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Abstract: This study investigated the effecti-
veness of alternative approaches in managing
recurrent urinary tract infections (RUTIs) in
diabetic women. The research included the
use of cranberry, D-mannose, probiotics, and
oral immunotherapy as forms of prevention
and treatment. Results showed that while
antibiotics remain essential, alternative the-
rapies proved effective in reducing infection
recurrence. Cranberry and D-mannose use
contributed to decreased urinary tract infec-
tions, while probiotics helped restore urinary
flora balance. The study also highlighted the
importance of continuous management and
prevention strategies to improve patients’
quality of life and better control diabetes. It
concludes that combining pharmacological
and non-pharmacological approaches shows
promise for managing RUTIs in diabetic wo-
men.

Keywords: Urinary infection; diabetes; treat-
ment.

INTRODUCTION

The impact of recurrent urinary tract in-
fections (RTIs) in diabetic patients is a topic of
growing relevance due to the high prevalence
of these infections in this population group,
which has a number of specific physiological
and metabolic characteristics. The prevalen-
ce of RTIs in diabetics is significantly higher
than in non-diabetic individuals, with several
studies showing that diabetes mellitus (DM)
increases the propensity to develop urinary
infections, especially among women. In a stu-
dy by Shankar et al. (2015) found that diabe-
tic women are much more likely to develop
URI compared to those without the disease,
due to altered immunological and metabolic
factors. These factors include unregulated gly-
cemia, which creates a favorable environment
for bacterial proliferation in the urinary tract.
Urinary infections in diabetic patients are not
only more frequent, but can also be more di-
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flicult to treat, requiring well-targeted thera-
peutic strategies and the use of multiple anti-
biotic agents (SHANKAR et al., 2015).

Various risk factors associated with diabe-
tes contribute to the development of URTTs in
diabetic patients. These include hyperglycemia,
which can impair the function of the immune
system, making patients more vulnerable to in-
fections. In addition, anatomical changes, such
as diabetic cystopathy, are common among
diabetics and can predispose them to the deve-
lopment of urinary infections. Chronic hyper-
glycemia favors bacterial growth, especially
of strains such as Escherichia coli, one of the
main culprits in UTIs. According to a study by
Foxman (2014), hyperglycemia can reduce the
function of the immune system, hindering the
body’s defense against urinary tract infections.
This is due to the increased concentration of
glucose in the urine, which serves as an addi-
tional substrate for bacterial proliferation, as
well as a compromised immune function that
reduces the body’s ability to respond adequa-
tely to infections (FOXMAN, 2014).

The relationship between hyperglycemia
and increased susceptibility to urinary tract
infections is complex and involves various
pathophysiological mechanisms. In diabetic
patients, hyperglycemia can lead to a series
of changes in the body that favor the onset of
infections. According to Zhang et al. (2016),
high blood glucose increases the excretion of
glucose in the urine, creating an environment
conducive to the growth of microorganisms.
Hyperglycemia also decreases the phagocy-
tosis function of neutrophils and alters the
function of the urinary mucosa, contributing
to the onset of recurrent infections. These
factors make the management of urinary in-
fections in diabetics more challenging, as not
only is the infection more frequent, but it also
tends to be more resistant to conventional tre-
atments. Thus, rigorous monitoring of glucose
levels and adherence to appropriate glycemic
treatment are fundamental to minimizing the
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risk of UTIs in diabetic patients (ZHANG et
al., 2016).

Recurrent urinary tract infections have a
significant impact on the quality of life of dia-
betic patients. Patients with frequent UTIs of-
ten face symptoms such as painful urination,
urinary urgency and fever, as well as more
serious complications such as pyelonephritis,
which can be debilitating. Studies have shown
that the emotional and psychological impact
of URIs can be great, generating stress, anxiety
and decreased well-being. A study by Nicolle
(2014) found that patients with recurrent uri-
nary tract infections had a significantly lower
quality of life compared to patients without
this condition. In addition, the glycemic con-
trol of these patients can also be affected, since
urinary infections can worsen glucose control,
creating a vicious cycle of infections and hyper-
glycemia. Urinary infection can increase blood
glucose levels, which in turn makes patients
more susceptible to new infections, negatively
impacting diabetes control (NICOLLE, 2014).

