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Management of rheumatoid
arthritis: A primary care

perspective

heumatoid arthritis (RA) is a chronic au-

toimmune disease that is characterized

by inflammation of the synovial joints.
Early diagnosis and treatment within the first few
months of disease initiation is critical in prevent-
ing joint damage and disease progression.' Howev-
er, patients frequently experience symptoms of RA
for an average of 9 to 12 months before a diagnosis
is made, and they often wait additional months for
a rheumatologic referral.? The Rheumatoid Arthri-
tis Primary Care Initiative for Improved Diagnosis
and Outcomes (RAPID) is an initiative designed to
educate primary care clinicians (PCCs) about the
early diagnosis and treatment of RA. This supple-
ment will use a case-based approach to assist PCCs
in appropriate case identification and referral by
presenting a brief overview of the immunologic
processes underlying RA and relating the disease
process to a simplified, differential diagnosis (see
“Rheumatoid arthritis: etiology and pathogenesis,
pathophysiology, and immunologic cascade,” pp
66-67). Initial management of patients with ap-
propriate radiographic and laboratory studies, as
well as bridge therapy, will be discussed. Finally,
appropriate long-term management of RA will be
presented, including monitoring and management
of potential complications and adverse effects
(AEs) related to the disease process and RA treat-
ment. This information is presented in an extend-
ed form in 3 newsletters produced by the RAPID
initiative.®?
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A woman with hand discomfort and aching feet

A 50-year-old woman presents to her PCC with 2
years of notable “hand discomfort.” She also com-
plains of aching feet when walking, pain when taking
her wedding ring off and putting it on, and general
fatigue. Upon questioning by the PCC, the patient
noted that her hands and feet feel particularly “stiff,”
most notably for the first 1 or 2 hours after she awak-
ens in the morning. She also remarked that she
sometimes has difficulty turning faucets and holding
a toothbrush firmly. Finally, she recalled that she has
had a hard time opening jars in the morning and be-
lieves that she may have spilled her coffee once, due
to discomfort in holding the cup.

I Epidemiology, risks, and
early signs of RA
RA affects approximately 2.1 million people in
the United States,® with a worldwide prevalence
between 0.5% and 1.0%.” Compared with men,
women have a 2- to 4-fold higher prevalence.® The
peak age of onset for RA is generally 30 to 55 years,
but juvenile rheumatoid arthritis and elderly-onset
RA (in people older than 65 years) also occur.”
Approximately 39% of adults with arthritis
report that their physical activities are limited be-
cause of their condition; arthritis and other rheu-
matic conditions are the leading cause of disability
in the United States.® Patients with RA are more
than 7 times as likely to have greater-than-moderate
disability as their age- or sex-matched individuals.®
RA-related disability can result in unemployment
because of pain, impaired physical function, and
transportation difficulties. An individual may be
unable to do housework or home repairs, garden,
or engage in physical activities or hobbies. Further,
disability in RA is linked with increased mortality.
The Health Assessment Questionnaire (HAQ); avail-
able at: http://aramis.stanford.edu/downloads/
HAQ37_pack.pdf) disability index, which is used
to follow RA patients, is the strongest clinical pre-
dictor of mortality, with a change of 1 standard de-
viation in the HAQ resulting in an odds ratio for
mortality of 2.3.410
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What should you ask the patient?

What hurts as you get out of bed in the morning?

How long does it take to feel as limber as you are
going to feel for the day?

When is your pain the worst (AM or PM)?
Do you smoke?
Do any members of your family have RA?

Can you:
¢ Turn faucet handles?
¢ Hold a hairbrush/toothbrush?
¢ Dress/bathe independently?
e Fix your own breakfast?
e Walk outdoors on flat ground?

What are the things you cannot do because of
your symptoms?

Adapted from Ramey DR, et al. In: Quality of Life and Pharmacoeconomics
in Clinical Trials. 2nd ed. Philadelphia, PA: Lippincott-Raven Publishers;
1996:227-237.

In the early stages of RA, patients will expe-
rience some degree of joint stiffness, especially
in the morning after awakening, or other diffuse
aching. Joint stiffness may accompany or precede
joint swelling or pain. Joint swelling, which is
usually symmetrical, with tenderness upon pal-
pation, is one of the key signs of RA."'? TABLE 1
lists a number of questions that can be useful in
documenting the patient’s symptoms.'* Although
joint stiffness and swelling are not specific for
RA, patients with RA will frequently complain of
morning stiffness that lasts for at least 1 hour and
often longer.1

The “squeeze” test indicates RA

A physical examination of the patient’s hands shows
swelling of the metacarpophalangeal (MCP) and
proximal interphalangeal (PIP) joints and swelling of
the wrist. A “squeeze test” on the patient’s hands
and feet indicates symmetrical tenderness and pain
across the second to fifth metacarpals and across
the metatarsals. Based on these indications, the
PCC makes a provisional diagnosis of RA.
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I The diagnosis of early RA
can be challenging

