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Urinary tract infections (UTIs) are infectious diseases that commonly occur in communities. Although several international guide-

lines for the management of UTIs have been available, clinical characteristics, etiology and antimicrobial susceptibility patterns

may differ from country to country. This work represents an update of the 2011 Korean guideline for UTls. The current guideline

was developed by the update and adaptation method. This clinical practice guideline provides recommendations for the diag-

nosis and management of UTlIs, including asymptomatic bacteriuria, acute uncomplicated cystitis, acute uncomplicated pyelo-
nephritis, complicated pyelonephritis related to urinary tract obstruction, and acute bacterial prostatitis. This guideline targets
community-acquired UTIs occurring among adult patients. Healthcare-associated UTIs, catheter-associated UTls, and infections

in immunocompromised patients were not included in this guideline.
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IDSA, Infectious Diseases Society of America; DGU, German Society of Urology; SIGN, Scottish Intercollegiate Guidelines Network; EAU, European Association of Urology;
ACOG, American Congress of Obstetricians and Gynecologists
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Year of study 2006/2002 [40] 2008 [38] 2009 [37] 2010-2014 [41] 2013-2015[42]
Antimicrobial agents

Ampicillin 35.2/37.2 46.7 38.5 8153 30.4
Ampicillin/sulbactam 52.4/44.5 835 - - -
Amoxicillin/clavulanate - - 80.7 845 64.6
Piperacillin/tazobactam 98.6/97.4 98.8 - 96 94.8
Ciprofloxacin 76.6/84.8 79.6 74.6 58.3 73.6
Gatifloxacin 78.2/NA - - - -
Cefazolin 92.4/92.2 - 86 83.8 72.1
Amikacin 99.5/99.0 99.1 99.5 100 99.5
Gentamicin 77.6/81.7 79.8 76.6 69.1 72.3
Tobramycin 78.2/85.9 82.9 80.9 74.8 -
Trimethoprim/sulfamethoxazole 70.6/61.3 67 67.3 66 61.6
Cefuroxime - - 86.1 - -
Ceftriaxone - 95.3 94.7 - -
Ertapenem - - - 100 99.8
Imipenem - - - 100 O9I5)
Cefoxitin - - - 929 89.8
Cefepime - 96K - 92.3 77.6
Ceftazidime - - - 93.1 76.1
Cefotaxime = 95.1 - 87.3 75.8
Aztreonam - 97.1 - 90.7 -
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2hE S h Ao 4] ESBLE A SH: Hl 0] 246%¢] o]
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niae, Proteus mirabilis 5-©] )T} [80, 83, 84]. ol A 7} 31 21¢1
a2 At (E. coli)©] a1, 71 2]o]| K. pneumoniae, P mirabilis, Entero-
coccus spp., Staphylococcus saprophyticus -] £2] € t}H40, 85-89].
3 63 720] ol A T4 419419 Slol 4] BelE e cip-
rofloxacin @} TMP-SMX 8] 7}4=A]-& A} 7} A dlo] F| L Halo) =
W ZV7F 78.7% L} 72.2% 2 U]*—_E{‘J 829%2} 75.8%EHTF 2 Aog B
5 Q1tH90,91].

=+ Enterococcus faecalis, Klebsiella pneumo-

2) Tk

TSN AL AR R 27 24T} ke (LA A )
A7 107 01407} Bol Aol e FAAISAI o] eJ4lFlE mE A
ol &9] Tt A v FF AL A Al E] ofof gHTH78, 88]. E oY
W ARE B AN shok s AL oful Auk o] ek, 86
AR ATIA A3 Sl 45 U PR 1
Aol 10° Ak A ek¢)(colony forming unit, CFU)/mL o]4+o]
t}. kA9l o] 7]%_0;_‘: Eolrl =01} uiztr s vroba oj#;

<t (E. coli), S. saprophyticus, Proteus spp.oj 2|3t %33 o A|
30~50%%= 10°~10" CFU/mL 7} s 9F=] o] 27| ol Ato] 2851t
=217} d g steh92]. 53] o] HAR oAl = f i HAF Al
10" CFU/mL 0]3}9] #3= Aeslsla] oz g @ 2=alo] Q)
= oo A “TAE 73 §1-2(no growth)'S] B 1E 3] 4]5}= 4
271 H a5} 78]. o o 1x19] 80%
= 10° CFU/mL ©]4}, 10~15%= 10"'~10° CFU/mL2] Al kxS =
olt], o] A& Z7 ol 4] 10° CFU/mL o]A+2] Aol A}k
e At ] Ak 7120 2 4 o)shd 90~95%2] W EE 7}
Zlci92].

Qlulz o 2 A&

S
W52 B FHAA

*P7P fi Ao 2 HAlE] 01 AeHo3].

AMK AMP SXT GEN CIP CFz CFU CTX
Wie, et al., 2002 [87] 99.2% NA 63.3% 81.8% 92.5% 41.7% 99.2% 99.2%
Hwang, et al.,, 2003 [86] NA 31% 42.6% 83.6% 88.5% NA NA 100%
Wie, et al,, 2007 [85] 98.7% 38.3% 62.1% 81.3% 86.3% NA 97.3% 97.3%
Kim, et al,, 2008 [40] 99.5% 35.2% 70.6% 77.6% 76.6% 92.4% NA NA
Wie, et al. 2014 [91] 97.5% 39.4% 72.2% 77.4% 78.7% 77.1% 92.9% 90.7%

AMK; amikacin; AMP, ampicillin; SXT, trimethoprim/sulfamethoxazole; GEN, gentamicin; CIP, ciprofloxacin; CFZ, cefazolin; CFU, cefuroxime; CTX, cefotaxime.

*“Ciprofloxacin or levofloxacin.
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ceftriaxone I+= aminoglycoside 1¥ 8 £ & ZJd 4 ayo =z
Harskar QeH94]. =Wl 8 23 o] 78 A+ttt (E. coli) 2]
fluoroquinolone WAl &2 118j5}0] 27| ¥ 2 2R ceftriaxone
1 g E+= amikacin 1¢ -85 FoI3r S vljof 2347} 21 & wfj 714
78 fluoroquinolone (ciprofloxacin 500 mg 15+ 23] E= AH
ciprofloxacin 1000 mg 3} 13] %= levofloxacin 750 mg 3% 13])
S Fod e ok i 2o Lo W 27] A A A= v A
o wheba] Az ok FTHE 7).

D, 2/2I0] T gl B Al

Aol 27| A xRS BE8

ciprofloxacin 400 mg 0 2, i ZAuprt =01 W7iK] B37-&
5

ciprofloxacin (500 m

«Q

z] A8 2 YA 2 A fluoroquino-

lonew} ch2 o 4] G| o] 9| Th2A F-E gloLt, A oA
. coli) 9] ciprofloxacin W/g o] <F

20%Q1 =ufoll A A3 T 7] ] AEFA koA 271 A
3 74§ ciprofloxacin 500 mg
[ Aatol wheba] S =S
31992 u], ciprofloxacin 7H4=AdwH(n = 2168 ) T} ciprofloxacin W3+
(n=39)9] JAA X7 27]F%W=H87.0% versus 76.9%, P =
0.135) 2} 3-7] 5= 2 2H2H(98.6% versus 94.0%, P = 0.177)0]| A - 71|
2ol 7t gLl ot mAEsHA A B8 £7] 52 7H2H924% versus
41.7%, P<0.001) 0| 4] 2}o]E- H .o A] ciprofloxacin 744 ++0] t] &
QrcH98]. v 7] %% 72kl A] ciprofloxacin 4 7o) vl =3}
A A mgro] Fokout A A mE&ol A= Zel 7t gl oA
S ohE 7919 AT vlasto] T A1 9AIE S FFE T

WA G, v wjof AL AT} o) F2 et A ek g Ao £

F

fluoroguinclone, TMP—SMX, B—lactam EtMIZ AFZ LT,

e B4 A Fol A A8 A A 7 S H wE At
WA obeh v 8 AlAIY BAE 2567 AT = g FAke]
ZA|Fof| A ciprofloxacin FoJ4(500mg 51+ 23] 7L 7H-2 TMP-
SMX —‘.5—0:]%_’-(160/800mg L5 23] 144 7H R} JAHA
versus 83%, P = 0.002) 1} v| R &34 2] 2-8-(99% versus 89%, P =
0.004)°] & =3kTH99]. o] A= TMP-SMXe| thgt A l++2] W
AEo] B =34 Aol 7] Q15 whekA TMP-SMX(160/800mg 5
23] 1497 = AeAS Hols A B 78 A= AR 4= 9
t}100]. % 13] Fo}7} 7}%53F fluoroquinolone (A3
ciprofloxacin 1000 mg E+= levofloxacin 750mg) = & ¥}-& 0|t} =

= S5 2] Al 94l H8kA}o) A levofloxacin 750 mg 3 13] 54
7+ FoJ -2 ciprofloxacin 500 mg 815 23] 104 7F Fof -3} v L5}k
o] AJAFA 2] 2-8(86.2% versus 80.6%)-2 2Fo] 7} 91T 101]. &3
A9 ciprofloxacin 1000 mg 515 18] 2 ¥ = ciprofloxacin 500 mg
ah 2549 212 0] ${rH{102). 34]t) 78 cephalosporin (ceft
ibuten T+= cefpodoxime proxetil) = floroquinolone-& t A& 4= Q1
=), fluoroquinolone} H] w5}of Q1444 2] &&-2 vls=siL) A1+

9] A2 34|t -8 cephalosporin ©] T &=3FTH103, 104].

