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Clinical study on two-step infusion with loading dose of piperacillin and tazobactam
in treatment of severe hospital-acquired pneumonia caused by gram-negative
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Abstract: Objective To investigate the efficacy of piperacillin/tazobactam by two-step infusion with loading dose versus traditional
extended infusion in the treatment of severe hospital-acquired pneumonia (HAP) caused by gram-negative bacteria (GNB) in ICU.
Methods Patients (150 cases) with severe hospital acquired pneumonia caused by multi-drug resistant Gram-negative bacteria (GNB) in
Hengshui People’s Hospital from May 2019 to November 2022 were divided into control and treatment group according to random
number table, and each group had 75 cases. Patients in the control group were infusion administered with Piperacillin Sodium and
Tazobactam Sodium for injection, 4.5 g added into normal saline 100 mL for 3 h, once every 8 h. Patients in the treatment group were
infusion administered with Piperacillin Sodium and Tazobactam Sodium for injection, 4.5 g added into normal saline 100 mL, the first 2.25 g
was infused within 30 min by intravenous pump, and the last 2.25 g was infused continuously within 150 min. Patients in two groups were
treated for 7 — 14 d. After treatment, the clinical evaluation was evaluated, and the bacterial clearance rate, improvement time of

is BHA: 2023-04-17

HEWH: WALHEERZET IR (20220458)

&M@Y S5, Lo ARL EEYIN, BT O EE RGN . E-mail: caipeipei2022@163.com
HBEEE: izl 5, AR, BRI, WHr RN EAERGYARYT . E-mail: kanghongshan@163.com



<2764« FE3IBHFFUH 2023FE 11 H AR &GwHA  Drugs & Clinic Vol. 38 No. 11 November 2023

clinical infection signs, the levels of inflammatory indexes WBC, PCT and CRP, and hospitalization time, mechanical ventilation time,
and total treatment cost in two groups before and after treatment were compared. Results  After treatment, the total clinical effective
rate of the treatment group (85.33%) was significantly higher than that of the control group (70.67%, P < 0.05). After treatment, the
bacterial clearance rate in the treatment group (73.33%) was significantly higher than that in the control group (56.00%, P < 0.05).
After treatment, the disappearance time of rale, cough and sputum and body temperature recovery time in the treatment group were
shorter than those in the control group (P < 0.05). After treatment, WBC, PCT and CRP in two groups were significantly decreased (P <
0.05), and the decrease in the treatment group was more significant than that in the control group (P < 0.05). After treatment, the
treatment group showed significantly lower hospitalization time, mechanical ventilation time, and total treatment cost compared to the
control group (P < 0.05). Conclusion Two-step infusion with loading dose of piperacillin and tazobactam can significantly improve
the clinical efficacy and bacterial clearance rate of severe hospital-acquired pneumonia caused by gram-negative bacteria in ICU, and
can significantly shorten the time of symptom improvement, thus shorten the time of hospitalization and reduce the cost of treatment.
Key words: Piperacillin Sodium and Tazobactam Sodium for injection; two-step infusion with loading dose; gram-negative bacteria;

hospital acquired pneumonia; PCT; mechanical ventilation time
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P < 0.05 vs control group
2 PAMEERELLR
Table 2 Comparison on bacterial clearance rate between two groups
2H 531 n/fl THEERI e s kR RG] 1B E AT R 51 SIBBRH %
ot He 75 12 30 10 23 56.00
bEbig 75 13 42 9 11 73.33"

EXIRA LE: "P<<0.05
P < 0.05 vs control group



+ 2766« FE3VHFEILH 2023F 11 H

AR b A

Drugs & Clinic Vol. 38 No. 11 November 2023

2.3 PRLAIIEAR BRI W & B (B EL A5

NERI iRl A =P R T NRUAY A7 R PN L
AR B I (8] 227 W2/ T3 4L (P<<0.05), 7
LRz BA AR (P<0.05), W& 3.