The importance of early diagnosis and treatment
in RA outcomes was demonstrated by Lard and
colleagues, who found that delaying treatment ini-
tiation by as little as 4 to 6 months could result
in long-term joint damage.’* The most common
presentation of RA is insidious pain, stiffness
and swelling of the small peripheral joints (MCP,
metatarsophalangeal [MTP], and PIP) and wrist;
in some cases, the large joints can be affected first.
Swelling that results from thickening and edema
caused by synovial effusions occasionally does
not extend beyond the affected joint, and the effu-
sion is sometimes difficult to detect in the smaller
joints.*12 Range of motion is often limited. As RA
progresses, joint damage progresses as well, and
the involvement of other joints is not uncommon
(FIGURE 1).1112

Early-stage RA characteristically shows no overt
clinical evidence of joint damage and/or no signs of
cartilage or bone loss on plain film radiographs. At
this stage, it is difficult to determine if the disease
course will be mild or more severe. The diagnosis
of RA at this stage can be challenging; onset may
be acute or may take place over several months.?
A squeeze test, which assesses tenderness or pain
in response to squeezing across the second to fifth
metacarpals or across the metatarsals, is used to ex-
amine for synovitis and possible RA (FIGURE 2).%15-17
The accepted symptoms for diagnosis of RA include
the presence of at least 3 swollen or more arthritic
joints (FIGURE 2), but a recent recommendation sug-
gests that a provisional diagnosis and referral to a
rheumatologist should be made on the basis of more
than 1 swollen or arthritic joint, rather than 3 or
more."® This would improve the odds of diagnosing
RA at its earliest stages (FIGURE 3).

If PCCs can recognize these early signs and
symptoms of RA in patients, they can make a provi-
sional diagnosis of RA, after which the patient can
be referred to a rheumatologist for confirmation and
treatment with disease-modifying antirheumatic
drugs (DMARDEs; discussion follows). (A provision-
al diagnosis of RA does not have an ICD-9 code;
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Affected joints and the frequency
of occurrence of RA

temporomandibular
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[ cervical spine 40%
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N shoulder 60%
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% 7 =Y & elbow 50%
3 hip 50%
Le
A '_ ‘ — ——wrist 80%

1 + | MCPs, PIPs 90%

knee 80%

ankle, subtalar 80%

MTPs 90%

RA, rheumatoid arthritis; MCPs, metacarpophalangeals; PIPs, proximal
interphalangeals; MTPs, metatarsophalangeals.

Adapted from Gordon DA, Hastings DE. In: Rheumatology. 3rd ed. New York,
NY: Mosby; 2003:765-780.

polyarthritis and/or polyarthralgias are diagnoses
that can be billed.) It is important for the patient to
see a theumatology specialist within a few weeks
of diagnosis, because early treatment improves out-
comes.* In many areas of the United States, there is
a delay in new patient appointments with rheuma-
tology specialists, and a phone call from the PCC to
the specialist can often facilitate an earlier appoint-
ment for a patient with newly suspected RA.* Early
RA clinics are being established in some regions to
address this problem.
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The MCP and MTP squeeze tests Medication, lab tests, X-rays, and referral

The PCC gives the patient prescriptions for a non-
steroidal anti-inflammatory drug (NSAID) and a low-
dose glucocorticoid. She tells the patient that she
wants to refer her to a rheumatologist, and that the
PCC will call the specialist to make sure the patient
receives an early appointment. In the meantime, the
PCC orders blood tests including blood chemistries,
complete blood count (CBC), rheumatoid factor (RF),
anti-cyclic citrullinated peptide (anti-CCP) antibody,
C-reactive protein (CRP), and erythrocyte sedimenta-
tion rate (ESR). She also orders X-rays of the patient’s
hands, feet, and wrists. What is ordered should be
MTP Squeeze Test the same as what is recommended below.

MCP Squeeze Test

I Initial management of RA
in primary care

Once a preliminary determination of RA is made,
NSAIDs and glucocorticoids may be prescribed be-
fore DMARDs are initiated by the rheumatologist,
as well as during the early treatment period with
DMARDs (FIGURE 4). Because DMARDs may take
several months for their full effect to manifest,

With an initial diagnosis of RA, referral to a

rheumatologist is advised if the patient has any NSAIDs are helpful in providing partial relief of

of the following symptoms: pain and stiffness at this early stage.'®'®* When
* >3 swollen joints prescribing NSAIDs, the gastrointestinal (GI), re-
¢ Positive squeeze test across MCP/MTP joints nal, and cardiovascular (CV) status of the patient
* Morning stiffness >30 minutes should be considered, and patients should be mon-
MCP, metacarpophalangeal; MTP, metatarsophalangeal. itored for side effects.
lllustration reproduced with permission from Emery P, Breedveld FC, Dougados GthOCOI‘tiCOidS are potent SUppressors Of the

M, et al. Ann Rheum Dis. 2002;61:290-297. . . K . .
o . . . inflammatory response in many diseases, including
Definitive diagnosis of RA by a rheumatologist

A T s RA. Low-dose glucocorticoids have been shown, es-

pecially in the first 6 months after RA onset, to de-

1. Morning stiffness

2. Arthritis in 3 or more joint areas crease the radiologic progression of joint damage and
3. Arthritis of hand joints can be considered DMARDs.* Low-dose oral gluco-
4. Symmetric arthritis corticoids (less than or equal to 10 mg prednisone/
5. Rheumatoid nodules day or equivalent) and local injections of glucocorti-
6. Serum rheumatoid factor

2 Radi hic ch coids are highly effective for relieving symptoms in
FuesEsslig Bl patients with active RA, and may be used as a bridge
therapy until other DMARDs with fewer side effects

become effective.'®?° However, due to their limited

A patient has RA if at least 4 of these criteria are
satisfied (criteria 1 to 4 must have been present for

at least 6 weeks).
disease-modifying effects, they should be combined

Arnett FC, Edworthy SM, Bloch DA, et al. Arthritis Rheum. 1988;31:315-324. . .
’ woriy =i Boeh B € e el with DMARDs and not used as the primary or sole
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RA treatment. Patients using glucocorticoids should
be carefully monitored for AEs.

