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Abstract: Urinary infections are very prevalent in pregnant women and are a cause for great concern
considering the negative impacts they can have on both, the mother and the baby. The objectives were
characterize urinary infections associated with pregnant women, study the most prevalent strains in urinary
infections in pregnant women and analyze the antibiogram of the most prevalent strains in infections in
pregnant women. A retrospective observational study was carried out on all positive urine cultures from
pregnant women between January 2018 and December 2022 at a Hospital Center in the Center of Portugal,
totaling 201 samples. Data were collected with computer support, including age, origin, previous antibiotic
therapy, catheterization, isolated bacteria and tested antibiotic therapy. The majority of pregnant women were
in the third trimester of pregnancy and came from the External Consultation. The most identified bacteria was
Escherichia coli, followed by Streptococcus agalactiae. Regarding the interaction with antibiotics, Escherichia
coli showed total sensitivity to one antibiotic, while Streptococcus agalactiae showed sensitivity to four
antibiotics in 2022. This work contributes to the knowledge of urinary infections in pregnant women in the
center of the country, being a contribution to the continued improvement of the care provided.

Keywords: Streptococcus agalactine; Escherichia coli; urinary infections; pregnant

1. Introduction

Urinary infections are one of the main infections that affect humans. A urinary infection is
considered to be the existence of microorganisms in any part of the urinary system, with the exception
of the distal component of the urethra, where some microorganisms may exist without resulting in
infection.

There are several reasons that justify these high values, such as the close proximity between the
urethra and the anus and the direct contact with the external environment through the urethra (1). In
the case of women, for anatomical but also hormonal reasons, the probability of developing urinary
infections is much higher than that of men, and it is estimated that they may have at least one urinary
infection throughout their lives (2) . There are also other conditions that can increase the likelihood
of acquiring a urinary infection, such as diabetes mellitus, urinary incontinence, anatomical defects
in the urinary system, immobility, urinary retention, increasing age and immunosuppression (3).
Urinary infections can occur via the ascending route (ascent of microorganisms through the urethra),
the most common being the hematogenous route (very associated with newborns) and the lymphatic
route (a rare situation associated with intestinal infections) (4).

Enterobacteria are always the most prevalent bacteria in urinary tract infections, with emphasis
on Escherichia coli. Although this is the most prevalent bacteria, its values vary, and in community-
acquired infections they are much higher while in healthcare-associated infections they are lower —
in this type of infections there are many more strains involved, since that we talk about a hospital
flora. In second place, Klebsiella pneumoniae usually appears as the most prevalent bacteria (5).

The treatment of bacterial urinary infections is done through the use of antibiotics, after carrying
out a urine culture. This analysis allows urine to be collected and analyzed, in order to identify the
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microorganism causing the urinary infection and the respective antibiotic test, identifying those that
are sensitive to resistance. Currently, there are other microbiological techniques, which cover the area
of molecular biology and whose main objective is to reduce the time required for a urine culture
result, which will never be less than 48 hours (6). The reference technique is still urine culture, but
these developments should make it possible to reduce the time that classical microbiology needs to
respond and thus contribute to mitigating one of the major associated problems, which involves the
need for empirical therapy, whenever there is no other alternative. clinic that can be used while
awaiting the microbiological result (7).

From a physiological point of view, pregnancy is a state that can also contribute to an increase
in urinary infections. In fact, urinary tract infections are the most common among pregnant women
and can be associated with an increased risk of death or morbidity, both maternal and fetal (8).
Among the various associated explanations, emphasis is placed on the expansion of the uterus and
the hormonal component, which leads to a decrease in urine flow and greater retention (9). There is
therefore an increased likelihood of bacteria in the urinary tract, resulting not only in symptomatic
bacteriuria (in which identification is facilitated because the pregnant woman's symptoms lead her
to seek support), but there may also be asymptomatic bacteriuria, with the presence of bacteria in the
urinary tract, but without the characteristic symptoms (10,11). It is therefore essential that all
pregnant women are screened for the presence of bacteria in the urine and that whenever this is
detected, associated therapy should occur, since even asymptomatic bacteriuria presents a risk of
progression to pyelonephritis or other associated complications (11). After this treatment,
recommended by most guidelines as being limited to three days of antibiotic therapy, follow-up must
be maintained. The treatment of urinary infections in pregnant women is of crucial importance and
imperative, considering the negative impact and evolution that the infection will have if not resolved
in a timely manner (12,13).

