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Introduction
Klebsiella pneumoniae producing carbapenemase type 

KPC (Kpn-KPC) is part of the emerging pathogens, with high 
capacity for in-hospital dissemination. The resistance of this 
species to third-generation cephalosporins through the pro-
duction of extended-spectrum beta-lactamases (ESBL) is 
frequent, placing carbapenemes as the treatment of choice in 
infections caused by these isolates1. However, in 1996, the first 
clinical isolation of carbapenemase-resistant K. pneumoniae 
was performed, through the production of carbapenemase 
type KPC in North Carolina, United States. From this first isola-
tion, outbreaks are recognized in various regions of the world, 
identifying a worldwide dominant clone, the ST2582.

Ecuador begins in 1985, from the publication of a Manual 
of Standards and Procedures by the Ministry of Health, and 
three years later there is the construction of a committee in 
the National Directorate of Epidemiology, in 2006 the Ministry 
of Public Health established the Norms of Control and Preven-
tion of nosocomial infections.

In Eugenio Espejo Specialties Hospital in the City of Quito, 
an observational, retrospective and descriptive study was ca-
rried out of a series of 57 cases that register cultures with KPC 
type carbapenemase-producing Klebsiella pneumoniae isola-
tes. The diagnosis was made between July and December of 
2014. We worked with the universe of 59 patients with isola-
tion of Klebsiella pneumoniae producing KPC type carbapene-
mases according to the daily census issued by the Statistics 
Unit of the said hospital.

Due to the exclusion criteria used, work was done with a 
total of 57 patients who died from this cause; the median age 
corresponded to 58, highlighting the group between 19 and 65 
years of age (n = 30). The hospital stay time reached (p10 = 
30) and (p90 = 79.6). The proportion of patients who received 
surgical procedures was 0.877.

In 40 cases of the deceased, the germ isolates came from 
orotracheal secretions, bronchoalveolar aspirate, or pleural 
fluid (70.2%); of these, 37 patients presented mechanical ven-
tilation (64.9%). In 22 of the deceased cases, the isolates were 
performed in the secretion of surgical wounds or secretion of 

bedsores (38.6%). In 11, their isolates were presented in blood 
cultures, and in 4, they were isolated in urinary tract cultures3.

There is no history of this type of outbreak at the Hospital 
"Dr. Verdi Cevallos Balda” of Portoviejo, and neither any kind 
of study carried out in it. Hence, the objective of the present 
study is to epidemiologically characterize an IH Intrahospital 
outbreak by Kpn-KPC in hospitalized patients the ICU-A of the 
Hospital“Dr. Verdi Cevallos Balda”. For the present study, the 
exceptional and unexpected increase in the number of Kpn-
KPC cases was considered as an outbreak since two cases of 
Kpn-KPC infection and one case colonized by Kpn-KPC and the 
final decision of the Control Committee for Infections prevailed 
at the time of declaring an outpatient outbreak. A propagation 
pattern that favors the hypothesis of transmission from person 
to person was considered.

Materials and methods 
The Hospital “Dr. Verdi Cevallos Balda” is a provincial hos-

pital located in the city of Portoviejo, province of Manabí, Ecua-
dor, and has 140 hospitalization beds distributed in surgical, 
clinical, and intensive care areas.

Study period
From the detection of the index case in January 2017 to 

the outbreak closure in March 2017.

Study design
Observational and descriptive study. The relevant epide-

miological and clinical aspects of patients with Kpn-KPC infec-
tion (cases) were recorded. All patients hospitalized in ICU-A 
with Kpn-KPC isolation from a clinical sample plus clinical and 
laboratory manifestations of the disease were defined as a 
case. It was described as colonization to the separation of this 
agent in surveillance rectal swab samples in patients without 
clinical or laboratory manifestations of the disease. Evolution 
was defined as: favorable (resolution of symptoms and signs 
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of infection), attributable unfavorable nonattributable (death in 
the context of active infection plus positive culture outcome), 
and unfortunate (mortality in the context of active infection 
plus the result of negative culture).

A multidisciplinary infection prevention and control stra-
tegy were immediately implemented when the outbreak was 
detected and continued until the outbreak was declared over.

Statistical analysis
A descriptive statistical analysis of the variables was per-

formed.

Results
During the study period, 2 cases of infection and 1 of coloniza-

tion by Kpn-KPC were documented. The clinical characteristics and 
the evolution of the cases are described in Table 1. 

the cleaning staff that was exclusive and unique for this room. It 
can be considered that these measures were effective in contro-
lling the outbreak since, once implemented, there were no more 
cases of infection with Kpn-KPC in hospitalized patients or ICU-A 
staff. The outbreak closes with the death of the second infected 
case on 03/04/2017.

