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INTRODUCTION

Despite implementation of infection control measures, hospital-
acquired or nosocomial infections remain a serious problem for
healthcare, especially for ICUs where risk for nosocomial infections
is up to 10 times greater than in other wards. Gram-negative
pathogens, namely Enterobacteriaceae are responsible for a large
number of nosocomial infection in ICUs with K. pneumoniae being
one the most important pathogen accounted for. Since emergence
of extended spectrum [-lactamases (ESBL) therapeutic options for
this nosocomial disaster became limited. The situation is worsened
due to wide spread of co-resistance to other antimicrobial classes
(e.g. fluoroquinolones, aminoglycosides) among ESBL-producing
K. pneumoniae.

Data about current state of antimicrobial resistance in nosocomial
K. pneumoniae in Russian ICUs are scarce and the objective of
our study was to clarify this issue.

METHODS

During prospective multicenter microbiology study participating
centers collected consecutive K. pneumoniae from ICU patients
with documented nosocomial infections during 2002-2004.
Duplicate isolates were excluded from the study. Strains were
transferred to central laboratory in Smolensk. Before antimicrobial
susceptibility testing strains were stored at -70°C. In central
laboratory minimal inhibitory concentrations (MICs) of amikacin,
amoxicillin/clavulanic acid, ampicillin, cefepime, cefoperazone,
cefoperazone/sulbactam, cefotaxime, cefotaxime, cefotaxi-
me/clavulanic acid, ceftazidime, ceftazidime/clavulanic acid,
ceftriaxone, ciprofloxacin, ertapenem, gentamicin, imipenem,
levofloxacin, meropenem, moxifloxacin, piperacillin,
piperacillin/tazobactam, ticarcillin/clavulanic acid were determined
by agar dilution in accordance with NCCLS guidelines, 2004. To
interpret results of cefoperazone/sulbactam testing breakpoints for
cefoperazone were used. Intermediate strains were included into
the resistant category. E. coli ATCC 25922 and E. coli ATCC
35218 were used as quality control strains. Data management and
statistical analysis were performed with M-lab software (Institute
of Antimicrobial Chemotherapy, Smolensk, Russia).
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RESULTS

A total of 420 K. pneumoniae were obtained in 29 ICUs from 19
Russian cities. Centers-participants are shown on the picture 1.
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Picture 1. Geographical distribution of participating centers.

The majority of strains were collected from patients with nosocomial
lower respiratory tract infections. The distribution of infection sites
K. pneumoniae strains were collected from is presented of picture 2.
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Picture 2. Source of nosocomial infections due to K. pneumoniae.

Antimicrobial resistance rates, MIC distribution, MIC;,, MIC,, and MIC
range of studied K. pneumoniae are shown in tables 1 and 2.

More than 50% of strains were resistant to amoxicillin/clavulanic
acid, cefepime, cefoperazone, cefotaxime, ceftazidime, ceftraixone,
gentamicin, piperacillin, ticarcillin/clavulanic acid. Cefopera-
zone/sulbactam, ciprofloxacin, levofloxacin, moxifloxacin,
piperacillin/tazobactam possessed better activity. All strains were
susceptible to imipenem and meropenem, while 2.6% strains were
unsusceptible to ertapenem.

Table 1. Antimicrobial resistance rates
of nosocomial K. pneumoniae
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Table 2. MIC distribution, MIC;,, MICy, and MIC range of antimicrobials
for nosocomial K. pneumoniae isolated in Russian ICUs in 2002-2004.

Among evaluated strains >3 twofold concentration decrease in an MIC
for cefotaxime/clavulanic acid vs MIC of cefotaxime was observed in
323 strains (76.9%) and in 310 strains (73.8%) >3 twofold
concentration decrease in an MIC for ceftazidime/clavulanic acid vs
MIC of ceftazidime was found.

More or equal 3 twofold concentration decrease in an MIC for
cefotaxime/clavulanic acid or ceftazidime/clavulanic acid vs MIC of
cefotaxime or ceftazidime was observed in 293 strains (69.7 %).

CONCLUSIONS

1. In Russian ICUs studied K. pneumoniae most commonly were
isolated from patients with nosocomial lower respiratory tract

infections (63.8%).

2. Russian K. pneumoniae characterized with high level resistance to
cephalosporins 1lI-1V, aminoglicosides, fluoroquinolones, inhibitor-
protected [-lactams.

3. More or equal 3 twofold concentration decrease in an MIC for
cefotaxime/clavulanic acid or ceftazidime/clavulanic acid vs MIC of
cefotaxime or ceftazidime was observed in 69.7% strains.

4. Only imipenem and meropenem remain universally active against
nosocomial K. pneumoniae collected in Russian ICUs in 2002-2004.
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