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Surveillance Culture of Carbapenemase-Producing
Enterobacteriaceae in a Tertiary-Care Hospital
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Background: Carbapenem-resistant Enterobacteriaceae
(CRE) are increasingly being reported throughout the
world, which is a significant problem for patient treat-
ment and infection control. Carbapenem-resistance in
Enterobacteriaceae is mainly due to carbapenem-
hydrolyzing B-lactamase, which tends to spread
through genetic mobile elements. Therefore, the de-
tection of carbapenemase-producing Enterobacteria-
ceae (CPE) carriers is particularly important for the
prevention and epidemiological monitoring of these
infections. In this study, we performed surveillance
cultures for CPE in patients admitted to the hospital
and evaluated the prevalence of CPE.

Methods: Stool cultures were obtained from a total of
228 patients at our tertiary-care hospital between
March and May 2017. Stool specimens were in-
oculated on ChromID CARBA agar (bioMérieux,
France) and incubated for 18-24 hours. Suspicious
colonies with pink or bluish-green color were
screened for CPE by the modified Hodge test (MHT)

INTRODUCTION

Carbapenem-resistant Enterobacteriaceae (CRE) are increas-
ingly being reported in throughout the world, which is a sig-
nificant problem for patient treatment and infection control
[1,2]. CRE are also resistant to £ -lactam, fluoroquinolone, ami-
noglycoside and trimethoprim/sulfamethoxazole, and the severe
infections caused by CRE are very likely to cause high mortal-
ity and morbidity [2]. The risk factors for CRE include intensive
care unit (ICU) hospitalization, tracheotomy, mechanical ven-
tilation and antibiotic usage [3.4]. Carbapenem-resistance in
Enterobacteriaceae is mainly due to carbapenem-hydrolyzing /-
lactamase, which tends to spread through genetic mobile ele-

ments [5]. Therefore, the detection of carbapenemase-producing

and carbapenemase inhibition test (CIT). We per-
formed PCR to detect five carbapenemase genes,
b/aKpc, bla|Mp, b/av||v|, bIaNDM, and bIaOXA.48.

Results: Among 228 isolates, seven were suspicious
for CPE: four Klebsiella pneumoniae, one Escherichia
coli, one Enterobacter aerogenes, and one Serratia
marcescens. Two K. pneumoniae isolates showed
positive reactions in both the modified Hodge test
and inhibition test with phenylboronic acid. By PCR,
blakec was identified in these two K. pneumoniae
isolates.

Conclusion: Our results showed a very low preva-
lence (2/228, 0.9%) of CPE in our tertiary-care hospi-
tal based on surveillance culture in a recent three
month period. (Ann Clin Microbiol 2018;21:8-11)
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Enterobacteriaceae (CPE) carriers is particularly important for
the prevention and epidemiological monitoring of these infections.
Ambler classification class A S -carbapenemases such as
Klebsiella pneumoniae carbapenemase (KPC); class B metallo-
B -lactamases such as imipenemase (IMP), Verona integron-
encoded metallo- 8 -lactamase (VIM), and New Delhi metallo-
B-lactamase (NDM); and class D such as oxacillinase
(OXA-48) are important carbapenemases [6,7]. The Korea
Centers for Disease Control and Prevention (KCDC) reported
174 CPE isolates in hospitals with over 300 beds in Korea in
2014 [8]. In the KCDC report, the most common isolate was K.
pneumoniae (59.8%), while OXA-232 was the most common
carbapenemase gene (27.6%) based on the results of active sur-

veillance of a hospital outbreak. The second most frequently de-
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tected gene was the KPC type (23.6%).

Although there have been several hospitals reporting CPE,
there have not been cases of CPE acquired from a hospi-
tal-associated environment or outbreak at our institute until now.
However, we might have missed the presence of colonized CPE
in stool specimens because we did not perform surveillance cul-
tures for CPE. Therefore, in this study, we performed surveil-
lance cultures for CPE in patients admitted to our institute and

evaluated the prevalence of CPE.

MATERIALS AND METHODS

Stool cultures were obtained from a total of 228 patients at
a tertiary-care hospital from March to May 2017. There were
119 male and 109 female patients with mean age of 67 years
(range 20-96). We carried out CPE culture using the remaining
stool specimens from patients, which were requested for routine
bacterial culture, Clostridium difficile culture, or vancomycin-re-
sistant Enterococcus culture at the clinical microbiology
laboratory. During this period, the isolates were consecutively
recovered as one isolate per patient. Stool specimens were in-
oculated on ChromID CARBA agar (bioMérieux, Marcy
I’Etoile, France) and incubated for 18-24 hours. Each isolate
was identified by MicroScan Walkaway (Beckman Coulter,
Brea, CA, USA) or Bruker Biotyper (Bruker Daltonics, Bremen,
Germany) matrix-assisted laser desorption ionization-time of
flight (MALDI-TOF) mass spectrometry systems. Suspicious
colonies with pink or bluish-green color on ChromID CARBA
agar (bioMérieux) were screened for CPE by the modified
Hodge test (MHT) and carbapenemase inhibition test (CIT). CIT
were performed using phenylboronic acid (PBA, Sigma, Korea)

and ethylenediaminetetraacetic acid (EDTA, Sigma, Korea) to
detect class A and class B carbapenemases, respectively. In ad-
dition, we performed PCR to detect the five carbapenemase
genes blaxpc, blanp, blaviv, blanpm, and blaoxa-as as previously
described [9].