)
R
fu
o
©
>
=

ot ¥

4

(<]

]

ut

=

F. B gadtRUF0IM 2ds B0l= 378 ednls 7-14d
F0{5R=0), ciprofloxacin (600 mg 512 23] 727t = MYt
ciprofloxacin 1000 mg 51 18] 714278, levofloxacin (500 mg &F
218 7Y?E = 750 mg oFF 18] 547, TMP-SMIX (160/800 mg
SF23| 1UY7h), 78 B-actam A (10-14L7HE FOfSiCh

e A A Y] A8 Al A& 717k HiRE 2 A

© BA Stk Aghe) S5 ot A = W0 A& of whekA X = 7]

7 Ho] g a3t} 2| ciprofloxacin 500 mge] 515 23] 7Y &

B
oJ7} o]0} A 11, ciprofloxacin®] €] AW oA g2 GAE= A o2 4L BT vl FAR] 2 Aol A DIt 4 A
oz A 4= . Ciprofloxacin W/d thaatoll o3t T 5441 B&-2 ZH2F97%2F 96% 2 7Y Folil2 14 Fojato] A-55H4] ¢
Pl APl A A Aol whaka] 2 ds] A FAAE AR kTH105]. Ciprofloxacin: B o AAF A3} grAd& Kol 45 7Y
B3ty 27] e A 02 Y& ciprofloxacing Fo3H & 48 A& 84o] AapA otk E thE ATt A FAbell A AR H/d A
ciprofloxacing Eof sl & 4= 9l ok ARG A Zof| A 7Y 214U Qo v]S) 7|7 JA A BE
o] ok S 1}(86% versus 98%), G AFS] 7 -9- 7 Q-2 14 9 ¥ 3}

E Hi ZAN 2t 282 Hol= 42 478 dHdNl= o] 7} 912 TH106].41 98 ciprofloxacin 1000 mg 315 13] Foi3h
7.t 29 AU Exte| 22 X0l 27E dx|et X2 7|ZHadapted from [78])
Antibiotics Daily dose Duration of therapy References
Ciprofloxacin 500 mg bid 7 days [99, 105]
Ciprofloxacin 1000 mg qd 7-14 days [102]
Levofloxacin 750 mg qd 5 days [101]
Ceftibuten 400 mg qd 10 days [103]
Cefpodoxime proxetil 200 mg bid 10 days [104]
Trimethoprim-sulphamethoxazole 160/800 mg bid 14 days [99]




24501 9| » Q22128 SN AT/

7329} ciprofloxacin 500 mg 5}5 2312 747} 7-14% Folgk 49
H| W H S o /34 v gE3HA] A 2ol Zpol 7t flof A AT
L ef E3fstolcH102],
Levofloxacin 750 mg 515 13] 54 7F Fo{ = -

= HolrHio01].
Wi QA Aol A 7HAS Holl Ao Ao

ciprofloxacin 1000 mg 3} 13] 7-14¢

TMP-SMX= de
off of5= A IpA ofrt. FA] TMP-SMX 9] 419419 2| & avfof| i<t

ATEL 147 2 S uleko & §1r}H99]. 7 -8 cephalosporino]]
o3t 2 Al QAR = 4§84 o] X9t 2] & & 7H= fluoroquinolone ©]]
G535t Ao 7 A ETE A8 cephalosporin © 2 Al$-A1¢-S %]
F8h= 75 10-1497F 2] Z7ITH94).

G. R0 TR Tt Al

fluoroquinclone, aminoglycoside + ampicilin, 2A1|EH cephalosporin,
ZH2I cephalosporin, B—lactam/B—lactamase inhibitor +

aminoglycoside), aminoglycoside + R—lactam, carbapenems &

ofalni, 2ol B Sol= HalE 2olF0| 24aNo| s HTE
SMTIL LSS Btz ZHE ZT8 SR sl £
ofgict
T FAASAE ] FF ] et B51 2L BatehA) ght
T UAIE AT RS 8 4 ol Beh B8 Al
3 3

= ﬁﬁﬁ'iol A=A 57] o A= F

[64]. 2 27 A2 fluoroquinolone ] WAE
A JLEAE Ak 2 $tHluoroquinolone ] 271 7 & A
At A= BA Gk S AR FAE W2 = AFE
s Si“ié o (98], ARE-3l & = Lot g Aol mhebA A
WA 7} B shek g S o) g 53FA] Aol A cefu-

roxime% Z27] AE A £35S 1) cefuroxime 7H4=/d ol 4] WAd

H 8. te 24 AMRAE StXto
S| (adapted from [78])
Antibiotics and dosing

UE X=0M FEH HFE

Ciprofloxacin 400mg iv twice daily

Levofloxacin 500-750mg iv once daily

Cefuroxime 750mg iv every 8 hours

Ceftriaxone 1-2giv once daily

Cefepime 1g iv twice daily

Amikacin 15mg/kg iv once daily + ampicillin 1-2g iv every 6 hours
Piperacillin-tazobactam 3.375g iv every 6 hours

Meropenem 500-1000mg iv every 8 hours

Imipnem-cilastatin 500mg iv every 6 to 8hours

Doripenem 500mg every 8 hours

Ertapenem 1g iv once daily

ol vl 27] A A =
P-0001), 7] 274 o4t
E5H4] 2| 2-8-(93.4% vs. 90.

-2 o) Q17 2= 0.LH(90.8% vs. 68.2%,
2] 2-8(97.8% vs. 88.2%, P = 0.078)3} 1] A4
8%)-2 2o 7} 311 tH107]. 3HA cefurox-
ime} cefotaxime- B 13t $-3F ] & Loj| 4] &= cefotaxime} H] u 5}
04 A A7t E o) 2| #] ¢FQLrH108]. Amikacin <A WA 1
2Fo 510 o3t Al AT Bk g m7kedol A A 08 ALeE
4 91eH109], 394 Aol amikacin BSBL A4 250l 912
aEggol ) 4EA AR BrkI0]

A eiaks] 827 1elake] SR Yol WAk el et
FAA A=A A1E QS g 71R] 341 cephalosporin, piperacil-
lin-tazobactam, 3= carbapenem#| YA -2 B H | A1 S AL
884 QUTh FHAU QU A2t Ba £S5 @ Folt 4 E &

22 BRI B A9 AE BAHE A 28 T, 82499 A1FA
ESBL A 5-9] L7 2 ol = 7 A Sl g w7

carbapenem#| YA S 7] A A X F 2 12T 4= QJoH111].

@ ESBL Mo #30i| 2fst tae F4MRAIH | non—carbapenem
7 gA Xz QE27
<HID AFSH

ZME 20|= ESBL e &30 CHsl fosfomycin, TMP-
SMX, cefepime, ceftazidime-avibactam, ceftolozane-tazo-
bactam, amoxicillin-clavulanate, piperacillin-tazobactam,
amikacing carbapenem CHH|Z AR & 5= JUCHZ A

F RS, BT o))
@A 22

ESBL A A9+ o3t v 341 41941 o]l A non-carbapenem
A A S) 2|5 o) ek A B ek 3 T Aol m
2 ESBL A 4 520] Jet 2 2 7Hlo) A 478 foslomycin(3 g o)
72A|17Hafe} TE= 48417kt ertapenem (1 g 5HE 13] WA
of Bl R 24 X mofl E5HA] b2 A o= B AskGIrH112].

TMP-SMX+= ESBL A+l o5t @ 23 o] HH 4 A=y
o2 ATE 5 QA AT BSBL AV 7} 144l s elehe Al
el 7] 2] 7.Q 9 0 2 AR = 2 9JrH94, 109].

Cefepime-2 AmpC B-lactamase A4 & <H(E. coli)ol 442
WOl 7H44 o) B LA A S Take 2 2zkde] Aw A
alo] szt 4 QleHLIa) shAR ESBL A 25, 53] £584
Oﬂ A= AFEEHA] “FO]—O]: 31t} 109]. Ceftazidime-avibactam g+ Q
& )= FDAo] Al 9-A19-& 32318 54 Q23 ollA th& A

eio] Q7 AT A% S0, B 4
AN AAA W A 2 gago
Ceftolozane-tazobactam(1.5 g 1fj 84| 7+
zoke BAA g 2 7hado|A] ek
13, 7271} v 3t FL2H9] o] =
ol A a1-8-7F levofloxacine]| v 8l & 7}7} ©] 4431, ARE EA o] A]

levofloxacin(750 mg 3} 7] o



201 2] o Running tile

ESBL 244 5ol 3] levofloxacin .t} =& 2] 2-8(58.3% vs.
349%)& 501[115], ESBL AA#0] oI5 G F4I 4141 ol A
APA W el A F QYO 2 AR & = Qo (E 4T e,
AP o).

ESBL Ay Aol o3t 1A 5-2] A R o A beta-lactam/beta-
lactamase A A| 2] AF&o] T 3| A= =gto] gl oL}, L SF AT
Al Atof| A ESBL AY /g th<tH(E. coli) +E %
lanate2} piperacillin-tazobactam©] carbapenem} H| n.5}o] &-5-5}
2] kol E5] Ael 2] 2] 2 2 carbapenem T A 2 AR8-3 & 4= Q1SS
A AleFEH116]). =W 3F 384 Aol 4] %= ESBL /3 E. coli ¢} K.

pnuemoniae w8

o] 4] amoxicillin-clavu-

Zol| A piperacillin-tazobactam- carbapenem tff
A kA 2 A FsFAtH117]. watA] amoxicillin-clavulanate= 7F=A
S Wol BSBL A4 59 spta7ie] ded Aaayos
A3l & 4= Q1 3, piperacillin-tazobactam-2 7442 1 0]+= ESBL
AR gt AS AL Feat B R 2ol A A
A& oK o2 AR = 4= QLT
Amikacin2 ESBL A3 —E._L—’;EOﬂ 03} A1 021018 E 3ot HAFA

2HE] A28 L1 g 5

ESBL A4/ 7, —31 E. coli®] ©J3t 5172 23 of
PN u]*ﬂ 25hA AL %_r% 2¥7} 97.2%9}F 94.1% 21 TH110). E3F =

ZQl XlEEJJ— E@EHIIS] ESBL R A w320 o]at tha 41941
ol ] carbapenem 2] thA| YA o EH?"& Zliffi QA ZAZ o AF
o ZHko] FAIA o] Al Hole =