Similar to the general population, Escherichia coli is also the most prevalent bacteria associated
with urinary infections in pregnant women (14). Experimental work using animals suggests that
Escherichia coli may be associated with the induction of early labor, however this model has not yet
been proven in humans (14). The objetives were Characterize urinary infections associated with
pregnant women; Study the most prevalent strains in urinary infections in pregnant women; Analyze
the antibiogram of the most prevalent strains in infections in pregnant women.

2. Materials and Methods

A retrospective observational study was carried out on all positive urine cultures from pregnant
women between January 2018 and December 2022 at a Hospital Center in the Center of Portugal,
totaling 201 samples. Data were collected with computer support, including age, origin (urgency,
hospitalization or consultation), previous antibiotic therapy (yes or no), catheterization (yes or no),
isolated bacteria (strain) and tested antibiotic therapy (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 is part of the ITUCIP study (Urinary Tract Infections in the Interior Center of
Portugal).

3. Results

The study sample consisted of 201 pregnant women, with an average age of 32.3 years. The
majority of pregnant women were in the third trimester of pregnancy (graph 1)
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Graph 1 - Sample distribution by quarter.

Only one of the women had a catheter (0.49%) and was in the third trimester of pregnancy. 1.9%
of pregnant women were receiving prior antibiotic therapy at the time of urine collection for urine
culture. Of these, 50% were in the third quarter, 25% in the second quarter and 25% in the first quarter.

92.52% of pregnant women came from the Outpatient Clinic, 5.98% from the Emergency
Department and 1.5% from the Inpatient Department. Analyzing this data by quarter we observed

(graph 2):
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Graph 2 - Distribution of the sample by trimester of pregnancy and service of origin.

Regarding the strains identified, we found that 52.4% of urine cultures showed Escherichia coli,
16.9% Streptococcus agalactiae, 13.9% Enterococcus faecalis, 9.5% Klebisella pneumoniae, 3.9%
Proteus mirabilis, 1.9 % Staphylococcus saprophyticus and 1.5% Staphylococcus aureus. Analyzing
by quarter, we can see what is shown in graph 3.
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Graph 3 - Distribution of the sample by identified bacteria and quarter of pregnancy.

Analyzing the interaction of the two most isolated bacteria in relation to the antibiotics tested in
the last year analyzed (2022), particularly in relation to resistant strains, what appears in table 1:

Table 1. Resistance of Escherichia coli and Streptococcus agalactie to antibiotics in 2022.

Escherichia coli Streptococcus agalactiae
Amoxicilina/Acido Clavulanico 32,6%
Cefuroxima Axetil 18,2%
Ceftazidima/Avibactam 7,2%
Nitrofurantoina 24 4%
Trimetoprim/Sulfametoxazol 26,7% 0,0%
Ertapenem 0,0% 0,0%
Benzilpenicilina 0,0%
Meticilina 6,9%
Clotrimazol 0,0%
Vancomicina 67,4%
Imipenen 41,1%

4. Discussion

The work under analysis here included 201 urine cultures from pregnant women who were
admitted over a period of four years to a Hospital in the Center of the Country. We observed that the
average age of the individuals is 32.3 years, higher than the values indicated according to PorData
for the first pregnancy in Portuguese women, which is 30.8 years for the first child (PorData,
2022)(15). There is, however, no way with the data studied to understand whether women are
pregnant with their first child or not, but by comparing only the average age value obtained in the
study we can say that there will be several in the process of second and/or third pregnancies.

Urinary infections represent a very important type of pathology in pregnant women, as
structural and hormonal changes contribute to an increased risk (16).

The need for pregnant women to be screened for the possibility of having a urinary tract
infection is highly valued and highlighted by scientific literature, whether older or more recent, as
there are several reports of asymptomatic infections. In these cases, the pregnant woman does not
have characteristic symptoms that would lead her to seek medical support, however the existence of
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asymptomatic bacteriuria can carry the same risks as a symptomatic urinary infection (17,18). Even
asymptomatic bacteriuria should be treated in the same way as a symptomatic urinary infection, as
the consequences can be exactly the same (19).

Only one woman was bandaged and came from hospitalization. This pregnant woman's urine
culture was identified with Proteus mirabilis, clearly a bacterium closely associated with gallstone
processes due to its physiological characteristics, particularly due to its ability to adhere to surfaces
(20).

A very positive highlight is the fact that the vast majority of pregnant women come from
External Consultation, which reveals great continuous monitoring by the Health Institution, thus
avoiding the need to resort to the emergency service, which only had a prevalence of 5 98%, 91.8% of
these pregnant women are in the third trimester of pregnancy.

