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Urinary tract infection

A urinary tract infection (UTI) means that microorganisms
are multiplying in the urinary tract. Bladder urine is
normally sterile, and hence any bacterial gtowth in urine
obtained by suprapubic aspiration becomes important.
When urine is obtained by either voiding or catheteriza-
tion it may be contaminated by urethral organisms, and in
females also by vulval organisms. In such instances,a
single species grown in culture is indicative of UTI and
multiple organisms suggest contamination-an assumption
which is not always true.

In general practice about 90% of UTIs are caused by
Escherichia coli whereas in hospital practice this organism
accounts for only 50%. Patients who have either been
catheterized (Figs. 1and 2) or had instrumentation, those
who have received repeated courses of antibiotics, or
those with structural abnormalities of the urinary tract
are especially prone to infection by Streptococcus
[aecalis, coagulase negative staphylococci, Klebsiella,
Pseudomonas, Proteus-and Serratia. The Proteus species
is most commonly responsible for UTI and coagulase
negative staphylococci cause about a third of UTIs in
sexually active women.

It has recently been recognized that fastidious organisms
such as Corynebacterium vaginale, Bactobacilli and

FIG 1. Sitesinmaleurethra most likelyto
be affectedby pressurenecrosisand
'bow-stringing'effectof indwelling
catheter

Chlamydia can cause cystitis. These organisms are not
always detected because the special culture techniques
required for their growth are not used routinely. Tuber-
culosis and schistosomiasis should not be forgotten
as causes of UTI especially in endemic areas. Fungi such
as Candida albicansare a common cause of UTI in
diabetics and immunosuppressed individuals. Herpes,
cytomegalovirus and varicella have also been reported to
cause cystitis.

HOST DEFENCES
Resistance of the uroepithelium
This resistance is governed, in part, by the number of
epithelial cell receptor sites available for attachment of
microorganisms to the uroepithelium. Recent evidence
suggests that this is genetically predetermined. Drugs
such as heparin can mask these sites and thereby
decrease bacterial adherence. Mucin secreted by the
uroepithelium appears to have a protective function.
Normal bladder epithelium is strongly bactericidal; this
property is believed to be antibody mediated.

Properties of urine
Urinary factors: Urine pH, osmolality and chemical

composition affect the ability of bacteria to multiply in the
urine. The normal acid urine (pH<5.5), osmolality «200
mOsm/kg) and high urine urea concentrations inhibit
bacterial proliferation.

Immunoglobulins in the urine: Secretory IgA and
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certain glycoproteins are found in the urine and these
probably prevent bacterial adherence to the uroepithelium.

Hydrokinetic factors: Frequent and complete bladder
evacuation and high rates of urine formation favour re-
solution of urinary infections. Infrequent voiding, a large
residual volume as in prostatic hypertrophy, stones and
foreign bodies such as catheters in the urinary system and
vesicoureteric reflux may lead to or perpetuate UTI.

Renal parenchymal defence: Several factors protect
against renal parenchymal or upper urinary tract infections.
These factors include the morphology of the renal papillae
which have slit-like orifices preventing reflux of infected
urine into them when there is a lower tract infection,

. efficient polymorphonuclear mobilization and antibody
production, complement activation, high oxygen tension
in the renal cortex and the hyperosmolar milieu of the
medulla.

URINE COLLECfION
Clean-catch midstream urine (MSU)
Obtaining a. clean-catch midstream specimen of urine.
is of paramount importance because the diagnosis of UTI
is based on the results of the urine culture. Contamination
of urine during collection can give false positive results,
or results which are difficult or even impossible to inter-
pret. Ideally, the first morning urine specimen should be
collected.

In males the prepuce, if present, shouldbe retracted and
cleaned with sterile normal saline to which no antiseptics
have been added. The glans penis should be similarly
cleaned. The urine initially voided is discarded because it
may contain urethral organisms. MSU (30 to 50 ml) should
be collected in a sterile container and the terminal urine
should be discarded. Care should be taken to ensure that
the inside of the container is not touched at any time
during the procedure. The urine specimen should be sent
to the laboratory without delay where it should be set up
for culture immediately but it can be stored at 4°C for up
to 24 hours, if necessary.

In females the labia are separated and the whole area
cleaned using sterile cotton balls washed in sterile saline.
The perineum should be similarly cleaned but with the
cotton balls being moved away from the urethral opening
towards tlre anal orifice. The midstream specimen is
obtained as in males.

Patients who are debilitated or those with visual impair-
ment may require help to ensure a clean-catch MSU.

Other methods
1. 'In and out' catheterization using aseptic techniques.

The risk of introducing infection is 1% to 2% per
catheterization.

2. Suprapubic aspiration is often employed in infants and
children where an MSU is difficult to obtain.
If any of the abnormalities listed in Table I is found then

UTI is present. It is important to remember that several
factors can produce falsely low urine colony counts even
when there is UTI (Table II).
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TABLE I. Criteria for diagnosingurinary tract infection

1. Significant (> 100,000cfulml) Counts in urine culture in two consecutive
samples of MSU especially if the same organisms are grown.

