Week 4 Review Pharmacology

Ch’s 26, 27, 28, 29
Ch.26 Antiinflammatory Drugs

5 cardinal signs of inflammation( redness, swelling, heat, pain, loss of fx

Infection ( fever +above sx

Prostaglandin (Prostaglandins are a group of hormone-like substances; like hormones they play a role in a wide variety of physiological processes including an increase in vasodilation, capillary permeability, pain and fever during an inflammatory event.  NSAIDS are prostaglandin/COX inhibitors.
Thrombocytopenia( low platelet count

A drug taken several x/day = low bioavailability

1st generation NSAIDs ( 

1. salicylates(aspirin (nephro, hepato toxic anti-inflammatory, antipyretic, & antiplatelet (81mg = platelet effect). Therapeutic level 10-30mg/dl, toxic serum >40-50mg/dl.  Use up to 4g/day except for ulcer pts.  

Do not take with other NSAIDS=GI bleeding.

Side effects: tinnitis, hearing loss, GI distress.  Foods containing salicylates= prunes, raisins, licorice.

Drug interactions: interacts with anticoagulants (warfarin (Coumadin) (= > effect, prolongs bleeding time by inhibiting platelet aggregation), hypoglycemia w/ oral hypoglycemics

Labs: >uric acid, decrease cholesterol, K+, T3T4, increase PT, bleeding, uric acid

2. acetic acid group(para-chlorobenzoic acid( indomethacin(Indocin)( can be used for short term mgmt. of gout always take w/food, GI upset w/ day to day use.  Older pts may hallucinate. 25-50mg bid/tid

3. propionic acid(ibuprofin (Motrin) & naproxin)

1st generation NSAIDS main side effect: GI upset

2nd generation COX-2 inhibitors (NSAIDS) (*don’t take regular NSAIDS along w/ these*=GI bleeding

1. celecoxib (Celebrex)(for arthritic pain w/o GI distress

2. rofecoxib (Vioxx) ( acute or maintainance;

for COX-2’s: less GI, but monitor in elderly, maybe edema so need good fluid intake to flush kidneys

NSAIDS can decrease the effects of phenytoin (Dilantin), sulfonamides, and warfarin (Coumadin).  

Contraindicated for renal/liver disease, ulcer, bleeding disorders.

Side effects= GI upset, edema.

Don’t take NSAIDS w/ dong quai, feverfew, garlic, ginko = bleeding

Disease-modifying antirheumatic drugs (DMARDS) are for when NSAIDS don’t control immune-mediated arthritic disease sufficiently.  They include gold, immunosuppressives, and antimalarials. 

Gold (Ridaura)( chrysotherapy or heavy metal therapy is most frequently used.  Slows progression rheumatoid arthritis.

Contraindications= renal/liver disease, colitis, lupus

Dose PO 6mg/d single or divided; also IM
Side effects are common: stomatitis, metallic taste, anorexia, nausea; Adverse Reaction: corneal gold deposits, serious=nephrotoxicity (metabolized by liver & can cause elevation of liver enzymes).

Immunosuppressives(used to treat refractory rheumatoid arthritis (i.e. that doesn’t respond to NSAIDS).  Azathioprine (Imuran), cyclophosphamide(Cytoxan), methotrexate(Mexate) – chemo drugs, but for arthritis they want the side effect.

Take at night.  Cyclosporine = tremors, pk. 1-2 hrs

AntiGout ( metabolic inflammatory condition marked by urate deposits in the joints, aka gouty arthritis, common site= big toe.  Pt should avoid purine-rich foods: alcohol, organ meats, sardines, salmon, gravy, lentils; avoid caffeine

Need renal fx to take these drugs. Assess serum uric acid for future comparison. Assess current and former urine output, monitor renal/liver tests (BUN, creatinine, etc.)

Side effects: anorexia, nausea, vomiting, diarrhea, stomatitis, dizziness, rash, pruritis, metallic taste

Take antigout drugs with food, report gastric distress.

Colchicine- anti-inflammatory - inhibits leukocytes to inflamed site, alleviates acute sx. Not for renal/gastric disorder people.

