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Abstract: Urinary infections are defined as the presence of microorganisms in any part of the urinary system,
with the exception of the distal urethra. The majority are uncomplicated infections, resolved on an outpatient
basis, with empirical therapy. The objectives of this work were to study the sociodemographic characteristics
of patients, analyze associated strains and examine the response of the main microorganisms to antibiotics. A
retrospective observational study of all positive urine cultures between 2018 and 2022 was carried out in an
Institution (8340 samples). Sociodemographic data were also collected. 61.3% were women, with an average
age of 63.4 years, 43.2% from the Emergency Department. 13.5% were fitted, 56% of whom were women. 95.9%
were not taking any antibiotics and among the individuals who were taking antibiotics, 50% were injected.
Escherichia coli (53.5%) and Klebsiella pneumoniae (13,8%) are identified as the most prevalent strains. In the time
periods analyzed, Escherichia coli decreased its resistance to 11 antibiotics and increased to 5 antibiotics, while
Klebsiella pneumoniae decreased to 7 and increased to 7, with emphasis on the presence of 3 antibiotics with a
resistance rate of 100 % to all Klebsiella pneumoniae strains identified in 2022.

Keywords: urinary tract infections (C12.050.351.968.892); antibiotics (D27.505.954.122.085); bacterial resistance
(G06.099.225)

1. Introduction

Urinary tract infections are one of the most prevalent forms of infection in humans, and currently
rank second among the most common infections [1]. It is defined as the presence of a microorganism
in the kidneys, ureters, bladder or urethra (in this case, some presence of normal flora is admitted in
circumstances considered normal).

In females, considering the anatomy, namely the proximity to the vagina and anus and the
shorter urethra, the probability of urinary infections is much higher than in males, as well as
asymptomatic colonization itself, which may represent between 1 and 5% of total positive urine
cultures [2]. There are other factors and conditions (definitive or transitory) that can contribute to an
increased likelihood of developing urinary infections, such as genetic factors (reduced presence of
CXCR1 - interleukin 8 receptor; kidney damage with genetic origin), diabetes mellitus, pregnancy,
history of early urinary tract infection, circumcision, neurogenic bladder, kidney transplant,
menopause, prostatism, catheterization, urinary tract obstruction and dysfunctional elimination [3,4].

The recurrence of infections is closely associated with the fact that the urinary system has direct
communication with the outside, through the urethra [5].

Urinary infections can occur via the hematogenous route, particularly in newborns, constituting
a condition of urosepsis, via the lymphatic route, which, although described, is very rare and is
associated with cases of severe intestinal infection or retroperitoneal abscess, and via the ascending
route, which It is the genesis of most urinary infections in humans. However, the Human Being has
defense mechanisms that allow him some protection, such as urination, the normal flora of the distal
part of the urethra, the composition of urine (low osmolarity and high concentration of urea and
organic acids) and anti-inflammatory properties. adherence and antimicrobials of the bladder
mucosa, along with the immune system [6-8]-
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Timely diagnosis is crucial, as it helps to reduce the likelihood of complicated urinary infections,
with associated kidney damage and consequent kidney scarring. Usually, for the diagnosis of a
urinary infection, an initial combination of characteristic clinical manifestations on the part of the
patient (burning/pain when urinating, pollakiuria) and a positive summary urine analysis (type II
urine) are necessary, complementing the definitive diagnosis with microbiological testing
(identification of the strain and respective antibiogram). These tests can be complemented with other
clinical analyzes that may indicate positivity for infection, such as blood count and C-reactive protein,
among others9. However, at an early stage there is no evidence that the determination of other more
specific infectious markers, such as procalcitonin and even blood culture can contribute decisively to
the diagnosis [10].

