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ABSTRACT

An Analysis of the Appropriateness of
Piperacillin/Tazobactam Dosing

in Obese Cancer Patients in a Tertiary Hospital

Ji Hyun Kim

Advisor : Eun Joo Choi, Pharm.D., MSPharm
Department of Clinical Pharmacy,

Graduate School of Clinical Pharmacy,

Chosun University

Abstract: Piperacillin/tazobactam (TZP) is one of antibiotics against a broad
spectrum of gram-positive, gram-negative, and aerobic and anaerobic strains
of bacteria. It is indicated to treat principally pneumonia, peritonitis, febrile
neutropenia, intra-abdominal infection, or to use prophylatic treatment. Studies
have shown that it can cause the high risk of serious nephrotoxicity in
patients with CrCl<40mL/min. Additionally, due to leading to changes in its
pharmacokinetic and pharmacodynamic parameters by TZP-treated patients’
renal functions and obesity, it is important to administrate as well as to
monitor TZP based on the consideration of their renal functions and Body
Mass Index (BMI) levels in the process of TZP-treatment. However, studies
related to these points, especially in cancer patients, have been rarely
performed in Korea. The purposes of this study were to determine the
appropriateness of initial administration dose of TZP and examine its dosing
appropriateness based on renal functions of obese cancer patients in a tertiary
hospital. This study was retrospectively conducted through Electronic Medical
Record (EMR) which contained laboratory data and TZP dosing of each
patient. Out of 7058 patients during the study period, 102 were selected based
on inclusion and exclusion criteria and classified by their renal functions. As

a result, although TZP should be used based on patients’ renal functions to
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adjust its dose, its initial dose and dosing interval were consistently used
without considering patients’ renal functions on a regular basis. Especially, in
the comparison with FDA dosing standard of TZP, approximately twice patients
with 20mL/min <CrCl<40mlL/min received domestically 4.5¢ instead of 2.25g as
the TZP starting dose, which indicated that twice TZP doses were administered.
Therefore, Further related studies are required to confirm the results from this
study as well as to better optimize TZP dosing for more effective and safer
TZP use in the infected patients treatment process, decreasing its adverse

effects.

Keywords: piperacillin/tazobactam, dosing, appropriateness, obesity, cancer,

renal function, BMI
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Piperacillin/tazobactam(TZP)2 1% ¢Adw 2 I3 A4 2 F7)d o] A
2gS zte e AR B | 74, 95 349, sl 7 a4,
A AdF, 35T 2422 A3 29 2 3dF5 5o AHgEE FgAe
E3], TZP+= v9 A WS Holx =31+ (Pseudomonas aeruginosa)ol
& ¢ dHES e AR TF HE A AR Fag 98S I
Y7 Infectious Diseases Society of America (IDSA)$} National Comprehensive
Cancer Network (NCCN)®] A ZAF oA += Multinational Association for
Supportive Care in Cancer (MASCC) @A el e} a9 d o &Hobe A}
ANA T HaE Qg ddo] TAYS B APH A= TZPE 14 A9
oFE R Auska Yok’
TZPo T & kel A &5 A7]sdd wet 2ol7t & & o, TZP
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Table 1. Piperacillin/tazobactam dosage regimen (Adult, CrC1>40mL/min)

N 59 FF ABA F 2 %F database SW okFE
OIS Daily Dose and Dosing interval Duration A1 A
Appendicitis (Moderate to Severe),
) 3.375g IV every 6 hours 7-10 days
complicated by rupture or abscess
Community acquired pneumonia
3.375g IV every 6 hours 7-10 days
(Moderate)
Infection of skin AND/OR
subcutaneous tissue
3.375g IV every 6 hours 7-10 days
FDA (Moderate to Severe), 45g TV every 8
Labeled uncomplicated or complicated hours
o Puerperal endometritis
indication 3.375g IV every 6 hours 7-10 days (Max. 18g/day)
(Moderate to Severe)
Pelvic inflammatory disease
3.375g IV every 6 hours 7-10 days
(Moderate to Severe)
Peritonitis (Moderate to Severe) 3.375g IV every 6 hours 7-10 days
Nosocomial pneumonia 4.5g IV every 6 hours, with an
] ) 7-14 days
(Moderate to Severe) aminoglycoside
—_ 2 —_
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Table 1 (continued)

Indicati =9 ofF AWM B o fF database ZU E
ndications Daily Dose and Dosing interval Duration Aw A
) o 3.375g IV every 6 hours
Bacteremia, Septicemia 7-10 days
(Max. 4.5¢ IV every 6 hours)
3.375g IV every 6 hours, if P.aeruginosa
Intra-abdominal infection, ]
] 1s suspected 3.375g IV every 4 hours or 4-7 days 45¢ IV every 8
complicated
Non-FDA 4.5g every 6 hours hours
Pyelonephritis and
Labeled . . (Max. 18g/day)
o complicated urinary tract 3.375g IV every 6 hours -
indication

infection (UTI)

) ) ) 3.375g IV within 60 minutes prior to
Surgical (perioperative) )
surgery. Doses may be repeated in 2 -

prophylaxis ) ]

hours if procedure is lengthy
Empiric anti-infective 45g IV every 8 hours, with(P. aeruginosa 45g IV every 6
management of febrile is isolated) or without(P. aeruginosa is - hours, with an
neutropenia not isolated) an aminoglycoside aminoglycoside

_3_
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Table 2. Piperacillin/tazobactam dosage regimen (Adult, renal impairment)

Indication Renal Function (CrCl (mL/min))

59 FF AHA L o FFE database JFU FFE AHA

> 40 no dose adjustment necessary

20 - 40 2.25g every 6 hours 45g every 8 hours

< 20 2.25g every 8 hours 45g every 12 hours
All 45g every 12 hours,
o 2.25g every 12 hours; 0.75g after each )
indications Hemodialysis o FAol ¥ F 2255

dialysis session )

(EXCEPT B Z 5o
nosocomial

pneumonia) CAPD

2.25g every 12 hours; no additional

dosage necessary

CRRT

CVVH : 2.25-3.375g every 6-8 hours
CVVHD : 2.25-3.375g every 6 hours -
CVVHDF : 3.375g every 6 hours
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Table 2 (continued)

Indication Renal Function (CrCl (mL/min)) ¢ <% AEA 2 o ekF database Ul FF AW A

> 40 no dose adjustment necessary
20 - 40 3.375g every 6 hours 45g every 8 hours
< 20 2.25g every 6 hours 45g every 12 hours

45¢g every 12 hours,
2.25g every 8 hours; 0.75 g after each

N miag ~ Hemodialysis o . Yl FAM o] B & 22508
osocomia. dialysis session .
. E_ ==
pneumonia e

2.25g every 8 hours; no additional
CAPD _

dosage necessary

CVVH : 2.25-3.375g every 6-8 hours
CRRT CVVHD : 2.25-3.375g every 6 hours -
CVVHDF : 3.375g every 6 hours

IV, intravenous; Max, maximum daily dose; CAPD, continuous ambulatory peritoneal dialysis; CRRT, continuous renal replacement therapy; CVVH, continuous
venovenous hemofiltration;, CVVHD, continuous venovenous hemodialysis; CVVHDF, continuous venovenous hemodiafiltration.

This table was adapted and summarized from reference 1,2,8-10.
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Figure 1. (a) 12g/9 2 (b) 16g/¥ T+ 18g/¥4 9 & #HLS EF 2 (bolus), A
% 2 (extended) == d% 3 (continuous) P2 TS AL, MICY o}
£ piperacillin®] E XX =9 & & (probability of target attainment, PTA).
A 98 dEd ExAE piperacillin® @ EE7F HA2AH YA E E(minimum  inhibitory
concentration, MIC)& Z¥}3tE Al7to] Fof 7H7 9] 50% ©]4<& AAT w3t Bol, 52 (bolus); qh,

8A|7tult}; gbh, 6A17Fektl; EIL A4 Fof(extended infusion); CI, €14 Fo](continuous infusion). This

=
Ci

figure was adapted from reference 13.

