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Abstract

Sepsis involves a series of biochemical, physiological and pathological
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alterations, with hemodynamic repercussions that increase the mortality
of the critically ill patient. For many years, attempts have been made to
achieve a predictive marker for sepsis, and its diagnosis in the public
health field has been a challenge. About 40% of sepsis cases are not of
bacterial origin, so the use of antibiotics is ineffective. Currently, it is
proposed to adapt treatments to specific subphenotypes or endotypes to
reduce the use of inappropriate therapies, which predispose to antibiotic
resistance. The recognition of pathogens could give us guidelines on
local epidemiology and improve the survival of these patients (1,2).

Keywords: Sepsis. Microorganisms. Bacterial resistance. Antimicrobials.

Patricio Vega Luzuriaga
EDITOR EN JEFE

Revista cientifica INSPILIP - Volumen 9 - Niumero 29 - Mayo - Septiembre 2025 (}? g“fm‘g%gﬁgfgu“
https://www.inspilip.gob.ec C\_) N D RYBLICA

N o e
ﬁ Republica
& } del Ecuador


https://www.inspilip.gob.ec/index.php/inspi/article/view/767
https://www.inspilip.gob.ec/index.php/inspi/article/view/767
https://www.inspilip.gob.ec/index.php/inspi/article/view/767
https://www.inspilip.gob.ec/index.php/inspi/article/view/751 
https://orcid.org/0009-0001-9590-0487
http://10.31790/inspilip.v9i28.763
https://orcid.org/0000-0001-8713-4666
https://orcid.org/0000-0001-5652-1540
https://orcid.org/0000-0002-9482-0565
https://orcid.org/0000-0003-3604-7890

(C\ REVISTA ECUATORIANA DE CIENCIA, TECNOLOGIA E

W) INNOVACION EN SALUD PUBLICA

Revista cientifica INSPILIP - Volumen 9 - Niimero 29 - Mayo - Septiembre 2025

La sepsis conlleva alteraciones bioquimicas,
fisiologicas 'y patologicas que afectan la
hemodinamia y aumentan la mortalidad en
pacientes criticos. Diagnosticarla en el dmbito de
la salud publica sigue siendo un desafio, ya que
aproximadamente el 40% de los casos no son de
origen bacteriano, lo que limita la eficacia de los
antibioticos. Actualmente, se propone personalizar
los tratamientos segun subfenotipos o endotipos
para reducir el uso de terapias inadecuadas
que fomentan la resistencia antimicrobiana.
Identificar los patogenos locales puede orientar
la epidemiologia hospitalaria y mejorar la
supervivencia de los pacientes (1, 2).

Palabras claves: Sepsis. Microorganismos.
Resistencia bacteriana. Antimicrobianos.

Introduction

Bacterial microorganisms are part of the human
microbiota, they fulfill life cycles and establish
interactions with their host, which have been
affected by the indiscriminate use of antibiotics,
generating resistance as a survival mechanism (3,
4).

According to the World Health Organization
and the World Economic Forum, the resistance
of microorganisms to the effects of antibiotics is
a challenge in the therapeutic medical field. The
mechanisms by which resistance phenomena can
occur include natural selection, random mutation,
or induced mutation caused by the application of
selective pressure on a population, which hinders
the control of infectious diseases, increasing
morbidity and mortality rates as well as healthcare
costs, posing a risk to health security (5, 6).

In the Global Report on Antimicrobial Resistance
Surveillance 2014 issued by the World Health
Organization (WHO), a high percentage of
resistance to third-generation cephalosporins for
Escherichia coli and Klebsiella pneumoniae was
detected in nosocomial and community-acquired
infections (7).

The first case of antimicrobial resistance in
Latin America was recorded in Brazil in 2003.
Subsequently, in 2010, a case of carbapenemase-
producing Klebsiella pneumoniae was reported
in Ecuador. K. pneumoniae is the most common
microorganism at the national level, which led to
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the creation of the National Plan for the prevention
and control of AMR 2019-2023 (Antimicrobial
Resistance), which includes 44  Sentinel
Hospitals responsible for gathering microbiology
information (8, 9).

