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ABSTRACT

Urinary tract infection (UTI) is a microbial invasion of the urinary tract that overwhelms the host’s defense
mechanisms. UTIs are a common cause of consultations and hospitalizations worldwide at all ages, with
the impact on kidney function varying depending on associated risk factors and age. The increasing use of
antimicrobials has resulted in increased resistance among microorganisms. A narrative literature review
was conducted that included various texts, articles, and printed and digital materials related to urinary
tract infections caused by Escherichia coli (E. coli) and their resistance patterns. The aim was to analyze
the literature that supports the growing antimicrobial resistance of E. coli in urinary tract infections. The
study concluded that antimicrobial resistance is an issue that globally affects public health and has been
increasing. E. coli has specifically developed special resistance to fluoroquinolones and carbapenems, a
situation of increasing concern. Faced with this global emergency, we must work together to mitigate the
situation. Otherwise, the outlook for the near future will be very bleak if this health threat continues to be
ignored.
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RESUMEN

La infeccion del tracto urinario (ITU) es la invasién microbiana del aparato urinario que sobrepasa los
mecanismos de defensa del huésped. En el mundo las ITU son causa frecuente de consultas y hospitalizacion
en cualquier edad, repercusion sobre la funcion renal varia en dependencia de los factores de riesgo
asociados y la edad. El creciente consumo de los antimicrobianos ha traido como consecuencia un aumento
de la resistencia de los microorganismos. Se realizé una revision bibliografia de tipo narrativa que incluy6
diversos textos, articulos y materiales impresos y digitales relacionados con las infecciones del tracto urinario
por Escherichia coli (E. coli) y los patrones de resistencia de ellas con el objetivo de analizar bibliografia
que sustenten la creciente resistencia a los antimicrobianos que presenta E. coli en infecciones del tracto
urinario. Al finalizar el estudio se concluyd que la resistencia de antimicrobianos es un tema que afecta de
forma global a la salud publica, la misma ha ido en aumento. E. coli taxativamente ha desarrollado especial
resistencia a fluoroquinolonas y carbapenémicos situacion cada vez mas preocupante, ante esta emergencia
mundial debemos integrarnos para mitigar dicha situacion de lo contrario el escenario en un futuro proximo
sera muy poco alentador si se sigue ignorando esta amenaza de salud.
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INTRODUCTION

Urinary tract infections (UTI) are one of the most frequent infections in the hospital setting and primary health
care; they are defined as an inflammatory process involving the invasion and multiplication of microorganisms
in the urinary tract, presenting with dysuria, urgency, suprapubic pain, fever, and urinary urgency. However,
their asymptomatic form is quite common.®

These infections are classified based on different criteria: according to their location, they can be upper
or lower urinary tract; by epidemiology, they are divided into community- or hospital-acquired; by associated
factors and severity, into complicated or uncomplicated; and by clinical presentation, into symptomatic or
asymptomatic.®

The leading aetiological agent of UTIs and the one most associated with recurrence is the bacterium
Escherichia coli (E. coli). It has become increasingly resistant through multiple mechanisms related to the
massive and irrational use of antibiotics, making it difficult to treat in medical practice.

From 1928, when Fleming discovered penicillin, the so-called antibiotic era began, and from that date
onwards, in the following decades, there was an exponential increase in the creation of new classes of these
agents, especially in developed countries.®

In recent years, the production of new antibiotics has declined considerably, and antibiotic resistance has
emerged as a problem with unpredictable consequences due to the emergence of defensive mechanisms in
bacteria, viruses, fungi, and protozoa to evade the destructive action of these substances.®

Concern about this problem is demonstrated, for example, by the UK House of Lords Science and Technology
Committee, which expresses concern about the overuse and misuse of antibiotics and the loss of their
effectiveness against multiple micro-organisms.®

The speed with which multidrug-resistant microorganisms emerge is not matched by the speed with which
new antibiotics emerge, so it is conceivable that soon, there will be no new antibiotics to treat patients with
severe sepsis.®

It is essential to know what resistance means, as it is simply the mechanism by which bacteria can diminish
the action of antimicrobial agents. From a clinical point of view, a bacterium is considered sensitive to an
antibacterial when the concentration of the antibacterial at the site of infection is at least 4 times the
minimum inhibitory concentration (MIC). A concentration below the MIC qualifies the bacteria as resistant, and
intermediate values as moderately sensitive. The concepts of sensitivity and resistance are highly relative and
depend both on the value of the site of infection and on the dose and route of administration of the antibiotic.®

The social significance of identifying antimicrobial resistance patterns in E. coli bacteria is that it is
recognized as having an alarming pattern of antimicrobial resistance,-* including carbapenems. This situation
was noted by the World Health Organization when it was included in a list of bacteria for which new antibiotics
are needed rapidly.?