MA B A7 (The World Health Organizaion, WHO)o| A& A& &x] 4=(body
mass index, BMD7} 30kg/m” o4 - vwto s Aojstm glot o)A
= iEnerets] Aol whel 25kg/m’ o]4S wiwtew Aostm vk shx|uk
el oleld VE2 AT A AAEdd AN AYHUSERE =T ofX
7b 92 5 Ak 53], BMIZ}F 30kg/m® o] 4Fel Hlwt $249] Ao F& F g
2 ) ge wEo] ol o3 Fatel M B FAAA TZPS] F I}
g ool At FHHATHT? A2 Cheatham et al.®) A dE TZPE
H g SkAo Al FoJd A9 E¥EH(volume of distribution, Va3 A&
(clearance, CLs)©] F7}ste= ol oF&3dt% sepnjg o] Wtz <laf, H|vk $kxjof
A Bk B &%) Bedrtn BoFtH(Figure 2).°" Deman et al.e] 179l
A= BMIZF S5kg/m” o 4k¢l mEnlwk @xfol Al TZPE Fol& A, obEdl/ory

ez ]

o}
A HRAE FEATN7] skl A5H o8 (extended infusion)& Al %FS}3
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oY mwet, Zakrison et al.9] AFoNAME B ) 7o F&L we s
BMI 30kg/m° ©]43} wjgto & 1}ipo] TZP 8% A5a&S H|
AR e glgloy BMIZF 30kg/m® o] AFel  #xte] X
30kg/m® W wkel FAFHETE e Ao 7 eyttt ?

Piperacillin Serum Concentrations

Serum Concentration
(mg/di)

Figure 2. 2 =H] g9 330 A TZP 45g& 6A1F 7HF o2 3087 AH T
AL A TZPY dANEH EH % (steady-state piperacillin serum con-

centration). This figure was adapted from reference 3.
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Table 3. AFoZ wAHE &

€9 &% 2d& A% CrC1 B A

CrCl
Highest Second Third Lowest
Drug Dosing Dosing Dosing Dosing
Level Level Level Level

Reported as mL/min
Amoxicillin > 30 10-30 NA < 10
Cefazolin > 55 35-54 11-34 < 10
Gabapentin > 60 30-59 15-29 < 156
Lisinopril > 30 10-30 NA < 10
Piperacillin/tazobactam > 40 20-40 NA < 20
Trimethoprim/sulfamethoxazole > 30 15-30 NA < 15
Reported as mL/min/1.73m>
Acyclovir > 25 10-25 NA < 10
Amantadine > 50 30-50 15-29 < 15
Ampicillin/sulbactam > 30 15-29 NA 5-14
Atenolol > 35 15-35 NA < 15
Aztreonam > 30 10-30 NA < 10
Imipenem/cilastatin > 71 41-70 21-40 6-20
CrCl, creatinine clearance; NA, not applicable. This table was adapted from reference 22.

@9, TZPE Fol Wi dinel AT 4 A A% £y gom
=, A7l e g% xdol Wasttn ¥ Y A5l w3 8 4
AR &% xdo] WQad FEESS Table 390 AAEFGTE? 3Hxbo] 217]%0] A
4 Aol TZPS WHIZ1E oF 07-124%k02 WA FAE, A7)0l Ay
A5 "bk7) 7 =7bsby, E38| creatinine clearance(CrCl)7F 20mL/min B Wl 7 $-
oF 2-quj® Zv}ettn R uEHATEY H AFdAE TZP7F w2132 WYA
o] g3Ael E2 9 HA W CrCle] 40mL/min W 9HY 73 $-o A z}3k Al =
AL st 5 o9lo] AFEF Fojoh muEge] FasttE AL HAFUT”
Bauer et al.9] dAFodA+= A£24 AYA L2 (continuous renal replacement
therapy, CRRT)S %¥+= 3kx}o A TZPo| okwdl/cke a4 57do] 3z zhe] tp¢k
S e on, thie] @A) oheletd %A mdeax Radonn AnE
A4salr] 98l ArctzrUgde] Rasdn etk 120080 FHAES
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oz B9 FAASH BAE A5 et Jensen et al.o ATtoll ofsh,
TZPE Fold 79 3o A% 3&o] 7b4 =9 Aoz etk (Figure 3).%
w3 2014de] HEE Ao A E vancomycin ©E Fol 3 TZPE & Fo3
e HluE S A, TZP BE&dtolA AsAe] MAEe] ¢ 2 Zo® By
o™ ® vancomycin®] TZP EX cefepimes 434S A TZP W&o A
A A £ BAEC] ¥ Be Aow vy’

==

=k

[=1
]

A =cefuroxim [ =piperacillinftazobactam = meropenem

DD e

o
=1
1

70 -

60 -

Mean (95% CI) eGFR (ml/min/1.73 m*

50 —T T T T T T T T P

Figure 3. 3¥¢Y dAA Fo9 Fo FAHI AT+A o3} L(glomerular
filtration rate, eGFR)9] W3}, TzZPs meropenem Fo ¥ eGFR #ol: day 1

(p=0.78), day 2 (p=0.18), day 3 (p=0.09), day 4 (p=0.008), day 5 (p=0.001), day 6 (p=0.001), day 7
(p=0.0004), day 8 (p=0.005), day 9 (p=0.006) and day 10 (p=0.02). This figure was adapted from

reference 25.
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CrCle Axtstzl 98l Cockeroft-Gault(CG) 32e] &3] AF&Eo] o,
Food and Drug Administration(FDA)ol A 3|7} k&9 Al7|ed wE f3zxd
S 93 CG F4ol &g¥a k. CG T4 olE serum creatinine(SCr)e] A&
H&=d, SCre] A= 4543 #do] 9o, &3 total body weight(TBW)
7} o} lean body weight(LBW)S} wldls] F7tsls Aoz defA 9 53,
H Rk gzt CG a4l A8% v Sx=9 AA A7s SAHAASY A5 =0
7] 98 TS BASE Aol Aadd, oA AFE BAS 7] 93 HAd3

ZAo] AYYE R o) 22,2830-33

T
_1_
=

197630 23E ¥ LBW(LBWig):= TBW7} 125kg S %228 4 $-o] LBW7} 24
3t AE¢S Holmg TBWZF 125kg o] = BMIVF 50kg/m o]kl w|wk 3}
A Al F&shA S Aow yetwtow, ol gk Hwh Sxjo Al= 20050l 3R

¥ LBW(LBWap)E &3t Aol o Hgdsits 77 Atk (Figure 4).07 =
3l a1 EH]WH(morbidly obese) xS A2 2 3+ Demirovic et al.2] AFolA o}
I3t A AFAE FEsle] AL CrCl S A A 2473 sk S48 CrCl #

~

[e]
I Bl skl =Hl, LBWas= CG & 2ol tidste] ¢k CrCl kol Hla 4 g &ksgict
il gkt

ShA | Winter et al.9] Aol olstH, HAF, vlvh nXH|v x5 CrCl #

S =A3s7] Y8 CG 329 40% actual body weight(ABWo4)E st S
9 Aol =i rh® wak 201290 Uiy AT E xS BMI
el d8A g CrCl S 78] old$=® BMIZF 30kg/m” "W A=

TBW, 30kg/m?ol| Al 40kg/m® #]9+d 72 9= ABW, 40kg/m” ©]4d #$= LBW
= CG &4l ddste] CrCl e F3le Aol AAl S=AHX e AAE =Y F
A Ao Ve
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2.4

224 —e— 1BW
% —o— ABW
i’.% a4 —— LBW a7a ____,_,_I:I""-'-
=~ —a— FFW q
E =— PMWT ,f“"?f -
e i e .
@ . -
& 16 - / 2
m oy
5 = 0
& 1.4 / o
| 3
2 / e u
o 1.2 4 %,
E P .__.-"" -‘ 1
1.0 4
ﬂ E L] T T T T T T o T
25 S50 75 100 125 180 175 200 225 250 275
Total Body Weight (kg)
Figure 4. 50kg, 176cm¢l WAL 7|22 AA A Fo] 50kgolA
250kg Alol9l FA el tiAl A F(alternate body size descriptors,

ABSD)¢] ©¥H A

‘iﬂi]— IBW, ideal body weight; ABW, adjusted body weight; LBWigzs,

lean body weight published in 1976; FFW, fat free weight; PNWT, predicted normal weight;

LBWyy5, lean body weig

ht published in 2005. This figure was adapted from reference 30.

o) W Tl q otstatel wA® TZP Algol tE g e AP tE
A e ggade] EdE Nag ATSo|AnkIH oo A w haA s
%= 75l we TZPel §% AAAgd d@ A= F8) nulg Adolth. et
A, B ATel A= 33 WA T AFAE % TPE Fol we BAS Uy
o %o §% HAA 2L Av5d 42 §F YA ojnE FgHoz B
4.7 8t aat @k,
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TZPZE 7247k ©l

bk 71E (Table 4)*
30kg/m” °o]7d¢l FhAtE
A dste] TZPE thA

of WPAY B Aw7
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Table 4. The international classification of adult underweight, over-

weight and obesity according to BMI

Classification BMI (kg/m?)
Underweight < 185
Severe thinness < 16
Moderate thinness 16 to < 17
Mild thinness 17 to < 185
Normal weight 185 to < 25
Overweight > 25
Pre-obese 25 to < 30
Obese > 30
Obese (obesity class I) 30 to < 35
Severely obese (obesity class II) 35 to < 40
Morbidly obese (obesity class III) > 40
Super obese > 50
Super—super obese > 60

BMI, body mass index. This table was adapted and summarized from reference 14,37,38.

