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TlE, 1995 4E\2#% C ESBL % 4§ % E. coli ¢
WS, 20 2005 FFEA SRR L T
W5,

ESBL FEE E. coli DA EFBI 43 BEAR 5L, IR
HEEGEHBRR DL W2 LS SN TB Y7, E
coli #ENH & 3 4 JREGIEGAE 233 5 U H 1
ESBL AR % B L CEIRT 2 LEMEIEE 5T
ETW5, — I, JRREB K OFEHNES A H B
THETICIIBHMAZET 2720, HEINLEHE
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JREEEGGE X HERICHEEZ ) 9 5 EGYE TH 5 75,
FEB TSRS VER IR | 2R AT LR 2 B 3 T g
Mo b o720, FREIHHT S Cicbans:
PREO G EBE ORI E Y RIZT Lk
%5

ESBL EEAERMRMO Y A7 WT & LT, #FhTid,

60 ML b, B, PSRRI, HERWE, ABLE,
ABEHI, ANTIREOMEH, RS 7—7 VR E
e EEBONT WG SN TV B>, —J, K
2BV, Btk PUREHE, BRI,
ABEEE, FAHTEEZR &) A7 WTF L LTHESNT
VR E M) A 7 /T AR S e
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U 7St (X RS B 98 B8 2 R RIS L 72 A5 C
DFERLDITH D, +2 T, KifFETIE, E. coli
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S 7 R B G B & R1Z, ESBL EEE E.
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1. AR

B RFES T B (4FE) 122011 454 H
1 H~2014 43 A 31 HOMBEIIZ AR L 72EFHEDO T
T, R OMBEEEZMEAIZ LY E coli O & A
10° CFU/mL LLETdh - 72 301 Bl Z A xR & L,
TRCORAIEE AT RETH o 72 299 1 % FEHT
REE LT,

2. AERAE

fE AT R G 299 B % 2 TR L 720 ESBL
#EE E. coli ¥t B (ESBL #) & ESBL 9k 2k E.

coli #Hi#E (JF ESBL #) (28, WAzt H,

PR, fFin ORBIEZAERD, &, KE (R
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YT/ NI VAT 2T —¥ (ALT), IIHFNES
oYy (Hb) fli, I HimEkE (WBC), i f
HEREL (NEUT) OBEZAH %2 & 2l o fiE
A L7z
3. fRETFHIRRMT

ESBL 4 E. coli 22 WTD) A7 W+ %
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DR E L CREFICHEALSERO Y AT 4 v 7
ARG 24T, VAR 2 K L7z, F72,
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MR L OFEABEEO B, 71 2 FelE 7213
T4y —OIEMBREIZ X VITo 720 MEHRITIZ
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Table 1.

Demographic and clinical characteristics of the patients with urinary tract infection

Characteristic

ESBL-positive group (n=37)

ESBL-negative group (n = 262)

Male gender, no (%)
Age, yr, mean (= SD)
BMI, kg/m? mean ( + SD)
Hospitalization in past 3 mo, no (%)
Dialysis in past 3 mo, no (%)
Surgery in past 3 mo, no (%)
Medical device, no (%)
CVC in past 3 mo, no (%)
Urinary catheter in past 3 mo, no (%)
Nasogastric tube in past 3 mo, no (%)
Urostomy, no (%)
Colostomy, no (%)
Gastrostomy, no (%)
Antibiotics in past 3 mo, no (%)
Antifungals in past 3 mo, no (%)
Immunosuppressants in past 3 mo, no (%)
Anticancer drugs in past 3 mo, no (%)
Antidiabetic drugs in past 3 mo, no (%)
AST, IU/L, mean (£ SD)
ALT, IU/L, mean ( = SD)
WBC, X 10%/uL, mean (*+ SD)
Hb, g/dL, mean ( + SD)
NEUT, X 10%/uL, mean (£ SD)

22 (59.5) 93 (35.5)
63.8 (14.2) 66.9 (18.7)
21.8 (4.5) 21.7 (4.5)

34(91.9) 236 (90.1)

1(2.7) 5(1.9)
8(21.6) 23 (8.8)

32(86.5) 214 (81.7)

13(35.1) 35 (13.4)

28 (75.7) 199 (76.0)

10 (27.0) 62(23.7)

1(2.7) 11 (4.2)
2(5.4) 9(3.4)
2(5.4) 4(1.5)

34(91.9) 133 (50.8)

9(24.3) 7(2.7)
3(8.1) 7(2.7)
8 (21.6) 30(11.5)

10 (27.0) 59 (22.5)
30.2 (22.2) 39.6 (69.3)
36.4(31.3) 42.7 (82.2)

8.3 (4.7) 9.7 (5.7)
11.0 (1.2) 10.9 (1.9)