W 3% @77be Baski

32

el

A4 419419 9] el Alelo] Zasteh A4
SPAshE Aol R W ) m 24 59 o
ofl A3 (biofilm)o] B4 E|o] A7t A48
FAEE o se) 71kl Helsh 415 7%
o £AE} 2 $EHee o d47}15
5] 0] 7R S EHAFZE A4 H W 8 % o] 47
% 9IcH119) .2 W 4ol ot @ gl Alzhelol
of) 2.5 #49] 7Heko] 41455 o] 0] Ao} 5}
Aaskel o] BasteH120]

aqxggﬁaﬂﬂaqwaWﬂﬂ

2

o

lo
ok
J

oX

1
o2
oo

N

HI

e 2
ro o U
e
o oz
2
N
—“_&

fo

fu

=l

2

il

Jo

119

5
FIF

EE -{N

o, it
2 |o
> fuow
el

Wi

e

Fel

NowE O o
TR = R

Jul

o
N -
o ﬂil < ro o
oL o\
rr e}
WO
o
)
o
3
N,
ox F
Ju
>
°‘£
i
o
> m[~_1

>
oll
I

2= o) B 227G 9 Aol v)$ st s 2

5L FASte] AE Al FelolA] B u} glon H
2 Qo7 A% 8 AT ek A ER AL glck T FAF

(hydronephrosis)of| A @27+ 2] 21+t S 2 A E. coli, Pseudomo-
nas, Enterobacter, Proteus, Enterococcus, Citrobacter spp. 5-©| &3}
ReH122]. 4173 Q17 W3] 8. = ol A 7 &7t w2 E. coli®d
11 E. faecalis, P aeruginosa, P mirabilis, K. pneumoniae, Streptococcus
agalactiae 5-0] ¥ 1o ItH123]. 217 Q14 *g = 4174314 o]
AFS Zuksk $kxto)| A] Enterococcus @} Pseudomonas spp.7} T &
2719 of v]sf ZFa35F Yelvtolth A 22 A A (infectious uri-
nary stone, struvite stone) 0| U AR5-2 A4 (staghorn calculi)©| A 7]
P R del B a-obE R Aeo] A ofof ghrH124, 125],
Proteus, Morganella, Providencia sppA= 2.5 @ A B3| G A5 YA
31} Klebsiella, Pseudomonas, Serratia, Staphylococcus spp.== tF9F
SHA| R ARl aAE ARSI ARG 2 4] (staghorn caleuli) $H2F
0] 82%7} @ @ A s AYatshs v Eol FE AL S5 Yl

2 Proteus, Klebsiella, Pseudomonas, Staphylococcus spp.©|tH{125].

2) Tt

Y

%]

ol

g
-l> e

o) 0] ool ok sh ol W3} 1),
=9 EFJr FeJstE Zlol Bashri{121]. 4 8.2 F 2o A 27]
E%—ci—r Y= (KUBIVP), 253} CT 52 Al 3T
< (emphysematous pyelonephritis) 2] Z1Hr} ¥
°ﬂ%ﬂﬂ CT 7} 71 f-8-afehi2e] o2 2.2
QAR E8) et 2477} o)A E R e 3
wmnézqkm41m:d$ggwmél
AE A 37 A (cytology), 22
ub HAL CT ‘*X} %PZPOH Aed % {ﬂ*“iolﬂ% (PSA) HAE 7

=
A3 AP 22} 74 Fol Wasteh. URA 2 A FHoverflow in-

[l

05

S‘m

rE o
£ o

v g
ok
Jﬁ rz

on)l

B
ot ox
1o

¥
o2
ﬁOL

=

e}
sy

contence) 12 3, 4 IS 3 A 4 44T
2 o] Syl AL A EE EREERT

2 glAgtow J—E%HOF gheh 7)o A4
o] Al 73+ A AL} FHE 71 AHEA anal reflex tone), 3+ =9 742t
(S2, S5)= HA skl o]Afo] HFA R & o555+ A (urodynamic
study)E oAU B Q5 uf H3=0] 217
FreHo] gl gHAtol| A= 7

N oF
1'5 o
01

k)

~

i

%
a

3
5 A9 22 el

o E5HA wATH127) 7154 BB D) 49 HerH Bierh 3]
vz (pneumaturia) 7} 912 4= 9131, 7154 A1S-A19 0] 49 5% )
Z| A wn] el F7L WA AL H A G
(crepitus)o] 91 4= QT 7154 $H G- GAFIBE A A el A )
ol 7] Sgo] B v FITE 4 U, 715 ASAGS AL

Al R [}



ZEQI 2| o 227 SN ALERIY

o]
ftlo

Fo 918 CT 7 A} 1 aster 1079] Fak4) 91 72o] 2ht A1)
oA 7154 A4 Aekshey] thé BE XA 2
9%94 HEEE Hodo 7

o oI A Ul 710} TR o ofel Bl e 1

Borlo Ar &
ig;rﬁij
o K

O

CT AAR= 100%2] AeH== 1 gIrH128).
3) SHAl M Aot
QE WA 2t MRAHO| LASH 01 SEXIAA] =7(0f| Fo{Et

A 2R Mel BN A
2 T M—?—M%‘ le':oil ToHA AIHSHE ZLE Y T
40| M3t ZR0ls WHSS SUt 55 92490 ¥
SO FbhA AlSBITHAAAZ: U, ADAE: 28,

® x7| 4¥H @gxﬂi'— fluoroquinolone, beta-lactam/
beta-lactamase inhibitor, 28 2| cephalosporin, amlnogly—

coside, carbapenem S8 AFESIHCHEASZ: &2, #1

— xXor 21

a0

AL

= 23,
— oo
© HdES St 40 2 EY dge dR0=
piperacillin/tazobactam, 22 2|3 IZH cephalosporin EE&=
4M|CY cephalosporin, carbapenem S2 A% 4= QIC| &

WA LEe gl /edol =2 73—?—01|E 22| be-
ta-lactam A st A QF amikacin HeHS n8E =

(BH4E: g, AT o).

@7 29

2 A T A9 B A AR 5 2.2 4] A7)
o, B Agte) 2% W 7)) R 27 4 A Eo w37}
2hAck 2oy R 2 sa) Bl R 2glel gt AaviA el A7s

© 0] BA4o] YTt ehopska QA 7] 2o] Bskste) wat
H]ke 7|32 o 57k 3l lR) ghobd 12 A& A ASH o) Alsk
o1 e .2 54 R U309 BAS o2 ol 4T Bk
RS AL23E A9l ol chat v QAR Q1) SRAIRE Ehs AL
A1 EHol K 9h T F R 0] BAA| AHE-S WA T AL 3
2sic} 49l MR RA e e Ao FE Ao, . 1)
9] 9191 W3 2T 71e - A G Ape) 71 o ol we oo
slek whebd A A5 0] FEE A% T4 29 A3, g
A |2k 7 o1 W A A £l wket A slok gt
Qtof 4] 25 Al Th7] 7 Qo] nhew 243w #1414

B2 23%% o0 Arge] 919 OJZPEH 80A| 01“ ¥ 55 HEs,
of 2} A5}, &5 A1 5ol U= AATH129]. 8. 2 w4 2 A4l
Aol A o] 73 A YA A2 AR Q1 AL-AT Y A 2ol Z8 Al
Alshd Hu i85S SHt S5 L2200 S AT e

7} QAEH125,130]. 5 Al--Al ol F3l A FAIE ARE-3hH A=A
o] = FAAIE wsh= Aol itk 27] oA AR

fluoroquinolone, beta-lactam/beta-lactamase inhibitor, 3/\1] =l cephalo—
sporin, aminoglycoside 2! ertapenem -2

= Qi) BRI o A 8 2 TS FESHE. colif] mpmﬂoxacin,
ampicillin/sulbactam, gentamicin YA E0] o822 3|d 5 F1t
B 700} ZFO A uEA 7hed o] A oo
tf] T+= 44| tf] cephalosporin, amikacin, carbapenem 52 A1 0.2

A8kl Qe AR AETNE 2 el A EHE S5 Aaold

piperacillin/tazobactam, 34|

2R PPN T FFAZ 27100 AL T RS T,
FUS PYAR 27] FBA A2Z A2 Tl vle At}
W 27] B2 X 22 v Aol whet Az sfo} Gk A= A
o= At o ok AALE WS A ARSIk GAUA| AL 717H
71k 2 2akslof shA|ut 9191 Wate] thabstuz 7} Wgk W o)
8ok QA2 Bshok Atk & 4] f 19lo] wAE 1 3
718 2492) 247} GEbE 7oA 14207 SRS AL 9191
ELBEERERNSESEEEE PEEE R U Pt
o[ 2 FAA A2 712HE A4 e
@ 22 Haj TR ASAIH0| LB A0 R0l SAH Wat 2
H2 T Qo] blsh LY

<@ ArE>
@ 2= Hf A MY 2
dd 20E os Z Aol X7 FEMEM Y

[}
HI-X-IOE AXNE|E e Qe SIMEZE CHE QHoz
MECHEZ A& RS, diF: 2.

=
® u_Hoixol O|A|E|‘— xx piJe:| XHhél'ol

2 At Mol Jelmnt oK
A

2ty BIE HOL o
S0 2e0l Z9E £7| 2R AZE 20 B
Q92 Do & UT(EAE 28, ADSE: e

© g 22 1elsts 82 Y Sl beta-lactam 7| oY
H|2} aminoglycoside EE= fluoroquinolones B#etat 4= Q1

RS 8, AI4E o8,

GRLEED
WA B el P 2 st

S ATHE o
Aot 444 Gt FRAS BE 2O et SRt
[130) SHA1h B Fo] A E| 55 7, Aol Wekdl A9t

E. coli w#=£01| 4] piperacillin/
tazobactam¥} amikacin & W Fo98 7 ¢ carbapenem I} 7 2] 5
ALst &t W 91E 2 S tH131]. Fluoroquinolone & B3l & 4= Q)
2 1} fluoroquinolone WA & o] amikacin WA &Rt} I =t}

[131].



201 2] o Running tile

QF WA 2 MRLHO| LT Jol BXtoIM 22 HIZHE SH
2AAZH0F sh=7F? IEOH MY A7 = AXRI7Y?

=3 10

<HI AP
@ 22 mf 23 JAUHES A K=zt eH HeS
2I¢t AI20| BRIACHEA+E: £8, BD4E 28

® QF M4} 2 AQAIQOZ RlThz| ] HYQH cc= Zkot
O] 2a3%t 420|= 7tsot ¥a| Al&2 AlAsHOF SHEHE
HeZE JHE, diosdE 4.

