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Adult female, suspicious symptoms, and no fever

Structural and functional abnormalities within urinary tract

YES

Complicated UTI

¢ Urine culture
e Susceptibility test

YES

Acute uncomplicated cystitis (AUC)

Targeted antimicrobial
therapy based on
culture results

NO

ESBL (+) bacteria

* Recurrent UTls
Prior exposure to fluoroquinolones
Postmenopausal

Risk factors for fluoroquinolone resistance

YES

NO

Do not use fluoroquinolones
and follow Table 1

Follow Table 1

Symptom relief

YES

¢ Fosfomycin trometamol 3g PO g48hr 3 times
* Amoxicillin-clavulanate, if fosfomycin is not available

* Ciprofloxacin or TMP/SMYX, if the organism is susceptible

Observation

Figure 1. Algorithm for clinical management of acute uncomplicated cystitis

11



10.

11.

12

Ja
o
El
['Ol'

. Stamm WE, Hooton TM. Management of urinary tract infections in adults. N Engl J Med 1993;329:1328-34.

. Bradbury SM. Collection of urine specimens in general practice: to clean or not to clean? J R Coll Gen Pract

1988;38:363-5.

. Lifshitz E, Kramer L. Outpatient urine culture: does collection technique matter? Arch Intern Med

2000;160:2537-40.

. Foxman B, Brown P. Epidemiology of urinary tract infections: transmission and risk factors, incidence, and

costs. Infect Dis Clin North Am 2003;17:227-41.

. Fihn SD. Clinical practice. Acute uncomplicated urinary tract infection in women. N Engl J Med 2003;349:259-

66.

. Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG, et al. International clinical practice guidelines

for the treatment of acute uncomplicated cystitis and pyelonephritis in women: A 2010 update by the
Infectious Diseases Society of America and the European Society for Microbiology and Infectious Diseases.

Clin Infect Dis 2011;52:e103-20.

. Kim ME, Ha US, Cho YH. Prevalence of anti- microbial resistance among uropathogens causing acute

uncomplicated cystitis in female outpatients in South Korea: a multicentre study in 2006. Int J Antimicrob

Agents 2008;31S:515-8.

. Lee SJ, Lee DS, Choe HS, Shim BS, Kim CS, Kim ME, et al. Antimicrobial resistance in community-acquired

urinary tract infections: results from the Korean Antimicrobial Resistance Monitoring System. J Infect

Chemother 2011;17:440-6.

. Rafalsky V, Andreeva 1, Rjabkova E. Quinolones for uncomplicated acute cystitis in women. Cochrane

Database Syst Rev 2006:CD003597.

Nicolle LE. Pivmecillinam in the treatment of urinary tract infections. J Antimicrob Chemother 2000;46 Suppl

1:35-9; discussion 63-5.

Gupta K, Hooton TM, Roberts PL, Stamm WE. Short-course nitrofurantoin for the treatment of acute



12.

13.

14.

e=z#g 7o|E2tel

r
A

uncomplicated cystitis in women. Arch Intern Med 2007;167:2207-12.

Warren JW, Abrutyn E, Hebel JR, Johnson JR, Schaeffer AJ, Stamm WE. Guidelines for antimicrobial treatment
of uncomplicated acute bacterial cystitis and acute pyelonephritis in women. Infectious Diseases Society of

America (IDSA). Clin Infect Dis 1999;29:745-58.

Gupta K, Stamm WE. Outcomes associated with trimethoprim/sulphamethoxazole (TMP/SMX) therapy in

TMP/SMX resistant community-acquired UTL Int J Antimicrob Agents 2002;19:554-6.

Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer A, Hooton TM. Infectious Diseases Society of America
guidelines for the diagnosis and treatment of asymptomatic bacteriuria in adults. Clin Infect Dis

2005;40:643-54.

13



HMAZZ

2F0IA

Ol At

SRR

KLt

b

—

k=1

EH O
H

—

—

g}
=]

K=

3

—

.
()

CH

o} gof
2|of ciel 4Tl HEIt

AH
o

HEH

—
olgig= #AA =Ch

—

Sta, oA}

4

[

e
o

8

44 ol ! H of H T W I ol
X ol NS B80S & W Rl
s H ORM 5 KT8 L T of
| — N oo . O
R e e T ] T
TR >3 p g8 0
T - Tz & K o
. K o < < - O“_
T o Bl & = < = T M
4 @ S o = o
T g & Tt OF R ol
Bl omogn Vo Al
W o SO DA
N Loomn M Rl T = a7
jo Jo = TRl H R a
ETI ! w8y
H_.I. =X E._ o o r H__l
Lo o KU T K =0
) oo~ Bk © K
on = ol RS ok o 2 - Rl
- 1 L Kl = Op
mo J— M_._._ .__Auﬂ @M ﬂd _Il_ i _._._._ o
KIS ™ ¥ = LA N 10
o+ = ) for
._OL ._o_| ..M H._/H ﬂ
ool of T @ g W3 3
i I L <0
o ~d x0 =< NI = <
<0 o <V o ol . =
= MH ol s} = M = mﬂe olJ
of o _, W = o = 5 0© IH
B = o ol .n_v._ Q I+
gD = V85 B o3 =
> o = @y oWy
o K ol N oo K 3 ® g ~ of
_ o) Y L T K= 5!
o =X <n N Jod %0 MK ol
=) N W 5 &
ol 0l = X 0|
of X0 . _._._._ Ll .m_u._ LHo =y olJ HH B0
g 0T o = <0 ol ol 2
o _ I RS _m_w
ool o 1ok <0 7o W = .,
0 K 2 U Ko = =5 of <. O
ol M fl g0 um > S u
IH 30 j° = N X0 ol U gl %0 ol )
I N0 D ] W & o ml o W oo <
T & KO -— d 8 « @& 4 B N~ N0 =3

ol
—

.|

X
~

A

4=
=

Mol E coli (UPEC:

MHoz M= LR Mzs HI=(QIRS:

|

=

T QIRS 7} X|

O
PN

20 Z[elste ATz LM 2UACL DLt =Z0= R2Y

quiescent intracellular bacterial reservoirs)

uropathogenick. col) 7t Q 24t

14



ol

= 22UY 7tol=Lt

o

it Eot

F

ud
K4

HAFO[ L.