6.8(3.1) 7.4 (4.6)

DIZITHITH o7z

2. REERRIYEREICHT S ESBL ELE E coli 1&
DY X7 RAFDIEET

E. coli % JFNW & ¥ 2 REEEIEBH BT 2
ESBL #4E E. coli HtHUZBS-4 21 27 /F-122
WCIRNT L 720 HERT VAT 1 v 7 BRI O
B, B TR, CVC MR, PUESEMAEE, i
BB L OCFEFHARSASEMEREA p<
01 & LTSN/ (Table2)o Sh oSN
FEHIZOWTESERT Y AT 4 v 7 Bt %
fTol-e2n, B, PREMARES L OCHERSE

FHBEPAEZEZY) A7 RFL L TRl s/ (Ta
ble 2)o

3. MERDFERE ESBLEXEE coli BHEU RV &
DESEMDIRET

E. coli #JRRE & T 5 REBEIGEEEIZBIT S
ESBL £ E. coli Bt ) A 7 1&, f#i /] L 72 P B 3
DI L > TERLZO0ENEHE L7z, PLHE
O SRR E R & AT L 7o R % Fig 1 ISR,
%8, FURROPIRESY 2 8ED LEH L Twe
Wit TORMIE1IAMEHLZbDE Lz, &b
VAL, ESBL#E B X OJEESBLE L b2t
7 ARHE (NN 622% B L 15200%) TH D

T, ESBLEETIEF /0 v 23 (378%), ~~=
T VR (324%), F VNG N R (324%),
ANTFARFHF =)L Y RXNTY A (ST) &
#)(29.7%), 7)) aRTF FRIE(297%), I ESBL
FETIER=2 ) YR8 (179%), ¥/ 1o v R¥E
(122%), F1 V3t LR35 (95%) DL 7 -
726

ESBL #4: E. coli i O &M% B ZE £, PrE
HOKRMEFILEK L LTHERO VAT (4 v 7
FE AN 24T o720 EORER, =) VR¥E, +
7 x WG NG L ZEE ST A,
P RRE, Koo RE ) asT T FRED
p<0l& L CHi&N7 (Table 3), &IZ, THh
LOMWHIZOVWTEERT I AT 4 v 7 IG5
ZiTo 7z S NHEEOH T, 7 = 4 F7%
B L ST A #17%5 ESBL 4 E. coli #2425
BER)AZHFL L THIE &N/ (Table 3), &
B, &7 ARIEEMAT LA TN L 724
R, FIMRBLOE A MR LT = 2 REOMHM
13 ESBL B CHE Im A 72 (Table 4),

W5 3 A EIBEBIEH O RO PR A L
TW/ZEBEL W2 Ens, 1 AN ) OFHITH
O RAE L ESBL BEA E. coli #ith ) A 7 O BI1R

1) > a
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Table 2. Univariate and multivariate analyses of risk factors for isolation of ESBL-producing E. coli

Univariate analysis

Multivariate analysis

Variable
OR 95% CI p value OR 95% CI pvalue

Male gender* 2.665 1.319-5.385 0.006 2.579 1.103-6.032 0.029
Age (yr)° 0.992 0.974-1.009 0.347 - — —
BMI (kg/m?) 1.004 0.930-1.083 0.925 — — —
Hospitalization® 1.249 0.358-4.349 0.727 — — —
Dialysis® 1.428 0.162-12.570 0.748 - — —
Surgery® 2.867 1.175-6.995 0.021 1.490 0.535-4.149 0.445
Medical device® 1.436 0.532-3.875 0.476 — — —

Cvcee 3.519 1.592-7.776 0.002 1418 0.510-3.943 0.503

Urinary catheter® 0.563 0.176-1.804 0.333 - — —

Nasogastric tube® 1.122 0.502-2.505 0.779 — - -

Urostomy® 0.598 0.075-4.797 0.629 - — —

Colostomy*© 1.526 0.315-7.403 0.600 - — —

Gastrostomy® 3.517 0.617-20.034 0.157 — - -
Antibiotics® 10.992 3.294-36.681 <0.001 7.245 1.611-32.588 0.010
Antifungals® 11.709 4.049-33.865 <0.001 5.296 1.445-19.416 0.012
Immunosuppressants® 3.214 0.793-13.022 0.102 - — —
Anticancer drugs® 2.133 0.894-5.093 0.088 1.426 0.465-4.375 0.535
Antidiabetic drugs® 1.274 0.583-2.784 0.543 — - -
AST (IU/L)° 0.996 0.985-1.006 0.427 - — —
ALT (IU/L)® 0.999 0.993-1.004 0.646 — — —
WBC (X 10%/uL)® 0.944 0.872-1.021 0.149 — — —
Hb (g/dL) 1.024 0.855-1.227 0.798 - — —
NEUT (X 10%/uL)® 0.965 0.884-1.053 0.419 — — —

2 Female as the reference group. ° Per 1 unit increase. ¢ None as the reference group. OR; odds ratio. CI; confidence interval.
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Antibiotic classes
Fig. 1. Comparison of the antibiotic use between infectious patients with and without ESBL-pro-

ducing . coli.

