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Rheumatoid Arthritis

RA Dx 
· Diagnostic Criteria – most have 4 of 7 of the diagnostic criteria to qualify:

· Morning Stiffness – lasts at least 1 hour (compare OA, lasts <20 min)

· 3+ Joint Arthritis – simultaneous arthritis of 3 or more joints

· Hand Joint Arthritis – generally MCP and PIP joints affected, not DIP

· Symmetrical Arthritis – RA more about circulation, thus more symmetrical onset than OA

· Rheumatoid Nodules – bony nodules forming at joints

· Rheumatoid Factor – abnormal serum

· Hand/Wrist X-ray – shows changes typical of RA

· DDx – wide, don’t need to worry about, but include SLE, vasculitis, spondylitis, gout, rheumatic fever, etc.
RA Epidemiology 

· Prevalence – about 1% of population, affects females more commonly (3:1)

· Onset – between 35-60 yo is peak onset

· Disability – 50% reduction in lifetime earning power after onset, 50% disability, increased mortality

· Quality of Life – severe impact, have fatigue/depression, have loss of productivity
	RA vs. OA
	RA
	OA

	Onset
	Middle age, 20-65 w/ peak 50’s
	Elderly

	Symmetry
	Symmetric
	Asymmetric

	Risk Factors
	HLA-DR4
	Trauma, Obesity

	Stiffness
	Morning stiffness lasts long
	Short morning stiffness, diurnal progression

	Joints
	MCP, PIP, cervical spine…

Wrists, elbows, shoulders, ankles, hips, knees 
	PIP, DIP, all spine regions

Any weight bearing joint – hips, knees, g. toe 

	Bony/Soft Tissue
	Soft tissue swelling, warmth
	Bony osteophytes

	X-ray
	Osteopenia at joint, articular erosions
	Osteosclerosis at joint

	Labs
	Rheumatoid factor, anemia, thrombocytes
	(normal)

	Synovial fluid leukocytes
	Can be very high; inflammatory reaction
	(normal to high-normal)


Clinical RA 

· Boggy Synovium – can cause joint swelling (soft tissue); not same as Bouchard’s/Heberden’s nodes

· Rheumatoid Nodules – spherical nodules in joints can form ( cause subluxation (misalignment)

· Swan Neck Deformity – PIP is in hyperextension; huge bulging MCP joints
· Boutonnière Deformity -  PIP is in hyperflexion; DIP’s extend to correct ( looks like nasty piano player

· Ulnar Deviation – MCP/PIP joints subluxed towards ulnar side

· Thenar/Interosseous Muscle Wasting – muscle atrophy (med. n. compress ( wrist synovitis)

· MTP Subluxation – metatarsal heads shifted under phalanx, walk on balls of feet, toes off floor
Radiographic RA 

· Soft tissue swelling – prominent and fusiform
· Periarticular demineralization – osteopenia at bone near joint, early in course

· Articular erosions – in “bare areas” inside joint but at side (not covered by cartilage), bone erosion
· Joint Narrowing/Deformity – typical of mid to late RA

· Distribution – wrists, MCPs, PIPs; early is assymmetric and non-uniform; later becomes symmetric and uniform
RA Synovitis 

· Synovitis – inflammatory cells present in synovium (don’t belong here)

· Cells – include lymphocytes, fibroblasts, macrophages:
· Lymphocytes – proliferate in joint cells, making blue nests like in lymph tissue

· Synovial fibroblasts – instead of being 1-2 cells thick, layer is now ~10 cells thick
· Neovascularization – vessels supporting growth of lymphocytes/fibroblasts

· Macrophages – present in joint, differentiate into osteoclasts ( chews cartilage from joint side

· Gross Pathology – resembles tumor growth, but confined to joint space; eats up cartilage

· Mechanism – multifactorial: including infection, auto-immune response, synovial transformation

· Bacterial triggers – antiquated theory; bacteria not in joint space in RA, but could be a trigger

· Auto-immune response – rheumatoid factor (binding IgG), also anti-CCP

· Synovial transformation – macrophages transform to osteoclasts thru signaling pathways

RA Auto-immune Genetics 

· Hereditary – strong genetic component of RA, as verified thru twin studies

· HLA-DR4 – most patients have a common sequence QKRAA in MHC proteins of HLA-DR4 class

· Rheumatoid Factor – IgM (or any isotype) auto-immune antibody binds to constant region of IgG
· Highly sensitive, less specific – rheumatoid factor often present in many active immune responses

· Predictive – pre-existing elevations of RF and predict RA

· Production – prominent in synovial tissue and shows evidence of antigen-driven affinity maturation

· Immune Complexes – RF can enahance formation and B cells w/ surface RF can trap antigens and present to primed T cells

· Absent – OA, ankylosing spondylitis, gout, chondrocalcinosis, suppurative arthritis, psoriatic arthritis, enteropathic arthritis, Reiter’s syndrome
· Anti-CCP – antibodies against cyclic-citrullinated peptides (CCPs) present often in RA:
· Arginine ( (post-translational modification by peptidyl arginine deaminase) ( citrulline ( makes many CCPs
· PADI – peptidyl arginine deiminase

