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Sulfonamides

	Absorption
	Duration
	Drug
	Mechanism
	Use
	A/E
	Other

	Rapidly Absorbed
	Short Acting


	Sulfisoxazole 
	Inhibit Dihydrofolate Reductase

Bacteriostatic
	Nocardia

Pneumonia

Brain Abscesses
	Crystalluria

Hypersensitivity

Hemopoietic

Kernicterus

Drug Potentiation
	w/ Phenazopyridine

    UTI/Cystitis

	
	
	Sulfadiazine
	
	
	
	w/ Folic Acid +   

     Primethamine

    ( Toxoplasma

	
	Intermediate Acting


	Sulfamethoxazole (SMX)
	
	With TMP

  PCPs, RTIs

  UTI (w/ Phenazopyridine)
	
	

	
	Long Acting


	Sulfadoxine
	
	With Primethamine

  Malaria
	
	

	Poorly Absorbed
	
	Sulfasalazine
	Converted to 5-ASA in GI Tract
	Ulcerative Colitis

Crohn’s Disease


	
	Associated with reversible infertility

	
	
	Pentasa
	
	Crohn’s Disease
	
	

	
	
	Asacol
	
	Ulcerative Coltis
	
	

	
	
	Olsalazine
	
	Ulcerative Colitis
	
	Coupled 5-ASA

	
	
	Rowasa
	
	Proctosigmoiditis

  -Rectal Enema
	
	

	Combination
	
	SMX-TMP
	
	RTI

· OM, Sinusitis, etc

· S. pneumo, H. influenza

GI

· E. Coli, Salmonella

· Shigella

UTI

· Urethrtis, Prostatitis

AIDS
	Megaloblastic Anemia

Leukopenia

Thrombocytopenia

Bone Marrow ↓

Transient Jaundice

Rashes

Dermatitis

Fever
	NO Anerobic Coverage


	Special Uses

	Drug
	Use
	A/E

	Sulfacetamide
	Ophthalmic Infections (Trachoma)
	

	Mafenide
	Burns
	Allergy, Pain

Acts as CA Inhibitor ( Acidosis

	Silver Sulfadiazine
	Prevent Infection in burns

Chronic Ulcers
	


Urinary Tract Infections

	Class
	Mechanism
	 UTIs
	Prostatitis
	STDs
	PID
	Traveler’s Diarrhea
	A/E

	Quinolones
	Inhibit DNA Gyrase
	Norfloxacin

Ciproflaxacin

Oflaxacin
	Norfloxacin

Ciproflaxacin

Oflaxacin
	Ciprofloxacin

Oflaxacin
	Oflaxacin + 

   Clindamycin or

   Flagyl
	Quinolones can help
	Photosensitivity

Seizures

Arthralgia (Kids)

	Methenamine Mandelate
	Liberates Formaldehyde

Used as Antiseptic
	Main Use
	
	
	
	
	Forms insoluble complexes with sulfonamides

-mutual antagonism

( hepatic failure

	Nitrofurantoin
	Forms reactive intermediates to damage DNA
	Main Use
	
	
	
	
	Acute Pulmonary Reaction

If G6PD ( hemolysis

	SMX-TMP
	See Sulfa
	Main Use
	
	
	
	
	See Sulfa

	Phenazopyridine
	No antibacterial

Analgesic Effect

Relieves

  Urgency,  Dysuria

  Frequency

Used with Urinary Antiseptics
	Main Use
	
	
	
	
	O/D ( Methemoglobinemia

Red-orange urine


Tetracycline

	Drug type
	Drug
	Mechanism
	Clinical Use
	Side Effects

	PROTEIN SYNTHESIS INHIBITORS
	Tetracycline

(Bacteriostatic)
	-Broad spectrum

-30s ribosomal subunit
-Prevents access of aminoacyl tRNA to acceptor (A) site → peptide FAILS to grow

-Impaired abs w/ food

-Chelation w/ cations
-DON’T GIVE W/ PENICILLIN (antagonist)

-All concentrate in RES, liver, 

Spleen, bone, teeth etc.