JEES

A el

=
[

MEd 2HEe] X=0 AAM R A

H 3

]

)

mr
10

il

oji

1

ol

otCt. QA4 S Skene gland 9

U0{ OF

i

Hr

ol
U

TOolAM O

CHEL20|Ck (LE: 1, GR: B) 100 Ho| AHZ

ol

A HALOA

S
=l

A 2o|Lt o]

9 O}ot
[E |

.

C

1l
r
B3

Tt

<0

ol
(01N

Ct. (LE: 4, GR: B) (Table 1)

Table 1. TjAl Q2 2t Al 27} HA} TR

o
0
1
o3

mr
10

-

<

A Hl=Z|0Y = O|Lt

He 8%

s
=

e Sty w7t X|

12& =

o
[e]

1%:X0)

b

[REH

0lJ

QHJAZAALN A urea-splitting Mo S™E AL (0, Proteus, Yersinia)

Totd M@ ol |

SAH XNz =

O A

7D|-_/|\_A'| OIE

oF-

70

14

kio

A

oF-

¢

4

ol
ol

aor
ar
fall
Al

o

uo

ol

<a

e, 2R, I M

15



1) @& W% (Behavioral modifications)

3. X|=

R

mr
LHo
ol

KI

oF-

\¢

ol
X0

4

Ao XY

F

jol

FRUERS &

g2

[N
X0

ol

s M2

0o

|71 At

=

<r
ud

b

Mol AtE, Kt

K0
<

X

!

"
St

)

{0
1
o2
20

[N
8l

12

8

]

.l

A
o

of

A0 EEE[L} (LE: 3, GR: B)

b
sl

o=z &

SPS|
o™=

=

Fh=

C
[

o =
T &

AN UL

8

oF
=

o, Ci2

IH

KIF

ol
@

4

t

0
1

ol

Klo

2A7h guopion

KIr

:I'I'

81

HO[X| HRUACH=

ol
N
Bl

Jod

b

u
u

=~

<

-,

ol

2 Bstgich 2Lt BMI 30 OfA

o

C}.
A
SICH (OR 1.22, CI 1.15~1.28)2 [j2tA &=

ofo}
AN

o

—

LS

s

.
[

oz g9

gttt & o A= JEEA

|
=

=X[2

0%

@

Ct=o| A 7b ZIHE|ACES 9742 RCT Of A 3,345 ol HA g2
SHLCEE 2 7j9f

Hesiein APR estrogen 2 X

b

—

e
o

=X[0f T

AN

2) Estrogen 2%
o

A
e

i

=

FHCHY Raz @F Stamm®> 2 8 7|

estrogen O

=
=

RCT O M

P < 0.001)A|ZICtD

2ol AFO|A erteogen O & LIV}
2|/9,

|

L)
=

05 vs 59

HSFICIs

foF

=
T

Z1t 36

3

g

k=3
=

vaginal ring

o
—

o M
= =

o M0 M estrogen

-
o
e

H 3

16



=

tCEY (LE: 4, GR: B)

= 224Y Jtoj=2tel

e

Ch. (LE: 4, GR: A) X{etAd
o

b

—

-
()

4 =[O OF

o

|

ZL| estrogen 9|
[e)

| £| O OF

(o]
[

b

—/

-

2
oralf Al

of-d 9
StChn of AZRICE. (LE: 2, GR: B)
A& AS0

risk ratio 7} 0.64(95% Cl. 0.47~0.86)Z
b

—

B

—

i,
P
=

I-O:|O|
of0
Ut

2
(=]

=
AP E

2

T2 HEAl X=27F dHEO{0F ot HB7| ofd0Me 222

ol
ol

oF

ol
K&r
<0

ol

X7t

A

FA

X| 2 | (Self-start therapy)0| D2{E £ QICH!8 (LE: 2, GR: A).

QEMH X7t X|RH (Self-start therapy)

i

ol

SHMA| X}7b k| 2 (self-start therapy)

B4 21 (88%-

dH S0 Bl

Jld

ol

92%) R IIE QI X8 YA| 7}5siChE20 0] gtHe x|

100
Kr
70

X

ol
&r
<r

HO|X| g

oK

K&r
<0

ol

g
HH

o

J

=
=0

b

od

=3
=

)

2

ol

Il

2 X2 = QULCL (LE: 2, GR: B) AFEO| 2K}

X~ o
==

t
!

21

ol

0lJ

=
8o

0
70

=
[

CC

—

ol
=

Ab=s207F | OfOF BHCE.
fosfomycin trometamol, 3g,

—

CC

—

b

CH

g0
|= nitrofuratoin macrocrystals 100mg, BID & 5

!

.
(=]
o

X

FAl x-”

.
o
o

(e]
[

S
~

.l

N
o

E
|
2l 4% fluorquinolone EE&= beta lactam 2 £0& £ QUCtA

oot a2fx|,
QD 2 1 ¢ EE= pivmecillinam, 400mg, BID 2 5 ¢

ZH7h elof
trimethoprim/sulfamethoxazole 160/800mg, BID £ 3 &

A
T

Toll
oo
r

i

=~

2
100

I5 A 58 (Postcoital prophylaxis)

H
o

ol

1)
o3

474 20|

010|
==

b

2
(=]

(LE: 2, GR: B) RCT OfA XM QF

| & 9l

2t M K| (trimethoprim/

2|2

1

{oF

17



CH

rot

QE WA 7|zt

sulfamethoxazole) @} placebo 228 H|W3t YD placebo & 223t 11 H F 9 HO A
UTI 7t 2SI 0 (3.6 UTl/patient-year) N E E8%H 16 @ T 2 HOAM UTL 7t

oM & 2t Zolz2tn MZEICH Ed Q4o IAHHOo| A= 152
Ho| qd2 FARZE LIEA oY = d&AH = ciprofloxacin 125mg 2 F0ot
|

=
AFOA F 2o HMES BE A4S 1(3.66 -> 0.031 episode per year vs 3.62 ->
(@]

2 [Fost Xtol= ARALE (P = 0.7)* Table 2 2 A

gdN 7 8Y (T2l 84H)
Trimethoprim-sulfamethoxazole 80 mg/400 mg
Nitrofurantoin macrocrystal* 50 mg or 100 mg
Cefaclor 250 mg
Ciprofloxacin 250 mg
Norfloxacin 200 mg
Ofloxacin 100 mg

