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PCP “Call to Arms”

RA Sx Onset

Bony Erosions
70%-80%

Long-term Disability
80%

2 Years

10-20 
Years

Bykerk VP, Keystone EC. J Musculoskelet Med. 2004;21:133-146.

PCP Early 
Identification & 
Rheumatology 

Referral at � 3 Months

PCP: Long-term 
Comorbidity 
Management

Rheumatology:
DMARD/

Biologics Rx

4 Months

DMARD=disease-modifying antirheumatic drug.
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Toward a Team Approach:  
PCP-Rheumatology Collaboration Is 
Essential

• Rheumatic diseases are the most common diseases in 
the US general population, even in persons <65 y; rheumatic 
diseases are increasingly common in persons <65 y

• The number of US rheumatologists is projected to decline by 
20% over the next 2–3 decades

• Rheumatic diseases (eg, RA, SLE) affect the whole patient, 
not just the joints, and are associated with significant 
comorbidity and early mortality

• PCPs are often the first to see patients with persistent 
polyarthritis, many of whom will be found to have RA

RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; PCP = primary care physician.
Adapted from Pincus T, et al. Arthritis Rheum. 2002;46:851–854. [Evidence Level C]
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PCPs (IM, GP, FP)
68.4%

Rheumatologists
3.5%

Orthopedic 
Surgeons

14.9%

All Others
9.4%

General 
Surgeons

3.8%

Initial Office Visits Without a Referral

IM = internal medicine; GP = general practice; FP = family practice.
National Center for Health Statistics, National Ambulatory Medical Care Survey, 1995. Available at: 
http://www.cdc.gov/search.do?action=search&queryText=National+Ambulatory+Medical+Care+Survey%2C+1995&x=11
&y=10. Accessed April 5, 2005. [Evidence Level B]

PCPs: First Line of Arthritis 
Care
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RA in Women

• Prevalence is 2–4 times greater in women

• 2 Peak onset periods (31–35 y and >46 y) vs
1 peak onset period in men (>35 y)

• Higher risk of articular destruction

• Fewer extra-articular manifestations

• Higher clinical disease severity

Harrison MJ. Arthritis Rheum. 2003;49:846–852. [Evidence Level C]



6

Arthritis Urgency:
Clinical Consequences of RA

Reduced Life Expectancy
All-cause mortality 60%–70% higher than in pts with  

OA and no arthritis

Q

O

L
Comorbidity

Vascular events 30%–60% 
higher than in pts with OA and 

no arthritis

Joint Destruction
>50%–75% of pts develop 

bone erosions, most within 1 y

Functional/Work Disability
20%–30% of pts become work-
disabled during first 3 y of RA

Psychosocial Dysfunction
Up to 40% of pts suffer 
depression that impacts 
personal and family life

Adapted with permission from Fleischmann R, Markenson J, Cohen S. [Evidence Level C]
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The 5 Ts—Management Paradigm for 
Primary Care

Adapted with permission from Fleischmann R, Markenson J, Cohen S. [Evidence Level C]

Think about RA (suspect RA)

Test to see if it is RA (diagnose)

Telephone — Refer early (refer)

Treat — Start treatment (manage)

Teamwork — Manage RA and 
comorbidities with a team approach
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The 5 Ts—Management Paradigm 
for Primary Care (cont)

Aggressively 
evaluate pts 
during the first 
6–12 wk of any 
arthropathy

Exclude other 
diseases (eg, 
SLE, hepatitis C, 
HIV) and other 
causes of joint 
pain (infection, 
gout, fibromyalgia)

Adapted with permission from Fleischmann R, Markenson J, Cohen S. [Evidence Level C]

Think  (Suspect RA)

Test

Telephone

Treat

Teamwork



9

Pathogenesis of RA

Rosenberg A. Bones, joints, and soft tissue tumors. In: Cotran RS, et al, eds. Robbins Pathologic Basis of Disease. 6th 
ed. Philadelphia, Pa: WB Saunders Co; 1999:1215–1268. [Evidence Level C]

RA

Synovial 
Fluid

Inflamed 
Synovial

Membrane

Pannus

• Pathologic alterations
�« Synovial hyperplasia
�« Inflammatory infiltrate
�« Increased vascularity
�« Pannus formation

Normal RA
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Characteristics of RA