Gram + resistant, gonococci/meningococci respond
	-BCUM-RATC

Borellia (Lyme dz)

Chlamydia (LGV, pneumonia)

Ureaplasma

Mycoplasma

Rickettsiae (RMSF, Q Fever, typhus)

Acne

Tularemia

Cholera

Also: ameba, traveler’s diarrhea, UTI, Plasmodium falciparum,

syphilis
	1. GI irritation; PCM

2. superinfex:oral & vaginal candidiasis

3. Kidney toxicity – NDI
4. Fanconi-like syndrome

5. local irritation – thrombophlebitis
6. Liver toxicity – cholestatic jaundice and pancreatitis, particularly in pregnancy
7. Teeth staining.  CI in kids <8
8. Vestibular toxicity - minocycline

9. Hypersensitivity

10. ↑ICP (reversible)
11. Photosensitivity – demeclocycline most severe
12. leucocytosis, atypical granulocytes

	
	Chlortetracycline

Oxytetracycline
	Group I

-Renal & biliary excretion
	
	-Chloro more hepatotoxic

	
	Demeclocycline
	Group II
	SIADH (causes Nephro. Diabetes insipidus)
	Photosensitivity (most severe)

Diabetes insipidus

	
	Minocycline
	-Group III

-Enters CSF w/o inflamed meninges

-No food interruption
	Nocardia (+ sulfonamide)
	Vestibular toxicity

	
	Doxycycline
	-Group III

-Biliary excretion

Good for renal problems

-No food interruption
	traveler’s diarrhea (E. Coli)
	


Penicillins

	CELL WALL INHIBITORS

PENICILLINS
	Penicillin
	-Inhibits cell wall synthesis (bacteriocidal)

-Binds PBP (penicillin binding protein) to inhibit transpeptidase
-Activates autlytic enzymes

-β-lactams synergistic w/ aminoglycosides
	-Strep

- Staph. A

-Neisseria

-Gram + bacilli (corynebacterium diphtheria, Clostridium perfringens, b. anthracis, Listeria)

-Spirochetes (especially sensitive)

RESISTANT: TB, Chlamydia, Rickettsiae
	Hypersensitivity – Anaphylaxis

SJS, Hemolytic anemia

Herxheimer rxn (syphilis)

Superinfection

Interstitial nephritis (methicillin) not used now

CNS toxicity – convulsions
Electrolyte imbalance (salts) → Cation toxicity in renal & CVS dz

Infect. Mono – rash (ampicillin)

	
	Penicillin G

(Benzyl penicillin)

Acid Labile
	-IV or IM

-Orally ineffective

-SHORT DURATION

-Poor CNS effects (unless meningitis)
	Serious life threatening disease
	

	
	Penicillin V
	Orally – acid stable
	Prophylaxis/mild infections
	

	
	Procaine penicillin G
	Slo abs.  Lasts 12-24 hr.s
	Gonococcal infections
	

	
	Benzathine penicillin G
	Abs. Very slow lasts 2 wk.s

Usually suppository form
	
	

	
	Amoxicillin

Ampicillin
	-Broad spectrum

-Commonly given w/ Beta lactamase inhibitors (sulbactam & clavulinic acid)
	DOC gram + (ampicillin)

Gram -
	Pt. w/ mono will develop rash

	
	Cloxacillin

Oxacillin

Nafcillin

Dicloxacillin

Methicillin
CONDoM
	Penicillinase –resistant
	Nafcillin – biliary excretion
	Methicillin – interstitial nephritis

	
	Piperacillin

Mezlocillin

Carbenicillin

Azlocillin

Tibarcillin
PMCAT
	Tx of pseudomonas infxn
	Pseudomonas
	Carbenicillin & Ticarcillin causes platelet dysfxn

	
	Imipenem
	Partially inactivated by renal dehydropeptidase (need to be given along w/ cilastatin)
	
	Seizures

Side effects like penicillins

	
	Meropenem
	Does NOT need cilastatin
	
	Less likely for seizures

	
	Aztronam
	Monocyclic β-lactam
	Limited to gonococci, pseudomonas, H. influenza
	

	
	Bacitracin
	Interfere w/ isoprenyl phosphate normally used in cell wall synthesis
	Restricted to topical use

Furunculosis, impetigo, pyoderma, carbuncle, supf and deep abscess, corneal ulcers; staph, strep, H. flu, Shigella, salmonella, pseudomonas, proteus
	Systemic use = kidney toxicity


Penicillins II:  β-lactamase inhibitors

	β-lactamase inhibitors
	Sulbactam + Ampicillin 

Clavulanic Acid + Amoxicillin (Augmentin)

Clavulanic Acid + Ticarcillin (Timentin)

Tazobactam + Piperacillin (Zosyn)
	
	


Cephalosporins

	CEPHALOSPORIN

(Bacteriocidal)
	Cephalosporins
	Similar to penicillin

Less susceptible to β-lactamase

-4 generations
	1st generation

-Gram +

-Gram – (community acquired)