Globally and across different continents, the most prevalent bacteria in community-acquired
urinary infections is Escherichia coli, with great emphasis, followed by Staphylococcus
saprophyticus, species of Proteus and Klebsiella and Enterococcus faecalis. If we analyze the urinary
infections most associated with individuals in hospital, although Escherichia coli continues to
dominate, there is an increase in other strains, namely Proteus sp, Pseudomonas aeruginosa, Klebsiella
and some fungi, with emphasis on Candida sp. [11-13].

Ideally, treatment should only begin after the identification of the microorganism and its
behavior against the antibiotics tested, either for greater effectiveness or to avoid the development of
resistance or in specific clinical situations and the effectiveness is proven, such as urinary infections.
recurrent in women [14]. Although we are witnessing a development in the use of PCR (polymerase
chain reaction) detection, microbiological tests are often time-consuming and require between 24 and
48 hours to obtain concrete and effective answers, therefore in many situations , particularly if
associated with symptoms or clinical severity, empirical therapy begins, which is based on the
accumulated knowledge that exists about this type of infections, namely the knowledge of which
strains are most common and which antibiotics are most effective for these strains . This knowledge
is acquired through the study and analysis of previous infections, which is clearly the scope of the
work presented here, which is intended to contribute decisively to increasing knowledge on this topic
[15,16]

The objectives of this study are: To study the sociodemographic characteristics of patients who
had a positive urine culture between 2018 and 2022. Analyze the main strains associated with positive
urine cultures between 2018 and 2022. Examine the response of the main microorganisms identified
to the antibiotics tested.

2. Materials and Methods

A retrospective observational study was carried out on all positive urine cultures between
January 2018 and December 2022 at a Hospital Center in the Center of Portugal, totaling 8340 samples.
Data were collected with computer support, including sex (male or female), age, origin (emergency,
hospitalization, consultation or day hospital), pregnancy (yes or no), previous antibiotic therapy (yes
or no), catheterization (yes or no), bacteria isolated (strain) and antibiotics tested (sensitive or
resistant).

Statistical analysis was performed using IBM SPSS Statistics software, version 29.0.1 for Mac
IOS. Descriptive statistics and inferential statistics were used to compare groups, using the t test for
independent samples (normal distribution) or the Mann-Whitney U test (non-normal distribution).

This work was approved by the Ethics Committee and the Data Protection Officer at the
University of Beira Interior, and all ethical precepts were scrupulously respected by the Researchers.
Informed consent was waived given the retrospective nature and the fact that no user identifying
data was used.

This work is part of an ITUCIP study (Urinary Tract Infections in the Interior Center of Portugal).

3. Results

8340 urine cultures were analyzed, corresponding to all urine samples positive for bacteria
entered at the Hospital Center between January 2018 and December 2022. The majority belonged to
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female individuals (68.3%) and the remaining 2644 to men. Regarding age, there is a variation
between one month and 99 years, with the most frequent ages being 87 years (3.5%), 85 years (3.4%),
83 and 86 years (3%) and 84 and 89 years old (2.9%), The average was 63.4 years old. By age groups,
it was observed that 9.7% of urine cultures were from individuals aged 18 years or less, 64.2% from
people aged between 18 and 65 years and 26.1% were from individuals aged over 65 years old.
Regarding origin, it is observed that the majority were patients originating in the Emergency
Department (43.2%), followed by Inpatient (31%), Outpatient Consultation (25.5%) and Day Hospital
(0.3% ). It is observed that the female sex was always the most prevalent of all origins (Figure 1).
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Figure 1. Origin by sex.

Among the female members of the sample, 3% were pregnant, with 17.5% in the first trimester,
31.3% in the second trimester and 51.2% in the third trimester of pregnancy. 13.5% of the individuals
in the sample were catheterized at the time of urine collection for urine culture, 56% of whom were
women. 4.1% of the individuals in the sample were taking antibiotics at the time of urine collection
for urine culture, with 50% having catheters. 59.4% of people taking antibiotics were women.
Regarding the most identified strains, there is a clear dominance of Escherichia coli (53,5%), followed
by Klebsiella pneumoniae (13,8%) and Proteus mirabilis (6,7%). A further 58 different bacteria were
identified, however with little expression each, representing, together, less than 11,5% of the sample,
being represented as “others”. (Figure 2).
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Figure 2. Strains identified.
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Analyzing by sex, we observed that Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis,
Enterococcus faecalis and Streptococcus agalactiae had a higher incidence in women, while
Pseudomonas aeruginosa and Staphylococcus aureus appeared more in men (Figure 3).
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Figure 3. Strains identified by sex.