*2016 H 4 & HI|, 2L} AIRE7}

® oY ANl X|£EHQl 5& (Continuous prophylaxis)

1,120 ¥o| AZs qMHE Mo Z oF 19 7] RCT Of CHsH Cochrane review A0 =
RI&HOl O™ SMA Soj& 9[oFn HREHS M 0| 7|2t SO UTI o xue
daA7|ls Aoz YeAL (LE 2, GR 2) EF| o€ 2dH Folo SHOE= MHES
= & FOoIM Xt0|7F UACHRR 0.82; 95% CI, 0.44-1.53). £2189| 42
o™ MY E E0SE 2HAM U (RR 1.58, 95% CI, 0.47-5.28) 13.5 3|9|

S
FAE0| UStRACE A ZF A S A A0 Xo|7E UAAZI0| Z2ol K of

o

OFCf

m

=x
= E7SSHAUCEY XEHQA ofEH 2
x

et =Edolut etE-go Cigh H A 2f
FOlE flet OlgHY SYOIL YF2 ofY =F=stH, Y =81k O[S0 ¢



= 224Y Jtoj=2tel

o

Sojwrts o

£l o)

(K

AT M=

EOl
S —

W CE Guibert
od i
3

of A

F

K
N

ol
~d

ml

F

r
B3

Atof[ A & oot

5

RE

17 H(9.1%) Of| A

=3
=

400mg 2| pefloxacin

oz 13| o

S|
S

=
S

185

oF-
To

ol

ok

—_

ud
ol

Kk

ofl

176 © = 52 T(29.5%) O|A X

| 8%

]

o
F

¥

C
—

Ct
=

H

0.0001)*

0

2 ol

FRACE 6 7H

.
[e]

dHE e

SHAH
o

HE&l=

=<

o

AN

ir

Table 3 of X|

nitrofurantoin

24

e
=

M A

=

FA

jo0

L

70

ol
oF
ol
10

i

.

Table 3. M2 QF

ke

nio
0{0

E
kio

20

100

40 mg/200 mg Daily or 3x/ week

Trimethoprim-sulfamethoxazole

Daily

50-100 mg

Nitrofurantoin macrocrystal*

Daily

250 mg

Cefaclor

3g every 10 d

3g every 10 d

Fosfomycin

A, =L AFE=7L

*2016 4 4 &

dH 2ol ogd

2) &

@ IHH|

Ol A

[e1g=1E=2
oo =

Lo
=y

S 2|0 M

22k
[SH]

ZE2OFEAOILIEZ

o|=xoz QZALNZO

=2 OtEA|OFLIEl

ol-g2

2 YR/ CEEO (LE: 1, GR: Q).

It A =iH|| 2| (Vacciniummacrocarpon)

A
=

0| kTt SFRALCE?

ol

01 d(21 MolM 72 MD=

Stothers®®

F O3t AL}. 12 74

b SHXHO| H|80

M Mol= 1 29 3¢

b

S
=

Tt Hw

19



FCE (20%; A ZHH|2| T2, 18%; AHH|Z| FFF vs 32%; 2 P <

gLt HFEe

0.05)

=
ol

AL 6 7H

8 2A0| 27% XMX|Ht FzHH 2|

SAMSIRICED BHCE (19.3% vs 14.6%, P =

6l

i

o =l e
AlS E3t vitamin C 9|

(ChD HEZCH! 110 ol YiEES

stE Sof MY 22EF2 oL ==0

ferrous sulfate 200mg/day, folic acid 5mg/day % ascorbic

—

—

AT A

=

F(vitamin C)9|

=

A

o=z ot ot

o

Al
acid 100mg/day & £8%t 1} ferrous sulfate 2t folic acid

opAz=2H
|70
CH

B3

A7l A ECte & L nitrites £ 254 2| nitrogen oxides 2

HIOYCH? A Ml Hol ZAutoA HIE

® Methenamine salts

B0

28 WolM 723l El0] fEL(otet ZEY

=
[

Methenamine salts

LSOl

F

o
o
—

]

Helet Sods 7HAH Moo

#o

4
U
g

ol
o

i

HEot7|ol= 277t 5% 4&0|Ch Lo aq2 A7t O|R0{X| 2 Rlen MHEY

o/
KHo

4

Cochrane review O Al methenaminehippurate

HQFCE (LE: 3)

20



m
A

e=z#g 7o|E2tel

@ D-Mannose

)
o)
o
®
>
~—

o

o

Y
9]

EMNIOMEZE 0|83t HIO A D-mannose £ 7|HtSZ 3t FimH

Old=E F22A) AMAZF 2240[0] Cist UPEC of M%rn TS WXgES ol

b 0] 7|X1}etd 2AHE 7|€t9Z D-mannose £ Q179 XN @zt

2 FoadEel Z24= otF gtk =AM Mz HAHE

AAZ7l= OAMZS EsdE 9dMg = A7[0 o2z MUY LEHFE0
(o] (@]

L type I pili @F FimH & 23iste EX

® Probiotics

e 2249 oY= el L
probiotics & ZF 1~23| HLf £0jsts AL D2 DHSICES (LE: 4, GR: C) GR-1 I} RC-
E: 1

148 mafots 37 MBS 1Y 2ot A YA WHOl B & ULk (L

. rhamnosus GR-1 1 L. reuteri RC-14 & Xatsi=

Ol A Lactobacillus crispatus & ZELf XMX|st= 24 £3F R

-

] =
ool AFEE == UCLY (LE: 1, GR:B) 127 & 7t MOl 13| 0|42 Q=7
A= 100 Fo| 18 Mof|Af 40 M|l Atoje] HZE H s MLz R24Y 2X

_<'3_
108CFU/ml 9| L crispatus CTV-05 2} placebo & 1 & 132 5 7t & L EdsI¥

O 10 7t = 13| 05Ut

o
ol
r\l
10
4m
O
HU

= L cirspatus CTV-05 & £0
2 ZOIM fiofzof Hlol MY 22yl BEIt H3S & & AAUCH (RRO595%

