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Tetracyclines
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Renal
Clearance
Ry Rg Rs  (mL/min)
Chlortetracycline — ClI —CHy —H 35
Oxytetracycline —H —CHy —OH 90
Tetracycline —H —CH3 —H 65
Demeclocycline —Cl —H —H 35 s~
Methacycline —H —CH,* —OH 31 200y
Doxycycline —H —CHy* —0OH 16 T ———
Minocycline —N(CHz)y —H —H 10 o

*There is no— OH at position 6 on methacycline and doxycycline.



Tetracyclines

DA DAI'N DA DTN TA NI7'WO D'77'¥RI00V7
DX T2 NI7'WO7 q0nA .0"NNIN 7710 079
JDIQNKRI NNOo?9IpP'™M N TN

D''77'¥X0VN "2 NINYN N9N )T [N NX7 NA'90
,60-70% 7w Na'90 |'777'¥X0LLYT7 7WUNT :DIWN
.95-100% 7w nao0 "2 %0171 |"27'x 127 IMNnv?
Fe2* AIP*)(Ca?*, Mg?*, DI"1'nI7XI 7112 ,01'Tan ,DI'X 737
D'2'77'¥NXI0V 7Y NA'O0N NIX D'N'NON

NMXY7 DYRI D2'77'¥R00 DI'Y7R7 WpPD 7722
771 DN7 0'NIIAI DN7'TA 27w DY



Tetracyclines

Carbamazepine, phenytoin, :NI'YPINVI'X °
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Tetracyclines

e Tetracycline (Tetracycline-Teva):
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Erythromycin
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Clarithromycin(Klacid, Karin)
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Roxithromycin(Roxo, Rulid)
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Azithromycin(Zithromax, Zeto)

J'N'MINNM72 11D 0'PT'N DNIXR TA1 N7
H influenzae 121 2NI' NAIV NI'Y!

D'n' 3 VA ,)NK 0N NN At

10'N NA90)

DY NIMYAINN NINS N9INNY NIXPZRI01'NX

I'Y'MINNMINT AWK NINNX NI9INN
450-CYP n2dyn NI'RINKRA |'XY'NNN771

NT'N NNIX]
,N7'NP2 MY NINN NPT 0" D'YIN'Y
N'TN'"2D "'y 0'NIAIN DNIN'T 721NN VY



Clindamycin
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Chloramphenicol(Synthomycin)
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Oxazolidinone -n NNo9wnn

NN? 1"'wn S23 *Mmitian RNA7 Wi :n71w9 (1220
op79nIp NNXIIN? yoni S50 n'miriann TNt
AD'W X' ARXINN . S70 (3"7nNN N7NNN) NYYRINIRN
.D121%7N e

MRSA, DN2'an D' T'yN DA) D"AI'N DA T N7'WO
VRE)

(CAP)N7'npa nwoMl NIRN NP7T 0177 D'YUIN'Y
,(HCAP,HAP,VAP)D'2INN N2 NWOI1 NIN N7 T
VRE ,0'D2a10n X71 022100 Y "MIN'T



Linezolid (Zyvoxid)

DT NPATNT7 NO'MND N7 N9INNN
100% : n17mx nimr

nivw 12 % 12"'n 600 :jinm

WX "AXD ,NI7'Na, 71vw nixiol 'n

QXY NYVI9N, N'IRM9M9 'O NIYR 7'N
, NN 770w DXy Nn 1211 (AT) ATRON
.N"1910'¥19 ,N"9IP'IN? ,N"19I10'¥IANNV

7v 01" ONI 0D'IN'0 ,DIN ,N'WIAY OT NO'90 V17 YWt
NRND DT 7Y D1'OoN N0 NXNN

['O'O7IND .MINN N'X PRIV



012°0

Subclass Mechanism of Effects Clinical Applications | Pharmacokinetics , Toxicities, Interactions
Action

Tetracyclines

Tetracycline Prevents bacterial  |Bacteriostatic | Infections caused by Oral « mixed clearance (half-life 8 h) « dosed every 6 h « divalent
protein synthesis by |activity mycoplasma, cations impair oral absorption « Toxicity: Gastrointestinal upset,
binding to the 30S |against chlamydiae, rickettsiae, |hepatotoxicity, photosensitivity, deposition in bone and teeth
ribosomal subunit  |susceptible |some spirochetes »
bactenia malaria e H pylori « acne

