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ABSTRACT
Background: Colombia is an endemic country for carbapenemase-producing gram-negative organisms. Genes
encoding the carbapenemase enzymes are widely distributed in the country both in Enterobacteriaceae and nonfermenting gram-negative bacilli. Colonized patients can readily disseminate these bacteria in hospitals. We aimed
to characterize the population structure of carbapenemase-producing gram-negative organisms in colonized and
infected patients in order to evaluate the mechanisms of carbapenemase spread in hospitals located in the
Antioquia region of Colombia.
Methods: We performed a descriptive study in three hospitals of Antioquia, between November 2013 and October
2015. Patients infected or colonized with carbapenem-resistant gram-negative bacilli were included in the study,
according to inclusion criteria. Isolates were characterized by standard microbiological methods and blaKPC, blaIMP,
blaVIM and blaNDM were detected by PCR. Genetic relationships was established by molecular typing using rep-PCR.
Results: Seventy five isolates were collected. Pseudomonas aeruginosa (28%) and Klebsiella pneumoniae (25%)
were the most common bacteria. The most frequent carbapenemases in Enterobacteriaceae and P. aeruginosa
were KPC (79%), VIM (16%) and VIM plus KPC in combination (5%) (Table 1). Only one common clonal group of
carbapenemase-producing K.pneumoniae and Eschericia coli was identified in both infected and colonized patients
but in the majority of cases a high degree of heterogeneity was observed. The population structure of Enterobacter
cloacae and P. aeruginosa was more homogeneous harboring 4 and 5 clonal groups, respectively, shared between
colonized and infected patients and between patients located in similar wards at the time of hospitalization.
Conclusion: The heterogeneity of the population structure of carbapenem-producing K. pneumoniae and E. coli in
Colombia suggests that horizontal gene transfer caused by selective antibiotic pressure is the main mechanism of
dissemination. In contrast, in P. aeruginosa and E. cloacae, transmission of successful clones is likely to play a
major role in the spread of the latter two organisms. These information is key to design infection control strategies
and antibiotic policies among the hospitals.

BACKGROUND
Colombia is an endemic country for carbapenemase-producing gram-negative organisms. Genes encoding the
carbapenemase enzymes are widely distributed in the country both in Enterobacteriaceae and non-fermenting
gram-negative bacilli.1
Colonized patients may serve as reservoirs for transmission and readily disseminate these bacteria in
hospitals.2
Aim: To characterize the population structure of carbapenemase-producing gram-negative organisms in
colonized and infected patients in order to evaluate the mechanisms of carbapenemase spread in hospitals
located in the Antioquia region of Colombia.
.

METHODS
Between October 2013 and November 2015, 75 carbapenem-resistant gram-negative bacilli isolates were
collected from patients infected or colonized in three hospitals in Antioquia.
• Inclusion criteria: Isolates of gram-negative bacilli resistant to β-lactams of patients colonized or infected
from the three clinics or referred from other hospitals.
Ø Phenotypic characterization: MHT.
Ø Molecular characterization: Carbapenemases screening by PCR (blaKPC, blaIMP, blaVIM and blaNDM).
Ø Molecular typing: An automated repetitive sequence-based PCR (rep-PCR). Isolates with >95% similarity
were considered clonal.

RESULTS
CONCLUSIONS
• Heterogeneous KPC-2-producing K. pneumoniae non-ST-258 lineages was detected in colonized and infected
patients, presumably due to the horizontal transfer of blaKPC-harboring plasmids. KPC-3-producing K.
pneumoniae ST512 was less predominant with clonal dissemination. Also, heterogeneity of the population
structure of carbapenem-producing E. coli was detected (KPC2 and VIM4).
• In contrast, different groups of clones of P. aeruginosa and E. cloacae (few polyclonal) would be related to the
transmission of successful clones between infected and colonized patients given the time, place of stay and
epidemiological characteristics of patients. It is also noteworthy that several patients were colonized and
subsequently infected with the same organism.
• This suggests follow-up and monitoring of colonized patients as a strategy to limit the subsequent infection and
dissemination of these bacteria.
.

REFERENCES

1. Correa A. , Montealegre MC, Mojica MF, Maya JJ, Rojas LJ, De la Cadena EP, Ruiz SJ, Recalde M, Rosso F,
Quinn JP and Villegas MV. 2012 First report of a Pseudomonas aeruginosa isolate coharboring KPC and VIM
carbapenemases. Antimicrob Agents Chemother. 56(10):5422-3.
2. Viau R, Frank KM, Jacobs MR, Wilson B, Kaye K, Donskey C, Perez F, Endimiani A and Bonomo RA. 2016.
Intestinal Carriage of Carbapenemase-Producing Organisms: Current Status of Surveillance Methods.Clin
Microbiol Rev. 29(1):1-27

ACKNOWLEDGMENTS: We thank Hospital San Juan de Dios, Fundación Clínica del Norte, Clínica
Universitaria Bolivariana, for providing clinical and microbiological information, and sending isolates. We
thank Colombian Innovation Agency (COLCIENCIAS).