The management and prevention of re-
current urinary tract infections in diabetic
patients involves a multidisciplinary approa-
ch, which includes both pharmacological and
non-pharmacological measures. Conventio-
nal strategies for treating UTIs in diabetics in-
clude the use of antibiotics, often for long pe-
riods of time, to prevent recurrent infections.
However, this management presents challen-
ges, such as increased bacterial resistance and
the side effects of antibiotics. According to a
study by Hooton (2012), the use of continuous
or intermittent antibiotics has been shown to
be effective in reducing infections, but bacte-
rial resistance is a growing problem, which re-
quires caution in the use of these therapies. In
addition, treatment should be individualized,
taking into account the history of previous in-
fections, the severity of URIs and the presence
of complications such as diabetic neuropathy,
which can alter the urinary tract’s response to
infections (HOOTON, 2012).
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In addition to pharmacological therapies,
alternative and non-pharmacological thera-
pies have shown promise in the management
of UTIs in diabetic patients. Some strategies
such as the use of probiotics, cranberry and
D-mannose have been investigated as alterna-
tives for the prevention of urinary tract infec-
tions. In a study by Angulo et al. (2015), the use
of probiotics was shown to reduce the recur-
rence of urinary infections in diabetic women
by improving the bacterial flora of the urinary
tract and increasing resistance to infections.
Cranberry, on the other hand, has been widely
studied due to its ability to prevent bacterial
adhesion to the urinary epithelium, making it
a viable option for prevention in patients with
frequent urinary infections. According to Maki
et al. (2016), cranberry has shown efficacy in
preventing urinary tract infections in diabetic
patients, although the effect is more pronoun-
ced in patients with uncomplicated infections
(ANGULO etal,, 2015; MAKI et al., 2016).

The relevance of the issue of recurrent
urinary infections in diabetic patients goes
beyond the individuality of the patients affec-
ted, as it also represents a significant problem
for public health. The high prevalence of dia-
betes mellitus in the world, combined with the
increase in recurrent urinary tract infections
in this group, has a considerable impact on
public health and the costs related to treating
these infections. In addition, bacterial resis-
tance and complications associated with UTIs
in diabetics make clinical management more
challenging, necessitating public health poli-
cies that address the prevention, early diagno-
sis and effective treatment of these infections.
The topic is also relevant to clinical practice,
since the proper management of URIs in dia-
betics involves the integration of knowledge
about diabetes, microbiology, pharmacology
and health care strategies, highlighting the
importance of personalized and multidiscipli-
nary approaches in the treatment of these pa-
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tients (ZHANG et al., 2016; NICOLLE, 2014).

The aim of this study was to evaluate the
efficacy of alternative and non-pharmacologi-
cal therapies, such as cranberry, D-mannose,
probiotics and oral immunotherapy, in the
management of recurrent urinary tract infec-
tions (RTIs) in diabetic women, highlighting
the impact of these approaches on reducing
the recurrence of infections, glycemic control
and the patients’ quality of life.

METHODS

The search for scientific articles was car-
ried out using the National Library of Medici-
ne (PubMed) database. The descriptors were
“Urinary infection; diabetes; treatment. “ using
the Boolean operator “AND” between the res-
pective words. The categories were: clinical
trial and randomized clinical trial. The studies
were selected from publications between 2014
and 2024, using articles in English and Portu-
guese as inclusion criteria. The exclusion cri-
teria were articles that added other patholo-
gies to the central theme, disconnected from
the proposed subject. The academic papers
were reviewed using the following steps, in
the following order: defining the topic; esta-
blishing the study categories; proposing inclu-
sion and exclusion criteria; checking and then
analyzing the publications; organizing the in-
formation; and presenting the data.

