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Abstract 
In type 2 diabetes mellitus (T2DM) patients, Urinary Tract Infection (UTI) are a frequent complication with a greater 
incidence and recurrence rate than in the general population. UTIs in T2DM have a complicated pathophysiology that is 
caused by several variables, including hyperglycemia, diabetic neuropathy, and urinary stasis. Bacterial growth and 
pathogenicity are encouraged by hyperglycemia, which increase colonization and infection. Successful care of UTIs in 
people with T2DM necessitates an all-encompassing strategy that tackles the infection as well as underlying causes that led 
to its occurrence. Even though choosing the right antibiotic based on bacterial culture and sensitivity tests is crucial in 
people with T2DM due to a higher risk of antibiotic resistant bacteria, antibiotics are the main treatment for UTIs. To avoid 
potentially fatal consequences including pyelonephritis and sepsis, early detection, and timely treatment of UTIs in people 

with are crucial. Effective treatment of UTIs in people with T2DM necessities a multidisciplinary strategy that condition’s 
complicated pathophysiology and associated consequence. Healthcare professionals can lessen the prevalence of UTIs in 
people with T2DM and enhance their general health outcomes and quality of life by implementing a comprehensive 
management plan that tackles both the infection and the underlying causes that lead to its development. 

 
Abbreviations: -Urinary Tract Infection (UTI), Type 

2 Diabetes Mellitus (T2DM), E.coli (Escherichia coli) 

1. Introduction of Urinary Tract Infection in 

Type 2 Diabetes Mellitus:  

The urinary tract, which comprises the bladder, 

kidneys, and uterus, is frequently infected by bacteria. 

This condition is known as an infection of the urinary 

tract. Due to their changed physiology of the urinary 

system, poor glycemic control, and abnormal 

immunological response, and people who have type 2 

diabetes mellitus more likely to acquire UTIs.[1] 

Diabetic patients who have elevated levels of sugar in 

their blood may have a weekend immune system and 

impaired white blood cell functioning, which makes it 

more difficult for their systems to fight against disease 

like UTIs. Additionally, the longer reaction to UTIs 

caused by diabetes’ impaired immunity can increase 

the risk of occurring UTIs. [2] Additionally,peripheral 

nerve damage that affects the functioning of bladder 

may result in adequate bladder evacuation in type 2 

diabetic patients. As a result, the bladder may retain 

urine, which creates an ideal habitat for the 

development of bacteria. People with type 2 diabetes 

are more likely to get UTIs, which can result in more 

serious problems such as renal failure and sepsis. 

Thus, it is crucial that people with diabetes receive 

early evaluation and therapy for UTIs. [3] According 

to a 2020 study in the international journal of 

healthcare infection, those who had diabetes had a 

higher chance of UTIs than people without this 

condition. The research also showed that control of 

glucose levels and the existence of comorbidities from 

diabetes were crucial indicators of developing urinary 

tract infection in people with diabetes mellitus. [4] A 

further investigation that was covered in BMJ open 

diabetic research and caring examined the specific 

bacteria that cause UTI in diabetes. According to the 

study, those with type 2 diabetes mellitus showed 

higher incidence of germs that were resistant to 

multiple drugs than people without the disease. The 
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scientists hypothesized that this discovery might be 

related to administration of antibiotics by diabetic 

patients, which could eradicate susceptible germs and 

promote the growth of multidrug-resistant microbes. 

[5] Additional variables that raise the potential of 

urinary tract infection in people with diabetes type 2 

were also noted in meta-analysis conducted in 2019 

that appeared in the medical journal diabetic. Chronic 

peripheral neuropathy, advancing age, females, and 

several diabetes related comorbidities like neuropathy 

and ophthalmology are among these factors. [6] In 

people with a history of diabetes, better glycemic 

management, adherence to excellent hygiene habitat 

and enough fluid intake are crucial preventive 

strategies that can reduce risk of acquiring UTIs. [7] 

2. Pathophysiology of Urinary Tract Infection 

in Type 2 Diabetes Mellitus:  

Due to several variables that make people more 

susceptible to infections, people with T2DM 

frequently get infections in their urinary tracts. These 

variables cause favorable environments for bacterial 

development in the urinary tract, including peripheral 

neuropathy, kidney failure, and urinary system 

blockage. [8] Chronic high blood sugar level, 

dyslipidemia, obesity are all factors that contribute to 

T2DM and that combined enhance oxidative damage, 

inflammatory conditions, and dysfunction of 

endothelial cells. The capability of immune system for 

fightingoff infection is impaired by these metabolic 

irregularities, making people with type 2 DM more 

prone to UTIs. [9] High blood sugar levels can 

encourage the development of germs in the urinary 

system. Due to the existence of bacterial strains that 

are resistant to antibiotics, T2DM patients may also 

get UTIs that are more challenging to cure. [8] E. Coli 

is one of the most prevalent bacterial infections 

connected to UTIs in people with T2DM high urine 

glucose concentrations in T2dm might encourage 

growth of bacteria and the development of biofilm 

which can result in long lasting infections. 

