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URINARY TRACT INFECTIONS: CURRENT MANAGEMENT
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(‘Abstract : Urinary tract infections (UTI) are common in infants and children and recur in 10-30%. UTI are often associated with a structural or)
functional abnormality of kidney and urinary tract. Vesico ureteric reflux may be detected in about 30% caseswith thefirst UTI. Escherichiacali is
the most commonly isolated urinary pathogen. Patientswith malformationsor dysfunction of urinary tract may becomeinfected with other bacterial
speciesthat normally have low virulence for urinary tract such as enterococci, Saphylococcus aureus or epidermidis, proteus, pseudomonas, and
serratiaspp. UTI occurswhen virulent bacteria gain accessto the normally sterile urinary tract mostly by the ascending route. Incomplete bladder
emptying with residual urine is a mgjor factor in acquiring UTI. Some of the bacterial strains causing such infection may show wide antibiotic
resstance. The symptoms of UTI depend on the intensity of inflammation, Site of infection and age of the patient. Laboratory evaluation: careful
urine analysis and urine culture are crucial. Children with symptomatic UTI should be given antibictics without delay buit after obtaining a proper
urine sample. Second and third generation cephalosporins (such as cefixime) given orally or intravenoudy or amoxicillin + clavum are adequate
for empiric therapy For confirmed or suspected pyelonephritis treatment is given for 10- 14 days. Children without symptoms of pyelonephritisare

\ [reated for 7-10 days. Further observation and imaging are considered in every case. )

Urinary tractinfections(UTI) arecommon (5-10%) ininfantsand children
and recur in 10-30%. The prevadence of UTI in young children having
unexplained fever isbetween 3to 5% (higher in prematureinfantsthanin
terminfants). After oneyear of age, theprevaenceof UTI inboysdecreases
to about 2%, wheressin girlsit increasesto 8%. UTI are often associated
with a structurd or functiond abnormdlity of kidney and urinary tract.
Obstructive anomdies of urinary tract may be present in 2% of girlsand
10% of boys with UTI. Vesicoureteric reflux may be detected in about
30% cases with the firgt UTI™. Eradication of UTI is difficult in such
situations and recurrence is common.  Serious sequelae such as rend
scarring, hypertension and chronic rend failure may follow.

Urine examination is often neglected in infants and young children with
nongpecific symptoms and UTI go undetected. On the other hand,
presumed UTlIs are inappropriately treated on the basis of wrong
interpretation of “routing” urine examination report (showing afew “pus
cdls’ on microscopy).

CAUSATIVE ORGANISMS

In acute, uncomplicated UTI, the most commonly isolated urinary
pathogensareenteric Gram-negativebacteria, especialy Escherichiacali.
Patientswith maformations or dysfunction of urinary tract may become
infected by other bacterid species that normaly have low virulence for
urinary tract such as Enterococci, Saphylococcus aureus or epidermidis,
Proteus, Pseudomonas, and Serratiaspp. Fungd infection of theurinary
tract may occur in pre-term babies and ol der immunosuppressed patients
with an indwelling bladder catheter and those receiving broad spectrum
antibiotics. Uropathogens are derived from the fecd flora

MECHANISMS OF INFECTION

UTI occurs when virulent bacteria gain access to the normaly gerile
urinary tract, mostly by the ascending route. Hematogenous spreed may
occur in neonateswho have yet to devel op amature immune system and
in children who areimmunocompromised. Bacteriareaching the bladder
multiply readily unless diminated by defense mechanisms. Effective
voiding washes out the bacteria, but somemay beleft inthefilm of urine
lining the bladder epithelium. Incomplete bladder enptying with residual
urineisa mgjor factor in recurring UTI. Inthe hospita setting, urinary
catheters are amgjor risk factor for acquidition of nosocomid infection,
which increases with prolonged duration of catheterization. Some of the
becterid srainscausing suchinfection may show wideantibioticresstance.
RECURRENCE OF UTI?

