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Background: Urogenital bacterial infections have a high incidence in humans. The most frequent cause of infections of the
urogenital tract is gram-negative bacteria. Antibiotics are very effective in curing infectious diseases but they
are accompanied by health complications. Probiotics are live microorganisms that are believed to confer a ben-
eficial effect on human health when consumed in adequate amounts. This study aimed to compare outcomes
from antibiotic treatment with and without the use of probiotics in 897 patients with lower urogenital tract in-
fections, including cystitis, urethritis, prostatitis, and vulvovaginitis.

Material/Methods: A total of 897 patients aged 18 to 55 years were included in this research. Patients were divided into an inter-
vention group including 460 patients (254 women, 206 men) and a comparison group including 437 patients
(240 women, 197 men). The probiotics received by patients were capsules of ProBalans®. The diagnosis of cys-
titis, urethritis, prostatitis, vulvovaginitis, and sexually transmitted infection was done using several tests, and
antibiotics were used for treatment. Qualitative data were analyzed using the chi-square or Fisher exact test.
Results: We found a significant difference regarding patients’ impressions of improvement after therapy between pa-
tients in the intervention group and the comparison group.

Conclusions: Use of probiotics together with antibiotics in the treatment of urogenital tract infection can help to reduce the
adverse effects of antibiotics, increase the efficiency of antibiotic therapy, and reduce bacterial resistance to
antibiotics. However, further research is needed to confirm these potential health benefits.
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Introduction

Urinary tract infections (UTIs) are among the most common
bacterial infections worldwide, occurring in both communi-
ty and healthcare settings. Bacteria are the main causative
agents of these infections, although more rarely, other mi-
croorganisms, such as fungi and some viruses, have been re-
ported to be responsible for ITUs. Uropathogenic Escherichia
coli is the most common causative agent of UTlIs, followed by
Klebsiella pneumonia, Proteus mirabilis, Enterococcus faecalis,
and Staphylococcus spp. [1].

Urogenital infections have a high incidence in humans, as a
result of many favorable factors and possible routes via which
bacteria can attack organs in the urogenital tract. The urogen-
ital tract is in direct contact with the external environment,
which has affects the risk of bacterial infections. Factors that
contribute to infections of the urogenital tract include con-
genital anomalies of the urogenital system, pathology in the
urogenital tract that develops during the lifetime, age, general
immune status, sexual and lifestyle habits, and iatrogenic in-
fections, such as endoscopic or operative interventions of the
urogenital tract performed for diagnostic or curative purpos-
es. The anatomy, physiologic function, and topography of the
urogenital tract strongly favors the development of infections.

The microorganisms attack the urogenital tract via antero-
grade, retrograde, hematogenous, lymphogenous, per continu-
itatem (direct spread), and iatrogenic transport pathways. The
most frequent ways in which these infectious agents attack
the urogenital system are via retrograde and iatrogenic routes.

Sexually transmitted infections (STls) are disease processes by
transmission through sexual contact. STls involve the trans-
mission of organisms between sexual partners through differ-
ent routes of sexual contact, either oral, anal, or vaginal. The
8 most common cause of STls are Chlamydia spp., Neisseria
gonorrhea, Treponema pallidum, Trichomonas vaginalis, herpes
simplex virus, HIV, and human papilloma virus [2].

Probiotics are supplements that contain non-pathogenic mi-
crobes such as bacteria and yeast that colonize the gut and
can potentially yield a variety of health benefits [1,3]. There
are various ways the probiotics can work inside our body, in-
cluding stimulating the growth of good commensal microbes
and inhibiting the growth of pathogenic microorganisms [3].

