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34.161, 95% CI 3.244~359.744, P=0.003). Charlson &~ &35 4>3 £ (OR 1.260, 95% CI 1.019~1.558, P=0.033).
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Clinical Efficacy Comparison Between Piperacillin-tazobactam and Carbapenem in the Treatment of
Infection Caused by Extended-spectrum B-lactamase-producing Escherichia Coli

WU Dong!, WANG Xiaojuan'”, WANG Xiaowu?, WANG Xiaoying', LI Ya', YANG Zhenfeng!,
LIANG Shihui’(1.Department of Pharmacy, Fuyang People’s Hospital, Fuyang 236000, China; 2.Department of Clinical

Laboratory, Fuyang Second People’s Hospital, Fuyang 236000, China; 3.Pharmacy School of Wannan Medical College, Wuhu
241002, China)

ABSTRACT: OBJECTIVE To explore the clinical efficacy, safety and drug economy of piperacillin-tazobactam(PTZ) and
carbapenem(CBP) in the treatment of infections caused by extended-spectrum B-lactamase(ESBL)-producing Escherichia coli, to
provide a feasible solution to curb the growth of carbapenem resistant bacteria. METHODS The samples of ESBL-producing
Escherichia coli strains were detected from September 2019 to January 2021 by retrospective analysis in Fuyang People’s
Hospital. According to the target treatment of PTZ or CBP, there were divided into PTZ group and CBP group, the clinical date
of underlying disease, Charlson’s comorbidity index, Pitt bacteraemia score, minimal inhibitory concentration(MIC) of PTZ and
14-d all-cause mortality were collected. Clinical effective rate and survival curve were used to evaluate effectiveness of 2 groups,
and the incidence and severity of adverse reactions were used to evaluate safety of 2 groups, and the pharmacoeconomics of two
groups was evaluated with cost-minimization analysis. Meanwhile, the risk factors of treatment failure for PTZ were explored.
RESULTS A total of 268 patients were isolated, ESBL-producing Escherichia coli were detected from 4 specimen types
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including pucture fluid(84 cases), urine(64 cases), secretion(61 cases) and blood (59 cases). There was no statistically significant
difference in the success rate(76.26% vs 82.86%, P=0.252), 14 d all-cause mortalit(6.06% vs 11.43%, P=0.138) and the incidence
of adverse reactions (4.54% vs 8.57%, P=0.230) between PTZ group(n=198 cases) and CBP group(n=70 cases), however, the
drug cost of PTZ therapy was lower than that of CBP group(2 035.05 yuan vs 3 250.19 yuan, P<0.001). Septic shock (OR 34.161,
95%CI 3.244-359.744, P=0.003), Charlson’s comorbidity index>3 points(OR 1.260, 95% CI 1.019—1.558, P=0.033), CCr<

30 mL-min~! (OR 3.159, 95% CI 1.068-9.349, P=0.038), MIC of PTZ>4 ng-mL~(OR 2.723, 95% CI 1.238-5.993, P=0.013) and
bloodstream infections(OR 4.029, 95% CI 1.652-9.827, P=0.002)remained associated with risk of PTZ treatment failure.
CONCLUSION PTZ is not associated with increased 14 d mortality and may be an effective drug against infections caused by
ESBL-producing Escherichia coli, including bloodstream infection, which can obtain satisfactory curative effect and the best
economic effect. However, if patient combined with one of the above five risk factors, it recommend to adjust CBP, or PTZ
combined with respiratory quinolone or aminoglycosides.