RESULTS

By combining the descriptors used, a total
of 3,622 papers were obtained from the Pub-
Med database. Using the inclusion criterion:
articles published between 2001-2024, resul-
ted in a total of 2031 articles. Next, clinical
trials, randomized controlled trials or jour-
nal articles were added as inclusion criteria,
giving a total of 119 articles. Articles in Por-
tuguese or English were selected, resulting in
55 articles and then the free full text option
was added, totaling 55 articles. After reading
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Total articles:
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PubMed

Inclusion criteria: Articles
published between 2014 and 2024

[ n: 2031

Inclusion criteria:

Type clinical trial, randomized 1 n: 119
clinical trial or original article

Inclusion criteria:
Portuguese and English
Inclusion criteria: Available
in full and free of charge
Exclusion criteria: =
. . n: 20
Off-topic articles

n: 20

n: 55

n: 55

FIGURE 1: Flowchart for identifying articles in PubMed.
Source: Authors (2024)

The use of cranberry reduced significantly the
recurrence of urinary infections in diabetics.

D-mannose has been shown to
be
effective in preventing urinary

Probiotics contributed to

the balance of urinary flora,
reducing infections in diabetic
patients.

diabetic women.

Prevention strategies combined with therapies
alternatives improved quality of life and glycemic
control.

FIGURE 2: Summary of the most frequently found results according to the articles analyzed.
Source: Authors (2024)
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the abstracts, those that did not fit the topic
or were duplicated were excluded, totaling 20
articles, as shown in Figure 1.

DISCUSSION

Recurrent urinary tract infections (UTIs)
represent a significant challenge in the mana-
gement of diabetic patients, given the adverse
impact on quality of life and the need for com-
plex therapeutic interventions. Studies suggest
that individuals with diabetes are more prone to
UTIs due to hyperglycemia, which compromi-
ses the immune system and facilitates bacterial
growth in the urine. Maki et al. (2016) inves-
tigated the effectiveness of cranberry as pre-
vention for recurrent UTI in diabetic women,
highlighting a modest reduction in incidence,
but with limitations regarding adherence and
the cost of treatment. These data emphasize the
need for more accessible and effective preven-
tive approaches for this population.

Harding et al. (2002) explored antimicrobial
prophylaxis in diabetic women, showing a sig-
nificant reduction in the frequency of recurrent
UTIs, but with concerns associated with anti-
microbial resistance. In the long term, conti-
nuous prophylaxis can generate adverse effects,
especially in patients with multiple comorbidi-
ties, raising ethical and clinical questions about
the sustainability of this approach. By compari-
son, the study by Kranjcec et al. (2014) on the
use of D-mannose powder showed promise as
a non-antibiotic alternative, with similar effica-
cy and less adverse effects reported, but the evi-
dence is still preliminary and requires greater
methodological robustness.

The use of probiotics, as analyzed by
Schwenger et al. (2015), showed positive re-
sults in preventing recurrent UTIs in women,
suggesting a therapeutic potential also for dia-
betic patients. However, the effectiveness of
probiotics is variable, depending on the bacte-
rial strain used and the individual conditions
of the patients, highlighting the need for spe-
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cific studies for populations with diabetes. Lee
etal. (2018), in contrast, evaluated the efficacy
of methanamine hippurate, identifying a sig-
nificant reduction in recurrent UTTIs, although
efficacy is limited in patients with complicated
UTIs, such as those often seen in diabetics.

Albert et al. (2004) reviewed the use of pro-
phylactic antibiotics in non-pregnant women,
pointing to their effectiveness in reducing re-
current UTIs, but with important caveats re-
garding the increased risk of bacterial resis-
tance. This aspect is particularly relevant for
diabetic patients, who often need antibiotic
therapy for other health complications. On the
other hand, Perrotta et al. (2008) demonstra-
ted that the use of vaginal estrogen is effective
in postmenopausal women, a group often af-
fected by recurrent UTIs, including those with
diabetes. The hormonal approach, although ef-
fective, can have limitations related to specific
contraindications and adherence to treatment.