The majority of pregnant women were in the third trimester and there are studies that show that
the existence of a urinary tract infection during this period of pregnancy is positively associated with
the risk of pre-eclampsia (21). It is also important to highlight that 17.4% of pregnant women were in
the first trimester when they were diagnosed with a urinary tract infection, and the literature also
shows that urinary infections during this period contribute to an increased risk of pre-eclampsia (22)
. We thus see that, regardless of the moment of pregnancy, the need for these women to be closely
monitored until the end of pregnancy is preponderant, considering the cross-sectional increase in
risk.

Evaluating the strains most identified in positive urine cultures from pregnant women, we
found that Escherichia coli was the most prevalent, as is the case in almost all similar studies. In
second place is Streptococcus agalactiae, and in third place is Enterococcus facecalis, with Klebsiella
only in fourth place. Klebsiella pneumoniae is usually the second most identified strain in this type
of population (23). A note for a 2022 study carried out on pregnant women, in which Streptococcus
agalactiae appears as the most prevalent bacteria, followed by Escherichia coli (24).

Considering the difficulties in treating urinary infections in pregnant women, attempts have
been made to determine guidelines, in the sense that their implementation can contribute, in a clear
and operational way, to the treatment of the pathology, with the minimum possible negative impact,
whether on the mother and baby, as possible complications are very well documented and include
everything from premature birth to situations of high severity and risk of death (25). The duration of
treatment should always be minimized as much as possible, without jeopardizing its effectiveness
(26). The use of antibiotics during pregnancy can be associated with short or long-term effects, both
on newborns and women, and should therefore always be considered carefully. In general, studies
show safety in the use of vancomycin, beta lactams, nitrofurantoin, metronidazole, clindamycin and
phosphomycin, with tetracyclines and fluoroquinolones being avoided (27). It should also be noted
that the antibiogram provided by the laboratory is general, and the prescription must then be adapted
by the specialist, considering the pregnant woman's conditions, and some of the drugs may not be
eligible for the pregnant woman's clinical situation.

All strains of Escherichia coli are sensitive to just one antibiotic — Ertapenem, and for the
remaining five tested, values range from 7.2% resistance to Ceftazidime/Avibactam and 32.6% to
Amoxicillin/Clavulanic Acid. Ceftazidime/Avibactam has been shown to be an antibiotic with low
resistance values (less than 5%) in several similar studies, including in complicated urinary infections
(28, 29). With regard to Amoxicillin/Clavulanic Acid, a progressive increase in resistance has been
observed, as demonstrated in a 2021 study, where the sensitivity values of Escherichia coli in 2005
were 90%, falling to less than 45% in the year 2017 (30). In a study carried out in Croatia, the increase
in resistance to Amoxicillin/Clavulanic Acid by Escherichia coli is associated with the massive use of
this antibiotic, with its use even being restricted, as a way of contributing to the reduction of
resistance (31).

Ertapenem, a cabapenem that shares the basis of action with Imipenem and Meropenem, has
been shown to be less effective with non-fermenting bacteria (32). It proved to be an antibiotic that
can be very useful, since no strain of Escherichia coli and Streptococcus agalactiae was resistant in
the year 2022. Indeed, it is an antibiotic that has performed well, showing low resistance values (33).
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Streptococcus agalactiae strains were completely sensitive to four antibiotics, with the most
worrying values of resistance associated with Vancomycin, in which more than 67% of the strains are
resistant, a very high value compared to other similar studies, which present much lower values (34).
On the other hand, no strain of Streptococcus agalactiae showed resistance to
Trimethoprim/Sulfamethoxazole, a result contrary to other studies, with resistance levels greater than
50%  (35). Although all strains of Streptococcus agalactiae are sensitive to
Trimethoprim/Sulfamethoxazole, this antibiotic should be avoided, particularly during the first
trimester of pregnancy, due to the risk of the “antifolate” effect, associated with the neuronal tube
(36).

5. Conclusions

By carrying out this study, it was possible to observe that the majority of pregnant women were
in the third trimester of pregnancy and had come from the External Consultation. The two most
isolated strains were Escherichia coli and Streptococcus agalactiae. Regarding the interaction with
the antibiotics tested in 2022, it is observed that all strains of Escherichia coli are susceptible to
Ertapenem, while all strains of Streprococcus agalactiae are susceptible to four antibiotics -
Trimethoprim/Sulfamethoxazole, Ertapenem, Benzylpenicillin and Clotrimazole. This study thus
allows us to better understand both the overview of the main strains that contribute to urinary
infections in pregnant women and their spectrum of interaction with antibiotics
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