Allopurinol (Zyloprin) – not anti-inflammatory; it inhibits uric acid synthesis & lowers serum uric acid levels, preventing the precipitation of an attack.  Used as a prophylactic to prevent gout, for chronic tophaceous gout, and for those w/ renal impairment.  Should increase fluids to prevent alkalinization of urine.  Side effects: usually well tolerated.  Increases effect of warfarin (Coumadin); no large doses Vit. C b/c kidney stone risk.  Contraindications: severe renal disease, hepatic disorder

Ch. 27 Antibacterials and their effects; Penicillans & Cephalosporins

Bacillus = rod 

Cocci = spherical; clusters= staphylococci; chains= streptococci

Bacteria produce toxins that cause cell lysis.

Antibiotic (chemicals produced by one kind of microorganism that inhibits the growth of or kills another.
Bacteriostatic – inhibit growth of bacteria;  

Bactericidal – kills bacteria 

Natural resistance is inherent; acquired resistance is caused by prior exposure to the abx.

Mechanisms of antibacterial drugs:

1. inhibition of cell wall synthesis=bactericidal (penicillin, cephalosporins, bacitracin, vancomycin
2. alteration in membrane permeability= bacteriostatic or bactericidal (amphotericin B, nystatin, polymyxin, colistin

3. inhibition of protein synthesis=bacteriostatic or bactericidal(aminoglycosides, tetracyclines, erythromycin, lincomycins

4. inhibition of synthesis of bacterial RNA & DNA( fluoroquinolones
5. interference with cellular metabolism=bacteriostatic( sulfonamides, trimethoprim, isoniazid(INH), nalidixic acid, rifampin
Abx combos used for:

1. 2+ organisms;

2. severe infx(persistant, unknown, no success w/ single abx, 

Ex.vancomycin-resistant Enterrococcus faecium

When 2 abx are combined, the result is additive, potentiative, or antagonistic.

C&S ( the abx sensitive to an organism are determined by culture and sensitivity (C&S)

General adverse reactions to abx:

1. allergy (mild=rash, pruritus, hives, severe=anaphylactic shock (SOB 1st) 5-10% occurrence w/ pcn family, have epinephrine for severe reaction.

2. superinfection(infx when normal flora is disturbed (yeast infections, etc.) –ck for stomatitis (mouth ulcers), genital discharge/itching (vaginitis)

3. organ toxicity( liver, kidney. Ck BUN/creatinine, w/ decrese in fenal fx, abx dose is decreased.   Ex.  aminoglycosides can be ototoxic & nephrotoxic.

Narrow spectrum = good against 1 type organism- for gram+; penicillin & erythromycin 

Broad spectrum = both gram+ and gram-; tetracycline & cephalosporins

Penicillin G = 1st antibiotic made

Broad-Spectrum penicillins (aminopenicillins) (ampicillin, Amoxil) –not as broad as once considered; more costly than pcn so use pcn when possible. Used for: E coli, Haemophilus influenzau, Shigella dysenteriae, proteus mirabilis, salmonella.  Innefective against S. aureus b/c inactivated by beta-lactimase.  Don’t mix aminoglycosides (gentamicin) with pcn G, may inactivate aminoglycoside. Ck for bleeding w/ hi doses < in platelet aggregation (clotting) may occur. > fluid intake to lower temp and excete drug.  Take w/ food for GI distress but ORAL pcn 1 hr before or 2 hrs after meals for absorption.


Cephalosporins ( for pcn-like action but for pcn-resistants.  Like pcn, are bactericidal by lysing cell walls. 10% allergic to pcn’s also allergic to cephalosporins. 

1st generation = destroyed by beta-lactamases; effective against gram+ (strep/staph), most gram- (E. coli, Klebsiella, proteus, salmonella, shigella)

2nd generation = not all are destroyed by beta-lactamases; same as 1st except more gram-, haemophilus infulenzae, gonorrhoeae, N. meningitides, enterobacter spp, some anaerobic organisms

3rd generation = beta-lactamase resistant; same as 1st and 2nd except also gram-: pseudomonas aeruginosa, etc. Les effective against gram+

4th generation = Resistant to beta lactamase; 4th broader range gram+ than 3rd; most 3rd and 4th treat sepsis and many gram- bacilli 

Side effects= GI, > bleeding, nephrotoxicity w/ renal failure pts; ck liver/renal labs & monitor output, ck for superinfection: stomatitis (mouth ulcers) and vaginitis (drink buttermilk, yogurt to prevent during long term use).  