© 23 AM0| $HtEl 2MSN QZ 0| Y FLR 4
o M2 HXs £ 28 AHE MA=S JtsT e

A|°H°|'|:|' TASE RS,
@ MM H|CHo|| oSt 2 2=
In]

=
O] U 87 7ttt ¥l Erits HYSHEAHTE R

F:E
f
+
A
o8
oF

mO’

(@HRW

o

.,
i=)

N JZ’Lm
2]

d
=)
N

o

=)
2

ju)
o
rE
©
£
—
w
S
=

2

mlo H
rr

N

N

o}

3
©
iy

=y o
o
2oy

B N - Y[
e oox

2 2

==

_TL
o
Nooflo o pE o AU oped

-

é
+
‘T ok

>
1
mO
L =:-’=
_|>4 Ho
st
Hu il
o -Yl
i=)
ﬁi
oA
Sl
=2 )1‘5 E?‘
to
m? iz
Mo ¢t oN = Ho off
- NS A

;O

H 2 dr oox
!

i
e 2l

wr 4o
E
nﬂ>
_&:-L
fo
rL
>
)
{m
m
1A
m?
z
=

Ag8HA] E’J, e
ol 25 o} o] 919 o) eleH1e)

A=A vthof 23t w4 a2 |4 eRtol A Ele o] A3t
A 717k oF A A A g okeh Eie Ak 271U AP vl e Al
3¢ A2 e gt dulaietA|(alfuzocin, tamsulosin 5 )& AR8-51H Z}

¢

Il

W W] g o] ol 149) ol Ehg A3 A9t
A& A = ke T (suprapubic catheterization)S 1188 4= Q). Al
AU ] s o 2 YA 24T
R AR 27 EE F 7hA) mEo] SfaA] U, 7hele) 4 2o}
A FEATS % D}E FolelAY Ei= GupaetA| = e A Ab
8849k

@ 2= mAH 2 ARLH0| Llst Jol EXtolM HESHA 2
HAHE SHAAZ! 0| Lot SatH| XIZE AIRYSHOF Sh= f

<H1 AL

@ 22 HH 2H MMG SN 22 H 2 22

ol DHED 27tE 2ol a4t 9ICtH YuHoz 72

OIN 1427 HHUHZ ABY + UCHEZ+E: 28, B

25 o

Aol Bl Kzl S¢el = 8l 22 o] nFo|
== |

21 OJAl X| B2 QIEtE

(@A 22

K= 4 W A-AIF Y] A A A&7 7|7bol| ek vl
WA= sl Aotk 8 2 Haf f0 Qo] wA =i =714
el 847t glokH URba o 2 7oA 14Ut F A & AR
th124,130]. A1 A2k A mu A9 34 9 Q& H2f 9] a o]
EowolH A sl ol A 21 o] A BE AT 4 Utk A
A o] A A = A] ghar Folgl O A7) 1k A A =5 e gt

® 71B3M MRAIH(emphysematous pyelonephritis) EH4H0| QA |

= g2 extol M o FeH STHIE ALEsHOF S=7t?

=2 o
M NES S A2 el x| 20|
o For Huss
Z20| EojM AYACHR A

sH;q A|°Ho|-l3=| 5||_+ 0|
stitet 35 224 E9

Freo] 3)

= o
ol 4 Yol BEL T AR o) At 2
OFA] E. coliz} 717 &3 A ¢l st ol th{127, 133]. FA| Ut e

et vl et o
ok 7154 4194
AQ17o] Tt vl

1

=4 /d-r’ﬂoé = oz 3k Aol A Giero] gl 823
3k44] 9 E. coli®} K. pneumoniae”} 714 E3F Y Qlwto] 17| wf
7} o] FatAl W =g aefsto] @A FtAlE A

gt}

¢

N

® 715

> Opf

A MM (emphysematous
401 SIXIOIN HO|N tis=2

> TIr
0

i

X, O
o
s
rr
o=~
(ENR:
Y
[
=)
gﬂ
rr
pad)
o
it
o
o)
_O|L
Ko
~N

o o2
i
rlr
N
ofi
ox,
o of Ll o>
> 2 U4
N
T A~

Mot O e §52 o

o
X

pyelonephritis) &AH0| oAl
AlgtsHoF sh=7t? AR |

IsHof sk RE AXMIA7E?

<:||‘-I AI‘E’-I'>
@ 7154 Aoy ey
O A0 =t ME o
A oS AN M2
Ef 2H B His=0|Lt
= =y 7|"6')

|:|:|_J—|T'__ =]

# 12 jo
10 o>

4o

7=lu_|7('| HH_‘-r_ 0"5 _Q_XI_-|

| gl
AUCHEASE: 4, BHE:

® 7tAEAMO| AE FHEJIX| ZHQSHH &
(=¥ [0

—

. ol_

o
EEpE

LN S g e R
=)




=

H
N

FEo] E4otH141, 142].

1=

S|
}

oA

o
7} 7o) we]

4

8

k]
=

=

[e

Igho|th vl ke, Rk,

o
Fo

°
pal

% (Chronic prostatitis/chronic

pelvic pain syndrome, Category III)
a. &3 ‘d(Inflammatory)

i

A A A
2]

o

s A
H

(Acute bacterial prostatitis, Category I)
(Chronic bacterial prostatitis, Category II)

Alatd A FolA= F7101H

A A =

=

& (Asymptomatic prostatitis, Category IV)

54 kA

C}H{144, 145).

]_

fiu

A (prostate specific antigen, PSA) 2]

=

b %

Al
qr
5}
H, ol= FAA A=

T+
3}A]

& FAHAR A A-A 5919 Aol AR, FE-A

e},

b. H| &5 ‘& (Non-inflammatory)
Qe

]

el

Al

SERER

]

A

)
3
o

Y, B

YA AL

=

L

&

A Folo} g7
X

2
QL

HAA

[e]

FATH134]. 2, 71~
o,

e A

<l

0|
419 B4

of =

] 6%1Fo] Af

o

T

W A

=

=

Al

L

A AL 8rg o] KLk

tc}. 487 2] 7|

4}

°

SN
s

Xe)

i

2

[

F

H317k QleH126]. & §lo]

& 217

1

L

b4 gk 3kt

2
2875 Z=of| A 60% 7}F2] EAl7t

b, k2t
Ak A}

=

=

019/ o
a4y

S LORER
$FA}+9 31 E. coli 7}

40

o A= 717} 21%, 50%7} A
2 A=At

F
£xs
[136]. o]

3

-

ol
ar

ok
0

b

NI
=

|

A X|=27t

o

=
AXK. L
T

H

3

SicH2

717

X0
=i

i =t

)

oA| X| =01l

k

o

(=1

%7
1
kS
R
__I.I.I'i'é'
-1 o
i

7
<M1 AfSh

of

<o E
KIF %0 o
jop o4 K

Bl oK o[l

goro ™

F RS
1y K o0
%AHZ
Y s
|r._|_._._A
ol K _I|_
4

%.__A.ﬂ:|_

A
ot
H|AE| 20

o
MRS
=

&
=
FAH

Al

k=)

AR, L}
T XTy

EHZA

3

.
[s}
—

o

Ao, mA| 22 8

9)[141].

i

191%] gpe A

le)
Rl

=

o] tH139, 140].

off whe 47hA] 2 s 4= 0ok

249ol
T

HH

JuH_A._ﬁO._LOIE_I
o0 @ T Xk mu
CR -
ajo N S
— -
< mi
T Tt
53
1° o) A
B ,moLt
L
oy oo D
Q._SL Ba
VE._Lt,.ru
o N o
e
mwdumﬂﬂi
! oy T
o @ ook o
T BT O
B X oo e
T BB
% T
) <
T W=
T R S
g
X0 TR M
s
X ) Zo W
B o o T
B o

7H|

L

L

Q13

3]
=

et 9]

9

5

=

aeruginosa Y Enterococci®t -2 Mt =



201 2] o Running tile

® E-JC\;I k”ﬂ-}g XI_-l 2IA -|0=|0| IlEE _?_6 I 24 ™ 6MHX~” A EH% 3*-”

H o—

i cephalosporing fluoroquinoloneMMIE LT LMoz T2{st

A 9l=717
<H1 ApEE
@ YRO| HAst gd Mud HEMH Ao Chot 2ty

M= 3M|ICH cephalosporin A A|, & 2| beta lactam/be-

ta-lactamase inhibitor EE= carbapenem & HASICHZ

HeZE 23 dieE 7+°*)

® SAH 254 AT L2 UK ZEN SUE &
:

O ~1 o
K| &5tH, 2at0)| e M E HEtthZ AT &
A E L.

=l

—

glo HJ|[LI

W ﬂuoroquinoloneA K= %J_C’Lv}"ﬂ gt WS e o,
o] a3t ghxto et -8 YA ==3A41tf cephalosporin,
At
Folatal SAfo] TAEH A+ &

FLHAES S dE

==

H & B-lactam/p-lactamase inhibitor, carbapenem 5-& #
[149]. 5= A58 FAAE
YA 2 Hghsto] 2-4 5=

Q@ B4 MM MEMH Skxto|l M cephalosporinz}t aminoglycoside
o| HEH ¥ HEQH| s X2 a7t 2717

<HI AP

® WEZ0| OMEls 55 LY, ML0| BUH FRL =
7] FEN U ARE BBtolol GAH B 2@ D
22 5 LR ST XS, ADSE: o),

® %“é—ﬂxﬂ st QO 2= beta-lactam A EHAER|Q} ami-
noglycoside 7| &2l Het FHE g 5= UCHZA

7 QS DT o).

¢

T

7 Q2

7] 4§ A A ol aminoglycoside S F7}51H= A o] gk A
A gFth =il o] S3F4] dtEol w2 53] A sk e s
zto] QI e FAfof A= Bk @ ¥o] E b o] QlT} 145, 152].
=j o] A= gentamicini} tobramycin®] 2 27+ A1 E. colio] T
3t YA o] amikacin®]] H| 3} 7] w0l HHE 2 H-S 913t aminogly-
coside| GHYA| = amikacin2 YA-3t)

B

PNEg

1o fr

<H D AbEs
@ b T Thx 7t SOIE[7 L} Bl S4S SASHE 42 Y
OEAFCHA AR 2 HETICH @ATE: RS, d0sE 8.

@71 29

TA Al AEAGY] YRS R R 2ot Bas)
o B 50 G ATE YL v AH RO EFAFA 4GS
AreH146). 5 8 2 340l AHAE T, FLfol Kol

)& tamsulosin,terazosin, alfuzosin, doxazosin, silodosin, naftopidil

5O ARG AT JATH{153].

© 24 Mg HEUG SXIAM LQuA ofLt Ee7t S71E F
o
=}

Sei arian Ug AdsE 2

® M| St gl BROINS RE ELB S
OHy HYMYORO| MY 54 £ + AT @S
F g, HntE o)

(ZH 2%

=273 Alatd ABAE At A QM- éé}ﬂl EIgUO g Iicl
o, Zhe 7t S7FEAU 5/ Q#|7F o4 = Aol SA Bt
A S arefsfiof gtek o] tli= MY NS AXA] e AT E
o] AAETHIH]. HEA 8 e @ Q& Tl G2 = H| k7]
A0 5o et stofl e A bstol] ARg-E 4> QlrhsA| vt a g
o] 277} gl BpolA9] R a2 W HEA e

RO RS =Y 4= 7] thigell &%= Byt fA] o= FoE 8%

CH155).

