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Impact of Piperacillin/Tazobactam Use to Intestinal Colonization of
Extended- spectrum-lactamase Producing Escherichia coli and Klebsiella pneumoniae

Hyun Jong Shin, M.D.’, Yoon Suk Jang, M.D.4, Mi Ran Seo, M.D.’, Hyun Joo Pai, M.D.1,
Myung Ju Ahn, M.D.2, Yung Yiul Lee, M.D.2 and Tae Yeol Choi, M.D.?

Division of Infectious Disease‘, Division of Hematofoncologyz, Department of Internal Medicine

Department of Clinical Pathologyg, Infection control observatoryA, Hanyang University Hospital, Seoul, Korea.

Background : Being able to hydrolyze the majority of b—lactam antibiotics that are currently in use,
extended—spectrum b-lactamases (ESBLs) pose a serious clinical problem. In order to solve this
problem, it is recommended to use B-lactam/B-lactamase inhibitor instead of extended—spectrum
cephalosporins. This study investigated the relationship between piperacillin/tazobactam use and
ESBL-producing Klebsiella pneumoniae and Escherichia coli in stool colony.

Materials and Methods : A prospective study was performed in hemato—oncology department patients of
Hanyang University Hospital. During the pre—intervention period of 3 months (Feb. 2005 to Apr. 2005),
antibiotics were prescribed liberally. During the intervention period of 6 months (May. 2005 to Oct.
2005), use of the 3rd (4th) generation cephalosporins and carbapenems were restricted and
piperacillin/tazobactam was recommended. All enrolled patients performed stool culture or rectal swab
culture. ESBL confirmed by Double disk synergy test and commercial identification kit. Between the
pre—intervention and intervention groups, acquisition rates of ESBL producing organisms were
compared.

Results : 50 cases were enrolled in pre—intervention period and 112 cases were enrolled in interven-
tion period. In intervention period, use of 3rd (4th) generation cephalosporins and carbapenems
decreased from 27 daily define dose/1,000patient/days to 6.82 DDD/1,000patient/days, but use of
piperacillin/tazobactam increased from 1.98 DDD/1,000patient/days to 5.66 DDD/1,000patient/days.
The intestinal acquisition rate of ESBL producing organism decreased from 30% to 12%. There was
no difference in overall mortality of infectious disease between two phase.

Conclusion : Use of piperacillin/tazobactam instead of extended-spectrum cephalosporins reduces
intestinal acquisition rate of ESBL producing K. pneumoniae and E. coli. Therefore, in order to de-
crease the number of ESBL producing organism, we recommend using piperacillin/tazobactam instead of
using extended-spectrum cephalosporins.

Key Words : Piperacillin/tazobactam, Extended—spectrum pB-lactamase, Antimicrobial drug resistance,
Klebsiella pneumoniae, Escherichia coli
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Table 1. Basic Characteristics of both Groups

Pre—intervention  Intervention P-value

Total number 50 112
Age 50.667 51.667 0.88
Sex (M:F) 25:26 42:70
Admission date 227 18.9 0.395
Medication date 18 15 0.151
Underlying disease
Leukemia 20 (40%) 23 (20.5%)
Lymphoma 8 (16%) 18 (16 %)
Solid cancer 14 (28%) 58 (51.8%)
Other 8 (16%) 13 (11.6%) 0.0016
Site of infection
Pneumonia 16 (32%) 21 (18.8%)
Gl 6 (12%) 7 (6.25%)
BJ 1 ( 2%) -
SST 2 ( 4%) 1 ( 0.9%)
UTl 3 ( 6%) 17 (15.2%)
Unknown 20 (40%) 55 (49.1%)
Catherter 2 (4%) 11 (9.8%) 0.050
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oA 0.02 DDD/1,000patient/days® Z7}5}9t}. Pipera-
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DDD/1,000patient/days® &7}sF4ct. o2
no-penicillin, 14T} ATEAZH 24 ATRAZY
aminoglycoside &% AMESFo] 435G S quinolone

2 & W3t §lYltH(Table 2, Fig. 1).
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pneumoniae= 487} AAT}. Interventiono| A+ ESBL
FAEC] 1226(10/86)HeH o] Fol E coil= 38, K
pneumoniae= 787} 9o pre-intervention w4l ESBL
FAEC] 9ul A EUTHP=0.027, Table 3). 2] ot
£ HAl(sputum, urine, blood)oA E&]H ESBL ¥A4E
T Z¥ZF 40% (4/10), (E. coli: 2, K. pneumoniae: 2)2+
10.7% (3/28)(E. coli: 0, K. pneumoniae: 3)% pre-inter-
ventionw©] F-28HA = UTHP=0.040, Table 4).

Table 2. Antibiotic’s Usage

Pre—intervention  Intervention Ch(a°2$e
Amino-penicillin 0.88 0.27 -68
1st cephalosporin 2.81 0.95 -65
2nd cephalosporin 0.95 0.28 -69
3rd cephalosporin 21.84 475 =77
4th cephalosporin 7.15 1.99 -66
Monobactam 0.008 0.02 144
Vancomycin 4.06 0.30 -92
Aminoglycoside 9.72 532 45
Carbapenem 1.82 1.55 -14
Quinolone 2.30 243 59
Clindamycin 1.97 0.67 -66
Metronidazole 2.15 1.87 -13
Piperacillin/tazobactam 1.98 5.16 160.9
Total 57.638 25.56 -44

Abbreviations : GI, Gastro-intestinal; BJ, Bone & Joint; SST, Skin &
Soft tissue; UTI, Urinary tract infection

DDD/1,000patient/days (DDD of specific agent used/Total number of
patient-days X 1000)
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Figure 1. Antibiotic’s usage : DDD/1,000patient/days.

Table 3. ESBL (+) Rate of Stool & Rectal Swab Cul-
ture

Stool culture Pre—intervention  Intervention P-value

ESBL(+) 7 10

(E.coliK. pneumoniae) (3:4) (37)

ESBL(-) 16 76

% 30 12 0.027

Table 4. ESBL(+) Rate of Pre-intervention & Interven-
tion Period

Culture from other Pre-intervention  Intervention P-value

specimens
ESBL(+) 4 3
(E.coli:K.pneumoniae) (2:2) (0:3)
ESBL(-) 6 25
% 40 10.7 0.04

Other specimen culture (sputum, urine, blood)

Table 5. Mortality Rate Pre-intervention & Intervention
Period

Pre-intervention Intervention  P-value

CA 5 4
CO 4 3
NR 5 6 0.070
survival case 36 99

Abbreviations : CA, Death due to infection; CO, Infection contribute to
death, NR, Death due to another cause

AFGEO| A P=0.0702 23t Zfol= it Table 5).
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