Nonpharmaceutical interventions also should
be considered, beginning early in treatment as an
adjunct to pharmacologic therapy.*?° Instruction in
joint protection and a home program of strengthen-
ing and range-of-motion exercises are important in
maintaining joint function.?® Occupational therapy
and hydrotherapy have been shown to have symp-
tom-relieving effects.’

I Laboratory investigation of RA

Laboratory investigation of suspected RA is im-
portant to confirm the diagnosis, rule out compet-
ing diagnoses, predict disease progression, and
monitor disease activity. A more favorable disease
course, characterized by remissions, is associated
with prognostic factors such as age less than 40
years, acute onset in primarily a few large joints,
short disease duration (less than 1 year), and no
RF seropositivity.> A more severe disease progno-
sis is associated with insidious onset in combina-
tion with symptoms such as weight loss, fatigue
and low-grade fever, rapid appearance of rheuma-
toid nodules, and seropositivity for RF (often pres-
ent at high titers).?*?* Although a high RF titer in
the early stages of disease often indicates a worse
prognosis,'*'? RF is detected in fewer than 50% of
patients during the first 6 months. If seropositiv-
ity develops, it is usually within the first year, and
only 85% of patients are seropositive for RF dur-
ing the course of their disease. It should also be
noted that seropositivity for RF is not specific for
RA; systemic lupus erythematosus, Sjogren’s syn-
drome, sarcoidosis, cirrhosis, other liver disorders,
such as hepatitis B and C, and certain malignancies
can also be seropositive.!*!?

Blood chemistry is tested to evaluate renal and
liver function. Acute-phase reactants, such as CRP or
ESR, are evaluated, and tests for anemia and throm-
bocytosis (a myeloproliferative disorder) also are
conducted. Other tests for anti-CCP antibody, anti-
nuclear antigen (ANA), and Lyme serologies can be
conducted to either help in confirming or ruling out
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Primary care in management of RA

4 Months RA symptoms onset
Primary care: early
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, identification and |
rheumatology referral
at < 3 months
2 Years Bony erosions,
70%-80%
Rheumatology: Primary care:
-~ -| DMARD/biologics e % ,,,,,,,,,,,,,, long.term | -~~~
therapy comorbidity
Long-term management
10-20 Years disability, 80%

RA, rheumatoid arthritis.

RA. However, negative laboratory test results in the
presence of supportive clinical criteria do not negate
the diagnosis.

The presence of anti-CCP antibodies has a
higher specificity for RA than RF; they are found in
up to 40% of RA patients who are negative for RF
early in the disease. Anti-CCP antibodies may also
be observed earlier in the disease course than RF
and can more accurately predict the extent of ero-
sive disease and joint damage.® Anti-CCP antibody
testing also has limitations because not all RA pa-
tients are anti-CCP antibody positive. Additionally,
patients with other inflammatory arthritis, such as
psoriatic arthritis, can be anti-CCP positive.**?*

If a patient is homozygous for one of the major
histocompatibilty complex (MHC) alleles linked
to RA susceptibility, a more severe disease out-
come with extra-articular manifestations may be
expected. However, these tests are rarely or-
dered.'*? Other results that may indicate a more
severe disease prognosis include increased ESR
and radiographic evidence of joint damage that
manifests early in the disease process. Plain films
can demonstrate early marginal erosions, but these
are rarely diagnostic. Over time, radiography can
delineate the characteristic pattern of joint abnor-
malities and the extent of joint damage caused by
bony erosion and loss of cartilage,'**® thereby help-
ing to determine the effectiveness of treatment.
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DMARDs commonly used in North America for RA*

DMARD/
biologic
therapy

Hydroxychloroquine

Sulfasalazine

Methotrexate

Leflunomide

Infliximab

Etanercept

Adalimumab

Anakinra

Abatacept

Rituximab

Primary benefits

Effective for mild dis-
ease and in combina-
tion with methotrexate

Effective for mild-to-
moderate disease; may
be used in combina-
tion with other agents;
slows radiographic
damage

Well-tolerated once-
weekly medication; gold
standard for managing
RA; administered with
folic acid; slows radio-
graphic damage

For moderate-to-severe
disease; slows radio-
graphic progression

Highly effective for
moderate-to-severe
disease; slows radio-
graphic damage

Highly effective for
moderate-to-severe
disease; slows
radiographic damage

Highly effective for
moderate-to-severe
disease; slows
radiographic damage

Effective in subsets of
patients with RA; can
be used in patients with
risk for TB who cannot
use a TNF antagonist;
slows radiographic
damage

Effective in patients
who are nonresponsive
to methotrexate and

in patients who have
failed to respond to
TNF antagonists; slows
radiographic damage

Effective in long-stand-
ing, active RA with
inadequate response to
TNF antagonist therapy
when used in combina-
tion with methotrexate;
efficacy may persist
many months after
infusion

