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I. Lactam Ring

A. Should know what the beta lactam ring is, but won’t need to draw it for the exam

B. What beta lactam ring does

C. What the side ring does

II. Beta lactamases

A. Resistance against beta lactams

B. Staph produce

C. Not all micro’s produce, for ex hemolytic strep

D. Penicillins are bactericidal because break cell wall and cause leakage of bacterial cell wall until it dies

III. Pharmacokinetics

A. Most renally eliminated, except nafcillin which is hepatically eliminated and useful in patients with renal disease

B. Don’t cross BBB, except if someone has severe meningeal infection, can use these at the beginning, but then once inflammation clears, these will not cross the BBB anymore

IV. Indications

A. Easier describe spectrum of actin then describe use

B. With penicillins, its difficult, because they are categorized in terms of their use, such as the anti-staph penicillins or the penicillinase resistant penicillins

V. First class:  Natural Pencillins

A. Pen G

1. First discovered

2. Parenterally

B. Pen V

1. Oral

C. Syphilis, gon, clostridia, b anthrax

VI. Penicillinase resistant (anti-staph drugs)

A. Methicillin, nafcillin, oxacillin, cloxacillin, dicloxacillin

B. Mnemonic:  MNOx, but not amox

C. Used for Staph

VII. MRSA:  methicillin resistant staph aureus

A. Problem because its already resistant to original penicillins, then also resistant to the penicillinase resistant penicillins, overcoming antibacterials that were made specifically against staph, and its resistant to just about every other drug that is mentioned that would normally go after a gram positive staph aureus

B. Now about 20% of hospitals with staph are MRSA, so you go to vancomycin, and if resistant to vancomycin, then you go to quinvincristine, brand new drug brought out 2 years ago just to treat this

VIII. Amino-penicillins

A. All have –am- in their name

B. Work against more gram negatives than others, so used against urinary tract infections and diarrheas

C. Amoxicillin, ampicillin, bacampicillin

IX. Extended spectrum:  azlocillin, mezlocillin, carbenicillin, piperacillin, ticarcillin (anti Pseudomonas)

A. Lots of drugs didn’t work for Pseudomonas

B. Aminoglycosides (AG) did work but had to be given IV and were toxic, so needed to discover new drugs for Pseudomonas

X. Orally given drugs

A. Pen V

B. Oxacillin in name

C. Am in name

D. Rest are given IV

XI. Primary uses of penicillins

A. Pen G:  DOC for syphilis

B. Hemolytic strep infections:  strep neumonia now has 20% resistance

C. Staph resistant now

D. Add clavulinic acid and can go after staph because penicillinase-resistant form

E. DOC for gon, but lots of resistance appearing, though still officially DOC

F. HI:  aminopenicillins:  ampicillin DOC

G. Urinary tract infections:  aminopenicillins

H. Prophylaxis:  rheumatic fever

XII. Toxicities and precautions

A. Sometimes get superinfectiosn, because so effective broad spectrum orally

B. Allergies:  if go into shock treatment is epi

C. Jarish Herxheimer reaction occurs an inflammatory reaction in syphilitic tissues (skin, mucous membrane, nervous system, or viscera) induced in certain cases by specific treatment with Salvarsan, mercury, or antibiotics; believed to be due to a rapid release of treponemal antigen with an associated allergic reaction in the patient

D. Usually give another drug rather than going through penicillin drug testing for allergy

E. Cross allergenicity

XIII. Cephalosporins

A. Mneumonics:  ceph- or cef-

B. Same beta lactam ring, has same allergenicity, same problems whether orally absorbed broken down in stomach acid or not

C. 4 generations

D. 20-30 drugs each with own personality

E. What generation divided into, isn’t always fixed thing, different books put things into different generations

F. Know between 6-10 drugs in italicized (national learning objectives) and bold

G. Penicillin been around forever, cephalosporin sounds fancier, sexier, virtually do all same things as penicillin

H. Katzung says choose pen, don’t worry about choosing a ceph, do same job, cheaper, but the ceph also works, so its kind of a gray area

I. Don’t memorize table in notes, just try to get that there are trends in the table, but nothing firm going between the generations