• Peak age of onset: 30-60 years

• 2-3 times more common in women

• Affects approximately 1% of population

• Chronic, progressive, systemic inflammatory disease 

• Characterized by:
�« Progressive destruction of synovial joints with loss of cartilage 

and bone

�« Damaged ligaments and tendons

�« Loss of physical function and quality of life with disability 
and underemployment

�« Life expectancy reduced by 5-15 years

American College of Rheumatology. Fact sheet. www.rheumatology.org/patients/factsheet/ra.html; MacLean 
CH, Louie R, Leake B, et al. JAMA. 2000;284:984-992.
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Natural History of RA

Course of RA is variable

•15% to 20% of RA patients have mild course: 
intermittent flares and good prognosis

•Majority have progressive disease: joint damage, 
decline in physical function, depression, 
disability, and comorbidities

Lee DM, Weinblatt ME. Rheumatoid arthritis. Lancet. 2001;358:903-911; Pincus T. Callahan LF. Rheum Dis Clin North Am. 
1993;19:123-151; Hawley DJ. J Rheumatol. 1988;15:932-41; Drossaers-Bakker KW, Kroon HM, Zwinderman AH, 
Breedveld FC, Hazes JM. Rheumatology (Oxford). 2000;39:998-1003; Wolfe F, Mitchell DM, Sibley JT, et al. Arthritis 
Rheum. 1994;37:481-494.
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Quality of Life in RA

•RA causes decreased quality of life with 
progressive decline over time1,2: 
�« Decreased physical functioning, mobility, self-care, 

social functioning, and vitality

�« Increased pain and fatigue 

�« Adverse effects on general and mental health 

1. M. Kosinski, et al. Am J Managed Care. 2002; 8:231-240; 2. Kvien TK, Uhlig T. Scand J Rheumatol. 2005;35:333-339.
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Disability and Its Impact 
in RA

• >7 times more likely than age- or sex-matched 
individuals to have greater than moderate disability 

• Unemployment due to pain, impaired physical function, 
transportation difficulties 

• Unable to do housework, minor repairs, paid work, 
gardening, physical activities, and hobbies

• Comorbidities: $2582/year (in 1995-1996) for medical 
care costs for non-RA reasons

• Unmeasured costs of lost productivity

Sokka T, Krishnan E, Häkkinen A, Hannonen P. Arthritis Rheum. 2003;48:59-63; Lacaille D, Sheps S, Spinelli JJ, 
Chalmers A, Esdaile JM. Arthritis Rheum. 2004;51:843-852; Puolakka K, Kautiainen H, Möttönen T. Ann Rheum Dis. 
2005;64:130-133; Katz P, Morris A, Yelin EH. Ann Rheum Dis. 2006;65:763-769; Yelin E, Wanke LA. Arthritis Rheum. 
1999;42:1209-1218.
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Work Status in RA

Fex E, et al. J Rheumatol. 1998;25:44-50; Hochberg et al. Rheumatology. 3rd ed. 2003;68:767.

N=106
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Early RA: Joint Swelling

Hochberg et al. Rheumatology. 3rd ed. 2003; 68:743-746. 
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Advanced RA: 
Joint Destruction

• Erosions, joint space narrowing, decalcification of bone and deformities

• 70% of hand and foot erosions occur in first 2 years of disease

Lindqvist E, Jonsson K, Saxne T, Eberhardt K. Ann Rheum Dis. 2003;62:611-616; Lindqvist E, Saxne T, Geborek P, 
Eberhardt K. Ann Rheum Dis. 2002;61:1055-1059.



17

Rheumatoid 
Hand Deformities
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It’s Not Just the Hands:
Joints Affected by RA
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Orthopedic Sequelae of RA

•Total knee and hip replacements common

•Cervical spine destabilization

•Osteoporotic fractures

•Hand and foot surgeries: 11% of RA patients 
treated with DMARDs for 5 years undergo large-
or small-joint surgery

Dunbar RP, Alexiades MM. Rheum Dis Clin North Am. 1998;24:35-54; Neva MH, Hakkinen A, Makinen H, et al. Ann Rheum 
Dis. 2006;65:884-888; James D, Young A, Kulinskaya E, et al. Early Rheumatoid Arthritis Study Group (ERAS), UK. 
Rheumatology (Oxford). 2004;43:369-376. 
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RA: 
It’s Not Just the Joints!!

Deane K. J Musculoskel Med. 2006;23:S24-S31.

