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Small Doses………

by

Mike Petry, MS, RPh

Emergence of bacterial resistance to antibiotics has become a major problem throughout the world. The Infectious Disease Society of America (IDSA) has recently adopted a strong position encouraging health care systems to monitor and control antibiotic use. IDSA is suggesting the development of a comprehensive program called antimicrobial stewardship. IDSA also encourages antibiotic dose optimization, or tailoring drug therapy to the patient, the infecting organism, the site of infection, and taking into account the pharmacokinetic and pharmacodynamic properties of the antibiotic.

Several articles have appeared in recent medical literature questioning the current practice of infusing all intravenous (IV) antibiotics over 30 to 60 minutes. These studies have tested extended infusion times and demonstrated various benefits from making this change.

Bacterial susceptibility to antibiotics is tested in the laboratory by exposing the bacteria to a known concentration of antibiotic. The lowest drug level will inhibit bacterial growth in the culture medium and is defined as the minimum inhibitory concentration (MIC). Time dependent antibiotics (penicillins, beta lactams, and carbapenems) achieve maximal bacteriocidal effect when the organism is exposed to the drug at a concentration that is four times the MIC. Research has shown exceeding this level for these drugs does not increase the drug’s effectiveness.

Lab studies have shown the length of time bacteria are exposed to drug levels above the MIC is one of the best predictors of bacterial killing. The drug level does not have to be above the MIC for 100% of the time. Most studies show the greatest bacteriocidal effect with drug concentrations above the MIC for 40-60% of the time.

The penicillin, beta lactam, and carbapenem antibiotics are elmininated from the body fairly rapidly. Most drugs in these classes have a half-life of two hours or less. So a dose of antibiotic solution infused IV for 30 minutes once every six hours would be almost completely gone before the next dose is scheduled for administration. If the same dose is administered over two to four hours, the drug serum level would be higher for a much longer time.

One study of patients with confirmed bacteremia treated with meropenem (Merrem®) compared 30 minute versus two hour infusion times. A record 83% of patients with the two hour infusion time had infections resolve, compared to a resolution rate of 59% for the patients with the 30 minute infusion times.

Another study evaluated the effectiveness of piperacillin/tazobactam (Zosyn®) infused at various rates. This study demonstrated similar lengths of time above the MIC for a 1g dose infused over four hours and a 4g infused over 30 minutes.

A third study evaluated the effectiveness of cefipime (Maxipime®) infused at various doses and frequencies. Cefipime 1g given every 12 hours and infused over four hours resulted in a longer time above the MIC than 1g every 12 hours and infused over two hours, 1g every 12 hours infused over 30 minutes, and 1g every eight hours infused over 30 minutes. Cefipime 2g every 12 hours infused over six hours also resulted in a longer time above the MIC than 2g every eight hours infused over 30 minutes.

The Albany Medical Center Hospital conducted an evaluation of the effectiveness of piperacillin/tazobactam at various infusion rates in critically ill patients with documented Pseudomonas infections. This study compared 3.375g doses every four to six hours infused over 30 minutes to 3.375g doses every eight hours infused over four hours. The study demonstrated lower mortality rates, shorter lengths of stay, and more rapid resolution of infection for the patients that received the drug over four hours.

These research results demonstrate improved effectiveness by extending the infusion times for these categories of antibiotics. Changing the standard infusion times for these antibiotics would be a simple process, involving re-programming the pharmacy computer system and educating nursing, pharmacy, and medical staff. In addition, now may be a good time to discuss the concept of antimicrobial stewardship and begin to develop a comprehensive program in your facility.
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