
URINARY TRACT INFECTIONS

Epid. The prevalence ofa UTI a  all ages is 1t-3% ofa girls and 1% ofa io s. Below 1  r, male : 

faemale rato is ≈ 4:1, especiall  among uncircumcised

males, iu  after 1  r,  here is s riking faemale preponderance wi h rato

1:10.

Et. UTI is mainl  caused i  colonic iac eria e.g. Escherichia coli,

faollowed i  Klebsiella and Proteus. Infarequen l  i  caused i  Staphylococcuie iaprophytcuie 

and en erococcus as well as  o viral infaecton e.g. adenovirus. Path. Vir uall  all UTIs are 

ascending infections. The iac eria arise

farom  he fecal fora, colonize  he perineum, and en er  he iladder via ure hra. In 

uncircumcised io s, i  arises farom  he fora ienea h  he prepuce. Rarel , in some neona es, 

renal infaecton ma  occur i  hema ogenous spread. Risk factors of UTI include: Female 

gender; Uncircumcised male; Vesicoure eral refux; Toile   raining; Voiding d sfauncton; 

Ois ructve

uropa h ; Ure hral ins rumen aton; Wiping farom iack  o faron  in faemales; Tigh  clo hing 

(underwear); Pinworm infaes aton; Constpaton; Bac eria wi h P fimiriae “mannoset-

resis an ”; Ana omic ainormali   (laiial adhesion); Infaan s wi h iotle faeeding; Neuropa hic 

iladder; Sexual actvi  ; & Buiile ia h!. C.M. There are 3 main   pes ofa UTI: as mp omatc 

iac eriuria, c stts, and p elonephrits. Some sugges  lower UTI faor c stts & upper UTI faor

various faorms ofa p elonephrits. 1. Asymptomatic Bacteriuria refaers  o a conditon  ha  

resul s in a positive urine culture wi hou  an  manifaes atons ofa infaecton. I  is

mos  common in girls. 2. Cystitis indica es infaecton ofa iladder → dysuria, urgency, 

frequency, suprapubic pain, incontinence, and malodorous urine. It does not cause fever 

or renal injury.

O her faorms ofa c stts include: Acute Hemorrhagic Cystitis  ha  often caused i  E. coli & less

i  adenovirus; whereas Eosinophilic &

In ersttal c stts are rare conditons.



3. Pyelonephritis is clinicall  manifaes ed as abdominal or fank pain, fever, malaise, nausea, 

vomiting, and occasionally diarrhea.

Newborns ma  show nonspecific s mp oms e.g. poor faeeding, irri aiili  , and weigh  loss; 

whereas infants ma  presen  wi h FUO onl . P elonephrits has man  faorms, include:t-  

Acute Pyelonephritis when  here is involvemen  ofa  he renal

parench ma.  Acute Lobar Nephritis (Nephronia) is localized renal iac erial

infaecton involving >1 loie.  Pyelitis when  here is no parench mal involvemen .

 Renal abscess ma  occur faollowing p elonephrits or ma  ie secondar   o primar  

iac eremia.  Perinephric abscesses ma  ie secondar   o contguous infaecton in  he 

perirenal area or p elonephrits  ha  dissec s  o  he renal capsule.  Pyelonephritic scarring 

refaers  o an acu e p elonephrits  ha  resul ed in renal injur .  Xanthogranulomatous 

pyelonephritis is a rare   pe ofa renal infaecton charac erized i  granuloma ous infammaton

wi h gian  cells and

faoam  histoc  es. Cx. Chronic recurren  UTI → renal scarring which resul  in chronic

h per ension & renal insufficienc . Inv. Dx ofa UTI is generall  depends on  he s mp oms, 

GUE, & urine cul ure. Collection of urine sample depend on age & sex ofa paten ; in infaan s, 

i  is i  applicaton ofa adhesive, sealed, s erile collecton iag after

disinfaecton ofa  he skin ofa  he geni als, whereas in  oile t- rained children, a mids ream urine 

(cleant-ca ch urine); in uncircumcised males,  he

prepuce mus  ie re rac ed.  GUE; Freshl  motle iac eria sugges  UTI, microscopic 

hema uria is

common in acu e c stts. WBC cas s sugges  renal involvemen . P uria

sugges s infaecton, al hough i  is more confrmatory rather than diagnostic iecause 

infaecton can occur wi hou  p uria & vicet-versa.