Disadvantages

Takes 3-6 months to
become effective; no
evidence of halting
radiographic
progression

Contraindicated in
patients who have
sulfa allergies

Contraindicated in
potentially childbear-
ing women

Greater cost; long
half-life; contraindi-
cated in potentially
childbearing women

High cost; adminis-
tered with methotrex-
ate; infused every 6-8
weeks after loading
doses

High cost; SC
injections once or
twice weekly

High cost; SC injec-
tions every other week
or weekly

High cost; daily SC
injections; ISRs are
common; less effective
than TNF antagonists
at symptom relief and
slowing radiographic
progression

High cost; adminis-
tered as 30-minute
infusions every 4
weeks

Administered as 2
separate 3-4 hour
infusions 2 weeks
apart; administration
of IV methylpred-
nisolone or equivalent
recommended minutes
before infusion to
prevent serious reac-
tions; delay in clinical
response

*Biologic medications are listed in order of US Food and Drug Administration approval for use.
DMARD, disease-modifying antirheumatic drug; RA, rheumatoid arthritis; LFT, liver function test; SC, subcutaneous; ISRs, injection site reactions; TB, tuberculosis; TNF, tumor necrosis factor; IV, intravenous;
CBC, complete blood count; ALT, alanine aminotransferase; Gl, gastrointestinal.
Used with permission from Bykerk VP, Keystone EC. J Musculoskelet Med. 2004;21:133-146; 0'Dell JR. N Engl J Med. 2004;350:2591-2602; Bingham CO, Miner MM. J Fam Pract. 2007;59:51-S8.
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More common
adverse effects

Diarrhea; bloating;
anorexia; rash

Gl effects; headache;
rash

Nausea; diarrhea;
alopecia; fatigue;
lassitude; headache;
elevated LFT levels

Diarrhea; nausea; alo-
pecia; anorexia; rash;
elevated LFT levels

ISRs (20%); increased
risk for bacterial
infection

ISRs (37%); increased
risk for bacterial
infection

ISRs (20%) based on
clinical trials; increased
risk for bacterial
infection

ISRs (70%) can be
severe; increased risk
for bacterial infection

Mild-to-moderate
infusion reactions;
increased risk for
bacterial infection
(especially in patients
with underlying lung
disease)

Mild-to-moderate
infusion reactions;
increased risk for
bacterial infection

Vol 56, No 10A / October 2007 / The Journal of Family Practice: Special Edition

Rare adverse
effects

Retinopathy (if dosed too
high); neuromyopathy

Cytopenias; hepatotoxicity

Hepatotoxicity;
pneumonitis; cytopenias

Severe hepatotoxicity;
pulmonary fibrosis

Opportunistic infection; reac-
tivation of TB; lupus-like
reactions; possible increase
in lymphoma not yet deter-
mined; demyelination

Opportunistic infection;
reactivation of TB;
lupus-like reactions;
possible increase in
lymphoma not yet
determined; demyelination

Opportunistic infections;
reactivation of TB; lupus-like
reactions; possible increase
in lymphoma not yet deter-
mined; demyelination

Cytopenias

Infections; possible
increased risk for
cancer

Severe infusion reactions;
medications and supportive
care measures should be
available during infusion;
repeat administration may
be associated with more
patients who have lower
immunoglobulin levels

Laboratory
tests

Yearly
ophthalmologic
exam

CBC every

2-4 weeks for
3 months, then
every 3 months

CBC, ALT,
albumin every
4-8 weeks

CBC, ALT,
albumin every
4-8 weeks

None unless
patient also
receiving other
DMARDs

None unless
patient also
receiving other
DMARDs

None unless
patient also
receiving other
DMARDs

CBC monthly for
3 months then
every 3 months

None unless
patient also
receiving other
DMARDs

CBC and platelet
counts should be
obtained at regu-
lar intervals, and
more frequently
in patients who
develop cyto-
penias



Rheumatologist confirms RA

The rheumatologist examines the patient, reviews
the laboratory data and X-rays, and makes a de-
finitive diagnosis of RA. The patient is prescribed
methotrexate. The rheumatologist also recommends
a number of range and strength exercises that the
patient can perform at home. At her next visit sev-
eral months later, the patient reports improvement in
morning stiffness and joint swelling, but her activities
of daily living are still restricted, and the rheumatolo-
gist adds a biologic DMARD.

I How DMARDs are prescribed in RA

Originally, DMARDs were withheld until erosions
were clearly present;*” however, early intervention
with DMARDs is now standard.'®?*?” The most
common DMARDs used in North America are list-
ed in TABLE 2. Regular monitoring of disease ac-
tivity and AEs will guide the decisions regarding
DMARD choice and any needed changes in treat-
ment strategy.'>*

DMARDs can be classified into 2 groups
(FIGURE 4): the nonbiologics, which target immune
cells in a nonspecific manner, and the biologics,
which specifically target different parts of the im-
munologic cascade (FIGURE 5).18:27:29-31