Recurrence of UTI iscommon when underlying anatomica or functiona

abnormdlitiesof kidney and urinary tract are present, most commonbeing
obstruction and vesicoureteric reflux. Voiding dysfunctionisincreasingly
being recognized as an important cause of recurrent UTI.

Obdruction

Childrenwith obstructive abnormalities, whether anatomic (posterior
urethral valves, ureteropelvic junction obstruction, constipation),
neurologic (e.g., myelomeningocele with neurogenic bladder), or
functional, are at increased risk of developing UTIs. Stagnant urine
is an excellent culture medium for most uropathogens.
Vesicoureteric reflux.

VUR is very often associated with UTI. Higher grades of VUR
congtitute the major risk factor for pyelonephritis and renal scarring
in infants and young children.

Uncircumcised infant.

Therisk for UTI inuncircumcised boysis5- 20-fold higher thaninthose
circumcised, withthegreatest risk beinginboysbe ow 1 year Thepresence
of preputid folds in uncircumcised boys encourages a high dengity of
bacteria growth and contamination of theurethera opening. Circumcision
reduces mesta contamination, thereby decreesing the ascent of becteria
into the bladder. Lack of circumcision putsthe infant at ahigher risk for
having recurrent UTI2.

Dysfunctional voiding.

Thisterm refersto alack of coordination between the detrusor and the
urethral gphincter & the onset of voiding. Ordinarily, the sphincter must
relax asthe detrusor contracts. Failure of the sphincter to relax causesan
obstruction to the outflow of urine (as does the distended rectum in
congtipated children). These conditions are associated with incomplete
emptying of the bladder and significant amounts of resdud urine.

CLINICAL FEATURES

Thesymptomsof UTI depend not only ontheintensity of theinflammatory
reaction but aso on the site of infection and the age of the patient. During
the first year of life pyelonephritisis the most common presentation of
UTI. Symptomatic UTI may chifly involve the upper tract or thelower
tact. Infection in anormd urinary tract with no prior instrumentation is
consdered “uncomplicated,” whereas“ complicated” infectionsoccur in
urinary tracts that have astructurd or functiona abnormdity™.
LOWER URINARY TRACT INFECTION

Magjority of children with cydtitis present with urgency, frequency and
dysuria. Children who have the urge to urinate may have a history of
difficulty ininitiating the urinary stream. Acutevoiding problemsarenot
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synonymous with acute bacterid cyditis as they can occur with vulvitis
or baanitis. Occasiondly the child may complain of abdomind or
suprapubic pain. Fever, if associated, is of low grade. Suprapubic
tenderness may be present. Urinemay befoul smellingand doudy. Itis
important to note that symptoms such as urgency, frequency and dysuria
can be caused by any factor or processthat givesriseto inflammationin
thelower urinary tract. Examplesindudemechanicd irritation (that might
result from insertion of foreign bodies, migration of pinworms) and
chemicd irritation (disnfectants, shampoos).

PYELONEPHRITIS

During the firs month of life, the symptoms are non-specific such as
vomiting, poor feeding and jaundice, failure to thrive with little or no
feverinabout 50% cases. Beyondinfancy, fever oftenistheonly symptom
of acute pyelonephritis. The characteristic features include high fever
with chillsand rigors, abdomina pain, vomiting and toxic appearance. A
neutrophilic leucocytosis is usudly present. Children usudly cannot
complain of loin pain until 4to 5 yearsor older.

Clinical evaluation

The height and duration of fever, urinary symptoms, vomiting, recent
illnesses, antibiotic intake should be recorded. The following should be
carefully evauated: (1) colour, clarity and smell of urine; (2) age of toilet
training; (3) characteristicsand frequency of voiding (voiding frequency,
urgency, squatting or other holding maneuvers, day timewetting, poor or
interrupted stream, dribbling, prolonged voiding, straining during voiding);
(4) presence of congtipation / sailing; (5) previous UTIs, (6) previous
undiagnosed febrileilinesses; (7) family history of frequent UTIs, VUR
and other genitourinary abnormdlities.