Doxycycline: Oral and IV: longer half-fife (18 h) so dosed twice daily; nonrenal elimination; absorption is minimally effected by divalent cations; used to treat
community-acquired pneumonia and exacerbations of bronchitis

Minocycline: Oral; longer half-life (16 h) so dosed twice daily; frequently causes reversible vestibular toxicity

Tigecycline: IV: unaffected by common tetracycline resistance mechanisms; very broad spectrum of activity against gram-positive, gram-negative, and
anaerobic bacteria; nausea and vomiting are the primary toxicities

Macrolides
Erythromyan  |Prevents bactenial  |Bacteriostatic | Community-acquired | Oral, IV « hepatic clearance (half-life 1.5 h) dosed every 6 h e
protein synthesis by |activity pneumonia « pertussis « |cytochrome P450 inhibitor « Toxicity: Gastrointestinal upset,
binding to the 505  [against corynebacterial, and hepatotoxicity, QT prolongation
ribosomal subunit  |susceptible  |chlamydial infections
bacteria

Clarithromycin: Oral; longer half-life (4 h) so dosed twice daily; added activity versus Mycobacterium avium complex, toxoplasma, and M leprae

Azithromycin: Oral, IV: very long half-life (68 h) allows for once-daily dosing and 5-day course of therapy of community-acquired pneumonia; does not inhibit
cytochrome P450 enzymes
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Lincosamide
Clindamyain Prevents bacterial  |Bacteriostatic |Skin and soft tissue Oral, IV « hepatic clearance (half-life 2.5 h) « dosed every 6-8 hours «
protein synthesis by |activity infections « anaerobic | Toxicity: Gastrointestinal upset, difficile colitis
binding to the 505 |against infections
ribosomal subunit | susceptible
bactera
Streptogramins
Quinupristin- Prevents bactenal |Rapid Infections caused by IV« hepatic clearance « dosed every 8-12 h « cytochrome P450
dalfopristin protein synthesis by |bacteriaidal |staphylococa or inhibitor « Toxicity: Severe infusion-related myalgias and arthralgias
binding to the 505 | activity vancomycin-resistant
ribosomal subunit | against most |strains of faecium
susceptible
bactena
Chloramphenicol |Prevents bacterial |Bacteriostatic |Use is rare in the Oral, IV « hepatic clearance (half-life 2.5 h) « dosage is 50-100
protein synthesis by |activity developed world ma/ka/d in four divided doses « Toxicity: Dose-related anemia,
binding to the 505 |against because of serious idiosyncratic aplastic anemia, gray baby syndrome
rbosomal subunit  |susceptible |toxicities
bacteria
Oxazolidinones
Linezolid Prevents bacterial  |Bacteriostatic | Infections caused by Oral, IV « hepatic clearance (half-life 6 h) « dosed twice-daily »
protein synthesis by |activity methicillin-resistant Toxicity: Duration-dependent bone marrow suppression, neuropathy,
binding to the 235  |against staphylococa and and optic neuritis « serotonin-syndrome may occur when
ribosomal RNA of 505 |susceptible  |vancomycin-resistant  |coadministered with other serotonergic drugs (eg, selective
subunit bacteria enterococa serotonin reuptake inhibitors)
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Aminoglycoside-treated bacterial cell
Crug (block of Drug (miscoded peptide chain)
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Subclass |Mechanism |Effects Clinical Applications | Pharmacokinetics, Toxicities, Interactions
of Action
Aminoglycosides & Spectinomycin
Prevents  [Bactericidal activity against susceptible | Sepsis caused by IV« renal clearance (half-life 2.5 h) « conventional dosing
Gentamicin{bacterial  [bacteria « synergistic effects against  |aerobic gram-negative |1.3-1.7 ma/kg q8h with goal peak levels 5-8 mcg/mL o
protein gram-positive bacteria when combined  [bacteria » synergistic | trough levels < 2 meg/mL « once-daily dosing at 5-7
synthesis by |with B lactams or vancomyain e activity in endocarditis | mg/kg as effective and may have less toxicity than
bindingto  |demonstrate concentration-dependent  |caused by streptococai, |conventional dosing e Toxicity: Nephrotoxicity (reversible),
the30S  [kiling and a significant postantibiotic | staphylococa, and ototoxicity (irreversible), neuromuscular blockade
rbosomal  |effect enterococal
subunit