= O =
C 02-12) W 2HE, I AYS L =22 SEHYD} 22 28 ¥ 2o|M H
5

® Hyaluronic acid and Chondroitin sulphate

rlo
nn}

HrZ L} glycosaminoglycan (GAG) layer | §X|& ZHZ Damiano § bt LY

o o

= GOtk

—_

0x

hyaluronic acid @} chondroitin sulfate (iAluRil®) £0{o| St Mt &8
1.6%

e HEo| MM @4 E EHO|E 57 3O oJMdE AR hyaluronic acid 2}
2.0% chondroitin sulfate 50ml & £0| Bt7L} placebo & £ 22 FZ4t H|WsIFLCt.
iAluRil® (sodium pentosane sulfate)g 12 7§27 2L FQ 2t2 ZXI0AM 2229
HIZ7b o0 UH HAE(-86.6% + 47.6 vs -9.6% + 24.6%)S =0l& = QURACL*® 0|2t

A =2Z hyaluronic acid 2 chondroitin sulfate & 0|8%t @ZZt¥o| of&to| ztaters



Qsict.
5) HAH 25} 2 M (Immunostimulation)

T ALt Naber

H

e
o

27t

84

i
o
70

—_

Jol

0o

ofru
Of

0o

Ll
=

o

ol

ol
Lo

M
()

o

.
o

e

Switzerland)1t

Meyrin,
of 2ot AF7F O|RO{ A RULCE
& 0| ${rt0st o

f

QICFA%%0 (LE: 1, GR: B) 5 7Y
453 @o| 1 W SO Uro-Vaxom®2 283 (|72 EAHME 22E0| 34%

=

f

(OM  Pharma,
A

Uro-Vaxom®

e
—

1 XH

O:

A =AIEES HEREASE Za Uro-Vaxom® Z+
7

H

18 7tX|Q| E coli

o

=
S

A ACE?

o

—

AT 0]
O] & 0.15-0.82

o

3

o
=

SolcoUrovac® (Solco Basel, Basel, Switzerland) & 7H2| H|
LASIIUCE O] AMAFHOA Uro-Vaxom®2 3 7

A" =2
Uro-Vaxom®

o
F

oo

2l
=

37 ¢k of

o
[=]

1 ot

%0

foF

Ao M= XY

CEAl SRISERALE. =LY

42 HO| Uro-Vaxom®

3 W

0lJ

Toi!

offl

foF

—_

Jol

r
ofll

3 7)
035 Aoz X2 M 6 JJY7tO| 426 HAEC} Xjo

=3
=

(P<0.001)>? of g
XEEH Uro-

H S AL
2011 4

=

e 7| atetel =

K| EHO[ALE

o

—

9l

=
=)

10

o

oAl Uro-Vaxom®

1
o

[

o
o

Al

o
SolcoUrovac®

Ol At
a
Vaxom®

A
T

(o3
=

E coli | =t20|| s} £C} XM 3]

SEHHEY ZAHSH=
E3f H=HCt 4 X

Yoz

S|
S

<

[=in]

s

==
0|2t 7| ElCf.

=

=

Een o

UA
22



the =79 7to|=2tel
74
4. 2
e a2 2= XM MEor HH g3 et ofsty HAZE ER35t4, O|F
ol SHE 7oLt 7 Jtst fHARE R4 HQUES S{of oiot dMM= HE
Al ool St REAE0| gde & Uth SUHe FRe HE 8 F
A7l At Hoielel Edo el Metet JEjz =HEE[0{0F otr}. el £ 0]2e
ooz IMH|2|, HIEIZI C, methenamine salts 50| &3] AL QOL} OFF
gast 3A7L 2640 Uro-Vaxom®ut 22 HASZHZL HAMHQ ofeto] & =
UAZLE Figure 1 OfAM XEd =zl Xz LizF HH AYgMgES =g =+
UACH MY =z=ZHo| oL 20l COYstL Mz2 FEje| 20| Oo[F0H
te L2, F/HHQ 7|x=1tst At 2ol RCT 7t EQS}LT.
4 Self-Start Therapy )
- Infrequent recurrences
—>{ - Patient is considered Ve ~
- Compliant Postcoital
\__ Reliable J - UTIs are temporally associated
with sexual intercourse
4 ) - Note: do not exceed more than
one dose per 24 hours
Antimicrobial \ /
Prophylaxis p ~
) Continuous
No.rma.l - Daily up to 6 months
Examination Non-Antibiotic - Consider weaning
Prophylaxis (eg, every other day—3/wk —nil)
—>{ - Cranberry
- Methenamine salts
\_ Vitamin C Y,
Thorough History and
Physical Examination 4 h
- Including Immunostimulation
- Review of documented UTI —> - Uro-Vaxom®
- Pelvic examination
- )
4 N
)
N Atrophic Local Estrogen
Vaginitis Therapy
~——  /
- J
(" Additional )
Suspicion of Investigations o
=3 Complicating - Imaging Treatm:;:oc::nl;;;glerlymg
Factor(s) - Cystoscopy
\_ Videourodynamics Y,
Figure 1. X2t @2 Yol X|&2 ¥12|&

23



10.

11.

12.

13.

24

Fowler JE, Jr, Pulaski ET. Excretory urography, cystography, and cystoscopy in the evaluation of women

with urinary-tract infection: a prospective study. N Engl J Med 1981;304:462-5.

Foxman B, Gillespie B, Koopman J, Zhang L, Palin K, Tallman P et al. Risk factors for second urinary

tract infection among college women. Am J Epidemiol 2000;151:1194-205.

Ikaheimo R, Siitonen A, Heiskanen T, Karkkainen U, Kuosmanen P, Lipponen P, et al. Recurrence of
urinary tract infection in a primary care setting: analysis of a 1-year follow-up of 179 women. Clin

Infect Dis 1996;22:91-9.

Kraft JK, Stamey TA. The natural history of symptomatic recurrent bacteriuria in women. Medicine

(Baltimore) 1977;56:55-60.

Stamm WE, McKevitt M, Roberts PL, White NJ. Natural history of recurrent urinary tract infections in
women. Rev Infect Dis 1991;13:77-84.