Discussion
Our epidemiologic study describes the evolution of car-

bapenem-resistant K. pneumoniae over time in a hospital in 
Portoviejo, Ecuador. The hospital's Infection Control Commit-
tee declares an outbreak of Kpn-KPC with a high dissemination 
capacity from patient to patient in the ICU-A Intensive Care 
Unit due to its relationship between time, space, and person. 
One patient in the 3 cases of our study presented comorbidi-
ties such as type 2 diabetes mellitus and risk factors before 
hospitalization and administration of antimicrobials. These fin-
dings coincide with previous studies that evaluated risk factors 
for the acquisition of Kpn-KPC infections.

In one of them, the presence of severe disease and the 
previous use of antimicrobials, mainly cephalosporins and qui-
nolones, were identified as risk factors4.

The sensitivity of the Kpn-KPC isolates of patients during 
the outbreak decreased therapeutic options, the empirical 
treatment being inadequate in most cases. The optimal treat-
ment for infections caused by Kpn-KPC is not established. 
Moreover, the clinical data are minimal and are mainly based 
on case reports or small case series2. Colistin was the most 
frequently used antimicrobial in our patients.

Although all patients received a targeted and adequate 
antibiotic treatment, the overall mortality was high 2 of 3 pa-
tients for 66.6%.

The strategies used to control Kpn-KPC infections, such 
as increased environmental cleanliness, surveillance cultures, 
contact precautions, and prudent use of antimicrobials, were 
necessary to control the outbreak. The implementation of sur-
veillance swabs allowed to identify patients with colonization 
with Kpn-KPC, which are an essential source of transmission 
during nosocomial outbreaks5.

The ICU-A adult Intensive Care Unit room and the family 
environment are a likely factor of dissemination of the disease. 
The isolation of KPC is an alternative to clinical suspicion. The 
implementation of infection control measures is essential to 
reduce nosocomial transmission of Kpn-KPC.

To conclude, it is essential to note that the Infection Con-
trol team and health personnel must be alerted to identify the 
risk factors for Kpn-KPC infection, and thus improve the de-
tection of probable cases and establish an adequate empirical 
antibiotic treatment. In this way, preventive measures could 
be taken earlier and so avoid the patient-to-patient spread of 
this menacing bacterium and prevent future outbreaks in the 
hospital.

Conclusions
The implementation of infection control measures is essen-

tial to reduce nosocomial transmission of Kpn-KPC. Infection 
Control team and health personnel must be alerted to identify 
the risk factors for Kpn-KPC infection, and thus improve the de-
tection of probable cases and establish an adequate empirical 
antibiotic treatment. In this way, preventive measures could be 
taken earlier and so avoid the patient-to-patient spread of this 

Table 1. Clinical and epidemiological characteristics of 3 ca-
ses of Kpn-KPC-producing Klebsiella pneumoniae infection.

The first case was detected on January 25, 2017, in the in-
tensive care unit (ICU-A), in a patient admitted to the hospital with 
a diagnosis of septic Shock of nondetermined focus. The second 
case is detected in the intensive care unit (ICU-A) on January 30, 
2017, in a patient admitted with a diagnosis of chest trauma. The 
third colonized case is detected in the intensive care unit (ICU-A) on 
January 30, 2017, with a diagnosis of Chronic Obstructive Pulmo-
nary Disease COPD.

The hospitalization room for patients at the time of diagnosis 
of Kpn-KPC infection was the adult intensive care unit (ICU-A). The 
overall mortality was 66.6%, while the mortality attributable to 
Kpn-KPC infection was 33.3% of the cases. (Table 2)

Table 2. Mortality.
Within the strategies implemented for the control of the out-

break, surveillance swabs were performed in the three patients, of 
which 1 (33%) was colonized.

Among the strategies used to control the outbreak are the fo-
llowing: the education of the patient, family members, and health 
personnel, intensification of the control of compliance with isola-
tion measures (handwashing, use of gloves and disposable gowns). 
It was possible to have staff that only worked in the UCI-A, besides 
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menacing bacterium and prevent future outbreaks in the hospi-
tal. Intensive Care Unit room and the family environment are a 
probable factor of dissemination of the disease. The isolation of 
KPC is an alternative to clinical suspicion.

Limitations
Our study has some limitations. The main one is the sample 

size. The delusion of these infections is relatively low. Exposure to 
previous antibiotics was not collected. It was not possible to obtain 
molecular and phenotypic results of the samples of these patients.
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