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Introduction to Urinary Tract Infections

Yong-Hyun Cho

From the Department of Urology, College of Medicine, The Catholic University of

Korea, Seoul, Korea

Urinary tract infections (UTIs) are common infectious diseases, which can
be associated with substantial morbidity and significant expenditures. This
review highlights the current concepts and recent advances in our under-
standing and management of these conditions, specifically the pathogene-
sis, host factors, antimicrobial resistance, diagnosis and clinical approach
to treatment. UTIs can be viewed as an interaction between specific bac-
terial virulence factors and the susceptibility of the host. For effective
patient management, the critical step in the clinical management is to
define the complicating urological factors. Current treatment trends for the
reduction of UTI include empirical antimicrobial and short-course thera-
pies. The management of complicated urinary tract infections is deter-
mined by the treatment of anatomical and functional abnormalities and
antimicrobial therapy, as well as supportive care when needed. For the
further proper management of UTls, a profound understanding of their
pathogenesis and a strict rationale for antimicrobial therapy, under con-
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stant surveillance, are required. (Korean J Urol 2006;47:559-567) ackr
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<54 7)1 232 (instrumentation) ©]F 7Y Fo] adle
AO2 WFo] 9 23 FAZI AP ol A
S AR F ka2l HH HEe AY WA S5
o] oMt AES A Bt ol AP AES
317] el = 22 H2 (adherence)ste] R 25 w}E} o]

oAl ET 9 29

F (migration)& = glojof gth> o] g v 2

of Bare g2t WEgA F 7 A WA A
g = 9dat o] o] F& Tk Ay RF T B
(adhesin)E ©] & WFHE vlAsIHL 1. L¥ Esche-
richia coli (E. coli) 73-% M X8 E7/d X (fimbriae, pili)S
Zva glojA Qxe) Wago AuA 2o BFE 5 g
olgjdt EFMEE ATEHOZRE o v A7} 8
2T A E E£A5= mannose”]o] F28F= mannose-
sentitive (MS) 4 22} mannose 4] Al = 2 e}o] ATt
o] AAF A &= mannose-resistant (MR) M E 2 FA &
A& & At} FATgHoE MSHARE FASE = U= E
coli ¥F7F L2 AN & WEZ F=a gtk MR
HAEE A E coli & P EANF S el = AE Y A8
£ SN Sle B AETEE 7HAAL 9= E coli

+ fibronectin@} A3l M & 7|d3 RAFo N
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Table 1. Behavioral risk factors for recurrent UTIs

% Cases % Controls

Sexual activity

Intercourse, ever 100 85*
Intercourse within last yr. 100 78*
Intercourse, >4 times/month 94 47*
New partner within last yr. 64 41*
Contraceptive practice
Spermicide 59 36*
Spermicide coated condoms 56 34%
Oral contraceptives 70 55*
Diaphragm/cervical cap 14 7*
Voiding habits
Infrequent/no pre-coital 62 53
Infrequent/no post-coital 33 33
Daytime frequency, <3 times 27 16
Delayed voiding 48 51
Difficulty postponing, ever 12 6
Personal hygiene
Wiping back to front 16 17
Douching 4 2
Tampon use 82 81
Tampons >8 hrs. on day time 7 7
Daily beverage consumption
Water, 5 glasses or less 89 81
Caffeinated beverage, 3 glasses or more 17 17
Cranberry juice, 1 glass or more 21 8*

*: significant difference between two groups, UTI: urinary tract
infection

ﬁﬂl A% i«] Hi e, v - S
B =3 gy HHL*A 2 71914
2 AP F 7 ol @ Aol wolX| g =

Aol s mE F ded, A
o a7t e AolH,
®H AFHAAY P&

wr =B
o] dald FF UFE AFHA 249 A7 B
Bk A3 3o BaF Ao By

3. &MH| LA (Antimicrobial Resistance)