The term probiotics came into common use after 1980. The in-
troduction of this concept is generally attributed to Nobel laure-
ate llija Ilji¢ Meénikov, who ascribed the longevity of Bulgarian
peasants to their habit of regular yogurt consumption [4]. In
1907, Mecnikov proposed that “the dependence of intesti-
nal microbes on food makes it possible to adopt measures to
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modify the flora in our body and to replace harmful microbes
with beneficial microbes” [5]. A large expansion of the poten-
tial market for probiotics has led to demands for scientific val-
idation of the supposed benefits of these microorganisms [6].

It has been proven that antibiotic treatment can cause diar-
rhea in 20% of patients, and this development is more pro-
nounced in children. The mechanism of diarrhea development
during antibiotic therapy is a consequence of disturbance of
the bacterial flora in the intestine, which then changes the
metabolism of carbohydrates, leading to reduced absorption
of fatty acids and osmotic diarrhea as a result.

Antibiotics attack beneficial gut microbes, resulting in altered
microbiota composition [7]. Antibiotic treatment causes chang-
es in the composition of the gut microbiota, alters the produc-
tion of mucin and cytokines, and weakens the intestinal epi-
thelial cell barrier [8]. A systematic review and meta-analysis
for probiotic supplementation during antibiotic treatment con-
ducted in 2023 showed that probiotic supplementation during
antibiotic therapy was not influential on gut microbiome di-
versity indices [9]. However, the main limitations of the study
were a limited number of studies for probiotics and antibiotic
treatment, low sample sizes, use of different bacterial strains
as probiotics, varied type and dose of antibiotics, inclusion of
patients with different health conditions, and variation in age
across the included studies.

In this study, we aimed to compare outcomes from antibiotic
treatment with and without the use of probiotics in 897 pa-
tients with lower urogenital tract infections, including cysti-
tis, urethritis, prostatitis, and vulvovaginitis.

Material and Methods

Ethics Statement

The study received approval from the Institutional Review Board
at the University “Hasan Prishtina” Prishtine, Kosovo, ensur-
ing that it adhered to ethical guidelines for research involving
human participants. Informed consent was obtained from all
participants before their involvement in the study. Participants
were provided with a detailed information sheet explaining the
purpose of the research, procedures, and potential risks and
benefits. Confidentiality was maintained by assigning unique
identification numbers, and all data were stored securely, ac-
cessible only to the research team. Additionally, debriefing was
provided to participants upon study completion, clarifying the
study objectives and addressing any concerns.
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Study Design

This study used a randomized controlled trial design to inves-
tigate the outcomes from antibiotic treatment with and with-
out the use of probiotics in 897 patients with lower urogen-
ital tract infections, including cystitis, urethritis, prostatitis,
and vulvovaginitis.

Participants

A total of 897 patients aged 18 to 55 years were included in
this research. Patients were randomized into an intervention
group or a comparison group. Patients in both groups had in-
fections of the lower urogenital tract, mainly cystitis, urethri-
tis, prostatitis, or vulvovaginitis. The exclusion criteria were
patients with compromised hormonal analyses, psychogenic
problems, and those who had received prior therapy, such as
with antibiotics or antidepressants. Patients with a history of
depression, poor health, and previous allergic reactions were
also excluded from the study.

Procedure

We collected information regarding patients’ age, history of
previous diseases, and possible allergies. Before treatment, af-
ter the end of treatment, and in follow-up visits, the following
tests were conducted in all patients: urine culture, sperm cul-
ture, urethral smear, prostatic smear, and tests for chlamydia,
urea plasma, mycoplasma, and Neisseria gonorrhea. Patients
with persistent infection after treatment were tested for re-
sistance to the administered antibiotics. Microbiological anal-
ysis for each patient was conducted 5 days after the end of
antibiotic therapy. An experienced urologist and microbiolo-
gist performed all procedures.

Patients in both groups before the start of therapy underwent
microbiological testing, including urine culture, sperm cul-
ture, urethral swab, vaginal or vulvar swab, expressed pros-
tatic excretion, tests for chlamydia, urea plasma, and myco-
plasma, and routine hematological and biochemical analyses.
Antibiotic susceptibility testing using the disk diffusion meth-
od was conducted in patients in both groups and in patients
with persistent infection after the end of therapy. All micro-
biological analyses were performed at the National Institute
of Public Health of Kosovo and in private microbiological lab-
oratories in Kosovo.