The majority of those infected by Escherichia coli originated in the emergency room (47,3%),
similar to what occurred with those infected by Klebsiella pneumoniae (40,6%) and Proteus mirabillis
(49,5%). Regarding those infected with Enteroccus faecalis, Pseudomonas aeruginosa and Staphylococcus
aureus, the majority came from hospitalization (47,6% and 53,4% and 45.3%, respectively). The
majority of those infected with Streptococcus agalactiae came from external consultations.

Of the emergency patients, the majority (58,5%) were identified with Escherichia coli, 12,9% with
Klebsiella pneumoniae and 7,7% with Proteus mirabillis. Of those who were hospitalized, 39,9% were
diagnosed with Escherichia coli, 16,9% with Klebsiella pneumoniae and 8,2% with Pseudomonas
aeruginosa. Of the day hospital patients, the majority (65.2%) had Escherichia coli and 8.7% had
Pseudomonas aeruginosa. In outpatients, 60.4% had Escherichia coli, 11.3% Klebsiella pneumoniae and
5.9% Enterococcus faecalis.

Among the patients who were taking antibiotics at the time of urine collection for urine culture,
37,4% were identified with Escherichia coli, 15,9% with Klebsiella pneumoniae, 12,2% with Acinetobacter
baumanni, 10,3 % with Pseudomonas aeruginosa, 8,5% Enterococcus faecalis and 7,1% Enterococcus
faecium, with the remaining identifications in marginal percentage values. Analyzing the origin of
the patients, we observed that 18.8% were from Emergency, 19,1% from Consultation, 0,3% from Day
Hospital and 61,8% from Inpatient.

Among the individuals who were catheterized at the time of urine collection, it was observed
that in 36.3% Escherichia coli was identified, in 19.8% Klebsiella pneumoniae, in 9,2% Pseudomonas
aeruginosa and in 3,5% Acinetobacter baumanni, with the remaining identifications divided into another
12 species, but in residual values.

19.1% came from the emergency department, 7,2% from the outpatient consultation, 73,5% from
the inpatient setting and 0,2% from the day hospital.

Crossing sex and galliation, we always observed Escherichia coli as the most dominant bacteria,
although in different proportions between men and women. We also found that Proteus mirabilis,
Enterococcus faecium and Pseudomonas aeruginosa are those that affect men more compared to women
(Figure 4).
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Figure 4. Strains identified by sex in wired individuals.

Analyzing the most prevalent strains in pregnant women, we observed that in all trimesters,
Escherichia coli is always the predominant bacteria (65,7% in trimester 1, 42,9% in trimester 2 and
46,6% in trimester 3). A highlight is the 15.9% of pregnant women in the second trimester infected
with Klebsiella pneumoniae, 15,9% with Enterococcus faecalis and 14% infected with Streptococcus
agalactiae. In the third trimester, 19,4% of pregnant women were infected with Streptococcus agalactiae
and 15,9% with Enterococcus faecalis.

Analyzing the behavior of the two most prevalent bacteria in relation to the antibiotics tested,
specifically the percentage of resistant strains per year, we observe the results obtained in table 1 and
table 2.

Table 1. Escherichia coli resistance to antibiotics between 2018-2022.