Joint
Destruction
Disability

Pain

6-9 X ­­­­ Serious 
Infection Rate

2 X ­­­­ Rate
Malignancy

­­­­ Pulmonary
Disease

­­­­ Osteoporosis

­­­­ GI
Bleeding

CVD
10 Years Earlier
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Infection in RA

• Risk of infections in RA patients is increased compared with control 
populations (up to 6- to 9-fold)

�« Underlying immune dysfunction

�« Corticosteroids

�« Immunomodulatory drugs

• Assessing a patient with RA with suspected infection
�« Prompt and thorough evaluation of symptoms

�« Prompt initiation of appropriate antibiotics (especially for patients on 
biological therapeutics)

�« Consider usual bacterial culprits

�« Consider opportunistic organisms (especially with biologicals)
• Mycobacterial (atypical or disseminated presentation)

• Fungal (eg, Histoplasma, Coccidioides, Cryptococcus, Aspergillus, Candida)

• Viral (eg, zoster)

Strangfeld A, et al. 2006;20:1181-1195; Kroesen, S et al. Rheumatology (Oxford). 2003;42:617-621.
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Cardiovascular Disease
(CVD) in RA

• Increased incidence of cardiovascular events 
and mortality in RA: relative risk (RR) 2-4 times 
age- and sex-matched controls 

•Not explained by traditional risk factors 
(smoking, lipids, hypertension, DM); adjusted RR 
still 3.2 

•High index of suspicion necessary, as atypical, 
silent chest pain and sudden death are more 
common 

Del Rincon ID, et al. Arthritis Rheum. 2001;44:2737; Solomon DH, et al. Circulation. 2003;107:1303; Turesson C, et al. 
Ann Rheum Dis. 2004;63:952-955; Jacobsson JT, et al. Arthritis Rheum. 1993;36:1045; Del Rincon ID, et al. Arthritis Rheum. 
2001;44:2737; Maradit-Kremers H, et al. Arthritis Rheum. 2005;52;402-411; Turesson, et al. Ann Rheum Dis. 2007 
Jan;66(1):70-5. Crowson, C, et al. Arthritis Rheum. 2005;52;3039.
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RA and CVD: 
What to Do About It

“…patients with RA and persistent inflammation 
as measured by CRP level and ESR may be 
considered to have an additional risk factor for 
disease, and therefore, require more aggressive 
cholesterol lowering.”

Deane K. J Musculoskel Med. 2006;23(suppl Nov):S24-S31.
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Malignancy in RA

• 2-3X lymphoproliferative disease, in particular, diffuse large 
B-cell lymphoma 

• EBV-associated lymphomas increased in patients on MTX 

• Chronic inflammation may be responsible for increased 
lymphoma 

• Lung cancer more common in RA, but may be due to 
cigarette smoking, a common risk factor

• Anti-TNF medications may be associated with increased 
risk of lymphoma skin cancer and possibly other solid 
malignancies 

Hernandez-Garcia C, Vargas E, Abasolo L, et al. J Rheumatol. 2000;27:2323-2328; Callahan LF. Curr Opin Rheumatol. 
2003;15:110-115; Coulton CJ, Zborowsky E, Lipton J, Kushner I, Moskowitz RW. Arthritis Care Res. 1989;2:54-59.; Emery P. 
Pharmacoeconomics. 2004;22(suppl 2):55-69.
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Increased Mortality in RA

Women Men

Gonzalez A, et al. Arthritis Rheum. 2007;56(11):3583.

RA

population
population

In 2000: 
2.4 vs 0.2 per 100 person-years 2.5 vs. 0.3 per 100 person-years 

RA
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The Team Approach
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Primary Care 
and Rheumatology

Primary Care

• Initial diagnosis

• Referral to rheumatologist

• Monitor for toxicities and 
disease progression

Rheumatologist 

• Confirm diagnosis

• Initiate early, aggressive 
DMARD therapy

CollaborationCollaboration

Improved Patient Outcomes
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Early Diagnosis: 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’re 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?
�« Fix your own breakfast?
�« Walk outdoors on flat ground?