2.4 FRBARMIEIRELE

RITJE, W4 WBC. PCT il CRP ¥ 3% %
(P<<0.05), HiAJ7ZH WBC. PCT A1 CRP /K15 &
FHR T AR (P<0.05), % 4.

*3 AR EKERELE ( xxs )
Table 3 Comparison on improvement time of clinical infection signs between two groups ( X s )

ZH 5 /{5 B A /d NN 978 1 S ) )/l W55 9 S ] /d
pagict 75 5.52+1.17 7.14+1.32 9.56+2.16
bEbg 75 3.27+1.05" 5.83+1.24" 6.97+1.48"

ExIHa4 s "P<<0.05
P < 0.05 vs control group

R4 PEKMIEIREE ( x+s)
Table 4 Comparison on inflammatory indexes between two groups ( X #s)

2H 51 n/f WLEZ I [A] WBC/(X 10%L™) PCT/(ng-mL™) CRP/(mg-mL™1)

pagi 75 YBITHT 17.28+6.33 5.56+2.13 27.46+7.24
BTG 11.46+3.28 2.33+1.32 16.25+5.16

BT 75 YBITHT 16.15+7.11 5.71+1.89 28.19+7.48
RIT)E 9.52+2.85" 1.57+1.05 10.33+4.36"

HFRMARITATHE: "P<0.05; SXIBAIRIT)SLLE: 4P<0.05

P < 0.05 vs same group before treatment; 4P < 0.05 vs control group after treatment

25 FRAEBTIEIRELE

YETT AN HE ZEL A3 B i TE) 23 3l R (17.23+
9.59) d fll (22.41+11.75) d; MBS 45k
(7.224+3.16). (9.57+2.59) d, JRIT TN
(21474.36+2794.38). (29 448.17+3759.29) JG.
P 2H L 22 I Seit e L (P<<0.05).
26 MHEATRRKRREEE

YEIT I IE] P A R R R A SR G A A e L 3E

FHR IS B o
3 g

YL HUH 25 PKIPD BEi%, I A A e BT 24
W, BUBEAE FH 50 5 AR AR P I 2459 B KT S AR
WEE (MIC) A (T>MIC) #5%, B T>MIC ik
Ko, HPUr G PR ERsRE . AR SR RIS BT LB,
IR 7 P8 A At et B R s S K Ay B 1) ] 3505 7 1)
2R T MIC BB [E] (T>MIC) B, 5 K R
HE I T>MIC [ [E] 2 MR PG BR At e B 3 R4 A
RO PRI O, S A AyE B[R] SRR S v mT 1
I T>MIC WistrE, FERAREE TR, Wb E
5777 O e =T < 7 A B W = PV T i Y 1 Y
WHAAELE— @ PR AR G . AR AP B i R A 92 2
N B- BRI 2GR N 250k KT 2~4 £5 1)

MIC I 74 R S IR fe KR B (1) 2% A A M2 4 g 4% g 4B
KAERT (B 25 25 B TR IR E (Cra) HIFEAK LA
JOR VR FERT E] (Trax) HIAEIR, T B 25V REY)
REREARTRD . FET I, PRI T 2580
HI A LS 2577 R— A R 2P P k. 1
AP, PR B R B AN B 2~4 5T MIC
HVNRE ) Coaxs BUEEAEI) Trans 1056 2 RS %0
T, XEERL AT LAZEREE 2 MIC (2540, BH B3
25 FE = T MIC IR (T>MIC), 4i%E Iz
TR PE IR VB[], 2 s e AT RA13:220 il o 56 S5 ISR
FHRF RIS TR, IRB PG IE 49, 45 8h
YRYG L IR, WD HETRIN 253805 HFRISAR R (PTAS)
B 5835 KT R KRR AL gk, L E
iy 245 % PTAs 3R] 15 %] 100%.

