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Is it Acceptable to Select Antibiotics for the Treatment
of Community-acquired Acute Cystitis Based on the
Antibiotics Susceptibility Results for Uropathogens from
Community-acquired Acute Pyelonephritis in Korea?

Background: Uncomplicated acute cystitis (CA-UAC) is one of the most common
infections treated with antibiotics in the community. However, few data on etiology
of CA-UAC and its susceptibility to antibiotics are available, primarily because, in
Korea, insurance does not allow reimbursement for microbiological evaluation of
CA-UAC. However, microbiologic data on community-acquired uncomplicated
acute pyelonephritis (CA-UAPN) are available. The objective of the study was to
evaluate the question of whether microbiologic data on CA-UAPN can be used
for treatment of CA-UAG; therefore, etiology and antimicrobial susceptibility were
compared between pathogens of CA-UAC and those of CA-UAPN.

Materials and Methods: During 2008, 538 CA-UACs and 1,265 CA-UAPNs were
recruited retrospectively from 14 hospitals (UTI research group). Microbiologic
data on etiology and susceptibility to antibiotics were collected retrospectively.
Results: Urine culture was positive in 131 CA-UACs (131/469, 27.9%) and 719
CA-UAPNSs (719/1249, 57.6%). Escherichia coli was the most common pathogen
in both groups [83.2% (109/131) in CA-UAC vs. 91.9% (661/719) in CA-UAPN].
Susceptibility to common UTI regimens, such as ciprofloxacin, extended-spectrum
cephalosporins, and trimethoprim/sulfamethoxazole did not differ between urinary
pathogens of CA-UACs and CA-UAPNs, however, a significant difference was
observed in rates of resistance to ampicillin/sulbactam (16.5% vs. 42.9%, P<0.001,
respectively).

Conclusions: Rates of resistance of £. coli from CA-UAC and CA-UAPN to most
antibiotics did not differ. For proper treatment, further microbiological evaluation
for CA-UAC is mandatory.
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A HALE] FA W o 2 AT Sab= & 67890911 o] 50

we] B4t 4 PR AE BEEAAY 5288 Al 5763
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2

1,249%8(98.7%) oIl v FHAPol|A] Ho] 544 4= 242} 131
H(27.9%), 7198(57.8%) oAtk 544 4L H¢-
FAd A} F 83.2% (1098)9A E. coli7} M= AL (EA) 1 9]

ol| Klebsiella species, Proteus species & | Algto] I&= 1}

Table 1. Identified Pathogens of CA-UAC and CA-UAPN

Organisms CA-UAC No. (%) CA-UAPN No. (%)
Escherichia coli 109 ( 83.2) 661 ( 91.9)
Klebsiella species 6( 4.6 15( 21
Proteus species 2( 1.5) 1( 01)
Pseudomonas species 3( 23 3( 04)
Enterobacter species 2( 19 2( 03
Enterococcus species 1( 0.8 11( 15
Others 8( 6.1) 26( 3.6)
Total 131 (100.0) 719 (100.0)

CA-UAC, Community-acquired uncomplicated acute cystitis; CA-UAPN, Community-acquired
uncomplicated acute pyelonephritis; No, Numbers.

Reproduced with permission from Shin J, Kim J, Wie SH, Cho YK, Lim SK, Shin SY, Yeom
JS, Lee JS, Kweon KT, Lee H, Cheong HJ, Park SH, Park DW, Ryu SY, Chung MH, Yoo S,
Pai H. Fluoroguinolone resistance in uncomplicated acute pyelonephritis: epidemiology and
clinical impact. Microb Drug Resist. 2012 Apr;18(2):169-75.

Table 2. Antibiotic Susceptibility of £ coli from CA-UAC and CA-UAPN

T A19-4199] A9l = 91.9% (6618)l A E. coli7t AEFH AL
() 574 33 v = -2 ] Alleto] = Aok
(Table 1). ‘289 &2 EA}rellA 1.8% (278/109%), izl A
1.5% (10%/651%8) 2 F-2] 8k 2ko] 7} 1212 (P=1.000), B A&
Aol A 50.68+18.94, ol Al 52.95418.19% TAH 0. =
2J3k xfo| & HolA] FUTHP=0.244).