XIV. Generations ceph

A. First

1. Cephadroxil, cephadrine, cephalexin

2. UTI, minor staph lesions, minor 

B. Second

1. Used for respiratory tract infections, sinusitis and OM because handle strep, HI, moraxella (important)

C. Third

1. Couple anti-pseudomonal (raz and taz) but not HI

2. Rest work against HI but not pseudomonal

3. Cross BBB:  ax and taz (tazmanian devil)

D. Fourth

1. Cefipime

2. Just started coming out with drugs that they are calling fourth generation

3. expensive, IV

XV. Summary ceph uses

A. Oral for respiratory tract infections

B. UTI almost all of these drugs anyhow good

C. Minor staph

D. Pseud, cross bbb for meningitis, intraabdominal sepsis you try a lot of everything anyhow

XVI. Toxicities and precautions

A. Worry about allergies, anaphylaxis, relatively non-toxic if you don’t have allergies, you can get superinfections

B. There may be cross resistance between the two

C. Side effects you don’t run into with penicillins

D. Disulfiram like reaction, antabuse, so this also causes build up of acetylaldehyde, so can’t take cefoperazone and some others

E. Coaguluation disorders with cefoperazone

F. Nephrooxicity potential, occurs more with AG’s, gentamycin

XVII. We’ll go through the rest of the ones that work on cell wall

XVIII. Imipenem

A. A carbapenem (but don’t ask on test if this is carbapenem)

B. These are beta lactam drugs, just have different sort of six sided ring

C. Broad spectrum, has to be given IV unfortunately, hits organisms both gram positive and negative

D. Given with silastatin, when first came out with imipenem, showed high degree of toxicity with the kidney, due to enzyme breaking down to toxic metabolite in the kidney, inactivating it at the same time, they found that they could give a drug that could reverse that toxicity, that essentially inhibits dehydropeptidase enzyme

E. Used to not be able to use it for UTI, because was broken down during secretion process in the kidney, but now its not and gets into kidney with significant concentrations for treating UTI’s

XIX. Meropenem

A. $250/day to treat, very expensive

XX. Aztreonam

A. Monolactam

B. Narrow spectrum

C. Some beta lactams have adjoining rings missing, monolactams

D. Effective against pseudomonas, came out when everyone wanted to come out with an anti-pseudomonas drug

E. Almost no allerginicity or cross-allergenic reactions

XXI. Summary slide of adjunct agents (good test questions)

A. Things that come up in sets of 5, makes good to choose among, so if present about 5 different things, then, ah ha, already written multiple choice question in their head

B. Probenicid

C. Cilastatin

D. Clavulinic acid or sulbactam inhibit bacterial beta lactamases, can cause reverse in bacterial resistance from going on, given with amoxicillin, giving it ability to go after some staph organisms can’t usually go after (normally amox is not an anti-staph drug)

XXII. VANCOMYCIN

A. Inhibits enzyme more indirectly, attached to growing cell wall and inhibits addition of further peptidoglycans, as opposed to beta lactams inhibit synthesis of peptidoglycan chain inhibiting enzyme directly

B. For gram positives

C. Bactericidal

D. MRSA, clostridium dificile

E. Not used a lot, reserved for special occasions, because it has some dangerous side effects

F. Don’t get cross-reactivity, but can get allergic reactions

G. Redman syndrome:  see person with face turns very flushed, so it shows up often enough that peple can’t give it at a rapid rate infusion

H. Ototoxicity:  often irreversible

I. Nephrotoxicity:  interesting that ototox and nephrotox go hand in hand

J. Teicoplanin not on list drugs to know, don’t worry about it

XXIII. POLYMYXINS

A. Disrupts cell membrane permeability by binding to cell membrane lipids

B. Tends to work against gram negatives

C. Tends to be pretty toxic, doesn’t get used systemically often

D. Nephro and neurotoxicity (seizures)

E. Hydrophilic, added to lots of ointments

F. You’ll find ointments that are antibacterials that have several different drugs in them, have few things in common, they tend to be toxic, hydrophilic, they don’t get absorbed, and the fact that you can use them on the skin, is that they don’t get absorbed, too toxic for systemic use, they get used for ointments a lot

XXIV. BACITRACIN

A. Other one, kind of goes hand in hand with polymyxins

B. Essentially, you have peptide sugar combo transferred to cell wall, and this MOA interferes with transfer

C. Good against gram positives, if you remember that polymixins work against gram negatives, can think of them being added together to same ointment for broad spectrum coverage