Given the above, the present review analyzed the literature to support the level of E. coli antimicrobial
resistance in urinary tract infections.

METHOD

Information on microbial resistance (E. coli urinary tract infections and their antimicrobial resistance
patterns) was searched in different databases, such as Scielo, Google Scholar, Medline, and the PAHO, FAO, and
OIE websites.

Original and review articles were consulted between 2019 and 2024. Keywords related to the topic were
used in Spanish and English. Once the articles to be included in the review had been selected, critical reading
and analysis of the information necessary for the drafting of the manuscript were carried out to discuss the
current problem of antimicrobial resistance.

DEVELOPMENT

For a long time, the terms infection and sepsis have been used alternatively; the current tendency is to refer
to infection as a germ-dependent bacterial process, while sepsis is the body’s immunological response to the
presence of the causative agent.®

Urinary tract infection (UTI) is a microbial invasion of the urinary tract that overcomes the host’s defense
mechanisms, produces an inflammatory reaction, and eventually, morphological and functional alterations such
as local deformation of the ureterovesical junction, thus allowing bacteria to ascend unhindered into the upper
urinary tract.®

Urinary tract infection is one of the causes of bacterial infection in outpatients and hospitalized patients. In
the pediatric age group, 8-10 % of girls and 2-3 % of boys will have a symptomatic infection before the age of 7
years. Approximately 2,4 to 2,8 % of annual UTI medical visits in the USA account for about 1 million emergency
department visits.® UTls in puberty (between 15 and 19 years of age) represent the third leading cause of
morbidity, with 297,831 cases. In children under 15 years of age, they cause 360 220 cases. The prevalence in
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children under 1 year is 20 300 cases per year.%

The microbial agent causing UTI is primarily associated with the gram-negative, facultative anaerobic
bacillus Escherichia coli, with a 60-70 % prevalence in this pathology. This bacterium colonizes the intestine
within hours after birth and is considered a commensal flora microorganism. (1213

In the United States, about 11 % of women aged 18 years have a UTI event each year, while in women aged
18-24 years, five events occur per year. In healthy women aged 18-39 years, after a first event, 24 % recur in
the next six months, and 5 % of women with an initial event have multiple episodes in a year. Today, people
over 65 years of age represent one-sixth of the general population, with one in three outpatients seen in this
population group.®

In addition, older people are at increased risk of bacterial infection, which increases morbidity, mortality, and
hospital care rates. Urinary tract infection is one of the most common infections, and if not treated promptly,
it progresses to severe sepsis. Each year in England, there are 150000 cases of sepsis in the population, causing
44000 deaths. In the elderly, urinary tract infection is one of the most common and reports 33 % of deaths from
severe sepsis in hospitalized patients in this age group. In the United States, sepsis is the tenth leading cause
of death in patients over 65 years of age. UTI is the leading cause of emergency room admissions that can
be effectively treated in the community. The annual costs per hospitalization in both England and the United
States represent significant figures.®

The incidence of urinary tract infections (UTIs) varies with age, gender, and associated risk factors. The
incidence is higher in females, with an estimated 10-20 % of women experiencing at least one episode in their
lifetime; prevalence rises from 1 % at school age to 5 % by the age of 20, which coincides with the onset of
sexual intercourse and pregnancy. After this age, prevalence continues to increase at a rate of 1 to 2 % per
decade of life so that by the age of 70, more than 10 % of women have asymptomatic bacteriuria.®

The current emergence of bacterial resistance to antibiotics is causing significant problems in hospitals
worldwide. To survive within the host, bacterial pathogens exploit different mechanisms to prevent identification
and elimination by the immune system. Microbiology laboratories enable clinicians to understand the causative
agents of this infection, as well as the in vitro behavior of existing antimicrobial resistance. This phenomenon
is constantly changing and requires systematic evaluation.®

The burden of antimicrobial resistance in gram-negative bacilli, especially E. coli, is a daily challenge in
dealing with E. coli infections.