—_
%)
=
=
l-l\j
lo
[
(o]
<
r U
*
)
(2
s

5 #dsty] ¢ BMIE AEE 5 de 7
T 2R 7]EHo] 9 ¢ke #x, BMIZF 30kg/m’ W 9HQ)
7

i
Fop B4, Fol §3 % 4, Fol /0e @

o A%, @Ate] Auy, ok Fof B4, % ) 4
G AW, AAFATE 715Hel 9A @ AW, TZPE 7243 mwk Fok Fols)
o $% HAY Wbt olele BAL AT A% el Y B4 AL Akl
TZPE A%e] e A%, BY And] gL HgFoR TZPE Fol We A4t
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TZP £0f 7058

h 4

4491 6980

h 4

h 4

BMI b= 64239

h 4

Y

Y

A 4

A 4

H|H 1719 (20174)
(BMI 230kg/m?)

(30kg/m?> BMI225kg/m?)

IHH|E 1185F

AT 41893
(25kg/m?>BMI 2 18.5kg/m?)

XNz 878
(18.5kg/m?> BMI)

Aol 712 wid, TZP9

20| Ot =HA} 21
s Q4K 07| 5 1A
72A|171 0|0k E0f 38A
A YUk, YU XZF 3971
Z= 1024
Figure 5. 947 U4 24 =%
C. &8 3
U 3z SdH Y WY dA I EAE o] &5t
AT Fo &5 L HlE Fof 73 27 Fo 54,
T Al T o, HE A E FHTA, Fazg oF
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o
s A4 SCr 4, F4 FF 9 A3y ¥ g
F ARg FHFAE TN B oA 29 934 919 8 (Institutional

Review Board, IRB)¢] A9 & &35 tH(CNUHH-2014-127).

o,

1. &= =73

@ae] tpe], 4@, B, 7], BML 714 ¢ A @ B AF, TZP Fol A
o WAF £H, AAF LA, ARIEW FA, Fx® FA, C-reactive
protein(CRP), A€ 5 @Asrs £xsk 4452, $4 £5F L A4 o¥3 24

8} %]\ D]-.4‘7‘24‘35‘36‘40

TZPe o=Ad 3 Avl=le]l =l o AWAet =9 ofofE dHolE o]
(database)$! Micromedex, Clinical Key, UpToDateES Za138}o]*® 10 21133 =
¥ H (community acquired pneumonia, CAP), #9855 ¥ 9 (hospital acquired
pneumonia, HAP), &9 (peritonitis), 3% 74 (skin and soft tissue infection)¥}
Z2 FDA Sol& W2 AT o oA wde 433 F8A AHE
(febrile neutropenia, empiric therapy), HlXx”] 7% (pyelonephritis/complicated
urinary tract infection), &7 W 74 (intra-abdominal infection), ¥ & % (sepsis),
& ZF(bacteremia), =% A (fever of unknown origin)3} %<& FDA w2l
S 2AS QTN g a TZPY) 7] Fo] BHS AEH FAA AHEH AR
2 A Apgom FEEEe] FApshe o I

Aol A TZP AMg Al HAbshs o 54 Axkel TZPSE 2ol &3 A 2
ST A, HE Al FEFEE dod F dE B9 Fo ARE XA
256 wa Tzp o] 2 o] 92 zAlatqdrh At guFol E2ud A4S
EE ARV gREA Fgoy g AARAY Hdoly dAS et Tud 4
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of web gFe =
444 B,

TZPe e=Ad 3 Avl=le]l =l ofF AWAet =9 oofE dolE o]
(database)¢! Micromedex, Clinical Key, UpToDateo] A3t TZP Fo A] Al7]
TS 49A(CCI>40mL/min, 20mL/min<CrCl<40mL/min, CrCl<20mL/min,
Hemodialysis) 2 Uro] &3 #AA4& A8k it 84249 CrCle A4t
st oy ¥4 E + IBW, LBW (1976), LBW (2005)& CG &2 dd(CG
IBW, CG LBW (1976), CG LBW (2005))3to] 4t=d gtez A7V|ss 4942 &

Faha, 0 b E e CrCl gl Aol EAshsich

ShF(24A1%) F o &% =
2oAdge =W okE AWM =9 ookE dHlo] B H o] ~(database)?]
Micromedex, Clinical Key, UpToDate® #H% Fo7|%+S A so(Table 1,
N e} arele) TZP Feof 7]E Aolg Hrbsta Aul TZP AHE §% 2
|H, Fo7133 vl 245tk

TZPe] A7l we &3 44 24<& flstel IBW, LBW (1976), LBW
(2005) (Table 5%& CG &2 wHste] 3 279 CCl = 494
(CrCI>40mL/min, 20mL/min<CrCl<40mL/min, CrCl<20mlL/min, Hemodialysis)=

_17_
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TRete] TZP S BZE ASm HAY o FE YARPETIN my, 2E

H CrCl #he Hd+g2F=d1 A p-valueZ CG IBW, CG LBW (1976), CG LBW

(2005) Abolol Fel@ Aol7t QA BAFACE 654 o4 w=ele] H$ SCr

7} Img/dl FERl A9 Img/dLE At CG FAe ddetda SCr +A7
&

2l
Az 4% 89 444 S X 2

Table 5. Body size descriptor equations

Measure Formula
BMI BMI = TBW / [Ht(m) x Ht(m)]
IBW (Devine) Males : 50 + 2.3 x (Ht per inch over 5 ft)

Females : 455 + 2.3 x (Ht per inch over 5 ft)
LBW (1976) Males : (1.1 x TBW) - (0.0128 x BMI x TBW)
Females @ (1.07 x TBW) - (0.0148 x BMI x TBW)
LBW (2005) Males : LBW = (9270 x TBW) / (6680 + 216 x BMI)
Females : LBW = (9270 x TBW) / (8780 + 244 x BMI)

BMI, body Mass Index; TBW, total body weight; Ht, height; IBW, ideal body weight; LBW (1976),
lean body weight published in 1976; LBW (2005), lean body weight published in 2005. This table

was adapted and summarized from reference 30,31,37.

< Cockcroft-Gault (CG) Equation >

(140 - (y)) x weight (kg)
CrCl(mL/min) = 7;gf SyCr (m\;/i;i) & ( x 0.85 for female)

Fol A3} Fof F(Fol 29 m 3UA) Afold] AV5OE A% TZP §Fol

ZrhSAG AT WekE Fohur] i3] CrCl kel BF+EEAAS p-valued
Folg Aol7k YA BASRAL TP AeFel mE §F 44 BAL 95

_18_
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o HgFW TZPS 18] %ol 83 U HFQ4A) B Fol §3 Fol Mx, Fof

’
be] BEE 2ATL ALY o7 AWrhehATE BN

0p!
e,
[0p!
0!
[\
=
(@)
o
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ol
ofo
o
o
s
r o3
=y
o
1o
°
o
oX
o &
Y
i
—n
X
o8}
=
J—i
off
r]I
i)
r U
N

ol A2 4=x], IBW, LBW (1976), LBW (2005) 59| ¢1<£W 4= Student’'s T-test,

“+ Chi-square test® AF&3le] 275 e A 8<d mE £3& vl
AR T ANOVA 424 & AREste] CG IBW, CG LBW (1976), CG LBW
(2005) Al & Hlx EASE T BE 242 p<0.05Y w SAH R [fostrbal
kst Sl
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a7 23

A, A7 B Ad 712 w7

AT 7)17F =<t Piperacillin/Tazobactam(TZP)S Fof ® H T QF2}=}of] A
el et 10279 ANS A ddew v SAke] Hitvol= of
562 60-69A41 0l | dsl= A AHHbo] 287 (27.5%)o = 7 wWokth @A) 38
71(37.3%), AA7F 6471(62.7%) 01 2™, TZP ¥ % SCre 2 1.3mg/dLAth
(Table 6).