Physica examination includes evauation of physica development,
accurate record of blood pressure and temperature, assessment of
suprapubic and costovertebra tenderness, and asearch for other sources
of fever. Externd genitdiashould beexaminedfor Sgnsaf vulvovaginitis,
vagind foreign body and anatomic abnormdlities. Lower back should be
examined for sinus, pigmentation, lipomaor tufts of hair and if thereis
sugpicion of aneurologica abnormality, and gphincter tone should also
be evauated. UTI and occult bacteremiaisacommon cause of feverina
“well-appearing infant.”

Laboratory evaluation

Careful urindydsand urineculturearecrucid. Urineinthenormal bladder
isgerile, but may get contaminated by bacteria during the passage from
bladder tothe sampling container, especidly ininfantsand smal children.
This often leadsto afdse diagnogis of UTI and the child is subjected to
unnecessary trestment, investigations and follow-up. On the other hand,
failure to identify the child with UTI carries arisk of progressve rend

Collection of urine specimen

Clean Voided Bag Samples.

Culture of aurine specimen obtained by bag isoften “false pogtive’. An
infant or young child should not receive antibiotics on such a result. If
urinayss from the bag sample suggests UTI, or M/E shows > 5 white
blood cdls per high-power fidd (centrifuged specimen), or bacteria on
Gram stain of uncentrifuged urine, afresh urine samplefor urindysisand
culture should be collected by invasive means.

Clean catch samples

Older children can provide clean voided urine mid-stream samples after
careful cdleansing and minimizing contact with skin.

Suprapubic bladder aspiration
Thisprocedureisasafeand effectivemethod for obtaining urinespecimens
ininfants and young children. Ultrasound guidance improvestheyied.
Bladder Catheterization.

Bladder catheterization may occasiondly beresorted to. Thecomplications

areminima (urethra traumaand microscopic hematuria) and therisk of
introducing infection is very low.

Dipdtick tests

Dipstick tests are useful for screening. The strip detects urinary nitrite,
which is formed by bacterid reduction of nitrate, (the colour change
being proportiond to the number of bacteria in urine) and leucocyte
esterase. I positive, trestment for UTI can beinitiated whileawaiting the
culture result.

Urine microscopy

A centrifuged sample of unstained urineis examined for the presence of
bacteria and leucocytes. WBCs are measured more precisely by
microscopy of uncentrifuged urine using acounting chamber; more than
10 leucocytes)d in aboy and 50 in agirl are abnormal. Neutrophils are
presentin80-90% of symptomatic UTI, but aurinesamplewithout WBCs
does not exclude UTI. WBCs may aso befound in febrile children with
infections outsde the urinary tract, in inflammatory diseases other than
UTI inor near the urinary tract, or dueto contamination from the vagina
Phase contrast microscopicexaminationisgreatly superior to characterize
cdls and formed dementsiin the urine and is being adopted by modern
laboratories.

Urine culture

Urine should be immediatdy refrigerated a 4°C (and not |€ft a room
temperature) until cultured, to prevent growth of contaminating bacteria
This temperature must be maintained during trangport. However, the
urinary leukocytecount may bedtered by refrigeration, possibly affecting
interpretation of theurindysis Theinterpretation of cultureresultsdepends
on the method of urine collection and the dlinical background. In urine
obtained by suprgpubic aspiration, any growth is consdered significant.
In urine obtained by catheterization, the leve of significanceis 1000 to
10,000 CFU/ml. Children with 100 to 50,000 organisms should have a
fresh urine culture examination. For voided specimens, the cutoff leve is
100,000 CFU /ml. In combination with acute locaizing symptoms such
asmarked dysuriaand frequency together with pyuria, one positive urine
culturecan beconsdered adequatefor adiagnosis. For dl patientslacking
symptoms, a second sample should be obtained before antibacterial
trestment is started except when supragpubic aspiration is used.