Additionally, immunological function can 

behampered by hyperglycemia, which lowers the 

body’s capacity to fight against infection and raises 

the risk of occurrence of UTIs. [7] T2DM is also 

linked to altered kidney and bladder function, which 

includes decreased prostatic gland, lowered urethral 

tones, and delayed voiding. These circumstances 

encourage urinary retention and leftover urine within 

the bladder, both of which are favorable environments 

for bacterial colonization and proliferation. [6] 

Etiology of UTIs is complicated and multifaceted in 

type 2 DM. to effectively manage and prevent UTIs in 

people with T2DM, their blood sugar level must be 

closely monitored, the right antibiotics must be used, 

and any underlying medical conditions must be 

treated right away. Additionally, it is critical to 

consider albicans Candida as well as antibiotic-

resistant bacteria as potential culprits in T2DM 

patient’s UTIs.[10] Moreover, underlying urinary 

system problems such as bladder blockage and 

neuropathy are more common in people with T2DM. 

due to their effects on regular flow and evacuation of 

urinary throughout the body, these disorders raise the 

likelihood of UTI’s. [1] Due to its high prevalence, 

recurrence and associated morbidity and mortality, 

UTI in T2DM is a critical issue. The pathophysiology, 

treatment, and causation of UTI in type 2 DM are 

complex and call for an all-encompassing strategy. 

3. Etiology of Urinary Tract Infection in Type 

2 Diabetes Mellitus: 

One of the most frequent complications among people 

with type 2 diabetes is urinary tract infections. There 

are numerous factors that can contribute to the 

development of UTIs in T2DM, and these causes are 

multiple and complex. We will go over the numerous 

causes of UTIs in people with T2DM in this article. 

Hyperglycemia-T2DM is characterized by high blood 

glucose levels, which are conductive to bacterial 

colonization and proliferation. For bacteria like 

Escherichia coli, a major cause of UTIs, the extra 

glucose in the urine offers a rich source of nutrients. 

People with type 2 DM are more vulnerable to 

bacterial infections due to the immune system’s 

diminished capacity to combat infections because of 

the elevated glucose levels which cause urinary tract 

infection [11]. Diabetic neuropathy – A typical 

T2DM consequence that impacts the body’s nerves is 

diabetic neuropathy. Diabetic neuropathy can cause 

bladder dysfunction in the urinary tract, including 

inadequate bladder emptying, which raises the 

possibility of bacterial development and infection. 

Long term retention of urine in the bladder creates of 

bacterial colonization and proliferation [12]. Urinary 

stasis- when there is a decrease in urine flow, 

typically brought on by obstruction or insufficient 

bladder emptying, urinary stasis ensues. Urinary stasis 
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can be brought on by diabetic neuropathy, anomalies 

of the urinary tract, or urine incontinence in people 

with T2DM because of the decreased urine flow, it is 

easier for germs to develop and become infected [13]. 

Vaginal infections–Vaginal infections, such as yeast 

infections, which can spread to the urinary system and 

results in UTIs, are more common in women with 

T2DM. The risk of vaginal infections and UTIs can 

also rise with the use of some drugs, such as 

antibiotics [11]. Immunological issues-Those who 

have T2DM may have immune system impairment, 

which makes them more prone to infection, including 

UTIs, white blood cells, which are essential for 

battling infections, can have impaired activity due to 

high blood glucose levels. The use of specific drugs, 

such as corticosteroids, can also further weaken the 

immune system [10]. It is possible for each of the host 

and microbes’ variables to play a role in multifactorial 

etiology of urinary tract infections in T2DM.In type 2 

DM, host variables such as high blood sugar levels, 

urinary retention, neuropathy and immunosuppressive 

raise the incidence of UTIs. Due to modifications to 

urine composition brought on by hyperglycemia, 

germs can colonize more easily. Incomplete bladder 

empty brought on by urinary retention and by 

dysfunctional bladders can promote bacterial growth. 

Incomplete bladder evacuations and urine stasis, both 

of which increase the risk of illness, can result from 

neuropathy that effects the bladder and urethral. 

Moving further, long term hyperglycemia can cause 

immunosuppressive, which weakens the host’s 

defenses against infections.[12] The etiology of UTIs 

in type 2 DM involves microbiological aspects as 

well. The most frequent bacterium that causes UTIs in 

people in general is the Escherichia Coli bacteria, 

which also cause several numbers of urinary tract 

infections in T2DM patients. Moreover, Klebsiella 

organisms, Pseudomonas mirabilis, and P. Aeruginosa, 

among others, are frequently isolated from T2DM 

patients.These varieties of bacteria may show 

enhanced toxicity and resistance to antibiotics, 

resulting in higher rates and serious infections in 

diabetic patients. 