79 WAl AZE E. coli (A1) 2] 3tA| 1442 cipro-
floxacin (CIP) 79.6% (86/108), trimethoprim/sulfamethoxazole
(SXT) 67% (73/109), Z1#] 3 amikacin (AMK) 99.1% (108/109) %3t}
ESBL 5438 937% (74/79)3.2™ ceftriaxone (CRO)¥} ceftazidime
(CAZ) A5=A3e 22} 95.3% (102/107), 95.1% (77/81)ATE H43 A1
21 AEE E. coli (F2)e] FtA] 7H42 CIP 84.1%
(555/660), SXT 67.2% (436/649), AMK 99.4% (657/660) AT}, ESBL
S 92.4% (367/397)R3L CRO 2 CAZ| 242} 95 4% (562/589),
9} 94.2% (499/530)7} 2H/d ol Atk ZRbA 0 2 gl a} o
Ae] Al A 2 AFel7t fIAAL o] Al el
AONA T BAK 22 fof gk Apol = ik T2y ampicillin/
sulbactam (SAM)-2 #A}rol| 4] &4 Zh<p/do] 83.5% (91/109)
Q1 9HA g ZTtell A= 57.1% (303/531) 2] BAfbtol| Al 9] ghtAl 7+
F=Ado] ou] QA F=RATHP<0.001). ol A T A Heg9do] 9
A" 735 dA} of A = Pa1dk= CIPY] 739 $kxfto] tztoll H]s]
A 7R3 0] YEOLH(79.6% VS 84.1%) EA14 21442 g1t
(P=0.264) (Table 2).

AEE E. coliol tisiA A SA WA o7& 3] 9fa)
SXT, CIP, extended-spectrum cephalosporin [ESC, extended-
spectrum #-lactamase (ESBL) test]ol] th3}e] HA] A vl &
Aeplth(Fig. 1). A7 Aol ek 4 AAE 25 A8

CA-UAC (n=115)

CA-UAPN (n=661)

Antibiotics

P-value

S R susceptibility (%) S} R susceptibility (%)
AMK 108 1 991 657 3 99.4 0.458
GEN 87 22 79.8 491 169 74.3 0.235
TZP 82 1 98.8 585 17 97.2 0.712
ESBL 74 5 93.7 367° 30 924 0.817
FEP 101 5 95.3 618 36 94.5 0.823
CEF 87 20 81.3 518 98 84.1 0.479
CIP 86 22 79.6 556 105 84.1 0.264
CRO 102 5 95.3 562 27 95.4 1.000
CAZ 77 4 951 499 31 94.2 1.000
ATM 100 3 971 551 34 94.2 0.253
TOB 87 18 82.9 484 149 76.5 0.167
AMP 50 57 46.7 244 416 37 0.068
SAM 91 18 83.5 303 228 571 <0.001
SXT 73 36 67 436 213 67.2 1.000

CA-UAC, Community-acquired uncomplicated acute cystitis; CA-UAPN, Community-acquired uncomplicated acute pyelonephritis; AMK, Amikacin; GEN, Gentamicin; TZP, Piperacillin/
tazobactam; ESBL, Exteded-spectrum beta lactamase; FEP, Cepefime; CEF, Cephalothin; CIP, Ciprofloxacin; CRO, Ceftriaxone; CAZ, Ceftazidime; ATM, Aztreonam; TOB, Tobramycin; AMP,

Ampicillin, SAM, Ampicillin/sulbactam; SXT, Trimethoprim/sulfamethoxazole.
“ ESBL negative, "; ESBL positive

Reproduced with permission from Shin J, Kim J, Wie SH, Cho YK, Lim SK, Shin SY, Yeom JS, Lee JS, Kweon KT, Lee H, Cheong HJ, Park SH, Park DW, Ryu SY, Chung MH, Yoo S, Pai H.
Fluoroguinolone resistance in uncomplicated acute pyelonephritis: epidemiology and clinical impact. Microb Drug Resist. 2012 Apr;18(2):169-75.
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CIP 174%
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Figure 1. Co-resistance of £ colifrom CA-UAC and CA-APN to several antibiotics
(The size of the circle reflects the rate of resistance).

