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Trends in the Emergence of Ciprofloxacin-resistant
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Diseases in Patients with Urinary Tract Infection
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Purpose: The increased use of antibiotics may be the main factor responsi-
ble for the development and spread of bacterial resistance. This study
demonstrated the relation between quinolone use and the rate of isolating
ciprofloxacin-resistant (CIPRO-R) Escherichia coli (E.coli) in patients with
urinary tract infection (UTI).

Materials and Methods: From 2001 to 2006, we determined antimicrobial
use for 2,803 in terms of the defined daily dose (DDD) and the anti-
microbial use density (AUD), and we surveyed the isolation rates of
CIPRO-R E.coli in UTIs in both inpatients and outpatients. We also
analyzed the correlation between the number of prescriptions and the
resistance rates.

Results: Of the 637 (22.7%) CIPRO-R E.coli isolates, 297 (46.6%) were from
inpatients and 340 (53.4%) were from outpatients. There was a statistically
significant correlation between the rate of isolating CIPRO-R E.coli and
the amount of quinolone use for the inpatients (r=0.815, p <0.05) as well
as the outpatients (r=0.804, p<0.05). A logistic regression analysis identi-
fied previous quinolone use as the independent risk factor (odd ratio: 2.604
[95% confidence interval (CI): 1.639-4.137]) for CIPRO-R E.coli in inpatients.
Also, these CIPRO-R E.coli showed low sensitivity to ampicillin and tri-
methoprim/sufamethoxazole (TMP/SMX) in the inpatients (10.4%, 27.3%)
and outpatients (5.1%, 27.1%), respectively.

Conclusions: Our study shows a significant correlation between ciprofloxa-
cin resistance and quinolone use, and previous quinolone use seems to
be the risk factor for CIPRO-R E.coli bacteriuria. It is necessary to keep
antimictrobial therapy under constant surveillance for the prevention of
CIPRO-R E.coli. (Korean J Urol 2008;49:66-71)

Key Words: Antimicrobial resistance, Quinolones, Escherichia coli

M [l kIl i=it= 1PN
Kl49H X 1= 2008

oIS - it - Fug
HIAIS - SIS - OIS

&==2At: 20074 83 20
THEHIRL : 20074 112 27€

orsa

SHHO|ZRHES SR
Hl=2 |0}

WAIMAE:

NEN =57 HE3S 388-1

® 132-703

TEL: 02-901-3159

FAX: 02-901-3464

E-mail: uroahn@
dreamwiz.com

M =

1040400} o] % YA A AAK 0.2 AFHDA, 4
AL AN W AL Al FFA e w F7hEo] ek ol
& GAA A5 F7He A W TR 218 A%
oml WA FF] F7HE AL A8, 49 3 A 82
o 7k, B AES) F7HE A A4 S ERAE

66

s ek 56 az2ghede] £ 9AFQ Escherchia
coli (E.coli)® 735 o] A7FA 9] 1214 Q1 X 2 AQ] ampicillin
3} trimethoprim/sulfamethoxazole (TMP/SMX)2] WAl #9] =
7}oll whel w]S-9] Infectious Disease Society of America
(IDSA) A& quinolones L2732 A9 14 X A=
Adlel 25 slgr}? 2ol Tl AE quinolone AH-§-0]
% 7F3kell w2} quinoloneol] i3k WA o] &3-S F7H5A
off o, gAAo 3t WA 752 Felvt Hedt 44



&OIS Q| : Ciprofloxacin LA E.coli

o|th gl ol A= ol 7hA] ARAQ FAA| A-ghe]ol
W W2 A7 Aot obAEA FlfellAl o] At
WA o> ARl olof] AR FAA AL-FE (anti-
microbial use density; AUD)E- o]-&3s}o] 22} W flof|A] 61d 7t
A-E el B gkl A] A3 8l A quinolone 348
A Agokae BAsta gAA AL} ciprofloxacin W
A (CIPRO-R) E.coli®] A5} S A S vzl on,
A3 o] 5 EtiE A AEdele 71 RH ARE o]
L B A5 Aol
M2 Y g

