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ABSTRACT

Background: In July 2016, the Infectious diseases society of america and the american thoracic society (IDSA & ATS) published a
guideline recommending piperacillin/tazobactam (Pip/Tazo) 18 g/day as the anti-pseudomonal dose for the treatment of pathogenic
pneumonia, After the guideline was published, the Pip/Tazo dose used for the treatment of pathogenic pneumonia was changed
from 13,5 g/day to 18 g/day in a superior general hospital intensive care unit (ICU), In this study, we analyzed the effectiveness and
safety of the new dose, Methods: Adult patients aged =19 years who were diagnosed with pneumonia in ICU and who received Pip/
Tazo for 7 days or more from September 1, 2015 to May 31, 2017 were included in the study, The electronic medical record (EMR)
was retrospectively analyzed. Results: At baseline, there was a significant difference between 44 patients treated with 13.5 g/day
and 31 patients treated with 18 g/day of Pip/Tazo. The 18 g/day—treatment group comprised more elderly patients than the 13.5 g/
day—treatment group (p=0,028), The results of the treatment—effects analysis showed no significant difference between the two
groups, In case of safety data, there were significant differences in two parameters related to blood count, namely hemoglobin
(p=0.016) and platelet count (p=0.011). Conclusion: Based on the significant difference in baseline age, there is a possibility that
high—dose Pip/Tazo showed improved therapedutic effect. However, when high—dose Pip/Tazo was used, the blood cell count was
found to drop from the reference value more frequently, Therefore, blood cell count should be monitored carefully when high—dose
Pip/Tazo is administered.
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SHA egka, Y A7 A=A FEEEA carbepenem
A FAYAE AH&3}7] B}k Pip/Tazodt 28 FAAS 9417
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MIC?] 7k A X5 Aoh&-S T7HA B Ee=
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&) anti-pseudomonal Pip/Tazo doseZA] sanford guide|X=
18 g/days} & 8-70] A AH8-& Axsta Yok
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ATk SHAIRE 2ok S7IAREE A 2 A= 2 2 Feel o)
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e X5 a7} BAAS EAste A S W] HdA
< rYstar, $A; x| 5ol 71 st} = AT

S

r 2 on

AT by
PNI=ES]

MEIIE

B ATE 20153 99 195H 2017 59 31971A] &4
T AL AT B 7IARY] HE AsE
918l Pip/TazoS 79 o)/ FoIgh vk 194 o)de] Al $Ak=
EH}?:]'—QE 3}9}1:]__1,4,14,15)

Hel7|1E
A Azl 3ol BS 89 F2 oshacleow #8S

T U= BIZIGAERL H7Fs Asht s A, a3 wel A
aA3S A7) Hske] 714 H@3k $kx}(chronic obstructive
pulmonary disease, cystic fibrosis, idiopathic pulmonary fibrosis)
E A7l ALttt A 3 2] Jagh A
A AT ool A AlJstAnt. 2177 SAl= s7 Ak
Pip/Tazo 85 20| B 23} creatinine clearance (Cockcrofi-Gault
equation) 40 ml/min (Cockcroft-Gault equation)”} 40 ml/min ®]%F
NE e EEEERD

Hiolg =& &=

B4 54 Y=

Aol 71 BAE Flel] slalkel viol, 4, 7], B,
A A=A]4=(Body Mass Index, ©]3} BMI), Acute Physiology
And Chronic Health Evaluation II score (¢]3} APACHE II
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L}, o] Aol M= 2t 2] A E Q13}] chest x-ray #4241
A)£)8F mCPIS (0~10)2 12} H7} A E2 A3 THTable
). o= FHHI Hr7t B3k mCPISE H7t A
12 AL3l9 e, mCPISE 194, 7¢4), 1493 7|55 &
gz o 7 B39} 116)

22k b AxEA B A 7R 3 Al 713
ventilator AF2-717F, 14 o] procalcitonin 737338} &5, Pip/
Tazo X5 A= 213}t carbapenemA| YA =] kA 3l
& 23 iYW AMEEC] gig ARE Sk ©
reactive protein 7+ €] 7|E} @FRESAE SVl HIS
o]/do] A3, IDSA & ATS 7tol =2}l 4 7o) AF = A
S AAEIA| o} 4 = ol M A2 &k

oMY HIt B

A IS 93] 2)ekA] o)l Wk o] kS F A
ol A wll§- &3 (210%), E3HA(21%,<10%) 12]al &
BEA] BAI(20.1%,<1%) T S= 5 Foll A, A} oFE o]