Alarming resistance rates are reported worldwide, and increasing trends may raise concerns for the coming
years. (¥

Almost exclusively restricted to the hospital setting until the turn of the century, this problem increasingly
applies to patients with community-acquired infections.

A study showed that the most frequently isolated micro-organisms were Staphylococcus aureus and
Escherichia coli. The highest resistance patterns were found in amoxicillin +sulbactam, being most striking
against Escherichia coli and, to a lesser extent, against Staphylococcus aureus. Cefepime showed high resistance
to both microorganisms. ¥

The issue of germ resistance is vital for the treatment of both community-acquired and hospital-acquired
infections, and the joint work of microbiologists and pharmacologists in selecting the appropriate drug will help
mitigate antimicrobial resistance.

In a study conducted in the Community Health Sector of Huesca in the period 2016-2018, a significant linear
trend was observed in the decrease of E. coli susceptibility during the three years of the study. Despite this
overall increase in resistance, some drugs such as fosfomycin, nitrofurantoin, cefotaxime, gentamicin, and
piperacillin-tazobactam maintain good activity in community and hospital strains. Cefuroxime and amoxicillin-
clavulanic acid showed a significant increase in resistance in hospital strains compared to community strains in
the period studied. The mean percentage of tobramycin resistance was 20 % in hospital strains; at the community
level, although the first year of the study showed significant levels of resistance, sensitivity increased in the
following two years. The highest resistance levels (above 20 %) were found in orally administered antibiotics
frequently indicated for uncomplicated urinary tract infections: trimethoprim-sulfamethoxazole, ciprofloxacin,
and amoxicillin.®

These results show that the sensitivity patterns obtained are similar to those found in other studies, so it
is reasonable to use the data provided in the antibiograms to indicate that empirical treatments should not be
used.

In a study conducted in Lima, Peru, in 2022, 35 beta-lactamase-producing E. coli (BLEE) samples were
isolated. Most isolates were resistant to cefotaxime (25/35), no carbapenem-resistant isolates, and only two
(2/35) isolates were resistant to cefoxitin. In addition to beta-lactam resistance, it could be observed that the
isolates showed extensive resistance to ciprofloxacin in 82,9 % (29/35) of the cases. "

A study carried out in Colombia showed that of the Escherichia coli isolates, 12,1 % (n= 27) were resistant
to extended-spectrum beta-lactamases (BLEE positive), and 4,9 % (n= 11) were resistant to carbapenemics. ("
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Regular and up-to-date knowledge of antibiotic sensitivity and resistance patterns favors the choice of
effective treatment, reduces the emergence of resistance, and contributes to a more rational and appropriate
use of antimicrobials.® In Matanzas, between 2000 and 2005, the number of antimicrobial resistance cases in
the country increased by 1000.

In Matanzas between 2001 and 2006, according to statistical reports from the urology services of Matanzas, a
high incidence of UTI has been noted, either in patients admitted with this diagnosis or in those operated on for
urological pathologies who suffer from septic complications that considerably increase morbidity and hospital
stay, without the existence of a protocol for the control and follow-up of each patient treated.®

In that province of the country in 2015 and published in 2017, a study was carried out in which it became
evident that the most significant resistance patterns were to amoxicillin + sulbactam, being more striking.
Cefepime showed high resistance to both E. coli and gram-positive germs. ¥

Awareness of the serious problem of antimicrobial resistance is essential to urgently changing how antibiotics
are prescribed and used. The discovery of new antibiotics will not be the solution to contain antimicrobial
resistance if we do not alter current behaviors. Hence, it is essential to adhere to standards or treatment
protocols. All efforts made will not have a valuable impact if we do not join forces to mitigate this major global
health problem.

CONCLUSIONS

Antimicrobial resistance represents a serious threat to global health. Although advances in medical research
are promising in prevention and treatment, international action is needed to reduce the spread and mitigate
the effects of AMR.

And mitigate its adverse effects. Inappropriate prescribing of antimicrobials, increased immunization against
pathogens, implementation of infection prevention and control measures, and strengthened surveillance of
resistant pathogens in human medicine are key factors that need to be addressed to make this a strength rather
than a challenge.

