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Abstract: One of the most common infections in clinical practice is urinary tract infections 

(UTIs). Limiting unnecessary antibiotic use and improving clinical care for many patients will 

result from accurate diagnosis and evidence-based treatment of UTIs. Crops and urine tests are 

useful for the diagnosis of UTIs; however, it is necessary to keep in mind their disadvantages. 

Due to the fact that most non-pregnant patients with asymptomatic bacteriuria  do not require 

antibiotics and may even be harmful when prescribed, it is extremely important to distinguish 

true UTI from asymptomatic bacteriuria. The scope of UTI syndromes, such as acute 

uncomplicated cystitis, pyelonephritis, prostatitis and catheter-associated UTIs, determines the 

choice of antibiotics and the duration of their administration. Treatment methods also depend on 

the patient's immunosuppression and the characteristics of their genitourinary system. Therefore, 

patients with urological obstruction or patients receiving kidney transplantation may need a 

specialized management approach that includes working with various disciplines. Some 

preventive measures can be used for people prone to frequent UTIs, but there is often no 

universal method. Thus, urinary tract infection is very common among urology doctors. The 

frequency of this pathology does not decrease, despite the existing methods of diagnosis and 

treatment. There are conflicting opinions about the etiology and pathogenesis of the disease, 

early signs of diagnosis and risk factors. 
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Relevance. It is known that viral diseases are nosologies with intensive spread, which manifest 

themselves suddenly and make you think about the specifics of any other diseases with their 

various symptoms. An example is pandemics, which in recent years have caused worldwide not 

only medical, but also extremely serious social and economic problems. It should be noted here 
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that pathologies caused by upper respiratory tract infections have always created difficulties and 

problems for clinicians due to their complexity [1, 2, 3]. However, the addition of infection at a 

time when the pathological process occurs in other organs also leads to insufficient medical 

problems. Urinary tract infections (UTIs) are among the most common bacterial infections 

worldwide, affecting 150 million people annually. These infections, which can occur in the 

urethra, bladder or kidneys, are one of the most common infectious diseases in the world, with 

significant morbidity and high medical costs. Numerous constitutive and induced antimicrobial 

peptides and proteins are expressed in the urinary tract. Most UTIs are usually treated 

empirically, although the clinical symptoms of the disease are diverse and range from 

uncomplicated to complicated. The main causative agents of these infections are bacteria, but in 

rarer cases other microorganisms, such as fungi and some viruses, are responsible for UTIs [4, 5, 

6]. More than 90% of acquired diseases of the excretory organs are associated with urinary tract 

infections (UTIs), which occur in all age groups. It should be noted that pathologies of the 

urinary system in adolescents develop much faster than in young children and adults. 

Morphological abnormalities and metabolic disorders that cause inflammation, and factors that 

lead to recurrence and chronization of the process, are closely related to each other and create a 

vicious circle. Metabolic disorders do not disappear with age or with remission of IC, that is, 

with the disappearance of laboratory signs and clinical manifestations of the syndrome, such as 

bacteriuria and leukocyturia. These problems begin during intrauterine development and in the 

early postnatal period [7, 8, 9, 10]. The researchers note that there is an increase in mutations in 

the genomes of bacteria that cause infectious diseases, which leads to the creation of increasingly 

aggressive types of pathogens. In addition, the search for resistant strains puts the reasonable use 

of antibacterial drugs and the search for alternative treatments in the first place. The rate of 

development of antibiotic resistance is significantly lagging behind the rate of production of new 

antibacterial and antimicrobial drugs. In modern clinical practice, rational and adequate 

prescription of drugs is a difficult task, and specialists are required to comply with the basic 

principles and recommendations of UTI diagnosis, as well as strict adherence to accepted 

treatment algorithms. Together, all this will reduce the resistance of uropathogens [11, 12, 13, 

14, 15]. 