Nonbiologics. DMARDs include drugs from many
classes; they do not have many common proper-
ties other than the ability to improve inflammatory
symptoms and slow the progression of joint ero-
sions.” Most of these drugs were developed and
used for other diseases, such as cancer, and were
inadvertently found to treat RA. The traditional,
nonbiologic DMARDs include methotrexate, leflun-
omide, hydroxychloroquine, sulfasalazine, and gold
salts.?”® These drugs can suppress inflammatory
disease activity and produce quantifiable alterations
in synovial tissue morphology.®? They are still the
cornerstone of most RA treatment regimens, espe-
cially as monotherapy; however, toxicity and inade-
quate response limit their use.*® Often, these drugs,
primarily methotrexate, are used in combination
therapy with the newer biologic DMARDs. %1820
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The 3 main classes of therapy
for treatment of RA

NSAIDs Corticosteroids
A ‘ 4
RA Therapies
DMARDs
\
v v
Nonbiologics Biologics
e Target immune e Target specific parts
cells, usually by of the inflammatory
an unknown cascade
mechanism ¢ Are specific
¢ Are nonspecific e Examples include:
* Examples include: -Infliximab
-Methotrexate -Adalimumab
-Leflunomide -Etanercept
-Hydroxychloroquine -Anakinra
-Sulfasalazine -Abatacept
-Gold -Rituximab

RA, rheumatoid arthritis; DMARDs, disease-modifying antirheumatic drugs;
NSAIDs, nonsteroidal anti-inflammatory drugs.

Used with permission from Leff L. J Infus Nurs. 2006;29:326-337.

Methotrexate. Methotrexate is usually the drug of
first choice because it is most likely to induce a
long-term response.'®'%%* However, its mechanism
of action in RA is not established. Methotrexate, a
folate antagonist, was originally developed as an an-
ticancer agent.* In addition to its antifolate action,
methotrexate has been proposed to inhibit T-cell
proliferation via effects on purine and pyrimidine
metabolism; to inhibit transmethylation reactions
required for T-cell cytotoxicity; to promote the re-
lease of adenosine, an endogenous anti-inflamma-
tory mediator; and to interfere with glutathione
metabolism, and hence, alter the recruitment of
monocytes to the inflamed joint.>

In patients with RA, early trials indicated that
methotrexate was an effective therapy and was useful
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The mechanism of action for treatment
of rheumatoid arthritis

{antigen-
presenting
cally

_—

£} . Costimutation
- i * e

Vs
- (M
'x,fj

ihﬂjy | | P

g =)
{

¥ S 4 |
RAheumataid factor =y e P~

=
L]

* Cytokines:
Inerbaiakin (IL}-1
Tumor MG iactor
-4

Cartilage/bone

©2007 ROB FLEWELL

Overview of the inflammatory process and the mechanism of action of drugs used to treat
rheumatoid arthritis.

Adapted from Gaffo A, et al. Am J Health Syst Pharm. 2006;63:2451-2465.

in patients who were refractory to other agents.* Low-
dose, weekly methotrexate treatments were found to
be relatively well tolerated, particularly when com-
pared with other DMARD agents (TABLE 2). Methotrex-
ate is usually given in combination with daily folic or
folinic acid, which has been shown to decrease AEs,
such as mouth ulcers and anemia.?

Leflunomide. Leflunomide is considered an alterna-
tive to methotrexate as a monotherapy for patients
who either cannot tolerate methotrexate or are hav-
ing an inadequate response.? It suppresses immune
cells by inhibiting dihydroorotate dehydrogenase,
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an enzyme necessary for the production of DNA and
RNA, thereby suppressing proliferation of lympho-
cytes.®® Leflunomide, which is administered orally at
dosages of 10 to 20 mg/day, has been found to be very
effective when used in combination with methotrex-
ate.’?® Like methotrexate, leflunomide can cause
liver toxicity and bone marrow suppression.

Hydroxychloroquine.
originally developed to prevent malaria, and was in-
troduced as a therapy for RA in the 1950s.'® Hydroxy-
chloroquine may act either by interfering with tumor

Hydroxychloroquine = was

necrosis factor (TNF) release from macrophages, or
by diminishing the presentation of antigens to CD4*
T cells.*”*® However, it can take up to 6 months be-
fore hydroxychloroquine is effective, and it has not
been shown to halt radiographic progression of bony
erosions.” Hydroxychloroquine has been found to
be effective in mild RA, or used in combination with
methotrexate.? It is usually well tolerated, but its rare
dose-related retinal toxicity requires all patients to be
monitored at least yearly by an ophthalmologist.*

Sulfasalazine. Sulfasalazine was developed in the
1930s to treat RA; its active ingredients consist of
salicylate combined with a sulfa antibiotic.** Al-
though this drug counters inflammation and is used
to treat several other conditions, its mechanism of
action in RA is not understood. Similar to hydroxy-
chloroquine, it is effective for RA patients with
mild-to-moderate RA and is used in combination
with methotrexate.? It is contraindicated in patients
with sulfa allergies and can cause bone marrow sup-
pression and liver toxicity.

Gold. Since the 1920s, gold commonly has been used
as a DMARD for RA. Tt is administered as either an
oral form (auranofin) or as an injectable (chrysother-
apy). Its mechanism of action is not well understood,
and it can take many months before it becomes ef-
fective.” Side effects differ according to the route
of administration; for gold injections, proteinuria,
thrombocytopenia, and neutropenia should be mon-
itored before each injection, as kidney damage and
decreased white blood cell count may occur.?*#!
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Responses to drug therapy in 7 studies involving patients receiving methotrexate
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Weinblatt Lipsky Cohen Weinblatt Tugwell O’Dell Kremer
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Study

All the patients in these studies were already receiving methotrexate, to which the other medication was added. Responses were measured in terms of an
improvement of at least 20% in symptoms, as defined by the American College of Rheumatology (ACR 20). Numbers above the bars are response rates.

