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Urinary tract infections (UTIs) are among the most prevailing infectious diseases with a 
substantial financial burden on society.  Acute uncomplicated urinary tract infection is 
one of the most common problems for which young women seek medical attention and 
accounts for considerable morbidity and health care costs. UTI is the microbial invasion 
of any tissue of the urinary tract, extending from the urethral meatus to the renal cortex. 
Most of these infections are caused by E. coli, which are susceptible to many oral 
antimicrobials, although resistance is increasing to some of the commonly used agents. 
The diagnosis of UTI is particularly difficult in elderly patients, who are more likely to 
have asymptomatic bacteriuria as they get older. The prevalence of bacteriuria may be so 
high that urine culture ceases to be a diagnostic test. For patients with symptoms of 
urinary tract infection and bacteriuria the main aim of treatment is relief of symptoms. 
Secondary outcomes are adverse effects of treatment or recurrence of symptoms. For 
asymptomatic patients the main outcome from treatment is prevention of future 
symptomatic episodes. While antimicrobial management is straightforward for most 
episodes, the evolution of antimicrobial susceptibility of E. coli in community-acquired 
infection requires continuing re-evaluation of appropriate empiric therapy. Unnecessary 
use of tests and antibiotic treatment may be minimised by developing simple decision 
rules, diagnostic guidelines or other educational interventions. 
KEYWORDS: Uncomplicated UTI, complicated UTI, uropathogens. 
------------------------------------------------------------------------------------------------------------ 
Defining a urinary tract infection: 

Urinary tract infection (UTI) is a broad term that refers to a bacterial infection of 
one or more of the structures of the urinary tract. It may be defined as: ‘the presence of 
bacteria in the urine (bacteriuria) with an associated host inflammatory reaction’. The 
usual reference standard for diagnosis of UTIs is the presence of significant bacteria in a 
cauterized urine specimen. 

UTIs are commonly caused by the ascent of microorganisms (bacteria) from the 
feces through the lumen of the urinary tract. 
Types of UTIs: 
Uncomplicated UTI: Uncomplicated UTI are defined as uncomplicated when it occurs 
in a patient with a structurally and functionally normal urinary tract. An example of an 
uncomplicated UTI is acute uncomplicated cystitis (inflammation of the bladder).  
Complicated UTI: UTI is defined as complicated when it occurs in the patient with  
underlying anatomical, functional, or metabolic defects of the urinary tract, or in a human 
host with altered defenses. UTI among pediatric or elderly patients, pregnant women, 
immunosuppressed patients, and those with comorbidities, such as diabetes mellitus or 
multiple sclerosis, are considered to be complicated.  

UTIs are also categorized by the site of the infection as either Upper tract (i.e. 
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involving the kidney) or lower tract (involving the bladder) infections.  
Differentiation between complicated and uncomplicated infections, and between 

upper and lower tract infections has implication with regard to pre- and post- treatment 
evaluation, type and duration of treatment, and extent of evaluation of the urinary tract. 
For example, complicated UTI is often associated with the poorer response to therapy, 
worse outcome, and increased incidence of antimicrobial resistance compared with 
uncomplicated UTI. 
Epidemiology of Urinary Tract Infections:  

UTIs are widely encountered in hospitals, nursing homes, long-term healthcare 
facilities, and in the community. They are associated with significant morbidity, 
healthcare utilization and costs. Approximately 150 million UTIs occur worldwide each 
year in individuals of all ages; however rates may be much higher because of 
underreporting. In the USA each year, UTIs account for more than seven million 
physician visits, over one million visits to emergency departments and just over 600,000 
out patient visits.  

The incidence of UTIs increases with age. The risk factor for UTIs in young 
women include sexual activity and spermicide /diaphragm use. The  risk factors for UTI 
in elderly individuals are urogenital abnormalities, including incontinence, impairment of 
micturition and age–related decline in renal function, and instrumentation, such as 
increased use of indwelling catheters. 

UTIs are more common in the women than in men. Women are particularly prone 
to these bacterial infections: approximately one in three women is estimated to have had a 
UTI before the age of 24 years and as many as 50% of women are estimated to have 
experienced at least one symptomatic UTI during their life time. Symptoms suggestive of 
acute UTI constitute the most common reasons for women to visit physicians. Acute 
uncomplicated cystitis is one of the most frequently encountered community –acquired 
infections in women- it primarily occurs in young, sexually active women. UTIs are 
relatively common in pregnancy and may result in significant morbidity for the pregnant 
woman and fetus. Up to one third of pregnant women will experience recurrence of UTI 
after treatment. Infections in men are uncommon until after the age of 50 years, when 
hypertrophy of the prostate gland may obstruct urinary flow. UTI is an important cause of 
morbidity in children and affects up to 10% of the childhood population. UTI are mostly 
uncomplicated in younger women, complicated in older women, and complicated in men. 
Complicated UTIs are less common than uncomplicated UTIs; they occur in less than 5% 
of patients with UTIs, most of whom also have recurrent infections. 