2018 2019 2020 2021 2022
Ampicillin
48,7% 49,3% 46,1% NA NA
Amoxicillin
NA NA NA 0% NA
Amoxicillin/ Clavulanic Acid
36,2% 41,8% 37,3% 35% 32,6%
Piperacillin/Tazobactam
6,3% 7,2% 6,3% NA NA
Cefuroxime Axetil
20,6% 18,0% 16,0% 14,6% 18,2%
Cefotaxim3
Escherichia coli 13,1% 11,6% 11% NA NA
Ceftazidime
13,1% 7,5% 6,8% NA NA

Ceftazidime/Avibactam
NA NA NA 4,8% L 72%
Cefepime
12,8% 4,6% 5,2% NA NA
Gentamicin
8,3% 10,2% 6,1% NA NA
Amikacin
0% 0,4% _04% NA NA
Ciprofloxacin
23,1% 24,2% 20,6% NA NA
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6
Nitrofurantoin
0,8% 2,0% 0.9% 204%
Fosfomycin

1,4% 36% [ NA NA
Trimethoprim/Sulfamethoxazole

27,7% 28,7% 24,2% 24,3% 26,7%
Meropenem
0,1% 0,1% 0% NA NA
Ertapenem
0,4% 0,1% 0,1% 0,1% 0,0%
Colistin

o N - N

Table 2. Klebsiella pneumoniae resistance to antibiotics between 2018-2022.

2018 2019 2020 2021 2022
Ampicillin
26,8% 37,4%  358% NA NA
Amoxicillin
NA NA NA 100% 100%
Amoxicillin/Clavulanic Acid
41,0% 51,8% 47,5% 38,5% 35,8%
Piperacillin/Tazobactam
20,9% 20,6% 19,5% NA NA
Cefuroxime Axetil
30,9% 39,4% 35,7% 22,1% 24,6%
Cefotaxime
23,0% 35,3%  328% NA
Ceftazidime
23,6% 35,7% 30,7% 100,0% [y
Clotrimazole
100,0% 100,0%
Klebsiella Cefepime
pneumoniae 23,0% 28,1% 19,7%
Gentamicin
18,5% 207% [
Amikacin
3,9% 2,4% 1,3% 100,0% Ny
Ciprofloxacin
B e
Nitrofurantoin
18,5% 18,2% 100,0% 27,2% - 259%
Fosfomycin
19,1% 21,7% 21,0% 33,3% 7,7%
Trimethoprim/Sulfamethoxazole
27,0% 34,5% 27,7% 24,1% 22,8%
Meropen
40,0% 26,7% 33,3%
Ertapenem
2,8% 3,6% 3,8% 4,3%  43%

Colistin
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0.0% o4

Metronidazole

100,0% 100,0%

4. Discussion

In the work presented here, it was possible to fully collect the results of positive urine cultures
that were admitted to the Hospital center between January 2018, and December 2022. It thus presents
itself as a faithful portrait of the panorama for this microbiological analysis, allowing us to
understand the profile of urinary infections around influence of this health institution.

The characterization of patients in terms of age group is in line with the results of the 2021
Census [17], with the predominance of the age group between 18 and 65 years old. Women are much
more susceptible to developing urinary infections, particularly due to anatomy, and in the sample in
question here they also constituted the majority, like other studies [18]. In fact, 1 in 2 women will
have at least one episode of urinary tract infection throughout their lives and 1 in 3 will have an
episode before the age of 24 [19]. In addition to anatomical interference, pregnancy is also identified
as a preponderant factor that can contribute to these higher numbers, as it is the most prevalent
infection during this period and can contribute to complications in the fetus and mother [20]. 3% of
the women in the sample under analysis were pregnant. The risk of pre-eclampsia increases in
pregnant women who develop a urinary tract infection during the first trimester, and in our study
17,5% of pregnant women were in the first trimester [21] and special attention should therefore be
given to these women. In the study under analysis here, it was detected that it is in the third trimester
that more pregnant women developed urinary infections, as opposed to the literature that points to
the first trimester as more prevalent [22]. Although Escherichia coli is always the most isolated bacteria
in all trimesters of pregnancy among the women in the sample, in the second trimester 15,9% of
pregnant women were infected with Klebsiella pneumoniae and 15.9% were infected with Enterococcus
faecallis and in the third trimester 19. 4% with Streptococcus agalactie, these values agreeing with
those of other studies on similar samples [23,24].

