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URINARY TRACT INFECTIONS (UTIs)

DEFINITIONS:
Upper UTIs = infections involving the kidneys and/or ureters

Lower UTIs = infections involving the bladder and/or urethra

Pyelonephritis = infection of the kidney

Cystitis = infection of the bladder

Introduction:
-the urogenital tract lining is continuous with the skin epithelium


-therefore, the microorganisms that are found on the skin can easily get into the 


 urogenital system and cause problems

-most UTIs(90%) are caused by E. coli, which are fecal bacteria

-bacteria undergo endocytosis (epithelial attachment) by using adhesins (ex: pili, fimbriae) to attach to carbohydrate polymers in the walls of the urinary tract

-specific bacterial species also have other specific virulence factors that aid in their proliferation:

· Special Sero-Groups (E. coli)

· K-Antigens (E. coli) – polysaccharide capsules which surround the bacteria and prevent phagocytosis by macrophages

· Urease (Proteus vulgaris) – an enzyme which breaks down urea into ammonia thus causing an increase in pH in the urinary tract →a higher pH provides an optimal environment for bacterial growth and also predisposes the individual to stone formation 

-few host defense mechanisms exist to prevent UTIs

· Urine production – urine itself is useful in preventing infection due to it’s acidic pH

· Antibodies – antibodies are found in the bladder BUT they DON’T play an important role in preventing or treating UTIs

-mostly affect young women


-it is estimated that 20% of 30-year-old women have had at least one episode

-UTIs are usually ascending (vaginitis→urithritis→cystitis→ureteritis→nephritis)


-30-50% of women with cystitis have undetected upper UTIs
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-in men, prostatitis is a common cause of recurrent UTIs


-the organism causing the prostatitis can cause the UTIs 


-also, prostatitis causes a decrease in urine flow which leads to urine


 buildup in the ureters where bacteria can accumulate

-a serious possible consequence of UTIs is septicemia







-patient will present with fever and chills







-can lead to DIC (disseminated intravascular







 coagulation)

-in children, another possible serious consequence is meningitis







-due to an E. coli strain with the K1








 antigen








-this K1 antigen has tropism to (is 








 attracted to) the meninges and 








 therefore can lead to meningitis

predisposing factors for UTIs
1) Anatomical

-women are more susceptible to developing UTIs than men due to the fact that 


 their urethras are shorter (5 cm vs. 20 cm) and in closer proximity to the anus

2) Catheterization

-i.e. nosocomial, hospital infections


-account for 90% of all UTIs


-usually result in UTIs caused by bacterial strains that are resistant to most 


 antibiotics and disinfecting procedures (ex: Pseudomonas sp., Coliforms)

3) Disruption of urine flow

-ex: prostatic hypertrophy, tumors

4) Incomplete bladder emptying

-ex: neurological diseases affecting bladder function

5) Sexual intercourse

-can result in UTIs caused by the fecal Enterobacteriaceae (E. coli, Proteus sp., 

 Kleibsella sp.), the Staphylococcus sp., and the enterococci and gonococci groups


-more common in women due to anatomical reasons

6) Diabetes

-results in abnormal bladder functioning 

7) Pregnancy and menopause

-low estrogen levels lead to low glycogen stores in the urinary tract walls


-this results in less acid production and therefore an increased pH which provides 


 a better environment for bacterial growth
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Clinical Features/ Characteristic Symptoms of UTIs

· frequency of micturition – a frequent desire to urinate

· dysuria – painful urination

· pyuria – cloudy urine (due to puss and ↑ WBCs)

 -also caused by a Chlamydia infection (an STD)

· haematuria – blood in the urine

                                 -indicates that there is inflammation and not necessarily a bacterial 



          infection

· bacteriuria – bacteria in the urine

· recurrent infections (same etiological agent), relapses (different etiological agents)

*it is important to note that elderly people with UTIs are mostly asymptomatic 

→a patient presenting with asymptomatic bacteriuria may have a persistent UTI

*diagnosis by symptoms HAS to be confirmed by laboratory culture

LOWER UTIs:

-acute infection of the bladder (cystitis) and/or urethra (urethritis)

-very susceptible to recurrences/relapses

S/S:
· dysuria

· frequent micturition 

· pyuria (Ddx: STD)

· bacteriuria 

· haematuria

UPPER UTIs:

-infection of the kidneys (pyelonephritis) and/or ureters (ureteritis)

(recall that in module 3 we learned about glomerulonephritis → a non-infectious inflammation of the glomerulus.  It’s an immune-complex disease secondary to a streptococcal infection)

-arise from either ascending or systemic infections

-75% are caused by the Enterobacteriaceae (ex: E. coli) and Pseudomonas species

-a common predisposing factor is urine reflux from the bladder





-esp. common in children under 10 due to 






 incomplete closing of the ureterovesical valves

-can end up with renal abscesses 
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S/S:
· same as those for lower UTIs + fever and chills
· bacteriuria 