-UTI

-Proteus

-E. Coli

-Klebsiella

2nd Generation

-<Gram +

->Gram –

-#’S 4-6 of 1st generation

-h. flu

-Enterobacteriaceae

-Neisseria

-Serratia
	Pain @ injection site

Thrombophlebitis

Produces false + glycosuric test

Anti-vit. K effect

-Moxalactam, cefamandole & cefoperazone cause Hypoprothrombinemia
disulfiram –like rxns

	1st generation
	PARENTERAL

Cefazolin

Cephalothin

Cephapirin

Cephradine

ORAL

Cephalexin

Cefadroxil

Cephadrine
	-Not liphophilic

-Don’t cross into CSF
	HEN-PEcK

H. Flu

Enterobacteriaceae

Neisseria

Proteus

E. Coli

Klebsiella
	

	2nd generation
	PARENTERAL

Cefamandole

Cefotetan

Cefonicid

Cefuroxime sodium

Cefoxitin

Ceforanide

ORAL

Cefaclor

Cefuroxime
	Enter CSF

-Cefuroxime

Cefaclor

Biliary excretion

-Cefaamandole naftate

Tx B. Fragilis

-Cefotetan disodium

-Cefoxatin sodium
	HEN-PEcK (S)

-Serratia
	

	3rd generation
	PARENTERAL

Cefoperazone

Ceftriaxone

Ceftazidime

Cefotaxime

Ceftizoxime

Moxalactam

ORAL

Cefiximne
	Less active vs. G+ than 1st gen.

Very active vs. Enterobacteriaceae
	CNS – cefotAXime, ceftriAXone

--Think of an AX to the head.

Very active vs. Enterobacteriaceae
	All penetrate CNS EXCEPT cefoperazone

	4th generation
	Cefepime
	-Extended spetrum

-Increased stability to beta-lactamases
	Gram – resistant bacillit to 3rd generation cephalo’s
	


Cephalosporins II:  Special Things

	SPECIAL CEPHALO’S
	Cefamandole – 2gen

Cefoperazone – 3 ge

Ceftriaxone- 3 gen
	Eliminated vial biliary

For pt.s w/ renal problems
	
	

	
	Cefamandole – 2gen

Cefoperazone 3 gen

Moxalactam – 3 gen
	Cause disulfiram-like rxn w/ alcohol
	
	Hypoprothrombinemia disulfiram-like rxn

	
	Ceftazidime – 3gen
	Pseudomonas

-Taz haz pseudomonas so tx it
	
	

	
	Cefotetan – 2gen

Cefoxitin – 2 gen

Ceftizoxime – 3gen

Moxalactam – 3gen
	All tx B. fragilis
	b. Fragilis
	

	OTHERS
	Cycloserine
	-Inhibits conversion of L-->D-alanine
	2nd line tx for TB & mycobacteria infxn

Nocardia infection if sulfonamides fail (CNS)
	CNS – psychosis
Delirium

Confusion

H/a

Convulsions & Tremor


Macrolides

	MACROLIDES
	Erythromycin
	Binds 50s

-Inhibits translocation from A to P site.

-No CNS

-Excreted in bile

-Alternate in penicillin resistance
	-DOC in atypical pneumonia
-Legionella, mycoplasma, chlamydia

-Campylobacter jejuni

-Strept/mastoiditis diphtheria, syphilis, tetanus, gonorrhea
	-GI irritation: N/V/D (stim of motilin receptors)

-Hypersensitivity – eosinophilia, cholestatic jaundice (esp. w/ estolate salt of erythromycin)

-Inhibit cyt P450 enzymes

	
	Clarithromycin

Azithromycin
	FEWER side effects & increased activity
	Clarithromycin

-Toxoplasmosis encephalitis, cryptosporidium diarrhea, peptic ulcer from H. Pylori
	

	
	Clindamycin

Lincomycin
	Same

Does NOT cross BBB

Biliary excretion
	Gram + cocci

Anaerobes (B. fragilis)

Toxoplasma

Resistant flaciparum, vivax

1. DOC for mixed aerobic & anaerobic intra-abdo, lung abscess, PID.

2. staph. Osteomyelitis, alt. to penicillin

3. Staph A & epidermidis

4. malaria, PCP, toxo

5. acne vulgaris
	GI irritation

PMC

Hepatic dysfxn

Skin eruptions, SJS (rare)

neutropenia

Inhibit NM transmission & potential NM blockers

	
	Streptogramin A & Dalfopristin (Synecid)
	IV, inhibit protein synthesis

Binds 23S of 50S subunit
	MRSA, VRSA, VREF
	Phlebitis, pain, arthralgia, myalgia

	
	Linezolid (Zyvox)
	inhibit protein synthesis

Binds 50S subunit
	MRSA, VRSA, VREF
	Weak MAOI

Patients receiving adrenergic, serotonergic, & tyramine may experience enhanced effects

	
	Vancomycin
	-Inhibits cell wall synthesis

Interfere w/ D-ala-D-ala cell wall precursor subunits.