4. Management of Urinary Tract Infection in 

Type 2 Diabetes Mellitus:  

To effectively treat a urinary tract infection in type 2 

diabetic patients, it is necessary to address any 

underlying issues that may have contributed to the 

infection’s emergence. With type 2 DM antibiotics are 

the main course of treatment for UTIs. However, it is 

crucial that people with diabetes are more likely to 

have bacteria that are resistant to antibiotics. As a 

result, it is crucial to select the right antibiotic based 

on bacterial culture and sensitivity testing. To ensure 

the infection is completely eradicated, a lengthier 

course of antibiotics may occasionally be 

required[14]. Antibiotics are frequently used in 

pharmacotherapy of urinary tract infections patients. 

The severity of illness, where it is located, and state of 

patient’s kidney all play a role in which antibiotics 

should be used. These popular antibiotics are used in 

the treatment of UTIs in people with type 2 DM. [25] 

Nitrofurantoin: -This drug is frequently employed in 

the management of simple UTIs. Patients with 

impaired kidney function should not take it, while 

those with hepatic failure ought to use it carefully 

[16]. Trimethoprim-sulfamethoxazole: - This is also 

frequently used to treat UTIs. It tends to be tolerated 

well and efficiently against a variety of infections. 

However, those with kidney problems should use it 

cautiously. Fluoroquinolones: -These antibiotics with 

a broad-spectrum work against a variety of 

microorganisms that cause UTIs. However,because 

they raise the possibility of tendon dissection, older 

people should take cautious when using them. 

Cephalosporins: - These antibiotics are frequently 

used to treat UTIs. They typically have a relatively 

small risk of side effects and are tolerated 

satisfactorily [17]. It is significant to remember that 

using antibiotics properly is crucial to preventing the 

emergence of germs that are resistant to them. When 

possible, the course of therapy should be determined 

by the findings of urine culture as well as sensitivity 

tests. Patients with persistent UTIs should also be 

examined for any underlying diseases, such as bladder 

anomalies or weakened immune systems, that might 

be causing the infection[18]. In people with T2DM, 

strict glycemic management has been proven to lower 

the riskof UTI. Future UTI risk may be decreased by 

treating diabetic neuropathy and bladder dysfunction 

with drugs or other treatments. To lessen the risk of 

recurring UTIs, preventive steps can be taken. They 

can include drinking lots of water to assist the urinary 

system flush out bacteria, staying away from irritant 

like bubble baths and feminine hygiene products, and 

maintaining excellent hygiene habits like wiping from 

front to back after using the restroom [20]. Finally, it 

is crucial to identify and take care of any potential 
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UTI issues that may develop in people with T2DM. 

Damage to the kidney may be one of these, which can 

be identified through urine tests and may call for 

additional care. The management of UTI in T2DM is 

a mix of antibiotic treatment, addressing underlying 

causes such as poor glycemic control and neuropathy, 

prophylactic measures to lower the risk of recurrence, 

and monitoring for potential consequences. It is 

possible to lessen the frequency and seriousness of 

infections and enhance overall health outcomes by 

managing UTIs in people with T2dm in a 

comprehensive manner[22]. 

5. Conclusion:  

Urinary Tract Infections (UTI) are a frequent and 

serious consequences in people with type 2 DM. 

several variables, including hyperglycemia, diabetic 

neuropathy, and urinary stasis, plat a role in 

pathogenesis of UTIs in T2DM. successful care of 

UTIs in people with T2DM necessitates a 

multidisciplinary strategy that targets the infection as 

well as underlying causes that led to its occurrence. 

Also, it is critical to identify and treat any potential 

UTI related side effects such as renal damage. The 

overall health outcomes and quality of life of people 

with T2DM can be improved with routine monitoring 

and follow-up care, which can help detect and manage 

problems. In conclusion, successful management of 

UTIs in people with t2dm necessitates a 

comprehensive strategy that considers the intricates 

pathophysiology and potential consequences ofthis 

condition. Healthcare professionals can lessen the 

burden of UTIs in peoplewith T2DM and enhance 

their general health and well-being by implementing a 

through management strategy [21]. 

References:  

[1] Geerlings SE, Hoepelman AIM. Immune 

dysfunction in patients with diabetes mellitus 

(DM). F1000Research. 2017; 6:1–11. doi: 

10.12688/f1000research.10525.1 

[2] Meiland R, Geerlings SE. Diagnosis and 

management of urinary tract infection and 

pyelonephritis in the older adult. Clin Geriatr 

Med. 2016;32(3):523–38. doi: 

10.1016/j.cger.2016.02.005 

[3] Schäffer AJ, Matsumoto T, Saito M, Kumon H. 