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

Venables PJW, Maini RN. Clinical features of rheumatoid arthritis. Health Assessment Questionnaire. UpToDate. 
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Rheumatoid Factors

•Less than 50% of patients are positive within 
first 6 months

•Only 85% of patients are ever positive in the 
course of their disease

•Not specific for RA

•High titer early � worse prognosis

•Once positive not necessary to check again

•Titers not useful to follow



30

Anti-cyclic Citrullinated 
Peptide Antibodies

•Higher specificity for RA than RF

•Similar or higher sensitivity for RA than RF
�« Found in up to 40% of patients who are RF negative

�« But, not all RA patients will be CCP positive

•May be seen earlier than RF

•High positive predictive value for RA

•Predictive of prognosis (erosive disease and 
joint damage)

Schellekens GA, et al. Arthritis Rheum. 2000;43:155-163; Lee DM, Schur PH. Ann Rheum Dis. 2003;62:870-874; Jansen 
LMA, et al. J Rheumatol. 2002; 29:2074-2076; Nielen MMJ, et al. Arthritis Rheum. 2004;50:380-386; Vallbracht I, et al. Ann 
Rheum Dis. 2004;63:1079-1084; van Gaalen FA, et al. Ann Rheum Dis. 2005;64:1510-1512.
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Poor Prognostic Factors 
in RA

• Polyarticular disease

• Systemic extra-articular disease (nodules, vasculitis, 
eye disease, cryoglobulinemia)

• RF positive 

• Anti-CCP antibody positive

• Persistent disease activity (high erythrocyte 
sedimentation rate [ESR], CRP, disease activity scores)

• HLA-DRB1 “shared epitope” positive 
(strongest known genetic risk factor for RA)

Lindqvist E, Eberhardt K, Bendtzen K, Heinegard D, Saxne T. Ann Rheum Dis. 2005;64:196-201; Erhardt CC, Mumford PA, 
Venables PJ, Maini RN. Ann Rheum Dis. 1989;48:7-13; Wolfe F, Michaud K, Gefeller O, Choi HK. Arthritis Rheum. 
2003;48:1530-1542. 
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Use and Misuse of X-rays 
in RA

•Early in disease, X-rays are not helpful in 
establishing a diagnosis
�« Support physical findings: soft tissue swelling, joint 

effusion

•Primary value of radiography is to determine 
extent of cartilage destruction and bone erosion, 
especially when monitoring impact of therapy 
with DMARDs or surgical intervention

•While abnormalities become more pronounced 
with disease progression, no radiographic finding 
is diagnostic for RA
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Barriers to PCP Diagnosis & 
Early Rheumatology Referral

• Disease onset may be insidious, with predominant 
symptoms being pain, stiffness, and swelling of multiple 
joints1

• Variable presence of findings; negative serologies and 
normal ESR/CRP do not preclude RA

• Disability begins early in the disease course due to joint 
damage; however, this can be missed2

• 80% of patients with RA of <2 years’ duration had joint 
space narrowing, yet this can be confused with other 
arthropathies3,4

1. Lee DM, Weinblatt ME. Lancet. 2001;358:903-911; 2. Fuchs HA, Kaye JJ, Callahan LF, et al. J Rheumatol. 1989;16:585-
596; 3. Poleksic L, Zdravkovic D, Jablanovic D, et al. Skeletal Radiol. 1993;22:577-580; 4. Visser H, le Cessie S, Vos K, 
Breedveld FC, Hazes JM. Arthritis Rheum. 2002;46:357-365. 
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The 3 Main Classes of 
Therapy for Treatment of RA

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

NSAIDs Corticosteroids

RA Therapies

DMARDs

Nonbiologics
• Target immune cells, 

usually by an unknown 
mechanism

• Are nonspecific
• Examples include:

– Methotrexate
– Leflunomide
– Hydroxychloroquine
– Sulfasalazine
– Gold salts
– Penicillamine

Biologics
• Target specific parts of 

the inflammatory 
cascade

• Are specific
• Examples include:

– Infliximab
– Adalimumab
– Etanercept
– Anakinra
– Abatacept
– Rituximab
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RA: What to Do Until the 
Rheumatologist Comes

• Symptomatic relief 
�« NSAIDs (short term)

�« Acetaminophen 4 g/d

�« Simple opioid analgesia as “rescue”

• Baseline diagnostic lab: CBC, RF, anti-CCP, CRP, ESR, 
chemistry profile, hepatitis B and C 

• Lyme titer and ANA in the appropriate clinical setting

• X-ray (hands, wrists, feet)

• Baseline pre-Rx lab: PPD, chest X-ray 

Bridges SL. J Musculoskelet Med. 2006;23(suppl Nov):S10-S14.
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NSAID Gastropathy

• Gastric ulcers are more common than duodenal ulcers

• No reliable warning signs

• 80% of serious events occur without prior symptoms

• Risk of hospitalization for NSAID ulcers in RA is 
2.5 to 5.5 times higher than general population