Mulvey MA, Schilling JD, Hultgren SJ. Establishment of a persistent Escherichia coli reservoir during
the acute phase of a bladder infection. Infect Immun 2001;69:4572-9.

Rosen DA, Hooton TM, Stamm WE, Humphrey PA, Hultgren SJ. Detection of intracellular bacterial

communities in human urinary tract infection. PLoS Med 2007;4:329.

Berry RE, Klumpp DJ, Schaeffer AJ. Urothelial cultures support intracellular bacterial community

formation by uropathogenic Escherichia coli. Infect Immun 2009;77:2762-72.

van Haarst EP, van Andel G, Heldeweg EA, Schlatmann TJ, van der Horst HJ. Evaluation of the diagnostic
workup in young women referred for recurrent lower urinary tract infections. Urology 2001;57:1068-

72.

Scholes D, Hooton TM, Roberts PL, Stapleton AE, Gupta K, Stamm WE. Risk factors for recurrent urinary
tract infection in young women. J Infect Dis 2000;182:1177-82.

Foxman B, Chi JW. Health behavior and urinary tract infection in college-aged women. J Clin Epidemiol

1990;43:329-37.

Semins MJ, Shore AD, Makary MA, Weiner J, Matlaga BR. The impact of obesity on urinary tract
infection risk. Urology 2012;79:266-9.

Perrotta C, Aznar M, Mejia R, Albert X, Ng CW. Oestrogens for preventing recurrent urinary tract

infection in postmenopausal women. Obstet Gynecol 2008;112:689-90.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ch

e=z#g 7o|E2tel

A

Brostrom S, Lose G. [Oestrogen for prevention of recurrent urinary tract infections in postmenopausal

women--a survey of a Cochrane review]. Ugeskr Laeger 2009;171:2568-71.

Raz R, Stamm WE. A controlled trial of intravaginal estriol in postmenopausal women with recurrent

urinary tract infections. N Engl J Med 1993;329:753-6.

Eriksen B. A randomized, open, parallel-group study on the preventive effect of an estradiol-releasing
vaginal ring (Estring) on recurrent urinary tract infections in postmenopausal women. Am J Obstet

Gynecol 1999;180:1072-9.

Albert X, Huertas I, Pereiro, II, Sanfelix J, Gosalbes V, Perrota C. Antibiotics for preventing recurrent

urinary tract infection in non-pregnant women. Cochrane Database Syst Rev 2004:CD001209.

Schaeffer AJ, Stuppy BA. Efficacy and safety of self-start therapy in women with recurrent urinary tract
infections. J Urol 1999;161:207-11.

Wong ES, McKevitt M, Running K, Counts GW, Turck M, Stamm WE. Management of recurrent urinary
tract infections with patient-administered single-dose therapy. Ann Intern Med 1985;102:302-7.

Gupta K, Hooton TM, Roberts PL, Stamm WE. Patient-initiated treatment of uncomplicated recurrent

urinary tract infections in young women. Ann Intern Med 2001;135:9-16.

Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG, et al. International clinical practice
guidelines for the treatment of acute uncomplicated cystitis and pyelonephritis in women: A 2010
update by the Infectious Diseases Society of America and the European Society for Microbiology and

Infectious Diseases. Clin Infect Dis 2011;52:e103-20.

Stapleton A, Latham RH, Johnson C, Stamm WE. Postcoital antimicrobial prophylaxis for recurrent

urinary tract infection. A randomized, double-blind, placebo-controlled trial. JAMA 1990;264:703-6.

Melekos MD, Asbach HW, Gerharz E, Zarakovitis IE, Weingaertner K, Naber KG. Post-intercourse versus
daily ciprofloxacin prophylaxis for recurrent urinary tract infections in premenopausal women. J Urol

1997;157:935-9.

Guibert J, Humbert G, Meyrier A, Jardin A, Vallancien G, Piccoli S, et al. [Antibioprevention of recurrent
cystitis. A randomized double-blind comparative trial of 2 dosages of pefloxacin]. Presse Med

1995;24:213-6.

Cetti RJ, Venn S, Woodhouse CR. The risks of long-term nitrofurantoin prophylaxis in patients with

recurrent urinary tract infection: a recent medico-legal case. BJU Int 2009;103:567-9.

Schmidt DR, Sobota AE. An examination of the anti-adherence activity of cranberry juice on urinary

25



There 2 A7 2 ety

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

26

and nonurinary bacterial isolates. Microbios 1988;55:173-81.

Lavigne JP, Bourg G, Combescure C, Botto H, Sotto A. In-vitro and in-vivo evidence of dose-dependent
decrease of uropathogenic Escherichia coli virulence after consumption of commercial Vaccinium

macrocarpon (cranberry) capsules. Clin Microbiol Infect 2008;14:350-5.

Howell AB, Botto H, Combescure C, Blanc-Potard AB, Gausa L, Matsumoto T, et al. Dosage effect on
uropathogenic Escherichia coli anti-adhesion activity in urine following consumption of cranberry
powder standardized for proanthocyanidin content: a multicentric randomized double blind study.

BMC Infect Dis 2010;10:94.

Kontiokari T, Sundqvist K, Nuutinen M, Pokka T, Koskela M, Uhari M. Randomised trial of cranberry-
lingonberry juice and Lactobacillus GG drink for the prevention of urinary tract infections in women.

BMJ 2001;322:1571.

Stothers L. A randomized trial to evaluate effectiveness and cost effectiveness of naturopathic
cranberry products as prophylaxis against urinary tract infection in women. Can J Urol 2002;9:1558-

62.

Barbosa-Cesnik C, Brown MB, Buxton M, Zhang L, DeBusscher J, Foxman B. Cranberry juice fails to
prevent recurrent urinary tract infection: results from a randomized placebo-controlled trial. Clin Infect

Dis 2011;52:23-30.

Ochoa-Brust GJ, Fernandez AR, Villanueva-Ruiz GJ, Velasco R, Trujillo-Hernandez B, Vasquez C. Daily
intake of 100 mg ascorbic acid as urinary tract infection prophylactic agent during pregnancy. Acta

Obstet Gynecol Scand 2007;86:783-7.

Carlsson S, Wiklund NP, Engstrand L, Weitzberg E, Lundberg JO. Effects of pH, nitrite, and ascorbic
acid on nonenzymatic nitric oxide generation and bacterial growth in urine. Nitric Oxide 2001;5:580-

6.