When a urinary tract infection is not a urinary 

tract infection: Clinical implications of a 

confusing case. Can Urol Assoc J. 

2011;5(5):E145–E147. doi: 10.5489/cuaj.10104 

[4] Zhang H, Chen Y, Wu J, et al. Risk factors for 

urinary tract infection in patients with type 2 

diabetes mellitus: A systematic review and meta-

analysis. BMJ Open Diabetes Res Care. 

2020;8(1):e001567. doi: 10.1136/bmjdrc-2020-

001567 

[5] Lin WH, Wang YC, Wang YH, et al. Urinary 

tract infections in patients with diabetic kidney 

disease: Risk factors and biomarkers. J Hosp 

Infect. 2020;104(2):214-220. doi: 

10.1016/j.jhin.2019.08.006 

[6] Kwak BO, Lee HS, Han DH. Risk factors for 

urinary tract infection in patients with type 2 

diabetes mellitus: A systematic review and meta-

analysis. Diabet Med. 2019;36(8):1045–54. doi: 

10.1111/dme.13979 

[7] Li X, Xu H, Chen H, et al. The pathogenesis, 

management and prevention of urinary tract 

infections in patients with diabetes mellitus. 

Expert Rev Anti Infect Ther.2019;17(5):351-360. 

[8] Vaidya A, Jain R, Rajput R, et al. Urinary tract 

infections and diabetes mellitus: A review. J Lab 

Physicians. 2015;7(2):79-83, 

[9] Nicolle LE. Urinary tract infections in patients 

with diabetes mellitus. Semin Nephrol. 

1999;19(4):327-341. 

[10] Ronald A. The etiology of urinary tract infection: 

traditional and emerging pathogens. Am J Med. 

2002 Jul 8;113 Suppl 1A:14S-19S.  

[11] Nicolle LE. "Urinary tract infections in diabetes. 

Epidemiology, pathogenesis and treatment." 

Diabetes Metab Res Rev. 2001 Mar-Apr;17(2):  

10.1002/dmrr.195 

[12] Zhanel GG, Harding GK, Nicolle LE. 

"Asymptomatic bacteriuria in patients with 

diabetes mellitus." Rev Infect Dis. 1991 Sep-

Oct;13(5):797-802. doi: 

10.1093/clinids/13.5.797. 



JCLMM 2/11 (2023) |1048–1052 

 
 

 
          

[13] Jhung YJ, Chen HC, Chen HS, Tsai CC, Lin BS, 

Huang YC, Chen JW. "Urinary tract infection in 

diabetic patients: risk factors, clinical features, 

and outcomes." Medicine (Baltimore). 

[14] Flores-Mireles AL, Walker JN, Caparon M, 

Hultgren SJ. Urinary tract infections: 

epidemiology, mechanisms of infection and 

treatment options. Nat Rev Microbiol. 

2015;13(5):269-284. 

[15] Al-Badr A, Al-Shaikh G. Recurrent urinary tract 

infections management in women: A review. 

Sultan Qaboos Univ Med J. 2013;13(3):359-367 

[16] Sethia, U. Assessment of the Urinary Tract 

Infection (UTI) in Patients Suffered from 

Diabetes. 

[17] Lopes, A. C., Lourenço, O., Roque, F., & 

Morgado, M. (2023). Clinical and 

Pharmacotherapeutic Profile of Patients with 

Type 2 Diabetes Mellitus Admitted to a Hospital 

Emergency Department. Biomedicines, 11(2), 

256. 

[18] Foxman B. The epidemiology of urinary tract 

infection. Nat Rev Urol. 2010;7(12):653-660. 

[19] Blango MG, Mulvey MA. Persistence of 

uropathogenic Escherichia coli in the face of 

multiple antibiotics. Antimicrob Agents 

Chemother. 2010;54(5):1855-1863. 

[20] Lim JH, Kim JH, Kim JS, et al. Factors 

associated with the recurrence of urinary tract 

infections in Korean women. Korean J Urol. 

2010;51(7):492-496. 

[21] Schneeberger C, Geerlings SE, Middleton P, et 

al. Predictors of urinary tract infection in patients 

with type 2 diabetes: a systematic review and 

meta-analysis. Diabetes Care. 2017;40(10):1385-

1394. 

[22] Zhanel GG, Nicolle LE, Harding GK. Prevalence 

of asymptomatic bacteriuria and associated host 

factors in women with diabetes mellitus. The 

Manitoba Diabetic Urinary Infection Study 

Group. Clin Infect Dis. 1995;21(2):316-322.

[23]  

 