All patients in the intervention group were prescribed pro-
biotics twice a day during the duration of antibiotic thera-
py and for 7 days after the end of the antibiotic therapy. The
probiotics received by patients were capsules of ProBalans®
(Lactobacillus acidophilus LA3, Bifidobacterium animalis ssp. lac-
tis BLC1, and L. casei BGP93; 1x10° colony-forming units [CFU]).
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It was explained to each patient that probiotics should be tak-
en 3 h after taking antibiotics and that probiotics should not
be consumed together with drinks that contained alcohol or
with hot foods or drinks. The diagnosis of cystitis, urethritis,
prostatitis, vulvovaginitis, and sexually transmitted infection
(STI) was done based on urine culture, sperm culture, urethral
smear, prostatic smear, and tests for chlamydia, ureaplasma,
mycoplasma, and Neisseria gonorrhoeae. The treatment of pa-
tients with antibiotics was done based on the results of anti-
biotic susceptibility testing bacterial pathogens before start of
therapy, as well as their subjective tolerance, in both groups.
The following antibiotics were used to treat patients in this
study: amoxicillin, cefixime, ceftriaxone, cephalosporin, cipro-
floxacin, levofloxacin, clarithromycin, gentamicin, azithromycin,
and doxycycline. Amoxicillin, cefixime, ceftriaxione, cephalo-
sporins, ciprofloxacin, levofloxacine, clarithromycine, genta-
micin, azithromycin, and doxycycline are used for treatment
of cystitis, urethritis, prostatitis, vulvovaginitis, and STls. The
duration of antibiotic therapy was 10 to 14 days. Patients in
the comparison group were not prescribed probiotic therapy.
All patients were supervised before therapy, during therapy,
and after antibiotic and probiotic therapy.

The Clinical Global Impression of Improvement (CGI-I) and
Patient Global Impression of Improvement (PGI-I) scales were
also administered to patients in both groups. The PGI-I eval-
uates all aspects of a patient’s health and assesses if there
has been improvement or decline in clinical status, where-
as the CGI-I provides brief assessment of the clinician’s view
of a patient’s condition prior to and after the therapy. In the
PGI-I, patients were asked to describe their experience with
the treatment received (antibiotics plus probiotics or antibiot-
ics alone). In the CGI-I, treating physicians were asked to de-
scribe their patients’ experience with the treatment received.
In both scales, patient experience and clinician observation
are categorized in 5 scores: very good, good, no change, bad,
and very bad.

The present study was conducted in accordance with the appli-
cable laws and regulations in Kosovo, and in accordance with
the ethical principles laid down in the Declaration of Helsinki.
The study began in January 2020 and ended in December 2022.

Data Analysis

The data were analyzed using IBM SPSS 22.0 (IBM Corp.,
Armonk, NY, USA). The obtained data are presented as medi-
an and range for quantitative data and as number and per-
centage for qualitative data. Testing of quantitative data with
a normal distribution was done using one-way analysis of
variance and data with a non-normal distribution were ana-
lyzed with the Kruskal-Wallis test. Numerical variables were
assessed for a normal distribution using the Shapiro-Wilk test
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of normality. Testing of quantitative data between groups with
a normal distribution was performed using an unpaired t test,
and the Mann-Whitney test was used for data with a non-nor-
mal distribution. Qualitative data were analyzed with the chi-
square test or Fisher exact test. P<0.05 was considered sta-
tistically significant.