RESULTS AND DISCUSSION

Among 228 isolates, seven were suspicious for CPE: four K.
pneumoniae, one Escherichia coli, one Enterobacter aerogenes
and one Serratia marcesens (Table 1). The E. coli colonies had
a pink color, while the other colonies were green. Two K. pneu-
moniae isolates (nos. 3 and 4) showed positive reactions for
both the MHT and CIT with PBA. As a result, blaxpc was iden-
tified in these two K. pneumoniae isolates. One K. pneumoniae
isolate (no. 1) showed a negative MHT reaction but positive
CIT with both PBA and EDTA. However, none of the five car-
bapenemase genes were detected by PCR. This isolate may hy-
perproduce AmpC £ -lactamase with porin loss and reveal car-
bapenem resistance as previous studies [9,10]. E. coli, E. aero-
genes and S. marcesens isolates were negative in the MHT and
CIT, and PCR did not detect any carbapenemase genes in these
isolates.

Two KPC-producing K. pneumoniae (nos. 3 and 4) isolates
were obtained from stool specimens from an 82-year-old female
with septic shock and a 37-year-old male with cerebral in-
farction, respectively. These patients required prolonged hospi-
talization in ICU for 28 days and 25 days, respectively. The two
KPC-producing isolates were resistant to ampicillin/sulbactam,
cefotaxime, cefepime, imipenem, meropenem, ertapenem, levo-

floxacin, and trimethrprim/sulfamethoxazole, but were suscep-

Table 1. Isolates suspicious for carbapenemase-producing Enterobacteriaceae on chromogenic agar

Inhibition test (zone diameter, mm)

igia?ef Sex/age Species Colony Hl\gggéﬁf;t CPE gene
MEM PBA EDTA
1 M/71 K. pneumoniae Green — 13 22 () 17 (+) ND
2 F/73 K. pneumoniae Green - 21 24 (wH)* 22 (—) ND
3 M/37 K. pneumoniae Green + 14 22 () 16 (—) blaxec
4 F/80 K. pneumoniae Green + 14 22 (B 14 (—) blakec
5 M/84 E. coli Pink - 26 27 (—) 27 (—) ND
6 M/68 E. aerogenes Green — 21 23 (—) 22 (—) ND
7 M/74 S. marcesens Green - 27 28 (—) 28 (—) ND

*Indicates a positive result when the size difference was 4 mm or more and weakly positive at 3 mm.
Abbreviations: MEM, meropenem; PBA, phenylboronic acid; EDTA, -ethylenediaminetetraacetic acid; CPE, carbapenemase-producing

Enterobacteriaceae; M, male; ND, not detected; F, female.
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tible to colistin and tigecycline.

Jeong et al. [11] suggested that the prevalence and predom-
inant genotypes of CPE in Korea showed hospital-specific dif-
ferences such as epidemic presence, sporadic presence, and
absence. Therefore, they suggested that CPE dissemination is at
an early stage in Korea. There are two limitations in this study:
the short period of hospital surveillance and the limited number
of patients referred to the laboratory for stool culture. The limi-
tation of this study was that the surveillance culture for evalua-
tion the prevalence was not performed for all patients admitted
in hospital or intensive-care unit.

In this study, our institute may be a sporadic presence hospi-
tal in this time. Our results indicated a very low prevalence
(2/228, 0.9%) of CPE in a tertiary-care hospital based on sur-
veillance culture. However, continuous monitoring and infection
control for CPE should be performed to prevent transmission of

this superbug.
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THIHBENRL Y FUMZOl IS LAES

Hi A 71abswl] WA AR Al (Carbapenem-resistant Enterobacteriaceae, CRE)S AAAIF o2 AX} Z7Vsta 9gow, 3zt
ol A& 9 zedelol v Feslrh CREQ| 7RI WA F2 ol g4 S 7H Fhalslldlital a4 wiiEel 2o s
A dut ulehA, FA RS E A4S Eulsl= AU AT (carbapenemase-producing Enterobacteriaceae, CPE)2] XA}
AL Al 7] ol gl Aol Fosieh B AFellAe Il 170 33 ol A CPE ATk Alsliste] A&
=

HHH: 20179 39 RE] 5E7EA] 170 3P Aol Wdet & 228 3kate] gl ulakS AJsistgdrl. o2 ChromID CARBA
agar (bioMérieux, France)oll 45331, 18-244]7F wljekslgdct. CPEZ} ) A== #2hell tHallA] modified Hodge test (MHT)
2} carbapenemase inhibition test (CIT)& AlZ¥SFA3L, blagee, blame, blaviv, blaxpm B blaoxass Akl tHallA] PCR 2!
A7IA s EAIEL

Au}: CPE7} oAE = T 22875 ZollA 755, Klebsiella pneumoniae 43, Escherichia coli 15+, one Enterobacter
aeroginosa 157, Serratia marcescens 15735}, K. pneumoniae 257F MHT$} CITol| 9¥Ao|9l a1, KPC F3A7F Z&E=9i ek
2 7)) #3707 CPE AES 0.9% (222995 & = Aich

ZAE: CPE 24 vk BallA] U hAE(2/228, 0.9%) & 2HIstiom, A53Q1 A uleke] Hed Zlow AgHd
[Ann Clin Microbiol 2018:;21:8-11]
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