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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The Kidney plays a vital role in regulating 

glucose homeostasis through various mechanisms; one such 
mechanism involves glucose filtration and reabsorption. In 
a healthy individual, both kidneys filtrate about 180 grams 
of glucose daily; all of this filtrated glucose is reabsorbed in 
proximal tubules through sodium-glucose cotransporter 1 and 2 
(SGLT1 and SGLT2). In diabetic patients, the plasma glucose 
level increases, which will lead to a rise in glucose filtration to 
exceed the reabsorption capacity of SGLT and hence glucosuria. 
SGLT2 expression is increased in patients with diabetic type 
2. This leads to an increase in renal threshold of glucose from 
180mg/dl in healthy individuals to 220 mg/dl in diabetic 
patients, which consequently leads to an increase in plasma 
glucose level. SGLT2 inhibitor, also known as (gliflozin), 
lowers plasma glucose and Hb1AC by increasing renal glucose 
excretion through inhibition of renal glucose reabsorption 
without causing hypoglycemia it has a modest glycemic control 
effect. 

Objectives: To compare the incidence and severity of UTI 
in patients treated with different doses of dapagliflozin and to 
evaluate whether high doses have a greater risk of UTI. 

Subjects and Methods: This study was conducted as a 
retrospective study involving a total of 100 patients diagnosed 
with type 2 diabetes mellitus, all of whom were treated at AL 
Diwaniyah teaching hospital. The participants were categorized 
into two groups: the first group received 10 mg of dapagliflozin, 
while the second group was administered 5 mg. To be included 
in this study, the patients had to be first prescribed either 
Dapagliflozin 10 mg or Dapagliflozin 5 mg during the period 
of 1 January 2024 to 30 June 2024. Participants were not 
eligible for inclusion if they were receiving insulin therapy, had 
incomplete medical records, died during the study period, or did 
not respond to telephone contact

Results: Both the 5 mg and 10 mg groups of Dapagliflozin 
have a similar clinical and demographic profile, with a higher 
prevalence of aged, female, and hypertensive individuals. 
Dapagliflozin's cardiometabolic benefits are consistent with its 
predominantly hypertensive status, but the larger percentage 
of smokers may suggest a link between smoking and the 
circumstances that call for it. Overall, most features of the two 
groups are similar, with the 10 mg group having somewhat more 
patients in the 50–60 age range and more females. This study 
found that Urination frequency is higher in the group taking 
10 mg of dapagliflozin (~55%) than in the group taking 5 mg 
(~25%). Additionally, the 10 mg group experienced a greater 
level of urgency to pee (~48%) than the 5 mg group did (~20%). 
About 15% of the 10 mg group and 7-8% of the 5 mg group 
experienced dysuria, or unpleasant urination, which is the least 

common symptom. Regarding frequency and urgency, there are 
statistically significant differences (P<0.01). While regarding 
dysuria, the difference doesn’t reach the significance limit (P 
= 0.07).

Conclusion: The findings show persuasive evidence of 
a dosage-dependent rise in urinary tract infection signs in 
dapagliflozin-treated individuals, particularly at the 10 mg 
dose. The findings emphasize the importance of doctors closely 
monitoring patients for indications of genitourinary infections, 
specifically those receiving greater dosages. Because glycosuria 
plays an important role in raising infection risk, lower dosages 
or alternative therapy may be considered for individuals who 
are more likely to develop UTIs. Further research is needed 
to investigate long-term treatment techniques that maintain 
glycemic control and infection prevention in dapagliflozin 
patients.

Key words. Dapagliflozin, incidence of UTI, diabetic patient.
Introduction.