KEYWORDS: piperacillin-tazobactam; carbapenem antibiotics; extended-spectrum B-lactamase; Escherichia coli; bloodstream

infection
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% (carbapenem, CBP)LIHZ4Y), R EAHIRIE .
PUR GRS . X E B- N 19 L [ (extended-
spectrum B-lactamase, ESBL)E&ES4F M., BNIA
J7 7 ESBL WAt i B0 JE G 2 RN BT
%), SR, BEE CBP FEIGIK L) iZ A, TG
Hoodad BE AT, S0 ik 7 %5 4 28 o+ TR R 40 R
(carbapenem-resistant enterobacteriaceae , CRE) 1 fifi
ZHE, H AT O R R R ST 2 R 1 b
Tt GG IRBUSRGGR T A Rk T IR PR, IR5]
i N A B I & G . BR T CBP 4t
WR 37 75 A Al 14 2L 4H (piperacillin-tazobactam, PTZ)
FEHEX ™ ESBL R A i 51 E ARG A ke 3R
P R R, RSN YRS B R, 7 ESBL
BT PTZ BYESIER>80%!12), AT fig sl —Fhik
TEA LW REAS I8/ CBP {5 FH AN FH B 259 . SR 1M
i R 4 5¢ PTZ 5 CBP i#Y7 ESBL K75 A b ik
LI RS T 20 LR AP o Sfeir SFDIF5Y
FW, 7E4liFH PTZ F1 CBP 22503477 7 ESBL ##T
R R 1) Il SR g JR S BT A b, TR R
B HARMEIRYF (OR 0.96, 95% CI0.59~1.86 il OR
0.97, 95% CI 0.59~1.60)i8JE 25614147 (OR 1.13,
95% CI10.87~1.48 f1 OR 1.27, 95% CI 0.96~1.66),
PEG RN EHE 30 d BIUCRBRIN TSI 25 2=
5o {2 Tamma EWF5E R IHEZ PTZ iR97 1
HHET R L2 CBPIRYT B 1R 1.92%(95%
CI 1.07~3.45), M, WEU LR T PTZ iR97
7 EBSL AT s A4 B il it e (i A o it Je 1, A
WFFEHUAE S Ao B SEah L, B80T B AR PTZ

-2412 -

Chin J Mod Appl Pharm, 2021 October, Vol.38 No.19

5 CBP Y7 1™ ESBL KM% A B (W11 R 74K
GV 2GR, iEHl CRE [ KR
BERTA T T %
1 MRE5EFR
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FiH(n=451)

2019489 H —20214F 1 A 2585 R4 57 P~ ESBLIY K%

A
PTZHMIC>64 pg-mL-'(n=29)

% :
(D)FEFRH = 2R B (n=29)
Q)R HZPTZHCBPIAST (n=32)

BEFIPTZ B CBPIRITH R HI(n=361)

HZPTZE CBPRIMAIA T B i~ ESBL KR A B 5

| AHmEbIe268) |

-------- 5

)fERYFREA B3 d(n=8)
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Fig. 1 Diagram of inclusion and exclusion of the study population

x1 REAHEAFR

Tab.1 Use of antibiotics (%)
ERAEAR B (n=268) PTZ(n=198) CBP(n=70)
I 84(31.34) 56(28.28) 28(40.00)
PR 64(23.88) 55(27.78) 9(12.86)
Fanlit/] 61(22.77) 53(26.77) 8(11.43)
ML 59(22.01) 34(17.17) 25(35.71)

%2 PTZ 5 CBPi&)7 7 ESBL Atk % W & % B4 o —
BA B FRAE
Tab. 2 General demographic characteristics of of patients
with ESBL-producing Escherichia coli infection treated with
PTZ and CBP

WiH PTZ 4 (n=198) CBP ZH(n=70) xt P
R/ 60.80£16.87  65.06£15.79  1.845 0.066
F /B 83 33 0.575 0.448
fi:Be K& /d 18.58£13.52  19.11£11.76  0.898 0.369
L ML I /1) 82 31 0.175  0.676
i L/ 51 41 17 0.391 0.532
Ml PR /151 58 20 0.013  0.909
Jipr 38 /5] 36 13 0.005  0.902
L5 /) 40 20 2.085  0.149
oI 770 /451 13 4 0.064  0.800
4 RSB A /] 107 37 0.029 0.864
Charlson GIFHESEEUH]  2.72+1.89 3.3542.09  2.033  0.052

2.4 AEAfrMhZsrtr

PTZ 11 CBP 41 14 d 4 HIFET- 12 5] F1 8 41,
2 HBETERRBET R, ZR L% E
X, ZEFILE 2,
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#&3 PTZ 5 CBPi&/7 ™ ESBL A 3 % B R s R 7 4K
X b