Reprinted with permission from O’Dell JR. N Engl J Med. 2004;350:2591-2602.

Biologics. The biologic DMARDs were developed
to target specific immunologic components that are
believed to be involved in the pathogenesis of RA,
specifically, TNF (infliximab, etanercept, adalim-
umab), interleukin (IL)-1 (anakinra), costimulation
of CD4* T cells (abatacept), and B cells (rituximab)
(FIGURE 5).18:202942 This class of drugs has been demon-
strated to be efficacious in both early and late disease,
but, due primarily to cost, has been recommended
as a second-line therapy after trying the traditional
DMARDEs.*51820 The biologic DMARDs are also used
in combination therapy with methotrexate.

Anti-TNF agents: infliximab, etanercept, adalimumab.
These 3 agents target TNF. Infliximab, which is an
anti-TNF monoclonal antibody, binds to TNF-a
and prevents it from binding to its cell-surface re-
ceptor.®*** Similarly, adalimumab is a recombinant
monoclonal antibody that also binds to TNF-a and
prevents binding to its receptor.?® Etanercept is a
fusion protein composed of 2 recombinant soluble
TNF receptors. It binds to TNF-a, competing with
the biologic receptor, and thereby blocking inter-
actions with its biologic target by effectively low-
ering the free concentration of TNF.*® As a result,
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TNF is prevented from activating metalloprotein-
ases that erode bone (FIGURE 5 and BOX, pp 66-67). In a
review of randomized controlled trials of adalim-
umab, etanercept, and infliximab, the 3 anti-TNF
agents were found to be effective treatments: they
improved symptom control and physical func-
tion, and slowed radiographic changes in joints.
The numbers needed to treat (NNTs) to effect an
ACR response compared with placebo were ACR
20: adalimumab 3.6 (confidence interval [CI] 3.1 to
4.2), etanercept 2.1 (CI, 1.9 to 2.4), and infliximab
3.2 (CI, 2.7 to 4.0). No significant differences were
found in NNT between the 3 agents.** All 3 agents
have been found to be effective in patients with
moderate-to-severe RA but have a relatively high
cost.? Infliximab is given by intravenous infusion;
etanercept and adalimumab are self-administered
by subcutaneous injection.’ TNF antagonists in-
crease patient risk of developing infections, such as
tuberculosis (TB),* and ongoing research suggests
that they may increase the risk of some malignan-
cies as well.*® For patients treated with anti-TNF
antibodies, the number needed to harm (NNH) was
154 (95% CI, 91-500) for 1 more malignancy in a
6- to 12-month period. For serious infections, the

Continued on page 70a
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Rheumatoid arthritis: Etiology, pathogenesis,

he etiology of RA is still fundamentally unknown.’
TRA has been linked to both genetic susceptibil-
ity and environmental influences. Siblings of affected
individuals are 2 to 4 times more likely to develop
RA than unrelated individuals.? Genes in the MHC
have been linked with RA,?® and studies have identi-
fied other potential genetic markers that may con-
fer susceptibility to RA independently of the MHC.2
Environmental influences such as infectious agents
have also been associated with RA. The evidence is
most strong for smoking, which is associated with
anti-CCP—positive, RF positive RA.*

It has been suggested that RA may be precipi-
tated when some unidentified environmental or bi-
ologic trigger, such as a viral infection, initiates an
abnormal autoimmune inflammatory response in the
synovium of patients who have a genetic predispo-
sition to the disease.>® This inflammation is central
to the pathophysiology of RA, and clinical symp-
toms caused by inflammation develop over weeks
to months.®® In early RA, tissue edema and fibrin
deposition are prominent, leading to joint swelling
and pain.t® The synovial lining becomes hyperplas-
tic, and the synovium, which is normally only 1 to
2 cells deep, thickens to 10 or more cells. The pri-
mary cells in this thickened synovium are type A and
type B synoviocytes.” T cells, B cells, macrophages,
neutrophils, and plasma cells infiltrate the sublining.
Synovial-vessel endothelial cells develop into high
endothelial venules during these early stages. At this
point, the patient may complain of aches, especially
in the affected joints, and a preliminary diagnosis of
RA may be made by the PCC. If appropriate treat-
ment is started, progression to later stages of RA
can be substantially slowed or prevented.

68a

f RA is not treated in its early stages, irreversible
I bone and cartilage loss can occur (FIGURE, THIS
PAGE).° A proliferating pannus forms that is associ-
ated with the early erosion of cartilage and bone.®’
Matrix metalloproteinases are produced; these en-
zymes degrade the connective-tissue matrix and
are believed to be the
primary mediators of joint
damage in RA.” Exten-
sive angiogenesis occurs
in the pannus. MRI stud-
ies have found evidence
of erosions at 4 months
after onset in 45% of the
patients examined, again
reinforcing the need for
early detection.™

Figure. Interphalangeal joint abnormalities. Osseous
erosions are evident at the radial and ulnar aspects of the
PIP joint of the second finger (arrows). Soft-tissue swelling
and loss of interosseous space are additional findings.
Marginal erosion is also seen on the middle phalanx at
the distal interphalangeal joint (open arrow).