· Smoking – also leads to high levels of citrulline in lung, risk factor for RA
· Specific – anti-CCP is more specific for RA than rheumatoid factor
RA Synovial Transformation 
· T-cells – high synovium concentrations during RA, express cytokines ( IFNγ, IL-17 ( differentiation
· Autoantigens – T-cells react to wide variety of synovial auto-antigens (normal things); no single RA cause

· Cytokines – chemical messengers modulating inflammation in joint space ( signal cascade

· Pro-inflammatory – include IL-17, IL-1, TNFα
· Anti-inflammatory – include TNF Receptor, IL-1 Receptor antagonist, IL-10

· RA – imbalance favoring pro-inflammatory cytokines ( block these, treat disease
RA Cell-Cell Interaction Cytokines 
· Th-17 – a new T-cell class, the “main villain” strongly related to RA:

· IL-17 – a cytokine released by Th-17 ( worsens RA in mice

· IL-23, IL-6, TGFβ – made by APCs to induce Th-17 differentiation ( IL-17 secreted ( worsens RA
· IL-12 – similar to IL-23, induces IFNγ ( Th-1 differentiation ( worsens RA
· TNF – a cytokine stimulating inflammatory response in RA:
· Macrophages – secrete and stimulated by TNF ( differentiate to osteoclasts

· Other joint cells – almost all have TNF receptors ( pro-inflammation:

· Vascular endothelium – becomes sticker ( allow for inflammatory cell attraction
· Fibroblasts – secrete pro-inflammatory cytokines
· Key actions – mphages increase inflammation, endothleium increases cell inflitration/angiogenesis, hepatocytes release more CRP, synoviocytes increase metallproteinase synthesis, osteclasts express more RANKL
· IL-1 – another cytokine stimulating inflammatory response in RA:

· T-cell/PMN accumulation – inflammatory cells attracted to joint synovium by IL-1

· Collagenase, Stromelysin ( enzymes degrading collagen stimulated by IL-1

· Macrophages – IL-1 induces TNF, which then causes macrophages ( osteoclasts

· RANK Ligand – another ligand involved in macrophage ( osteoclasts differentiation
· OPG (osteo-protagorin, “favors osteocytes”) – antagonist of RANKL, can be used to treat RA
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Synovium

Synovial  Synovial

Macrophages Macrophages

T and/or T and/or

Cytokine cells Fibroblasts cells Fibroblasts Other

IL-1β + ++ + + osteoclast

TNF

α

+ ++ + + endothelium

IL-6 +/- + + - hepatocyte, 

chondrocyte

IL-8 +/- + +/- - neutrophil

IL-15 - + + - -

IL-17 + - - + -
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RA Extra-articular Disease 

Hematologic 

· Anemia – RA causes significant anemia

· Thrombocytosis – despite anemia, blood more susceptible to clotting

· Felty’s Syndrome – includes leukopenia, splenomegaly, susceptible to infection/leg ulcers
Rheumatoid Nodules 

· Rheumatoid Nodules – occur subcutaneously in 20-30% of RA patients
· Rheumatoid Factor – positive serum RF predisposes to nodules
· Histology – forms a pallisading granuloma
Sjogren’s Syndrome 

· Dry Eyes/Mouth – salivary & lacrimal glands dysfunctional, can have lymphocyte infiltrate

· Systemic Disease – can present with syndrome, and sometimes progresses to lymphoma
Secondary Amyloidosis – rare; excessive accumulation of protein in tissues; present with proteinurea

Rheumatoid Vasculitis – inflammation of arteries, can be mild or very severe

Ocular 

· Keratoconjunctivitis Sicca – just “dry eye”
· Episcleritis – superficial inflammation, mild; treatable with topical applications

· Scleritis – a deeper dangerous inflammation; looks bluer ( refer to ophthalmologist
PNS 

· Peripheral Neuropathy – inflammatory response attacking nerves
· Nerve Entrapment – e.g. swelling in wrist ( median nerve compression ( thenar atrophy/carpal tunnel syndrome
· Mononeuritis Multiplex – inflammation occludes vasculature ( nerve infarction
Pulmonary 

· Interstitial Infiltrates – from active inflammatory response

· Bronchiolitis Obliterans/Organizing Pneumonia (BOOP) – inflammation of bronchioles ( pneumonia

· Caplan’s Syndrome – RA + coal dust causes small lung nodules to form

· Pleural Effusion – if a sample taken shows low glucose + no infection ( likely RA/SLE
· Pericardial Effusion – often occult
RA Rx Treatment 

· Drug Classes – usually need at least one drug that is NSAID, Corticosteroid, and DMARD:

· NSAIDs – non-steroidal anti-inflammatory drugs
· Corticosteroids – immunosuppressive…
· DMARD – disease-modifying anti-rheumatic drug 
· Difficult Cure – most rheumatic/arthritic disease difficult to cure, but need to control Sx ( improve QOL
· Toxicity – NSAIDs, steroids, DMARDs all have high toxicity potential, patients must be closely tracked
· DMARD usage – given w/ ongoing inflammation/destruction, need supervision/compliance
· Education – need patient to be aware of risks, can give occupational therapy/rehabilitation
NSAIDs 