ke

Table 6. Demographic characteristics

=4 A5 A (n=102)
o] (A) 56.2+16.2
< 304 10 (9.8)
30 — 394 12 (11.8)
40 - 494 8 (7.8)
50 — 594 21 (20.6)
60 — 694 28 (27.5)
> 704 23 (22.5)
2} 38 (37.3)
o] 2} 64 (62.7)
() 81.6+9.6
7] (cm) 160.5+9.7
SCr (mg/dL) 1.3£1.2
WBC (10*/mm?) 10.4+11.3
RBC (10°/mm®) 3.3+0.6
Hgb (g/dL) 10.0+1.8
PLT (10°/mm?) 157.5+125.8
CRP (mg/dL) 114492
Temp (T) 37.5+0.9

BMI, body mass index; SCr, serum creatinine; WBC, white blood cell; RBC, red blood cell; Hgb,
hemoglobin; PLT, platelet; CRP, C-reactive protein; Temp, temperature.
TZP %o} A A olv A&WFE WF+REAAE, ¥F Y WHE NEMBSHZ Jepa
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3xte] ¢ BMIE 3l.6kg/m°%= WHO 7]1#¢ EH|whe] st 32(BMI
>40kg/mAE AT didel llth IBWe # 2 545105kg, LBW (1976)9] 3
& 53.1+£10.5kg, LBW (2005)¢] % 1-& 50.1£10.3kgel Q1 x, vl vk #2159 CrClS
HAst7] flste] ol& CGAHl digds CG IBW, CG LBW (1976), CG LBW
(2005)¢] TS zHzE 63.0+38.7mL/min, 61.2+37.8mL/min, 57.8+35.9mL/min® }E}
Wt TH Table 7).

|

Table 7. Estimated BMI and CrCl

54 a7 9 (n=102)
BMI (kg/m”) 31.6+15
IBW (kg) 545+10.5
LBW (1976) (kg) 53.1+10.5
LBW (2005) (kg) 50.1+10.3
CrCl (mL/min)

CG IBW 63.0+38.7

CG LBW (1976) 61.2+37.8

CG LBW (2005) 57.8+359

BMI, body mass index; IBW, ideal body weight; LBW (1976), lean body weight published in 1976;
LBW (2005), lean body weight published in 2005; CrCl, creatinine clearance; CG IBW, Cockcroft-Gault
equation with IBW as the weight parameter; CG LBW (1976), Cockcroft-Gault equation with LBW
(1976) as the weight parameter; CG LBW (2005), Cockcroft-Gault equation with LBW (2005) as the
weight parameter.

TZP o A FA oy

e

B
3
N
o
o,
=]

X FERAE e A
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TZP o] Aol @elsta, QabH $x% AW} tol(654 7150 whel w s
TH(Table 8 9). AF vladol htxeln] TZPE Abgalol & 3Hel Aol mz o)
¥ WBC, RBC, Hgb, PLT, CRP7F #1474 W9io] &atgiov] sCrol 4% 44
Mol &ab SA7h W

Table 8. Baseline clinical & laboratory parameters based on genders

(n=102)
A4 B H A He
A3 43 A FX n(%) n(%) p-value
o o o o
. . 9 17 29 47
WBC (10%/mm?® 4-10.8 0.817
(8.8) (16.7) (28.4) (46.1)
. . 7 3 31 61
RBC (10%/mm®) 4.2-6.1 0.037
(6.9) (2.9) (30.4) (59.8)
Hgb (g/dL) (&) 14-18 2 7 36 57 o8
(o) 12-16  (2.0) (6.9) (35.3) (55.9) '
. . 12 31 26 33
PLT(10>/mm®)  130-450 0.103
(11.8) (30.4) (255) (32.4)
1 5 33 58
CRP (mg/dL) 0-0.9 0.662
(1.0) (5.0) (32.4) (56.9)
19 38 18 26
Temp (T) 36-37 0.533
(18.6) (37.3) (17.6) (25.5)
SCr (mg/dL) (4 <1.4 28 48 10 16
1.000

(o) <1.3 (27.5) (47.1) (9.8) (15.7)

WBC, white blood cell; RBC, red blood cell; Hgbh, hemoglobin; PLT, platelet; CRP, C-reactive protein;
Temp, temperature; SCr, serum creatinine.
TZP %ol A X ol AZgto] Uk BE WE

s

NEACEESEREE NP
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Table 9. Baseline clinical & laboratory parameters based on ages (n=102)

A4 A4 H A 99
s s n(%) n(%) .
A4 A B FA esa A 654 e
il o] 4 il o] 4
. s 17 9 51 25
WBC (10°/mm®) 4-10.8 1.000
(16.7) (8.8) (50.0)  (24.5)
. 9 1 59 33
RBC (10°/mm’®) 42-6.1 0.159
(8.8) 0.9) (578)  (32.3)
Hgb (g/dL) (&) 14-18 5 4 63 30 o7
(o]) 12-16  (4.9) (3.9) 618)  (29.4) '
. 20 23 48 11
PLT10%mm®)  130-450 <0.001
(196) (225 471D (10.8)
4 2 59 32
CRP (mg/dL)  0-0.9 1.000
(3.9) (2.0) (57.8)  (31.4)
34 23 33 11
Temp (T) 36-37 0.138
(333) (225 (324) (108
SCr (mg/dL) (&) <14 53 23 15
0.336

(o) <1.3 (52.0) (22.5) (14.7) (10.8)

WBC, white blood cell; RBC, red blood cell; Hgb, hemoglobin; PLT, platelet; CRP, C-reactive protein;
Temp, temperature; SCr, serum creatinine.

TZP %ol R FAolW AZghol Uk mE WS

rir

EACEESEREE NP
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T3 A Y T 1027 5 283& AlelE 747l s et
S 7hA AL Ao, ardsto] 50% = 7HE Wokal v o®
FAE(108%) wo2 AAJATE BNkl v Aol iR i
F 7HA ol 4 7Rl kb= 32.4% % HH(Table 10).

Table 10. Comorbidities

Fu 243 A7 A (n=102)
ARy 51 (50.0)
A 26 (25.5)
NgA S 11 (10.8)
T B 2 7 o) A g 6 (5.9)
Rl R R 5 (49)
A A T AL o] % 1 (1.0)
&5 5 (4.9)
SGA A 1 (1.0)
A3 2 (2.0)
4 3 (29)
AR FE 1 (1.0)
T 57 ol 4 (3.9)
Sy 4 (3.9)
A4 3 (29)
=4 7o 2 (2.0)
x| 5 & 4 (3.9)
H| 1+ 1 (1.0)
A7 =S 1 (1.0)
ER IS 1 (1.0)
FrtE A~d 4 1 (1.0)
ER IR R 1 (1.0)
L84 8954 57 1 (1.0)
T4 BE 14 2 (2.0)
TofR ofH 1 (1.0)
A%k 3 (29)
=d4 1 (1.0
Pk LI 1 (1.0)
RE WSE NEMES)Z Jehhgon, 7 g2 giste] taide] ssEit)
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A7 tel A4 ¢ Adom
B} dalob)o] 477(46.1%

= 1
Btomn o

)= LHERSE

Ge Ty B4E

2

Table 11. Underlying cancers

AL Sto] 5571(53.9%), dsr(dH, HEF

Y

Fol 12711(11.8%)= 7+

©

, 7

1171(108%) .= 7+
2okt (Table 11).

7 gtol

71A & A3 A7 A (n=102)
et 55 (53.9)
ek 6 (5.9)
217 ek, et 4 (39)
A+ 1 (1.0)
=) <+ 11 (10.8)
st gt 5 (49)
b St 3 (29)
bty 3 (29)
Edls 6 (5.9)
9ot 2 (2.0)
ot 5 (4.9)
HIA1&5F 1 (1.0)
At 2 (2.0)
gy 2 (2.0)
XA EF 1 (1.0)
Primary site unknown malignant neoplasm 3 (29)
w3 12 (11.8)
w4 =Y HEdy 9 (88)
4 2ZTAd 9Ey 3 (29)
HrZ 12 (11.8)
vubd A BAIX HEF 4 (3.9)
NK / T-cell lymphoma 5 (4.9)
HAHATAEITAHEL LS 1 (1.0)
W7l Hixs 2 (2.0)
71} & Aotk 23 (22.5)
g =5F 12 (11.8)
A 2y 1 (1.0)
=TolPYd T 9 (88)
a7 BN "HEXAT T 1 (1.0)

_25_
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B. Piperacillin/Tazobactam¥ €U A}-& &4

TZP7F Aol AMgH e A&F3 27] Fo 54 & 54 243 HE& *

2OREA, TZPek o]l Foid A4 Fazhgol
TZP Fo5 T H= olF8 ARSI
AF 7|7+ EoF TZPS %7] Ho ZAL A FYAZ AL HS
A 1020 7 8471(82.4%), A =4 FAAR AHEF B97 184(17.6%) 2
%

5
Hom ARRHE HE&o] EH. FDA ¢ A8To=® TZPE Fo3 45t

)

(33.3%), FDA V<<l AT om Fo3 4%+ 6871(66.7%) o= TZPE FDA 7]
1= =]
T

59 Aezom ALH 497 o

T ST A Tdel B¥

=
Z o 7 A}g(febrile neutropenia, empiric therapy)dt 74 %7} 2771 (265%)2. 2 713
%okt FDA <9 A&5 Fode A9AE 85 d 9 (community  acquired

pneumonia, CAP)o] 237A(225%)c = 7Fg¢ wekth WH3E # " (hospital

RS e |

acquired pneumonia, HAP)S 27 (2.0%) 0.2 Atz o= 2 lti(Table 12).