The kidney is critically involved in the hemostasis of glucose 
through various mechanisms; one such mechanism involves 
glucose filtration and reabsorption. In a healthy individual, 
both kidneys filtrate about 180 grams of glucose daily; 
all this filtrated glucose is reabsorbed in proximal tubules 
through sodium-glucose cotransporter 1 and 2 (SGLT1 and 
SGLT2) [1,2]. In diabetic patients, the plasma glucose level 
increases, which leads to a rise in glucose filtration to exceed 
the reabsorption capacity of SGLT and hence glucosuria [3]. 
SGLT2 expression is increased in patients with diabetic type 2 
This led to an increase in renal threshold of glucose from 180mg\
dl in healthy individuals to 220 mg\dl in diabetic patients, which 
consequently led to the rise in plasma glucose level [4]. SGLT2 
inhibitor, also known as (gliflozin), lowers plasma glucose and 
Hb1AC by increasing renal glucose excretion through inhibition 
of renal glucose reabsorption without causing hypoglycemia 
it has a modest glycemic control effect [5,6]. Three gliflozins 
are available in the market (empagliflozin, canagliflozin, and 
dapagliflozin) [6]. Beyond diabetes mellitus, SGLT2 inhibitors 
have many clinical benefits. SGLT2 inhibitors reduce blood 
pressure, hospital admissions, and cardiovascular mortality in 
patients with left ventricular heart failure [7-11]. In addition, 
SGLT2 inhibitors have a novel nephroprotective effect through 
mitigating glomerular hyperfiltration and reducing urinary 
albumin excretion in addition to lowering intraglomerular 
pressure [12]. The progression of kidney disease and death 
due to renal causes is reduced by SGLT2 inhibitors. SGLT2 
inhibitors have a favorable effect on metabolic profile in women 
with polycystic ovarian syndrome mediated by lowering body 
mass index, waist circumference, and total body fat [13]. Urinary 
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tract infection is one of the most common infections; 50 % of 
females and 20 % of males experience at least one-time urinary 
tract infection in their lifetime. Patients with diabetes are 1.2 
to 2 time more likely to encounter urinary tract infection [8], 
glycosuria play a central role in the heightened susceptibility 
of diabetic patients to urinary tract infection that arises from 
different interrelated mechanisms as create a good media for 
the growth of microorganism in addition glycosuria increase 
the virulence of gram positive streptococcus by enhance the 
adherence of this microorganism to bladder epithelium and 
intensify resistance to antimicrobial LL-37 [14,15]. In addition, 
glycosuria encourages biofilm formation by modifying the 
gene expression of uropathogenic E. coli (UPEC) the primary 
causative microorganism of urinary tract infection, which will 
lead to an increase in the attachment and survival of UPEC in 
the urinary tract [16]. Glycosuria also alters the host immune 
defense through attenuating antimicrobial peptide production, 
which plays a vital role in the body’s defense mechanism 
against infection [17]. Other mechanisms by which glycosuria 
induces urinary tract infection involve dysbiosis, where the 
growth glucose glucose-fermenting pathogens like Escherichia 
while inhibit growth of beneficial microorganisms is inhibited 
[18,19]. SGLT2 inhibitors work by increasing urinary glucose 
excretion. Therefore, we conducted this study to evaluate their 
effect on the incidence of urinary tract infections in patients 
with diabetes mellitus.
Materials and Methods.
Patient Population:

This study was conducted as a retrospective study involving 
a total of 100 patients diagnosed with type 2 diabetes mellitus, 
all of whom were treated at Al Diwaniyah teaching hospital. 
The participants were categorized into two groups: the first 
group received 10 mg of dapagliflozin, while the second group 
was administered 5 mg. To be included, the patients must have 
initiated treatment with either dose of dapagliflozin as their first 
oral antidiabetic medication. Patients were recruited between 
January 1 and June 30, 2024. Participants were not eligible for 
inclusion if they were receiving insulin therapy, had incomplete 
medical records, died during the study period, or did not 
respond to telephone contact. Records were deemed insufficient 
if they included only a pre-treatment (baseline) visit or lacked 
documentation of treatment initiation. Additionally, patients 
with documented evidence of urinary tract infection (UTI) 
before initiating Dapagliflozin were not included in this study. 
Study Design:

Patient data acquisition was performed in two phases. A 
review of the medication record (MR) was the first section. 
Data such as age, sex, occupation, BMI, body temperature, test 
findings, prescribed anti-diabetic medications, and concurrent 
medications were gathered by reviewing the MRs of all selected 
patients. Blood parameters such as hemoglobin A1c (HbA1c), 
fasting plasma glucose (FPG), serum creatinine (SCr) and 
urinalysis (bacterial count, white blood cell count, and urinary 
glucose) were among the pertinent laboratory data.

