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Abstract

Background: Diabetes mellitus is a well-known chronic metabolic issue characterized by
persistently elevated glucose levels brought on by absent/inadequate or improperly functioning
insulin. There are many drugs available to control hyperglycemia among them SGLT2 inhibitors
are one. Sodium-glucose cotransporter-2 (SGLT2) inhibitors are oral antidiabetic drugs used to
reduce blood sugar levels by blocking glucose reabsorption in the kidney's proximal convoluted
tubule. People with diabetes are more likely to develop genitourinary infections, and these
infections could be brought on by either drug-related or non-drug-related causes. Objective:
To determine the frequency of Genitourinary tract infection in people with type 2diabetes
Mellitus who are treated with SGLT2 inhibitors. Study design: Cross-sectional study Place and
Duration: This study was conducted at Pak Emirates Military Hospital Rawalpindi from
February 2022 to February 2023 Methodology: Overall, a total of 550 people were selected
to be a part of this research. Patients with diabetes who had been using SGLT-2 inhibitors for at
least three months, either in combination or as monotherapy, were included in this
study.Patients were questioned about any symptoms &signs of Genital infection or urinary
symptoms during their therapy with SGLT-2 inhibitors by medical assistants using a structured
proforma.Patients who had a positive urine/genital swab culture were classified as having a
genitourinary infection. Results: There were a total of 374 men and 176 women. The meanage
was 38.2 years. Patients were divided into 2 groupsbased on dapa or empagliflzin. Group A
contained 264 people who were on dapagliflozin. Group B contained 286 people who took
empagliflozin for the glycemic control. In Empagliflozin group the frequency of Urinary infection
was 6.4% and gentital infection 4.1%, whereas in dapagliflozin group GU infection frequency
was 3%, & 4.1% respectively. Conclusion: Patients with type 2 diabetes who take SGLT-2
inhibitors whether empagliflozin or Dapagliflozin do not have an increased risk of genitourinary
infection.

Keywords: Type 2 diabetes mellitus, adults, genital infection, urinary tract infections,

dapagliflozin, empagliflozin

1. Introduction

Diabetes mellitus is a metabolic disorder in which
blood sugar levels remain abnormally high for an
extended period of time [1,2].People with diabetes
are at twice the risk of contracting infections in
comparison to those without the diabetes [3].

According to therecent IDF data, Pakistan’ become
the 1%t country in diabetes prevalence [4, 21].If no
measures will be taken to cure diabetes or if diabetes
is no to be taken as a serious issue, it is expected that
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diabetes will increase to 11 million by 2030. The lack
of resources in the healthcare system could make this
problem worse. Anti-diabetic medication categories
have so far been divided into seven groups, on which
several studies are already been done [5]. Sodium-
glucose co-transporter-2 (SGLT2) inhibitors are a
novel class of oral anti-diabetes medications that can
be used alone or in combination [6]. The medications
in this class that are approved by FDA are the
following; ertugliflozin, empagliflozin, dapagliflozin,
and canagliflozin. These medicines have good safety
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and tolerability profiles. These drugs have positive
impact not only on the control of blood sugar levels
but also help in regulating blood pressure, lipid
profile, HbAlc, and body weight [7]. Additionally,
they enhance endothelial function, which gives them
cardio-protective qualities.[8].

People with diabetes are more likely to get
genitourinary infections, and these infections could
be brought on by either drug-related or non-drug-
related causes. Females with diabetes are more at
risk of developing genitourinary tract infections
compared to males because of short urethra.
According to a study done in India, vulvovaginal
candidiasis (VWC) is the most common genital
infection among females who are diagnosed with
diabetes. Among men, Candida balanitis occurs
more frequently, particularly in uncircumcised
diabetic males [22].

About 3% of uncircumcised males are diagnosed
with Candida balanoposthitis each year [9]. The
warm, wet environment under the foreskin in
uncircumcised males is ideal for the growth of
bacteria and other microbes [10].

The purpose of this study is to investigate the
relationship between type 2 diabetes and
Genitourinary infections in patients on sodium-
glucose cotransporter-2 inhibitors (SGLT2).

2. Methodology

In total, 550 participants were chosen to participate
in the study. An informed written consent was taken

before study, and data was collected on
predesigned questionnaire containing itching,
discomfort, throbbing pain, redness, urgency,

discharge, and some other sensory symptoms.