2.Bacteria Of the Urinary Tract 
Etiology of Urinary Tract Infections: the microbial etiology of uncomplicated 

UTIs has been regarded as well established and reasonably consistent.  
The etiology of complicated UTI is more diverse and less predictable than the 

uncomplicated UTI, and is directly affected by underlying host characteristics. Less 
virulent microorganisms which rarely cause disease in healthy individuals with a normal 
urinary tract can cause significant illness and invasive disease in with   anatomical, 
functional, or metabolic defects of the urinary tract, or underlying immunological disease. 
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                            Pathogens for urinary tract infection                                                       
 
Uncomplicated UTI pathogens 

• Escherichia coli 
The predominant uropathogens; accounts for around 80% of cases 
     

• Staphylococcus saprophyticus 
10-15% of cases 
 

• Klebsiella spp., Proteus spp., and Enterobacter spp.,and Enterococcus faecalis 
        

Complicated UTI pathogens 
• Escherichia coli 
      Accounts for 20% to .50% of cases (eg, Cox et al. reported 53% )  
 
• Non-Escherichia coli Gram- negative rods 
      Klebsiella spp. 
      Proteus mirabilis 
      Enterobacter cloacae 
      Pseudomonas aeruginosa 
      Serratia marcescens  
 
• Gram -positive cocci 
       Enterococcus faecalis 
       Staphylococcus aureus 
 
• Group B streptococcus 
 

Emerging pathogens in  UTI  
 
Table 2.1 UTI, Urinary tract infection.  
Recent advances in molecular biology may facilitate the identification of new 
uropathogens in the future. Although the etiology of uncomplicated UTIs remains 
constant, the pathogens traditionally associated with these infections are changing many 
of their features, particularly because of antimicrobial resistance; increasing antimicrobial 
resistance among uropathogens causing acute uncomplicated cystitis has had a significant 
impact on traditional empirical approaches for UTI. 
Factors that affect the virulence of uropathogens : 
The interaction of human host defenses with uropathogens determines whether or not 
these bacteria persist and result in a UTI. Factors that affect virulence of uropathogens 
are shown in table 2.2 
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Factors that affect virulence of uropathogens 
 
Human host defenses 

 
• High pressure zone within urethra at a point where the urethra passes through the 

urogenital diaphragm creates a natural barrier to ascent of organisms colonized in 
distal urethra. 

• Natural defense mechanism of urethra and bladder 
 

Characteristics of uropathogens 
 
• Specific adhesive characteristics of the bacteria determine whether they can 

colonize the urinary tract 
• Adhesions may help to promote colonization of the upper urinary tract by 

uropathogenic Escherichia coli   by enabling their adhesion 
• Resistance to antimicrobial therapy 
 

Uncomplicated UTI: percentage of isolates

Escherichia coli 

 Staphylococcus saprophyticus

 Klebsiella spp.

 Enterobacter spp.

 Enterococcus spp.

Proteus spp

 
3. Clinical Presentation of Urinary Tract Infections 

Common sites of urinary tract infections: 
Bacteria causing UTIs can ascend through the urethra to the bladder and from there 
through the ureters to the kidneys. Figure 3.1 shows the sites commonly associated with 
UTIs. 
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Potential risk factors for urinary tract infection 
� Increased age  

• May be because of increased rates of incontinence, impairment of micturition, 
age-related decline in renal function, and increased using of indwelling catheters 

 
� Female sex (particularly for uncomplicated UTI) 

• The urethra in women is short (about 3-4 cm) and is situated close to the vagina 
and perineum, which are colonized with bacteria; the urethra in men is longer 
(about 20 cm) and is less prone to infection 

 
� History of recurrent UTI 
 
� Maternal history of UTI and young age at first UTI are risk factors for 

recurrent UTI in young women 
 

� Genetic factors 
• Genetic predisposition to recurrent UTI is suggested by the association of 

recurrent UTI in certain age groups with the ABH blood group non-secretor 
phenotype, a maternal history of UTI and early age at the onset of UTI 

 
� Anatomical factors 

• Feature of pelvic anatomy (in some young women ,particularly those with ‘low 
UTI risk’ behaviour ) 