Epidemiology of urinary tract infection. UTIs occur between the ages of 20 and 50 years and 

are observed at least once in a lifetime in more than half of all women and under the age of 24, 

more than 30% of women have an episode of this disease. These infections also quite often affect 

elderly patients and it is noteworthy that they often do not cause clinical symptoms. UTIs are the 

second most common type of infection among the elderly population, accounting for almost 25% 

of all infections among the elderly. 50% of older women suffer from asymptomatic bacteriuria 

and in many cases one of the factors is bladder catheterization. 38% of patients require 

permanent catheterization of the bladder, which is the reason for an increase in the frequency of 

UTIs in the elderly. The child population also suffers from UTIs and bacteriuria is present in 

2.7% of boys and 0.7% of girls. A study conducted showed that 35% of boys and 32% of girls 

who had their first episode of UTI before the age of 1 became ill with recurrent UTIs over the 

next 3 years. Other risk factors in children are hospitalization and catheterization. In children 

aged 1 to 5 years, the frequency of bacteriuria increases by 4,5% [15, 16, 17, 18]. 

Functions of the urinary tract. There are two subtypes of the urinary tract: the lower and upper 

urinary tracts. The lower urinary tract is of special concern due to its propensity for various 

inflammatory diseases. The main purposes of the urinary system are to filter blood and expel 

waste through urination. The literature that is currently available does not include thorough 

reviews of the most prevalent infections and inflammatory conditions that affect the lower 

urinary tract. An overview of these illnesses, as well as associated immunological and 

microbiological elements that are essential for the creation of novel treatment options, will be 

given in this review. We'll also talk about management challenges, new opportunities, and 

current medical standards. Urinary tract infections (UTIs), urosepsis, interstitial cystitis, and 

urethritis are among the conditions taken into consideration [11, 14, 15, 18]. 
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The main causative agents of urinary tract infection. The main causes of urinary tract 

infections The most common causative agent of both the urinary tract and cuticle is 

uropathogenic E. coli (UPEC). It is followed by other pathogens such as Klebsiella pneumoniae, 

Proteus mirabilis, Enterococcus faecalis and Staphylococcus spp. In addition, the incidence of 

UTIs caused by multidrug resistance (MDR) is increasing. This leads to the spread of antibiotic 

resistance and increases the financial burden of these infections. Here we discuss various aspects 

of UTI, such as the mechanisms of pathogenicity of UTI-causing bacteria and the growth of 

resistance in UTI pathogens [4, 5]. Urinary tract infections (UTIs) are a serious public health 

problem and are caused by many pathogens, but the most common of them are Escherichia coli, 

Klebsiella pneumoniae, Proteus mirabilis, Enterococcus faecalis and Staphylococcus 

saprophyticus.  Recurrent infections and the increasing antimicrobial resistance of uropathogens 

threaten to significantly increase the financial burden of these infections. In this review, we 

discuss how basic scientific research clarifies the molecular details of crosstalk at the host-

pathogen interface. We also discuss how these interactions affect the pathophysiology of UTIs. 

In addition, we are reviewing ongoing efforts to integrate this knowledge into new clinical 

approaches to the treatment of UTIs [17, 18, 19]. In addition, it was found that Staphylococcus 

saprophyticus is seeded in the urine mainly in young women, and Staphylococcus epidermidis is 

seeded in patients with prolonged catheterization of the bladder. The presence of Staphylococcus 

aureus in the urine of most patients with UTIs is caused by a single pathogen, but with 

prolonged catheterization of the bladder, this may be the result of a staphylococcal infection [20, 

21]. 