Consequently, this study was carried out with
the aim of correlating the presence of multidrug-
resistant microorganisms with mortality in the
Intensive Care Unit (ICU).

Definition of basic concepts:
Multidrug-resistant microorganisms

Although there is no universal definition for
multidrug-resistant microorganisms, they are
epidemiologically recognized as those that are
resistant to one or more classes of commonly used
antibiotics, such as beta-lactams, carbapenems,
aminoglycosides, and fluoroquinolones,
associated with alteration of the intrahospital
bacterial flora, capable of generating outbreaks,
posing a significant public health problem by
reducing therapeutic alternatives and consequently
increasing the mortality rate. There is currently
an increase in the incidence and colonization of
multidrug-resistant bacteria within hospitalization
services, which is attributed to the irrational use of
antibiotics (10, 11, 12).

According to Rodriguez and collaborators,
treatment resistance is a consequence of
chromosomal mutations andthe exchange of genetic
material through mechanisms of transformation,
transduction, transposition, or conjugation, which
favor the emergence of outbreaks (13).

Bacteria can develop resistance naturally or
acquired; the former appears before the use of
antibiotics and is characterized by being inherent
to a particular species. Some antimicrobial agents
can create selective pressure for the emergence
of resistant strains, such as Staphylococcus
aureus, Pseudomonas aeruginosa, Mycobacterium
tuberculosis, Streptococcus pneumoniae,
Staphylococcus epidermidis, Escherichia coli, and
Klebsiella pneumoniae (14, 15).

At the World Health Organization (WHO)
Assembly held in 2015, there was a consensus
on the need for a global action plan to combat
antimicrobial resistance worldwide, raising
awareness and educating about the rational use of
antibiotics, with the aim of optimizing the use of
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antimicrobials, reducing the incidence of hospital
infections and the spread of resistant microorganisms

(16).

A classic example is the genus Acinetobacter, a
bacterium that is found on the skin, conjunctiva,
rectum, and nasopharynx of healthy individuals. It
is currently associated with outbreaks of hospital
infections, being isolated from surgical gloves,
distilled water, intravenous solutions, ventilatory
support equipment, and others (17).

Materials and methods

In this observational, retrospective, and descriptive
study, the correlation between multidrug-resistant
microorganisms and mortality in the Intensive Care
Unit of Guasmo Sur Hospital was analyzed, during
the period from February 2022 to January 2023,
by creating a database in Excel, with data obtained
from the microbiology department of Guasmo
Sur General Hospital, with a total of 113 cases of
microbiological isolations, of which 69 cases that
met the following inclusion criteria were selected
as the study population: patients over 18 years old,
admitted to the ICU of Guasmo Sur Hospital, who
had microbiological rescue in any of the following
culture tests:

Blood cultures, urine cultures, secretion cultures
and tissue cultures, positive with isolation of
multiresistant microorganisms, with exclusion
criteria being all results reported outside the
previously established date, patients under 18 years
of age, patients who did not belong to the ICU
area, and isolations of microorganisms sensitive
to conventional antibiotic therapies or obtained
through rectal swabs. To quantify the incidence of
the universe, an analysis was conducted considering
variables such as sex, age, type of culture, report of
i1solation of multiresistant bacteria, admitted to the
General Hospital Guasmo Sur, during the period
from February 2022 to January 2023; then the
correlation between multiresistant microorganisms
and mortality in the Intensive Care Unit of Hospital
Guasmo Sur was analyzed.