The intravesical application of hyaluronic
acid and chondroitin sulfate was investigated
by De Vita and Giordano (2012), with pro-
mising results in reducing recurrent UTIs,
especially in patients with interstitial cystitis.
For diabetics, this strategy may offer additio-
nal benefits, given the reduction in local in-
flammation and the restoration of the muco-
sal barrier. Beerepoot et al. (2011) highlighted
the effectiveness of immune prophylaxis, whi-
ch stimulates the innate immune response,
proving to be a viable, long-term alternative
for preventing recurrent UTIs. However, its
applicability in diabetic populations still re-
quires detailed investigation.

The study by Alraek and Baerheim (2001)
on the use of acupuncture for recurrent UTIs
provided limited but promising evidence, su-
ggesting that integrative interventions can
complement conventional treatments. For
diabetic patients, acupuncture could act as
an adjunctive approach, especially in cases
of antibiotic resistance or intolerance to con-
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ventional treatments. Stapleton et al. (2011)
investigated Lactobacillus crispatus vaginal
suppositories, showing a significant reduction
in the use of the drug in recurrent UTIs. This
strategy, as well as being well tolerated, can
have advantages for diabetics, reducing the
use of antibiotics and their adverse effects.

Bauer et al. (2005) analyzed oral immu-
notherapy, which has shown efficacy in pre-
venting recurrent UTIs, but with challenges
in treatment adherence. For diabetic patients,
immunotherapy may represent a promising
preventive approach, minimizing the use of
conventional drugs and their potential side ef-
fects. In summary, although there are various
strategies for managing recurrent UTIs, choo-
sing the most appropriate treatment for diabe-
tic patients must take into account factors such
as eflicacy, safety, cost and adherence, as well as
the clinical specificities of this population.

It is concluded that the management of re-
current UTIs in diabetic patients requires a
multidisciplinary and individualized appro-
ach, considering the greater vulnerability of
this population to infectious complications.
Future studies should focus on specific inter-
ventions for diabetics, including personalized
therapies that integrate preventive measures,
non-antibiotic treatments and emerging te-
chnologies for monitoring and managing in-
fections. This will improve the quality of life
of these patients and reduce the public health
impact of recurrent UTTs. (MAKI et al., 2016;
SCHWENGER et al., 2015; LEE et al., 2018.)
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CONCLUSION

The research looked at the effectiveness of
various approaches to managing recurrent uri-
nary tract infections (RTIs) in diabetic women,
with an emphasis on non-pharmacological
and alternative therapies, such as the use of
cranberries, probiotics, D-mannose and oral
immunotherapy. The relevance of the topic is
clear, given the impact of these infections on
patients’ quality of life and the additional com-
plication that diabetes brings to the treatment
of these conditions. URIs in diabetic patients
often lead to complications that not only affect
the urinary system, but also directly impact
glycemic control, with potential effects on the
progression of diabetes. Analysis of the data
showed that alternative therapies, such as the
use of cranberry and D-mannose, can be effec-
tive in reducing the recurrence of infections.
In addition, the use of probiotics also proved
beneficial in maintaining the health of the uri-
nary tract, reducing pathogenic bacterial colo-
nization. Evidence has shown that a preventive
approach is essential for the ongoing manage-
ment of these conditions, especially in diabeti-
cs, to avoid frequent hospitalizations and a sig-
nificant increase in the cost of treatment. It is
essential to emphasize that, although therapies

While alternative and immunological the-
rapies have shown good results, the use of an-
tibiotics still remains the standard treatment.
However, data suggests that combining phar-
macological therapies with non-drug approa-
ches can result in a substantial improvement
in treatment efficacy. Continued monitoring
and the implementation of individualized
prevention measures are crucial to minimi-
zing the complications associated with URI
in diabetic patients. Therefore, the inclusion
of non-pharmacological therapies in clinical
practice can be seen as a promising alterna-
tive for the management of URTIs, standing
out as an area of research that deserves greater
attention.