Carlsson S, Govoni M, Wiklund NP, Weitzberg E, Lundberg JO. In vitro evaluation of a new treatment
for urinary tract infections caused by nitrate-reducing bacteria. Antimicrob Agents Chemother

2003;47:3713-8.

Cronberg S, Welin CO, Henriksson L, Hellsten S, Persson KM, Stenberg P. Prevention of recurrent acute
cystitis by methenamine hippurate: double blind controlled crossover long term study. Br Med J (Clin

Res Ed) 1987;294:1507-8.

Gundersen R, Hoivik HO, Osmundsen K. [Frequent cystitis in elderly women. A double-blind

comparison of Hiprex and placebo in general practice]. Tidsskr Nor Laegeforen 1986;106:2048-9.



37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

ch

e=z#g 7o|E2tel

A

Hoivik HO, Gundersen R, Osmundsen K, Halvorsen P, Hjortdahl P, Stokke JG. [Prevention of recurrent
cystitis in fertile women. A double-blind comparison of Hiprex and placebo in general practice]. Tidsskr

Nor Laegeforen 1984;104:1150-2.

Brumfitt W, Cooper J, Hamilton-Miller JM. Prevention of recurrent urinary infections in women: a

comparative trial between nitrofurantoin and methenamine hippurate. J Urol 1981;126:71-4.

Brumfitt W, Hamilton-Miller JM, Gargan RA, Cooper J, Smith GW. Long-term prophylaxis of urinary
infections in women: comparative trial of trimethoprim, methenamine hippurate and topical povidone-

jodine. J Urol 1983;130:1110-4.

Lee BS, Bhuta T, Simpson JM, Craig JC. Methenamine hippurate for preventing urinary tract infections.

Cochrane Database Syst Rev 2012;10:CD003265.

Michaels EK, Chmiel JS, Plotkin BJ, Schaeffer AJ. Effect of D-mannose and D-glucose on Escherichia
coli bacteriuria in rats. Urol Res 1983;11:97-102.

Wellens A, Garofalo C, Nguyen H, Van Gerven N, Slattegard R, Hernalsteens JP, et al. Intervening with
urinary tract infections using anti-adhesives based on the crystal structure of the FimH-oligomannose-

3 complex. PLoS One 2008;3:e2040.

Felipe I, Bochio EE, Martins NB, Pacheco C. Inhibition of macrophage phagocytosis of Escherichia coli
by mannose and mannan. Braz J Med Biol Res 1991;24:919-24.

van der Bosch JF, Verboom-Sohmer U, Postma P. de Graaff J, MacLaren DM. Mannose-sensitive and
mannose-resistant adherence to human uroepithelial cells and urinary virulence of Escherichia coli.

Infect Immun 1980;29:226-33.

Anukam KC, Osazuwa E, Osemene GI, Ehigiagbe F, Bruce AW, Reid G. Clinical study comparing probiotic
Lactobacillus GR-1 and RC-14 with metronidazole vaginal gel to treat symptomatic bacterial vaginosis.

Microbes Infect 2006;8:2772-6.

Wagenlehner FM, Vahlensieck W, Bauer HW, Weidner W, Piechota HJ, Naber KG. Prevention of recurrent

urinary tract infections. Minerva Urol Nefrol 2013;65:9-20.

Stapleton AE, Au-Yeung M, Hooton TM, Fredricks DN, Roberts PL, Czaja CA, et al. Randomized,
placebo-controlled phase 2 trial of a Lactobacillus crispatus probiotic given intravaginally for

prevention of recurrent urinary tract infection. Clin Infect Dis 2011;52:1212-7.

Damiano R, Quarto G, Bava I, Ucciero G, De Domenico R, Palumbo M, et al. Prevention of recurrent
urinary tract infections by intravesical administration of hyaluronic acid and chondroitin sulphate: a

placebo-controlled randomised trial. Eur Urol 2011;59:645-51.

27



There 2 A7 2 ety

49.

50.

51.

52.

53.

54.

28

Naber KG, Cho YH, Matsumoto T, Schaeffer AJ. Immunoactive prophylaxis of recurrent urinary tract

infections: a meta-analysis. Int J Antimicrob Agents 2009;33:111-9.

Bauer HW, Rahlfs VW, Lauener PA, Blessmann GS. Prevention of recurrent urinary tract infections with
immuno-active E. coli fractions: a meta-analysis of five placebo-controlled double-blind studies. Int J

Antimicrob Agents 2002;19:451-6.

Bauer HW, Alloussi S, Egger G, Blumlein HM, Cozma G, Schulman CC, et al. A long-term, multicenter,
double-blind study of an Escherichia coli extract (OM-89) in female patients with recurrent urinary

tract infections. Eur Urol 2005;47:542-8; discussion 8.

Kim KS, Kim JY, Jeong IG, Paick JS, Son H, Lim DJ, et al. A prospective multi-center trial of Escherichia
coli extract for the prophylactic treatment of patients with chronically recurrent cystitis. J Korean Med

Sci 2010;25:435-9.

Ha US, Cho YH. Immunostimulation with Escherichia coli extract: prevention of recurrent urinary tract

infections. Int J Antimicrob Agents 2008;31 Suppl 1:563-7.

Uehling DT, Hopkins WJ, Elkahwaji JE, Schmidt DM, Leverson GE. Phase 2 clinical trial of a vaginal

mucosal vaccine for urinary tract infections. J Urol 2003;170:867-9.



r
A

e=z#Y 7o|Eat

ro

l
0Z
g
A
=
40
:

ZU MM 2ZZYo| Xt X2 A QI amoxicillin, trimethoprim-sulfamethoxazole
(TMP-SMX), cephalosporin 50| AMZE|0| 2oL} 0|5 A0 CHot Lid0] S7t5tHAM
dUEczE LHEEO| R 47 ALEO0| Zts3t flurooquinolone &l el Huto| &
kst QACh agLt 2240 E0f flurooquinolone| SISl LWME Z7tstn QU0

