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Abstract

Dapagliflozin, a sodium-glucose co-transporter 2 (SGLT2) inhibitor, is
becoming more popular for treating type 2 diabetes mellitus and heart failure.
However, concerns have emerged regarding its potential to cause urinary tract
infections (UTIs), particularly among vulnerable populations such as those
living in rural India. This systematic review examines the occurrence of UTIs
associated with dapagliflozin in rural India and emphasizes contributing factors,
including insufficient hygiene, poor sanitation, dehydration, and malnutrition.
The review incorporates recent research to clarify these connections.

INTRODUCTION

Dapagliflozin is known for its efficacy in lowering
blood glucose levels and reducing the risk of
cardiovascular events. However, its mechanism—
promoting glucose excretion via the urine—can
predispose patients to urinary tract infections. In rural

India, where healthcare access and hygiene practices

may be inadequate, the risk of UTIs could be

significantly higher.

Objectives

This review aims to:

1. Examine the incidence and risk factors of
dapagliflozin-induced UTIs in the rural Indian
population.

2. Explore the underlying causes such as poor

hygiene, sanitation, dehydration, and
malnutrition.
3. Provide recommendations for healthcare

practices in rural settings.

MATERIALS AND METHODS

Search Strategy: A comprehensive literature search

was performed using databases including PubMed,

Google Scholar, and Scopus. Keywords included

"dapagliflozin,” "urinary tract infection,” "rural

India," "hygiene," "sanitation," "dehydration,” and

"nutrition.” Studies published from 2010 to 2023

were included.

Inclusion and Exclusion Criteria

Inclusion Criteria

e Studies reporting on the incidence of UTlIs in
patients using dapagliflozin.

o Research focused on rural populations in India.

o Atrticles published in English.

Exclusion Criteria

o Studies not focused on dapagliflozin.

e Non-human studies.

o Research conducted outside of India.

Data Extraction

Data were extracted regarding study design, patient
demographics, prevalence of UTIs, contributing
factors, and management strategies.

RESULTS

Prevalence of UTIs
1. Overall Incidence: Studies indicate that the
incidence of UTIs among patients taking
dapagliflozin varies widely, from 5% to 20%. In
rural populations, this can reach up to 25%.M
2. Specific Studies
e A study from Maharashtra reported a UTI
incidence of 18% in patients on dapagliflozin,
highlighting  the  vulnerability of this
population.?2l
e In a study of 150 patients in rural Karnataka,
22% experienced UTIs, significantly higher
than the national average reported in urban
settings.[
Contributing Factors
1. Poor Hygiene
e Lack of Education: Many rural patients are
unaware of proper hygiene practices,
contributing to a higher incidence of UTIs.B!
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e Socioeconomic Factors: Limited access to
water and sanitation facilities exacerbates
hygiene issues.!

2. Poor Sanitation
e Environmental Conditions: Rural areas often

lack adequate waste management, increasing
the risk of pathogen exposure

¢ Increased Infection Risk: A study indicated that
poor sanitation practices correlate with higher
UT]I rates among diabetic patients.["!

3. Dehydration
e Osmotic Diuresis: Dapagliflozin's mechanism

leads to increased urination, which can result in
dehydration, especially if fluid intake is
insufficient.[®!

e Impact on UTI Risk: Dehydrated individuals
may have concentrated urine, increasing the
risk of infection.[*l

4. Poor Nutrition
e Malnutrition: Many individuals in rural India

suffer from malnutrition, which weakens the
immune system, increasing susceptibility to.[*%]

e Micronutrient Deficiencies: Deficiencies in
vitamins and minerals, such as zinc and vitamin
D, can impair immune function, exacerbating
UTI risks.[t]

5. Increased Urinary Glucose Concentration: The
excretion of glucose in the urine, a direct
consequence of dapagliflozin's mechanism,
creates an environment conducive to bacterial
growth.[*?

6. Altered Urinary pH: Changes in urinary
composition, including glucose and osmotic
changes, can affect urine pH, promoting
conditions favorable for bacterial colonization.*3!

7. Pre-existing UTI Risk Factors: Patients with
diabetes are often predisposed to UTIs due to
underlying health conditions that compromise
immune response. 3

8. Impaired Immune Response: Diabetes-related
immune dysfunction can hinder the body's ability
to fend off infections, including UTIs.[*4

9. SGLT2 Inhibitor Side Effects: Side effects such
as genital fungal infections may lead to behaviors
that increase susceptibility to UTIs.[*5]

10.Changes in Gut Microbiota: Dapagliflozin may
alter the gut microbiome, potentially impacting
the urogenital flora and increasing UTI risk.[°]

11. Antibiotic Resistance: Recurrent UTIs can lead to
increased antibiotic use and resistance,
complicating treatment.[*"]

12. Lack of Routine Monitoring: Insufficient medical
follow-up in rural settings can lead to
undiagnosed UTIs and delayed treatment.[*]

13.Socioeconomic Factors: Limited access to
healthcare resources exacerbates the risk of

infections in vulnerable populations. 8!

Management Strategies

1. Patient Education
e Emphasizing the importance of hygiene, proper

hydration, and nutrition can help reduce the

incidence of UTIs in patients taking
dapagliflozin.?
2. Regular Monitoring
e Routine screening for UTIs, especially in high-
risk groups, can facilitate early detection and
treatment.[6]
3. Community Health Programs
¢ Initiatives to improve sanitation and nutrition in
rural communities can significantly impact
overall health outcomes and reduce UTI
incidence.

DISCUSSION

The findings of this review underscore a significant
association between dapagliflozin use and the
incidence of UTIs in rural Indian populations. The
compounded effects of poor hygiene, sanitation,
dehydration, and malnutrition create a perfect storm
for increased infection rates. Healthcare providers
should prioritize education on these issues and
implement regular monitoring protocols to mitigate
risks.

Implications for Practice

Healthcare providers in rural settings should:

e Given the rising prevalence of urinary tract
infections (UTIs) among patients using
dapagliflozin, it is crucial to implement
personalized counseling programs, particularly
for women in rural India. Many women may feel
hesitant to disclose symptoms of UTIs due to
cultural stigma or embarrassment, which can lead
to significant health risks.

e Without proper communication, patients may
change doctors or discontinue their medication,
resulting in poorly managed diabetes and
dangerously high blood sugar levels. In the worst-
case scenario, experience complications from
untreated UTIs. Personalized counseling can
empower patients by providing them with the
knowledge and support they need to address
potential side effects openly.

e Educate patients about the importance of
maintaining good hygiene and hydration.

e Advocate for improved sanitation facilities in
communities.

CONCLUSION

Dapagliflozin is an effective medication for
managing diabetes, but it poses a high risk for urinary
tract infections, particularly in rural Indian settings.
Addressing contributing factors such as hygiene,
sanitation, and nutrition is essential for reducing this
risk. Future studies should focus on implementing
and evaluating community-based interventions to
enhance health outcomes in these vulnerable
populations.
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