· Mechanism – inhibition of prostaglandin synthesis, also prevents PMN activation

· COX-1 – primarily responsible for gastric toxicities of NSAIDs

· COX-2 – many removed from market due to MI/stroke risks

· Indications – have short-term & long-term effects:
· Short-term – used as analgesic, anti-inflammatory, anti-pyretic (fever reducer)
· Long-term – treats chronic inflammatory arthritis ( RA!
· Toxicity – have many GI affects, renal dysfunction; anticoagulant, hepatitis, CNS, hypersensitivity asthma, MI 

· GI effects - ulcers, bleeding, pain, diarrhea, constipation ( leading cause of drug-induced fatalities

· Anticogulant – platelet dysfunction, altered warfarin kinetics
· Renal dysfunction – decreased blood flow, nephritis/nephrotic syndrome, edema, hyperkalemia

· CNS – tinnitus (esp salicylates), confusion
· Cost – significant factor for choice of NSAID Tx, range from <$10 to >$50 a month
Corticosteroids 

· Indications – can be used to reduce Sx, but effectiveness controversial:

· Intra-articular injection – relieves pain 1-3 months, good for Tx flares

· Prednisone – can be given low-dose long-term for Sx relief, but many SEs

· Vasculitis/severe Sx – can be used as a potent Tx
· Withdrawal – abrupt discontinuation dangerous ( adrenal insufficiency
Conventional DMARDs 
· Hydroxychloroquine – an anti-malarial which acts to reduce antigen presentation mildly, lysosomotropic effect

· Mild APC inhibition – prevent autoimmune damage, but not too much to stop fighting infections

· SEs – include ocular toxicity, rash, GI

· Sulfasalazine – Tx RA & inflammatory bowel disease; combine salicylate & sulfonamide; mech unknown; SEs of indigestion, HA, rash, hepatitis, neutropenia rarely
· Oral Gold, Tetracyclines, D-penicillamine – other conventional DMARDs now raely used
Cytotoxic DMARDs 

· In general, these will cause immunocompromise
· Azathioprine (Imuran) – purine analog immunosuppressive ( inhibition of B-cells/T-cells

· Indications – treats SLE/RA, vasculitis

· SEs – many, but rare: bone marrow disease, hepatotoxic, nausea, infection; oncogenecity, infxn

· DDI – blocked by allopurinol 
· Methotrexate (MTX) – folic acid antagonist

· Indications – short-term severe Sx relief, but often flares after disuse; given at low doses weekly
· SEs – primarily hepatotoxicity (can’t drink), teratogenic (both for males and females), infection, nausea, bone marrow suppression esp if pt is in renal impairment 
· Leflunomide (Arava) – pyrimidine synthesis inhibitor ( inhibits lymphocyte activation
· Indications – similar to methotrexate
· Metabolism – mostly by liver, so can give to patients with renal dysfunction
· SEs – primarily GI intolerance, hepatotoxicity… similar to methotrexate
· Cyclophosphamide – alkylating agent with potent immunosuppression
· Indications – used in RA as last resort; used in SLE or vasculitis frequently; can cause lymphopenia
· SEs – (preclude routine use): infection, bone marrow suppression, hemorrhagic cystitis, bladder cancer, hematopoietic cancers, pulmonary fibrosis, gonadal suppression, N/V, alopecia
Management of RA

· Supportive – education, rest, PT, exercise, OT, rehab services
· Surgery – prophylactic synvectomy, trapped nerve release, excision of nodules, cervical spine fusion; restorative arthrodesis, arthroplasty, joint replacment
Cytokine-Inhibitor DMARDs: TNF Inhibitors 

· TNF Inhibition – prevents inflammatory response cascade caused by TNF
· Infliximab – mouse anti-TNF Ig, binds to TNF and inhibits action
· Human antibodies – Ig’s to entanercept created by human after Tx; need MTX to maintain fxn
· Entanercept – a soluble TNF receptor IgG dimer, soaks up TNF & inhibits fxn
· Fully human – doesn’t promote any neutralizing antibodies
· No cell lysis

· Adalimumab – anti-TNF produced in humans ( no Ig response
· Consequences – can impair host defenses to infection/cancer; can often trigger “other” autoimmune dz
· Tuberculosis, Histoplasmosis – popular opportunistic infections
· Contraindications – SLE, CTD, MS, optic neuritis, current infection, chronic/recurrent infxn, HIV, hx of TBc or PPD+, hx of cancer, severe CHF
IL-1 Antagonists 

· IL-1 – can trigger host immune responses in RA… see above (T-cells, PMN, collagenase)
· IL-1ra – modification of IL-1, bind to IL-1 receptors, but no effect ( requires stochiometric excess for Tx
Treatments on Horizon 

· anti-CD20 – will target B-cells in treatment of RA, prevents activation

· CTLA-4-Ig – prevents T-cell costimulation thru CD28

· Anti-IL-6R – antagonist of IL-6
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Important to study this table…
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