LOCALIZATION OF THE STE OF
INFECTION

Inatypica caseof acute pyeonephritisthereislittle reason to attempt to
locdize the ste of infection. High fever, chills and rigors, vomiting,
neutrophilicleucocytoss, and devatedlevel sof C—reective protein Suggest
rend parenchymal involvement. Ininfantsandyoung childrenlocdization
is very difficult and unnecessary. When in doubt it is more prudent to
regardtheUT! aspyd onephritisand manageaccordingly. Inpyd onephritis
DMSA scan shows diminished tracer uptake, which is indicative of
parenchymd involvement. The proceduremay beemployed todetermine
the site of infection in older children with absent or equivocd features of
rend involvement. DM SA scanisnot routindy carried out tolocdizethe
dte of infection.

TREATMENT

Themanagement of childrenwith presumed UT] dependsupon anumber
of factors, induding age of the patient, degree of toxicity, presence of
vomiting, duration of fever prior to presentation, and the antimicrobid
resistance patterns in the community. Children with symptomatic UTI
should be given antibiotics without delay, but after obtaining a proper
urine sample. Neonates and infants should be hospitdized and provided
gppropriate supportive care (control of fever, IV fluids).

The choice of antimicrobid therapy isbased upon the severity of UTI as
assessed dlinicdly. Second- and third-generation cephaosporins (such
as cefixime), given ordly or intravenoudy, or amoxydillintclavum are
adequate for empiric thergpy. Aminoglycosdes are used in inpatients.
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Quinolones are effective and bacteria resstance is uncommon but these
are not recommended as initia agents. First generation cephd ogporins
and trimethoprim-sulfamethoxazole may be used in older children with
lower UTI. For confirmed or suspected pyel onephritis, trestment isgiven
for 10to 14 days. Childrenwithout symptomsof pye onephritisaretrected
for 7-10days. Shorter coursesof thergpy arenct recommendedin chil dren.
A repest urine cultureis obtained if fever does not abate within 48 hours.
Further observation UTI with urinary bract, dbnormdities and imaging
are conddered in every case.

IMAGING MODALITIES

Imaging of kidney and urinary tract is necessary to exclude any anomay
of the kidney and urinary tract, exclude obstruction and detect VUR®®.
Plain X-ray film of abdomen and |.V.R. arerarely performed.
Ultrasonography
Rend ultrasonography detectsthelocation, and Szeof thekidney, dilatation
of theupper urinary tract, severelossof rend parenchyma, and any major
bladder anomay. The procedure isinadequate for detecting VUR.
\oiding cystourethrogram
VCUG isrequired to look for VUR and any abnormdity of bladder and
urethra. The initid procedure is the contrast VCUG, which provides
clear anatomicresolution andisnecessary for grading VUR. Strict aseptic
precautions are necessary and an antibiotic cover is provided.
Renal scintigraphy
DMSA or Mercgptoacetylglycine (MAG3) are the agents commonly
usad for scanning to detect parenchymad involvement. DMSA isinjected
intravenoudy, and uptake by the kidney is measured two to four hours
later. An areaof decreased uptake represents an areaof pyelonephritisor
scaring. Inchildrenwith UTI and VU reflux, thekidney having reflux is
mogt at risk of both congenita and acquired rend damage, and thisrisk
increases with the severity of reflux.

Recommendations for imaging®

1. Ultrasonography should be performed in infants and young children
and whenever pyel onephritisissuspected. Documenting the absence
of an anomaly isaso important.

2. VCUG isindicaed in dl children with UTI who are less than two
yearsof ageandinany childwithrecurrent episodesof UTI regardiess
of sonographic findings. In older children with a firg febrile UTI,
VCUG should be obtained if the ultrasound demonstrates Sgnificant
abnormdity.