H AT, A far 5 50 fn vk e B N A R 2 T
5 B A S T R M 2 Dt ERE SR R AT
T 1 A Ao 28 B WK v P PR Atk e EEL4H SR FH 7 4 ) B 7 0
B IR R 4RIE . Zha 25050 BoR, TREE
PE AR A ELIE YR YT P TR B- A I e 78 S B E
BRI T 205 8 3R A5 il 28 (0 R T R0 5k 7 B A 25 24
YiteY, HEBZFEHNS . fEIEEEH RN,
WRF PG AR A EL IR VG P8 1% B- P4 ok A B A A o



EIBBE Y 2023411 A AR & 5l A&

Drugs & Clinic

Vol. 38 No. 11 November 2023 « 2767

TR B LB GST T RS i B M IS 2 AH 24081, A
FRIN, ZHEM AT ERINRE . 8150 R R 55
B PN B G i 7 B A 2R 2 PR 25 2 TEAE OO
BV 3t L3k PR R 7 B M S 2 mT I e e R s £ EE i
2B I XURG8, [RIE, SR AR 7 RAfth e B 2
FH 2477 58 DA iy B R SR G SR 3 IR AR T R0, I s
BT AL 0E, BRI T =8 1% B-P ik
B AT 8 B AR BT B 05 DS 24 i T o R
TP TR 245 A L T 11 J % IR

AHIF T AL G K AR I B s R, F Rz
P PR At A £ L 57 £ 7] B A D IR T 2 B B
FICHRE IR BE IR A LT 28 I AT T 2. SR EoR, ¥R
g NiolH1Z SR SR &Y I PR T E N bl 68
(P<<0.05), MZWRZHE . Mo . R I PRI
PR YK B IE I IA) R 25 /N TR A (P<<0.05); £
W5 S TE)  ATLAWGIER A I ()RS 297 3% FH S /N T 0 R
4 (P<<0.05); ¥4¥7 )5, WBC. PCT #l hs-CRP &
RAEFEFR BN TXTIELL (P<<0.05). PCT. CRP Al
WBC & =& ZE4H B K G 12 Wide b, 2 T f (1) S 20T
i br. R EEE / IR EE R TOIR TR )
#He2E PCT FENARERAEAT FBLBE 2504665, 24 PCT
BREZ) 1mg/L, T & HAPUHEZML, CRP S5l
IR IR, HAKCPAE— @ R AT DL it
R ) e BRSOl BRI, PCT BE
4 CRP TR & 4 Ml i e Tl Hh 1 AUC K
0.944, FUBE N 93.80%, FF5t[E )y 89.20%M81, 75
FZLENN 5T R, PCT. CRP S WBC il gk
B I REAS A Il R ek B B, 2R R AR
(AUC) /y 0.817, BUKEEN 88.70%. FF5F %N
64.50%. JAIT AR KA TEEAR RN, Fif &
& IR 56 SR TT o

25 LATR , MK T AL G e Ky i [ 45 257 R
Wk 7 5 A At e B 2 47 £ 7] B 9 AP 208 9T 2 B
P R BCEEE = e SR AP il 9% RESRAS I PRI 38R At B
BERR, BAEWHESFHAIHA.

FBEAR AEEHERARGEEF G TR

SE R

[1]1  AREEE A W 27 7y o TR e o 2 o [ N B B 3R A
PRl 5 55 EURATLAR Al 58 2 W AR T HE R (2018 4

W) [3]. HRAesh i AR 2 i, 2018, 41(4): 255-280.