2. More than 100,000 cfu/ml in one sample of MSU with urine WBC
>10/cmm.

3. More than 100,000 cfu/ml in one sample of MSU with symptoms of
acute cystitis or pyelonephritis.

4. More than 10,000 cfu/ml in urine obtained through a catheter.
S. Organisms cultured from a sample obtained by suprapubic aspiration

irrespective of colony count.

MSU Midstream specimen of urine WBC White blood cells
cfu Colony forming units

TABLE II. Some causes of lowbacterial counts in the presence
of urinary tract infection

1. Frequent voiding
2. Culture obtained early in the course of an infection
3. Diuretics
4. Infections with slowly multiplying bacteria
S. Chemotherapy
6. Contamination of urine with antiseptics
7. Use of inappropriate media for culture
8. Infections with cell wall deficient bacteria-L forms
9. Mycobacterial infections

10. An apparent reduction in colony forming units can be caused by
clumping of bacteria

11. Acute uretheral syndrome

TABLE III. Individualswith increased susceptibilityto urinary
tract infection

1. Extremes of age
2. Pregnant women
3. Anatomical abnormalities of the urinary system
4. Following instrumentation, e.g. cystoscopy
S. Foreign bodies in the urinary tract, e.g. indwelling urinary catheters
6. Immunosuppressed individuals
7. Diabetics
8. Urinary outflow obstruction, e.g. prostatic hypertrophy; vaginal

.prolapse
9. Poor personal hygiene

CLINICAL PRESENTATION
Symptomatic bacteriuria is one of the commonest infections
encountered in clinical practice. In general the mode of
clinical presentation does not permit accurate localization
of the site of infection. Table III lists individuals at
-increaseo risk of developing UTI.

Asymptomatic bacteriuria
This is usually detected during population screening
programmes. In neonates and infants it may be the first
indication of serious anatomical abnormalities of the
urinary tract. Infant males are more often affected than
females. However, in school-going children, girls with UTI
outnumber boys by a ratio of 30 to 1. The prevalence of
covert bacteriuria in females changes little until the onset
of sexual activity when it increases, and in the male it
remains unchanged until middle age when prostatic
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hypertrophy may cause outflow obstruction. Approxi-
mately 5% of adult women have bacteriuria at any given
time. Sexual intercourse may precipitate cystitis in
women. During pregnancy the prevalence of bacteriuria
is 5% to 10%. Over the age of 70 years, the prevalence of
bacteriuria increases to about 14% in men and 27% in
women.

Screening programmes may be justified in only two
situations.

1. In pregnancy, because bacteriuria usually does not
resolve spontaneously and, if left untreated, may lead
to upper urinary tract infection (acute pyelonephritis)
and cause considerable morbidity to the mother and
even abortion.

2. In children under four years, because bacteriuria and
reflux in combination may cause progressive renal
damage and ultimately end stage renal failure.

Cystitis
About 90% of sexually active females will experience
at least one episode of cystitis. The symptoms vary from
very severe hypogastric pain to so mild a pain that it may
be ignored by some women. About 50% of women with
acute cystitis will have a positive culture. E. coli is the
commonest pathogen followed by Staphylococcus
saprophyticus. When cystitis occurs in boys the Proteus
species are usually causative. 'Abacterial cystitis' is the
term used to describe symptoms of cystitiswithout a positive
urine culture. Recurrent severe transient abacterial cystitis
has been classified as:

1. Intermittent bacteriuric: This is usually seen in women
with abnormal intravenous urograms.

2. Persistent abacteriuric: In these persons the symptoms
could be due to infections with fastidious, slow growing
organisms such as Corynebacterium vaginale, Lacto-
bacilli and Chlamydia. The chickenpox, herpes zoster
and cytomegaloviruses have also been incriminated
but rarely.

Persistent dysuria and frequency
This is found in a subgroup of patients who respond poorly
to antimicrobial drugs. These symptoms can occur in post-
menopausal women with vaginal atrophy, threadworm
infestation in children. Chemicals such as deodorant sprays
and drugs such as mandelamine and cyclophosphamide
and tuberculosis and schistosomiasis can also produce
these symptoms.

Acute urethral syndrome
This is a form of uncomplicated UTI to which women are
particularly prone. It accounts for a third of all episodes
of dysuria. Frequency and pyuria are usual and colony
counts are often less than 104 colony forming units per
millilitre.

Acute pyelonephritis
This is a syndrome characterized by the acute onset of
flank pain (often severe) fever and rigors. Pregnant females
with covert bacteriuria and patients with abnormalities of
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FIG 3. Cut surface of pyelonephritic kidney
showing focal scarring

the upper urinary tract are particularly prone. Prompt treat-
ment with appropriate antibiotics usually prevents serious
sequelae. Other conditions that may mimic an attack of
acute pyelonephritis are infected renal cysts, renal
carbuncles, perinephric abscesses and pyonephrosis.