• Anatomical and functional characteristics of the genitourinary tract are more 
strongly associated UTI risk in postmenopausal women compared with younger 
women 

• Urethral structures and stones, enlarged prostate (men) 
• Lack of circumcision (bacteria colonize and glans and prepuce) 
• Congenital abnormalities are most important etiological factors for UTI in 

children 
 

� Behavioral factors 
• Recent and frequent sexual intercourse 
• Use of diaphragms with spermicides for contraception 
• Anal intercourse  
• Delayed micturition after intercourse 
 

� Treatment 
• Recent microbial therapy 

Table 3.1 
Pathogenesis of urinary tract infections:  
The pathogenesis of urinary tract infections is complex and poorly understood. Individual 
susceptibility to UTI is influenced by many host genetic, biological, and behavioral 
factors. 
Factors that complicate UTIs are shown in table 3.2 
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Factors that complicate urinary tract infection 

 
� Anatomical, functional or metabolic defects, or obstruction of the urinary tract 

(i.e., factors that compromise urine flow) 
 
� Very young or old age (ie,15 years;>65 years) 
 
 
� Male sex (although uncomplicated UTI is found in young men) 
 
� Pregnancy 

• UTIs are the most common medical complication of pregnancy 
• Significant risk factors during pregnancy include presence of sickle cell hemoglobin  

and low socioeconomic status  
 

� Post menopause 
• Reduced estrogen levels can lead to lower urinary tract dysfunction 
 

� Immunosupression 
• HIV / AIDS 

 
� History of Polycystic renal disease 
 
� Renal impairment and renal transplantation 
 
� Comorbidities 

• Diabetes mellitus 
• Multiple sclerosis 
• prostatitis    
 

� Spinal cord injury 
 
� Indwelling catheter or intermittent catheterization 
 
 

 
Table 3.2 

 
Symptoms of urinary tract infections  
Onset of UTI is abrupt (with in few hours) and involves symptoms that range from only a 
minor annoyance to severe pain and illness. Common symptoms of UTI include dysuria 
(pain, burning, or discomfort on urination), frequency (frequent voiding of small volumes 
of urine) and urgency (urge to void immediately). Symptoms that may present in a patient 
with more severe or complicated UTI are also shown in the table below; 
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Common symptoms of urinary tract infection 
Symptoms of UTIs 
• Dysuria (pain , burning or discomfort on urination) 
• Frequency (frequent voiding of small volumes of urine) 
• Urgency (urge to void immediately) 
• Nocturia (urinating at night) 
• Suprapubic (above the pubic bone) pain or uncomfortable pressure in this area and 

suprapubic tenderness on examination (women ) 
• Feeling of fullness of the rectum (men) 
• Lower back pain  
• Discomfort (cramping or pressure ) in lower abdominal area 
• Hematuria (blood in urine; observed in about 40% of women with UTI) 
• Fatigue, lack of energy, ‘washed- out’, or general ill feeling  
• Pain when not urinating 
More severe or complicated infections may also be associated with: 
• Pain in costovertebral region/flanks (pain in the back or side below the ribs) 
• Inflammation of kidney and pelvic region  
• Fever, sweats and chills 
• Rigors (shaking) 
• Nausea, vomiting and diarrhea 
• Anorexia ( loss of appetite) 
• Severe complication may lead to urosepsis, renal scarring, or even end-stage renal 

disease 
 
Diagnosis of urinary tract infections 

1. Pyuria: Pyuria (white blood cells in urine) is best determinate of bacteriuria that 
will resolve with antimicrobial therapy; if pyuria is absent, antimicrobial therapy 
is not indicated.  

2. Urinalysis: Most physicians conduct a urinalysis for any patient who presents 
with dysuria. Urinalysis is valuable tool that can help to determine the presence of 
infection and confirm a suspected diagnosis in most patients; however, it may not 
be needed in healthier patients with a history of confirmed UTI who have 
uncomplicated medical histories and typical symptoms. 

3. Urine culture: Urine culture can help to identify sites of infection and causative 
agents and is regarded as the reference standard in the diagnosis of UTI; however, 
the indications for urine culture vary depending on the uncertainty of the 
diagnosis and the extent to which identification of the pathogen and its 
antimicrobial susceptibility will affect the patient’s management. 

4. Imaging: Imaging is rarely needed in the diagnosis of UTI, but may identify 
abnormalities in the upper urinary tract when symptoms are more complex. 
Imaging is used to detect conditions that must be treated immediately to avoid 
deterioration or recurrence of UTI, and probable long term kidney damage. 