CA-UAC, Community-acquired uncomplicated acute cystitis; CA-UAPN,
Community-acquired uncomplicated acute pyelonephritis SXT, Trimethoprim/
sulfamethoxazole; CIP, Ciprofloxacin; ESBL, Extended-specturm beta-lactamase;
R, Resistance

A= SAfrtoll A & 789(71.6%, 78/109), thEaollA & 396
(59.9%, 396/661)°14tt. ©1F & 79 A5 F SXT, CIP, ESCef| U]
A& 12 #xpe) vlg-2 77 30.8% (24/78) vs. 32.6% (129/396)
(P=0.793), 24.4% (19/78) vs. 17.4% (69/396) (P=0.154), 6.4% (5/78)
vs. 7.6% (30/396) (P=0.818)°]31t}. % &) Bx}& F SXTF CIPe]|
ZA]ol WAL B9l $A}o] H]8-2 12.8% (10/78) vs. 10.6% (42/396)
(P=0.692), SXT WAJoH A ESBL %4491 $ka}2] B]&-2 5.1% (4/78)
vs. 5.8% (23/396) (P=1.000), 123 CIP W43} ESBL %F4d¢1 3kx}<]
B8 2.6% (2/78) vs. 4.3% (17/396) (P=0.752) ATk Al71A] &4
B0 S vrebd $1x] 1]8-2 1.3% (1/78) vs. 3.8% (15/396)
(P=0.490)°1}t.

3HA Aol A] SXT, CIP, @ ESCol| o] o= 3 1= 1 Alo]
o] g}okA] WSS vlwskth SXTel thst A3 S-S CIpdl wiido]

= 75-25.0% (22/86)R1 WHH W/do] Q= 73-9-0ll= 59.1% (13/22)
2 UERE2™(P=0.005), ESBL 24 74-$- 28.4% (21/74) 3L S
A 9= 80% (4/5) 2 YERLTHP=0.033). T3 CIP T3t 1A E
& SXTel] WAdo] QIE 749 12.3% (9/73)2] kA WiAdo] gl= 749
37.1% (13/35)2. & YJEPo™(P=0.005), ESBL S4Y 7% 23.3%
(17/73)R3L FAAY A= 40% (2/5) = e TtHP=0.590). 3+H
ESBL %/d-2 SXTell o] §li= -9 1.9% (1/54)%1 vhd vjxdo] 9l
= 7390l 16% (4/25) 2 YERE O™ (P=0.033), CIPel| W/do] §l=

Z$-5.1% (3/59)R 3L WAdo] = 75+ 10.5% (2/19) = YERITHP
=0.590).

7138-& RS o)) Ao A AEE T (n=30D) E U 2 $4]
O 2 A AR S} vl gs o & Alo) 7 AT 2], A GRS T
FA AN AE L E coli®] A 2437} vl sk 52 wol
= 34 w9 o] ampicillin®} aminoglycosidedl] ZHEAdo] Aty
Ao 7 =11 ciprofloxacindl] thelrlE 7hAdo] wigkA|wh duka o
2 H=3E o E AEE om )RR BATA 0 R {23 Ao
7} el 94 W3 E coli®] ampicillin/sulbactam (SAM)ef] T
S Al TS 83.5% R TEE o] s 54 Ao B
= 57.1%0] 18} EH=H](P<0.001) ©)= 20061 d9]] Kim -0 =]

A FARGE 52 4% RS =2 x]oltH12], o= TE et WgHol A
ol =LA A oA AL-g-o] E7] WliEo R BAEA|T o] & F
Wl laix= 3713ke] o] F gstt

FA W3l AESE E colPlA] SXT, CIP 2 ESCE] WjAdo]
A2 AR AAS BYh 24 20061 Karlowsky 50 A1383F 4
TFoll % FA WEEe E coliolA ciprofloxacin 1< B wj
trimethoprim/sulfamethoxazoledl Ao WAS el = 497}
65.4%2}aL ¥r3l vz} 9IoH10]. ESBL¥} ciprofloxacinAlololl = S|
2 ool A= (P=0.590) olo] tieixE ko 2 o W2 &
o 2 kiAo Ha gk Zlolth

Tl A9 T 57 A4
T E. coli®] @+tA 7hr3Le S 27
of A= vl WA ES BYTh 1
sulbactamol| 4] EAH S 2 {-2]gk 2tol& B3] Wizl FtA] 5
AU E GA] SEsHA dAg A & = §lith 54 419219
U O I =E. coli= 373 ¥-332] E. coli® T} phylogenetic group B2,
O 39 9 =4 A= (papA/C/EF/G, iha, fyuA, iutA %)) =&t
AE-S Wol= W ] o Fgho] a0 2 At} 2}o] 2 o]