Through the creation of a database in Excel 2023,
with information from the microbiology department
of the Guasmo Sur General Hospital, 113 isolations
of multiresistant bacteria were obtained, of which
69 samples were collected from 51 patients
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who remained hospitalized in the ICU (61 %),
followed by the services of Surgery and Internal
Medicine hospitalization. It was identified that the
microorganism with the highest incidence within
the study universe (113 samples) from the General
Hospital Guasmo Sur was carbapenemase-producing
Klebsiella pneumoniae, representing 44.2 % (50
samples), of which 35% were isolated from tracheal
aspiration, with the highest prevalence coming
from the intensive care unit at 55 %; followed by
Acinetobacter baumannii complex at 24.7 % (28
samples) and Pseudomonas aeruginosa at 22.1 %
(25 samples), with Enterobacter cloacae complex,
Escherichia coli, Proteus mirabilis, Serratia
marcescens, Providencia stuartii, Pseudomonas
putida, and Staphylococcus aureus presenting
percentages between 5 - 3 %.

From these 113 samples of multiresistant
microorganisms isolated, a specific population of 69
samples was selected for this study, which belonged
to 51 patients admitted to intensive care who met
the proposed inclusion criteria. Subsequently, new
variables such as admission date, discharge date, and
discharge condition (alive or dead) were established
in order to evaluate the correlation between
multiresistant microorganisms and mortality in the
Intensive Care Unit of Hospital Guasmo Sur from
February 2022 to January 2023.

Graph 1: Demographic data of the study
population.

Within our population, we find a higher percentage
of isolations in female patients, accounting for 59.42
% of the total studied population, with an average
age of 47 years and a standard deviation of 16.392.
Graph 1-2.
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Graph 2: Age range distribution in the study
population.

69 samples from 51 patients who remained in
intensive therapy and met the inclusion criteria
were taken into consideration. A higher number
of microorganism growth was evidenced in the
cultures of respiratory samples, including sputum,
bronchoalveolar lavage, and tracheal aspirate,
followed by the germs isolated from tissue cultures,
where a predominant growth of carbapenemase-
producing Pseudomonas aeruginosa was observed,
and blood cultures reported a higher incidence of
carbapenemase-producing K. pneumoniae.

Graph 3.
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Graph 3. Origin of simples

70.4 % of the crops with growth of multidrug-
resistant microorganisms were of respiratory origin,
with 60.87 % in tracheal aspirates, K. pneumoniae
producing carbapenemase was isolated in 17 samples
(sputum cultures: 2, tracheal aspirate culture: 9,
bronchial wash cultures: 6), and 20 samples of A.
baumannii complex (sputum cultures: 2, tracheal
aspirate culture: 15, bronchial wash cultures: 3).
Graph 4

Graph 4. Isolation of multi-resistant
microorganisms of respiratory origin

For the correlation analysis between these multidrug-
resistant bacterial microorganisms and mortality
within the Intensive Care Unit of the Guasmo Sur
General Hospital, the number of days of stay in the
Intensive Care Unit was evaluated, obtaining an
average of 20 days, with a maximum of 74 days
and a standard deviation of 11.26 days, taking
into consideration characteristics such as sex and
discharge status (alive or dead) during these days.
Out of the 51 patients, 29 were female and 22 were
male, with a mortality rate of 54.9 %, representing 28
deaths, of which 10 individuals had multiple samples
with growth of multi-resistant bacterial germs, thus
showing that there is a correlation between the
mortality rate and the presence of multi-resistant
microorganisms; however, its predictive value of
0.54 is not statistically significant to establish the
presence of multi-resistant bacteria as a risk factor
for mortality in patients within the intensive care
unit of the General Hospital Guasmo Sur.
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Table 1. Correlation between multidrug-resistant
bacterial microorganisms and mortality in the
Intensive Care Unit of Guasmo Sur General
Hospital.

Discussion

In the present retrospective, observational study,
the correlation between  multidrug-resistant
microorganisms and mortality in the Intensive
Care Unit of Guasmo Sur Hospital was analyzed
from February 2022 to January 2023, through the
establishment of a database of microbiological
reports from the hospital, obtaining a population
of 51 patients with 69 samples showing growth of
multidrug-resistant organisms. For this, variables
were established, including hospital stay days
and discharge condition, resulting in a mortality
rate of 54.9 % over a maximum of 74 days, with
a total of 28 deceased subjects, of whom 10 had
multiple microbiological rescues, concluding that
the predictive value of this study (0.54) was not
statistically significant, it can be a risk factor that
increases hospital stay and mortality; this is not
fully established, because the mortality rate is
affected when taking into account comorbidities,
hemodynamic condition, and complications that
may arise during the hospital stay.