Results

Participation and Randomization of Patients

A total of 897 patients were included in this study. The inter-
vention group included 460 patients (254 women and 206
men), with age range 18 to 25 years. The comparison group
included 437 patients (240 women and 197 men), with age
range 18 to 55 years. Patients in both groups had infections
of the lower urogenital tract, mainly cystitis, urethritis, pros-
tatitis, or vulvovaginitis. Most patients were from Kosovo. All
patients from both groups responded to the examinations re-
quired by our study in Figure 1.

Table 1. Urogenital infections in both groups by sex (2020-2022).

Intervention group

Urogenital
infection

(n=206)

(n=254)

Age (years),

Median (range) 32 (18-55) 29 (18-55)
Cystitis 30 (14.6) 157 (61.8)
Urethritis 66 (32.0) /
Vulvovaginitis / 97 (38.2)
Prostatitis 110 (53.4) /
Total 206 (44.8) 254 (55.2)
STI 43 (20.9) 78 (30.7)
Gonorrhea 9 (4.4) 21 (8.3)
Chlamydia 10 (4.9) 20 (7.9)
Ureaplasma 16 (7.8) 18 (7.1)
Mycoplasma 8 (3.9) 19 (7.5)

(n=197)
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Completed 24 months

Completed 24 months

n=460 (100%) n=437 (100%)

Figure 1. Patients’ participation and randomization to the
project’s examinations.

As shown in Table 1, there were no significant differences be-
tween the intervention and comparison groups in terms of
patient characteristics and results of microbiological analysis
prior to therapy. In the intervention group, 187 patients had
cystitis (157 women and 30 men), and 163 patients had ure-
thritis and/or vulvovaginitis (97 women and 66 men). In the
intervention group, 121 patients (78 women and 43 men) had
STls, and 110 men had prostatitis. In the comparison group,
178 patients (145 women and 33 men) had cystitis, 169 pa-
tients (95 women and 74 men) had urethritis and/or vulvo-
vaginitis, 108 patients had STls (66 women and 42 men), and
90 men had prostatitis. The most frequent STl in both groups

Comparison group

Both sexes

(n=240) (n=897)

31 (18-55) 30 (18-55) 897 (100.0) P>0.05

F, P>0.05

33 (16.8) 145 (60.4) W5 (107) EEEmEEEEs
M, P>0.05
74 (37.6) / 140 (15.6) M, P>0.05
/ 95 (39.6) 192 (21.4) F, P>0.05
90 (45.7) / 200 (22.3) M, P>0.05

197 (45.1) 240 (54.9) 897 (100.0)  P>0.05

F, P>0.05

42 (21.3) 66 (27.5) 29 (15.5) e
M, P>0.05
F, P>0.05

6 (3.0) 12 (5.0) 0F (G4) — CEEEEOSEEEE
M, P>0.05
F, P>0.05

23 (11.7) 35 (14.6) ey -
M, P>0.05
F, P>0.05

10 (5.1) 14 (5.8) 50 (65) @ s
M, P>0.05
F, P>0.05

3 (1.5 5 (2.1) B E)
M, P>0.05

M — men; F — women; STl — sexually transmitted infection.
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Table 2. Results of microbiological analyses before treatment.

Sperm

Bacteria culture**

404 (45.0) *897 (100.0)

Urethral

404 (45.0)

PHARMACEUTICAL RESEARCH

Vaginal
and vulvar
smear***

Expressed
prostatic
excretion

493 (55.0) 404 (45.0) 2602 (100.0)

* Percentage of total patients in both groups; ** total for men in both groups; *** total for women in both groups.

Table 3. Patients in the intervention group with persistent infection after antibiotic and probiotic therapy.

Sperm culture Urine culture

Bacteria

Total, n (%) 206/9 (2.0) 60/5 (1.1)

Vaginal and
vulvar smear

Expressed

Urethral smear A .
prostatic excretion

206/7 (1.5)

240/6 (1.3) 206/18 (3.9)

was chlamydia infection. There were no statistically significant
differences (P>0.05) in the frequency of urogenital infections
between the groups for either sex (Table 2).