_26_
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Table 12. Indications for piperacillin/tazobactam therapy

z7] B4 53
AE3 853
(n=84) (n=18)

A+
(n=102)

[e]
&R

olX

Community acquired
19 (18.6) 4 (3.9) 23 (225)
pneumonia(CAP)

FDA Peritonitis(%-2}43) 5 (4.9) 1 (1.0) 6 (5.9)
Labeled Skin and soft tissue
indication  jnfection(¥] ¥ 7<)

Hospital acquired

3 (29) 0 (0.0) 3 (29)

2 (2.0) 0 (0.0) 2 (2.0)
pneumonia(HAP)

Febrile neutropenia, Empiric
therapy (& &7 #4243 27 (26.5) 0 (0.0) 27 (26.5)
e d@A AHE)

Pyelonephritis/complicated

urinary tract 8 (7.8) 4 (3.9) 12 (11.8)
Non-FDA
Label infection(H] x=7] 7<)
e efj Sepsis(7 & Z) 7 (69) 3 (2.9) 10 (9.8)
indication Intra—abdominal
5 (4.9) 3 (29) 8 (7.8)
infection(&7 W 7<)
Fever of unknown
7 (6.9) 0 (0.0) 7 (6.9)
orgin(£H <)
Bacteremia(i+ & %) 1 (1.0) 3 (29) 4 (3.9)

BE ¥R MRS et
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3771(36.3%)°I AL 159 o] A=H AB-57F 611(59.8%) .= 7H Wtk o W

4 ZA¥+= EH dF7F obd some gram positive cocci and
gram negative bacilli7} 1871(17.6%)%2 7Fg @okow TZPo 7Aool Je To
2+ Klebsiella pneumoniae’} 771(69%)%2 7F4 ®kth. Citrobacter freundii,
Enterobacter asburiae, Acinetobacter baumannii, Proteus mirabilis,
Methicillin-sensitive Staphylococcus aureus(MSSA)= TZPel| ZFAdo]l Ao,
Vancomycin-resistant  enterococci(VRE), Methicillin-resistant staphylococcus

aureus(MRSA)2 TZPol| 7ol glo] k&2 W7 o] Atk (Table 13).

_28_
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Table 13. Microbiological documentation in blood cultures

a7 A
a5

(n=102)
Escherichia coli 6 (5.9)
Enterobacter cloacae 1 (1.0)
Pseudomonas aeruginosa 6 (5.9
Klebsiella pneumoniae 7 (6.9)
Some gram positive cocct & gram negative bacilli 18 (17.6)
Citrobacter freundii 1 (1.0)
Enterobacter asburiae 1 (1.0)
Methicillin—resistant staphylococcus aureus(MRSA) 5 (4.9
Burkholderia cepacia 2 (2.0)
Acinetobacter baumannii 2 (2.0)
Vancomycin-resistant enterococci(VRE) 5 (5.9
Methicillin—-sensitive Staphylococcus aureus(MSSA) 2 (2.0)
Enterobacter aerogenes 3 (29
Nontuberculous Mycobacteria 1 (1.0)

(NTM formerly "MOTT")
Citrobacter braakii

Mycobacterium tuberculosis complex
Bacteroides distasonis

Viridans streptococcus

Coagulase negative staphylococcus
Proteus mirabilis

Staphylococcus hominis
Streptococcus agalactiae

Clostridium difficile

—_ e e e e e e e
—~
[a—
=]

N e T e e e

td

|

EE

rr

MEE&)Z Gelgon, 2 @ date GFaee] shsait.
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TZP Fo Al W&k A e 747 A A 507&(49%)01212
 5271(51%)2 TZP w5 AHwWoldth AzoleAl XA <t H 57 287

(275%)°o.2 71 Eton 3|9 °F&E 2= metronidazole©] ﬂ% %OlMﬁ‘r of] X] 1=
7k Al(Echinocandins)= micafungin®] 57, caspofungin®] 17@o]om 34t Al
B2 ~¥Y ABrd cephalosporins)® cefixime 171, cefodizime lZioli’iﬁr(Table
14). TZPS} W4 A Az 8ol gurjm dejx obZy wWasd ALt = 77402
warfarin®] 371(2.9%), methotrexate”} 371(2.9%), vecuronium®] 17(1.0%)°] A t}.

Table 14. Concomitant antibiotics and antifungals

FAA R FITA AT 9 (n=102)
Aminoglycoside 4 (3.9)
Fluoroquinolone 4 (3.9)
Macrolide 3 (29
Vancomycin 7 (6.9)
Amphotericin B 2 (2.0)
AzoleZ] -zt A 28 (27.5)
Sulfonimides(trimethoprim+sulfamethoxazole) 5 (4.9)
Echinocandins(micafungin, caspofungin) 6 (5.9)
Glycopeptide(teicoplanin) 7 (6.9)
Lincosamide(clindamycin) 1 (1.0)
3rd cephalosporins(cefixime, cefodizime) 2 (2.0)

A=

WAEE MEMEZ deugen, 2 350 gete] tFage] b

|
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4871(47.1%)] Aol A 57t x5 ¥o] TZP Fo& STl 2671(25.5%)9]

Aol B4Ael gl wol FAHAY UM Fel FAEC e FAA wI]
_Z,_.

s TZP Fo& Tdstdt. A A2+ TZPE AH&3H

o] sAasA &

ot A AIAGoT HA Bt AAL HFste] FolT TR AT 10

71(9.8%)°] AAH(Table 15).

Table 15. Reasons for discontinuation of TZP therapy

A7 HE
Fo T ol

(n=102)
qe o 48 (47.1)
el dE Tol FAEHAoY e FAAR [ 7 (6.9)
ol mAEE] e YA AF 8 (7.8)
Aol Qi dolAY WAFoR FAH] e
j ) 26 (25.5)
YA 2 A%
g7t gaEA oy B T A 89 10 (9.8)
/\],u(;- 3 (29)

TZP, piperacillin/tazobactam.

E WSE NEE)Z Jeg
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C. o2 AFRA T4 Wa CrCl £4

TZP= 271 44 A (CrC1>40mL/min, 20mL/min < CrCl<40mL/min,
CrCl<20mL/min, Hemodialysis)oll w2} &8 Zdo] Q3 oz H|nt 3zt
o CrClE &Este 99 34 & IBW, LBW (1976), LBW (2005)%
Cockcroft-Gault (CG) &2o dlgdste] CG IBW, CG LBW (1976), CG LBW
(2005)= AAtstal Ab=E¥E CrCl #s €% 242S #s CrCl 49 A2 -3t &

TEEFAAS p-valueE T8FA

CG IBW, CG LBW (1976), CG LBW (2005) 2% CrCl gtol &4 AdS B
Fort BT p-value 0.05 o2& f2ol g o] 7t ¢l tH(Table 16).
Table 16. Weight-adjusted Cockcroft-Gault creatinine clearance

CrCl Cockcroft-Gault

(mL/min) CG IBW CG LBW (1976) CG LBW (2005) p-value
> 40 81.9+34.3 80.9+33.5 78.3+31.6 0.711
20 - 40 31.0+5.1 31.2+5.1 30.645.3 0.975
< 20 18.0+£0.0 181+14 17.6%1.8 0.098
Hemodialysis 10.0+4.4 10.0+4.3 9.5+4.4 0.993

CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter; CG
LBW (1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW (2005),
Cockcroft-Gault equation with LBW (2005) as the weight parameter; IBW, ideal body weight; LBW
(1976), lean body weight published in 1976; LBW (2005), lean body weight published in 2005.