200191 195E] 20061 129744 EAE Wste] A2
gk Qul A Al A E.coli7t 5785 2,803 9] $HA-E
o 328 AW 9l A, Ecolioll tigt A 4 A
Foll disto] UA & SAE FiE3te] o775 =

¢4 24 Bl 2Asgleh

Aelola] 2ol A YAl A% Z)2 92 D9
£2]3 QEFE 2% boric sponge® H< th3 Fol A=
Wgel F7aMe AR, Ao Ak o8
5 @ ETS WA}l £UG oz By Ehalel &
ofe] 74 mmzAo] 7hsd wole] FSoli S
2, 7el3 w o] $AH5 Aol NBRAAS
3l AFAsR o ofote] A= At T WHoeE
Exsdeh

AR 2e Eukelo] TRl Alg AW ¥ WulRe

S H3H 2] & MacConkey 3Hd iAol 2}
7F 0.001m1 HZsto] 37°Cell A 18-24417F E<} vl ostod
A 1mlY AlFTE Aot Al 542 bioMerieux At
o] ATB kitg A&kl AR, A A A e
Kirby-Baure®] & 2 7 A}stdcl. Hel FAS Aol 4&¥
lmlDL 1070 o] 4+e] Azto] YA H 79 fog L

Folola, By X 4AAE Sl AAFHE A
%H:l Imi 1074 o]+l Feho] HAH ZA§ £
T2 3k

Quinolone®] AH-&2] ZAE 2 Ao EdoA A
S5 o ko] A5 5% ATEEAAE ¢ A9
785 3% BAFE FAAY ALFs FATE oA AL

FAAEE TAR 2A 74 Al dUAEH
}2F (defined daily dose; DDD) Al|A| 271 7] 7 (WHO)2] 7]
o wlet Aeldt’ A4 A& ﬂx} o] Apolof uh
Ageko] Wsts Wakslr] 9lste] 7k 49l g ol A}
To JA7I7E 9 Qe A j4‘%}7] 7+ WY A3
A% A A5E SAR 2Asle] A7 321 g1 |l o

F-IN oX oﬁ.

22 LAZ0| T 0| & JIX Sl AR 67

U4 (patient days)S AlAtste] A AEE5E (AUD)E
DDD/1,000 patient daysZ “g<]slo] 1 Bl o2l 2z}l A
6 d7ke] YAl AEEFY] W3kE EAE

ole] g9 A FApollA A =l olo w}E E.coliol| €]
g @ 27k o] IR 2 ol B glt} o) 190 3Rt A
CIPRO-R E.coli®] HIEE u|x3}9l o], 94 32Tl
Al A gl vo]ol] wlE CIPRO-R E.coli®]
E.colil] 2J3F @ 27Fod-S kel Astol vin S =A
e 9l 49 32}l Al quinolone &3AI9] A2+ CIPRO-R
Ecoli®] WAEIe] F#HAS Yol gon, CIPRO-R
E.colioll A th& 3FAAoll N3k ZHrAd & ZAbslo] o] & B
4 F A FAAY FRE YA

H| 22 7] 50| &3t Y49l 3ka}oll A quinolones AHg-3F
HAH S 2A8dl ol At 6/HE7E 48417 o]
quinolone& AH-&-3t 474a°l s ATE AHY it

CIPRO-R E.coli®] HIE=%E chi squared o|-&3}o] JA}
2, FA ool A 47 vl sl 2w, quinolone FHAY
Ae] A&7} CIPROR E.coli® W52 B A2 Pear-
son FIHTANE o] gslo] BB, I shAtellA] o] 3
EA2H B934 S o] &3 b R4S F3te] CIPRO-
R E.coli® WHAol] gk nx]&= S5zl olzprl H
A5 EAs9ch AEH 2= Excel 2001, %74]15':*4
SPSS version 12.02 o] &3l¢l.2m], pgho] 0.05 mwkel 7
5 AR urt gl Ao el