Rhodes N J, Liu J J, O'Donnell J N, et al. Prolonged

infusion piperacillin-tazobactam decreases mortality and

(2]

improves outcomes in severely ill patients: Results of a

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15] REH, AL, KK, 5.

systematic review and meta-analysis [J]. Crit Care Med,
2018, 46(2): 236-243.
BIR, Fte, FEM. LB PID a7
FE It 28 S8 W PRI RO AR BRAR AR EORE R [J]. PRI
RWFFE, 2018, 10(34): 124-127.
BRUK, WA E, RN, SR RP B KRR YT
FURE WP 5 7 EE R T R 9], R EERE 2
F=iE, 2017, 37(23): 2383-2386.
Kondo Y, Ota K, Imura H, et al. Prolonged versus
intermittent B-lactam antibiotics intravenous infusion
strategy in sepsis or septic shock patients: A systematic
review with meta-analysis and trial sequential analysis of
randomized trials [J]. J Intensive Care, 2020, 8: 77.
Knoderer C A, Karmire L C, Andricopulos K L, et al.
Extended infusion of piperacillin/tazobactam in children
[J]. J Pediatr Pharmacol Ther, 2017, 22(3): 212-217.
PUR 20 RAR I B SR 5 A 2. PR 257 e PR 1K
AR T RN [3] b B K 2 B A gk A, 2014,
30(9): 844-856.
HEEGHE DS BERRT R RS, ST
RN T2 252 BRI PR N & 5380 [0, e
KRNI 44 75, 2018, 41(6): 409-446.
HKAL, WA, Wik . RP R SLEIRE-E7 5
TH AR P AR b P B $E 6] 15 B 4 3 22 B M T IR i
777 RS RIS EAER [J]. T EENRERE, 2017,
56(8): 595-600.
FIH, HE, SeMR, AF. VRS FIURAL PG/ e 5 2E 5
(¥ PK/PD Xl AR F 2575 AL IR S [3]. H 25
N5 W, 2017, 14(5): 305-309.
Peggy S, McKinnon. Evaluation of area under the
inhibitory curve (AUIC) and time above the minimum
inhibitory concentration (T>MIC) as predictors of outcome
for cefepime and ceftazidime in serious bacterial infections
[J]. Int J Antimicrob Agents, 2008, 31(4): 345- 351.
Eguchi K, Kanazawa K, Shimizudani T, et al.
Experimental verification of the efficacy of optimized two-
step infusion therapy with meropenem using an in vitro
pharmacodynamic model and Monte Carlo simulation [J].
J Infect Chemother, 2010, 16(1): 1-9.
RS, U, TKME, 55 SR RIS IR B PY
M-Abme SR P ESE 2577 % [3]. T EER ST
Z=iE, 2012, 12(5): 372-376.
Zha L, Li X, Ren Z C, et al. Pragmatic comparison of
piperacillin/tazobactam versus carbapenems in treating
patients with nosocomial pneumonia caused by extended-
spectrum B-lactamase-producing Klebsiella pneumoniae
[J]. Antibiotics (Basel), 2022, 11(10): 1384.

& WR LV AR A e 3 YR



* 2768

FE/BENH 2023F 11 H

AR b A

Drugs & Clinic Vol. 38 No. 11 November 2023

[16]

[17]

SYP=B i B- PN B Bl o A B ) 4 4 L R T A
) meta 7> #7 [J]. HhAeAR Su g &, 2018, 36(6): 333-
339.

SO, TARE, T4l & IREEMRENE G HEF
(AR H 28 5 0 i 2 A P S AR e [3). PEARZ %%
%, 2021, 36(2): 315-318.

HABEE S o ERE R oy 4, UE BT REERE i
AR ST VAT 45 7 (2014) [J]. AR RS E, 2015,

(18]

[19]

54(6): 557-581.

Tang J H, Gao D P, Zou P F. Comparison of serum PCT
and CRP levels in patients infected by different pathogenic
microorganisms: A systematic review and meta-analysis
[J]. Braz J Med Biol Res, 2018, 51(7): 6783-6789.
JREE, WUEBR, WKL, 5. WARIER T2 Mg S
DREAN I A MR A Im R OB [9]. AR EE e g
ek, 2023, 33(2): 189-192.

152

[FimdE £23]