3. DMSA scanning should becarried out in children below 2 yearsand
preferably below 5 years to detect rend scaring.  In occasiond
instances DM SA scanning may be performed if the diagnosis of
pyelonephritis is uncertain due to equivocd urindysis or culture
results.

MANAGEMENT: SPECIAL
CONSIDERATIONS

Obstructive abnormdities are gppropriately treated. Grade1—4VURis
managed conservatively with antibacterial prophylaxis (using
nitrofurantoinor cotrimoxazole) and UTI survelllance. Careful evauation
of various problems is made before deciding to undertake a surgica
procedure (ureteric remplantation or intravesica injection of Deflux) for
grade 5 VUR or bilaerd VUR. The benefits of chemoprophylaxis or
surgica intervention are unproven. However, until clear evidence is
available existing recommendations should be followecF.

Recurrent UTI in the absence of sructural anomaly and VUR
Recurrent UTI in the absence of demongtrable anatomic abnormdity of
kidney and urinary tract raise the suspicion of an underlying voiding
dysfunction®. A detailed history of voiding patternisobtained particularly
about frequency, urgency, dribbling, holding maneuversand condtipation.
Frequency, urgency and urgeincontinence suggest dysfunctiond voiding
asoccurswith idiopathic detrusor instability or urgesyndrome. A voiding
diary over a 3-4 day-period, noting the volume of urine output, fluid
intake and involuntary wetting is very useful in evauation. A careful
neurologica examination is done and periand sensations tested. Any
evidence of spind and sacrd anomdlies (lipoma, dimple, tuft of hair) is

looked for and perineumisexamined for ectopic ureter, epigpadias, vagind
pooling and labid adhesionin girls. Ultrasonographic evauation isdone
and the bladder ity and volume of pogt void residud urine (more
than2ml/kg or 25 ml isabnorma) recorded. The presenceof neurogenic
bladder is carefully excluded. Clinica and ultrasound evauetion is
sufficient in a majority of cases but occasionaly uroflowmetry and
urodynamic studies are required.

\oiding disorders!o112

Voiding disorders involve an abnormdlity during the bladder filling or
evacuation. These are digtinguished on urodynamic studies. A smal
cgpacity, hypertonic bladder or detrusor ingtability characterise filling
phase defect. In evacuation defect detrusor sphincter dyssynergiamay be
aprominent fegture.

Symplomatic Management

Trestment of condtipation, a liberd fluid intake and regular complete
voiding are most important. In children with detrusor instability
anticholinergic agents such as oxybutynin or tolterodine may be useful.
Petients with dysfunctional voiding and having large post residua
volumes, it is important to lower intravesical pressures with clean
intermittent cathterisation. Motivational therapy and behaviour
modification messures are undertaken as necessary.

Recurrent UTI with no obvious abnormality®®
Insomechildrenwithrecurrent UTI nostructurd or functiona abnormality
aopears to be present. It isimportant to appreciate that asymptomeatic
bacteriuriadoes not require antibiotic thergpy. For symptomatic recurrent
UTI, prophylactic antibiotic administration has been employed, using a
single dose of nitrofurantoin or cotrimoxazole given at bedtime.
Nonspexcific measuresinduding useof vitaminA, probicticsand cranberry
juicehavebeentried and may bebeneficid inindividud cases. Lactobedilli
adhere to mucus and form a biosurfactant barrier that could prevent
attachment of uropathogensto epithelia receptorsand may modulatethe
host immune system®. Their usefulness is currently being examined.
UTI surveillance is, however, important since UTI may occur despite
indituting non specific meesures.

CONCLUSIONS

Urinary tract infectionsare common ininfantsand children and may lead
to serious complications. UTI must be suspected, confirmed by careful
urine examination and adequately trested. |maging procedures of kidney
and urinary tract should be considered in every case of UTI. Besides
gructurd abnormdlities and vesicoureteric reflux, voiding dysfunction
should be looked for and appropriately managed.
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