rE _N N.U
l'ﬂ N g0

L
o
T

o

T

e ot

% 28037 9] 32k Z FA} 8379 (29.9%), oA} 1,966
W (70.1%) 22 iz}t 37} wokrl JY3hAl= 1,236
(44.1%) .2 2 ZF FA7} 5379 (43.3%), oIAE 1,236
(56.6%)°19 o, eskAE= 1,567 (55.9%) 2 1 F
2= 3009 (19.1%), 91AHE 1,267 (80.9%)°01 e}, 3hAke]
tole AR} 34.1+334, 2] a3k} 49,7423 8491 2
o, A 2 U3kl A = 104] o] A o] 462% 2 7}
okt 70t 13.3%, 80t o] A 10.8% =0l ict. ¢|# kALl
A= 70t 15.8%, 60T 15.6%, 50Tl 13.0% T2 2 UA2
104 o] & 9] ZotollA] 714 ko] wEAsl L, 2]elj= 50tH o]
el a9 FhAtoll A ohE AR ol vl E.colioll 93+ &
27kodo] o] vk (Fig. 1).

AA 4 A F 6379 (22.7%)9] 3HAlellA] CIPRO-R
Ecoli7} TAEQ oH o] & Pzl 2319 (27.6%), A=
4067 (20.7%)2-2 FA oA =7t SAIF R fo3%t F
7} (p<000H)E Hlom, A= 2977 (46.6%), 2l
A= 3407 (53.4%)0l At JAZHA e} < #H3kAF 7He] Wl



68 [HsHl=o|L&talAl - J 49 A R 1= 2008

50
—e— |npatients

.. 40 --o-- Outpatients
S
£
% § 30-
53
25 20
= O
S ®
o5
W 10

0 )

10-19 30-39 50-59 70-79
Age

Fig. 1. Age distribution according to the inpatients and outpatients
with E.coli isolated urinary tract infection.
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Fig. 2. Age distribution according to the inpatients and outpatients

and the rates of isolating ciprofloxacinresistant (CIPRO-R) E.coli
in urinary tract infection.

TE Xo] & Ho|A ekgton} (24.0% vs 21.7%, p=0.286), &
A p<0.001) 9 2#3A} (p<0.001)0ll4] EF CIPRO-R
E.coli®] W15 o] 8] F7tol| uhal Frlele s Kl
th(Fig. 2).
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Table 1. Common diseases of E.coli induced urinary tract infection
in inpatients and outpatients and the rates of isolating CIPRO-R
E.coli

Discases No. of CIPROR
patients (%) E.coli (%)
Inpatients

Diabetes mellitus 130 (10.5) 47 (36.2)
Pneumonia 85 (6.9) 11 (12.9)
Gastroenteritis 70 (5.7) 11 (15.7)
Neurogenic bladder 60 (4.9) 31 (51.7)
Malignant disease 52 (4.2) 25 (48.1)
Acute bronchiolitis 50 (4.0) 5(10.0)
Cerebrovascular disease 50 (4.0) 25 (50.0)

Outpatients
Neurogenic bladder 88 (6.9) 39 (44.3)
Diabetes mellitus 53 4.2) 13 (24.5)
Calculus of ureter 45 (3.6) 6 (13.3)
Benign prostatic hyperplasia 44 (3.5) 18 (40.9)
Gastroenteritis 18 (1.4) 4(22.2)
Calculus of kidney 15(1.2) 6 (40.0)

CIPROR E.coli: ciprofloxacinresistant Escherichia coli
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Table 2. The rates of isolating CIPRO-R E.coli and the AUD of quinolone according to the year

Inpatients Outpatients

Years

No. of patients (%) CIPROR E.coli (%) AUD No. of patients (%) CIPROR E.coli (%) AUD
2001 103 (8.3) 18 (17.5) 323 122 (7.8) 24 (19.7) 18.0
2002 117 (9.5) 29 (24.3) 32.0 219 (14.0) 49 (22.4) 18.7
2003 241 (19.5) 46 (19.1) 42.0 302 (19.3) 60 (19.9) 21.2
2004 230 (18.6) 54 (23.5) 47.8 262 (16.7) 68 (26.0) 27.8
2005 313 (25.3) 77 (24.6) 65.7 280 (17.9) 65 (23.2) 21.4
2006 232 (18.8) 73 (31.5) 88.6 382 (24.4) 74 (19.4) 19.3

