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Quinolones - Mechanism of 
Action

• Inhibition of DNA gyrase
– Formation of quinolone-DNA gyrase complex 

induced cleavage of DNA
– Primary target of quinolones in Gram-negative 

bacteria.
• Inhibition of type IV topoisomerase G(+) 

bacteria
– Primary target of quinolones in Gram-positive 

bacteria.

Quinolones - Pharmacokinetics

• Concentration-dependent bacterial killing
–殺菌效力與抗生素的尖峰濃度(Cmax)成正比

– Postantibiotic effect about 1 ~ 2 hours
‧口服吸收好

– quinolones chelate with cations (Al, Mg, Ca, Fe)
• Elimination half-lives 1.5 to 16 hours
• majority of quinolones are excreted renally

– sparfloxacin, moxifloxacin and trovafloxacin are 
excreted hepatically.

Quinolones – Tissue penetration

• Conc > serum
– Stool
– bile
– prostatic tissue
– lung tissue
– Neutrophils
– Macrophages
– kidney

• Cons < serum
– prostatic fluid
– saliva
– Bone
– CSF

Antimicrobial Activity
G (-)

G (+)

Sparfloxacin and 
trovafloxacin have 
significant nonrenal
elimination 
pathways 不要用
於治療UTI

Therapeutic Uses of Quinolones

• Genitourinary Infections
– Complicated UTI 

• stones, obstructive uropathies, catheter related infections.
• ciprofloxacin, lomefloxacin, levofloxacin, and gatifloxacin

have higher renal clearance and greater renal concentration
• P. aeruginosa Failure rates : 20 %

• Prostatitis
– excellent penetration into prostatic tissue
– 4 ~ 6 weeks eradication rates 67 to 91 %.

• Treatment failures:  shorter treatment courses and less 
susceptible bacteria( P. aeruginosa and Enterococcus
species)

– 1st line: Levofloxacin
• Ciprofloxacin 用於 pseudomonal and enterococcal prostatitis
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Therapeutic Uses of Quinolones

• Respiratory Diseases
– Acute bacterial sinusitis 不建議用quinolone
為第一線用藥，因可能產生抗藥性。

– Acute bronchitis
– Community-acquired pneumonia

• General ward : 
– macrolide + extended-spectrum cephalosporin
– beta-lactam/beta lactamase inhibitor + macrolide
– fluoroquinolone

• ICU: 
– macrolide or a fluoroquinolone + extended-spectrum 

cephalosporin or a beta-lactam/betalactamase inhibitor

Therapeutic Uses of Quinolones

• Respiratory Diseases
– Moxifloxacin and gatifloxacin have been shown to 

have superior in vitro activity against pneumococci.
– ciprofloxacin and trovafloxacin have been studied 

most extensively in the treatment of nosocomial
pneumonia.

• Ciprofloxacin has been found to be comparable in efficacy to 
imipenem-cilastatin in mechanically ventilated patients

• Fluoroquinolone monotherapymay worsen the increasing 
problem of antibiotic resistance in the nosocomial setting.

Therapeutic Uses of Quinolones

• Sexually Transmitted Diseases
– PID is a polymicrobial infection

• ofloxacin plus metronidazole
• ofloxacin plus cefoxitin
• ciprofloxacin plus clindamycin

– Fluoroquinolone monotherapy is incomplete

• Gastroenteritis
– Ciprofloxacin and ofloxacin are the agents of choice 

for treatment of enteric typhoid fever
– Norfloxacin is superior to trimethoprim-

sulfamethoxazole and doxycycline in the treatment of 
Vibrio cholerae infection

Quinolones – Adverse Events
Because quinolones have 
been associated with
arthropathy and 
chondrotoxicity in 
immature animals,
they are not recommended 
for use in children and 
adolescents younger than 
18 years of age, or in 
pregnant or breastfeeding 
women.

Quinolones - Drug Interactions Applications of Fluoroquinolones
in Biologic Warfare

Specific fluoroquinolones are indicated for prophylaxis or 
treatment of anthrax, cholera, plague, brucellosis, and tularemia.
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Thank for your attention！