According to age group, there was no significant difference in
terms of morbidity in both groups.

Results Before Treatment

Table 2 shows the results of microbiological analyses before
the start of treatment for both groups. In the analysis of 2602
microbiological samples, urinary tract infections were most fre-
quently caused by Enterococcus spp., followed by Staphylococcus
aureus and E. coli.

Results After Treatment
Table 3 presents the results of antibiotic susceptibility testing

for patients with persistent infection after 10 to 14 days of
therapeutic treatment with antibiotics together with probiotics.
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Among 460 patients with persistent infection, only 45 (9.8%)
required further treatment. The pathogen most frequently
showing antimicrobial resistance was S. aureus.

Among 437 patients in the comparison group with persistent
infection after treatment with antibiotics alone, 114 (26.1%)
required further treatment. The results of antibiotic suscepti-
bility testing showed that S. aureus was most frequently re-
sistant to antibiotic treatment (Table 4). The findings in both
groups showed that treatment with antibiotics administered
together with the probiotics was superior to treatment with
antibiotics alone in treating urinary tract infections, includ-
ing chlamydia, ureaplasma, and mycoplasma infections, as
well as STls.

Bacterial Antibiotic Resistance Before and After Treatment
Table 5 shows that low bacterial resistance was present in the

total sample in our study. After antibiotic treatment togeth-
er with probiotic therapy in the intervention group, patients
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Table 4. Patients with persistent infection in the comparison group after antibiotic therapy alone.

Vaginal and
vulvar smear

Expressed

Urethral smear A .
prostatic excretion

Sperm culture Urine culture

Bacteria

Total, n (%) 197/15 (3.4) 437/19 (4.4) 197/21 (4.8) 240/37 (8.5) 197/22 (5.0)

Table 5. Bacterial antibiotic resistance before treatment in both groups.

Bacterial/

antibiotic . . . Enteroc. Pn?teus Chlamydia Ureo- Myco- Gonorrhea

resistance aureus  agalactiae Spp. Mirab. plasma plasma
Amoxicillin +++ +++ +++ +++ R R R R 4+
Cefixime ++ ++ +++ +++ +++ R R R ++
Ceftriaxone ++ +++ +++ +++ ++ R R R +++
Cefalexin + ++ +++ ++ + R R R +
Ciprofloxacin +++ ++ +++ +++ +++ ++ ++ + ++
Levofloxacin +++ +++ +++ +++ +++ +++ +++ ++ +
Clarithromycin ++ ++ ++ +++ +++ +++ +++ +++ ++
Gentamicin +++ + +++ +++ ++ + + / +
Azithromicin ++ +++ ++ + ++ +++ +++ +++ +
Doxycycline A 1 Arp +++ +++ ++ +++ +++ /

+ — Weak sensitivity; ++ — intermediate sensitivity; +++ — very high sensitivity; R — resistant.

with persistent infection did not show significant bacterial re-
sistance (Table 6).

between the intervention group and comparison group, with
much fewer adverse effects in the intervention group, espe-
cially for diarrhea.

A significant difference was observed between the interven-
tion group and comparison group in terms of antibacterial re-
sistance, which was much higher in the comparison group for
E. coli, S. aureus, and Enterococcus spp. (Tables 6, 7).

Discussion

This was the first study comparing the effect of treatment

Therapy Experience and Adverse Effects in Both Groups

Table 8 shows the results for both patient groups in describ-
ing their experiences while receiving each type of therapy. A
significant difference was found in the PGI-I and CGI-I scales
between the intervention and comparison groups. Table 9
shows there was a very large difference in adverse effects

This work is licensed under Creative Common Attribution-
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with 10 to 14 days of antibiotic therapy administered with
probiotics vs antibiotics alone on urogenital tract infections.
Antibiotics were used according to the results of microbiolog-
ical analyses and antibiotic susceptibility testing prior to ther-
apy. In the intervention group, probiotics were given twice a
day for 3 weeks, administered 3 h after taking antibiotics.
Among 2602 microbiological samples, urinary tract infections
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Table 6. Antibacterial resistance 1 week after therapy (intervention group).