A7E o) siate] g e A dF
7} W53 Enterobacteriaceae= "5~ 57 Wit &
A A A A AR 1] A A
A WS Aldstedl, LUE 7hE o] HEsta FdA
o e & F2-8 wi ol trimethoprim/sulfamethoxa-
zole (TMP/SMX)7} 13} X 841 2 Ae 5o} g} ?» shx|vh
F T oy RS0 TMP/SMXE HI &3 92709
of A 13 ANEE f8) AHEEY oW FAA S «l E.
colidll 3 WAE717F e E A TMP/SMX 89|
Aol o E-E& ZHA S At vl A Al E 199519141 2001
A7tA1e] ATAHRE B E coli®] ampicilliny TMP/SMX]]
3 FAA ZFAS 2H7) 61.8-63.2%, 83.1-852% = LHE}
ok gyt A9 Kim 572 199694 19991 7}
2 AL 3 gty v r|PE ES geA o277
4 S WA Z E coli®] TMP/SMXol| that AAES
494%% B33tk 20039 Lee 529 Kt oj&tw
TMP/SMXel 3} E. coli®] WAATT2 v &L 38.7% % 1

o] A Hlal 28 EA g

ol B EA ] Al id WA TtE
AEA 12} 250 Uit o g-o] TR} 7] =9] Infectious
Disease Society of America (IDSA)SI A= ©]ol gt 7to]=
ZholS A A Y TE? IDSAY] 7hol=sle] aw 1 A
o o] TMP/SMXl W3t E. coli® WA B1&0] 20%7} Ho

o o]25oH, Aox
E4 Aol A= A 9%‘301 Q*HOW}E AL v
thoolglg Hog E o syt A A HoA T o4
TMP/SMX7} @A @ 27049 13 X BAZ 29 5 ¢S
S & & ok AA TMP/SMXE H|E3 Q2710 2k9]
© Q529 g Ao wjAdEe 2 2 Y ¥
=

Ueldg, 8= Bty 7ok YQlo] TMP/
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23] GojAle Ao g HuH1 Yt} Talan 572 H
THLERE A4 BAE Yo Z Al AFAIFH A 2l =l
TMP/SMX WA o5& 717 8= TMP/SMXE A8 &

o
¥
ox
M

4 9 A%He a7k ol FolAck Fe.

BT 50% olate] A, mAESH aRE Ut QEAAL AAE, 018 AL, AAME AL, AR
sklth. §ho] TMP/SMXl| Aol e B¢l = 90% A AAL 55 T Tl o|FAX AR, 1 F 7H
o]e] A, vAESHE a3E et Tag e oA e dAALE S8 99 e T
Fluoroquinolone-& rﬂr’\"qﬁi%‘ o A¥H 12 X5 d o =7t AEHAS o IS HE & Aok o]
toz AANHAOW® AA QAN T4 ﬁi%}"é L7 el auf ALY 2 AR Aole QA A
o thal &3] AWHIL A= }\E];%O]E]' H=e A w4 S FrEA] astofol st AHAF S AT om
A @ 27l A 2001 ciprofloxacin®] EHU]- E. coli® 2E o] @9 (contamination)S Hh3F ZFole Ao 93}
WAEL 25% 52 Busx b 2e 9guele Atk o)y e QYo 2E X Z4F<] (suprapubic aspi-
AS FAGEAALF DN E colid ciprofloxacin®l| T 3F ration), S-S F3 AFH, T4 AAF Fo] Ak
A Ak whEd 20039 Lee 5708 85% 2 HaLsHy o HEZQ Adxe 715 ok kol 10° colony-

™, 2004d Song¥ Kim” 81%E Riadti Ut} ol& forming units/milliliter (cfu/ml) ©]/Fo] Ak L2} o2&k
ampicilin 7 & o]t} TMP/SMXo] HIs|A = A a}A vt U NES FEA B AL Eolve mj¢ EA v v