All people with diabetes who used SGLT2 inhibitors
alone or in combination were included in study,
Participants with type 1 diabetes & female with
gestastional diabetes excluded from study along
with those participants who had history of recurrent
UTI, structural genito urinary tract defect, history of
neurogenic bladder and stroke patients, because
they are at increased risk of GU tract infections
Their regular laboratory test results, such as HbA1c,
was noted. Urine culture advised to those with
symptoms and signs suggestive of infection.
Genitourinary infections diagnosed in in those
patients who had positive urine/ genital culture.

In order to analyze the data, SPSS version 23 was
used. Categorical variables such as gender and
history of previous UTI were expressed in frequencies
and percentages whereas numerical data such as
BMI, and HbA1C were analysed by chi-square test. It
was considered statistically significant if the p value
less than 0.05.

3. Results

Overall, 550 people were a part of this research,
among them 374 men, representing 68% of the total
sample size. On the other hand, there were a total of
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176 women, representing 32% of the total sample
size. The mean age was 38.2 years. . The study
population divided into two groups based on
whether they were taken Dapaglilozin or
Empagliflozin Table 1 shows basic characteristics of
study participants.

Parameters N %
Mean Age (years) 38.2 -
Gender
Male 374 68
Female 176 32
Mean Body Mass Index 28.5 -
Urban area 401 | 72.9
Private clinic 407 74
Government Hospital 143 26
Mean time period of treatment with SGLT- 4
2 (months) :
Mean time period of diabetes (years) 6 -
Mean HbA1C 7.6 -
History of previous UTI 30 5
Group A Group B
Parameters (dapagliflozin) (empagliflozin)
(n=264) (n=286)
N % N %
Urinary infection 11 4.1 19 6.4
Male 4 36.4 6 31.6
Female 7 63.6 13 68.4
Genital infection 8 3 12 4.1
Male 2 25 4 33.3
Female 6 75 8 66.7

Genitourinary urinary
infections (n=50)
70% (n=35)

Parameters

HbA1C (%)>8.5%
Body Mass Index (kg/m2)

530 16% (n=8)

Female sex 68% (n=34)
History of previous UTI 12% (n=6)
The time period of 14% (n=7)

diabetes (years)>5

4. Discussion

It has been hypothesized that the increased glucose
in the urine produced by SGLT-2 inhibitors provides
a fertile environment for the growth of bacteria and
fungus. As a result, several studies have looked at
how this medicine class fares against genital and
urinary tract infections.

Our findings suggest that dapagliflozin use is
associated with an increased risk of genital and
urinary tract infections (3.0% and 4.1%, respectively).
However, various studies yield different estimates of
the prevalence of genitourinary infections. The risk of
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urinary tract infections with dapagliflozin was 6.6%
and 3.3%, respectively, compared to the placebo,
which was 2.2% and 0%, [11]. In another research the
risk of wurinary and vaginal infections due to
dapagliflozin  was between 3.9% and 6.9%,
respectively, compared to placebo, which was
6.2%and 6.6% [12].

A higher dose of dapagliflozin increases urinary
excretion of glucose and would theoretically increase
the risk of UTls by providing a good flourishing
environment for the bacteria.

In a 48-week placebo-controlled experiment, it was
discovered that adding dapagliflozin to pioglitazone
for Uncontrolled type 2 diabetic patients, increases
the risk of genital infection by 8.6-9.2% and the risk
of urine infection was also increased by 5.0-8.5%
[13]. In a 2" placebo controlled trial (dapa combined
with sitagliptin) noted increase risk of genital and
urineraytract infection in dapagliflozin group as
compared to placebo [14]. In another study, it was
discovered that taking dapagliflozin at doses of 5 mg
and 10 mg increased the risk of urinary tract infection
by 8.0-13.3% and the risk of genital infection by
11.7-14.6% compared to the placebo group, which
increased these risks by 8.0% and 5.1%, respectively
[15].

Our data show that 4.1% of women and 6.5% of men
whotook empagliflozin develop genital or urinary
tract infections. Empagliflozin was associated with a
4% increase in the risk of urinary tract infections and
a 4% increase in the risk of genital tract infections
compared to placebo in a 12-week study of people
with unsatisfactory diabetes management [16]. In a
12-week phase 1b trial, 480 people with type 2
diabetes who took empagliflozin had a 2% increase
in the rate of genital tract infections compared to 0%
on placebo, and a 1.6% increase in the rate of urinary
tract infections. Future trials will evaluate risk factors
that may predispose a patient to develop one of
these infections. Adding varying doses of
empagliflozin to metformin and sulfonylurea in type
2 diabetes patients was the focus of another 24-
week, placebo-controlled research[17]. As compared
to placebo, the incidence of urinary tract infection
was 10.3% (with 10 mg dosage) and 8.3% (25 mg
dose), while the risk of genital tract infection was
2.7% (10 mg dose) and 2.3% (25 mg dose) as
compared to 0.9%. In our investigation, female
patients had greater infection rates than male
patients.