BIBLIOGRAPHICAL REFERENCES

1. Rodriguez Monterroza S. Prevalencia de infecciones del tracto urinario y perfil de susceptibilidad
antimicrobiana en pacientes de la E.S.E Hospital San Jeréonimo de Monteria 2012-2016 [Tesis de Bacteriologo].
Monteria, Cordova: Facultad de Ciencias de la Salud; 2018y perfil de susceptibilidad antimicrobiana en pacientes
de la E.S.E Hospital San Jerénimo de Monteria 2012-2016 [Tesis de Bacteridlogo]. Monteria, Cérdova: Facultad
de Ciencias de la Salud; 2018 [citado 30 Sep 2019]. Disponible en: http://hdl.handle.net/123456789/988

2. Martinez Gistau M. Protocolo de prevencion de las infecciones del tracto urinario en personas mayores
institucionalizadas [Tesis en Enfermeria]. Espana: Universitat de Lleida, Facultad de Enfermeria y Fisioterapia;
2017 [citado 26 Sep 2019]. Disponible en: https://repositori.udl.cat/bitstream/handle/10459.1/59969/
mmartin ezg.pdf?sequence=1&isAllowed=y

3. Betran A, Cortés AM, Lopez C. Evaluacion de la resistencia antibiotica de Escherichia coli en infecciones
urinarias adquiridas en la comunidad del Sector Sanitario de Barbastro (Huesca). Rev Esp Quimioter [en
linea]. 2015 [citado 30 Sep 2019]; 28(5):263-266. Disponible en: http://seq.es/seq/02143429/28/5/completo.
pdf#page=50

4. Gordillo Altamirano F, Barrera Guarderas F. Perfil de resistencia de uropatogenos en pacientes con diabetes
en Quito, Ecuador, inquietante panorama. Salud Pub Méx [Internet]. 2018 [citado 30 Sep 2019]; 60(1):[aprox.
5 p.]. Disponible en: https://www.scielosp.org/scielo.php?script=sci_arttext&pid=50036-36342018000100014

5. Torres Manrrique .C, La Resistencia bacteriana a los antibioticos, siete décadas después de Fleming,
Discurso leido en el acto de su recepcion académica el 31 de octubre. Academia de Farmacia “REINO DE
ARAGON” Zaragoza 2012

6. Organizacion Mundial de la Salud. La Organizacion Mundial de la Salud publica la lista de las bacterias
para las que se necesitan emergentemente nuevos antibioticos [Internet]. OMS; 2017 [citado 20 Jul 2019];
Disponible en: http://www.who.int/mediacentre/news/releases/2017/bacteriaantibiotics-needed/es/

7. Exposito Boue LM, Bermelldon Sanchez S,Lescaille Garbey L, Delgado Rondon N, Aliaga Castellanos |,

Resistencia antimicrobiana de la Escherichia coli en pacientes con infeccion del tracto urinario, Revista
informacion cientifica Volumen 98 No. 6 noviembre-diciembre 2019 ISSN 1028-9933

https://doi.org/10.56294/shp2025149 ISSN: 3072-7677


http://hdl.handle.net/123456789/988
https://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0036-36342018000100014
http://www.who.int/mediacentre/news/releases/2017/bacteriaantibiotics-needed/es/

5 Garcia Milera y, et al

8. Ledn Ramos Osmany Lazaro, Gonzalez Martin Ronaldo, Garcia Reyes Alety, Leyva Calafell Marcia de los
Angeles, Gonzalez Fernandez Lourdes, Junco Piedra Nidieska. Comportamiento de las infecciones del sistema
genitourinario en el Hospital Universitario “Comandante Faustino Pérez Hernandez”. Matanzas. 2014-2019.
Rev.Med.Electron. [Internet]. 2021 Feb [citado 2024 Mayo 27] ; 43( 1 ): 2822-2837. Disponible en: http://
scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=51684-18242021000102822&lng=es.

9. Camacho Cruz J, Ramirez Torres MA, Rojas DP, Blanco Castro MF. Alteraciones urinarias en nifios con primera
infeccion urinaria e infeccion urinaria recurrente. Rev Cubana Pediatr. 2018[acceso: 18/02/2019]; 90(2):252-
61. Disponible en: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0034-75312018000200006 &lng=es

10. Meni Battaglia L, Vacarezza S, Balestracci A, Martin S, Capone M. Infeccion del tracto urinario. Revista
Pediatrica Elizalde. 2019 [acceso: 03/01/2021]; 10(1): 61-3. Disponible en: https://www.apelizalde.org/
revistas/Rev_Elizalde_2019.pdf#page=62