In 2021, the European Union conducted a prospective
study on the incidence of multidrug-resistant
microorganisms and Clostridium difficile during the
period 2012-2019 in the Autonomous Community of
the Canary Islands; during this period, there was an
incidence of 1.96 cases per 10,000 stays of infections
caused by methicillin-resistant Staphylococcus
aureus, which decreased to 0.80 in 2019, reaching
the lowest figure in the surveillance period. On the
other hand, there was an increase in C. difficile at
the end of this study, as well as infections caused
by carbapenemase-producing enterobacteria at 0.47
(2014) and 2.35 (2019), with a correction in the
incidence of infections caused by imipenem-resistant
Acinetobacter baumannii in observed bacteremias of
0.17 (2012) and 0.09 (2019). No cases of infection
caused by vancomycin-resistant enterococci were
observed (17).

In Colombia, between January 2018 and December
2021, a descriptive study was created, "Group for the
study of nosocomial resistance in Colombia," based
on microbiological information reported by twenty
health institutions, according to the CLSI 2021
guidelines, which indicated that 77 % of the most

frequent microorganisms were, in descending order:
E. coli, K. pneumoniae, S. aureus, P. aeruginosa.
Notably, in the case of the latter, there was an
increase in its resistance to piperacillin-tazobactam
and carbapenems (29.2 % against imipenem and
24.5% against meropenem) (18).

In 2018 in Ecuador, the Central University conducted
a cross-sectional descriptive study in the Intensive
Care Unit of a hospital in the North of Quito,
finding that the most common bacteria was E. coli
with extended-spectrum beta-lactamases (ESBL)
at 15.2%. In the same year at the General Hospital
of Los Ceibos in Guayaquil, an observational,
retrospective, and descriptive study was conducted on
80 adult patients admitted to the intensive care unit,
with Klebsiella pneumoniae (50 %) being the most
common microorganism associated with infections
due to mechanical ventilation and endovascular
focus, followed by Acinetobacter baumannii (25
%), with a high rate of resistance. Statistics very
similar to those published by the Ecuadorian Social
Security Institute (IESS) hospital in Ambato in 2021:
Escherichia coli (22.3 %) followed by Klebsiella
pneumoniae (12.8 %). In relation to our study, it
was noted that within Intensive Care, the most
frequent microorganism associated with mechanical
ventilation pneumonia is Acinetobacter baumannii
and Klebsiella pneumoniae with resistance to beta-
lactams and carbapenems, which were therefore
included in this study (19, 20).

In the present study, 51 patients were included with
a record of 69 samples with growth of multidrug-
resistant microorganisms, mostly from respiratory
origin, where A. baumannii predominates. Of the
28 deceased patients, to whom the 39 samples
belonged, a mortality rate of 54.9 % was observed,
showing a correlation between mortality and the
growth of multidrug-resistant microorganisms; its
predictive value of 0.54 is not statistically significant
to establish it as an independent risk factor for
mortality in the intensive care unit of the Guasmo
Sur General Hospital.

Study limitations: lack of prior research.

Conclusion

The detection of multiresistant microorganisms has
had a significant global impact; according to the
WHO, these infections pose a threat to public health,
with enterobacteria being the predominant organisms
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in culture samples. It is important that each intensive
care unit develops an epidemiological management
system that allows them to determine the local
reality, as well as generate prevention mechanisms,
fostering a culture and awareness among healthcare
staff regarding the deleterious effects of diseases
caused by these pathogens. This awareness should
be updated annually, according to the growth data of
multiresistant macroorganisms and the predominant
germ, which may change each year
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