Note: Cauieie ofe iterilee pyuriae include:e partallye treatede iacteriale UTI,e iirale infecton,e renale TB,

renale aiiceii,e urinarye oiitructon,e ande infammatone neare urinarye tracte e.g.e appendiciti.e  

Urine Culture;  he paten  is considered  o have UTI ifa shows >50,000 colonies of a single 

pathogen (regardless ofa s mp oms), or ifa  here is >10,000 colonies with symptoms. In 

iorderline cases, consider

iladder catheterization which is ieter inser ed after voiding ( o measure  he residual 

urine). Note: Urinee iamplee ihoulde iee analyzede &e culturede promptlye iecauiee ife lef

ate roome temperaturee fore >1e hr,e oiergrowthe ofe minore contaminante wille iuggeite UTIe whene thee 

urinee actuallye maye not.e Refrigeratone iie ae reliailee methode ofe itoringe thee urinee untle ite cane iee 

cultured.e  CBP; in upper UTI,  here is leukoc  osis (neu rophilia), ↑ ESR & CRP; ilood 

cul ure also ma  ie +ve.  Imaging studies are used  o identfa   he ana omical 

ainormalites, i  include:t-  Ultrasound of kidney is indica ed initall  faor all infaan s wi h UTI 

as well as children wi h +ve urine cul ure, faeirile UTI, recurren  UTI, & UTI which associa ed 

wi h s s emic disease. Ifa  here is an  significan  ainormali   de ec ed i  US, paten  should 

ie faur her evalua ed using ei her VCUG or DMSA.  Voiding Cystourethrogram (VCUG) is in 

2   pes; con ras  or

radionuclide (which can ↓ irradiaton dose especiall  faor girls). The tming ofa VCUG is 

con roversial; some recommend i  iefaore discharge ofa paten  farom hospi al, whereas o hers

prefaer dela  faor 2t-6 wk ( o allow infammaton in iladder  o resolve  o reduce  he incidence 

ofa vesicoure eral refux). However recen  s udies show  ha  incidence ofa refux is  he same 

whe her VCUG is done now or  hen.  Renal scanning using DMSA (dit-mercap ot-succenic 

acid) is used  o de ec  renal scars  ha  usuall  develop after severe or recurren  upper UTI. 

CT scan can also de ec   hese renal scars. Rx. Paten s wi h severe UTI should receive 

emperical antiiotcs iefaore  he resul s ofa cul ure.



 Empirical Rx ofa cystitis include: TMP-SMZ, Nitrofurantoin (5–7 mg/kg ÷ 3 or 4), or 

Amoxicillin (50 mg/kg ÷ 3) faor 3-5 days.

 Indications of admission  o hospi al include: acu e faeirile UTI (p elonephrits), age ≤1 mo, 

deh draton, vomitng, or unaile  o drink.

Rx is i  IV fuids & IV iroadt-spec rum antiiotcs faor 7-14 days i  ei her Cefriaxone (50–75 

mg/kg), or Ampicillin (100 mg/kg) /

aminogl coside e.g. Gentamicin (3–5 mg/kg ÷ 1 or 3). Note: Alkalinization ofe urinee iye 

iodiume iicarionatee increaieie thee efcacye ofe aminoglycoiideie ine thee urinarye tract.e 

Nitrofurantoin ihoulde note iee uiede ine childrene withe feirilee UTIe iecauiee ite doeie note achieie

iignifcante renale tiiuee leieli.e  Some patients with febrile UTI can also ie  rea ed as an 

ou p  i  a

single IM injection of Cefriaxone followed by oral agent ofa 3rdt-

generaton cephalosporin e.g. Cefxime. Fluoroquinolones e.g. Ciprofoxacin is an al ernatve

agen  faor resis an  iac eria especiall  cieudomonai.

 Children wi h renal or perirenal abscess or wi h infaecton in ois ruc ed urinar   rac s often

require surgical or percu aneous drainage in additon  o  he antiiotc  herap .  Urine 

culture afer 1 wk of Rx ma  ie required  o ensure  ha   he urine is s erile. Px. Children wi h

recurrent UTIs should evalua ed faor  he risk faac ors ofa UTI (ieee aioie)e in order  o correc  

 hem properl ; in additon,  he  ma  need longt- erm Px (especiall   hose wi h neurogenic 

iladder, urinar   rac  s asis/ois ructon, refux, calculi) i  ei her; TMP-SMZ, Trimethoprim, 

or Nitrofurantoin by 1/3 of normal therapeutic dose once daily.