AES Yz Syt M= IDSA 2 7EHEH | o) A F4e st e 49839 849 13 WA A4
g geAaztde 433 12 XEAE fluoroquinolone uk o] Abo] v FHAMY HE Aol 10 (cfu/ml) o]sletE %
A FES AFstE Aol A Y Aotk AN v 5& APRILE AEA7|H NIt E = iAo WolA 34
B 23 T2 ofe] Yeksd vl 4 H o2 fluooquinolone  A-&¥E F A7k Avke Aol AujA oA HZeE
A kol tig Aol Ea, tiFEY FtA H AR QN FARBE NFCE 10 (cfum) S A
fluoroquinolone Al ¢F=2] WA F7} FAE Hola = A e Aol B9 Aolgtm A et ok

S Pod W, G4 Ade] o= AT gAkel BAEA A F bR dEeE e 4 3
AT S-S A8 Al 23 Ad Tl ek AR <= stue @vlAstel ahAE A3 g<lste HAAPH Ol

Table 2. Criteria for the diagnosis of a UTI

Description Clinical features Laboratory investigations
Acute uncomplicated Dysuria, urgency, frequency, suprapubic pain, >10 WBC/mm’
UTI (cystitis) in women no urinary symptoms in 4 weeks before this episode >10> cfu/ml*
Acute uncomplicated Fever, chills, flank pain; other diagnoses excluded,; >10 cfu/ml*
pyelonephritis no history or clinical evidence of urological abnormalities >10 WBC/mm’
Complicated UTI Any combination of symptoms from categories 1 and 2 >10 WBC/mm’
above; one or more factors associated with a >10° cfu/ml* in women
complicated UTI >10* cfu/ml* in men, or

in catheterized urine in women

Asymptomatic bacteriuria No urinary symptoms >10 WBC/mm’
>10° cfu/ml* in 2
consecutive MSU cultures
=24 hours apart

Recurrent UTI At least 3 episodes of uncomplicated infection <10 cfu/ml*
documented by culture in last 12 months: women only

UTT: urinary tract infection, WBC: white blood cells, MSU: mid-stream sample of urine. All pyuria counts refer to unspun urine. *uro-
pathogen in MSU culture
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F Al &% 24 (nitrate)©] FASHEA G EHE oA AT EF A2 Ee] A 82 A o FETFHA Aol
< (nitrite) 2} 2 8o 28] 2}A] (leukocyte esterase)] A 2 Z2AA k= £33 85 AR DQIIAE Hrtsl)
T8 A% 79 AFE A5t WMot ofdA Y A3 AP A HAE 374 DoAY A o
o] G Ad=g, Y Fo2d A FANHEL & 2 FJFsHoln Bo; AEFd AA X857t Q837 o

59 &7 oRE AAsE °H AMESHY "o FE W ol

Hlaj M RIZEE7E Hoj Rtk Bitel w2 Wy o 2 2} 2 CaMozziciol I Ol X2
A A NREE 7590% FEta sen,¥ 8F of CeeTTmEET e A

AXA A e WA e QEZARY FFE o] BE oA oA W de AR de] A SESIY Ex
SEE 77 o o H LA AL GRS S HolA= T Sl glvkd WAL HAle FashA ¢fon,
gt olefg U T34 AE A FE&8 A A9 A E A9 AT Ue AoE
o= Aztgth Hojgloy, ERAHeZRAES dedezgdez oF
[27F] E70l wet QS 2 84S v kA SRS AT AHA)] YA ARE APT & A7) WE
o Ak 71F0] g2t AR HZ IDSASH ESCMID (Eu- o AR EAS HANS] 8] BRESu 2o b E
ropean Society of Clinical Microbiology and Infectious Di- 2 AAE AR E I o)lF A A N8 E
seases)o| A A|AstE 2] WAV ES EWE 747 AZGEA] T2A1ZE o] Fo & Al4A 08 whgo] Hobd [k
o] BHo w2 Adr)ES Aes At (Table 2). 3l&29 (computed tomography), HlA A & & % < (intra-
venous pyelography) 2= F7H8 ] WAMAEA AALE 3ok

