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Objectives: To determine the carbapenemase producing
enterobacterium with the highest incidence, to know the age group
and the hospital areas most affected by KPC.

Materials and Methods: Analytic, descriptive, retrospective and
qualitative-quantitative cross-sectional study, in a period from
January to December 2018. The universe was 2710 patients, who
underwent rectal swabs and chromogenic cultures (CHROMagarTM
KPC supplement). Quantitative variables were detailed in mean
(standard deviation) or median (minimum or maximum range).
Qualitative variables were detailed in frequency.

Results: A total of 427 positive rectal swabs were obtained for KPC.
The microorganism with the highest incidence was K. pneumoniae
with 96.20%, followed by E. coli 1.40%. In the age groups studied, the
median was 62 years +- SD, predominantly the group over 60 years
with 265 cases corresponding to 62%. The highest incidence of KPC
was detected in an intensive care unit with 32%, followed by
emergency 19% and observation 16%, with 33% in the other units.

Conclusions: The study determined that the predominant bacterium
was *“K. pneumoniae, occurs more frequently in older adults and the
most affected areas are those of ICU and emergency correlating to
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the level of immunosuppression that characterize the great part of

these patients.
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Resumen

Introduccion: La prevalencia de enterobacterias
productoras de carbapenemasas (EPC) es un grave
problema para los sistemas de salud, originando
una mortalidad del 18% al 60%, siendo
indispensable adoptar medidas para controlar su
diseminacion. Objetivos: Determinar la
enterobacteria productora de carbapenemasa con
mayor incidencia, conocer el grupo etario y las
areas hospitalarias mas afectadas por KPC.
Materiales y Métodos: Estudio analitico,
descriptivo, retrospectivo y cuali-cuantitativo de
corte transversal, en un periodo comprendido de
enero a diciembre del 2018. El universo lo
constituyeron 2710 pacientes a quienes se les
realizé hisopados rectales y cultivos en medios
cromogénicos (CHROMagarTM KPC supplement).
Las variables cuantitativas se detallaron en media
(desviaciéon estandar) o mediana (rango minimo o
maximo). Las variables cualitativas fueron
detalladas en frecuencia (%). Resultados: Se obtuvo
427 hisopados rectales positivos para KPC. El
microorganismo con mayor incidencia fue K.
pneumoniae con un 96.20%, seguido de E. coli 1,40%.
En los grupos etarios estudiados la mediana fue de
62 afnos, predominando el grupo de mayores de 60
afios con 265 casos que corresponde al 62%. La
mayor incidencia de KPC fue detectada en unidad de
cuidados intensivos con un 32%, seguido de
emergencia 19% y observacién 16%, teniendo un
33% en el resto de dependencias. Conclusiones: El
estudio determiné que la bacteria que predominé
fue la K. pneumoniae, se presenta con mayor
frecuencia en adultos mayores y las areas mas
afectadas son las de UCI vy emergencia
correlacionandose al nivel de inmunodepresiéon que
caracterizan a la gran parte de estos pacientes.

Palabras clave: enterobacterias productoras de
carbapenemasas, KPC

Introduction:

Enterobacteria are part of the usual microbiota of
the gastrointestinal tract, the most important
are: Klebsiella pneumoniae, Escherichia coli, Proteus
mirabilis, Enterobacter spp., Serratia marcescens,
Morganella morganii and Citrobacter
spp. Which can be transmitted

by direct contact or through fomites.

Enterobacter with more relevance is the Klebsiella
pneumoniae, which can colonize the
gastrointestinal, respiratory and urinary tracts and
produce an

enzyme, carbapenemase, that will confer carbapen
ems antibiotic resistance ©.

This enzyme is called carbapenemase type KPC
that corresponds to class A in
the Ambler classification ©.

A colonized patient with KPC can be carrier,
and this organism may be transiently in the
inanimate environment surrounding
the patients whether they are infected or colonized
@. and their spread has become a problem around
the world.