Microbiological and laboratory diagnostics of urinary tract infection. Detection of 

bacteriuria by microscopy. Bacteriuria can be detected microscopically by staining gram-by-

gram non-centered urine samples, gram-by-gram centrifuged samples, or by directly observing 

bacteria in urine samples. To do this, a microscope slide is applied to a certain volume of urine, 

allowed to dry in the air, and then stained by gram and microscoped. Leukocyturia and the 

urothelial response to bacterial invasion are an important diagnostic sign of UTI. In the absence 

of bacteriuria, leukocyturia should be examined for the presence of chlamydia, candidiasis or 

mycobacterium tuberculosis. Bacteriuria without leukocyturia indicates colonization of the 

urinary tract, but this does not mean invasion of the urothelium. The gold standard for the 

diagnosis of UTI is a cultural, microbiological examination of urine with the isolation of the 

pathogen and an assessment of the level of bacteriuria. A sign of a diagnosis of UTI is the 

presence of at least 105 colony—forming units of bacteria in a milliliter of fresh urine. However, 

the detection of bacteriuria, which is diagnostically significant, does not allow us to determine 

the degree of infection of the urinary system. When problems arise with making a topical 

diagnosis, they often lead to overdiagnosis, which affects the subsequent treatment of the 

disease. According to foreign data, lower urinary tract infections make up a large part of the UTI 

structure. Ultrasound of the urinary system and excretory urography are additional diagnostic 

methods [22, 23, 24]. 

The main factors of virulence of uropathogens. The ability of various uropathogens to adhere 

and colonize the epithelium of the lower urinary tract depends on how well they express certain 

virulence factors. The most common pathogen of both the urinary tract and cuticle is 

uropathogenic E. coli. Gram-negative and gram-positive bacteria found in the colon, such as 

Escherichia coli, Enterococcus faecalis, Proteus mirabilis and Klebsiella pneumoniae, are the 

cause of most UTIs. Staphylococcus saprophyticus, group B streptococcus and Pseudomonas 

aeruginosa are other pathogens. Many adhesion proteins are present on the cell surface of 

uropathogens. These proteins play an important role in the beginning of the interaction between 

the host and the pathogen. In addition, adhesives have recently been found to help bacteria attach 

to host tissues and infect them into the urinary tract. The most well-known adhesion factor is the 

villi of uropathogenic bacteria, which can be gram-negative or gram-positive bacteria. Gram-

negative and gram-positive bacteria require two separate pili assembly pathways: the 

chaperone/usher pathway and the pili assembly pathway using sortase. These uropathogens use 
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various types of adhesives to promote the formation and binding of biofilms on both biotic and 

abiotic surfaces. In this context, it is important to note that most UTIs are biofilm-related 

infections in which uropathogens colonize both the mucous membrane of the urinary tract and 

stationary devices such as urinary catheters [25, 26, 27]. 

Special measures of treatment and prophylaxis. At the first signs of UTI, antibacterial therapy 

should be started. Treatment started after four days does not prevent the appearance of scarring 

in the kidney. Nevertheless, the task of choosing an adequate therapy is becoming more and 

more difficult. Bacteria that do not respond to antibiotics are a global problem. In most countries, 

the sensitivity of gram-negative flora to ampicillin and cotrimoxazole has decreased. American 

pediatricians report that even in combination with clavulanate, there is a low sensitivity to 

ampicillin. In addition, the maximum activity to the latest generation of cephalosporins remains 

(ceftriaxone and cefazolin, respectively, reach 97% and 90%, respectively). Although nitrofuran 

derivatives have high activity (up to 95%), they cannot penetrate the renal parenchyma. 

Fluoroquinolones act very well on Gram-positive and Gram-negative bacteria, and moxifloxacin, 

a 4th generation drug, also kills Mycobacterium tuberculosis. However, admission to this group 

is allowed only to persons over the age of 18. Indian microbiologists claim that most strains are 

resistant to four or more antibiotics. Targeted selection of antibiotics requires constant 

monitoring of the sensitivity of strains circulating in this area. The question of whether probiotics 

affect the risk of developing or relapsing IC remains open, despite the generally recognized fact 

that the intestinal flora serves as the main reservoir of pathogenic bacteria for the urinary system. 

E.M. Schoenberg et al., in particular, deny the usefulness of probiotics for both primary and 

secondary prevention of UTI [28, 29, 30, 31]. 