RE RSE U302 Uehidch
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D. Piperacillin/Tazobactam® €W €3 ZHdA £
1. A7 50 3& &% FJEA
a. TZP 7] €% HEA

TZPe %=7] &% A4AAdS £4387] <lst
2 TZP %7] 13] & ) 3

Tl R = FEAWA S ookF  dHolH Hlo] ~(database)ol A =W e A¢-
CrCl ©@Ae} Fglel &AM (hemodialysis)el A-9-7FA] E5F 13 Fof &a0]
45goln o =olo] Ag CrCl>40mL/min¥ o] 13] Fof &3Fo] 3375g L+ 4.5g
oldom CrCle] 20-40mL/min¥d ] 2.25¢ T+ 3.375go| 3t} CrCl<20ml/min %
3 N E 24 (hemodialysis)2] 74-F 2.25g°] At}
ZF A7 A 10271 F TZP %7] 13] &3] 225g9 A+ 2019 45g
Q2702 45z Fo7F BUdth CrCl>40mL/minol A e} =7 Fo] 7|59 9
13] 7o &S 45go] thF-ZolA o Fof 7|Fol| 9hA FA 225g8 FAT A4
71 270 AT} CrCle] 20-40mL/min¥d o =Wl Fo7]FQA 45g Fo7F o B
o WH R CrClI<20mL/minoll A & =9 Fof 7]Fe wel 2.25g Fo97F o @kt
d A EA (hemodialysis)®] 4-F EE dd Sx7F =9 Fo 7]Fd wef 225
o] 5} L tH(Table 17).
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Table 17. Initial piperacillin/tazobactam once daily dose

TZP %7] 13 &% (n=102)

CrCl (mL/min) p-value
2.25g (n=20) 4.5g (n=82)

CG IBW

> 40 2 (10.0) 65 (79.3)

20 - 40 11 (55.0) 16 (19.5) < 0,001

< 20 1 (5.0 1 (1.2)

Hemodialysis 6 (30.0) 0 (0.0)

CG LBW (1976)

> 40 2 (10.0) 63 (76.8)

20 - 40 10 (50.0) 18 (22.0) < 0.001

< 20 2 (10.0) 1 (1.2)

Hemodialysis 6 (30.0) 0 (0.0)

CG LBW (2005)

> 40 2 (10.0) 60 (73.2)

20 - 40 9 (45.0) 21 (25.6) < 0,001

< 20 3 (15.0) 1 (1.2)

Hemodialysis 6 (30.0) 0 (0.0)

CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter; CG
LBW (1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW (2005),
Cockcroft-Gault equation with LBW (2005) as the weight parameter; IBW, ideal body weight; LBW
(1976), lean body weight published in 1976; LBW (2005), lean body weight published in 2005.

BE RFe NEMES)E YEyATH
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FF (241 7)) & B %L CrCI>40mL/min® 2% =Wl =92 =% 135¢
T+ 18goldltt. CrCle]l 20-40mL/min%l 74 = Ul& 135g, = ¢+ 9g %+ 135¢g
o]t} CrCl<20mL/mine] 7% =l 9g, 79l 9g T 6.75gollon, FiE
A (hemodialysis)®] 25 F4 & BF Fostes &%& ALsta auUle 9g, =4
T 6.75g E+ 4.5go] 3t}

T AT ud 102710 T TZP %7] 3F(2441%h) F Fol &3] 135g9 4 5-7F
81x1o =z 7 wWokth CrCl>40mL/mindl A =rul e} =49 E5F 18g7HA| Fof 7hs
sty 17 o, Fof 7l whA] @Al 9g3 6.75gS TS 497t 22 1714
AR} CrCle] 20-40mL/mindl A T e} =r¢] Fo] 7592l 135g°] 9g& Fost=

A9 B} @t sHA g Fo] 7)o WX @A 6.775gS FAg A7 24 AU
). CrClI<20mL/min®] -5 Fol 7]l 94| &5A 135ge FAs 4571 14 3

At @ AEA (hemodialysis)e] A5 =dl Fo 7]EQ 9g& FoAs H97F 1A
ARNew, & Fo 71EQl 6.75gs FoAg B9Ut 434, 458 Fog A9 17
o7 =& JVFoer Fog A7 Bt s, =9 Fol VEERT a8
20mL/min <CrCl<40mL/min®l] 18g& Fo], & AF A (hemodialysis) el 13.5g
T 18gS Fo3k A= $ltH(Table 18).

—_

¢
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Table 18. Initial piperacillin/tazobactam daily dose

TZP %7] 24X 3 €% (n=102)
CrCl (mL/min) 4.5g 6.75¢g 9g 13.5g 18g p-value
(n=1) (n=8) (n=11) (n=81) (n=1)

CG IBW
0 1 1 64 1
> 40
00 (125 O (790  (100.0)
0 9 9 16 0
20 =40 00  (250) (81.8) (198  (0.0)
: ; ; ; - < 0,001
< 20
00 125 00 12 00
1 4 1 0 0
Hemodialysis
10000 G000 91 00 (00
CG LBW (1976)
0 1 1 62 1
> 40
00 (125 O (765  (100.0)
0 9 8 18 0
20 =40 00 (350 727 (222 00)
: ; . - - < 0,001
< 20
00 (125 O 12 00
1 4 1 0 0
Hemodialysis
10000 (G000 91 00 (00
CG LBW (2005)
0 1 1 59 1
> 40
00 (125 O (728  (100.0)
0 2 7 21 0
20 - 40 00) (2500 (636 (59  (00)
: ; i X . < 0,001
< 20
00 (125 (182 12 00
1 4 1 0 0
Hemodialysis

(100.0)  (50.0) (9.1) (0.0) (0.0)

CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter; CG LBW
(1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW (2005),
Cockeroft-Gault equation with LBW (2005) as the weight parameter; IBW, ideal body weight; LBW (1976),
lean body weight published in 1976; LBW (2005), lean body weight published in 2005.

BE HEE EMES)E e QAT
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b. TZP 59 T &3F HJAA

TZPe| Fo T &% A48 S &438t7] flsto] &%
@Al wE TZP Fo % 13] &3 ofF :
ATE TZP Fo 24 A0 A 3LdAE Fo T2 Fosiar Fo AHd =
g SCrol AU FAEA mge % 2300w 9™ AHA I 27 ol
e Fo 5 &% A4EA4S 24T 5 Ak
T AT U 791 S TZP Fol F &
45g& 65002 45g Fol7} BSkth CrCl>40mL/mineld Sl =]
Fol ZlEel Al 13] Fo] &7 4.5g0] FEolA oy Fof 7Eed B
A 225gS Fost A97F 270 Ak CrCle]l 20-40mL/ming ol = %
o71+<l 45g Fo7F o @tk Rt R, CrCl<20mL/minol A& 25 =9
Fol 7]l wel 2.25ge Foi 3tk (Table 19).

=

m

&1

m
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Table 19. Piperacillin/tazobactam once daily dose during treatment

TZP 5 % 13] &% (n=79)

CrCl (mL/min) p-value
2.25g (n=14) 4.5g (n=65)

CG IBW

> 40 2 (14.3) 48 (73.8)

20 - 40 10 (71.4) 17 (26.2) < 0.001

< 20 2 (14.3) 0 (0.0)

CG LBW (1976)

> 40 2 (14.3) 47 (72.3)

20 - 40 10 (71.4) 18 (27.7) < 0.001

< 20 2 (14.3) 0 (0.0)

CG LBW (2005)

> 40 2 (14.3) 44 (67.7)

20 - 40 10 (71.4) 21 (32.3) < 0.001

< 20 2 (14.3) 0 (0.0)

CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter;
CG LBW (1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW
(2005), Cockcroft-Gault equation with LBW (2005) as the weight parameter; IBW, ideal body
weight; LBW (1976), lean body weight published in 1976, LBW (2005), lean body weight
published in 2005.