A ) HAA H® X85 913} Piperacillin/Tazobactam®] £ w2 g 3}9} oA A B / 169

Table 1. mCPIS scoring conditions
mCPIS (0-10 point)
Temperature (0-2 point)
>36.5 or <38.4 = 0 point
>38.5 or <38.9 = 1 point
>39 or <36.5 = 2 points
Blood leukocytes(/uL) (0-2 point)
>4000 or <11,000 = 0 points
<4000 or >11,000 = 1 point
Band forms =50 percent = add 1 point
Tracheal secretions (0-2 point)
Absence of tracheal secretions = 0 point
Presence of nonpurulent tracheal secretions = 1 point
Presence of purulent tracheal secretions = 2 points

Oxygenation (0-2 point)
PaO,/FIO,, mmHg >240 or ARDS = 0O points
PaO,/FIO, <240 and no ARDS = 2 points
Culture of fracheal aspirate (0-2 point)
Pathogenic bacteria cultured in rare or few quantities or no
growth = 0 point
Pathogenic bacteria cultured in moderate or heavy quantity
=1 point
Same pathogenic bacteria seen on Gram stain, add 1 point

mCPIS, modified Clinical Pulmonary Infection Score
ARDS, Acute respiratory distress syndrome

1R Bl o]go] 13] oo|ld EES EAlsIH. 7
<==](hemoglobin, platelet, white blood cell), 21715 {Blood Urea
Nitrogen (°]8} BUN), Serum Creatinine (©|3} Scr)}, |5
{Alanine aminotransferase (°]3} ALT), Aspartate aminotransferase
(©J3} AST), Total bilirubin (°]&} T-bil)}, 3)2 (sodium,
potass1um) 231 7|ERRA] E FHE, AL B R IAY of 7
£ TR 24 gk A5 194} ]9 Fo 7R Y
5_‘437— HA 7R zlo]E BluLsiTh
T A AEE HA)F71Z (Electronic Medical Record,
EMR)E o]-8-3o] $3F2| 0 2 348tk

SHEA

'5"6]:X4__£ AT 2154 st $43
TE Uro] 47 A B4 At d&5d W
ATEEE W= AF (o), A%, A5, APACHEII score,
Day 1 mCPIS, Day 7 mCPIS)= independent t-testS A]3J3}t

G, Hd xFPXE BT 958 W T v
EXE w2+ A5 (BMI, Day 14 mCPIS, ventilator AF&-7]
749 A1) 77k =814 219 7)7F BUN, Ser, ALT, AST,

T- bll}— Mann-Whitney U testS A|&3}93L, S373 A2
T HOZ XA B4 WHE=e] 79 chi-square testS
Al&YEIAL, 7=} SE 2R Alo] 20% o)}l 75 ¥

9] B A of|= Fisher’s exact tests 7142 2 A8ttt

g B

Armonk, NY, USA) &

IBM SPSS Statistics ver. 23.0 (IBM Co.,
ARESIA AL, oS p<0.052 A

oJ5giet.
O HEx BS
B Aqe o A SN e 9l 39k A

T2, B9 ]?_EE]/Q.AH%Q (Institutional Review Board,
IRB)9] 5918 o} 3} THIRB number 4-2017-1052).

g+ 2t

N ps L)

AT7)7H2015F 9 192017 59 31Y) B3+ A4 750
G A= F T5HOE, 13.5 g/day AREE(0] 8} A8
4474, 18 g/day AFET(O]8) &) 31 E FAAEAT
Pip/Tazo AHE- &3l whe} 27-¢ BA-2] 7|4 & ¥l
7] Y3f Lro), A, 7], A5, BMI, APACHE 2 scoreol] tha}
o 5A #4938 A7} Yol & AlQst BE JEolA F 3 F

93}t AJolE Hole =2 It Table 2). 7]¥ ventilator

o, W8 A, 578 Aol thsto] SA BAE AT
A3t 27 FrofRh Aol Hols @2 {IUTH(Table 3).

BHAHL 2 ge70] 63.3+16.04), L-E&FTL 70.4+11.64)
2 8o P A= o] o =UTHp=0.028).

