NSAIDs, Anti-Rheumatic Drugs and Drugs for Gout

I. Rheumatoid Arthritis

a. Chronic autoimmune disorder
b. Affects 1% of adult population
c. Characteristics of disease
i. Symmetric inflammation and destruction of the joints
ii. Can result in progressive joint destruction, deformity, disability, and premature death
d. Goals of therapy
i. Control disease activity
ii. Decrease pain
iii. Maintain daily function and QOL
iv. Patient education
e. Guidelines for treating RA
i. NSAIDs for anti-inflammatory effect
1. Decrease joint inflammation and pain
2. Improve joint function
3. DO NOT prevent joint destruction or slow disease progression
ii. Steroids
1. Use low dose glucocorticoids (i.e. <10 mg/day of prednisone
2. Associated with several ADRs- osteoporosis, weight gain, inhibition of the HPA axis, infection, mood changes, hypertension, hyperglycemia, hyperlipidemia, GI effects, cataracts/ophthalmic effects
3. Increased risk of steroid-induced osteoporosis
a. Recommended to supplement with 1500mg/day of elemental calcium and 400-800 I.U./day of Vitamin D
b. In post menopausal women, consider hormone replacement therapy, Raloxifene (Evista) or bisphosphonates (to be covered in Hormone lectures
iii. Disease modifying antirheumatic drugs (DMARDs)
1. Appropriate to use in all patients with RA
2. Effective in reducing or preventing joint damage and preserving joint integrity and function
3. When should DMARDs be started? Within 3 months of diagnosis in patients who continue to have signs and symptoms of disease progression despite adequate NSAID treatment or patients who are not currently treated with NSAIDs but have disease progression
II. NSAIDs

a. MOA

i. Inhibit prostaglandin (PG) synthesis from arachidonic acid by inhibiting the enzyme cyclooxygenase (COX)
1. COX-1
a. Always present (constitutive) in various tissues
b. Involved in synthesis of cytoprotective PG (in GI tract
c. Catalyzes the formation of TXA2 (platelet aggregation and hemostasis
2. COX-2
a. Levels normally low, induced via inflammation 
b. Less tendency to cause GI bleeds and PUD
ii. May also inhibit B and T cell proliferation by mechanisms not involving COX and PG formation
Figure I: Mechanism of Action of NSAIDs and COX-2 inhibitors
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b. Properties

i. Onset of action is faster for analgesia than anti-inflammatory

ii. DOA is shorter for analgesia and anti-pyresis than anti-inflammatory

iii. Dose is lower for analgesia and anti-pyresis than anti-inflammatory
iv. Vary greatly in potency and half-life
v. No one NSAID proven more effective than others
vi. Patient variability
vii. Categorized based on chemical structure- see chart
c. Therapeutic uses
i. Mild to moderate pain
ii. Fever
iii. Arthritis and inflammatory diseases
iv. Gout and Hyperuricemia
d. Adverse effects
i. GI side effects
1. GI upset, PUD, GI bleed
2. Ketorolac (Toradol) IM, PO- increased incidence, limit use to <5 days
ii. Cinchonism- vertigo, hearing loss, tinnitus
iii. Renal effects
1. Na and H2O retention
2. Renal failure- <50ml/min
3. Hyperkalemia
4. Interstitial nephritis
5. Tubular necrosis
6. Monitor patients with sodium retention and HTN
iv. Hematologic
1. Platelet aggregation
v. Allergic
1. Hypersensitivity reactions
vi. CNS
1. Psychosis (rare), cognitive dysfunction and depression in elderly
vii. Hepatic
1. May increase LFT, rarely causing hepatic necrosis/failure
viii. Pregnancy
1. Can retard uterine contractions, DO not use in 3rd trimester

e. Drug interactions
i. Antacids- May decrease absorption of the drug (NSAIDs), minimal
ii. Anticoagulants- increase bleeding by clotting factor inhibition and decrease platelet aggregation
iii. DMARDs- thrombocytopenia and bone marrow suppression
iv. Beta-blockers and other antihypertensives- diminished effects due to increased sodium and water retention with
v. Diuretics- decrease effects due to increased sodium and water retention
f. VIOXX withdrawal