E WSE NEEg)Z Jeg
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T AT W 790 T TZP Fo T sHF(24MRE) T Fo &%l 13.5g¢)
AS7F 64102 7 2kt CrCl>40mL/mindll A =rujeF =2 25 18g7}
A Fof Thssty 113 dAaL Fol TlEel ghA @A 9g, 6.75gS T
7F 242 1784 gk CrCl 20-40mL/minol A =, =9 Fo 7]
135ge°] 9g TR WATE SARE Fof 7ol BHA] Al 6.75g= T
A57F 11 Aok CrCl<20mL/min®] 4% EF =W, =2 Fof 7]Fol
Al 9g = 6.75ge Foldtuth =W, =8 Fol Vleru a8 CrCl
40mL/min®] 18gS Fol, CrCl<20mL/minol A 13.5g T+ 18¢gS T3 7
T slltk(Table 20).

o o

ot

A=)

Table 20. Piperacillin/tazobactam daily dose during treatment

TZP 5o F 24X &F (n=79)
CrCl (mL/min) 6.75g 9g 13.5¢ 18¢g p-value

(n=3) (n=11) (n=64) (n=1)

CG IBW

> 40 1 @333 1091 47 (73.4) 1 (100.0)

20 - 40 1333 9 @18 17 (266) 0 (0.0) < 0.001
< 20 1 @333 10901 0 (0.0) 0 (0.0)

CG LBW (1976)

> 40 1333 1091 46 (719 1 (100.0)

20 - 40 1333 9 (818 18 (281) 0 (0.0) < 0.001
< 20 1 @333 10901 0 (0.0) 0 (0.0)

CG LBW (2005)

> 40 1 @333 1091 43 (67.2) 1 (100.0)

20 - 40 1(333) 9818 21 (328 0 (0.0) < 0.001
< 20 1 @333 10901 0 (0.0) 0 (0.0)

CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter;
CG LBW (1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW
(2005), Cockcroft-Gault equation with LBW (2005) as the weight parameter; IBW, ideal body
weight;, LBW (1976), lean body weight published in 1976; LBW (2005), lean body weight
published in 2005.

E WSE NEE)z Jeg

_39_

Collection @ chosun



of T(Fo] 24 L= 3LA) Akelol TZP 13] & %ol

Fol d3 Fo] F Apole] TZP & W3t glo]

F BAE UACIYLL, Fol Aurh Fo] Fol §ae] gad #x

T L

o
=
w2
O
M
rl
0%
of»
BrL
=
O
D
&
=
O

G LBW (1976), CG LBW(2005)°ll 4 4k
g 2= CrCl =A7F 4 435 Bt (Table 21).

.

Table 21. CrCl related dose reduction

Foq A Fq F
A7 %5 p-value
(n=4) (n=4)
SCr (mg/dL) 1.3£0.2 1.9+0.1 0.788
CrCl (mL/min)
CG IBW 48.1+8.2 36.5+7.6 0.066
CG LBW (1976) 47.4+8.0 35.8+7.0 0.068
CG LBW (2005) 44.8+8.1 33.9+6.8 0.069

TZP, piperacillin/tazobactam; SCr, serum creatinine; CrCl, creatinine clearance; CG IBW,
Cockcroft-Gault equation with IBW as the weight parameter; CG LBW (1976), Cockcroft-Gault
equation with LBW (1976) as the weight parameter; CG LBW (2005), Cockcroft-Gault equation
with LBW (2005) as the weight parameter; IBW, ideal body weight; LBW (1976), lean body
weight published in 1976; LBW (2005), lean body weight published in 2005.

Fol A TZP %3] 5o A dFFA ol Fo T2 TZP Fol 284 =& 344 Fol 24

o ggFAelt, RE WEE JEEFARE Gehfgh
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&
i

7

A1, 2, 3, 4 a
o] &2 135gollA 9gom ATk =Wl B =elo AV|sol] wE
TZP Fo7]+2 135g¥ 9g EF 7Fs3sirt.

A4k 62 79 & AEA (hemodialysis) $HAFZ 45golA 9go & & o]
slg] Sttt =Wl 7o 71+ A5 A (hemodialysis) ¢ BZF 7
Fe ALetaL stF 9g Tl Jhestd =9 7]+ 45g Ex 6.75g 7O
o] T},

AW 79 A CrCl X7} TZP Fo] F S713 A2 o] &

A 135go = F7tetsith. wll B =98 AlV]sol W& TZP Fo7]+2 9¢g

3} 135g 2% 7H5a)
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Table 22. Dose adjustments based on kidney functions

A1 A 2 A% 3 A 4 A 5 A 6 A 7
ol W3A Fojd WA Fodd WAd Fdd wAM Ry WAL Fojd wAd Fod WA
A71E
SCr (mg/dL) 1 1.3 1.2 2.1 15 1.7 1.6 2.3 1.2 1.3 5.9 6.2 1.6 1.2
CrCl
(mL/min)
CG IBW 361 277 521 298 417 3679 540 375 364 336 7.2 6.9 267 356
CG LBW
3B5 273 518 296 414 3656 521 362 356 329 7.0 6.6 25,7 342
(1976)
CG LBW
327 252 493 282 395 3481 496 345 338 312 6.6 6.2 236 315
(2005)
TZP &% W3}
HMAH->EHE S 13.5g->9¢g 13.5g->9¢g 13.5g->9¢g 13.5g->9¢ 13.5g->9¢g 45g->9g 9g->13.5g

TZP, piperacillin/tazobactam; SCr, serum creatinine; CrCl, creatinine clearance; CG IBW, Cockcroft-Gault equation with IBW as the weight parameter; CG
LBW (1976), Cockcroft-Gault equation with LBW (1976) as the weight parameter; CG LBW (2005), Cockcroft-Gault equation with LBW (2005) as the
weight parameter; IBW, ideal body weight; LBW (1976), lean body weight published in 1976, LBW (2005), lean body weight published in 2005.
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2. 435 & &F H2EA

TZPe] A&Fol W& &7 A444 A4S fldte 4 F
of &% % F(24A7H) F Fo &%, Fo RE Fo 77HE ARG
(Table 23).

T2 AE&FolA TZP 7] 13] &% 45g0IAaL Fol Foll 45g&
A &g Aol wokow fFol Wk g 8hr, Fo 7]k 4-7d oAt

W85 99 (hospital acquired pneumonia, HAP)S =5 2740|%1 RE
AT el TZP %7] 13 &% 25g& A& Fof a3l CrCl<20mL/min
T dAFH (hemodialysis)o] otd 78-¢ WL 7 H(hospital acquired
pneumonia, HAP)ol Al TZP & %<& t}& AH$ZFHul 8% Fojdlir},

ST A HEd HEA o= AbE(febrile  neutropenia, empiric

therapy)*l 45g< q 8hro= 4-7d &<t A& Fofgk Awbo] @kt v 7]

Sh

P%

Al 7+ (pyelonephritis/complicated urinary tract infection)ol+= 2.25¢ q 6hr

A& Folgh Aol Bkt

Aol o el ntek ol szkel ebd AW @8] Fof 7]Ed
wEE R 7-10900t AT el Fol/17e 4-790] 4171(40.2.%)
7HE RIE7F =9ka, g o 25 39| 1971(15.8%), 8-10¥ ] 1671(13.3%)0]
Aom 149S 2945 AWE 1371(12.7%) ol = AT}
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Table 23. Piperacillin/tazobactam indications & use

A$% (n=102)

TZP &%, &% A B c D E F G o I ] p-value
TZP %7] 13] &%
2.25g 2 (2.0) 000 110 2@@0 20 988 329 100 000 000 0.001
45g 21 (206) 6 (B9 220 000 25(@45) 329 769 769 769 439 :
Fol F 13 &%
2.25g A& 2 (2.0) 000 100 2@0 20 988 329 000 000 000
45g A& 19186 669 1010 000 25245 329 769 TEY 66N 3@y 0.001
2.25g->45g ¥ 7 0 (0.0) 000 000 000 000 000 000 10 000 000 :
45g->2.25¢ ¥ 7 2 (2.0) 000 1010 000 000 000 000 000 10O 100
TZP FoHlE
q 6hr A% 1 (L0) 000 000 1(L0 1 (L0) 6 (9 1010 000 1010 000
q &hr A% 20 196) 6 (G99 20@0 1010 25245 549 988 769 549 329
q 8hr->q 6hr ¥ 7 2 (2.0) 000 10 00 1 (L0) 000 000 000 1010 110 0.014
q 12hr->q 6hr ¥ 7 0 (0.0) 000 000 000 000 110 000 000 000 000
q 6hr->q 8hr ¥ 7 0 (0.0) 000 000 000 000 000 000 1010 000 000
TZP 7|k
39 4 (39) 110 000 100  8(78 220 2@0 1010 000 000
4-74 9 (88) 110 000 000 14137 549 549 329 329 110
8-10¢ 3 (2.9) 220 220 1(L0) 000 220 1010 000 439 1010 0.110
11-14¢ 5 (4,9) 110 000 000 220 1100 100 39 000 000
149 %3} 2 (2.0) 110 100 000 329 220 1010 1010 000 220
%7 23 (225) 6 (9 329 220 27265 12118 10 (98 8 (78) 7 (69 4 (39

A, community acquired pneumonia(CAP); B, peritonitis(Z2%); C, skin and soft tissue infection(3]F %F%); D, hospital acquired pneumonia(HAP); E,
febrile neutropenia, empiric therapy(Z 57 744 wdo] 234 AL8); F, pyelonephritis/complicated urinary tract infection(¥]x7] 7+9); G, sepsis(Z
&=); H, intra-abdominal infection(3#7 W 7+93); 1, fever of unknown origin(£™ €); J, bacteremia(i* & %).

