Antibiotic Guide

	Agent
	Spectrum
	Mechanism
	Cidal/Static
	Adverse Effects
	Comments

	Sulfamethoxazole/ Trimethoprim (Folate antagonists)
	Gram (-)ve organisms
Pneumocystis carinii

CA-MRSA 
	Sulfamethoxazole – intefers with bacterial folic aicd synthesis and growth via inhibition of dihydrofolic acid formation from para-aminobenzoic acid
Trimethoprim – inhibits dihydrofolic acid reduction to tetrahydrofolate resulting in sequential inhibition of enzymes of the folic acid pathway
	Cidal
	Stevens-Johnson syndrome

Rash

Fever

Leukopenia

Elevated Serum Transaminases

Thrombocytopenia

Photosensitivity 
	Weight based dosing is based on the trimethoprim component
Avoid in 3rd trimester of pregnancy

	Penicillins (Cell wall synthesis inhibitors)
	Gram (+)organisms (except S. aureus),      N. meningitides     anaerobes

Enterococcus faecalis
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis 
	Cidal
	Acute interstitial nephritis 
Diarrhea 

Seizures – intrathecal admin. 

Renal insufficiency – due to salt


	

	Ampicillin ( Cell wall synthesis inhibitors)
	Gram (+)organisms (except S. aureus)       N. meningitides     anaerobes

Enterococcus faecalis
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis 
	Cidal
	Acute interstitial nephritis 

Diarrhea 

Seizures 


	

	Piperacillin (penicillinase-resistant penicillin)
	Gram (+)organisms (except S. aureus)      Gram (-) & anaerobes  P. aeruginosa
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	Acute interstitial nephritis 

Diarrhea 

Seizures 


	

	Nafcillin (Penicillinase resistant penicillin)
	Gram (+) organisms MSSA and S. epidermidis

No activity against MRSA
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	Hypersensitivity reactions 
	Hepatically cleared
Do not need to adjust for renal insufficiency

	Ampicillin/ Sulbactam
	Gram (+), gram (-), and anaerobes. (S.aureus, M.catarrhalis, H.influenzae, E.coli, Klebsiella sp., Acinetobacter)
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis. Addition of a B-lactamase inhibitor prevents degredation of ampicillin, thus extending spectrum of activity


	Cidal
	Hypersensitivity reactions
Interstitial nephritis
	Caution in impaired renal function

	Piperacillin/ Tazobactam
	Gram (+) (except S. aureus), gram (-) and anaerobes

P. aeruginosa
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis. Addition of a B-lactamase inhibitor prevents degredation of ampicillin, thus extending spectrum of activity
	Cidal
	Hypersensitivity reactions
Seizures

Interstitial nephritis
	Caution in impaired renal function

	1st generation cephalosporin (Cefazolin, Cephalexin, Cefadroxil)
	Gram (+) including MSSA (no coverage for MRSA & enterococcus), Gram (-) against Proteus sp., E.coli, and Klebsiella sp.
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	
	Cross sensitivity with  PCN allergy >2%



	2nd generation cephalosporin (Cefoxitin, Cefuroxime, Cefotetan)
	Gram (+) including MSSA (no coverage against MRSA and enterococcus), Gram (-) against H.influenzae, N. meningitides, Proteus sp., E.coli, Klebsiella sp., and anerobes
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	Bleeding (due to anti-vitamin K effects) – cefotetan
	Cross sensitivity with  PCN allergy < 1st gen. cephalosporin

	3rd generation (Ceftriaxone, Cefotaxime, Ceftazidime, Cefdinir)
	Gram (+) (good activity against Strep. Sp, MSSA), Excellent Gram (-) coverage against  H.influenzae, E.coli, Klebsiella sp.
Pseudomonas aeruginosa only covered by Ceftazidime
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	Crystallization with Calcium

Bleeding (due to anti-vitamin K effects) – cefoperazone
	Cefotaxime used in neonates instead of ceftriaxone,  

Ceftriaxone can cause hyperbilirubinbinemia in neonates 

Cross sensitivity with  PCN allergy < 2st gen. cephalosporin

	4th generation   (Cefepime)
	Gram (+) including MSSA (no activity against MRSA and enterococcus), Gram (-) organisms including P. aeruginosa
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis
	Cidal
	
	Cross sensitivity with  PCN allergy ~ none

	Imipenem/cilastatin
Meropenem

(carbapenems)

ID consult req.
	Gram (+) cocci including MSSA, gram (-) bacilli including Pseudomonas aeruginosa, and anaerobes

Covers against MDR gram (-) strains

SPACE organisms, ESBL, Acinetobacter


	Inhibits bacterial cell wall synthesis by binding to specific penicillin-binding proteins
	Cidal
	Nausea, vomiting, diarrhea
Eosinophilia, neutropenia are less common

Seizures (imipenem > meropenem)


	Using imipenema with cilastatin protects nephrotoxicity
May have cross sensitivity with penicillins

	Ertapenem (carbapenems)

ID consult req.
	Gram (+) cocci including MSSA, gram (-) bacilli, and anaerobes

Covers against MDR gram (-) strains

No coverage against P. aeruginosa
	Inhibits bacterial cell wall synthesis by binding to specific penicillin-binding proteins
	Cidal
	Nausea, vomiting, diarrhea