4. Current Therapies For Urinary Tract Infection 
Optimal management of urinary tract infections 

� Accurate diagnosis 
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� Knowledge of the uropathogen(s) and awareness of local antimicrobial 
susceptibility 

� Selection of appropriate antimicrobial based on pharmacokinetics of the drug 
and spectrum of activity relative to anticipated uropathogens. 

� Duration of therapy 
� Potential for adverse effect 
� Cost-effectiveness 
� Evaluation and correction of anatomical, functional, or metabolic abnormality 

for patients with complicated UTI  
� Patient education  

 
Traditional treatments for urinary tract infection  
Uncomplicated urinary tract infection: Management of uncomplicated UTI has 
traditionally been based on two principles: the spectrum of microorganism causing 
uncomplicated UTI have been highly predictable and susceptibility patterns of these 
uropathogens have also been relatively predictable. Fluoroquinolones such as 
norfloxacin, ciprofloxacin, ofloxacin, and levofloxacin are commonly prescribed because 
of their broad antibacterial spectrum, low rate of bacterial resistance and favorable 
pharmacokinetics profile (excellent absorption after oral administration, high and 
prolonged urinary concentrations, and good penetration into renal and prostatic tissues). 
Acute Uncomplicated pyelonephritis & complicated urinary tract infection: Patients 
with moderate or severe AUP or complicated UTI require hospitalization for initial 
parenteral therapy; patients with mild infections should receive oral treatment with an 
antimicrobial to which the pathogen is susceptible for 7-14 days. Drug therapy is often 
only one component of the management of patients with complicated UTI; endoscopic or 
surgical interventions are frequently required.   
Prevention of urinary tract infections: 
Possible methods to prevent urinary tract infection: Possible methods to prevent UTI 
are shown as follows: 
� Improved catheterization techniques 

• Sterile insertion and care of the catheter 
• Prompt removal of the catheter 
• Use of a closed collecting system 

 
� Antimicrobial prophylaxis 

• Long –term, low-dose antimicrobial prophylaxis taken at bedtime 
• Post-coital prophylaxis for women in whom episodes of infection are associated 

with sexual intercourse 
• This method has raised concerns regarding antimicrobial resistance 

� Bacterial interference 
• No treatment of asymptomatic bacteriuria (bacteria in the urine with no symptoms 

of UTI) thereby preventing symptomatic UTI caused by other bacteria. Pregnancy 
is the only condition in which treatment of asymptomatic bacteriuria has been 
shown to be effective 

� Immunization 
• Vaccines are still experimental and seem to be less effective than antimicrobial 
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prophylaxis at preventing UTI 
Alternative methods to prevent urinary tract infection- dispelling the myths: Many 
alternative prophylactic approaches have been suggested for the prevention of UTI; 
however there is no proof of efficacy for the majority of these methods. Miller and 
Krieger published a review dispelling the common myths associated with the prevention 
of UTI, some of which are as follows; 
Cranberry juice: Although cranberry juice has long been used to prevent and treat UTIs, 
It does not acidify the urine, is not bacteriostatic, and there is no scientific evidence that 
strongly supports the drinking of cranberry juice in the prevention or treatment of 
symptomatic UTI. In addition, cranberry juice as prophylaxis is not associated with the 
decreased rate of symptomatic UTI and it is significantly more expensive than antibiotic 
prophylaxis. 
Yogurt and Lactobacillus products: Lactobacillus species are the predominant bacteria 
in the acidic vaginal environment in healthy premenopausal women. Vaginal 
Lactobacillus are an important hot defense against UTI; however, all vaginal lactobacilli 
are not the same. Studied conducted to evaluate the probiotic activity of vaginally 
administered Lactobacillus species have yielded inconsistent results. Many Lactobacillus 
in dairy products seem to be unsuitable for preventing UTIs in humans and there is no 
reliable product for urogenital application to prevent UTIs.  
Drinking more water and changes in personal habits: Common advise for the patient 
to help avoid infections includes; drink plenty of water every day; urinate when you feel 
the need rather than resisting the urge to urinate; voiding soon after intercourse; avoid 
using feminine hygiene sprays and scented douches which may irritate the urethra and 
cleanse the genital area before sexual intercourse.   
 Changes in Sexual behaviour: Recent intercourse is established as a risk factor for 
UTI; however, it is not known how sexual intercourse alone facilitates the development 
of UTI. Advising patients to use alternative methods of birth control is supported by 
scientific evidence that links the use of spermicide with the development of UTI. 
Spermicides affect the vaginal ecosystem, which is an important host defense against 
UTI, by decreasing vaginal lactobacilli and hence facilitating colonization of the vagina 
by E.Coli and increasing the risk of UTI. 
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