	SERIOUS staph infections (MRSA)

-Oral tx of PMC, pneumonias, empyema, Endocarditis, osteomyelitis, soft tissue abscess, PenR pneumococcal infex
	Must be given slowly

FONT

Flushing

Ototoxic

Nephrotoxic, neutropenia

Thrombophlebitis

	PROTEIN SYNTHESIS INHIBITOR
	Chloramphenicol

(bacterioSTATIC)
	-Binds 50s

-Inhibits peptide bond formation

-Inhibit peptidyl transferase
	-Broad spectrum

DOC for typhoid

· anaerobic infex of CNS, PID

· rickettsiae
· H. flu, pneumococcus, N. meningitides
· Brucellosis
· Topical agent for eye infex 
	Aplastic anemia – Leukemia later in life

Gray baby syndrome – hypothermia, abdo. Distension, letharfy

Superinfection

Hypersensitivity - angioedema

GI – N/V, C. difficile overgrowth

Jarisch-Herxheimer rxn


Aminoglycosides

	Drug type
	Drug
	Mechanism
	Clinical Use
	Side Effects

	AMINO-GYLCOSIDES

BacterioCIDAL
	Common properties

1. all are sulfate salts

2. ionize in solution (poor abs. in GI, don’t cross BBB)

3. Excreted 

unchanged in urine through glomerular filtration

4. most active in alkaline urine

5. BacterioCIDAL

6. Narrow TI

7. high concent. in endolymph, perilymph, renal cortex
	- transported by O2 dependent & Energy dependent mechanism

- bind 30S subunit, interfere w/ initiation of protein synthesis, misread of codons

- have post antibiotic effect

NO EFFECT against ANAEROBES

Blocked by hyperOsm, ↓pH, ANAEROBiosis
	SERIOUS AEROBIC G – infex

· used in combo w/ β-lactams

synergistic w/ extended spectrum penicillin (ticarcillin) or ceftazidime or vanco.

Gentamicin, amikacin, tobramycin, 

Effective vs G- enterobacteriaceae

E. coli, proteus, Klebsiella, Serratia, Pseudomonas, Enterobacter


	Ototoxicity – progressive accum. in endolymph & perilymph interfering w/ ionic balance → impair electrical activity & nerve conduction.

Loop diuretics potentiate toxic effect.

Toxic effect also seen in renal dysfxn.

Vestibular Toxicity – Streptomycin, gentamicin, tobramycin

Cochlear toxicity – amikacin, kanamycin, neomycin, tobramycin

Kidney toxicity – enhanced by combo. w/ vanco, amphoB, cisplatin, furosemide, cephalosporin, cyclosporine

Neuromuscular blockade – NM blockers or myasthenia gravis can ppt. muscle paralysis.  Can be reversed by Ca gluconate or Neostigmine

Hypersensitivity – contact dermatitis w/ neo, pruritic manifestations

Optic Nerve dysfxn – long term use of Streptomycin

	
	Neomycin


	Used locally/topically
	Irrigate bladder for indwelling catheters

Sterilize GI B4 bowel surgery

hepatic encephalopathy (kanamycin now used also)
	High systemic toxicity

Contact dermatitis

Cochlear toxicity

	
	Polymyxin B & E
	Peptides containing FAs.

· interact w/ phospholipids, penetrate & disrupt bacterial cell membrane.

· ↑ permeability
	Ophthalmic & topical use: infex of ear, skin, mucous membranes
	Kidney toxicity
Systemic use: nephrotoxic, ATN, hematuria, proteinuria, N retention

Neuro: parathesias, ataxia, dizziness

	
	Streptomycin
	NOT effective vs. G – rods
	Advanced TBl, miliary TB, tularemia, plague
	Optic nerve dysfxn assoc. w/ long term use

Vestibular toxicity

	
	Spectinomycin
	
	Resistant gonococcal infex, alternative to penicillin, quinolones, cephalosporin d/t allergy
	

	
	Amikacin

Netilmicin
	
	Resistant to Inactivating enzymes.
	