Most samples came from the Emergency Department, thus inferring that they were from
patients from outside the hospital, as well as patients from external consultations, who constituted
the third most prevalent group. There is a similarity between the values obtained for Escherichia coli
and Klebisella pneumoniae in patients from these two origins, with the difference being that the third
most identified bacteria in the Emergency Department was Proteus mirabillis and in the Outpatient
Clinic it was Enterococcus faecalis. 1t is known that Proteus mirabillis may be associated with
catheterization [25] and there are more catheterized patients coming from the Emergency
Department than from the Consultation, which could be one of the differences, along with the age
group, which is higher in patients in the Urgency. It is also common knowledge that many people
who go to the Emergency Room in the older age groups come from care institutions and are often
recurring episodes. It is observed that whatever the patient's origin, Escherichia coli is always the most
isolated bacteria, but in different proportions, and in samples from the Emergency Room, Day
Hospital and Outpatient Clinic the proportion varies between 58,5% and 65,2%, while in
hospitalization, Escherichia coli continued to be the most prevalent bacteria, but with much lower
values when compared to outpatients, which is also justified mainly by the greater diversity of
bacteria that circulate in hospitals, for procedures that hospitalized patients may be undergoing
(catheterization, broad-spectrum antibiotic therapy, serious concomitant infections, surgical
procedures...) and that lead to healthcare-associated infections (HAI), in which urinary tract infection
plays a role prominent.

In the study under analysis here, at the time of collection, 13,5% were fitted, with a
predominance of women (56%). We cannot, however, analyze whether some of the infections may
result from previous catheterization, as we do not have data on the subject. Between 70 and 80% of
urinary infections associated with healthcare are directly related to individuals with catheters [26].
73,5% of the insulated patients who took part in this study came from Hospitalization and 61.8% of
those who were undergoing antibiotic therapy at the time of collection also came from
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Hospitalization, which may be one of the indicators for the existence of tract infections. more
complicated urinary tract infections and with more aggressive strains, as well as a wider range of
strains. It should also be noted that among patients coming from inpatient care and undergoing
hospitalization, 61,8% were being treated with at least one antibiotic at the time of urine collection.
There has been a huge effort on the part of Health Professionals to implement behaviors and protocols
that contribute to reducing urinary infections associated with HAI, although the reductions are not
always significant27,28.

4.1% of the individuals in the sample were taking antibiotics at the time of collecting urine for
urine culture, which goes against good microbiological practices, as the presence of the drug in the
body leads to changes in the flora and leads to difficulties in identification microbiology at laboratory
level. It may also be a factor that leads to the inability to identify the microorganism present in urine,
requiring repeat collections and new laboratory procedures, with a consequent increase in diagnostic
time and costs [29]. However, considering that more than 60% of these people were hospitalized,
antibiotics will be clinically advised, even possibly for other pathologies, and the urinary infection
may have been subsequent and, as we saw previously, even resulted from a procedure associated
with healthcare. However, the importance of performing a urine culture remains, especially because
it may contribute to an adjustment in therapy, particularly in terms of the antibiogram [30,31]. There
are benefits in carrying out a urine culture prior to the administration of antibiotic therapy, since the
study of the microorganism's sensitivity to antibiotics will allow the clinician to decide on the best
alternative, but the justifiable clinical need for treatment (with the reasons we have already explored
previously) must always be based on existing practical evidence in that geographic area, which is
only achieved through retrospective analysis studies3 [2,33,34].

In this work, 65 different strains were identified, many of which had only one or two incidences
(positive urine cultures) and were always associated with individuals from hospitalization. It is
normal for the flora in healthcare institutions to be very diverse, which is why associated infections
are also very diverse and it is usually in these patients that urinary infections are more complicated
and difficult to treat [35]. In fact, 53,4% of urine cultures that identified Pseudomonas aeruginosa came
from hospitalized patients, as well as 45,3% of those that identified Staphylococcus aureus, in line
with other similar articles [36,37].