The next part of data acquisition via patients questions about 
their histories of UTI events not documented in hospital records, 

this made sure that as many UTI occurrences as possible were 
recorded. There were two parts to the questions. The first question 
inquired if the patient had ever received a UTI diagnosis outside 
of the hospital (for example, at a clinic or drugstore) during oral 
anti-diabetic medication treatment. In the second section, the 
patient was questioned if they had previously experienced any 
UTI-related symptoms. Acute dysuria, fever, frequency, urine 
incontinence, suprapubic discomfort, hematuria, or lumbar pain 
were among them. Patients were asked to describe the event's 
timing if they could, if they gave a favorable response to either 
of the two sections.
Outcome Measurement:

The study's main finding was that patients experienced UTIs 
for the first time following anti-diabetic medication treatment. 
In this study, a patient was considered to have experienced a 
UTI if they met any of the following criteria. First, a physician 
at Diwaniyah Teaching Hospital. Second, following treatment, 
a patient received at least one of these lab results: (1) there were 
few, moderate, or severe reports of bacteria in the urine; or (2) 
there were more than 10 cells/mm3 of urine leukocytes.

A patient was considered to have experienced a symptomatic 
urinary tract infection if they report acute dysuria, either 
alone or accompanying fever, in addition to at least one of 
the following symptoms: increased urinary frequency, urinary 
incontinence, suprapubic discomfort, hematuria or lower back 
pain. A UTI diagnosis made at an outpatient medical clinic was 
also considered indicative of a UTI event

The secondary outcome of the study was defined as the 
duration between the initiation of oral anti-diabetic therapy and 
the onset of the first documented urinary tract infection. The 
risk factors for UTIs were examined using pertinent laboratory 
data and patient characteristics, such as age, sex, BMI, religious 
affiliation, occupational status, and biochemical markers such as 
HbA1c, FBS, and SCr.
Statistical Analysis:

The demographic and clinical profiles of the study population 
were evaluated using descriptive statistics, including 
frequencies, means, and percentages. The Chi-Square test was 
utilized to assess the difference of UTI between patients treated 
with 10 mg with dapagliflozin and those who were treated 
with dapagliflozin 5 mg. The Mann-Whitney test was used to 
compare the difference among symptoms and symptom severity 
between the two groups. All the statistical analyses were 
carried out using IBM SPSS Statistics software version 25 with 
statistical significance defined as p < 0.05.
Results.

100 diabetic individuals who satisfied the inclusion 
requirements were gathered for analysis between January 
2024 and 30 June 2024. All of the enrolled patients' baseline 
characteristics are listed in Table 1.

The demographic and clinical characteristics of two groups 
of patients who are taking dapagliflozin 5mg and 10mg are 
illustrated in Table 1, which provides information regarding 
their gender, age, smoking habits, and hypertension status.

Both the 5 mg and 10 mg groups of Dapagliflozin have a similar 
clinical and demographic profile, with a higher prevalence of 
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aged, female, and hypertensive individuals. Dapagliflozin's 
cardiometabolic benefits are consistent with its predominantly 
hypertensive status, but the larger percentage of smokers may 
suggest a link between smoking and the circumstances that call 
for it. Overall, most features of the two groups are similar, with 
the 10 mg group having somewhat more patients in the 50–60 
age range and more females.

Table 1. Demographic table.
Dapagliflozin 
5mg (N=50)

Dapagliflozin 10mg 
(N=50)

Age 

40-50 10 8
50-60 15 20
More than 
60 25 22

Gender Male 20 15
Female 30 35

Smoking Smoker 32 30
Non smoker 18 20

Hypertension Hypertensive 35 32
Non 
hypertensive 15 18

As shown in Figure 1, the Urination frequency is higher in the 
group taking 10 mg of dapagliflozin (~55%) than in the group 
taking 5 mg (~25%). Additionally, the 10 mg group experienced 
a greater level of urgency to pee (~48%) than the 5 mg group 
did (~20%). About 15% of the 10 mg group and 7-8% of the 5 
mg group experienced dysuria, or unpleasant urination, which is 
the least common symptom. Regarding frequency and urgency, 
there are statistically significant differences (P<0.01). While 

regarding dysuria, the difference doesn’t reach the significance 
limit (P = 0.07).