Schernthaner et al. conducted a study to assess the
effectiveness and safety of empagliflozin over a 78-
week period in type 2 diabetes patients, [18].
According to this study, the prevalence of urinary
tract infections varied between 3.8% and 12.7% in
patients taking SGLT2 inhibitors. Empagliflozin
(SGLT2 inhibitors) was shown to have a 3.0% to 5.5%
prevalence of vaginal infections.

5. Conclusion

Patients with diabetes are at increased risk for
genitourinary infections. Infections of the urinary
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tract are more common in patients on SGLI-2
inhibitors especially in female patients with poorly
managed diabetes were at high risk to develop
infections

6. Funding

No funding source

7. Conflict

No conflict of interest

References

1. Dryden M, Baguneid M, Eckmann C,
Corman S, Stephens J, Solem C, et al

Pathophysiology and burden of infection in patients
with diabetes mellitus and peripheral vascular
disease: Focus on skin and soft-tissue infections. Clin

Microbiol  Infect. 2015;  21(Suppl 2):527-32.
[PubMed] [Google Scholar]
2. Hussain A, Ali |. Diabetes mellitus in

Pakistan: A major public health concern. Arch Pharm
Pract. 2016; 7(1):30-3.

3. Unnikrishnan AG, Kalra S, Purandare V,
Vasnawala H. Genital infections with sodium glucose
cotransporter-2  inhibitors: ~ Occurrence  and
management in patients with type 2 diabetes
mellitus. Indian journal of endocrinology and
metabolism. 2018 Nov; 22(6):837.

4. Arakaki RF. Sodium-glucose cotransporter-2
inhibitors and genital and urinary tract infections in
type 2 diabetes. Postgraduate medicine. 2016 May
18; 128(4):409-17.

5. Dandona, P. and Chaudhuri, A., 2017.
Sodium-glucose co- transporter 2 inhibitors for type
2 diabetes mellitus: An overview for the primary care
physician. International journal of clinical practice,
71(5), p.e12937

6. Zhang L, Zhang M, Lv Q, Tong N. Efficacy
and safety of sodium-glucose cotransporter 2
inhibitors in patients with type 2 diabetes and
moderate renal function impairment: A systematic
review and meta-analysis. Diabetes Research and
Clinical Practice. 2018 Jun 1; 140:295-303.

7. Zhang XL, Zhu QQ, Chen YH, Li XL, Chen F,
Huang JA, Xu B. Cardiovascular safety, long-term
noncardiovascular safety, and efficacy of sodium-
glucose cotransporter 2 inhibitors in patients with
type 2 diabetes mellitus: a systemic review and meta-
analysis with trial sequential analysis. Journal of the

American Heart Association. 2018 Jan 20;
7(2):e007165.
8. Tentolouris A, Vlachakis P, Tzeravini E,

Eleftheriadou |, Tentolouris N. SGLT2 inhibitors: a
review of their antidiabetic and cardio protective
effects. Int J Environ Res Public Health. 2019;
16(16):2965.

9. Vasilakou D, Karagiannis T, Athanasiadou E,
Mainou M, Liakos A, Bekiari E, Sarigianni M,
Matthews DR, Tsapas A. Sodium-glucose
cotransporter 2 inhibitors for type 2 diabetes: a
systematic review and meta-analysis. Annals of

2070


https://pubmed.ncbi.nlm.nih.gov/26198368
https://scholar.google.com/scholar_lookup?journal=Clin+Microbiol+Infect&title=Pathophysiology+and+burden+of+infection+in+patients+with+diabetes+mellitus+and+peripheral+vascular+disease:+Focus+on+skin+and+soft-tissue+infections&author=M+Dryden&author=M+Baguneid&author=C+Eckmann&author=S+Corman&author=J+Stephens&volume=21&issue=Suppl+2&publication_year=2015&pages=S27-32&pmid=26198368&

HIV Nursing 2023; 23(3): 2068-2071

internal medicine. 2013 Aug 20; 159(4):262-74.