Shat
<H I AbEs
@ M K20 23R e MEM 50 sl e
A X8ote L HHE 50, FAY X230/ JtHH
His, 4288 28ofk s Es Zax MEM 5%
iz 52 AMABIHEAFTE: RS dasE 2E)
(ZHR2eH
A% A Aol E4Ldl i YA 02 3] S E A
A A9ollE MYA HFTAYS oJAlor ahe, A WAz
SuA L A S Al [156] Tob I 5o



2401 o] » Q22191 S AR/

o WA oS Ee =5 53 A Y Hls-& L 2RITH157]. Dis 2014;27:90-6.
o] B Hljiso] HFS0] ¢l AL A E Aok HA LSS A 6. Nicolle LE. The paradigm shift to non-treatment of as-
Yt o). ymptomatic bacteriuria. Pathogens 2016;5:pii:E38.
7. Bengtsson C, Bengtsson U, Bjérkelund C, Lincoln K, Sig-
urdsson JA. Bacteriuria in a population sample of wom-
Acknowledgement en: 24-year follow-up study. Results from the prospective

population-based study of women in Gothenburg, Swe-
den. Scand ] Urol Nephrol 1998;32:284-9.

8. Evans DA, Williams DN, Laughlin LW, Miao L, Warren
JW, Hennekens CH, Shimada J, Chapman WG, Rosner B,
Taylor JO. Bacteriuria in a population-based cohort of
women. ] Infect Dis 1978;138:768-73.

Conflicts of interest 9. Jeon MH, Park WB, Kim SR, Chun HK, Han SH, Bang JH,

This research was supported by a fund (2017-E21002-00) by Re-
search of Korea Centers for Disease Control and Prevention. This man-

uscript was translated from the original Korean version.

No conflict of interest. Park ES, Jeong SY, Eom JS, Kim YK, Kim HB, Lee KY, Choi
HJ, Kim HY, Kim KM, Sung JH, Uh Y, Chung HS, Kwon
JW, Woo JH. Korean nosocomial infections surveillance
system, intensive care unit module report: data summary
ORCID .
from July 2010 through June 2011. Korean ] Nosocomial
Cheol-In Kang flff[?S//OfC/d0fg/0000-0002—7747-4459 Infect Control 2012;17:28-39.

Dae Won Park
Baek-Nam Kim
Seong-Heon Wie

hitto:/oreia.org/0000-0002-7653-686X 10. Shin JC, Yoo JH, Park JW, Park S, Ahn SJ, Park CL. Differ-
httos:/orcid.org/0000-0001-5551-2132

, ence of organism and their antibiotics sensitivity from
https./orcid.org/0000-0002-7603-5520

urine culture in symptomatic urinary tract infection of

Jieun Kim https:/7orcid.org/0000-0002-6214-3889
spinal cord injury patients. ] Korean Acad Rehabil Med
2008;32:38-44.

References 11. Smaill FM, Vazquez JC. Antibiotics for asymptomatic
bacteriuria in pregnancy. Cochrane Database Syst Rev
2015;(8):CD000490.

1. Canadian Agency for Drugs and Technologies in Health

(CADTH). CADTH databases search filters. Available at: 12. Kazemier BM, Koningstein FN, Schneeberger C, Ott A,
Bossuyt PM, de Miranda E, Vogelvang TE, Verhoeven C]J,

Langenveld J, Woiski M, Oudijk MA, van der Ven JE, Vle-
gels MT, Kuiper PN, Feiertag N, Pajkrt E, de Groot CJ, Mol

https://www.cadth.ca/resources/finding-evidence/
strings-attached-cadths-database-search-filters#guide.
Accessed February 4, 2017.

. Nicolle LE, Bradley S, Colgan R, Rice JC, Schaeffer A,
Hooton TM; Infectious Diseases Society of America;
American Society of Nephrology; American Geriatric So-
ciety. Infectious Diseases Society of America guidelines
for the diagnosis and treatment of asymptomatic bacteri-
uria in adults. Clin Infect Dis 2005;40:643-54.

. Grabe M, Bartoletti R, Bjerklund-Johansen TE, Cai T, Cek
M, Koves B, Naber KG, Pickard RS, Tenke P, Wagenlehner
E Wullt B. Guidelines on urological infections. Available
at: https://uroweb.org/wp-content/uploads/19-Urologi-
cal-infections_LR2.pdf. Accessed 7 July 2017.

. Dull RB, Friedman SK, Risoldi ZM, Rice EC, Starlin RC,
Destache CJ. Antimicrobial treatment of asymptomatic
bacteriuria in noncatheterized adults: a systematic re-
view. Pharmacotherapy 2014;34:941-60.

. Nicolle LE. Asymptomatic bacteriuria. Curr Opin Infect

BW, Geerlings SE. Maternal and neonatal consequences
of treated and untreated asymptomatic bacteriuria in
pregnancy: a prospective cohort study with an embedded
randomised controlled trial. Lancet Infect Dis
2015;15:1324-33.

13. Angelescu K, Nussbaumer-Streit B, Sieben W, Scheibler E

Gartlehner G. Benefits and harms of screening for and
treatment of asymptomatic bacteriuria in pregnancy: a
systematic review. BMC Pregnancy Childbirth
2016;16:336.

. Cai T, Mazzoli S, Mondaini N, Meacci E Nesi G, D’Elia C,

Malossini G, Boddi V, Bartoletti R. The role of asymptomatic
bacteriuria in young women with recurrent urinary tract in-
fections: to treat or not to treat? Clin Infect Dis 2012;55:771-
7.

15. Cai T, Nesi G, Mazzoli S, Meacci F, Lanzafame P, Caciagli P,



201 2] o Running tile

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mereu L, Tateo S, Malossini G, Selli C, Bartoletti R. As-
ymptomatic bacteriuria treatment is associated with a
higher prevalence of antibiotic resistant strains in women
with urinary tract infections. Clin Infect Dis 2015;61:1655-
61.

Boscia JA, Kobasa WD, Knight RA, Abrutyn E, Levison ME,
Kaye D. Therapy vs no therapy for bacteriuria in elderly
ambulatory nonhospitalized women. JAMA
1987;257:1067-71.

Abrutyn E, Mossey J, Berlin JA, Boscia J, Levison M, Pitsakis
P, Kaye D. Does asymptomatic bacteriuria predict mortality
and does antimicrobial treatment reduce mortality in el-
derly ambulatory women? Ann Intern Med 1994;120:827-
33.

Nicolle LE, Mayhew W], Bryan L. Prospective random-
ized comparison of therapy and no therapy for asymp-
tomatic bacteriuria in institutionalized elderly women.
Am ] Med 1987;83:27-33.

Ouslander JG, Schapira M, Schnelle JE Uman G, Fingold
S, Tuico E, Nigam JG. Does eradicating bacteriuria affect
the severity of chronic urinary incontinence in nursing
home residents? Ann Intern Med 1995;122:749-54.
Harding GK, Zhanel GG, Nicolle LE, Cheang M; Manito-
ba Diabetes Urinary Tract Infection Study Group. Anti-
microbial treatment in diabetic women with asymptom-
atic bacteriuria. N Engl ] Med 2002;347:1576-83.

Dalal S, Nicolle L, Marrs CE, Zhang L, Harding G, Foxman
B. Long-term Escherichia coli asymptomatic bacteriuria
among women with diabetes mellitus. Clin Infect Dis
2009;49:491-7.

Mohler JL, Cowen DL, Flanigan RC. Suppression and
treatment of urinary tract infection in patients with an
intermittently catheterized neurogenic bladder. J Urol
1987;138:336-40.

Maynard FM, Diokno AC. Urinary infection and compli-
cations during clean intermittent catheterization follow-
ing spinal cord injury. J Urol 1984;132:943-6.

Harding GK, Nicolle LE, Ronald AR, Preiksaitis JK, For-
ward KR, Low DE, Cheang M. How long should cathe-
ter-acquired urinary tract infection in women be treated?
A randomized controlled study. Ann Intern Med.
1991;114:713-9.

Warren JW, Anthony WC, Hoopes JM, Muncie HL Jr.
Cephalexin for susceptible bacteriuria in afebrile, long-
term catheterized patients. JAMA 1982;248:454-8.

Leone M, Perrin AS, Granier I, Visintini P, Blasco V, An-
tonini E Albanése J, Martin C. A randomized trial of cath-

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

eter change and short course of antibiotics for asymp-
tomatic bacteriuria in catheterized ICU patients.
Intensive Care Med. 2007;33:726-9.

Hooton TM, Bradley SE Cardenas DD, Colgan R, Geer-
lings SE, Rice JC, Saint S, Schaeffer AJ, Tambayh PA, Tenke
P, Nicolle LE; Infectious Diseases Society of America. Di-
agnosis, prevention, and treatment of catheter-associated
urinary tract infection in adults: 2009 International Clini-
cal Practice Guidelines from the Infectious Diseases Soci-
ety of America. Clin Infect Dis 2010;50:625-63.

Grabe M, Forsgren A, Bjork T, Hellsten S. Controlled trial
of a short and a prolonged course with ciprofloxacin in
patients undergoing transurethral prostatic surgery. Eur ]
Clin Microbiol 1987;6:11-7.

Olsen JH, Friis-Moller A, Jensen SK, Korner B, Hvidt V.
Cefotaxime for prevention of infectious complications in
bacteriuric men undergoing transurethral prostatic re-
section. A controlled comparison with methenamine.
Scand ] Urol Nephrol 1983;17:299-301.

Grabe M, Forsgren A, Hellsten S. The effect of a short an-
tibiotic course in transurethral prostatic resection. Scand
J Urol Nephrol 1984;18:37-42.

Allan WR, Kumar A. Prophylactic mezlocillin for trans-
urethral prostatectomy. Br ] Urol 1985;57:46-9.

Rao PN, Dube DA, Weightman NC, Oppenheim BA, Mor-
ris J. Prediction of septicemia following endourological
manipulation for stones in the upper urinary tract. J Urol
1991;146:955-60.

Cafferkey MT, Falkiner FR, Gillespie WA, Murphy DM.
Antibiotics for the prevention of septicaemia in urology. J
Antimicrob Chemother 1982;9:471-7.

Nicolle LE. Uncomplicated urinary tract infection in
adults including uncomplicated pyelonephritis. Urol Clin
North Am 2008;35:1-12, v.

Health Insurance Review & Assessment service (HIRA).
In-depth analysis of drug consumption. Wonju: HIRA:
2015.

Mazzulli T. Resistance trends in urinary tract pathogens
and impact on management. ] Urol 2002;168:1720-2.