With permission from Theodorou DJ, Theodorou SJ, Resnick D. Rheu-
matology. 3rd ed. New York, NY: Mosby; 2003:801-810.

MARDs are now considered the cornerstone of

RA therapy, and the primary goal is to achieve
remission.'” They are associated with a decrease in
radiographic progression (Figure, p 67), and act by
blocking or inhibiting different aspects of the immune
response.’ The immunologic events underlying joint
damage are becoming better known, and are lead-
ing to new, effective treatments for RA. Central to the
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pathophysiology, and immunologic cascade

whole immunologic response is the CD4+ T cell, a T
helper cell.®71314 |nitiation of the immune response
in RA may begin when an antigen or autoantigen is
presented to a CD4* T cell by way of a dendritic cell
(antigen-presenting cell). This results in costimula-
tion of the CD4* T cell. Antigen-activated CD4+ cells
in turn stimulate B cells and macrophages.®"1314 B
cells release RF, as well as other autoantibodies, and
a number of cytokines.”™ RF is immunoglobulin di-
rected against other immunoglobulins. It is not known
whether these autoantibodies are themselves patho-
genic, but their presence does correlate with more
severe, erosive, and destructive arthritis.'® Cytokines
are small, secreted proteins that mediate and regu-
late the humoral and cellular immune responses, as
well as the activation of phagocytic cells. Activated
macrophages release the cytokines interleukin 1 (IL-
1), IL-6, and tumor necrosis factor a. (TNF-a), which
in turn activate type B synoviocytes to produce high
levels of metalloproteinases.!” TNF-a is also respon-
sible for the systemic symptoms of RA, including
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NNH was 59 (95% CI, 39-125) in a 3- to 12-month
treatment period.)*

IL-1 receptor antagonist: anakinra. Anakinra is a
recombinant human IL-1 receptor antagonist that
binds to the IL-1 receptor but has no biologic activ-
ity. By blocking IL-1 from binding to its receptor,
it eliminates the intracellular responses initiated
by IL-1.293° Because anakinra has a short (~6-hour)
half-life in plasma, it must be administered daily
by subcutaneous injection.?® Although it is less ef-
fective than TNF antagonists, it can be used in pa-
tients who are at risk of TB.? It is also the drug of
choice for periodic fever syndromes.

Abatacept. Abatacept is a recombinant fusion pro-
tein that inhibits co-stimulatory signals while main-
taining antigen recognition.** By binding on the
T-cell surface, it acts upstream from other biologic
agents and can directly modulate T cell function. In
several clinical trials, abatacept was found to signifi-
cantly reduce disease activity in patients with RA,
and it was well tolerated.”#® It is administered by
infusion every 4 weeks; mild-to-moderate infusion
reactions and infections are the most common AEs
but occur rarely (21%).1%?°

Rituximab. Rituximab is a monoclonal antibody that
targets and destroys both normal and malignant B
cells; it was approved in 2006 in combination treat-
ments with methotrexate for patients with RA that
is refractory to the anti-TNF therapies.***° In com-
bination with methotrexate, it has been shown to
be efficacious in treating RA.**% It is administered
in 2 separate infusions, 2 weeks apart; infusion re-
actions are the most common AEs.'*4® Rituximab
has caused severe infusion reactions, which were
fatal in some cases.? Medications and supportive
care measures should be available during infusion,
if medically indicated.

Combination therapies. In treating RA, current
clinical guidelines call for using methotrexate as
the DMARD of first choice.'®'82028 However, the
advent of biologic DMARDEs in the last decade has
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presented an opportunity for improved therapy.
The use of a combination of methotrexate and
other DMARDs is now fairly common, and the
combinations have been found to be efficacious
(FIGURE 6).18:51-57

Prognosis is good for this patient with RA

The patient follows the instructions of the rheumatol-
ogist in regard to DMARD therapy and nonpharma-
cologic therapy. She feels well: her morning stiffness
lasts for less than 15 minutes, and she is able to put
in a full day at work, without restricting her activities.
Because of her family history of heart disease, and
now with the increased risk of atherosclerotic car-
diovascular disease (CVD) secondary to her RA, the
PCC carefully evaluates her CV risk, and institutes
statin therapy. She arranges follow-up visits with her
PCC in addition to her rheumatologist to monitor dis-
ease progress. Her overall prognosis is good.

I Potential complications
related to RA

RA is a systemic illness, and patients need careful
monitoring for potential complications resulting
from RA or its treatment. The mortality rate in RA
patients is generally higher than that observed in
the general population, although the actual causes
of mortality are the same.’® CVD is the most com-
mon cause of death.

Fever is a warning sign that requires careful
watching in RA patients. Studies estimate that the
risk of serious infections in patients with RA is 6
to 9 times greater than that seen in normal popula-
tions.*® Fever may result from the disease process
itself, from ordinary infection (eg, upper respira-
tory or urinary tract), from serious infection, or
from malignancy. When monitoring RA patients
who are taking steroids, methotrexate, lefluno-
mide, or biologics, especially anti-TNF therapy,
PCCs should consult with the rheumatologist in
case of any infections. These therapies may con-
tribute to an increased infection rate, and fever
may more commonly reflect serious pathology
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than in non-RA patients.%° In patients with a total
joint replacement, swelling and tenderness in the
joint should be carefully monitored because RA
patients may not mount a febrile response, and
the white blood count may not be elevated.