10. Liu XY, Zhang N, Chen R, Zhao JG, Yu P.
Efficacy and safety of sodium-glucose cotransporter
2 inhibitors in type 2 diabetes: a meta-analysis of
randomized controlled trials for 1 to 2 years. Journal
of Diabetes and its Complications. 2015 Nov 1;
29(8):1295-303.

11. Bolinder J, Ljunggren O, Kullberg J,
Johansson L, Wilding J, Langkilde AM, Sugg J,
Parikh S. Effects of dapagdliflozin on body weight,
total fat mass, and regional adipose tissue
distribution in patients with type 2 diabetes mellitus
with inadequate glycemic control on metformin. The
Journal of Clinical Endocrinology & Metabolism.
2012; 97(3):1020-31.

12. Strojek K, Yoon KH, Hruba V, Elze M,
Langkilde AM, Parikh S. Effect of dapagliflozin in
patients with type 2 diabetes who have inadequate
glycaemic control with glimepiride: a randomized,
24-week, double-blind, placebo-controlled trial.
Diabetes, Obesity and Metabolism. 2011;
13(10):928-38.

13. Berhan A, Barker A. Sodium glucose co-
transport 2 inhibitors in the treatment of type 2
diabetes mellitus: a meta-analysis of randomized
double-blind controlled trials. BMC endocrine
disorders. 2013; 13(1):58.

14. Ferrannini E, Seman L, Seewaldt-Becker E,
Hantel S, Pinnetti S, Woerle HJ. A Phase llb,
randomized, placebo- controlled study of the SGLT2
inhibitor empagliflozin in patients with type 2
diabetes. Diabetes, Obesity and Metabolism. 2013,
15(8):721-8.

15. Rosenstock J, Seman LJ, Jelaska A, Hantel S,
Pinnetti S, Hach T, Woerle HJ. Efficacy and safety of
empagliflozin, a sodium glucose cotransporter 2
(SGLT2) inhibitor, as add-on to metformin in type 2
diabetes with mild hyperglycaemia. Diabetes,
Obesity and Metabolism. 2013; 15(12):1154-60.

16. Zaccardi F, Webb DR, Htike ZZ, Youssef D,
Khunti K, Davies MJ. Efficacy and safety of sodium-
glucose co- transporter-2 inhibitors in type 2
diabetes mellitus:systematic review and network
meta-analysis. Diabetes, Obesity and Metabolism.
2016; 18(8):783-94.

17. Li D, Wang T, Shen S, Fang Z, Dong Y, Tang
H. Urinary tract and genital infections in patients with
type 2 diabetes treated with sodium-glucose co-
transporter 2 inhibitors: A meta-analysis of
randomized controlled trials. Diabetes, Obesity and
Metabolism. 2017; 19(3):348-55.

18. Schernthaner G, Gross JL, Rosenstock J,
Guarisco M, Fu M, Yee J, Kawaguchi M, Canovatchel
W, Meininger G. Canagliflozin compared with
sitagliptin for patients with type 2 diabetes who do
not have adequate glycemic control with metformin
plus sulfonylurea: a 52-week randomized trial.
Diabetes care. 2013; 36(9):2508-15.

19. Rudofsky G, Haenni T, Xu J, Johnsson E.
Frequency of Genital Infections According to Body
Mass Index in Dapagliflozin-treated Patients with

2071

Type 2 Diabetes: Existence of Genitourinary Infections....

Type 2 Diabetes Mellitus. Experimental and Clinical
Endocrinology & Diabetes Reports. 2017; 4(01):e1-4.
20. Lin YH, Lin CH, Huang YY, Tai AS, Fu SC,
Chen ST, Lin SH. Risk factors of first and recurrent
genitourinary tract infection in patients with type 2
diabetes treated with SGLT2 inhibitors: a
retrospective cohort study. Diabetes Research and
Clinical Practice. 2022 Apr 1; 186:109816.

21. Hussain A, Ali |. Diabetes mellitus in
Pakistan: A major public health concern. Archives of
Pharmacy Practice. 2016 Jan 1,7(1):30-3.

22. Gunther LS, Martins HP, Gimenes F, Abreu
AL, Consolaro ME, Svidzinski TI. Prevalence of
Candida albicans and non-albicans isolates from
vaginal secretions: comparative evaluation of
colonization, vaginal candidiasis and recurrent
vaginal candidiasis in diabetic and non-diabetic
women. Sdo paulo medical journal. 2014;132:116-
20.



