DMARDs
Gold Forumulations
· Given IM or PO
· MOA: Inhibit mononuclear phagocyte function, immunoregulate by inhibiting B and T cell Response, very slow onset, rarely used
· PK: PO – 20-25% absorption, highly bound, eliminated mostly in feces
· PK: IM – higher concentrations than PO, but do get 70% urine clearance (less diarrhea)
· Adverse Effects
· IM: Nitroid reaction – flushing, weakness, dizziness, sweating, syncope or hypotension
· Rashes ranging from redness to dermatitis, proritis, and stomatitis
· Nephropathy as proteinuria or hematuria
· Leukopenia or thrombocytopenia
· Pneumonitis, colitis, metallic taste, neuropathy, corneal chrysiasis, increased transaminases, vasomotor
· PO: Pregnancy category C, 40% diarrhea with the PO, 16% N/V and cramping
· Monitor: CBC, UA, rash
· Interacts with hydroxycholoroquine (increased rash), nitroid reactions in pt’s on ACE-I, also additive toxicity with penicillamine

Methotrexate – everyone’s using it, used unless there is a contraindication
· Tablet form or injectable, dosed once a week to allow bone marrow to recover
· MOA: inihibit dihydrofolate reductase (important for DNA synthesis), decreases purine synthesis, also inhibits IL-1 and leukotriene 4
· Accumulates in RBC polyglutamate
· Elminitated by active renal secretion, not good in renally compromised pt’s
· Adverse effects
· Not prescribed for anyone who drinks, or renal failure
· Liver toxic – careful in DM, old age obesity and not in above
· Decreased WBC, need to do counts
· Pulmonary toxicity with nonproductive cough, dyspnea, fever, and infiltrates on X-ray, usually tell pt to skip their dose that week
· Give folic acid to prevent N/V
· Pt’s need sunscreen because they will burn, photosensitive
· Also alopecia, rash
· Nodules can get worse in RA
· PREGNANCY CAT X – wait 3-6 months before trying to get prego (M or F)
· Monitor: Liver, CBC, Hepatitis check, Creatinine clearance (kidney check), baseline chest X-ray
· Interacts with drugs that impair renal function, septra, hydroxychloroquine, sulfasalazine

Leflunomide
· Widely used in all rheumatologic conditions
· MOA: Inhibits dyhydroorotate dehydrogenase, takes a month or two before you see onset, inhibits pyrimidine synthesis
· PK: Active metabolite is M1, not very important, metabolized hepatically and renally, Very long half life (2 weeks)
· Adverse Effects
· Several including: diarrhea, alopecia, HA, nausea, HTN, rash, increased liver tests, leucopenia/neutropenia
· Interstitial lung dx
· May notice immunosuppression in bone marrow
· Peripheral neuropathy
· Pregnancy Cat X, not for lactating mothers
· Contraindications: pregnancy, hepatic failure, hepatitis B/C
· Monitor liver tests, CBC, breathing difficulties
· Interacts with diclofenac, ibuprofen, increased liver toxicitiy with co-administration of methotrexate

Hydroxychloroquine
· Used a lot in RA, but a lot in woman with Lupus, used for low ds activity, used in reiters, psoratic arthritis
· MOA: stabilize lysosomal enzymes, leading to less inflammatory dumping, may also inhibit IL-1, inhibits phagocytic chemotaxis, inhibits phospholipase A2, takes 2-4 months to wrok
· High doses associated with ophthalmologic toxicity
· PK: rapid absorption, distributes into retinal epithelium
· Must have slit lamp exams every year
· Adverse effects
· Corneal deposits, retinal toxicity – must do slit lamp every 12 months
· GI, rash, insomnia, neuropathy/myopathy
· Safe in pregnancy
· May increase digoxin levels

Sulfasalazine 
· Old drug came out in the 50’s, may be used for ulcerative colitis, 2nd line!!
· MOA: broken down to 5 ASA and sulfapyridine, and inhibits ROS, cytokines, and endothelial cell proliferation, takes 1-2 months to work
· PK: Hepatically eliminated
· Recommended for all dz’s w/out poor prognostic features, used a lot in combination
· Adverse effects
· HA, GI, rash, unpleasant taste, 
· Don’t use in sulfa allergy
· Can turn sweat/urine orange
· Fairly safe in pregnancy, category B
· Monitor liver tests, CBC
· Interacts with iron, inhibits folate absorption, possible interaction with methotrexate

Azathioprine
· Used a lot in transplants, pt’s who have renal insuffiency (cant take methotrexate), or alcoholics (can’t take leflunomide), or used in morbid to severe RA
· MOA: metabolized to 6-mercaptopurine and considered a purine antagonist which suppresses adenine and guanine, may inhibit IL-2, and other immunosuppresion, takes 2-3 months to work
· Must do genetic testings to see if they have an inactivating enzyme in Caucasians (1/300 trait) that causes catastrophic reactions
· Adverse Effects
· Bone marrow suppression – pancytopenia, leucopenia, anemia, thrombocytopenia
· Stomatitis, fever, abdominal pain, diarrhea, rash, infection risk, 
· Prenancy Category D (bad for teh babies)
· Monitor CBC, creatinine, liver profile
· Drug Interaction with allopurinol (6-mercaptopurine metabolized by xanthine oxidase) must drop dose by 1/3, ACE-I may increase bone marrow suppression as well.