i. Voluntarily withdrawn by Merck in Sept. 2004
ii. How does this impact patient care?
1. Reevaluate the need for the COX-2 inhibitor (Celebrex and Bextra are still available)
2. What is the patient’s GI risk? Consider adding PPI or misoprostol to NSAID regimen
3. What is the patient’s heart disease risk
4. Can consider meloxicam (Mobic) as alternative to COX-2 inhibitor
III. Anti-Rheumatic Drugs- aka DMARDs (disease modifying antirheumatic drugs

a. Hydroxychloroquine (Plaquenil) (C)- first line for mild
i. Classified as antimalarial drug, immunosuppressant
ii. Indications- RA, malaria, SLE
iii. ADRs
1. Ophthalmologic- corneal deposits and retinopathy
2. Dermatologic- rash, alopecia, skin pigmentation changes, Steven-Johnson syndrome (rare)
3. GI- N/V/D
4. Hematologic- blood dyscrasias, especially in G6PD deficiency
b. Sulfasalazine (Azufidine) (B)- first line for mild
i. Classified as sulfonamide derivative, anti-inflammatory
ii. Indications- IBD, RA, psoriasis
iii. Caution in sulfa allergy
iv. ADRs
1. Hematologic- blood dyscrasias
2. GI- N/V/D, anorexia
3. Dermatologic- rash, alopecia
c. Methotrexate (Rheumatrex) (X)- for severe
i. Classified as anti-metabolite antineoplastic agent, immunosuppressants
ii. Indications- RA, cancer, psoriasis, ectopic pregnancy
iii. ADRs- highly toxic (dose dependent)
1. Respiratory- pneumonitis
2. CNS toxicity- seizures (more of an issue with intrathecal administration)
3. GI- N/V/D, stomatitis, mucositis
4. Hematologic- neutropenia, thrombocytopenia
5. Hepatic- hepatitis, pancreatitis
6. Renal- toxic
iv. Dosing
1. 7.5 mg PO qweek or 2.5mg q12h x 3 doses each week
a. Reduce GI effects
2. Onset is 3-6 weeks for RA
d. Gold salts
i. Classified as immunosuppressants
ii. Examples include Aurothioglucose (Solganol) (C) (IM) and Auranofin (Ridaura) (C) (PO)
iii. Onset- may take 3 months to work
iv. ADRs (for both)
1. GI- metallic taste, N/V/D, stomatitis
2. Renal- proteinuria, hematuria
3. Hematologic- blood dyscrasias
4. Respiratory- pulmonary fibrosis
5. Dermatologic- rash, pruritus, photosensitivity (high degree- use sun block and wear hats)
e. Azathioprine (Imuran) (D) (PO) (INJ)
i. Classified as antineoplastic and immunosuppressant
ii. Indications- RA, adjunct for organ transplant rejection, ITP, SLE, MS, IBD
iii. Onset- may take 3 months for RA
iv. ADRs
1. GI- N/V/D, stomatitis
2. Hematologic- significant bone marrow suppression
3. Hepatic-hepatitis, pancreatitis
4. MUTAGENIC in men and women- will cause genetic mutations and can change sperm, don’t get pregnant 
v. Adjunct dose in renal dysfunction
f. Pencillamine (Cuprimine) (D)
i. Classified as chelating agent, antidote for copper and lead toxicity
ii. Indications- Wilson’s disease, cystinuria, RA, antidote for heavy metal poisonings, primary biliary cirrhosis
iii. ADRs
1. GI- N/V/D
2. Hematologic- BMS (bone marrow suppression)
3. Renal- nephritic syndrome
4. Hepatic- hepatitis, pancreatitis
5. Derm- rash, pruritus, urticaria
g. Cyclophosphamide (Cytoxan) (X)- toxic chemotherapy drug
i. Classified as antineoplastic
ii. Indications- cancer, RA
iii. ADRs
1. Renal- hemorrhagic cystitis
2. Hematological- blood dyscrasias
3. Alopecia-hair loss
4. GI-N/V/D
h. Leflunomide (Arava) (X) (PO)- very new
i. Classified as antimetabolites, antirheumatic
ii. Indications- RA
iii. ADRs
1. Hepatic- profound liver toxicity, avoid in Hep B and C, monitor LFTs frequently
2. CVS- HTN, edema
3. GI- N/V/D
4. Derm- alopecia
i. Etanercept (Enbrel) (B) (INJ)
i. Classified as anti-rheumatic
ii. Indications- RA, Crohn’s disease (Non FDA)
1. Treatment for Crohn’s and rheumatoid arthritis overlaps
iii. MOA- binds to TNF thought to have a role in inflammatory processes of RA resulting joint pathology
iv. Dosing
1. SC injection, 25mg SC BIW. Rotate sites in thigh, abdomen and upper arm at least 1 inch from previous injection site
2. Very expensive
v. ADRs
1. CNS- headache, dizziness
2. Resp- URI, rhinitis
3. GI- abdominal pain, cramping
4. Local injection site reaction
j. Infliximab (Remicade) (C) (IV infusion)
i. Classified as antirheumatic, anti-TNF monoclonal antibody
ii. Indications- Crohn’s disease, RA in combo with MTX
iii. MOA- similar to Etanercept
iv. Dosing- 3mg/kg IV infusion given once at week 0,2,6 then q 8 weeks thereafter in combo with MTX. Infuse over at least 2 hours to reduce risk of hypersensitivity reaction
v. ADRs
1. Infusion related hypersensitivity reactions- urticaria, dyspnea, hypotension
2. Lupus like syndrome
IV. Dietary Supplements used for arthritis