Xz s1
Pip/Tazo T &% ¥ &3} EX4S 93 13} H7} A%
mCPISE Fof AlH H2 2498 A} A8} -8l

Al 242+ Day 1(3.1x1.8 A vs 3.1£2.0 #; p=0.992), Day
7(2.6£1.4 3 vs 2.9£1.5 &; p=0.335), Day 14(2.0[2.0-3.0] 2
vs 3.0[1.5-4.0] 3; p=0.463)C.= Yeht &F frolgk Apol&
Ho]X] &k9JTtHTable 4).

Fof gifol| & 2%} W7} AR E 24§ A, carbapenem

Table 2. Comparisons of clinical characteristics between doses

Division 13.5g/day 18g/day p-value
Age, years 63.3(£16.0) 70.4(%11.6) 0.028
Gender
Male, n(%) 29(65.9) 23(74.2) 0.444
Female, n(%) 15(34.1) 8(25.8)
Height, cm 163.9(+8.5) 163.3(x8.0) 0.767
Weight, kg 57.6(%16.3) 58.7(£10.6) 0.748
BMI, kg/m? 22.2(16.7-25.4) 22.1(19.3-23.4) 0.591*
APACHE Il score 22.5(+7.8) 22.9(6.5) 0.819

mean(+SD) or median(q1-g3) or count(%)

* independent t-test or Mann-Whitney U test

chi-square test or Fisher's exact testt

BMI, Body Mass Index; APACHE Il, Acute Physiology and Chronic
Health Evaluation Il
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Table 3. Comparisons of clinical characteristics between doses

Division 13.5g/day 18g/day p-value
Presence of exiting venfilator 33(75.0) 18(58.1) 0.122
Underlying disease
Cardiovascular 22(50.0) 20(64.5) 0.212
Nervous system 28(63.6) 17(54.8) 0.444
Gastrointestinal 17(38.6) 18(58.1) 0.097
Respiratory 27(61.4) 21(67.7) 0.571
Solid tumor 11(25.0) 8(25.8) 0.937
Blood tumor 0(0) 1(3.2) 0.413
Organ fransplant 0(0) 1(3.2) 0.413
Combined antibiotics
Azithromycin 0(0) 1(3.2) 0.413
Levofloxacin 29(65.9) 23(74.2) 0.898
Moxifloxacin 4(9.1) 1(3.2) 0.397
Linezolid 0(0) 1(3.2) 0.413
S/T complex 9(20.5) 7(22.6) 0.825
Teicoplanin 21(47.7) 8(25.8) 0.055
Vancomycin 1(2.3) 1(2.3) 1.000
Identified bacteria
ABA 8(18.2) 5(16.1) 0.817
AST 16(36.4) 10(32.3) 0.713
DIP 5(11.4) 1(3.2) 0.391*
KPN 7(15.9) 4(12.9) 1.000*
PAE 4(9.1) 1(3.2) 0.397*
SAU 7(15.9) 3(9.7) 0.509*
SCN 3(6.8) 3(9.7) 0.687*
S— 7(15.9) 5(16.1) 1.000*
Count(%)

* chi-square test or Fisher's exact test

S/T, Sulfamethoxazole-Trimethoprim; ABA, Acinetobacter baumannii; AST, Alpha streptococcus; DIP, Diphtheroids; KPN, Klebsiella pneumoniae;
PAE, Pseudomonas aeruginosa; SAU, Staphylococcus aureus; SCN, Coagulase-negative staphylococci; S, Staphylococci

Table 4. Comparisons of efficacy between doses

Al A 2] oA ATE(22.7 % vs 16.1 %; p=0.482)0] 1L

Division 13.5 g/day 18 g/day p-value fLFOA] e Ak By o)t BEAGHo R Foldk xjo]
Day 1 mCPIS 3.1(1.8) 3.1(x2.0) 0.992 E Ho|x] gkar, e} BE AT FoJ3t zlo]7t SIS
Day 7 mCPIS 2.6(x1.4) 2.9(+1.5) 0.335 THTable 5).
Day 14 mCPIS 2.0(2.0-3.0) 3.0(1.5-4.0) 0.463*
mean(£SD) or median(q1-g3) OFX{Ad
*independent t-test or Mann-Whitney U test o
mCPIS, modified Clinical Pulmonary Infection Score Pip/Tazo &3 ¥ HHA] ¥4 23}, A8+ 3-89
Table 5. Comparisons of efficacy between doses