Traditional DMARDs are the mainstay of RA therapy but have high rates of discontinuation due to intolerable side effects.   Also the disease progresses structurally.  They also have a lack of durable long term efficacy.  An aggressive early use of these traditional DMARDs yields better results: this includes rapid dose escalataion and combination therapy with 2 or 3 drugs.

BIOLOGICALS – don’t use in early RA or low disease activity, or with CHF Class III or IV, better outcomes with anti-TNF combination, or combo treatment.  Do not combine with other biologics, though combination with methotrexate has proved effective.  Anakinra, abatacept, and rituximab are 2nd line biologics.  

Anti-TNFs have an adverse effect of increases risk for lymphoma or serious infections (mycobacterium,histoplasma, toxoplasma, TB), smokers may have increased lung cancer risk.  Hepatitis B can be reactivated with biologics use.  Can have serious skin reactions such as EM, SJS, and TEN.  Rare instances of acute or severe lung diseases.  Don’t really know the safety in pregnancy.  DON’T USE IN TB, EITHER ACTIVE OR LATENT!  No increased malignancy is noted against the general population.  Rarely causes MS.

Etanercept
· Comes as a pen
· MOA: that has a soluble receptor that binds up TNF-alpha and beta, does not cause cell lysis, works in 2-3 weeks
· PK: given once a week but short half life (shortest acting)
·  Approved for RA, early and mono therapy for psoriasis, psoratic arthritis, and AS
· 50% remission with MTX combo therapy in early severe RA, 80% achieved nonprogression
· Adverse Effects
· Injection site reactions
· Upper respiratory infections
· Must pretest for TB and hepatitis
· Prenancy category B
· Monitor CBC, liver tests
· Avoid in immunocompromised, CHF, MS or cancer
· Interacts with live vaccines or anakinra

Infliximab
· MOA: TNF Monoclonal Antibody, chimeric human and murine, doesn’t bind lymphotoxin, decreases IL-6 levels and CRP, TNF secretion and interferon gamma secretion down regulated, fast onset
· Must be given with MTX, can also be with other traditional dmards
· Adverse Effects
· Serious infections can come about (including TB)
· HACA (human antichimeric antibodies)
· Dyspnea,urtricaria, HA, mild liver test elevation
· Lymphoma increased rsik
· CHF
· Preg Category C
· Monitor CBC, transaminases, don’t give to immunocompromised or patients with CHF, MS, CA
· Do not give with live vaccines or anakinra

Adalimumab
· MOA: Human TNF Monoclonal Antibody that binds with high affinity to TNF-alpha but not lymphotoxin-alpha, fast onset, subcutaneous injection
· Adverse effects
· Serious infections can happen (TB!), evaluate with TB
· Possible demyelinating disease,
· Injection site reactions
· Safe in preg (cat b)
· CHF, anemia, liver test elevation are rare but possible
· Monitor CBC/transaminases, don’t give to immunocompromised or patients with CHF, MS, CA
· Do not give with live vaccines or anakinra

Anakinra 
· Use in moderate to severe RA with 1 failed DMARD
· MOA: IL-1R Antagonist, onset in 12 weeks
· Adverse Effects
· Serious infection, injection site reactions
· Neutropenia
· HA, Nausea, diarrhea, sinusitis, flu symptoms, abdominal pain
· Category B preg
· Monitor CBC every 3 months
· No live vaccines with anakinra, No anti-TNF’s

Rituximab
· MOA: Chimeric Anti-CD20 monoclonal antibody that cause depletion of the CD20 B cell population.  Originally for treating B-cell non-Hodgkin’s lumphomas
· Increases BP during infusion
· Approved for RA if pt has failed the anti-TNF medications
· Adverse Effects
· Can have death from infusion (“infusion reaction complex”)
· Tumor lysis syndrome and severe mucocutaneous reactions
· Fever, chills, rigours, hypotension, arrhythmias during infusion
· HA, asthenia, dizziness, N/V, abdominal pain, diarrhea
· Hyperglycemia, edema, bronchospasms, angioedema, cough, rhinitis, hypotension, dyspnea,
· Lymphopenia, Thrombocytopenia, neutropenia, leucopenia, anemia
· Can reactivate Hep B
· Preg Cat C
· Monitor for Hep B, CBC, Cardiac and vital signs during infusion

Abatecept
· MOA: CTLA-4 antigen binds to CD80 and CD86 on APC’s preventing costimulation of the T cell through the CD28 protein. Decreases serum IL-2R, IL-6, RF, CRP, MMP-3, TNF-alpha
· Long half life 13-16 days
· Adverse effects
· HA, URI, nausea
· Infections
· COPD exacerbations, cough, rhonci, dyspnea increased
· Preg Cat C
· Do a TB test before and no live vaccines/anakinra