Olof cHet F7iet CHH[Z7 27&1 A= 2ZFO|Ct

1. st

Y M MM ¢I7t 9Hge 19974 19 1YHE 1999 8% 30UNK| 2o
HY B2 XEZ 0|23 EIOA QT BHY F 357HOZ o A0o|A 59.0F, HA0A
126HO2 OjAM0AM 2 QHES 0|1 ULt QAT Ty o o AM0|A 9.96F, Lo
M 1183H0| YYUXBE e ZHOZ HIE|YOD oA U0l 24 AAIS 154

_

0|2 25M7HK] 223 S

o 230 AM= AHO|

ol Z2 600f 0|40 381% 0j40] B 20-30Ch7t 386%= HY
o

Ch> A= 7F HetXo7|= sttt a9 e

— o

& S/t E0|0 25M o|= B0MHX|= AFLEE RAISH
=
o

=
=
e 42 B76e A4S EQICEY 2007EH 10

re

Ik
mjo
HT
!
Ot

Q

of Fge 9T Bty T 7Ho|ch BF A

o
FXFOIAM 14122 EHA Xj&l7[2t2 7.920|

fot

270712 842 QEjgxtoN 7.2Y Y

r

2 07 MY 12¥o= H4 208 o4 L0HO= mUEYCH T
o
[

o 4% 2010E%FE 2011E7tK| =W Ci7|2 50| =W o Lioj=

29



i

rd

|

K

<0

ol

B

I

<0

Ch. d2{L} = =

L
EI-J\O
_I_NI\

Of LtEf

ol

i

0
od
Kl

ol %7}

JoI

Ofof| cck

of 4
| deHge

=
—

2 o
70 E2kX7|

=2

7t &

T
able 11} ZC}?

Rl

ol

ol
B0
=<
ok
=
X0
g}

-

joll
Hr

od

4

& X7t el

A=

WH_
<1

L I'_I'EI'_
L 100mL O] 4t
o

b <

Ljo

kio

<3
QEAQ I

Hof 2

PN |
=

X0

ud

Kd

C
f. (LE: 4, GR: C) L Hj

=

M

7|E7 =
= A
= PN IS IEN
2HFA (A
(AR EAHE
By S

30



= 224Y Jtoj=2tel

te| (CFU/mL)e| 2=

—

dlgc

o

-

SEE
2= QUC} (LE: 2b, GR: Q)

Ct
o
2+t
- =

> 1,000 z|2|H
= Mo=2

A
e

E. coli0O|H, 2000EH = 2B 2005E 77t K| 2,910 S

Z o U Ch7lE A0 79%7t E coliof] oot

ol =W e+ ZnoA

1 o2l

|A._||._

ud

=

=

Al E. coliO|O,

Staphylococcus

Enterococcust- =,
Ol {QA2 AHO| a2t 20 XtOf

Proteus mirabilis,

El En_l EI‘_S']‘O-B’

=
—

o

=X
S

0l

K. pneumoniae,
o

e

=

saprophyticus

C
HQICH

il

ujn

OtL|Df o&fof ek

T 2X|7} 4,000 0|3t E= 12,000 Of

o2

A
o

E|

=

e

7} 203|/2 0|AH0| AL} PaCO,7} 32mmHg O

FO| L} Z|&=X|0f|A 40mmHg Of

-
o

0| 90mmHg O]

S
= 2F

f

FCt. (Grade B)

—

-
[s}

.
()

sHiof

H

A A5t OF otCt. (Grade D) M|20| 38 Off, &4

X el Hi
(Grade Q)

i
o

46.3-78.8% =

o
.

Hze
1H{X| % MacConkey

AOIA - A2

FH
(=]

o0

~
=]

b B X[ Of

o
—

E ol_| EI_'10,13 'OEI

N\

—_

Jod

r
i

100

o3
e
ol
ﬂp_

o
ljo

of-

o
Kr

Klo
~
Klo

o

(K,

o
=

o
Il

M creatinine £=X|°| &

E|

=

e
[s]

o
=B

=
—

F

H
)

o &
SHACEME o g9

S EX[X}O| H[5HO]

7+t

=

=)

El

=

e

747t LIEtY = QU2 creatinine clearance= Ztag = QUL X2 @S procalcitoning=
[}

C-reactive protein (CRP)Q|
X7l CRPQt #E2 HEH

i

[eNe)
US2E &

RN o =N

H

0lJ
Ko

Al

10
KIr

4

o= X

P R|2 72A|2 =

-
[
—

Ct. &£

T 2{s{0f B

k=3
=

S Al

o3

<

.

Jn

HiF HAtOIAl FdS LIE

31



(98]
(1}
oY
>

) &

Q2 YOIt AZMI 2o 4R HBO| WIHE 9l XST}E HSA A}
SICF (LE: 4, GR: O) BHOF X7} X2 7247 ZO|E K|&HQl WAL SABICHH 37}

o}
AR HEYZEZ LpAMAL A

o oo

r
d

:

>
ot
i
of
4
02
Wy

(unenhanced helical computed tomography), Hif

A9 2 T H(excretoryurography), EE= dimercaptosuccinic acid(DMSA) Al AZHS HEEA|
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0

DSHO{OF BT (LE: 4, GR: O) 22 ASTo| Hloto] MArst THEEYE0| Hg F80
Che 91750 BIED o0 SO TYSLHANCGSHY o MY Iy HE
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T MOT HAHQ HRo BEFO
= %

= Of7|ots /2y

saprophyticus= =4 2240 Hlg| Z2 i

LE GR
H| A fluoquinolone, X|YAt|LHEE0| 10% 0|22l X| Y 1b B
3 MICH MEZAXE2I Extended-spectrum B-lactamases(ESBL) LA & 0|
10% 0ak 1b B
Aminopenicillin/B-lactamase-inhibitor, 12 kM7 4 B
Aminoglycoside EE+= carbapenem, fluoroquinolone o L{d&E0| =11 b 5

Extended-spectrum B-lactamases(ESBL) L{-dE0| 10% 1t

* LE: level of evidence, GR : grade.