We carried out an analysis of the resistance of Escherichia coli and Klebsiella pneumoniae, as they
are the two most isolated bacteria in this study, carrying out an evaluation over five or three years
(depending on the tests carried out), of the resistance of the bacteria to the antibiotics tested through
the antibiogram.

It is observed that Escherichia coli decreased resistance to four antibiotics over a period of 5 years
(Amoxicillin/Clavulanic Acid; Cefuroxime Axetil; Trimethoprim/Sulfamethoxazole and Ertapenem)
and decreased resistance to seven antibiotics over a period of 3 years (Ciprofloxacin; Ampicillin;
Cefotaxime; Ceftazidime; Cefepime; Gentamicin; Meropenem). According to a 2019 study, in Europe
there has been an increase in resistance of Escherichia coli to Trimethoprim/Sulfamethoxazole,
however in our study in 2018 we observed 27,7% resistance and in 2022 this value dropped to 26,7%
[38]. Also with regard to amoxicilia/clavulanic acid, although there is a decrease in resistance between
the years 2018 and 2022 (variation of -3,6%), the values presented are much higher than those found
in Germany (5.3%), and similar to those found in France (37.6%)38. Escherichia coli also showed a
decrease in resistance to ciprofloxacin (change of -2,5% in three years), resulting in 20,6% resistance,
values very similar to those found in a study carried out in Brazil [39]. Ampicillin was another of the
antibiotics to which the bacteria showed a decrease in resistance between the years studied, despite,
however, being one of the antibiotics that maintains one of the highest resistance values (46.1% of E.
coli are resistant). It has been common for this antibiotic to present these high values for several years
[40,41] .No Escherichia coli in 2020 showed resistance to Meropenem (last year of antibiogram
available) and in 2022 none showed resistance to Ertapenem. These are very positive values, however
they are not in line with what appears in other studies [42,43]. In a study published in 2023, precisely
the opposite was observed with regard to Cefepime and Amoxicillin/Clavulanic Acid, as they found
an increase in resistance to both antibiotics [41].
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On the other hand, this bacterium increased, over a period of five years, its resistance to
Nitrofurantoin and over a period of three years to Colistin, Amikacin and Fosfomycin. Nitrofurantoin
showed an increase of 23.6%, with the big jump in resistance being in the years 2021 and 2022. Until
2020 the values were relatively low and in line with what was happening at the time, with resistances
between 0,8% and 2,0% [44], respectively. There is even an article from 2008 that points out that
Escherichia coli resistant to nitrofurantoin had an intrinsic defect that made them less capable of
developing pathology45. This antibiotic has been widely used to treat urinary infections, especially
because the guidelines place it as one of those included in the first line of administration [46].

Amikacin was also one of the antibiotics to which Escherichia coli increased its resistance,
although it was only 0,4% in 2020 compared to 0% in 2018. However, there are studies that
demonstrate a positive association in the ability to overcome urinary infections caused by Escherichia
coli in the association between amikacin and nitrofurantoin [47].

In 2018, colistin presented only 0,1% of Escherichia coli as resistant and in 2020 this number rose
to 1,5%. These values are of great concern to the scientific community and several studies have
recently been carried out to fully understand the resistance mechanisms associated with this
phenomenon, namely plasmids and chromosomal mediation [48,49]. A very positive highlight is the
fact that none of the antibiotics tested in 2022 show 100% resistance, with the highest resistance value
belonging to Amoxicillin/Clavulanic Acid. If we analyze the year 2018, we observe that the fact
remains that no antibiotic presents resistance greater than 50%, with the highest value obtained being
in Ampicillin (48.7%).

