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Over the past decade, infections caused by antimicrobial-resistant bacteria have increased
and continued to challenge physicians. Recent data show rapidly increasing rates of
infection due to multidrug-resistant (MDR) gram-negative bacilli. Furthermore, pandrug-resistant
infections now occur, especially due to gram-negative bacilli, and our therapeutic options for
these pathogens are extremely limited. Infection caused by MDR bacteria was associated with a
greater likelihood of inappropriate antimicrobial therapy, and inappropriate antimicrobial therapy
has an adverse effect on survival in patients with serious infections. Consequently, it may be pre-
sumed that serious infections caused by MDR bacteria have a worse prognosis because of the
delay in initiation of appropriate antimicrobial therapy. Empirical antibiotics for serious infections
should be recommended on the basis of the distribution of pathogens and their susceptibility
patterns in the institution where the regimen is administered. Therefore, physicians who are
caring for patients with bacterial infection should be familiar with local antimicrobial susceptibility
patterns and the epidemiology of MDR bacterial infections, in order to improve the treatment out-
come of the patients. This comprehensive review aims to describe the epidemiology and clinical
implications of MDR gram-negative bacterial infections in Korea, a country with a high pre-
valence of antimicrobial -resistant pathogens.
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Table 1. Antimicrobial therapy for serious infections caused by multidrug-resistant- Klebsiella pneumoniae or Escherichia coli

Antimicrobial agents Dose

Adverse drug reaction Commentary

For ESBL or AmpC producers

Imipenem/cilastatin 0.5givg6h
Meropenem 1givqg8h
Ertapenem 1givq24h
For carbapenem-resistant
Enterobacteriaceae

Colistin (polymyxin E) 2.5-5 mg/kg per day,

divided into 2-4 doses
After 100 mg iv loading,
50 mgiv g 12h

Tigecycline

CNS toxicity

Preferred in patients with neurologic

disorder

Long half-life
Nephrotoxicity, Available in colistimethate sodium
neurotoxicity salt
Nausea, vomiting, Approved for complicated
hepatotoxicity intraabdominal infection and soft

tissue infections

ESBL, extended-spectrum B-lactamase.
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Table 2. Antimicrobial therapy for serious infections caused by carbapenem-resistant- Pseudomonas aeruginosa or Acinetobacter baumannii

Antimicrobial agents Dose Adverse drug reaction Commentary
Colistin (polymyxin E) 2.5-5 mg/kg per day, divided Nephrotoxicity, Available in colistimethate sodium
into 2-4 doses neurotoxicity salt
Aztreonam 2 givq8h-6h Some isolates may be susceptible to
aztreonam.

Amikacin 75 mg/kg iv g 12h Nephrotoxicity, Combination with other susceptible
ototoxicity antibiotics

Tobramycin 1.7 mg/kg iv g 8h Nephrotoxicity, Combination with other susceptible
ototoxicity antibiotics

Carbapenem-resistant- P, aeruginosa or A. baumanniiisolates might be susceptible to other classes of antibiotics (e.g., cefepime, piperacillin/
tazobactam, and ciprofloxacin), particularly in isolates with porin mutation as the main mechanism of carbapenem resistance. In such cases,
those antibiotics susceptible in vitro can be used.
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