• 107,000 patients are hospitalized and 16,000 deaths 
occur annually in the US because of NSAID-induced 
gastrointestinal complications

• Gastroprotection should be used if patients on NSAIDs

Singh. Am J Med. 1998;105(suppl B):S31–S38.
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Steroids

•Generally use only low doses for RA (prednisone 
<10 mg/day)

• Intra-articular steroids might reduce a flare

•Use steroids as a bridge with DMARDs while 
waiting for DMARDs to work

•Should not be used as solo therapy 

van Everdingen et al. Ann Intern Med. 2002;136:1-12; Kirwan. N Engl J Med. 1995;333:142-146.
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What Are DMARDs?

•Disease-modifying antirheumatic drugs
�« Alter natural course of disease

�« Decrease RA severity, disability, and mortality 

�« Lower rates of RA complications 

�« Control of inflammation may decrease cardiac and 
malignancy risks

�« Declining rates of lower-extremity orthopedic surgical 
procedures in recent years 

Weisman M. Ann Rheum Dis. 2002;61:287-289; Wolfe F, Cush JJ, O'Dell JR, et al. J Rheumatol. 2001;28:1423-1430; Weiss 
RJ, Stark A, Wick MC, Ehlin A, Palmblad K, Wretenberg P. Ann Rheum Dis. 2006;65:335-341; Pap G, Shigeyama Y. Curr
Opin Rheumatol. 2001;13:214-218; Hakala M, Nieminen P, Koivisto O. J Rheumatol. 1994;21:1432-1437; Weinblatt ME. Ann 
Rheum Dis. 2003;62:94-96 
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DMARDs are associated with a decrease in 
radiographic progression

Lard LR, et al. Am J Med. 2001;111:446-451; Weisman M. Ann Rheum Dis. 2002;61:287-289.

P<0.05 at
2 years
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RA Disease-modifying 
Therapies

Traditional DMARDs

For example
�« Methotrexate (MTX)

�« Leflunomide (Arava®)

�« Sulfasalazine (SSZ, 
Azulfidine®)

�« Hydroxychloroquine 
(HCQ, Plaquenil®)

�« Gold Salts

�« Azathioprine (AZA)

�« Cyclosporine A (CsA)

Biological DMARDs

For example
�«TNF Antagonists

• Etanercept (Enbrel®)

• Adalimumab (Humira®)

• Infliximab (Remicade®)

�«Anakinra (Kineret®)

�«Abatacept (Orencia®)

�«Rituximab (Rituxan®)
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Methotrexate

• Time to onset: 6-12 weeks
• Dosing weekly (7.5-25 mg), oral or subcutaneous
• Administered with folic acid 1 mg QD
• Contraindications 

�« Renal insufficiency
�« Dialysis
�« Active infection/chronic hepatitis B/C infection
�« Liver disease

• Adverse events
�« GI intolerance �« Headaches
�« Alopecia �« Oral ulcers
�« Elevated LFTs �« Anemia, leukopenia, thrombocytopenia
�« Pneumonitis �« Teratogenicity

• Monitoring
�« Hepatitis serologies before use, EtOH counseling, LFTs, CBC, creatinine, chest 

X-ray
�« Avoid trimethoprim/sulfa with MTX: bone marrow suppression

Weinblatt ME. Ann Rheum Dis. 2003;62:94-96.
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TNF Antagonists 
Etanercept, Adalimumab, Infliximab

• 3 currently approved agents:
�« Etanercept, adalimumab, infliximab

• Subcutaneous (etanercept and adalimumab) vs IV administration 
(infliximab)

• Studies suggest administration in combination with MTX is superior to 
monotherapy

• Time to onset: rapid (weeks)
• Adverse events

�« Infection, TB, malignancy, congestive heart failure, multiple 
sclerosis/demyelination, lupus-like syndrome

• Monitoring
�« PPD before use
�« Periodic CBC, LFTs

�« Infection

O'Dell JR. N Engl J Med. 2004;350:2591-2602. 
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T Cell Co-stimulatory 
Blockade: Abatacept

• Approved for RA patients who have failed on nonbiologic or biologic DMARDs

• Inhibits the activation of T lymphocytes

• Monthly IV administration over 30 minutes

• Time to onset: relatively rapid (initial response in a few weeks, maximal effect 
over several months)

• Adverse events
�« Infections (bacterial) �« Infusion reactions uncommon

�« Increased infections in COPD �« Never administered with another biologic DMARD