Lee SJ, Lee DS, Choe HS, Shim BS, Kim CS, Kim ME, Cho
YH. Antimicrobial resistance in community-acquired
urinary tract infections: results from the Korean Antimi-
crobial Resistance Monitoring System. J Infect Chemoth-
er 2011;17:440-6.

Kim B, Kim J, Wie SH, Park SH, Cho YK, Lim SK, Shin SY,
Yum JS, Lee JS, Kweon KT, Lee H, Cheong HJ, Park DW,
Ryu SY, Chung MH, Pai H. Is it acceptable to select antibi-



a2

40

|9 o Q22 ShUIR| MBI

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

otics for the treatment of community-acquired acute cys-
titis based on the antibiotics susceptibility results for uro-
pathogens from community-acquired acute pyelonephritis
in Korea? Infect Chemother 2012;44:269-74.

Lee SJ, Lee SD, Cho IR, Sim BS, Lee ]G, Kim CS, Kim ME,
Cho YH, Woo YN. Antimicrobial susceptibility of uro-
pathogens causing acute uncomplicated cystitis in female
outpatients in South Korea: a multicentre study in 2002.
IntJ Antimicrob Agents 2004;24 (Suppl 1):S61-4.

Kim ME, Ha US, Cho YH. Prevalence of antimicrobial re-
sistance among uropathogens causing acute uncompli-
cated cystitis in female outpatients in South Korea: a
multicentre study in 2006. Int ] Antimicrob Agents
2008;31 (Suppl 1):S15-8.

Kim HY, Lee SJ, Lee DS, Yoo JM, Choe HS. Microbiologi-
cal characteristics of unresolved acute uncomplicated
cystitis. Microb Drug Resist 2016;22:387-91.

Kim WB, Cho KH, Lee SW, Yang HJ, Yun JH, Lee KW, Kim
JM, Kim YH, Jeon YS, Kim ME. Recent antimicrobial sus-
ceptibilities for uropathogenic Escherichia coli in patients
with community acquired urinary tract infections: a mul-
ticenter study. Urogenit Tract Infect 2017;12:28-34.

Kim KY, Kim CS, Lim DH. The ciprofloxacin resistance
pattern of Escherichia coli isolated from female patients
with community-acquired urinary tract infection in the
Jeonnam and Gwangju region for the recent 2-years. Ko-
rean J Urol 2008;49:540-8.

The Korean Society of Infectious Diseases, The Korean
Society for Chemotherapy, Korean Association of Uro-
genital Tract Infection and Inflammation, The Korean So-
ciety of Clinical Microbiology. Clinical guideline for the
diagnosis and treatment of urinary tractilnfections: as-
ymptomatic bacteriuria, uncomplicated & complicated
urinary tract infections, bacterial prostatitis. Infect
Chemother 2011;43:1-25.

Bent S, Nallamothu BK, Simel DL, Fihn SD, Saint S. Does
this woman have an acute uncomplicated urinary tract
infection? JAMA 2002;287:2701-10.

Rowe TA, Juthani-Mehta M. Diagnosis and management
of urinary tract infection in older adults. Infect Dis Clin
North Am 2014;28:75-89.

Simerville JA, Maxted WC, Pahira JJ. Urinalysis: a com-
prehensive review. Am Fam Physician 2005;71:1153-62.
Rubin RH, Shapiro ED, Andriole VT, Davis RJ, Stamm
WE. Evaluation of new anti-infective drugs for the treat-
ment of urinary tract infection. Infectious Diseases Soci-
ety of America and the Food and Drug Administration.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Clin Infect Dis 1992;15 (Suppl 1):5216-27.

Zalmanovici Trestioreanu A, Green H, Paul M, Yaphe J,
Leibovici L. Antimicrobial agents for treating uncompli-
cated urinary tract infection in women. Cochrane Data-
base Syst Rev 2010;(10):CD007182.

Rafalsky V, Andreeva I, Rjabkova E. Quinolones for un-
complicated acute cystitis in women. Cochrane Data-
base Syst Rev 2006;(3):CD003597.

U.S. Food & Drug. Fluoroquinolone antimicrobial drugs
information. Available at: https://www.fda.gov/Drugs/
DrugSafety/InformationbyDrugClass/ucm346750.htm.
Accessed 20 March 2018.

Falagas ME, Vouloumanou EK, Togias AG, Karadima M,
Kapaskelis AM, Rafailidis PI, Athanasiou S. Fosfomycin
versus other antibiotics for the treatment of cystitis: a
meta-analysis of randomized controlled trials. ] Antimi-
crob Chemother 2010;65:1862-77.

Schito GC, Naber KG, Botto H, Palou J, Mazzei T, Gualco L,
Marchese A. The ARESC study: an international survey
on the antimicrobial resistance of pathogens involved in
uncomplicated urinary tract infections. Int J] Antimicrob
Agents 2009;34:407-13.

Zhanel GG, Walkty AJ, Karlowsky JA. Fosfomycin: a first-
line oral therapy for acute uncomplicated cystitis. Can J
Infect Dis Med Microbiol 2016;2016:2082693.

Seo MR, Kim §J, Kim Y, Kim J, Choi TY, Kang JO, Wie SH,
Ki M, Cho YK, Lim SK, Lee JS, Kwon KT, Lee H, Cheong
H]J, Park DW, Ryu SY, Chung MH, Pai H. Susceptibility of
Escherichia coli from community-acquired urinary tract
infection to fosfomycin, nitrofurantoin, and temocillin in
Korea. J Korean Med Sci 2014;29:1178-81.

Hooton TM, Roberts PL, Stapleton AE. Cefpodoxime vs ci-
profloxacin for short-course treatment of acute uncompli-
cated cystitis: a randomized trial. JAMA 2012;307:583-9.
Kavatha D, Giamarellou H, Alexiou Z, Vlachogiannis N,
Pentea S, Gozadinos T, Poulakou G, Hatzipapas A, Ko-
ratzanis G. Cefpodoxime-proxetil versus trimetho-
prim-sulfamethoxazole for short-term therapy of uncom-
plicated acute cystitis in women. Antimicrob Agents and
Chemother 2003;47:897-900.

Raz R, Rottensterich E, Leshem Y, Tabenkin H. Dou-
ble-blind study comparing 3-day regimens of cefixime and
ofloxacin in treatment of uncomplicated urinary tract in-
fections in women. Antimicrob Agents Chemother
1994;38:1176-7.

Galkin VV, Malev IV, Dovgan’ EV, Kozlov SN, Rafal'skii VV.
Efficacy and safety of cefixim and ciprofloxacin in acute



201 2] o Running tile

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

cystitis (a multicenter randomized trial). Urologiia
2011;(1):13-6.

Lee SJ, Ha US, Kim HW, Cho YH. Efficacy of cefcapene
pivoxil for empirical therapy of acute uncomplicated cys-
titis. Infect Chemother 2008;40:162-6.

Sohn DW, Ha US, Seo H]J, Lee JY, Kim SW, Cho YH. In-vi-
tro susceptibility study of oral antibiotics to Escherichia
coli, isolated from acute uncomplicated cystitis in female
outpatients. Infect Chemother 2006;38:140-5.

Roh KH, Yum JH, Yong D, Choi SH, Rhee JK, Yoo M, Lee K,
Chong Y. In vitro activities of cefatrizine-clavulanic acid
against gram-negative bacilli isolated from communi-
ty-acquired urinary track infection. Korean J Lab Med
2005;25:411-5.

Lee SY, Lee JH, Kim JH, Hur JK, Kim SM, Ma SH, Kang JH.
Susceptibility tests of oral antibiotics including cefixime
against Escherichia coli, isolated from pediatric patients
with community-acquired urinary tract infections. Kore-
an J Pediatr 2006;49:777-83.

Warren JW, Abrutyn E, Hebel JR, Johnson JR, Schaeffer
AJ, Stamm WE. Guidelines for antimicrobial treatment of
uncomplicated acute bacterial cystitis and acute pyelo-
nephritis in women. Infectious Diseases Society of Amer-
ica (IDSA). Clin Infect Dis 1999;29:745-58.

Kim JH, Sun HY, Kim TH, Shim SR, Doo SW, Yang W],
Lee EJ, Song YS. Prevalence of antibiotic susceptibility
and resistance of Escherichia coli in acute uncomplicated
cystitis in Korea: systematic review and meta-analysis.
Medicine (Baltimore) 2016;95:¢4663.

Pinart M, Kranz J, Jensen K, Proctor T, Naber K, Kunath E
Wagenlehner F Schmidt S. Optimal dosage and duration
of pivmecillinam treatment for uncomplicated lower uri-
nary tract infections: a systematic review and meta-anal-
ysis. Int J Infect Dis 2017;58:96-109.

Milo G, Katchman EA, Paul M, Christiaens T, Baerheim A,
Leibovici L. Duration of antibacterial treatment for un-
complicated urinary tract infection in women. Cochrane
Database Syst Rev 2005;(2):CD004682.

Lutters M, Vogt-Ferrier NB. Antibiotic duration for treat-
ing uncomplicated, symptomatic lower urinary tract in-
fections in elderly women. Cochrane Database Syst Rev
2008;(3):CD001535.

Sadahira T, Wada K, Araki M, Ishii A, Takamoto A, Ko-
bayashi Y, Watanabe M, Watanabe T, Nasu Y, Kumon H;
Okayama Urological Research Group (OURG). Efficacy
and safety of 3 day versus 7 day cefditoren pivoxil regi-
mens for acute uncomplicated cystitis: multicentre, ran-

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

domized, open-label trial. ] Antimicrob Chemother
2017;72:529-34.

Grigoryan L, Zoorob R, Wang H, Horsfield M, Gupta K,
Trautner BW. Less workup, longer treatment, but no clin-
ical benefit observed in women with diabetes and acute
cystitis. Diabetes Res Clin Pract 2017;129:197-202.
Katchman EA, Milo G, Paul M, Christiaens T, Baerheim A,
Leibovici L. Three-day vs longer duration of antibiotic
treatment for cystitis in women: systematic review and
meta-analysis. Am ] Med 2005;118:1196-207.

Lifshitz E, Kramer L. Outpatient urine culture: does collec-
tion technique matter? Arch Intern Med 2000;160:2537-
40.

Bradbury SM. Collection of urine specimens in general
practice: to clean or not to clean? J R Coll Gen Pract
1988;38:363-5.

Barry HC, Ebell MH, Hickner J. Evaluation of suspected
urinary tract infection in ambulatory women: a cost-utili-
ty analysis of office-based strategies. ] Fam Pract
1997;44:49-60.