Division 13.5g/day 18g/day p-value

Death within 3 months, n(%) 8(18.2) 6(19.4) 0.898
Conversion ratio to carbapenem antibiotics, n(%) 10(22.7) 5(16.1) 0.482
Procalcitonin normalization ratio, n(%) 32(82.1) 22(84.6) 1.000%
Duration of ventilator, days 6.5(2.8-17.3) 7.0(0-20.0) 0.281*
LOS, days 29.0(18.8-69.8) 41.0(30-74.5) 0.497
ICU LOS, days 12.0(6.8-28.3) 21.0(6.5-32.0) 0.915

median(q1-g3) or count(%)
*independent t-test or Mann-Whitney U test
chi-square test or Fisher's exact test!

LOS, Hospital length of stay; ICU LOS, Intensive care unit length of stay
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Table 6. Comparisons of satety between doses

Division 13.5 g/day 18 g/day p-value

Blood cell count

Neutropenia, n(%) 5(11.4) 7(22.6) 0.216

Anemia, n(%) 6(13.4) 6(19.4) 0.016!

Thrombocytopenia, n(%) 17(38.6) 16(51.6) oot
Kidney function

ABUN, mg/dL 5.9(0.3-15.3) 3.8(0-7.4) 0.126*

AScr, g/dL 0.05(0-0.2) 0.16(0-0.3) 0.205*
Liver function

AALT, IU/L 13.0(3.75-39.5) 11.0(0-38.0) 0.170*

AAST, IU/L 16.5(8.8-37.5) 13.0(2.5-32.5) 0.268*

AT-bil, mg/dL 0.2(0-0.5) 0.2(0.1-0.3) 0.956*
Electrolyte imbalance

Hyponatremia, n(%) 22(50.0) 12(38.7) 0.333

Hypokalemia, n(%) 35(79.5) 23(74.2) 0.586
The others

Nausea and vominting, n(%) 4(9.1) 4(12.9) o7nt

Diarrhea, n(%) 9(20.5) 6(19.4) 0.907

Constipation, n(%) 5(11.4) 3(9.7) 1.000f

Skin rash, n(%) 12(27.3) 6(19.4) 0.429

median(qg1-g3) or count(%)
*independent t-test or Mann-Whitney U test
chi-square test or Fisher's exact testt

BUN, Blood Urea Nitrogen; Scr, Serum creatinine; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; T-bil, Total bilirubin

A Z¥zE " WAE(13.6% vs 19.4%; p=0.016) 2 d43 7+
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RIL, 1 9] 718} S EAS A BF fol g

] 2SJTHTable 6).
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Pip/Tazo2] 2132l &3 ¥ vlw A7} gle AA-YS 19
g of, B A= Pip/Tazo 85 Sigol it a7je} kS
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AgPAT] = B HE X85 A% BEA A
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A HE X8 E ) AFE-S ul, carbapenem7] YA 9} B w3}
o:] %E_O]_x] ololq_ 1-4) JJ:L L=RCRE | ]_ carbapenem7=ﬂ if}xgx-]] /\}
Lof] W= 72| carbapenem =% Z7}2 carbapenem-resistant

Enterobacteriaceae  (©]8} CRE), carbapenemase-producing
Enterobacteriaceae (°]3} CPEY} Z7sl= F3dS 115
23 87| Pip/Tazo AHS B3l X5 o5 71 =28
O ZM carbapenemA] YA ALEE FHhol| V|osks AL F
Qa2

2 ATxe BARCE Fogh AolE HolA = ¥l
L} o] oFAl9] X5 Aaj 2 Q1§ carbapenemA] FAA ] A
ghEo| ks AS BT o= PipTazo®] 571 835
ALgsto g X8 Augo] 748l F54 0 2= carbapenem
Al YA AR 7Ho]] 2 CRE, CPE 9] thAlWAdTe]
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B TN, F 3 VA S 4% A
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o oA HHY X5 g} ASEis 7ol S
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8-l T Pip/Tazo®] FAAS BlaL £418F A, 1187
oA W A EY P4 AT EANIETE SAHC
FroletAl =8kar, WdT Ao O Wert 58 BES
Btk Aol w2 e wEeedd dAAe &
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X| 50| A Pip/Tazoo] A8 &7l & &7} % kA4S vl

LENE BRI EERECE
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W4 91e) A8l Pip/Tazod] & Thar) AL 5
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