1) d& U Sk Tl 34 MAMH
2 9 FSE thE 8 MM Xt Z2 10-14Y AN e o] EXE A
ALEIC} (Table 4)(LE: 1b, GR: B) Ttz A AIQAIGiol Z=Q LI0IF9l E colio] Yk} X2
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A

2AMH 2 T2/ A= ampicillin, trimethoprim-sulfamethoxazole, 1M|C{ cephalosporin

g s
of AL, FYoIME 5 WHEES Boln YTk (Table 3) I Bz F4 MM

o

rtot

tXtel  EMECl £ coliof CHEF  WHHEEE  ampicillin(62.3%),  trimethoprim-
sulfamethoxazole(36.7-37.2%), 1M|CH cephalosporin(33.9-58.3%)2 = E1n&E|1 0f tt
= a4 MM Bxto] UX oM E HAESIK| CHY Flurooquinolone| &A= X
AASILHAEEO0| 10% LHQIQl X|Yo|ME fluoroquinoloneg UXIKIZZAM ALY #= U
Ch22 (LE: 1b, GR: A) ZLo| AL fluoroquinolone(6.9-12.9%) X 3AMICH cephalosporin(ex
cefotaxim: 0.8-10.2%)4|

00t

HOl B 10% LeI2 En En YO8 grop

ok

fluoroquinolone& &2 ZFESICIH X|27|2t2 SLUMX| th=sg =2 QUOLt (LE: 1b, GR:

r

B), 2% fluoroquinolone XMt CHAE - (fluoroquinolone-resistant £ col)2| T M| AH & QI g5

—

a2 IHg Mf, £7] D8O fluoroquinolonel| ALE2 X|tE 2 FO{E|0{0F o

Table 3. TAIX| ZH2=4(%)°
AP SAM  AK GM TOB CIP LFX SPT

Antibiotic sensitivity of E. coli and Klebsiella pnemoniae

E. coli 27.2 77.1 921 75.5 83.7 79.0 67.4 447

K.pnuemoniae 43.2 63.5 98.1 97.2 97.3 88.3 66.7 85.6

Antibiotic sensitivity of Gram (-) organisms between 2000 and 2004

2000 yr 385 79.3 91.7 83.1 85.3 80.2 67.5 59.0

2004 yr 18.9 744 954 72.1 79.1 76.7 65.5 38.1

Comparison between E. coli and K. pnuemoniase (p<0.05). Comparison between 2000
and 2004 yr (p<0.05).
AP, ampicillin; SAM, ampicillin/sulbactam; GM, gentamycin; AK, amikacin; TOB,

tobramycin; CIP, ciprofloxacin; LFX, levofloxacin; SPT, trimetoprim/sulfamethoxazole.

Cefpodoximeproxetil, cefuroxime Sl ceftibutenit Z+2 3M|CH cephalosporin2 CHA|

[e]-
oy
2 A8E £ ASLKLE 1b, GR: B)?#% HHIMYNA| &I E Hto| E2H AYHo=Z

ciprofloxacinit 8% ZitE EZOIXZ, Moy, 2ty U2 LIEX| XOHACK
Cotrimoxazole0f| CH3F X|HAtZ| LHHEO| CHEES XA 10% tele naE o



2N QHOoZ ALESV|0= MESIA| LOLt Sl Z=d HANA Lfd2 E0|X]
2 AM2EH 4 QICH?Y (LE: 1b, GR: B) Co-amoxiclave UXK|ZAMZ A Z=H L[ K|
AOLt (LE: 4, GR: B) 2 H Z+d HAAOAM DL AF7F BHLECHH X 2HZ2 ME

EH
= = QICt. (LE: 4, GR: C) Fluoroquinolonel| LH{MEO0| &1 Extended-spectrum -

—

lactamases(ESBL) L HE0| 10% =1t X|HO| M= aminoglycoside EE&= carbapenemzZ &

dH g A 2 EOAMA] Xt A|22AM 0|8 &= ULt (LE: 4, GR: B)

2) 3% Ux 24 UMY

Y1t TE ZS WUSHOE Qstol FTECT} BIH5E 5 HE 24 HLNY
SRIA S KIXREN HZRRY SUH F0/S D2{SfOFDt Bt (Table 4) YUK 2
S FEHAIN 2300 JMEAL i BAT HESO YNYNOR wOICH

o
MICA| T3E[0{0F 80 (LE: 4, GR: B), ZA0| SHE & FPQWoR ME £ Y

0

0| #|A 1-227to| X|@7} X|£E|0{0f 3T} (LE: 1b, GR: B)

Table 4. B 2% O[A0|A THe 3H A4l £7| Aay

L Z7RY: FE L S5E Ba Y oM

SR g8y RERE S
Ciprofloxacin 500-750mg bid 7-10¢ Talan DA, et al?
Levofloxacin? 250-500mg qd 7-10 Richard GA, et al®
Levofloxacin 750mg qd 5 Klausner HA, et al®®

Peterson J, et al®*

Cefpodoxime
200mg bid 10 Cronberg S, et al®
proxetil

Ceftibuten 400mg bid 104 Peterson J, et al®*

A AEE B2 (EA N2EE HESHK] 23)
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M

Trimethoprim- 160/800mg bid 14 Rubin US, et al®

sulphamethoxazole

Co-amoxiclav?? 0.5/0.125¢ tid 14

1) g2 dFEeLr 182 HEZe A, 2) B 89 UMUEe X222 M

. HZF8Y: 55 s 24 dUE

SH0| 2HE = H 4-19] ZFRYCE Fetd £ Uon 1-2F7+ XEE X|&THC
= BoM= 2T BT

| 8 Huzd
Ciprofloxacin 400mg bid Talan DA, et al??
Levofloxacin? 250-500mg qd Richard GA, et al®
Levofloxacin 750mg qd Klausner HA, et al®®
Cefotaxime? 2g tid

Ceftriaxone?? 1-2g qd Wells WG, et al*®
Ceftazidime? 1-2g tid Mouton VJ, et al®!
Cefepime?d? 1-2g bid Giamarellou H, et al*
Co-amoxiclav?? 1.5g tid

Piperacillin/tazobactam®4 2.5-4.5g tid Naber KG, et al®3
Gentamicin? 5mg/kg qd

Amikacin? 15mg/kg qd

Ertapenem® 1g qd Wells WG, et al®*°
Imipenem/cilastatin® 0.5/0.5g tid Naber KG, et al®?
Meropenem? 1g tid Mouton VJ, et al®!
Doripenem? 0.5¢g tid Naber KG, et al*
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