Refrigerate oral suspensions. 

Don’t use Clinitest tabs for glucose testing for diabetics.

Ch. 28 Antibacterials: Macrolides, Tetracyclines, Aminoglycosides, Fluoroquinolones

Macrolides (similar to spectrum to pcn, used for pcn allergics.  Bacteriostatic. 

Azithromycin (Zithromax, Z-pac?)  is a new macrolide. G+, long t1/2 so usually for 1/d for 5 d. For respiratory infx, gonorrhea, chancroidUse Biaxin if Zpac doesn’t work.

Erythromycin ( well absorbed in GI, short t1/2, moderate protein-binding.  Excreted in mainly bile, feces, so renal insufficiency ok w/ Erythromycin. Suppresses bacterial protein syntheses.

Contraindications = severe hepatic disease, lactation

Interactions = > effect digoxin, warfarin (coumadin), theophylline, < effect pcn’s, clindamycin

Side effects: GI, tinnitis, pruritis/rash

Report any Adverse reactions: superinfections (vaginitis, stomatitis), uticaria, hearing loss; 

Life-threatening: hepatotoxicity (ck liver labs), anaphylaxis

Take before or after meals unless GI upset(then w/ meals), with glass water and NOT fruit juice.

Most important Lincosamide:
Clindomycin(Cleocin) (G+, staph(cellulitis, etc). Incompatible w/aminophylline,phenytoin(Dilantin),barbiturates, ampicillin 

Vancomycin(”great drug”.  For S. aureus-resistant infx and cardiac surgical prophylaxis in pts w/ pcn allergy.  

Adverse Reactions ototoxicity, nephrotoxicity, ck for renal problems.  Expensive
Narrow *Therapeutic range = 10-20mcg* Ck blood levels for Vancomycin & Gentomycin.
Tetracyclines ( Broad spectrum, but not staph, pseudomonas. Broad; also Rosacea, acne.  Take apart from meals for absorption unless GI distress. Store away from light and heat.  Expired can be toxic. Use sunblock, not for kids< 8 b/c staining.

Contraindications: sensitivity, pregnancy (teratogenic 1st trimester), hepatic/renal disease, caution myasthenia gravis

Interactions: < tetracycline absorption w/ antacids dairy (Ca+), iron, < effects BCP’s,

Side Effects: GI, rash/pruritis, flatulence, headache, photosensitivity, STAINS TEETH gray, lines.

Adverse Reactions: Superinfections (candidiasis), may eat yogurt to avoid but not close to administration time

Life-threatening: nephrotoxicity, blood dyscracias, hepatotoxicity; monitor output, renal/hepatic labs

Aminoglycosides act by inhibiting bacterial protein synthesis.  Not used much, but serious infections: for Vancomycin-resistant staph, pseudomonas aeruginosa, tularemia, bubonic pneumonic plague. Usually IV, not absorbed in GI/cerebrospinal fluid. 

Gentamycin (Garamycin) ( Usually 2x/d.

Contraindications: sensitivity, renal disease, pregnancy and breastfeeding

Interactions: > Coumadin, < effect taken w/ pcn, ototoxicity w/ loop diuretics

*Side effects*: anorexia, GI, rash/pruritis, numbness, bisual disturbances, tremors, tinnitis, muscle cramps/weakness, photosensitivity.

Adverse Reactions: oliguria, urticaria, palpitation, superinfection
Life Threatening: ototoxicity, nephrotoxicity (get off the Gentamycin if possible, < freq, change dose), liver damage, pulls K+ out of cells = cardiac, seizures.  Ck kidney/liver fx labs, may < K+ and Mag levels.  Ck urine output.  Ck for hearing loss.