Tab.3 Comparison of the clinical effect of PTZ and CBP in
the treatment of infection caused by ESBL-producing
Escherichia coli

PTZ #H(n=198)/f(%) CBP 4 (n=70)/{5(%)
SRR 7
AL TRl HR Toak
MR 43(76.78) 13(23.22) 26(92.86) 2(7.14) 3.287 0.070
JRIBERYE  46(83.64)  9(16.36)  9(100.00) 0(0.00) 0.627 0.428

MG 17(50.00) 17(50.00) 17(68.00) 8(32.00) 1.912 0.167

Rk 45(84.91)  8(15.09)  6(75.00) 2(25.00) 0.037 0.847
ZURY
Bt 151(76.26) 47(23.74) 58(82.86) 12(17.14) 1.310 0.252

F4 LA CBP BT A F R S B AL IE R T AT
Tab. 4 Comparison of clinical efficacy of CBP in treatment
of different infected sites in subgroup 1]

R T 32 5 0 0 7 1
AT

e 21 5 2 0 2 1

WhTH R 17 2 0 0 2 0
pe 1.035 / / 0.116 /
P 0596  0.143 - 1000 1.000

Vi 7 PRFMH Fisher's Ktk R: .
Note: “/” means using Fisher’s exact test.
2.5 VM

PTZ 41 9 il s & IR TE (3 fil) . &0 3 Bi).
B D RE R (2 1) AR R R (L 8], Her 1 491 kg ™
AR, Hp 8 il — A R ; CBP 4 6
B B E (2 ) . At (1 ). /MRS (1
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By, LI Bl BIEESEQ F), HAdo1 fh
FEE AR, H4 5 B —BAR RN . PTZ
YUEBRE YA RN & 4R S CBP 4l # ML,
YR IG I E R L

100 -

-L. PTZ4
—— CBP4
85 P=0.138

80 1 1 1 L} I 1 1
0 2 4 6 8 10 12 14
t/d

El2 7 ESBL AWk & W R4 8 %% PTZ 4 CBP &7
B 14d £ F i 4

Fig. 2 Fourteen days survival curve of ESBL-producing
Escherichia coli infected patients treated with PTZ and CBP

2.6 HYIRTTEIHT
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AT R 10%, CBP 24t A TR 30%, #4174l
TEEE T, 2 A2 AL ¢ G5, ZRA ST
2 U (=2.748, P=0.006),
2.7 PTZ AiRY7r” ESBL KR4
E A0
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43K PTZ AU (n=151)H1 PTZ JCALH (n=47). M
FSA[Hl, 5 PTZ AL, PTZ oAU TEAE
. CCr<30 mL-min~!, JE&YetR 5 . Charlson &
JFREFREL. Pitt W4r=4 43, PTZ MIC>4 pg-mL~!
MG T, 2254 g1 2 (3 P<0.05)
2.8 ROC kst

R4 PR 2 A BT 45 R, 3 SRR AR Y R
Charlson &I IEFEEAE 2 Hm =56 B &M
(P<0.05), FIfigS& PTZ JAY7 7™ ESBL KIA3% Ay I Jk
PG ZE, R ROC M4 2 Fr i XH4E i A
Charlson & J-4i 45 B AT W0 17 0 AT (EL53#T
ZiR UL 3. ROC T4 R IR . A ik>66
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AN P22 2021 4F 10 H 25 38 45 19 1)

TR R Y EAL A

TN 25 (P<0.05), HAk AUC. #&BrfE . ek
. SR Youden $850ILEE 6,

R5 PTZ )T LW B H £ 44T
Tab. 5 Single factor analysis of treatment failure for PTZ