To prevent some common infections, influ-
enza and pneumococcal vaccinations are recom-
mended, although titers may be lower. There is
no evidence-based medicine that these vaccina-
tions should be given prior to starting therapy or
that there is an exacerbation or precipitation of
rheumatic disease from the vaccinations. How-
ever, live vaccines (including the zoster vaccine
for shingles) should be avoided in patients on ste-
roids, and other immunosuppressive therapies,
including methotrexate, leflunomide, and biolog-
ics due to T cell-mediated dysfunction.®52

Increased incidence of GI bleeding has been re-
ported and may be explained by NSAID treatment
in RA patients who take these drugs for longer pe-
riods and at higher doses than the general popu-
lation. In addition, RA patients are often treated
with steroids.®® Some experts believe, however,
that RA patients experience an increased risk for
GI bleeding beyond that attributable to NSAID and
steroid use.®

A high index of suspicion of CVD is necessary
in RA patients, because atypical, silent chest pain
and sudden death are more common. On average,
CVD occurs 10 years earlier in RA patients than in
the general population without RA,*% with the
relative risk (RR) of CVD about 2 to 4 times that
of age- and sex-matched controls.% This increased
risk is not explained by traditional risk factors
such as smoking, lipids, hypertension, or diabetes
mellitus, because, after adjusting for these factors,
the RR is still 3.2.%* Patients with RA and persis-
tent inflammation as measured by CRP level and
ESR may be considered to have an additional risk
factor for disease, and therefore, require more ag-
gressive CVD management.®°
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RA patients also have a 2- to 3-fold risk of lym-
phoproliferative disease, especially diffuse large
B cell lymphoma.'?467074 Epstein Barr virus—as-
sociated lymphomas are increased in patients on
methotrexate. Chronic inflammation may be re-
sponsible for the increased lymphoma risk. Lung
cancer is also more common in patients with RA,
but this may be due to cigarette smoking, which is
a common risk factor. Anti-TNF medications also
may be associated with increased risk of lympho-
ma, skin cancer, and other solid malignancies.

In patients taking methotrexate, dyspnea and
a cough could be methotrexate pneumonitis. Neck
pain with focal motor neurologic signs could result
from cord compression, such as C1-C2 subluxation.
Rheumatoid eye disease may present as a painful
red eye that is usually not photosensitive.

I Summary

The role of the PCC in early diagnosis and referral
of RA is critical to optimal disease outcomes. If
the PCC can recognize the early signs and symp-
toms of RA and facilitate early diagnosis, referral
to a rheumatologist, and treatment, the result will
be a decrease in RA severity, disability, mortality,
and RA complications.? Patients who fit the clini-
cal criteria should be referred to a rheumatolo-
gist after no longer than 3 months of potentially
consistent symptoms, or earlier if the clinician
strongly suspects that RA is causing the patient’s
symptoms. As in the patient in our case study,
RA patients who are identified and treated early
can achieve remission on medications and have a
much better prognosis. Early intervention in con-
junction with some of the newer and more effec-
tive treatment options should result in continued
decline in the rates of lower-extremity orthopedic
surgical procedures. Controlling the RA inflam-
matory response also may decrease cardiac and
malignancy risks. =
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Please circle correct answer for each question

1. Arthritis and other rheumatic conditions are the leading cause
of disability in the US.

a. True b. False

2. Initial referral to a rheumatologist is advised if the
patient has:
a. >3 swollen joints
b. Positive squeeze test across metacarpophalangeal/
metatarsophalangeal joints
¢. Morning stiffness for >30 minutes
d. All of the above

3. Which of the following have been suggested as risk factors for

rheumatoid arthritis (RA)?

a. Viral pathogens d. All of the above
b. Smoking e.aandb

c. Alcohol

4. The squeeze test is used to:
a. Detect tenderness in the patient’s small peripheral joints
b. Determine strength in the small peripheral joints
c. Detect social phobias
d. Detect tenderness in the elbows and knees

5. Blood tests for RA should include:
a. Rheumatoid factor (RF)
b. Erythrocyte sedimentation rate

c. C-reactive protein
d. All of the above

6. Compared with RF, anti-cyclic citrullinated peptide antibody
testing is:
a. More sensitive and less specific for RA
b. Less sensitive and less specific for RA
c. Less sensitive and more specific for RA
d. More sensitive and more specific for RA

7. Before a patient is prescribed disease-modifying antirheumatic
drugs (DMARDSs) by a rheumatologist, they may be prescribed:

d. All of the above

e.Bothaandc

a. Nonsteroidal
anti-inflammatory drugs

b. Antibiotics

c. Glucocorticoids

8. Which of the following DMARDs is usually the drug of first
choice during treatment of RA?
a. Methotrexate
b. Leflunomide

c. Infliximab
d. Anakinra

9. Which of the following DMARDs is an anti-tumor necrosis
factor agent?
a. Adalimumab
b. Etanercept

c. Infliximab
d. All of the above

10. Long-term management of RA includes continued monitoring for:
a. Infection d.CVD
b. Gl bleeding e. All of the above
c. Lymphoproliferative disease
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