New Biologic Agents for Juvenile Rheumatoid Arthritis

Intro 

· typically treatment meds include pain control, NSAIDs, glucocorticoids, and DMARDs (disease modifying antirheumatic drugs).  The latter are divided into nonbiologic or synthetic and the biologic.  

· Approaches include interfering with cytokine function, inhibiting second signal required for T cell activation, and depleting the B cells

· Typically studied in adult rheumatoid arthritis

· Medications have been designed at the proinflammatory Th1 response or anti-inflammatory Th2 cytokine production

Pathophys 

· Tumor necrosis factor (TNF) and interleukin-1 beta (IL-1)  are major proinflammatory cytokines in RA and other inflammatory diseases

· Within synovial macrophages, these cytokines aid collagenase and leads to cartilage degradation, bone resorption stimulation, and proteoglycan synthesis inhibition

· Also, TNF and IL-1 induce adhesion molecule expression and leads to more recruitment of inflammatory cells and hence, more cytokines

Response? 

· a lot of studies in adult populations, typically 6-12 months and can be compared with standard, methotrexate
· measured with ACR 20, or 20 % or more decrease in number of painful and swollen joints
· AND improvement in 3 of 5 (pain, global assessment by patient and doctor, self-assessed physical disability, and levels of acute phase reactant)
· Also a ACR 50 and 70
· For the pediatric population, there is a ACR pedi 30

· Similar except 6 criteria - functional ability, joints with active arthritis and with limited ROM (same global assess, ESR)
Leflunomide (Arava) 

· Immunomodulator that inhibits pyrimidine synthesis

· Is prodrug that is quickly metabolized to active form

· NOT FDA in kids; efficacy seen but not superior to MTX

· Used less due to anti-TNF drugs

· Hepatotoxicity important

· Known teratogen and unknown fertility effects

· 5 – 20 mg daily based on weight cutoff, 2 wk half life.  

· 20 mg, $40 for 30 day supply

Interfering with cytokine function 
· soluble receptor antagonist, monoclonal antibodies to cytokines (or receptors), and cell surface receptor antagonist proteins.

· No clinical trials comparing one TNF inhibitor to another

Etanercept (Enbrel) 

· a soluble receptor antagonist – shortened cell surface receptor, but has same affinity as those full length membrane bound receptors

· is a fusion protein with p75 TNF-r linked to the Fc portion of the human IgG1

· binds to target (TNF alpha and beta) in serum so the cytokine target cannot bind to surface receptors as well
· must stay in circulation for weeks to work fully and the fusion helps stability and half-life (4 days)
· 0.4  mg/kg twice a week, or 0.8 once a week SC  equal efficacy in one study

· 50 mg/ml, 1 box 3.92 ml $1650
· ? stimulate growth velocity, if has had delays in the past
· ? long term safety and efficacy, but seems minimal toxicity

· ? should it be used before methotrexate and ? synergy

Adalimumab (Humera) 

· humanized monocloncal anti-TNF antibody
· downregulate cytokine function, higher affinity vs. soluble receptors

· binds target when free and also when it is already on cell surface

· seems to have effective if has had poor response to Enbrel, some possible additive effect with methotrexate

· 20-40 mg (cut-off is 30 kg) q2wk SC (or weekly)
· half-life 2 wk 
· 40 mg (2 in box) $1650

· less risk of anti drug Ab formation compared with infliximab (because humanized)

Infliximab (Remicade) 

· chimeric mouse and man monoclonal antibody with TNF-alpha action

· the antigen binding parts are murine and constant Fc domain human

· not FDA approved for JRA

· half life 9 days

· 3 or higher 6 mg/kg IV, with dosing schedule

· 100 mg for $672

· higher dosing more risks

· combination with MTX seems to have less anti-infliximab antibodies (these can cause infusion reaction and speed drug clearance)
Anakinra (Kineret) 

· recombinant human IL-1 receptor antagonist protein; thought lower levels of this receptor antagonist in the inflamed joints
· unlike native form because is NOT glycosylated and has added N-terminal methionine

· unfortunately, few direct trials with other TNF-antagonists or other DMARDs

· unlike like TNF inhibitors, thought to have smaller impact on rheumatic disease

· 100 mg SC daily due to 6 hr half-life

· 100 mg for 7 syringes, $ 356 
Abatacept (Orencia) 

· blocks T cell costim, and interferes with proinflammatory messages (2nd signal)
· soluble fusion protein

· helped in study for those poor response to at least one DMARD

· > 6 yo, 10 mg/kg IV q4wk (dosing schedule)
· half life 13 days

· 250 mg for $530

Rituximab (Rituxan) 

· chimeric anti-CD20 mAb to decrease B cells
· unknown exact mechanism (proposed either Fc-r gamma antibody cytotoxicity, complement lysis, growth arrest, or B cell apoptosis)

· teens with RF positive disease and no response to other meds seems to have benefit.

· Dose used in trials 1 g with 100 mg methylpred infusion q2wk for 2 doses
· 10 mg/ml (10 ml vial) for $630

Other cytokine downregulators 

· certolizumab, pegylated Fab part of a humanized mAb directed to TNF; use now in Crohn’s

· golimumab, human mAb that binds TNF, now undergoing safety and efficacy testing in humans. 
· Tocilizumab (Actemra) – humanized anti-human IL-6 receptor Ab of IgG1 subclass.   Already available in Asia, Europe.  Phase III ongoing. 
· Rilonacept – an IL-1 Trap blocking agent.  Fusion protein.  Long acting and weekly dosing vs. anakinra.  Higher affinity
· ACZ885 – fully humanized mAb to IL-1 blocker specific to beta molecule.  Phase I and II trials, but seems more potent. 

· Thalidomide – has anti-TNFalpha action and also anti angiogenesis effects.  Lenalidomide is novel thalidomide based drug with better neurologic safety profile, restricted use.  
Other B cell inhibitors 
· belimumab with possible role with other B cell agents
· atacicept is a fusion protein and targets molecules on B cell surface 

· pharmacokinetics show great reduction in immunoglobulin levels, but uncertain efficacy in rheumatoid
· ocrelizumab (humanized), ofatuzumab (full humanized) anti-CD20 Ab goal to decrease B cells and are in phase III trials.  
Also research into intracellular signaling molecules.  
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