Carlson KJ, Mulley AG. Management of acute dysuria. A
decision-analysis model of alternative strategies. Ann In-
tern Med 1985;102:244-9.

Foxman B. Epidemiology of urinary tract infections: inci-
dence, morbidity, and economic costs. Dis Mon
2003;49:53-70.

Kunin CM. Urinary tract infections in females. Clin Infect
Dis 1994;18:1-10; quiz 11-2.

Hooton TM. Clinical practice. Uncomplicated urinary
tract infection. N Engl ] Med 2012;366:1028-37.

Ki M, Park T, Choi B, Foxman B. The epidemiology of
acute pyelonephritis in South Korea, 1997-1999. Am ]
Epidemiol 2004;160:985-93.

Scholes D, Hooton TM, Roberts PL, Gupta K, Stapleton
AE, Stamm WE. Risk factors associated with acute pyelo-
nephritis in healthy women. Ann Intern Med
2005;142:20-7.

Czaja CA, Hooton TM. Update on acute uncomplicated
urinary tract infection in women. Postgrad Med
2006;119:39-45.

Ramakrishnan K, Scheid DC. Diagnosis and manage-
ment of acute pyelonephritis in adults. Am Fam Physi-
cian 2005;71:933-42.

Efstathiou SP, Pefanis AV, Tsioulos DI, Zacharos ID, Tsiak-
ou AG, Mitromaras AG, Mastorantonakis SE, Kanavaki
SN, Mountokalakis TD. Acute pyelonephritis in adults:
prediction of mortality and failure of treatment. Arch In-



a2

40

|9 o Q22 ShUIR| MBI

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

tern Med 2003;163:1206-12.

Farrell DJ, Morrissey I, De Rubeis D, Robbins M, Felm-
ingham D. A UK multicentre study of the antimicrobial
susceptibility of bacterial pathogens causing urinary
tract infection. J Infect 2003;46:94-100.

Wie SH, Chang UI, Kim HW, Kim YS, Kim SY, Hur J, Kim
SI, Kim YR, Kang MW. Clinical features and antimicrobi-
al resistance among clinical isolates of women with com-
munity-acquired acute pyelonephritis in 2001-2006. In-
fect Chemother 2007;39:9-16.

Hwang BY, Lee JG, Park DW, Lee Y], Kim SB, Eom J§,
Sohn JW, Cheong HJ, Kim WJ, Kim M]J, Park SC. Antimi-
crobial susceptibility of causative microorganisms in
adults with acute pyelonephritis at on Univeristy-affiliat-
ed hospital in southwestern Seoul. Infect Chemother
2003;35:277-82.

Wie SH, Choi SM, Lee DG, Kim SY, Kim SI, Yoo JH, Shin
WS, Kang MW. Antibiotic sensitivity of the causative or-
ganisms and use of antibiotics in women with communi-
ty-acquired acute pyelonephritis. Korean J Infect Dis
2002;34:353-9.

Lee HN, Yoon H. Management of antibiotic-resistant
acute pyelonephritis. Urogenit Tract Infect 2017;12:95-
102.

Kim B, Kim J, Seo MR, Wie SH, Cho YK, Lim SK, Lee JS,
Kwon KT, Lee H, Cheong H]J, Park DW, Ryu SY, Chung
MH, Ki M, Pai H. Clinical characteristics of communi-
ty-acquired acute pyelonephritis caused by ESBL-pro-
ducing pathogens in South Korea. Infection 2013;41:603-
12.

Sanchez GV, Master RN, Karlowsky JA, Bordon JM. In vi-
tro antimicrobial resistance of urinary Escherichia coli
isolates among U.S. outpatients from 2000 to 2010. Anti-
microb Agents Chemother 2012;56:2181-3.

Wie SH, Ki M, Kim J, Cho YK, Lim SK, Lee JS, Kwon KT,
Lee H, Cheong HJ, Park DW, Ryu SY, Chung MH, Pai H.
Clinical characteristics predicting early clinical failure af-
ter 72 h of antibiotic treatment in women with communi-
ty-onset acute pyelonephritis: a prospective multicentre
study. Clin Microbiol Infect 2014;20:0721-9.

Wie SH. Urinary tract infections. In: The Korean Society
for Infectious Diseases, eds. Infectious Diseases. 2nd ed.
Seoul: Koonja Publishing Inc.; 2014;225-37.

American College of Radiology. ACR Appropriateness
Criteria®. Available at: https://acsearch.acr.org/
docs/69489/Narrative/. Accessed 20 March 2018.

Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Mill-

er LG, Moran GJ, Nicolle LE, Raz R, Schaeffer AJ, Soper
DE; Infectious Diseases Society of America; European
Society for Microbiology and Infectious Diseases. Inter-
national clinical practice guidelines for the treatment of
acute uncomplicated cystitis and pyelonephritis in wom-
en: 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.

. Neumann I, Moore P. Pyelonephritis (acute) in non-preg-

nant women. BMJ Clin Evid 2014;2014:pii:0807.

. Czaja CA, Scholes D, Hooton TM, Stamm WE. Popula-

tion-based epidemiologic analysis of acute pyelonephri-
tis. Clin Infect Dis 2007;45:273-80.

. van der Starre WE, van Dissel JT, van Nieuwkoop C.

Treatment duration of febrile urinary tract infections.
Curr Infect Dis Rep 2011;13:571-8.

. Jeon JH, Kim K, Han WD, Song SH, Park KU, Rhee JE,

Song KH, Park WB, Kim ES, Park SW, Kim NJ, Oh MD,
Kim HB. Empirical use of ciprofloxacin for acute uncom-
plicated pyelonephritis caused by Escherichia coli in
communities where the prevalence of fluoroquinolone
resistance is high. Antimicrob Agents Chemother
2012;56:3043-6.

. Talan DA, Stamm WE, Hooton TM, Moran GJ, Burke T, Ira-

vani A, Reuning-Scherer J, Church DA. Comparison of cip-
rofloxacin (7 days) and trimethoprim-sulfamethoxazole
(14 days) for acute uncomplicated pyelonephritis pyelo-
nephritis in women: a randomized trial. JAMA
2000;283:1583-90.

. Stamm WE, McKevitt M, Counts GW. Acute renal infec-

tion in women: treatment with trimethoprim-sulfame-
thoxazole or ampicillin for two or six weeks. A random-
ized trial. Ann Intern Med 1987;106:341-5.

. Klausner HA, Brown P, Peterson J, Kaul S, Khashab M,

Fisher AC, Kahn JB. A trial of levofloxacin 750 mg once
daily for 5 days vs. ciprofloxacin 400 mg and/or 500 mg
twice daily for 10 days in the treatment of acute pyelone-
phritis. Curr Med Res Opin 2007;23:2637-45.

102. Talan DA, Klimberg IW, Nicolle LE, Song J, Kowalsky SE

Church DA. Once daily, extended release ciprofloxacin for
complicated urinary tract infections and acute uncompli-
cated pyelonephritis. ] Urol 2004;171:734-9.

103. Cronberg S, Banke S, Bergman B, Boman H, Eilard T, El-

bel E, Hugo-Persson M, Johansson E, Kuylenstierna N,
Lanbeck P, Lindblom A, Paulsen O, Schonbeck C, Walder
M, Wieslander P. Fewer bacterial relapses after oral treat-
ment with norfloxacin than with ceftibuten in acute py-



201 2] o Running tile

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

elonephritis initially treated with intravenous cefurox-
ime. Scand J Infect Dis 2001;33:339-43.

Wagenlehner FM, Weidner W, Naber KG. An update on
uncomplicated urinary tract infections in women. Curr
Opin Urol 2009;19:368-74.

Sandberg T, Skoog G, Hermansson AB, Kahlmeter G,
Kuylenstierna N, Lannergard A, Otto G, Settergren B, Ek-
man GS. Ciprofloxacin for 7 days vs. 14 days in women
with acute pyelonephritis: a randomised, open-label and
double-blind, placebo-controlled, non-inferiority trial.
Lancet 2012;380:484-90.

van Nieuwkoop C, van der Starre WE, Stalenhoef JE, van
Aartrijk AM, van der Reijden TJ, Vollaard AM, Delfos NM,
van ‘t Wout JW, Blom JW, Spelt IC, Leyten EM, Koster T,
Ablij HC, van der Beek MT, Knol MJ, van Dissel JTTreatment
duration of febrile urinary tract infection: a pragmatic ran-
domized, double-blind, placebo-controlled non-inferiority
trial in men and women. BMC Med 2017;15:70.

Chang UI, Kim HW, Wie SH. Use of cefuroxime for wom-
en with community-onset acute pyelonephritis caused
by cefuroxime-susceptible or -resistant Escherichia coli.
Korean J Intern Med 2016;31:145-55.

Chang UI, Kim HW, Wie SH. Comparison of second- and
third-generation cephalosporin as initial therapy for
women with community-onset uncomplicated acute py-
elonephritis. Yonsei Med ] 2015;56:1266-73.

Bader MS, Loeb M, Brooks AA. An update on the man-
agement of urinary tract infections in the era of antimi-
crobial resistance. Postgrad Med 2017;129:242-58.

Ipekci T, Seyman D, Berk H, Celik O. Clinical and bacteri-
ological efficacy of amikacin in the treatment of lower
urinary tract infection caused by extended-spectrum be-
ta-lactamase-producing Escherichia coli or Klebsiella
pneumoniae. ] Infect Chemother 2014;20:762-7.
Pietrucha-Dilanchian P, Hooton TM. Diagnosis, treat-
ment, and prevention of urinary tract infection. Microbi-
ol Spectr 2016;4:UTI-0021-2015.

Veve MP, Wagner JL, Kenney RM, Grunwald JL, Davis SL.
Comparison of fosfomycin to ertapenem for outpatient or
step-down therapy of extended-spectrum beta-lactamase
urinary tract infections. Int ] Antimicrob Agents
2016;48:56-60.

Tamma PD, Girdwood SC, Gopaul R, Tekle T, Roberts AA,
Harris AD, Cosgrove SE, Carroll KC. The use of cefepime
for treating AmpC B-lactamase-producing Enterobacteri-
aceae. Clin Infect Dis 2013;57:781-8.

Wagenlehner FM, Sobel JD, Newell P, Armstrong J, Huang

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

X, Stone GG, Yates K, Gasink LB. Ceftazidime-avibactam
versus doripenem for the treatment of complicated uri-
nary tract infections, including acute pyelonephritis: RE-
CAPTURE, a phase 3 randomized trial program. Clin In-
fect Dis 2016;63:754-62.