· haematuria – elongated WBCs will be present along with the blood

     -these WBCs become elongated because they were tightly packed in 

     the kidney tubula

· flank pain and tenderness – characteristic of kidney infections

· loss of renal function

· septicemia – leads to various complications including hypertension, DIC, shock 

         and death

ACUTE PROSTATITIS:

-arises from either ascending or haematogenous (descending) infections

S/S:
· low back pain

· dysuria

· frequent micturition 

· fever

· may lead to frequent recurrent UTIs

diagnosis of UTIs:
-mostly based on antibiotic response



-a susceptibility test is performed to see which antimicrobial agent



 has the most effect on the particular microbe

-a problem with urine sample testing is fecal contamination

-to prevent contamination, 2 fairly invasive techniques are used:

· ureteric catheterization – for upper UTIs

· suprapubic aspiration – for lower UTIs

-midstream urine specimen collection

-antibody-coated bacteriuria test



-fluorescent-labeled anti-human IgG is added to the urine



-if bacteria are present, the anti-human IgG will bind 



-the fluorescent bacteria can then be detected with a fluorescent 



 microscope

prevention of UTIs:
-regular complete emptying of bladder

-good personal hygiene (i.e. don’t wipe back to front!!!!!!!! Sorry, couldn’t resist!)

-prophylactic use of antimicrobials (to prevent recurrent infections)
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treatment of UTIs:
· antimicrobial agents:
-drugs will concentrate in the urine thereby increasing their effectiveness

-examples include: →Sulfonamides (sulfa drugs)



       →Nitrofurantoin



       →Nalidilic Acid

cystitis – a single large dose usually clears things up

pyelonephritis – requires a longer treatment time (2-4 weeks) 



    because the organisms are usually embedded



   deep in the tissue



 -more powerful drugs (Penicillin, Cephalosporin)



  are usually given to prevent septicemia

recurrent infections – sulfonamide and quinolones

relapses – long term treatments and removal of any abnormalities

asymptomatic UTIs – treatment is important, esp. in children, due 



             to the threat of reflux of the infection to the 

                                     kidneys

· cranberry juice – seems to work (probably due to its acidity)

Distinguishing between upper and lower UTIs
-upper and lower UTIs differ in their potential to cause serious disease



-kidney infections (pyelonephritis) are the most serious and have the 



 potential to cause the most problems

-30-50% of women with cystitis have upper UTIs without knowing it

-diagnosis is mostly based on the antibiotic response

SPECIFIC URINARY TRACT INFECTIONS

Leptospirosis

-caused by Leptospira interrogans
-mostly in domestic animals, esp. dogs

-the bacteria is shed in the urine and enters humans via abrasions in the skin and mucosa

12/08/03  Amy Butt (416) 423-0538

PA 3202 (MICROBIOLOGY)  page 6 of 7
S/S:
· 1-2 week incubation period

· fever and/or chills

· aches

· kidney/liver problems→ the bacteria can spread systemically and end up in the 

    liver and kidney causing massive damage

→if it progresses long enough, it can cause renal failure

    (=Weil’s disease)

****more specific infections to come next time…………….

CASES:
Case 1:

David, a 3-year-old boy, was gaining weight poorly.  On examination, the only other clinical or laboratory abnormality was finding 300 000 E. coli per ml of urine.  David was treated with intravenous ampicillin for 1 week and began to gain weight.  However, after 6 weeks it was again noted that he was not gaining weight and he had E. coli bacteriuria.  Over the next 2 months, the laboratory reported comparable bacterial counts with the same organism on two more occasions.  Radiological studies showed that David had urine reflux from the bladder into the ureters.   No obstruction was detected.  Treatment was given with intravenous ampicillin followed by oral ampicillin for 6 weeks.  This treatment regimen proved successful.  


Diagnosis: pyelonephritis (kidney infection) 


Cause: E. coli


-it is most likely that David’s ureterovesical valves were not closing and



 thus there was backflow of urine which led to his infection 

Case 2:

Ms. X, a 23-year-old woman, had five attacks of acute cystitis in the year since her marriage.  The diagnosis was based on the clinical picture and laboratory findings of significant bacterial counts in her urine.  Three attacks were caused by E. coli, one by S. aureus, and one by Proteus mirabilis.  Each attack responded to sulfur drugs or ampicillin given for one week.  Recurrences were noted at 2 week to 2 month intervals after stopping therapy.
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Diagnosis: Honeymoon cystitis (so named because it’s common in recently






      married women)


Cause: Relapsing infection

*Dr. VS stressed that he liked this one – potential exam question

Case 3:

Mr. T, a 65-year-old man, was admitted to the hospital with acute urinary tract obstruction due to prostate hypertrophy.  He was confused, had a temperature of 41 degrees C, and his blood pressure was lower than normal.  Cultures of his urine and blood yielded Proteus vulgaris.  A urinary catheter was introduced to relieve the obstruction.  After treatment with antibiotics and resection of his hypertrophied prostate gland, he had no further problems.


Diagnosis: prostititis with pyelonephritis and S/S of septicemia

Cause: enlarged (hypertrophied) prostate

☺ A very special thanks goes out to Mel C. for her generous help with these notes ☺  