Numbers add up to more than the sample size because some patients received more than one

antibiotic.

WZOWTHGET L7ze ZOfER, 1HE%E2 S 5 D
FOFTRTORMBTHEL (p<005) EORE
RSN, F v Xt 4 FE D Eo R cEE
ZBEIMASA 57z (Table 5)o

4. MEEERDFEAE ESBLEX E coli #TE ) X7
& DEREMEDIRET
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Table 3. Univariate and multivariate analyses of antibiotic classes associated with the isolation of ES-

BL-producing E. coli

Univariate analysis

Multivariate analysis®

Antibiotic class?

OR 95% CI pvalue OR 95% CI pvalue
Tetracyclines 0.000 — 1.000 — — —
Penicillins 2.196 1.030-4.682 0.042 1.445 0.576-3.626 0.432
Cephems 4.021 1.965-8.227 <0.001 2.902 1.271-6.626 0.011
Carbapenems 4.550 2.040-10.150 <0.001 0.713 0.200-2.546 0.603
ST 11.893 4.513-31.343 <0.001 6.807 1.963-23.602 0.002
Macrolides 0.492 0.063-3.856 0.500 — — —
Lincosamides 3.765 0.900-15.753 0.069 1.605 0.262-9.816 0.609
Aminoglycosides 1.428 0.162-12.570 0.748 — — —
Quinolones 4.375 2.045-9.358 <0.001 2.278 0.913-5.685 0.078
Glycopeptides 8.814 3.539-21.950 <0.001 2.415 0.679-8.588 0.173
Others 0.000 — 0.999 — — —

2 None as the reference group. ® Adjusted for sex and antifungal drugs. OR; odds ratio. CI; confidence in-

terval.

Table 4. Comparison of the use of each generation class of cephems between infectious patients with and without

ESBL-producing E. coli

Generation class ESBL-positive group (n = 37) ESBL-negative group (n = 262) pvalue
First-generation cephems, no (%) 9 (24.3%) 41 (15.6%) 0.186%
Second-generation cephems, no (%) 4(10.8%) 20 (7.6%) 0.516°
Third-generation cephems, no (%) 14 (37.8%) 34 (13.0%) <0.001*
Fourth-generation cephems, no (%) 6 (16.2%) 4(1.5%) <0.001°

Numbers add up to more than the sample size because some patients received more than one generation class of ce-

phems.
2 Chi-square test. ® Fisher's exact test.

Table 5. Multivariate analysis of the number of antibiotic use associated with the

isolation of ESBL-producing E. coli

Number of antibiotic classes OR 95% CI pvalue
0(n=3) 1 (reference group) — —

1(n=12) 6.228 1.688-22.983 0.006
2(n=38) 8.951 2.209-36.271 0.002
3(n=3) 6.675 1.226-36.330 0.028
4(n=5) 29.950 4.722-189.959 <0.001
>5(n=6) 18.632 2.561-135.567 0.004
Adjusted for sex and antifungal drugs.

OR; odds ratio. CI; confidence interval.

ESBL #FIZ B\ CTREBHEE D i b i o 7o BB 36 OHRT, MITV=IVREBLIOF vy > 71 2R3

R TV —RE (189%) THY, KRV THFx
Y74 R (108%) T o 7o JEESBLEEICH
WTh, MITYV-VREAIN BIUFY TS
V3 (15%) OEMEEIZE»>72b DD, ESBL
FEICHA D L HHE KD o 72,

ESBL #£4: E. coli M DA % HIWZA$, HLE
WHROL AR HALEE L THERT AT 4 v
7RG EAT o720 T ORER, WEt L - PiE R

7 p<01 & Lot &7z (data not shown)o &
12, SO OMBERHEIZOVWTELERTI VAT 1 v
JERGIM HA T o728 2 A, MU T —VRHE (v
A I 4.826, 95% X M 1.177—19.791, p=0.029)
HESBL A E. coli RIS 2 (8 A7
T-& L THet &7z (data not shown) o

n. =g

ESBL B4 E. coli 1%, MMM B TH S &, R
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Fig. 2. Comparison of the antifungal use between infectious patients with and

without ESBL-producing E. coli.
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JEAE E. coli DT, WK AR T 72X H O
RS D327% & kb £ o 72 (data not
shown)o AWFZEIL, FRIEGEALE O i C o BESH LS
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2T & THROFHER AL 54, ESBL #E
AR ATHEE LR WBREEIC 2 B 2 & T, ESBL 4
WIC L DEGIENF &R SNLbDEEZBND,