Wagenlehner FM, Umeh O, Steenbergen J, Yuan G,
Darouiche RO. Ceftolozane-tazobactam compared with
levofloxacin in the treatment of complicated uri-
nary-tract infections, including pyelonephritis: a ran-
domised, double-blind, phase 3 trial (ASPECT-cUTI).
Lancet 2015;385:1949-56.

Rodriguez-Bano J1, Navarro MD, Retamar P, Pic6n E,
Pascual A; Extended-Spectrum Beta-Lactamases-Red
Espaiiola de Investigacion en Patologia Infecciosa/Gru-
po de Estudio de Infeccién Hospitalaria Group. B-Lact-
am/ B-lactam inhibitor combinations for the treatment
of bacteremia due to extended-spectrum beta-lact-
amase-producing Escherichia coli: a post hoc analysis of
prospective cohorts. Clin Infect Dis 2012;54:167-74.

Kang CI, Park SY, Chung DR, Peck KR, Song JH. Pipera-
cillin-tazobactam as an initial empirical therapy of bacte-
remia caused by extended-spectrum fB-lactamase-pro-
ducing Escherichia coli and Klebsiella pneumoniae. ]
Infect 2012;64:533-4.

Cho SY, Choi SM, Park SH, Lee DG, Choi JH, Yoo JH.
Amikacin therapy for urinary tract infections caused by
extended-spectrum B-lactamase-producing Escherichia
coli. Korean ] Intern Med 2016;31:156-61.

Klahr S. Obstructive nephropathy. Intern Med 2000;39:355-
61.

Reyner K, Heffner AC, Karvetski CH. Urinary obstruction
is an important complicating factor in patients with sep-
tic shock due to urinary infection. Am J of Emerg Med
2016;34:694-6.

Heyns CF Urinary tract infection associated with condi-
tions causing urinary tract obstruction and stasis, exclud-
ing urolithiasis and neuropathic bladder. World J Urol
2012;30:77-83.

Kim SC, Wang CS. A clinical observation on 131 cases of
hydronephrosis. Korean ] of Urology 1978;19:89-97.
Romero Cullerés G, Sugranes JC, Planells Romeo I,
Giménez Pérez M. Characteristics of urinary tract infec-
tions in different patient subpopulations and depending
on the bladder emptying system. Actas Urol Esp
2010;34:251-7.

Marien T, Miller NL. Treatment of the Infected Stone.
Urol Clin North Am 2015;42:459-72.



a2

40

|9 o Q22 ShUIR| MBI

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Brown PD. Management of urinary tract infections associ-
ated with nephrolithiasis. Curr Infect Dis Rep 2010;12:450-
4.

Roy C, Pfleger DD, Tuchmann CM, Lang HH, Saussine
CC, Jacqmin D. Emphysematous pyelitis: findings in five
patients. Radiology 2001;218:647-50.

Olvera-Posada D, Armengod-Fischer G, Vazquez-Lavista
LG, Maldonado-Avila M, Rosas-Nava E, Manzanilla-Garcia
H, Castillejos-Molina RA, Méndez-Probst CE, Sotomayor
M, Feria-Bernal G, Rodriguez-Covarrubias E Emphysema-
tous pyelonephritis: multicenter clinical and therapeutic
experience in Mexico. Urology 2014;83:1280-4.

Somani BK, Nabi G, Thorpe P, Hussey J, Cook ], N'Dow J;
ABACUS Research Group. Is percutaneous drainage the
new gold standard in the management of emphysema-
tous pyelonephritis? Evidence from a systematic review.
] Urol 2008;179:1844-9.

Hamasuna R, Takahashi S, Nagae H, Kubo T, Yamamoto S,
Arakawa S, Matsumoto T. Obstructive pyelonephritis as a
result of urolithiasis in Japan: diagnosis, treatment and
prognosis. Int J Urol 2015;22:294-300.

Wagenlehner FM, Lichtenstern C, Rolfes C, Mayer K,
Uhle F Weidner W, Weigand MA. Diagnosis and man-
agement for urosepsis. Int J Urol 2013;20:963-70.

Cha MK, Kang CI, Kim SH, Cho SY, Ha YE, Wi YM, Chung
DR3, Peck KR4, Song JH3; Korean Network for Study on
Infectious Diseases (KONSID). In vitro activities of 21
antimicrobial agents alone and in combination with ami-
noglycosides or fluoroquinolones against extend-
ed-spectrum-fB-lactamase-producing Escherichia coli
isolates causing bacteremia. Antimicrob Agents Chemo-
ther 2015;59:5834-7.

Ramsey S, Robertson A, Ablett MJ, Meddings RN, Hollins
GW, Little B. Evidence-based drainage of infected hydro-
nephrosis secondary to ureteric calculi. ] Endourol
2010;24:185-9.

Aboumarzouk OM, Hughes O, Narahari K, Coulthard R,
Kynaston H, Chlosta P, Somani B. Emphysematous pyelo-
nephritis: Time for a management plan with an evi-
dence-based approach. Arab J Urol 2014;12:106-15.

Huang JJ, Tseng CC. Emphysematous pyelonephritis:
clinicoradiological classification, management, progno-
sis, and pathogenesis. Arch Intern Med 2000;160:797-
805.

Kolla PK, Madhav D, Reddy S, Pentyala S, Kumar P,
Pathapati RM. Clinical profile and outcome of conserva-
tively managed emphysematous pyelonephritis. ISRN

Urol 2012;2012:931982.

. Bjurlin MA, Hurley SD, Kim DY, Cohn MR, Jordan MD,

Kim R, Divakaruni N, Hollowell CM. Clinical outcomes
of nonoperative management in emphysematous uri-
nary tract infections. Urology 2012;79:1281-5.

. Nickel JC, Alexander RB, Anderson R, Berger R, Comiter

CV, Datta NS, Fowler JE, Krieger JN, Landis JR, Litwin MS,
McNaughton-Collins M, O’Leary MP, Pontari MA,
Schaeffer AJ, Shoskes DA, White P, Kusek ], Nyberg L;
Chronic Prostatitis Collaborative Research Network
Study Groups. Category III chronic prostatitis/chronic
pelvic pain syndrome: insights from the National Insti-
tutes of Health Chronic Prostatitis Collaborative Re-
search Network studies. Curr Urol Rep 2008;9:320-7.

. Weidner W, Schiefer HG, Krauss H, Jantos C, Friedrich

HJ, Altmannsberger M. Chronic prostatitis: a thorough
search for etiologically involved microorganisms in 1,461
patients. Infection 1991;19 (Suppl 3):S119-25.

. Nickel JC, Downey J, Young I, Boag S. Asymptomatic in-

flammation and/or infection in benign prostatic hyper-
plasia. BJU Int 1999;84:976-81.

. Nelson WG, De Marzo AM, DeWeese TL, Isaacs WB. The

role of inflammation in the pathogenesis of prostate can-
cer. J Urol 2004;172:S6-11; discussion S11-2.

. Krieger JN, Nyberg L Jr, Nickel JC. NIH consensus defini-

tion and classification of prostatitis. JAMA 1999;282:236-
7.

. Leigh DA. Prostatitis--an increasing clinical problem for

diagnosis and management. J] Antimicrob Chemother
1993;32 (Suppl A):1-9.

. Ludwig M. Diagnosis and therapy of acute prostatitis, ep-

ididymitis and orchitis. Andrologia 2008;40:76-80.

. Kravchick S, Cytron S, Agulansky L, Ben-Dor D. Acute

prostatitis in middle-aged men: a prospective study. BJU
Int 2004;93:93-6.

. Ha US, Kim ME, Kim CS, Shim BS, Han CH, Lee SD, Cho

YH. Acute bacterial prostatitis in Korea: clinical outcome,
including symptoms, management, microbiology and
course of disease. Int ] Antimicrob Agents 2008;31 (Suppl
1):596-101.

. Brede CM, Shoskes DA. The etiology and management of

acute prostatitis. Nat Rev Urol 2011;8:207-12.

. Sharp VJ, Takacs EB, Powell CR. Prostatitis: diagnosis and

treatment. Am Fam Physician 2010;82:397-406.

. Groen J, Pannek J, Castro Diaz D, Del Popolo G, Gross T,

Hamid R, Karsenty G, Kessler TM, Schneider M, ‘t Hoen L,
Blok B. Summary of European Association of Urology



201 2] o Running tile

149.

150.

151.

152.

(EAU) guidelines on Neuro-Urology. Eur Urol 2016;69:324-
33.

Lipsky BA, Byren I, Hoey CT. Treatment of bacterial pros-
tatitis. Clin Infect Dis 2010;50:1641-52.

Etienne M, Chavanet P, Sibert L, Michel F, Levesque H,
Lorcerie B, Doucet J, Pfitzenmeyer P, Caron E. Acute bac-
terial prostatitis: heterogeneity in diagnostic criteria and
management. Retrospective multicentric analysis of 371
patients diagnosed with acute prostatitis. BMC Infect Dis
2008;8:12.

Charalabopoulos K, Karachalios G, Baltogiannis D,
Charalabopoulos A, Giannakopoulos X, Sofikitis N. Pen-
etration of antimicrobial agents into the prostate. Che-
motherapy 2003;49:269-79.

Millan-Rodriguez E Palou ], Bujons-Tur A, Musquera-Fe-
lip M, Sevilla-Cecilia C, Serrallach-Orejas M, Baez-Angles
C, Villavicencio-Mavrich H. Acute bacterial prostatitis:

153.

154.

155.

156.
157.

two different sub-categories according to a previous ma-
nipulation of the lower urinary tract. World J Urol
2006;24:45-50.

Nickel JC. The use of alphal-adrenoceptor antagonists in
lower urinary tract symptoms: beyond benign prostatic
hyperplasia. Urology 2003;62 (3 Suppl 1):34-41.
Wagenlehner FM, Pilatz A, Bschleipfer T, Diemer T, Linn T,
Meinhardt A, Schagdarsurengin U, Dansranjavin T,
Schuppe HC, Weidner W. Bacterial prostatitis. World J
Urol 2013;31:711-6.

Yoon BI, Kim S, Han DS, Ha US, Lee SJ, Kim HW, Han CH,
Cho YH. Acute bacterial prostatitis: how to prevent and
manage chronic infection? J Infect Chemother 2012;18:444-
50.

Meares EM Jr. Prostatic abscess. ] Urol 1986;136:1281-2.
Meares EM Jr. Acute and chronic prostatitis: diagnosis
and treatment. Infect Dis Clin North Am 1987;1:855-73.