Bacterial/
antibiotic resistance

S. aureus

Proteus Mirab.

S. agalactiae

Enteroc. Spp.

Amoxicillin +++ ++
Cefixime + +—+
Ceftriaxone ++ +++
Cefalexin o Tt
Ciprofloxacin +++ ++
Levofloxacin +++ dhdk
Clarithromycin + T+
Gentamicin 4t +

Azithromicin 4 ++
Doxycycline + +

/ +++ /
- I w1
- I w1
- T e
- I w1
- I w1
- I w1
- I w o
- I s
- I w4

+ — Weak sensitivity; ++ — intermediate sensitivity; +++ — very high sensitivity.

Table 7. Antibacterial resistance 1 week after therapy (comparison group).

Bacterial/
antibiotic resistance

S. aureus

Proteus Mirab.

S. agalactiae

Enteroc. Spp.

Amoxicillin + R
cefiime R .
Ceftriaxone - .. o
Ccefalein R R
Gprofloxacin R
Clevofloacn o .
Clrithomyan R R
Gemtamicn s R
withomicn R .
CDoxyoydine R R

/ + /
- I w4
R
R
- I w1
- I w4
- I e
- I w o
- I s
- I w4

+ — Weak sensitivity; ++ — intermediate sensitivity; +++ — very high sensitivity; R — resistant.

were most frequently caused by Enterococcus spp., followed
by S. aureus and E. coli. STIs were more frequent in patients
aged 20 to 40 years.

In a comparison between groups of the therapeutic effective-
ness of antibiotics in urogenital infection, the intervention group
showed much better antibiotic efficacy than the comparison
group. Bacterial resistance to antibiotics was also significant-
ly lower in the intervention group. Patients’ and physicians’
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impressions of improvement, according to the PGI-l and CGI-I
scales, were also more favorable in the intervention group,
which received antibiotic therapy administered together with
probiotics. The adverse effects of the therapy also showed a
marked reduction in the intervention group.

According to the literature, there are no clinical study data
on the effect of probiotics in the therapeutic management of
urogenital tract infections. Despite developments in modern
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Table 8. Global therapeutic and clinical impressions.

P value

Global therapeutic and clinical impressions

Intervention group Comparison group
PGI-1, n (%) n=460 (100%) n=437 (100%)

Very good 230 (50.0) 80 (18.3) P<0.05
"""" God 18 (91 100 229) P0O5
"""" Nochange 458 130 (97) P05
"""" Bd . _s@y 972  P005
"""" veybad 000 3069  P005
SGH® n=460 (100%) n=437 (100%)
"""" veygoed 20 @478 8 (190  P0O5
"""" God 1726739 102 @339 P05
"""" Nochange 61 (1326 121 (2769  P005
"""" Bd 7% 99 (265  P005
"""" veybad 00 3203  P005

PGI-I — patient global impression of improvement; CGI-I - clinical global impression of improvement.

Table 9. Adverse effects in both groups.

Intervention group

Comparison group
Adverse effects

Total, N (%) 460 (100) 437 (100)
CAdverseeffects, n (%)
 _Headache 2 043 7 ue0) P05
 _Diarhea(@D) 3 (065 86 (1968 P05
 _Musdepan 2 (043 3 (069 P005
 _Dizziness 1020 3 (069 P005
 _Dyspepsia 4 087 12 @) P05
 Serious adverse effects,n %) 000 2 (046) P05

medicine and the discovery of new antibiotics, the incidence
of urinary tract infections remains high.