�« Possible increased malignancy

• Monitoring
�« PPD before use �« Complete immunizations before use

�« Infection �« Avoid live virus vaccination

Gartlehner G, et al. J Rheumatol. 2006;33:2398-2408; Leff L. J Infus Nurs. 2006;29:326-337; Kountz DS, Von 
Feldt JM. J Fam Pract. 2007;6:59a-73a.
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B Cell Depletion:
Rituximab

• Approved for RA patients who have failed to respond to TNF antagonists
• Binds to CD20 expressed on B lymphocytes

�« Rapid and prolonged decrease in circulating B cell population
• Intravenous administration with corticosteroid pretreatment

�« 2 doses separated by 2 weeks
• Time to onset: several weeks to months 

�« Effects may be sustained 6-9 months or longer after single treatment course
• Adverse effects

�« Infection, bacterial and possible viral reactivation (CMV, hepatitis B, slow virus 
[progressive multifocal leukoencephalopathy])

�« Repeated administration associated with decreased immunoglobulin levels
�« Immunization responses may be impaired

• Monitoring
�« Infection �«Avoid live virus vaccination
�« Complete immunizations before use �«Infusion reactions

Gartlehner G, et al. J Rheumatol. 2006;33:2398-2408; Leff L. J Infus Nurs. 2006;29:326-337; Kountz DS, Von 
Feldt JM. J Fam Pract. 2007;6:59a-73a.
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Interleukin-1 (IL-1) Receptor 
Antagonist: Anakinra

• Approved for moderate to severe RA
�« Patients who have failed on 1 or more DMARDs

�« Can be used in patients at risk for TB

�« Can be used alone or in combination with DMARDs but NOT TNF-
blocking agents

• Binds to IL-1 receptor but has no biologic activity

• Daily SC injection 

• Time to onset: 8-12 weeks

• Adverse events 
�« Injection site reactions, infection, possible increased malignancy

• Monitoring 
�« CBC monthly for 3 moths, then every 3 months

Gartlehner G, et al. J Rheumatol. 2006;33:2398-2408; Leff L. J Infus Nurs. 2006;29:326-337; Kountz DS, Von 
Feldt JM. J Fam Pract. 2007;6:59a-73a.
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Immunizations in RA

• No evidence that vaccinations exacerbate or precipitate rheumatic 
disease

• Influenza and pneumococcal vaccinations are recommended
�« Postimmunization titers may be lower

• Hepatitis B immunization if appropriate

• Live virus vaccines should be avoided in patients on 
immunomodulatory therapy:

�« Intranasal influenza (FluMist®), Zoster (Zostrix®), mumps/measles/rubella 
(MMR), yellow fever, typhoid 

• Other immunizations are safe:
�« Influenza (injection), tetanus, pneumococcus, meningococcus, hepatitis A, 

hepatitis B, H influenza B (HiB), human papillomavirus (HPV, Gardasil®)

Ravikumar R, et al. Curr Rheumatol Rep. 2007;9:407-415. CDC. MMWR. 2004;53:Q1-Q4; Avery RK. Rheum Dis Clin
North Am. 1999;25:567-584; Chalmers A, Scheifele D, Patterson C, et al. J Rheumatol. 1994;21:1203-1206. 
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Biologics and Immunization

•TNF antagonists may slightly decrease 
responses to influenza immunization vs MTX1-3

•B cell depletion with rituximab: significantly 
decreased response to pneumococcus and 
tetanus immunization4

•Abatacept decreased response to neoantigens 
in psoriasis patients5

1. Ravikumar R, et al. Curr Rheumatol Rep. 2007;9:407-415; 2. Kapetanovic MC, et al. Rheumatology. 2007:46;608-611; 
3. Hogezand GF, et al. Ann Rheum Dis. Published online October 26, 2007; 4. Looney RJ, et al. Arthritis Rheum. 2008;58:5-14;
5. Abrams JA, et al. J Clin Invest. 1999;103:1243-1252.
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Best Practices/Summary 

•Enhanced early and accurate clinical diagnosis 
of RA, as measured by feedback from the 
collaborating rheumatologist that there is an 
increase in such referrals 

• Increased number of referrals to rheumatology, 
as measured by an increase in the percentage of 
patients on DMARDs and biologics 

• Improved monitoring of the treatment and 
adverse events of RA patients, as measured by 
a greater number of screenings for CVD and 
malignancies
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Questions and Answers