Other enterobacteriaceae such as Escherichia coli
and Enterobacter spp., Which harbor various types
of carbapenemases, such as metallo-beta-
lactamases (MBL) and OXA-48, can produce a similar
spectrum of disease. Bacterial resistance to
carbapenemases by the Enterobacteriaceae family
occurs by two mechanisms: 1) modifications in the
permeability of the external membrane, associated
with extended spectrum beta-lactamases (ESBL) or
AmpC hyperproduction. 2) production of beta-
lactamases with hydrolytic activity on
carbapenemases. ©

The first KPC report was made in 1996, in North
Carolina ©. In South America, the first KPC-
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2 report was made in Colombia in 2006 “.In Brazil,
Uruguay, Ecuador and Argentina, the presence of
EPC has also been reported in isolates of E.
coli, Pseudomonas spp., K.

pneumoniae, Enterobacter spp., S.
marcescens and K. oxytoca. ®*'*. In  Ecuador in
2010, the first case of KPC-type EPC was made in a
male patient with a diagnosis of Glioblastoma .

It is noteworthy that is considered enterobacteria
resistant to carbapenems any enterobacteria
(Klebsiella pneumoniae, Escherichia coli, Proteus
mirabilis, Enterobacter spp., Etc . ), When the values
of the Minimum Inhibitory Concentration (MIC) at
the least one carbapenem are equal or higher than
the cutoff point of resistance established

by the standards of CLSI; that is, a MIC > 4ug/ml
for imipenem, meropenem or doripenem and MIC>
2ug/ml for ertapenem. *?

It is estimated that 10%-30% of colonized patients
will develop infection. “*'¥ Being a serious problem
for health systems by giving rates of mortality from
18 up to 60%. " The bacteria that predominates
worldwide is the Klebsiella pneumoniae and its
rapid spread is attributed to a combination of social
factors such as international travel, patient-patient
transmission of micro-organisms
producing KPC “¢-2®and microbiological
factors , and that the KPC enzyme is encoded by
the blaw..gene, located in the Tn 4401
transposon “Ythat contributes both to the
geographic dissemination of KPC and to inter-
species transfer.

The KPC gene coding generally resides in
transposons, which are transported
by conjugative plasmids, increasing
their propagation potential ®®and making this

enzyme an international clinical and public health
concern ®. Clone ST258 is identified as the main
transporter responsible for its worldwide
dissemination and the mobile nature of the coding
genetic element has contributed to the spread of
this enzyme that has now been identified in
numerous enterobacteria and other gram-negative
bacilli. 2> 29

In world literature, infections caused by KPC-
producing bacteria do not show specificity for an
organ or tissue; The patients with the highest risk
of contracting this bacterium
are : prolonged hospitalization , intensive care unit
stay, immunosuppressed patients, invasive devices,
previous antimicrobial therapy, reception of solid
or hematological organ transplants , mechanical
ventilation and use of broad-spectrum
antibiotics #"*¥ , they are superior in low- and
middle-income countries and their clinical and
economic impact is magnified in intensive care
units; They are long-stay sites that easily generate
amplification and spread of pathogens. Although it
is important to note thatits isolation in non-
hospital sites has been documented. Therefore, the
compliance of staff hand hygiene in these units and
the daily bathing of patients with chlorhexidine are
important measures to prevent patient-to-patient
transmission ©+3%39:

Knowing the characteristics possessed by the
microorganism , it helps to define policies to
secure from them, as  well to determine the
enterobacteria producing KPC most prevalent, that
will permit to adopt institutional policies in the use
of antibiotics, and to establish the initial
scheme and also with it to control the protocols of
the invasive procedures , allowing to adopt
measures to control its dissemination. Knowing
and 1 microorganism  with  higher incidence,
the group age and the hospital

area most affected are indispensable factors to
analyze and monitor in a hospital, hence the
validity of the study.

Goals:

-To determine the highest incidence of
carbapenemase enterobacteria, to know the age
group and hospital areas most affected by KPC.

Materials and methods: this is
an analytical/descriptive, retrospective and quali-
quantitative study; in a tertiary level Hospital,
Teodoro Maldonado Carbo Hospital, Guayaquil -
Ecuador, in the period study is from January to
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December 2018. The universe was composed of
2710 rectal swabs, in which we obtained 427
positives for KPC.