Improvement of urodynamics is necessary for successful treatment of IC. The primary task in 

any type of neurogenic bladder dysfunction is to eliminate detrusor hypoxia and eliminate 

hypovitaminosis B2 and B6, which are usually associated with bladder pathology. Since the age 

of 5, oxybutynin hydrochloride ("Driptan") has been used to treat hyperreflective dysfunction, 

and propiverine ("Mictonorm") is allowed for children with a body weight of more than 35 kg 

(10-12 years old). Hyporeflective dysfunction is much more difficult to treat. This variant is 

usually accompanied by severe neurological pathology, is often accompanied by encopresis and 

requires the supervision of a neurologist. Therapeutic effects are aimed at increasing the 

sensitivity, tone and contractile activity of the MP. Distigmine bromide, also known as 

"ubretide", which is part of the group of M-cholinomimetics, has a number of side effects that 

limit its use. The only plant recognized by evidence—based medicine for the treatment of IC is 

cranberry (Vaccinium macracarpon Aiton). Proanthocyanidins are a group of substances that 

have recently been obtained from cranberries. They fight strains of uropathogenic bacteria, 

which are both sensitive and resistant to antibiotics, and have anti-adhesive properties [32, 33, 

34]. 

Discussion. In clinical microbiology laboratories, urinary tract infections (UTIs) are among the 

most common bacterial infections. Although the spread of pathogens that cause UTIs is 

changing, the most common cause of infection remains intestinal bacteria, in particular E. coli. 

Increased resistance to certain antimicrobial drugs, especially trimethoprim-sulfamethoxazole, 

which is observed in E. coli, is of greater importance. Doctors use a small number of tests to 

distinguish UTIs from other diseases with similar clinical manifestations. None of these tests 

have sufficient sensitivity and specificity for individual use. Urine analysis is useful mainly to 

exclude bacteriuria from diagnostic tests. For the examination of outpatient patients with 

uncomplicated UTIs, urine culture may not be necessary; however, for outpatient patients with 

recurrent UTIs, unsuccessful treatment or complicated UTIs, as well as inpatient patients with 

UTIs. Men and women can have urinary tract infections at any age, but due to the anatomy of 

women, infections are more common in women than in men. UTI is diagnosed in most patients 

who go to outpatient clinics complaining of dysuria, although some patients with UTI symptoms 

may instead have an overactive bladder or interstitial cystitis. Diagnosis is not always an easy 

task. Intermediate urine culture has been considered the gold standard for the diagnosis of UTIs 



 

168   Journal of Pediatric Medicine and Health Sciences                   www. grnjournal.us  

 
 

for many decades. However, about a third of the cases do not receive a positive culture, which 

makes it increasingly clear that the bacteria may be in a healthy bladder. Because infections 

negatively affect people's mental health and well-being, the impact of UTIs on individuals is 

significant. The problem of UTI in urology has always been extremely relevant and is still in the 

focus of attention of specialists all over the world. Currently, adequate and reasonable use of 

antibacterial drugs is especially important for the treatment of urological patients and improving 

the quality of life, as well as for the health of the general population, given the increasingly 

increasing resistance to antibacterial drugs. But at the moment this is a difficult task in modern 

clinical practice, and specialists are required to comply with the basic principles and 

recommendations in the diagnosis of UTI, as well as strict adherence to accepted treatment 

algorithms. Together, all this will reduce the resistance of uropathogens [14, 24, 26, 35, 36, 37, 

38]. 

Conclusions. Thus, urinary tract infection is a very common problem in urological practice. The 

frequency of this pathology does not decrease, despite the existing methods of diagnosis and 

treatment. There are conflicting opinions about the etiology and pathogenesis of the disease, 

early signs of diagnosis and risk factors. 

Despite the large number of studies on UTI in children and adolescents, the results of treatment 

and follow-up are unsatisfactory. It is necessary to develop pathogenetically determined 

dispensary monitoring schemes that take into account the premorbid condition of the patient, his 

"metabolic portrait" and age. It is necessary to expand the list of laboratory parameters that can 

determine the degree of inflammation of the CUT. These actions will help slow the spread of 

CHKD in children, adolescents and adults. 
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