a. Glucosamine/Chondroitin
i. Used to improve joint mobility and decrease pain
1. Osteoarthritis joint pain
ii. Onset- at least one month
b. MSM (methylsulfonylmethane)
c. Manganese
d. SAMe (S-adenosulfonylmethionine)- monitor patients on concurrent antidepressants
e. Omega 3 fatty acids- decrease joint pain 
f. Capsaicin- counter irritant
g. Avocado and soybean oils (Avosoy)
V. GOUT

a. Disease overview: urea metabolism affected  causing increased levels of uric acid- kidney can’t excrete it- uric acid crystals accumulates in joints- inflammation and pain
b. Gout vs. Pseudogout
i. Gout- increased uric acid
ii. Pseudogout- increased calcium pyrophosphate dehydrate crystals. Treatment is essentially with aspiration and steroid injection and/or large dose NSAIDs
c. Treatment of gout
i. Short term-
1. Treatment of acute attacks- NSAIDs (indomethacin), analgesics, steroids
2. 2-3 months after acute attack- colchicine, NSAIDs
ii. Long term- remove uric acid. Specific drug to be used depends on if patient is an “overproducer or underexcretor”
iii. Treatment of uric acid nephropathy
1. Hydration 
2. Diuretics
3. Alkalinization or urine
d. Specific drugs used for gout
i. Colchicine (C/D) (PO/IV)
1. Indications- primarily to treat acute attacks, chronic for prophylaxis, 2-3 month period
2. MOA- decrease leukocyte motility(decrease phagocytosis in joints and lactic acid production(decrease deposition of urate crystals
3. ADRs
a. GI- significant, N/V/D
b. Hematological- BMS
ii. Allopurinol (Zyloprim) (C) (PO)
1. Indications- chronic use for gout prophylaxis, Hyperuricemia due to tumors/leukemia
2. MOA- Xanthine oxidase inhibitor (prevents formation of uric acid
3. ADRs
a. Derm- rash, including Steven-Johnson
b. Hepatomegaly
c. Renal insufficiency/failure-specific dose adjustments based on CrCl
iii. Probenacid (Benemid) (C) (PO)
1. Indications- prevention of gout; Hyperuricemia
2. MOA- uricosurics agent, inhibits reabsorption of uric acid in PCT(promoting uric acid excretion(reducing uric acid levels
a. Increases plasma levels of weak organic acids such as beta lactamase antibiotics
3. ADRs
a. CNS- H/A, dizziness
b. Hematologic- BMS (bone marrow suppression)
c. Anaphylaxis
iv. Colbenemid (combo of colchicines and probenemid)
v. Sulfinpyrazone (Anturane) (C/D) (PO)
1. Indications- prevention of gout, useful in patients who can’t tolerate probenicid
2. MOA- increases urinary excretion of uric acid
3. Sulfur containing drug- do not use in sulfa allergy
4. Contraindicated in PUD due to significant side effects, Also do not take with salicylates
5. ADRs
a. GI- N/V/D, abdominal pain
b. Other effects similar to probenacid
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