Eosinophilia, neutropenia are less common

Seizures 
	Poor activity against acinetobacter, 

No activity against S. epi, MRSA, B. cepacia, S. maltophilia, and E. faecium

	Ciprofloxacin

(Fluoroquinolone)
	Aerobic gram (-) bacilli including P. aeruginosa (60 – 70 %), Enterobacteraceae
Poor activity against Strep. pneumoniae
	Interfere with bacterial topoisomerases
	
	Tendon rupture, tendinitis, photosensitivity


	Drug interactions with calcium or divalent cations

Do not use in pregnancy, nursing, and children < 18

	Levofloxacin

Moxifloxacin
(Fluoroquinolone)
	Gram (+) organisms (Strep. Pneumoniae), aerobic gram (-) bacilli

Pseudomonas

Enterococcus
	Interfere with bacterial topoisomerases
	
	Tendon rupture, tendinitis, photosensitivity


	Drug interactions with calcium or divalent cations
Do not use in pregnancy, nursing, and children < 18

	Azithromycin

Clarithromycin

Erythromycin

(macrolide)
	DOC in Chlamydia, mycoplasma, ureplasma, legionella

Clarithromycin not effectve against H. influenzae but better activity against other agents. 

Azithromycin more selective against H. influenzae and M. catarrhalis, and less activity against strep and staph.  
	Binds irreversibly to a site on the 50S subunit on bacterial ribosome, inhibiting translocation steps of protein synthesis.  
	Static
	Epigastric discomfort

Cholestatic jaundice

Ototoxicity – at high doses


	Contraindicated in hepatic dysfunction



	Clindamycin (lincosamides)
	Gram (+)  + MRSA, Streptococcus sp. (no coverage against enterococcous)

Anaerobic (B. fragilis)
	Inhibits bacterial protein synthesis by reversible binding to 50S ribosomal subunits
	Static/ Cidal
	Pseudomembraneous colitis associated diarrhea with long term use
Skin rash
	D-Test

C. difficile always resistant to clindamycin

Don’t need to adjust for renal insufficiency

	Metronidazole (Nitroimidazoles)
	Anaerobes including Clotridium difficile and Bacteroides fragilis.

Also covers against Trichomoniasis
	Interacts w/ DNA to cause loss of helical DNA structure and strand breakage resulting in inhibition of protein synthesis and cell death
	Cidal
	Disulfiram-like reaction when combined with alcohol

metallic taste
dark-reddish-brown urine (fluid color changes)
	Avoid in 1st trimester of pregnancy

	Tetracycline

Minocycine

Doxcycline
	Rickettsia rickettsii

Corynebacterium acnes

H. influenza

Vibrio cholerae

Borrelia burgdorferi

Treponema pallidum 

Mycoplasma pneumoniae

Chlamydia 
	Enter into susceptible organisms mediated by transport proteins unique to the bacterial inner cytoplasmic membrane and inhibiting bacterial protein synthesis. 
	Static
	Gastric discomfort – take with food

Deposition in bone during calcification 

Fetal hepatotoxicity

Phototoxicity/photosensitivity 
Pseudotumor cerebri


	Superinfection – overgrowth of candida or resistant staphylococci

Avoid in renal impairment except doxycycline

Avoid in children

	Tigecycline

(similar to tetracycline)
ID consult req.
	Gram (+) including VRE, MRSA,  Gram (-) organisms including, MDR ESBL producing gram (-) organisms, anaerobes, and atypical organisms

Pseudomonas, MRSA, and enterococcus only if susceptible
	Interferes with the bacterial 30S ribosomal subunit 
	Static
	Photosensitivity
	Do not use for urinary tract infection

	Aminoglycosides (Gentamicin, Tobramycin, Amikacin)
	Aerobic gram (-) bacilli (esp. E.coli, Klebsiella sp., Shigella, Serratia, Enterobacter)

Pseudomonas aeruginosa is covered by Tobramycin

Can cover for Enterococcus when AMG given in synergy with ampicillin
	Interferes with bacterial protein synthesis by inhibiting 30S and 50S ribosomal subunits
	Cidal
	Nephrotoxicity (w/ prolonged therapy), 
Ototoxicity

	In empiric setting, double coverage usually needed against pseudomonas. (few days of AMG not toxic)

	Daptomycin

ID consult req.
	All resistant gram (+) organisms including MRSA, VRE
	Binds to bacterial cell membrane and causes rapid depolarization and efflux of potassium ions, thus inhibiting DNA, RNA and protein synthesis


	Cidal
	Increased Creatine Phosphokinase (CPK)
	Do not use for pneumonia

	Linezolid

(Oxazolidinone)

ID consult req.
	All resistant gram (+) organisms including MRSA, VRE. 

Good activity against Nocardia sp.
	Binds to 50S ribosomal subunit, thus inhibiting the formation of the 70S initiation complex blocking protein synthesis


	Static/ cidal
	Reversible myelosuppression, thrombocytopenia (duration dependent)
Pseudomenbraneous colitis 
	

	Vancomycin (glycopeptides)
	Gram (+) organisms including MRSA
	Inhibit bacterial cell wall synthesis by preventing the final transpeptidation step needed for peptidoglycan synthesis


	
	Ototoxicity 

Fever

Chill

Phlebitis

Red man syndrome (if administered too quickly)
	

	Rifampin
	Mycobacterium tuberculosis

Also used in combination with penicillins and vancomycin in prosthetic valve endocarditis
	Inhibits bacterial DNA-dependent RNA polymerase
	Cidal
	Hepatotoxicity

fluid color changes


	Drug interactions
Never used alone as resistance develops quickly
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