T4 BEelA HEH
kA2l CIP, SXT € ESC
H ampicillin®} ampicillin/

o

AN

S A0 2 A FEARE A2 7 ko] A1t Atolel] o]2] 7 Alltst

A Zpolg Bol7] whitel] A A s dA|eHA] & 7Hs A
< A = Qick o] ATl A] 7 H3ke] A1tol ik Al 7
T3 A= F8 FtAl A= A9 HISEkS o SAMe| A= Zfo)
£ 2o} wgA B AR Al$-Ald Al A Aol A
sto] g9 Al E A ¢ gloka desh AjA o = d
778 g ao] SR AT Wil B ST A7t 2 e
Ao = 7T

o] ATt A FEZTHF L ciprofloxacin (CIP)ol] tgh &
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ZF<=Aoltt Ciprofloxacine fluoroquinolone A1 %52 th#4 &+
|

<]
2 @A) T g4 o] 9aE A9 w1 L 23 RIEA
=)

2 W oH o]=2002'd A 84.8%0] HI3 stelTHI2]. ]
= 8279 R A HEH E. colioll A fluoroquinolone
o thgk /g &-0] Hxk 5718kl vk the of ] AAt59] A3t
= U3}, 10]. Fluoroquinolone 5 744 &A1 9] A&
Q13H2] AL WA E©] 20% oW o) Aarghoh= 7e e E )
B Ao A ZAKEHE. coli®)] fluoroquinolone®] t3 YA &L o
o] ZAl Bkl ek Wil @Aje] Bgo] 8% g W
Ao A= A aujg HAPE o A= ofof gh) =%k
fluoroquinolone WA E. coli 752 90% o]/dol| 4] ampicilline]u}
SXT & tH& Aol = v/do]7] W&ol o uj A P mlg o] F-of
A A ek 221 A o] oM E & ofEes A& Zlolth
(10]. o2&k o2 EA| ] LA} W& Felrf= d&ol vl
G2 A AR XY AFY] AE BEA A5 2 A=
A oS3 22 Ak o] Qi A, 3MI) Al EZ A E-L 2010
W IDSA 7ho| =1 A T 54 g 9] 14} FAI= AABIAL Q)
+ fluoroquinolone, nitrofurantoin, fosfomycin, pivmecillinam
of Hlg] 1 &3t "olxth2l. &4, 3Md AEE A2 FAE
= F4 W A 50l BHRAH AHESEAE A 5 A9
ESBL /4 w58} @A) A AIAIAQ] o7} H] AL 9= NDM-1 75
2 u158 7l A T} ol $1lo] QIeke ZeleHi6, 171
1745 T 548 82 A 3A AlZ2 A AlE9 oF
AL FEHA A&k Ag Fofok 3t o] & 913 tike 24
A4 IDSA 7}e]=g}elof A fluoroquinolone ©]]ol] L=} kA= A
3} Bujol| A AE-FH 11 Q)= 2FA|E2] fosfomycin, nitrofurantoin,
pivmecilinam®] AH-8-& e3ljof gk SHA|RF o] A S-S I
Fo| v-¢- F-Z 5lw oA 7HA] Fwe 2] 2 9t F-21+9] v
T7F = Aot} Fosfomycing 37 2154 9 7h5/do] 7] §]
OHAX BRI GEIE Ao 2 iR & FoA LEEE A
7 QAL Tt A3 D S ol BN ZhEol glol 8 =
Aell thgk o] FH Q1 FAIA| R AAX] kAot oo thaliA] Lee &
1 2 27FYo) A fosfomycin®] YA
AL 88.9%= K189 oM Kim 5-9] 2008'd H.1o] wh=r |
i3] T Q@ 27 AEE E coli®] fosfomycinel] ot W
7d&o] 28.2%= B|uA A UERsTHIG, 18] B vhE 3 oFAIQl
nitrofurantoine @Az Ul ABAF W {55 A g eFAle] A vk
20059 Ryu 52 & v 8 2 714 Bxtol| A AEE E. coliol A 7+
F430] 93 3% 2 T2 AC 7 B I TH19], Pivmecillinam-& 718
amidinopenicillin A|A| & &7} waw 13 S50 £3) 3t
o] & oA = Fjol| A= 1982\ Lee F-o] R o] fd sl o
A ¥ 208 F 199191 95 %ol A X & &7 AJATH20].
k% ol A fluoroquinolone WA E. coli 757} 5718 73-%-0l)
o] AsHA] & 14 Aol A TR A ARG
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