Chronic non-obstructive pyelonephritis secondary to
vesicoureteric reflux
This is characterized by the presence of relatively large areas
of focal scarring of the renal cortex, often polar, overlying
areas of flattened papillae. Both kidneys may be affected
but to differing degrees (Fig. 3). This condition may be
progressive. End stage renal disease is often preceded by,
or associated with, proteinuria and hypertension.

Thus radiological evaluation of the urinary system isoften
necessary in the investigation of a patient with UTI. Table
IV provides general guidelines as to when an intravenous
urogram (IVU) and micturating cystourethrogram should
be done and their usefulness in evaluating the reason for
UTI in a particular patient.

MANAGEMENT
Treatment of UTI is aimed at eradicating infection and
prevention of relapse, renal scarring, functional damage
and septicaemia, The choice of drug is governed by its
cost, ease of administration (and therefore compliance),
toxicity, the results of antibiotic sensitivity and the
potential for altering rectal and vulval flora and for pro-
ducing drug resistant organisms.

Duration
Single dose treatment: Amoxycillin (1 to 3 g), co-

trimoxazole double strength (4 tablets) or trimethoprim
alone (400 mg) eliminates bacteriuria in 85% or more
patients with uncomplicated lower urinary tract infection.
Antibiotic treatment of cystitis, acute pyelonephritis and
covert bacteriuria should be continued for 7 to 10 days.

Medium duration treatment: This entails 6 to 12weeks of
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TABLE IV. A guide to radiological investigations in urinary tract
infection

Patient

After one infection

IVU MCU

Children under
four years
Children offour
years or more

Women with
covert
bacteriuria
Women with
cystitis

Women with
acute pyelo-
nephritis
Men

Elderly men or
women

High risk
patients"

After one infection

Recurrent infection

Recurrence soon after
short course of
antibiotics
Onset in middle age,
haematuria not asso-
ciated with cystitis
After one infection

After one or two
episodes of infection
whether covert or
symptomatic
Consider early if
symptoms are of recent
onset
History of urolithiasis,
analgesic abuse persis-
tent pyuria, proteus or
pseudomonas UTI

Recurrent infection,
renal scars or large ureter
onlVU
IVU suggestive of reflux

Rarely helpful

Rarely helpful

IVU suggestive of reflux

Rarely helpful

Rarely helpful

• See Tahlc III

Management of acute urinary retention

Acute retention of urine is probably the most common
urological emergency. When it does occur, it is painful
and therefore it is important to provide immediate relief
to the patient. The causes of acute retention depend on
the age and sex of the individual (Table I).

The first priority should be to relieve retention. The
patient is distressed and agitated and therefore needs to
be calmed. An analgesic such as pethidine or morphine
should be administered. This also facilitates the subsequent
procedures which need to be carried out. It is imperative
to keep the patient informed of his condition.

URETHRAL CATHETERIZATION
The procedure of urethral catheterization is well known
but certain points need to be emphasized. The procedure
should be done under sterile conditions. A generous
amount of local anaesthetic like 2% xylocaine should be
instilled into the urethra after adequately cleansing and
draping the external genitalia. In the male, it is important
to retract the prepuce and clean the subpreputial region.
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therapy and is indicated in recurrent UTIs in men especially
when associated with prostatitis or structural abnormalities
of the urinary system.

Prolonged treatment: This is indicated in pregnancy if
bacteriuria recurs after one or two short courses of therapy.
It is wise to continue treatment for the entire duration of
pregnancy. Treatment for months or years should be given
to young children with structural abnormalities which
have not been corrected, to adults with covert bacteriuria,
if associated with renal calculus disease, and to adults with
recurrent symptomatic infection in those with recurrent
cystitis. .

When the UTI is symptomatic or when upper UTI is
suspected, treatment should be initiated with a broad
spectrum antibiotic, pending culture reports. Ampicillin
or co-trimoxazole are particularly useful drugs when
enterococci are suspected. If the infection is hospital
acquired a quinolone such as norfloxacin is aepropriate.
Parenteral therapy should be reserved for seriously ill
patients or those with acute prostatitis, epididymitis or
intolerance to oral drugs.
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It is advisable to wait for at least 5 minutes for the local
anaesthetic to work. This time can be utilized for obtain-
ing more details of the patient's history and to allay his or
her fears. A sterile Foley balloon catheter of 14 F size
s~ould be used for catheterization as this is adequate for

TABLE I. Causes of acute urinary retention

1. In the male:
Prostatic enlargement
Urethral stricture
Post-operative retention

2. In the female: .
Retroverted gravid uterus
Post-menopausal urethral stenosis
Hysteria

3. In the male child:
Meatal ulcer with scabbing

4. Other causes:
Following spinal anaesthesia
Blood-clot in the bladder
Rupture of the urethra
Neurogenic (injury or disease of the spinal cord)
Faecal impaction in the rectum
Acute urethritis or prostatitis
Urethral calculus
Phimosis
Drugs(bronchodilators anticholinergics, antidepressants)
Muscular atony from advanced age


