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Fluoroquinolone Antibiotics
Overview
The fluoroquinolones are widely used broad-spectrum antibiotics.  They are particularly effective against gram-negative organisms, especially Pseudomonas aeruginosa.  The newer drugs in this category have an expanded antimicrobial spectrum and new indications. The most recently released agents also have significant antimicrobial activity against gram-positive streptococci, anaerobic bacteria and atypical pathogens.

The original fluoroquinolones were introduced in the late 1980s.  Shortly thereafter, ciprofloxacin became the most frequently used antibiotic in the world.  
Mechanism of Action

The fluoroquinolones are bactericidal.  They act by specifically targeting DNA gyrase.  In contrast to other common antibiotics, some fluoroquinolones are active against replicating and dormant bacteria.  Fluoroquinolones also exhibit a post-antibiotic effect, which means their antibacterial effect continues for several hours after the bacteria are exposed to these drugs, even though the drug’s serum level has diminished.
Clinically Important Pharmacokinetic Parameters
Fluoroquinolones are rapidly and almost completely absorbed from the gastrointestinal tract.  Peak serum concentrations obtained after oral administration are very near those achieved with intravenous administration.  Consequently, the oral route is preferred.  Hospitalized patients should be switched from intravenous to oral formulations as soon as oral medications can be tolerated.

Absorption of orally administered fluoroquinolones is significantly decreased when co-administered with aluminum, magnesium, calcium, iron or zinc.  These compounds are  all commonly found in OTC multivitamins, iron supplements and antacids.  This problem can be overcome by administering these supplements at least four hours before or two hours after oral administration of a fluoroquinolone.

The long half-lives of the newer fluoroquinolones allow twice daily or even once daily dosing.  The flouroquinolones are eliminated primarily by the kidney, but some also have hepatic elimination as well.  Dosage adjustment based on reduced renal function is necessary with most flouoroquinolones.
Because tissue and fluid concentrations often exceed the serum drug concentration, the fluoroquinolones are particularly useful for infections such as pneumonias and urinary tract infections.

Adverse Effects
Fluoroquinolones are usually well tolerated, and have few adverse effects.  The most common problems that occur are nausea, vomiting and diarrhea, which occur in 3 to 6 percent of patients.  Other more serious but less common side effects include central nervous system effects (headache, confusion and dizziness), phototoxicity, cardiotoxicity, and hepatotoxicity.
Some early animal research resulted in the U.S. Food and Drug Administration (FDA) limiting the use of these drugs to patients older than 18, and women that are not pregnant or breast feeding.  
Bacterial Resistance
Some bacteria, both gram-positive and gram-negative, have been reported as resistant to fluoroquinolones.  Some infectious disease specialists have become concerned about overuse because of the broad spectrum and oral availability of these agents.  Prescribers should always try to use a drug that is effective against the suspected pathogen and that has the least toxicity.
Classification of Fluoroquinolones 
Because of the large number of agents available in this category, a new classification system was introduced in 1997.  This system separates the drugs into generations.  With each successive generation, a significant new group of susceptible pathogens and additional indications are added.
Quinolone Antibiotic Classes
	Classification
	Agents
	Spectrum
	Indications

	First generation
	Nalidixic acid

Cinoxacin
	Gram negative (not pseudomonas)
	Uncomplicated UTI

	Second generation
	Ciprofloxacin

Lomefloxacin

Norfloxacin

Ofloxocin
	Gram negative (including Pseudomonas);
Staph aureus;
Atypicals
	Uncomplicated UTI;
Pyleonephritis;

STDs; prostatitis;

Skin and soft tissue

	Third generation
	Levofloxacin


	Same as second plus

Strep pneumoniae;
Expanded atypicals
	Acute bronchitis;

Community acquired pneumonia

	Fourth generation
	Gatifloxacin
Gemifloxacin

Moxifloxicin
	Same as third plus
Anaerobic coverage
	Same as first, second and third
Plus intra-abdominal and pelvic infections, nosocomial pneumonia


Other Considerations

Fluoroquinolones are more expensive than first-line drugs such as trimethoprim-sulfamethoxazole for the treatment of uncomplicated urinary tract infections, or doxycycline for the treatment of acute exacerbations of chronic bronchitis.  However, if fluoroquinolones can be given orally instead of intravenously, they can provide significant advantages in terms of reduced hospital or home health care costs.  In addition, the oldest drugs in this category are now available as generics, and others will be soon.  Several hospitals have reviewed this class of drugs carefully, taking in to account the effectiveness and costs.  Many hospitals have added the fluoroquinolones to their therapeutic interchange programs to help control drug costs.
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