Tobramycin: Intravenous; more active than gentamicin versus pseudomonas; may also have less nephrotoxicity

Amikacin: Intravenous; resistant to many enzymes that inactivate gentamicin and tobramycin; higher doses and target peaks and troughs than gentamicin
and tobramycin

Streptomycin: Intramuscular, widespread resistance limits use to specific indications such as tuberculosis and enterococcal endocarditis

Neomycin: Oral or topical, poor bioavailability; used before bowel surgery to decrease aerobic flora; also used to treat hepatic encephalopathy
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Table 46-2 Pharmacokinetic Properties of Fluoroguinolones.

Drug Half-Life |Oral Peak Serum Concentration |Oral Dose |Primary Route of

(h) Bioavailability (mcg/mL) (mg) Excretion

(%)

Ciprofloxacin |3-5 70 2.4 500 Renal
Gatifloxacin |8 a8 3.4 400 Renal
Gemifloxacin |8 70 1.6 320 Renal & nonrenal
Levofloxacn |5-7 a5 5.7 500 Renal
Lomefloxacin |8 a5 2.8 400 Renal
Moxifloxacin |9-10 > 85 3.1 400 Nonrenal
Norfloxacin  |3.5-5 80 1.5 400 Renal
Ofloxacn  |5-7 a5 2.9 400 Renal
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Subclass Mechanism of Effects Clinical Pharmacokinetics , Toxicities,
Action Applications Interactions

Folate antagonists

Trimethoprim- | Synergistic Bactericidal | Urinary tract Oral, IV ¢ renal clearance (half-life 8 h) o

sulfamethoxazole |combination of folate | activity infections e dosed every 8-12 h o formulated in a
antagonists blocks |against | Pneumocystis 5:1 ratio of sulfamethoxazole to
purine production | susceptible | jiroveci pneumonia | trimethoprim « Toxicity: Rash, fever, bone
and nucleic acid bacteria |« toxoplasmosis e |marrow suppression, hyperkalemia
synthesis nocardiosis

Sulfisoxazole: Oral; used only for lower urinary tract infections

Sulfadiazine: Oral; first-fine therapy for toxoplasmosis when combined with pyrimethamine

Trimethoprim: Oral; used only for lower urinary tract infections; may be safely prescribed to patients with

suffonamide allergy

Pyrimethamine: Oral; first-line therapy for toxoplasmosis when combined with sulfadiazine; coadminister with

leucovorin to limit bone marrow toxicity

Pyrimethamine-sulfadoxine: Oral; second-line malaria treatment
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Fluoroquinolones
Ciprofloxacin | Inhibits DNA Bactericidal |Urinary tract Oral, IV « mixed clearance (half-life 4 h) o
replication by activity  |infections e dosed every 12 h o di- and trivalent
binding to DNA against  |gastroenteritis s |cations impair oral absorption e Toxicity:
gyrase and susceptible | osteomyelitis Gastrointestinal upset, neurotoxicity,
topoisomerase IV |bacteria  |e anthrax tendonitis

Offoxacin: Oral; levofloxacin has improved pharmacokinetics and pharmacodynamics; use is limited to urinary tract
infections and nongonococcal urethritis and cervicitis

Levofloxacin: Oral, IV; L-isomer of ofloxacin; once-daily dosing; renal clearance; “respiratory” fluoroquinolone with

improved activity versus pneumococcus

Moxifloxacin: Oral, IV; "respiratory” fluoroquinolone; once-daily dosing; improved activity versus anaerobes and
Mycobacterium tuberculosis; hepatic clearance results in lower urinary levels so use in urinary tract infections is not

recommended

Gemifloxacin: Oral; "respiratory” fluoroquinolone
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Tigecycline
(Tygacil)
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