As shown in Figure 2, there was no statistically significant 
difference in symptom severity between the two groups, P>0.5 
(The P value was 0.2 for mild, 0.16 for moderate, and 0.4 for 
severe). Among 50 patients treated with 10 mg of dapagliflozin, 
25 patients developed UTI compared to 10 patients treated with 
5 mg of dapagliflozin, the risk of UTI was higher in patient 
treated with 10 mg of dapagliflozin compared to patients treated 
with 5 mg of dapagliflozin, the relative risk was 2.5. a two 
fisher’s exact test show a statistically significant difference in 
the incidence of UTI between the two groups P Value <0.01, 
Figure 3.
Discussion.

Dapagliflozin, an inhibitor of the sodium-glucose co-
transporter 2 (SGLT2), can improve cardiovascular outcomes 
and manage type 2 diabetes (T2D). Urinary tract infections 
(UTIs), a side effect that is especially significant considering 
its influence on patients' quality of life, have been associated 
with its usage. The primary pharmacological explanation for 
this elevated risk is associated with glycosuria, which is a result 
of the renal tubule obstruction of glucose reabsorption. The 
resultant increased urine glucose content greatly increases the 
danger of UTIs by providing the perfect conditions for bacterial 
development [20].

Dapagliflozin has been shown to have a dose-dependent 
connection with the occurrence of UTI symptoms, including 
frequency and urgency. Urinary frequency (about 50%) and 
urgency (45%) rates were considerably greater in patients 
receiving a 10 mg dosage of dapagliflozin than in those 
receiving a 5 mg dose, as illustrated in Figure 1. These changes 
were statistically significant (P < 0.01), according to statistical 
analysis. 

The variance between both doses fails to reach statistical 
significance in terms of dysuria (painful urination) (P = 0.07). 
According to this, dysuria may be impacted by more than 
only glucose excretion in the urine, even though greater doses 
of dapagliflozin considerably raise the risk of frequency and 
urgency [21]. These results are consistent with other studies 
that found a dose-dependent association between urinary tract 
symptoms and dapagliflozin dosage. Higher dosages of SGLT2 
inhibitors, such as dapagliflozin, have been shown to increase 

Figure 1. Percent of UTA symptoms among treated groups.

Figure 2. Symptoms of severity among treated groups.

Figure 3. Incidence rate of UTI.
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glycosuria in T2D patients, increasing the risk of genitourinary 
infections [22,23]. 

Higher doses increase the amount of glucose in the urinary 
system, which encourages the growth of bacteria and raises the 
incidence of UTI symptoms.

Furthermore, some clinical observations have highlighted the 
dose-dependent nature of urinary tract infection risks, showing 
that patients receiving higher doses of dapagliflozin (10 mg) 
experienced more cases of dysuria, more frequently, and with 
greater urgency than patients receiving lower doses (5 mg). 
Indeed, a number of studies have demonstrated that SGLT2 
inhibitors, such as dapagliflozin, are associated with a higher 
risk of lower urinary tract infections, which can manifest as 
symptoms such as urgency, frequency, and dysuria, particularly 
when the dosage is raised [24].

These findings' clinical ramifications indicate that patients 
taking greater dosages of dapagliflozin should be thoroughly 
watched for UTI symptoms, especially urgency and frequency 
of urination. Furthermore, the occurrence of these negative 
effects may be decreased by preventive interventions, including 
routine urine screening, patient education regarding personal 
hygiene, and possibly the use of prophylactic antibiotics in 
high-risk patients [25].

The absence of statistical significance implies that, despite 
variations in symptom intensity between the two groups, these 
differences are not strong enough to show a clinically significant 
effect of the larger dosage. Small variations in symptom severity 
might not necessarily have practical implications for patient 
outcomes.

This study is retrospective and primarily relies on telephone 
interviews with patients, making it vulnerable to recall bias. 
Incorporate a "Limitations" section within the Discussion 
and meticulously evaluate the influence of these biases on the 
findings.
Conclusion.

The findings show persuasive evidence of a dosage-dependent 
rise in urinary tract infection signs in dapagliflozin-treated 
individuals, particularly at the 10 mg dose. The findings 
emphasize the importance of doctors closely monitoring 
patients for indications of genitourinary infections, specifically 
those receiving greater dosages. Because glycosuria plays 
an important role in raising infection risk, lower dosages or 
alternative therapy may be considered for individuals who 
are more likely to develop UTIs. Further research is needed 
to investigate long-term treatment techniques that maintain 
glycemic control and infection prevention in dapagliflozin 
patients.
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