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Epidemiology of Plasmid-Mediated AmpC f-Lactamase Produced
by Clinical Isolates of Klebsiella pneumoniae
from Four University Hospitals in Korea

Wonkeun Songl, Jae-Seok Kim', Chang-Hoon Lec’, Jongwook Lee’, and Kyungwon Lee'

Departments of Laboratory Medicine, Hallym University College of Medicine, Seoul'; Kon Kuk University College of Medicine, Choongjuz;
Konyang University College of Medicine, Daejeon}; and Yonsei University College of Medicine, Seoul’, Korea

Background: Plasmid-mediated AmpC f-lactamases (PABLs) are cephalosporinases that confer resistance to a
wide variety of f-lactam drugs and that may thereby create serious therapeutic problems. The PABL-producing
organisms are a major concern in nosocomial infections and should therefore be monitored in surveillance studies.

Methods: During the period of May to July 2004, 27 cefoxitin non-susceptible isolates of Klebsiella pneumoniae
from four university hospitals (Seoul 2, Daejeon 1, and Choongju 1) were tested for antimicrobial susceptibility by
the broth microdilution method. The cefoxitin non-susceptible isolates were further investigated by the double disk
synergy test for extended-spectrum f-lactamases, multiplex AmpC PCR, DNA sequencing, and pulsed-field gel
electrophoresis (PFGE).

Results: PABL-producing K. pneumoniae were found in all the four hospitals. Eight (32%) of 25 PABL producers
were also tested positive by double disk synergy tests. Susceptibilities of the PABL producers were as follows:
ceftazidime, 4%; aztreonam, 36%; cefepime, 76%; and imipenem, 100%. Among the 25 K. pneumoniae isolates were
24 DHA-1 and 1 CMY-1 flactamase producers. The PFGE patterns of the DHA-1-producing K. pneumoniae showed
variable as well as identical patterns.

Conclusion: PABL-producing K. pneumoniae is widespread among medical institutions in Korea. A DHA-1 type
in K. pneumoniae was the predominant enzyme detected. Overall, despite many different PFGE patterns of the PABL
producers, some outbreak and epidemic clones appear to be prevalent in some hospitals in Korea. For the prevention
of the spread of PABL-producing K. pneumoniae, it should be identified accurately by the clinical laboratory.
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Table 1. Characteristics of the 25 plasmid-mediated AmpC [ -lactamase producing K. pneumoniae isolates studied

Patient no. Age/Sex  Ward Source Location Strain no. AmpC type DDS ASS.OClated*
resistance
1 61/M ICU Wound Seoul KN80 DHA-1 P R/R/R/R/S
2 2/F IPD Urine Seoul KN89 DHA-1 N S/R/R/S/R
3 68/M IPD Wound Seoul KN103 DHA-1 P R/R/R/R/S
4 15/M ICU Wound Seoul KD114 DHA-1 N S/S/R/R/S
5 48'M ICU Urine Seoul KDI116 CMY-1 N R/R/R/R/R
6 78/M IPD Wound Seoul KDI120 DHA-1 N S/RT/T/S
7 80/F ICU Ascitic fluid ~ Seoul KDI122 DHA-1 N S/R/R/R/R
8 49/M IPD Wound Seoul KDI125 DHA-1 N I/S/R/S/S
9 74/M ICU Urine Seoul KDI126 DHA-1 P R/R/R/R/R
10 58/M ICU Wound Seoul KD129 DHA-1 N S/S/R/S/R
11 54/M IPD Sputum Seoul KD130 DHA-1 P R/R/R/R/R
12 82/M IPD Urine Seoul KDI131 DHA-1 N S/S/R/S/S
13 83/F IPD Sputum Dagejeon KYI DHA-1 N S/S/R/S/S
14 71/M IPD Sputum Daejeon KY2 DHA-1 N S/S/R/S/R
15 62/M IPD Sputum Dacejeon KY3 DHA-1 N S/S/R/S/R
16 51/M IPD Sputum Dagcjeon KY4 DHA-1 N S/SN/S/S
17 S4/F IPD Urine Dagjeon KY5 DHA-1 N S/R/R/S/R
18 73/M IPD Sputum Daejeon KY6 DHA-1 P S/R/R/R/R
19 63/M IPD Sputum Dagejeon KY10 DHA-1 N S/S/R/S/R
20 59/F IPD Sputum Daejeon KY11 DHA-1 N S/R/R/S/R
21 73/F IPD Sputum Dacejeon KY13 DHA-1 P R/R/R/R/R
22 54/M IPD Sputum Dacejeon KY14 DHA-1 N S/S/R/S/R
23 46/M ICU Bile juice Choongju CJ1 DHA-1 N R/R/R/R/S
24 65/F OPD Bile juice Choongju CJ3 DHA-1 P R/R/R/R/S
25 75/F IPD Bile juice Choongju CJ5 DHA-1 P R/R/R/R/S

: Antibiogram: amikacin/gentamicin/tobramycin/ciprofloxacin/cotrimoxazole.
Abbreviations: IPD, inpatient department; OPD, outpatient department; ICU, intensive care unit; M, male; F, female; S,
susceptible; I, intermediate; R, resistant; P, positive; N, negative; DDS, double disk synergy test.
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Table 2. The susceptibility data for 25 plasmid-mediated AmpC /3 -lactamase-producing K. prneumoniae isolates

. . MIC %
Location and agent (no. of isolates) .
Range 50% 90% Susceptible
Seoul (12)
Cefoxitin 256-512 512 >512 0
Ceftazidime 4->512 32 >512 8
Cefepime <0.25-16 1 16 75
Aztreonam 2-512 16 256 42
Imipenem <0.25-0.5 0.25 0.5 100
Daejeon & Choongju (13)
Cefoxitin 256 ->512 512 >512 0
Ceftazidime 16->512 128 >512 0
Cefepime <0.25-32 0.5 16 77
Aztreonam 1-256 64 256 31
Imipenem <0.25-1 0.25 1 100
Total (25)
Cefoxitin 256 ->512 512 >512 0
Ceftazidime 4->512 128 >512 4
Cefepime <0.25-32 1 16 76
Aztreonam 1-512 16 256 36
Imipenem <0.25-1 0.25 1 100
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Fig. 1. Dendrograms of Xbal-digested chromosomal DNA of 22 DHA-1-producing K. pneumoniae isolates. The scale
indicates the percent genetic similarity. The numbers on the right of each lane correspond to the clinical isolate numbers.
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