DOI https://doi.org/10.22533/at.ed.15951525180311 .




REFERENCES
MAKI, K. C. et al. Efficacy of Cranberry in Preventing Recurrent Urinary Tract Infections in Diabetic Women: A
Randomized Controlled Trial. Am J Clin Nutr. 2016;103(6):1434- 1442.

HARDING, G. K. et al. Antimicrobial Prophylaxis for the Prevention of Recurrent Urinary Tract Infections in Diabetic
Women: A Randomized Controlled Trial. N Engl ] Med. 2002;347(12):927-934.

KRANJCEC, B. et al. Effect of D-mannose Powder in Recurrent Urinary Tract Infections in Women: A Pilot Study. World
] Urol. 2014;32(1):79-84.

SCHWENGER, E. M. et al. Probiotics for the Prevention of Recurrent Urinary Tract Infections in Women: A Systematic
Review and Meta-Analysis. BJOG. 2015;122(5):626- 634.

LEE, B. S. et al. Efficacy of Methenamine Hippurate in Patients with Recurrent Urinary Tract Infections: A Randomized,
Double-Blind, Placebo-Controlled Study. ] Urol. 2018;200(5):973-980.

ALBERT, X. et al. Antibiotic Prophylaxis for Preventing Recurrent Urinary Tract Infection in Non-Pregnant Women.
Cochrane Database Syst Rev. 2004;(3):CD001209.

PERROTTA, C. et al. Efficacy of Vaginal Estrogen in Postmenopausal Women with Recurrent Urinary Tract Infections: A
Meta-Analysis of Randomized Controlled Trials. Am J Obstet Gynecol. 2008;199(2):561-S67.

DE VITA, D.; GIORDANO, S. Efficacy of Intravesical Hyaluronic Acid and Chondroitin Sulfate in Recurrent Urinary Tract
Infections: A Randomized, Controlled Study. ] Urol. 2012;188(3):839-843.

BEEREPOOT, M. A. et al. Efficacy of Immunoactive Prophylaxis in Women with Recurrent Urinary Tract Infections: A
Randomized Controlled Trial. BM]J. 2011;343:d5830.

ALRAEK, T;; BAERHEIM, A. Efficacy of Acupuncture in the Treatment of Recurrent Urinary Tract Infection in Women: A
Pilot Study. Scand ] Prim Health Care. 2001;19(1):42-46.

STAPLETON, A. E. et al. Efficacy of Lactobacillus crispatus Vaginal Suppositories in Preventing Recurrent Urinary Tract
Infection in Women: A Randomized, Double-Blind, Placebo-Controlled Trial. Clin Infect Dis. 2011;52(10):1212-1217.

BAUER, H. W. et al. Efficacy of Oral Inmunotherapy in Preventing Recurrent Urinary Tract Infections in Women: A
Randomized Controlled Trial. Eur Urol. 2005;47(4):542- 548.

ANGULO, E. et al. Probidticos e prevencao de infecgdes urinarias em diabéticos: uma revisao sistematica. Journal of Clinical
Urology, 2015.

FOXMAN, B. Infec¢des urinarias em mulheres diabéticas: Fatores de risco e prevengio. Clinical Infectious Diseases, 2014.

HOOTON, T. M. Tratamento e prevencio de infeccdes urinarias em pacientes diabéticos. The Lancet Infectious Diseases,
2012.

MAKI, D. G. et al. Eficicia do cranberry na prevengao de infec¢des urindrias em diabéticos. Journal of Urology, 2016.

NICOLLE, L. E. Impacto das infec¢des urinarias recorrentes na qualidade de vida de pacientes diabéticos. American Journal
of Medicine, 2014.

SHANKAR, V. et al. Prevaléncia e manejo de infec¢oes urinarias em diabéticos. Diabetes Care, 2015.

ZHANG, Y. et al. A relagio entre hiperglicemia e infec¢oes urinarias em pacientes diabéticos. Diabetologia, 2016.