The inclusion criteria included patients who met
the rectal swab criteria established by the Ministry
of Public Health of Ecuador (MSP)“”. Then the
samples were sent to the microbiology laboratory
of the Hospital, the transport was made by the
stuart medium, where it was cultive in chromogenic
medium (CHROMagar™KPC supplement) ¢, for 18-
24 hours at 37°C, thus guarantees the selection of
strains of clinical interest; once the growth is
detected, bacterial identification and susceptibility
was performed in the Vitek2 compact automated
system (BioMérieux). Macroscopically we observe
that the Chromagar will give a metallic blue
coloration if it is
a klebsiella spp., Enterobacter spp. or citrobacter sp
p., red or dark pink in the case of e. coli and cream
or translucent if it is pseudomona spp. Exclusion
criteria in patients with more than one rectal swab
in the vyear of the study.The sampling was
not probabilistic of consecutive cases. The
variables were gender, age, place of the hospital and
microorganism. The confidentiality of personal
data was maintained.

Results:

The most frequently isolated
bacteria were Klebsiella pneumoniae with 95.5%
followed by Escherichia coli with 1.40%, thirdly, E.
cloacae and K. aerdégenes were found with 1.20%
and fourthly A. baumannii with 0.70%. [graphicl]
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Graph 1.- Type of microorganism found

The 427 positives swab positive for KPC, 274 (64%)
correspond to men and 153 (36%) to women. the
median age was 62 years, the majority of the cases
observed were in the group over 60 years with 265
cases corresponding to 62 % [graph 2]
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Graph 2.- Age ranges in patients with KPC type EPC.

The highest prevalence of KPC was detected in an
intensive care unit with 33.4%, followed by
emergency 20.6% and observation 20.4%, with 31%
in the rest of the dependencies. [ Graph 3].

Graph 3.- Dependencies where to find on EPC type
KPC.
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Discussion:

Comparing with other studies, most EPC infections
worldwide are caused by K. p pneumoniae as
reported by Tzouvelekis LS et al. in Greece ©®9, as
well as in the study conducted by Kohler et. in
Canada “?with 47% K. p pneumoniae, 33% e. coli, in
Spain by Fernandez et.to the.at the Central
University Hospital of Asturias “?, the
most prevalent enterobacterium with 98% was K.
pneumoniae, in Turkey by Eseret.to the.in a
research hospital third level “?where K.
pneumoniae had a 75.5% E. coli 15%, E. cloacae 4.2%
and K. oxytoca 1.4%, compared with our study, the

most prevalent microorganism was K.
p pneumoniae in 95.5%, followed by E. coliin
1.40%, E. cloacae and K aerdgenes in 1.20%

and A. baumannii in 0.70%.

It was observed that the average age of the
population studied was 62 years, 64% corresponded
to the male sex and 36% to the female, compared to
the studies carried out by Ocampos Ugarte ]J. et
al. from Paraguay “’the average age was 51 years
and from Argentina by Echavarria et. Al. in the
University Hospital of Buenos Aires “’where its
average age was 79 years, in both studies 50% male
and the other 50% female, compared with the study
by Kohler et. that of Canada “”where the average
age was 70 years, 65% were men and 35% women.

Regarding dependence, it was observed that the
highest prevalence of KPCwas detected in an
intensive care unit with 33.4%, followed by
emergency 20.6% and observation 20.4%. Studies
described by Souli et al. Vera et al. and Correa et
al., demonstrated that long-term hospitalization,
mechanical ventilation, central venous and urinary
catheters, and previous surgery were associated
with KPC-producing K. pneumoniae, associated
with a serious underlying disease, which means that
they are more susceptible to infection "¢ 9
Outbreaks of KPC-type carbapenemase producers,
mainly of Klebsiella pneumoniae and Enterobacter
cloacae, have been reported to have increased in
ICU patients. “7*:

Conclusions:

The study determined that the predominant
bacterium was K. pneumoniae, which is mainly
involved in nosocomial infections and its rapid
spread is due to the presence in a wide variety of
plasmids that vary in size, nature and structure.

As for the age group, there is a greater percentage
in patients with older adults with a median age of
62 vyears and predominant in areas of ICU and
emergency correlating to the level of
immunosuppression that characterize most of
these patients.

The need to continue with active vigilance to
determine KPC in rectal colonization to reduce its
spread; To reinforce prevention measures such as
those described in CDC and to conduct studies that
included the clonality of the strains to be able
to identify which is present in our hospital.
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