PTZ A5%4l PTZ T4

TiH (n=151) (e47) 2u P
R % 59.43+16.74 65.19+16.73 2.061  0.041
P/ 89 26 0.193  0.660
AfE 1CU/B 9 6 1.499 0221
N (IRE=R 7L 57 25 3.523  0.061
G i 75 s /441 35 6 2367  0.124
Tl s /151] 41 17 1.407 0236
328 /461 23 13 3.721  0.054
L35 s /151 31 9 0.042  0.837
oA/ 9 4 0.078  0.780
CCr<30 mL-min~'/{fi] 11 10 5.999  0.014
4 JE AR AR 73 24 0.106  0.745
JRYL AR e /1] 1 8 18.498 <0.001
Charlson A IFREFREU/B]  2(1, 4) 42, 5) 3.384  0.001
Pitt PE4r =4 53/f 4 6 5.686  0.017
PTZ MIC>4 pg-mL~!/43i] 34 23 12.204 <0.001
I R /45] 17 17 15.604 <0.001

2.9 PTZ 4HiG¥77™ ESBL KA By 1) £ A
EAgii

DU 2438 il ROC flZR o0 #r 45 3 JE
PUAFEIE>66 % | 15 KGR T . Charlson &3
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PTZ ) MIC>4 ug-mL~" FE S A7AE M F YL N A
AR T 2R —J6 Logistic [MIH4MHT, 2554
7 JBRYLPEIR B0 (OR 34.161, 95%C1 3.244~359.744,
P=0.003). Charlson & IfhE+§%0>3 43+ (OR 1.260,
95% CI'1.019~1.558, P=0.033), CCr<30 mL-min™!
(OR 3.159, 95% CI 1.068~9.349, P=0.038). PTZ
i MIC > 4 ug-mL'(OR 2.723, 95% CI 1.238~
5.993, P=0.013)F1IMLJL/EYL(OR 4.029, 95% CI
1.652~9.827, P=0.002)/% PTZ 447" ESBL K%
A R IR ST FE R 2, S5 L3R 7,
2.10 Sl E M

TR s M fER R, #ET PTZ 1697
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Tab. 6 ROC curve of the two risk factors’ cutoff values

AR AUC 95%CI HHE P U et Youden 5%k
AEHY 0.600 [0.528, 0.669] 66 % 0.038 5 66.23 57.45 0.236 7
Charlson & I-HEF8%L 0.661 [0.591, 0.727] 34 0.000 7 68.21 57.45 0.256 6
A ROC curve B ROC curve
100 |- 100
75 | 75
W =
& 50| # 50
B s k=)
25|/ 25
0 P N i PR 0H P I | -
0 25 50 75 100 0 25 50 75 100
TR FERE

B3 ®HZE/KEEFIN PTZ %57 T ROC # £
A-4Fy; B—Charlson &I844,

Fig. 3 Single risk factors of ROC curve for predicting treatment failure for PTZ

A—age; B—Charlson’s comorbidity index.

&7 PTZIEJT KK E % H % = 7t Logistic [E )3 447
Tab. 7 Multivariate logistic regression analysis of treatment
failure for PTZ

mE|

2SS - FrRfER Wald P OR(95%CI)
FEI>66 % 0.010 0.013 0.553 0.457 1.010(0.984, 1.037)
YR 3.531 1201 8.642 0.003 34.161 (3.244, 359.744)
Charlson &4 0231 0.108 4.548 0.033 1.260 (1.019, 1.558)

853 4

Pitt B IMIES>=4 4> 0704 0932 0.570 0.450 2.022(0.325,12.571)
CCr<30 mL-min™! 1.150  0.554 4319 0.038 3.159 (1.068, 9.349)
PTZMIC>4 pg'mL~  1.002 0402 6.198 0.013 2.723 (1.238, 5.993)
MY 1394 0455 9384 0.002 4.029 (1.652,9.827)

Mg 0. 10 20 30 40 50 60 70 80 90 100

I FEERY 0—1

BRI

Charlsow&3t 1
IETER>34 0
1

CCr<30 mL-min! 6

PTZ MIC>4 pgml™ o
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PIZWEITRMAR o7 05

B4 B PTZ J677 K Mg 5 4 B 247
Fig. 4 Nomogram analysis for predicting the treatment
failure of PTZ
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