REZAYY X=Z &}
L X128 DEoAel B2 AR de] A AEA, @7 A5 (3Y £H)E
AFsn ok” 484 289 wFe 2 T
L2099 NEE M= A DRt ofye} A F9 B2 FS 542 dFolv FAA dist A
At BFe WEA ddEojol & AFEIHAS @A o o] dF7tEat7] Wol S 2 FAA A HAF
o a2 dig 2 7R ERRe] et L2799 o] 2= QHUANXAE AlYsHA] G FAA A FE Al
WA g A A 7)ol WE B RE 9534 (isolated infec- sk AL AFTGT g7y 9Ho R Bol AL
tions), P81 A7+ (unresloved infections), #j¥4 Q27+ o}A & ¥ BH7)FE (10° £E 10°cfuml ©)4d)o] H&2
(recurrent UTI) 183 ARA Q279S O] A4 O AAE wke] oot v "X A Ha vl&A &
(reinfections)®]] ¢ 3t ALY Q27AH A& ATHE W 13t AP A A5e A H oo A Aol gkar
(bacterial persistence)oll 23t A Q2 A o2 AF g 4 S Aolt) whd WIHE QA e 27HS 345
BRE 7 oy, A4l e 2399 ER/e A5d 4% = A% A4, 24 A4NB Y, 22419 Rt o)A}, W
= 7 e 4F QA wet ER78ks Aol 27) A5 ¢ T e APAES Fusrd AAF 2 X5 W
A AR o 943 BRI s Flolth o] A= o] &3] getd F AoBE QujdAALE Alds) o &

=23 @ 2 7H (uncomplicated UTD# B2 @ 2 7HA (com- } 6%
plicated UTD S 2 F/F3ato] ZHzte] Bf/o @& 543 3 TEEE Fola, FA48H &S =o)7] M F
7b 2 A5 tsiA Aestaat sk g 2aEe A 7|17 EARE FAAE ALEstoof st=dH V)& ©
LA FxHOZ Y 7]THORE o] e AE AL cANEEY Agr7ter wolsd Y 79 =& 109
o AN I g27goz dwrHo g AFF Aol 1] FAA Azt vy, @77 A5 E v A
oA I etE 9E e AUy Edo g Br71e W Norrby” & TMP/SMX 3% Q¥ 7 79 QW 7hel] &3t
BEA FAALH HHS-S et v EFAA 820 ZFol7} 1A Thar 3HH, Iravani 542 ciprofloxacin 3¢ 2 ¥
& FAYA A7) A3t} NS oHA VHEL FHF ¥} TMP/SMX 9} nitrofurantoin 79 ¥ & BlaL A] 33 Zho]l
RIS =9 & v L2AY #+24 = 754 o Azto o]z} QT Qo™ McCarty 54 F4 @
of AAY A Y AstE AL F e Gy AR THREEE 7131 866 & o A&}l A ofloxacin, cip-
7 22 AgS 77 Ao AA B @ 27 ol o rofloxacin, 28] 1 TMP/SMX 3¥ QH-& F2t¢ o]x% A
of 22 B/ e A7 ALz dolgd diFE HOZ Al & 3579 A BT 5Ys 2755 Byt
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AAFeHE Aol Bated Thest o] Al ek dekTable 3).°
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Table 3. Factors that suggest a potential complicated UTI

Male sex

Elderly

Hospital-acquired infection

Pregnancy

Indwelling urinary catheter

Recent urinary tract intervention

An obstructive uropathy of any etiology, e.g. bladder
outlet obstruction (including neurogenic urinary bladder),
stones and tumor

Recent antimicrobial use

Symptoms for >7 days at presentation

Vesicoureteric reflux or other functional abnormalities

Chemical or radiation injuries of the urothelium

Peri- and post-operative UTI

Diabetes mellitus

Immunosuppression

UTL: urinary tract infection
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