11. Plasencia Vital .J, Cabrera Solis. L, Gonzalez Pérez. D, Carassou Gutiérrez .M, Marrero Garcia M, Alvarez
Belett N, Caracterizacion de pacientes pediatricos con infeccion del tracto urinario, Revista Cubana de Medicina
Militar. 2021;50(2): 02101236 http://scielo.sld.cu http://www.revmedmilitar.sld.cu

12. Santa Cruz Segovia F, Avalos Bogado HF, Melgarejo Martinez LE, Walder Encina AL, Velazquez Aguayo GR,
Chirico Achinelli CE. Rol de la semiologia en la cistitis y la pielonefritis aguda: analisis en pacientes de Medicina
Interna del Hospital de Clinicas, Paraguay. Rev Virtual Soc Parag Med Int /Internet/. 2020 /citado 15 Dic 2020/;
7(1):30-41. http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=52312-38932020000100030&lng=es&nr
m=iso&tlng=es

13. Merino Morales M, Morales Ojeda |, Badilla Badilla J, Vallejos Medina C, Resistencia antimicrobiana
en infeccion del tracto urinario con bacteriuria en el servicio de urgencia de un hospital comunitario de
la region de Nuble, Chile, Rev. virtual Soc. Parag. Med. Int. marzo 2021; 8 (1), https://doi.org/10.18004/
rvspmi/2312-3893/2021.08.01.117

14. Santiesteban Pérez M, Vidal Tallet LA, Rodriguez Fajardo S, Casal Menéndez AX. Indicacion de
antibacterianos de reserva en el Hospital Docente Pediatrico Provincial Eliseo Noel Caamafio. Matanzas,
2015. Rev.Med.Electrén. [Internet]. 2017 Dic [citado 2024 Mayo 27]; 39(6): 1224-1235. Disponible en: http://
scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=51684-18242017000600004&lng=es

15. Gonzales Rodriguez AO, Infante Varillas SF, Reyes Farias Cl, Ladines Fajardo CE, Gonzales Escalante E.
B-Lactamasas de espectro extendido y factores de virulencia en Escherichia coli uropatdgenas en asilos de
ancianos en Lima, Peru. Rev Peru Med Exp Salud Publica. 2022;39(1):98-103. [citado 2024 Jun 22]. Disponible
en: http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=51726-46342022000100098&lng=es

16. Ortiz Ramirez L, Agudelo Restrepo C, Patifio Lopez M, Builes Manrique D, Ocampo Higuita D, Becerra Mateus
JC, et al. Factores asociados: caracteristicas clinicas, microbioldgicas y perfiles de resistencia en infecciones
urinarias asociadas a catéter en dos hospitales de alta complejidad. Infect. [Internet]. 2022 [cited 2024 June
22] ; 26(2): 161-167. Disponible en: http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0123-
93922022000200161&lng=en

FUNDING
The authors did not receive funding for the implementation of this study.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

AUTHOR CONTRIBUTION

Conceptualization: Yaima Garcia Milera, Sandra Lépez Berrio, Yuliet Calana Dominguez, Tania Colome
Gonzalez, Adriel Herrero Diaz.

Research: Yaima Garcia Milera, Sandra Lopez Berrio, Yuliet Calana Dominguez, Tania Colome Gonzalez,
Adriel Herrero Diaz.

Writing - original draft: Yaima Garcia Milera, Sandra Lépez Berrio, Yuliet Calafia Dominguez, Tania Colome
Gonzalez, Adriel Herrero Diaz.

Writing - review and editing: Yaima Garcia Milera, Sandra Lopez Berrio, Yuliet Calafia Dominguez, Tania
Colome Gonzalez, Adriel Herrero Diaz.

https://doi.org/10.56294/shp2025149 ISSN: 3072-7677


http://scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242021000102822&lng=es
http://scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242021000102822&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0034-75312018000200006&lng=es
http://www.revmedmilitar.sld.cu
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S2312-38932020000100030&lng=es&nrm=iso&tlng=es
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S2312-38932020000100030&lng=es&nrm=iso&tlng=es
https://doi.org/10.18004/rvspmi/2312-3893/2021.08.01.117
https://doi.org/10.18004/rvspmi/2312-3893/2021.08.01.117
http://scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242017000600004&lng=es
http://scieloprueba.sld.cu/scielo.php?script=sci_arttext&pid=S1684-18242017000600004&lng=es
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1726-46342022000100098&lng=es
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0123-93922022000200161&lng=en
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0123-93922022000200161&lng=en

	Marcador 1
	_GoBack

