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Tigecycline

Tigecycline (TygacilR–Wyeth) is a new intravenous antibiotic recently approved by the Food and Drug Administration (FDA) for treatment of complicated intra-abdominal infections, complicated skin infections, and complicated soft tissue infections. It is the first of a new class of broad spectrum antibiotics called glycylcyclines.  Glycylcyclines are structurally related to tetracyclines.  They are bacteriostatic agents that inhibit bacterial protein synthesis by binding to bacterial ribosomes.  This class has been specifically developed to overcome the major mechanisms of bacterial resistance to the tetracyclines.

Tigecycline has shown in vitro activity to several pathogens: Staphylococcus aureus including MRSA; Streptococcus pneumoniae including penicillin-resistant Streptococcus pneumoniae; Escherichia coli; Enterobacter species;  vancomycin resistant enterococci (VRE); Klebsiella; Citrobacter; Haemophilus influenzae; Legionella; Bacteroides fragilis; and Acinetobacter.  Tigecycline is not effective against Pseudomonas aeruginosa, Proteus species, Providencia species and Morganella.

Skin and soft tissue infections are usually caused by staphylococci and streptococci.  In complicated infections, such as those in patients with burns, diabetes, infected decubitus ulcers, and traumatic or surgical wound infections, the causative organisms may include gram-negative bacilli, including Pseudomonas aeruginosa, and various anaerobic bacteria. For these patients, piperacillin/tazobactam, ticarcillin/clavulanate, imipenem/

cilastatin, or meropenem are often used as empiric monotherapy.  If the infective organism is suspected to be methicillin resistant Staphylococcus aureus (MRSA), vancomycin or linezolid is usually added.

The FDA approval of tigecycline for complicated skin and soft tissue infections was based on the results of two clinical trials. Almost 800 patients with complicated skin infections, including wound infections, abscesses, infected ulcers, and burns received either tigecycline or a combination of vancomycin plus aztreonam.  Isolated infecting pathogens included S. aureus (including MRSA), Enterococcus faecalis (vancomycin-susceptible), Escherichia coli, Streptococcus pyogenes, and B. fragilis. The clinical cure rates for tigecycline and vancomycin/aztreonam were not significantly different (86.5% versus 88.6%).

The therapies used in these studies were regimens not currently used for treating skin and soft tissue infections.  A direct comparison between tigecycline and a beta-lactam antibiotic would have been more useful.  The vancomycin doses in these studies were not modified according to blood levels.  Also, a complicated skin and soft tissue infection commonly seen, diabetic foot ulcer, was excluded from these studies.

Intra-abdominal infections are often polymicrobial. They are commonly due to gram-negative organisms, enterococci, and anaerobes, particularly Bacteroides fragilis. Cefoxitin, cefotetan, piperacillin/tazobactam, ticarcillin/clavulanate, ampicillin/sulbactam, and the carbapenems (imipenem/cilastatin, meropenem, or ertapenem) are commonly used to treat these infections.

The FDA approval of tigecycline for complicated intra-abdominal infections was also based on the results of two clinical trials. About 1,000 patients with complicated intra-abdominal infections, including appendicitis, cholecystitis, diverticulitis, perforation, abscess, and peritonitis received either tigecycline or imipenem/cilastatin.  Isolated infecting organisms included Escherichia coli, group B Streptococcus, Bacterioides fragilis, and Klebsiella pneumoniae.  Clinical cure rates for tigecycline and imipenem/cilastatin were virtually identical (86.1% versus 86.2%).

Tigecycline’s lack of activity against Pseudomonas and Proteus species is a disadvantage for treating complicated intra-abdominal infections.  In addition, neither of these studies included critically ill or immunocompromised patients.

Tigecycline is given as an initial intravenous (IV) dose of 100 mg, followed by 50 mg IV every 12 hours.  Each vial of tigecycline should be reconstituted with 5.3 ml of 0.9% sodium chloride to achieve a concentration of 10 mg/ml of tigecycline (each vial contains a 6% overage; 5 ml of the reconstituted solution is equivalent to 50 mg of the drug).  Add 5 ml of the reconstituted solution to a 100 ml IV bag for infusion (sodium chloride or dextrose 5%) for a 50mg dose.  Add the contents of two vials the to IV bag for a 100mg dose.  The maximum concentration of tigecycline for administration should be 1 mg/ml. Tigecycline may be stored in the IV bag at room temperature for up to 6 hours, or refrigerated for up to 24 hours.  The therapy is continued for 5 to 14 days depending on the severity of the infection and the patient’s clinical response.

No dosage adjustment is required in patients with renal impairment, on hemodialysis, or with mild to moderate hepatic impairment.  In severe hepatic impairment the tigecycline repeating dose should be reduced to 25 mg.  Patients with severe hepatic impairment should be treated with caution and monitored for treatment response.

Patients with allergies to tetracyclines may also be sensitive to tigecycline.  Tigecycline should not be administered during pregnancy or to children under the age of eight because of the possibility of the development of permanent dental defects.

The most common side effects of tigecycline therapy are nausea (29%), vomiting (20%) and diarrhea (13%).  Other reported side effects include headache, dizziness, abdominal pain, elevated serum transaminases, thrombocytopenia, and local infusion site reactions.

Several large health care systems have taken steps to restrict the use of tigecycline.  Their reasons include:  the high cost of tigecycline therapy; the lack of useful comparative clinical data; the lack of experience in elderly and critically ill patients; the “holes” in the bacterial coverage spectrum (Pseudomonas and Proteus); the danger of treating a complicated infection with a single drug; and the chance of overuse resulting in the development of bacterial resistance.  It is being limited to a second or third line of therapy, and often requires a consult by an infectious disease practitioner prior to its being used.  Until more studies are completed, this new drug will likely have a limited use in fighting infections in hospitalized patients
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