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I. NSAIDs:  MOA

A. COX-1 constituitive, particularly for platelet aggregation and cytoprotective effect in GI tract

B. Traditional NSAIDs are nonselective for COX-1, 2, but newer agents selective for COX-2

C. Because selective for COX-2, less effects on GI tract

II. Common pharmacokinetics

A. All enter sinovial fluid:  other than selectivity between cox-1, 2 in theory all should treat rheumatoid arthritis, maybe they’re due to compliance, toxicity less for one than another, or placebo effect, or alternatively, extra MOA, maybe they’re important and cause slight therapeutic differences, but in clinical trials they are all equally effective

III. Common clinical uses

A. Anti-inflammatory:  rheumatoid arthritis, 

B. Antipyretic:  cox-2 not good for this

IV. Common adverse effects

A. COX2 do not inhibit platelet aggregation, but if someone has bleeding problems, and cannot use acetominophen then I would try using COX-2 inhibitors

B. COX-2 cause less GI irritation and bleeding

C. All cause nephrotox, hepatotox, fluid retnention and edema, cross allergenicity

V. Contraindications

A. Bleeding disorders

B. GI disease PUD

C. Renal disease and impairment

D. Misoprostol, give prostaglandin and its inhibitors, but because that’s the PG that’s cellular prostective effects in GI, can take antiinflam and get it absorbed and have the antiinflam effects outside the GI

E. Bronchospastic reaction to aspirin

VI. NSAIDs differ

A. Chemical structure

B. T1/2:  fewer times takes pill, better compliance

C. Specific adverse effects

D. COX selectivity

VII. Nonselective COX inhibitors:  propionic acid derivatives

A. Ibuprofen (motrin)

1. GI distress 50% less frequent than with aspirin

2. Rare:  agranulocytosis and aplastic anemia

3. OTC

B. Fluriprofen (Ansaid) (Ansaid = another anti inflam drug)

1. Cogwheez rigidity, ataxia, tremor, Parkinson liks symptoms

C. Ketoprofen:  inhibits lipoxygenase

D. Fenoprofen

E. Naproxen:  rare pseudoporphyria

F. Oxaproxin (daypro)

1. Daypro can take 1x/day

2. Mildy uricosuric:  good if have gout, but this is in theory, as far as study shows, they are all equally effective

VIII. Nonselective COX inhibitors:  indole derivatives

A. Side effects more common than with other NSAIDS, so used less often

B. Indomethacin

1. GI, CNS, blood dyscrasias

2. Used in acute gouty attack

3. Closure of patent ductus arteriosus, but studies have shown that ibuprofen is as effective and safer

C. Sulindac

IX. Nonselective COX inhibitors

A. Acetic acid derivatives

1. Tolmetin:  rare thrombocytopenic purpura

2. Nabumetone:  ketone prodrug, rare pseudoporphyria

B. Fenamates

1. Mefenamic acid:  enhances the effect of oral anticoagulants, so if taking warfarin must decrease dose

2. In book says its contraindicated in pregnancy

C. Oxicams:  piroxicam (feldene)

1. Like daypro, it has 1x/day dose

2. Side effects:  same as ibuprofen

D. Pyrazolone derivatives:  withdrawn for agranulocytosis

X. Selective COX-2 inhibitors

A. Celecoxib:  375x more selective, given 2x/day

B. Vioxx:  given 1x/day

C. Less GI toxicity than nonselective

D. Don’t inhibit platelet aggregation like COX-1

XI. Disease-modifying antirheumatic drugs (DMARDs):  interrupt immune response

XII. DMARD’s:  Gold Compounds

A. Preferred drugs amont the DMARDS

B. Used fofr patients nonresponsive to NSAIDS

C. Or if taking NSAIDS and have sudden flare up 

D. MOA

1. A lot of DMARDS don’t know how they work

2. Know that morphological and functional capabilities of macrophages

E. Pharmacokinetics:  2-6 months for effect

F. Adverse effects

1. More than NSAIDS, that’s why they are second line

2. Dermatitis

3. GI disturbances

4. Blood dyscrasias (1-10%)

5. Proteinuria

G. Contraindications

1. Pregnancy

2. Renal or liver impairment

3. Blood dyscrasias:  if have them, don’t want give drugs that adds dyscrasis

4. Even though has some toxicities, has less toxicities than other DMARDS

XIII. DMARDS:  Antimalarials

A. Chloroquine:  in prophylaxis antimalarials, use lower doses, if use higher doses can cause toxicity

B. Indication:  juvenile chronic arthritis, sjogren’s syndrome, SLE

C. MOA:  unknown, inhibits affects of lymphocytes, but cause not known

D. Pharmacokinetics:  6-8 months onset of effects, hard thing with therapy, patient wants to get better today, compliance is low, especially with toxicities they have