P2 S SR TAL L, L7 2 058 E
ST AEHOBHIELY A7 KT & LTRSSz,
7 2 ARFIZOWTIE, FFICESHRBLUE4
A o i I JEE 28 ESBL FELE E. coli et ) 2 7 [H
T L BAREMEARIE S L7z JATRFZEIC B VT,
FE2MA2OFE AR T TOL T = 2 REOFAE
WNVAZRT &L EmEINTBYY, R
W7D R R — L. T2, B3tk x
LRFEOMH =L W HiF (T & ESBL A W O
HEFBWZ EHMESINTNEY, €7 2R3
DFERER) A7 HTFERBFERELT, 72
FEOMHHERIME & S IRFEIS LD, RIS
ESBL 4 E. coll DREHIZEA AN L 72720 & % 2
b5b,

—77, ST &FNCoOWTIE, ZDOMEHED ARER
HIZBUF B ESBL A E. coli Mt DR L 721 A
JIRTE DI EIIMOTOHRTH L, HbElB
VT 2 JRESAR A S e S 7z ESBL #EA: E. coli @ ST
AHENIET BN, 2011 4R TIE 385%, 2012
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EPEFIIRTT LT\ /2 (data not shown). #FHRAY
(2, ESBL JE#E4E E. coli @ ST AFHNZA ¥ 5 &tk
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ERE 874% & mWVIEZED Rz LTz (data
not shown)e TNHEDZ &N, L& Kk
Tld, ST A#IEZMDIE ESBL B4 E. coli DL
2PV, ESBL EEAE E. coli O 1t 38 25 M5 19 12 3
MUZWEEMDSZE 2 b s, 72, W4FE, JREHE
E. coli ® ST GHINDIHHALDHEA TS Z & D3
HINTENY, Zo—FHE L TURBEGEIIST
% ST & #IOBEIFG- 25 5 L T 2 W REME AR IE
ENTWD, REFZEIZBWT, ST GHIEHIEDH -
T IRAT R REBE D 90% (18 44) (L YEF B H 1
THEO ST AR EHG SN Tnwieds, o) b4
b 13%IBEI AL LEICHIZ- THE &
NTwi, ZoZ bnrs, Lo ST H&HIO MM
55 E. coli DIMHALIZ—#FE 5 L T 5 gtk
bEZOENL, 5HO ST GH O MRS ESBL
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WY 2 UEDN DD,

CNFE TS ST % ESBL JE A B O # Y
VA7 BT AR T, AN RIEOTICHIEE
EIEFIN TV o725, KRR TIIPIERIEIC
DWCOFAEL, #®Z 3 H H B OPUE R SAL I IE S
ML) AZHEAFERD )L LR MM L7z, K
WgelcB W, PLEREELHH L CWERNIE T
THREMERAEOH 2IEGTH o722 &, K
B IUPEBEOMTIC L VEET MBI T
< EB OIS L, ESBL L E. coli A% & 1) B4l
LR TWEREIZR > TWTREEERE 2 bth, &
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Risk factors for urinary tract infection caused by extended-spectrum
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Since the prevalence of extended-spectrum fS-lactamase (ESBL)-producing bacteria has recently grown
worldwide, antibiotic agents for the treatment of urinary tract infection increasingly need to be selected
considering infection by ESBL-producing bacteria. Although risk factors for isolation of ESBL-producing
Escherichia coli have been extensively investigated, there are only a limited number of case-control stud-
ies focused on inpatients requiring for antibiotic treatment. In this study, we examined risk factors for uri-
nary tract infection caused by ESBL-producing E. coli in hospitalized patients. Clinical data from 299 inpa-
tients with urinary tract infection (bacteriuria of =10° CFU/mL) at Shinshu University Hospital were col-
lected retrospectively. Among the patients examined, 37 cases were positive for ESBL-producing E. coli.
A multivariate logistic regression analysis indicated three independent risk factors: male gender (odds ra-
tio 2.579, p=0.029), antibiotic use in the past 3 months (odds ratio 7.245, p=0.010) and antifungal use in the
past 3 months (odds ratio 5.296, p=0.012). Furthermore, the multivariate analyses of antibiotic and antifun-
gal classes associated with the isolation of ESBL-producing E. coli were conducted. As a result, the use of
cephem antibiotics (odds ratio 2.902, p=0.011), sulfamethoxazole-trimethoprim (odds ratio 6.807, p=0.002)
and triazole antifungals (odds ratio 4.826, p=0.029) in the past 3 months was identified as risk factors.
These results would prompt us to treat inpatients having these risk factors with precise antibiotic agent
(s) considering possible infection by ESBL-producing E. coli.
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