The benefit of probiotics in the treatment and prevention of
many infections and disorders has been confirmed in previ-
ous clinical studies. Probiotics strengthen the epithelial bar-
rier and prevent pathogenic microorganisms from colonizing
the epithelial mucosa and producing antimicrobial substanc-
es, which prevents diarrheal diseases, inflammatory bowel dis-
ease, and urogenital infection and helps in the treatment of
gastric ulcers, management of obesity, and strengthening of
the immune system [10].

The effects of L. acidophilus and L. casei are not limited to pro-
moting human health; these probiotics also have antibacteri-
al effects against pathogenic bacteria [11]. L. acidophilus and
L. casei directly interact with cancer cells and indirectly inhibit
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the growth of E. coli by releasing natural bacteriocin and vari-
ous metabolites [11]. The use of probiotics also normalizes the
vaginal microbiota and helps to cure existing infections and
prevent the recurrence of urinary tract infection [12]. However,
Barrons and Tassone emphasized that lactobacilli for urinary
tract infection prophylaxis remains inconclusive owing to the
small research sample [13]. Nevertheless, the combination of
L. rhamnosus GR-1 and L. reuteri RC-14 can colonize the va-
gina and decrease the presence of coliform bacteria and my-
cotic pathogens, preventing the occurrence of recurrent uri-
nary tract infection [14].

Most studies in this field have focused on the prevention and
cure of urinary tract infection in women; there are few data
on the prevention of urinary tract infection in children. This is
an important problem, considering the connection between
renal fibrotic changes and febrile urinary tract infection in
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children [15]. According to a meta-analysis conducted in 2016
including data from 10 clinical studies, probiotics used as
monotherapy did not have a beneficial effect in reducing the
incidence or recurrence of urinary tract infection, but moder-
ate efficacy was observed when probiotics were used togeth-
er with antibiotics [16].

According to Reid et al and Bruce et al, consumption of probi-
otics containing L. acidophilus, 5 to 10 billion colony-forming
units/day helps in maintaining gastrointestinal and immune
health [17-20]. Darouiche et al investigated the use of probi-
otics in patients with neurogenic bladder. In treated patients,
they noticed a decrease in urinary bladder infections [17,21,22].
Certain strains of lactobacilli probiotics can help reduce inflam-
mation by regulating the function of cytokines as well as the
creation of enzymes that destroy harmful bacteria [18,22-24].
Probiotics also stimulate the secretion of immunoglobulin A
and regulatory T cells that increase human immunity [24].

Bacitracin produced by probiotics reduces colonization of the
mucosa with pathogenic bacteria and regulates the biofilm by
increasing the action of antibiotics [25-27]. Yet, no published
research has clarified the mechanism of antibiotic resistance
prevention by probiotics; however, the maintenance of nor-
mal flora during the administration of antibiotics can reduce
the spread of resistance to antibiotics [28].

Antibiotics are very effective in curing infectious diseases, but
they are accompanied by health complications, the most com-
mon of which is antibiotic-associated diarrhea. Global rates
of antibiotic-associated diarrhea vary between 5% and 39%,
depending on the specific type of antibiotic used [29-31]. The
use of probiotics within 2 days during antibiotic treatment
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significantly reduces the incidence of antibiotic-associated di-
arrhea in adults, and their use is safe [32]. Use of antibiotics
together with probiotics for the prevention of diarrhea would
lead to direct medical cost savings that would substantially
compensate for the cost of probiotics therapy [33].

The limitations in this study include a lack of included patients
with catheter-associated urinary tract infection caused by pro-
longed use of a urinary catheter as well as those with recur-
rent urinary tract infection. Future prospective studies should
investigate the effect of other types of probiotics in therapy
for urinary tract infection.

Conclusions

According to our data, the use of probiotics together with an-
tibiotics in the treatment of urinary tract infections could sig-
nificantly reduce the adverse effects of antibiotics, increase
the efficiency of antibiotic therapy, reduce bacterial resistance
to antibiotics, and improve patients’ impressions of improve-
ment after antibiotics therapy.
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