E. Toxicity

1. Serious, especially after high dose for long time

2. Pruritis

3. Severe dermatitis:  contraindicated in psoriatic arthritis

4. GI disturbances

5. Rare but irreversible retinopathy leading to blindness

6. Rare hemolytic anemia if have G6PD deficiency

7. Teratogenic

XIV. DMARDS:  Metal chelating agents:  Penicillamine

A. Indications

1. Rheumatoid arthritis not controlled by conservative therapy

2. For those who don’t respond togold therapy

B. MOA:  unclear, but try to remember it interferes with lymphocyte function

C. Pharmacokinetics:  good things about DMARDS, if can tolerate them, 70% of the patients show improvement, so very effect problem is toxicity

D. Adverse effects

1. Aplastic anemia:  leading cause of death

2. Lot of DMARDS cause myelosuppression, so probably interfering with DNA synthesis

XV. DMARDS:  Sulfasalazine

A. Indications

1. Chronic inflam bowel disease:  UC, Crohn’s

2. RA

B. MOA:  sulfapyridine and 5-aminosalicylic acid joined by azo bond, azo bond cleaved by bacteria in distal ileum and colon

C. Adverse effects:  same, GI, rash, headaches, myelosuppression (rare) which means they probably interfere with DNA synthesis, but that’s not included in its MOA, so its MOA is probably more complicated than we know

XVI. Immunosuppressive drugs:  suppresses T and B cell function

A. Indication:  life threatening or crippling disease that is unresponsive to conventional therapy

B. Contraindicated during pregnancy, because many interfere with DNA synthesis

C. 60-90% respond to therapy if can tolerate toxic side effects 

XVII. Imunosuppressive drugs:  Methotrexate

A. Folic acid analog, inhibits folate reductaase, therefore inhibits DNA synthesis

B. Immune response, lymphocytes proliferate synthesizing DNA, this prevents DNA synthesis, it stops progression of immune response

C. Adverse effects:  GI, hepatotoxicity, myelosuppression, rare pulmonary toxicity

D. Less toxicity than other immunosuppressive drugs

XVIII. Immunosuppressive drugs

A. Have high toxicity

B. Chlorambucil

1. Cross links alkylates DNA to prevent b/t cell prolif

2. Toxicities

a. Bone marrow suppression

b. Infertility

c. Hemorrhagic cystitis

C. Cyclosporine

1. Suppresses T cell differentation and activation largely by inhibiting IL-2 and TNF-alpha transcription

2. Major nephrotoxicity (claim to fame)

D. Azathioprine

1. Converted to 6-mercaptopurine:  metabolized by xanthine oxidase, if taking allopurinol, xanthine oxidase, must lower doses of azathioprine

2. Inhibits DNA synthesis and kills proliferating T and B cells, which is common to all of these

3. Toxicity:  bone marrow suppression (BMS)

XIX. Anti TNF alpha drugs:  infliximab

A. Monoclonal antibody to human TNF:  portion mouse portion human

B. Cell with TNF alpha receptors, TNF binds to receptor, causes effect

C. If can bind anti TNF drug, can bind rec and block effect of TNF through its receptor

D. Problems:  given by IV infusion, if take this orally, GI tract would digest the protein (antibody)

E. Often given with methotrexate, these are drugs given towards the end of therapy, when you’ve tried everything else, now using toxic DMARDS, methotrexate, and this commonly used adjunct

F. Side effect:  upper respiratory effect infections

G. Fairely safe, just must give by IV

XX. Anti TNF alpha drugs:  etanercept

A. Recombinant fusion protein of human TNF alpha receptor linked to the Fc portion of human IgG1:  this is free floating TNF receptor, floats around binding to TNF

B. Subcutaneously twice weekly

C. New drugs used as adjuncts

XXI. Anti TNF alpha drugs:  leflunomide

A. MOA

1. Converted to active metabolite

2. Inhibits dihydroorotate drhydrogenase (DHODH) and consequently pyrimidine synthesis, which arrests T and B cells in G1 phase, blocking cell cycle so can’t replicate

3. Inhibits B and T cell lymphocytes, have less toxicity than immunosuppressive drugs, because no BMS, similar effects less toxicity

B. Pharmacokinetics:  oral, 1x/day

C. Adverse effects

1. Diarrhea

2. Reversible alopecia

3. Rash

4. Elevated liver enzymes

5. Teratogenic:  lot of DMARDS contraindicated in pregnancy

XXII. Corticosteroids

A. Will talk about later

B. Used for RA

C. Problem:  chronically too much toxicity

D. Indications:  acute flare ups

E. When think about anti arthritis drugs, the steroidal drugs work very quickly, inject right into the joint, whereas for the chronic inflammation that’s not controlled by NSAID’s, you should add the DMARDS, probably start with gold, then penicillamine, and keep progressing up chain of events