CIPRO-R E.coli: ciprofloxacinresistant Escherichia coli, AUD: antimicrobial use density (defined daily dose: DDD/1,000 patient days)

Table 3. Multivariate analysis of the association of the risk factors
with CIPRO-R E.coli urinary tract infection in the inpatients

Table 4. Sensitivity to other antibiotics by CIPRO-R E.coli in the

inpatients and outpatients

Variables Odds ratio (95% CI)  p-value
Age=65 years 2.693(1.943-3.733)  <0.001
Male 1.560 (1.159-2.100) 0.003
Previous quinolone use 2.604 (1.639-4.137) <0.001
Acute pyelonephritis 1.326 (0.843-2.085) 0.222
Diabetes mellitus 1.244 (0.811-1.908) 0.317
Pneumonia 0.688 (0.350-1.352) 0277
Gastroenteritis 0.918 (0.463-1.819) 0.805
Neurogenic bladder 2.035 (1.147-3.610) 0.015
Malignant disease 1.986 (1.077-3.664) 0.028
Acute bronchiolitis 0.575 (0.221-1.496) 0.257
Cerebrovascular disease 2.633 (1.411-4.912) 0.002

CIPRO-R E.coli: ciprofloxacin-resistant Escherichia coli, CI: con-
fidence interval

nin, vancomycin, imipenem, piperacillin/tazobactam, amikacin,
ceftriaxone, ceftizoxime 2. & 80% ©| 4o ZH<rAS Hol
P Aol A T FAA el eI A] Aol dES &
T 9goom, e@Z7rdollA] 1% <FAIQ] ampicillin® TMP/
SMXoll thsted A= U (104%, 27.3%) 2 24 (5.1%,
27.1%) EFellA P2 ZpAe B3l (Table 4).

i =

Q9 27dollA Ak o g Agro] Y TMP/SMXE %
A3 A S 2 Ago] STl wet WA E] St
7b olu] o] ihefol| A Harw]o] glem, quinolone] A8
AL dlee ol ek’ dubdog 13} X842 A-EE o]
S TMP/SMX£ H] 5238 ole] RS2 Ecolioll T3k W
Aol Z7171 Vel PE Al TMP/SMX 2ol ek o] #-& Z+
Al =9k vl Tl AledE 199510114 200143 7bA] 9] ol
TF72A3Z B Ecoli® ampicillin, TMP/SMXell thgt g8 A

Antibiofics Inpatients Outpatients

sensitivity (%) sensitivity (%)
Amikacin 235/355 (66.2)  365/404 (90.3)
Ampicillin 22/433 (5.1) 44/425 (10.4)
Ampicillin/sulbactam 132/355 (37.2)  229/405 (56.5)
Cefazoline 150/260 (57.7)  246/369 (66.7)
Cefoperazone 70/102 (68.6) 110/146 (75.3)
Ceftazidime 39/105 (37.1) 26/44 (59.1)
Ceftizoxime 82/102 (80.4)  119/146 (81.5)
Ceftriaxone 136/251 (54.2)  209/256 (81.6)
Imipenem 259/384 (67.4)  404/420 (96.2)
Piperacillin/tazobactam 265/352 (75.3)  358/396 (90.4)
Pipercillin 21/100 (21) 12/39 (30.8)
Teicoplanin 103/106 (97.2) 32/32 (100)
Ticarcillin/clavulanic acid 96/205 (46.8) 131/186 (70.4)
Tobramycin 166/355 (46.8) 2507405 (61.7)
Trimethoprim/ 101/373 27.1)  113/414 (27.3)

sulfamethoxazole

Vancomycin 101/106 (95.3) 32/32 (100)

CIPROR E.coli: ciprofloxacinresistant Escherichia coli
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