With regard to Klebsiella pneumoniae, we found that in a period of three years resistance
decreased against three antibiotics (Piperacillin/Tazobactam, Cefepime and Meropenem) and in a
period of five years it decreased compared to four antibiotics (Amoxicillin/Clavulanic Acid,
Cefuroxime Axetil, Fosfomycin and Trimethoprim/Sulfamethoxazole). It is essential, however, to
highlight that only in the case of Fosfomycin this decrease was high (variation of -11.4%), as in the
other antibiotics it was very discreet and maintained resistance levels always higher than 19%, with
emphasis on Amoxicillin/Acid Clavulanic and Meropenem with values greater than 30%. Fosfomycin
has been a widely analyzed antibiotic with good results, as shown by some studies, both from the
point of view of oral50 and intravenous use [51].

This bacterium increased resistance to five antibiotics in three years (Ampicilia, Cefotaxime,
Gentamicin, Ciprofloxacin and Colistin) and to four antibiotics in five years (Ceftazidime, Amikacin,
Nitrofurantoin and Ertapenem). A very important highlight is the existence of three antibiotics to
which none of Klebsiella pneumoniae was sensitive (Ceftazidime, Amikacin and Metronidazole).
However, in the bibliography, there are situations in which Amikacin may prove to be an antibiotic
worth considering52. Some studies show that this resistance can be associated with a plasmid, which
simultaneously contributes to resistance to both Amikacin and Ampicillin simultaneously. In our
study we observed that there were 35.8% of Klebsiela pneumoniae strains resistant to Ampicillin in
2020 and only 1.3% resistant to Amikacin. The great leap in resistance to this antibiotic happened
precisely in the following year (2021), where all strains became resistant and remained so in 2022.
The increase in resistance to Ciprofloxacin was also validated in another recent study [41], however,
in this same study, an increase compared to Amoxicillin/Clavulanic Acid was also identified to values
of 36.63%. In our study, a decrease in the resistance of Amoxicillin/Clavulanic Acid was observed
compared to 2018, however the value obtained (35.8%) is very similar to that in the work of Lopez
Sampedro [41].

A very important highlight is the fact that all Klebsiella pneumoniae identified in 2022 were
resistant to Amoxicillin, Ceftazidime, Clotrimazole and Amikacin, while in 2018 none of the strains
found were resistant to all antibiotics, with the highest value obtained being in resistance to
Amoxicillin/Clavulanic Acid (41.0%) and Meropen (40.0%), which demonstrates a very significant
increase in resistance to antibiotics within a period of 5 years.

All strains in this work come from urine and are, according to the bibliography, those that tend
to present higher levels of resistance to antibiotics [53].
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Urinary infections are those that contribute most to the consumption of antibiotics, therefore
they are directly related to increases in bacterial resistance, which can have several recurrences and
therefore require the individual to take prolonged antibiotics. All prescriptions must be made based
on microbiological evidence [54].

5. Conclusion

By carrying out this work, it was possible to analyze all positive urine cultures that were carried
out in a Health Institution between the years 2018 and 2022, thus constituting an important source of
information. Females were the most prevalent and the average age was close to 63 years. The most
prevalent strain was always Escherichia coli. In females, strains of Escherichia coli, Klebsiella
pneumoniae, Proteus mirabillis and Streptococcus agalactiae dominated, and in males, Staphylococcus
aureus and Pseudomonas aeruginosa. Many urine cultures came from the Emergency Department.
Most individuals were not taking antibiotics at the time of sample collection and less than one sixth
were catheterized. In the time periods analyzed, Escherichia coli decreased its resistance against 11
antibiotics and increased compared to 5 antibiotics, while Klebsiella pneumoniae decreased compared
to 7 and increased compared to 7, with emphasis on the presence of 3 antibiotics with a rate of 100%
resistance to all Klebsiella pneumoniae strains identified by 2022.

It was not possible to understand the resistance mechanisms used by the bacteria, nor whether
these bacteria were associated with recurrent urinary infections.
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