Ck serum aminoglycoside levels for peak and trough concentrations: Gentamycin peak =10-12mcg/ml, 

trough=.5-2mcg/ml, 45-60 mins after/before admin.

Fluoroquinolones (
mechanism of action is to interfere w/ the enzyme DNA gyrase, needed to synthesize bacterial DNA.Bactericidal, gram + & -. 

Ck. Output > 750 ml/d, fluid intake > 2000ml/d.  Ck blood urea nitrogen & creatinine, urine pH <6.7, take apart from meals with glass water, with food if GI distress. Ck for superinfx.  Drink >6-8 glasses fluid/day. Avoid caffeine.
Ciprofloxacin (Cipro)( bronchial, pneumonia type, bone/joint infx, gonorrhea; long-acting 1x/day

Contraindications: renal disease, sensitivity, pregnancy/bf

Interactions: > effect w/ probenecid, > effect of theophylline (ck theophylline levels & for CNS stimulation), caffeine.  Decrease absorption w/ antacids, iron.
Side Effects: GI, headache, dizziness, photosensitivity.

Adverse: uticaria, oral canididiasis

Levofloxacin (Levaquin)( well tolerated, 2x/d usually, respiratory infx, prophylactic too.

Chlorophynicol – see notes

Ch.29 Antibacterials:: Sulfonamides

Sulfonamides
Oldest antibacterials used. Used a lot for G+, UTI (=E. coli), eye, respiratory, newborn prophylaxis.  Bacteriostatic; they inhibit synthesis of folic acid which is needed for bacterial growth (biosynthesis of RNA & DNA).  May be used as alternative for pcn-allergics.  Not effective against viruses and fungi. Absorbed by GI, metabolized by liver, excreted by kidneys. 

Short-acting = rapid absorption & excretion rate

Intermediate-acting = moderat to slow absorption & slow excretion rate (Bactrim)

Take them w/ glass water, > fluid intake to prevent crytalluria and kidney stones.  Output > 1200ml/d to decrease crytalluria risk. Fluid intake > 2000ml/d

Ck for superinfection: stomatitis, furry black tongue, genital discharge/itching

Pregnancy avoid last trimester.

Take apart from meals.

Report bruising/bleeding for induced blood disorders.

Use sunblock.

Co-trimoxazole (Bactrim, Septra)( Abbreviate SMC TMP, for UTI with pyridium for pain.

More prophylactic than chronic.

Contraindications: renal or hepatic disease (output > 600ml/d, sensitivity (severe = macule/papule/vescicular eruptions, dermatitis)

Interactions: > anticoagulant effect warfarin(Coumadin), > hypoglycemic effect w/ oral hypoglycemics; may increase BUM, creatinine so get baseline labs

Side effects: GI, rash, stomatitis, depression, headache, vertigo, photosensitivity

Adverse, Life-threatening: Leukopenia, thrombocytopenia, anemias, agranulocytosis – blood problems with hi doses over continuous period (early signs=sore throat, purpura, < WBC & platelet counts; compare CBC w/ baseline.

Amoxicillin (Amoxil) (well absorbed from GI tract, 25% protein bound, short t1/2, 70% excreted in urine, bactericidal by causing cell lysis, amoxicillan+clavulanic acid(a beta lactimase enzyme inhibitor)=Augmentin, which strengthens the effect.  They have similar dynamics, side effects, and adverse reactions.  Amoxil and ampicillin may < BCP effects.  Effect > w/ aspirin & probenecid; < effect w/ tetracycline, erythromycin.


Side effects: GI, rash, edema, stomatitis (mouth ulcers); 


Adverse Reactions: superinfections (vaginitis); life threatening:blood dyscrasias, hemolytic anemia, bone marrow depression, respiratory distress





Coxacillin for staph aureus; penicillinase-resistant, not effective against gram-, “anti staph” pcn’s


Side effects: GI, rash, lethargy, twitching, depression, > bleeding time; Adverse Reaction = agranulocytosis (An acute disease marked by a deficit or absolute lack of granulocytic white blood cells (neutrophils, basophils, and eosinophils).