E WSE NEEg)Z Je
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V.

K
Y

AwkA o= wigk gkxto Al TZPE T 4o, TZP9 °Fss4 54
M EEEAHN Hago] TUFeke woll ket depw e o Wt &
nol, TZPE A& Htp @ol Fofs T:e Ao b Yt wE Hnt %x}

of 7150l Astd Ao, Blwk S50 Alv|sdd vre= Add TZP
|HFS Foldtes 22 #A59 A8 2345 FolWA FAES FHAsbee

ga & & g @44 Fe] nnk GaAES gdow TZP

Hdde A3 A77F vHIgE AlFA, B A= ol
Astvk=d 1 ook dvkar @ 4 glth

ATFolA = ofA7EA HRE Ao A Aol hHde] SEE F

Eol RS 9% HA AT HAFTAol FHHA ¥ Al
M EEDE e dpgel A AAE 27 bE 3% AT wY FAIBW,
LBWigs, LBWas) s &8st 59 CrCls AARSE & 479 o
(CrCI>40mL/min, 20mL/min < CrCl<40mL/min, CrCl<20mL/min,

Xé O]: =

Hemodialysis) .2 #5738t Z+2te] Hy S dlusd=d, $414 o8
wask 5 gl 53], LBWayys 324& 4835t CrCls 39S o, o&
TS G839 S A5EY CrCl #he Hato] Aujdoz v vEhygt

3lA] 9k Demirovic et al.9] ATl E LBWypsS A& S A9 CrCl
Jo] IBWE H&3 mjrtt =4 Jeht A& vy 23E nolFo”
olg]at A= ofmtm A uld (BMI>30kg/m® vs. BMI>40kg/m*)2] =}o]
oA 71913 Ao AFEFH T},

3 AHBMI=40kg/mH)E Ao
2o tiglal g CrCl grol Aoz Agstan, dardom AA A<l
SAE HoFE Zo® Yo, A7 it
ol glo], o FAtwrel HEsh=d dAVE dtha

2012 e dAFelAE A5 BMIOl weh tE Al B TS

2

K
H
=z

o
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i)

Agstol CrCl 42 ot 2ol A Z4Aste] ARE 29 5 Ukt
g wol Rk mpebd, FF AFH 94 AN B4 44 CCl
A Az A% By FAL Ba AT CCl AFHY 04T v}
J‘
o

=
o Uy A AEnA AL Foy wedo] WRF Ao ARH

=21 =

|\

ne

S, TZPY §9 83 B A$FH A% wek zelsh Qo
o

HhA 0 ' 3375gs 6A1XF HE= 45g—% 6-8A1%F A o= 307 HA A9
A=y

Al ¥

o w&e] TZP % dAGE&FE 57 A dEe H

AFEEE S-S Adstn 2 Aolrt QI TE T gy wde] A5E

el =Fele] Ag-oll, stFol TZP 135gS d&sta ot

of TZP 18g—% ddata vk g, TZPe| s #Ag& el Aol A
$-o] Fxeixe=d, 9 #H#H (nosocomial pneumonia)

S A3 BE HSFolH Fwe TZP d4E %S oo & ns] A

fres =2 Aoz Yeyng ' d2 S0 d@xe a7 %ol

20-40mL/mingl 7 -l 3stF TZP &%FS Jule FAYA = FDA 71+

of wluste], TZP 45g—% o dA%sta k. 53], @ Y54 (hemodialysis)<]

Aol AR T B Fo] &3S Asta aul=

2uj o] zolE HAATH weEbA, FF vm 9 FHS E@i e yeselA

AHEE = TZPO &89S T 71+ AR vluste] A$F e Al

O
i8]
H
10
¢
N
Q1
0
o
fru

715l wet R ARRE I e ol TZPe A& EFS MAdTE 287t
Ae Aoz Atz HTh 53], TZPS #2 B-lactamil =52 A Hdg oFg
4 mdEs dEdrl 9d 8w =7 A2AS A F = (minimum
inhibitory concentration, MIC)E Z3}3l= Al7to] Fo 1HA 9] 50%0°]7dS

AAEoF sz AlZE ofEH ofEol7] wiitol =l ofEAE A AR sk
8AIZE ol bA Huks weoM dARe= 643 Fof bAo] TZPe &
£ HAsshed o g9 Aoz AmHch”

& Aol = BN @RS Al ARE R TZPY] x27] &2 A4 o
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|

= Adaty] 9] wuliel el TZP oFFdw A et o ofF dHolEjH|o] 2o <7
3 CrCl 3= 47M9 T(CrCl>40mL/min, 20mL/min<CrCl<40ml/min,
CrCl<20ml./min, Hemodialysis)©.2 EH3ale] EA g 2810 o=
TZP 225g¥ 4.5g°] 2744 A wro] AjE i oy, =edAe= TZP
3.375g= Al#E L glo] TZPS 13] Fof &=kl ztol7F AAT. =l e 4-¢
o= AFAE 238 CrCl gtol #AIRle] 13] Fo &Fo 2 458 UF
3 oy =elo A= CrCl>40mL/mind W 13] Fo &3o] 3.375¢g
TE= 45g019 e, CrClo]l 20-40mL/min¥ @ 2.25¢ T+ 3.375go|Ut. =
3k CrCl<20mL/min 2 & HEA (hemodialysis)ol A= 2.25gS HHs= Ao
2 e

T7ZP9 13 z7|&% AdA X ostH, CrC1>40mL/min¥ 74 %o 29
< At AFANA FAE TZPY 13 xz7|& o] 4502 ey, dfF-
ol Aso] A V|8 FHS Fo ¥ e sewE yEwW
20mL/min <CrCl<40mL/min¥ 74 -5 =uol = 45g, el e 2250
TZP 13 271§ o= Agsta 9o, &A=olA TZP 2718%s =4 7]
o 278 FARS 45, Tl SxtEo] o= sxpEo] Hla 2 Jree
SZS f B85t D20 o] 2o &= S TZP 13 %27] F9
| BT A3 oF 2 AR RS0l 13] 27|8F o= 2.25g0] oy
45gs HE&IUE Hew yetwth shARE B Ao = TZPo o2 d &
ol Apol7p gxpEel A Am e FEFE mH=Ad e FAE o] FoJAA]

< A7sel Astd dAE o

ol

dow 2 T AEE dlopd Ao Atmdn. T TZPS F
of T 13 &% AdAdS B4 A= 13 27187 A8 249 v
A7 =EH A

gt} Avlse] mE TZPO 24AM%F &9 WEs v A A7

of Makekgl e Hgol are] 2AW F 9t
ol @49 A7l AsEo] §FS AFA AFArh A, BT
& wE 199 FAlA Avlsel AsER o), TZPe 2447 §3L 45

oA 9goz 2v] FHFAZ=H, o= ofvtk: TZPO| ofEFA WA A A st
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= ANY IO ey Fo] AAHE TZPE BEH 77 AHA ST
& Aoz ArdAT

AT 2 2 b ARe AAe) AR PRI EXE Ggae] 3
How BAS NAaYy] wiEe QR D5 Amd EAHo] LEa
= Aot 847} Fof we TZpel %o F &% 4448 e 9s

a9 29 Ee= 394 SCr &4 el whet TZPo &%5 Adsidls
b, ol A9 Fo T &F AAA Hrtel dFS vHES Aotk EIH
AT 71 el TZPE Fo e 3xpse] Hinto] R s Adstr] 919
WHOS] vvb7| &8 A gstdsd, ol =u o uists] A 3lo] m& &
ok Aeol7h As 7 o], AA ATl FAE A5 HwEAE tAa
2ol 7k & Ao m ALREU, mpx o g B ApdAiE CrCl #e AT
), 654 o] Ao x=elskato A SCr<lmg/dLY 3% SCr #< lmg/dLE X
skl CG 2ol dgstart. xn A5 e SCr #S Img/dLE
HAste] AAke CrCl gho]l 182 &2 A5 vas] ggAdo] F=A
tte ATAFTE gle]F o Mol W FF ATV o e How A
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V.38

© AAZA e MRt skAtE e w TZPO Fol &9
Ade AR A7 vHIRE Aol A, TZP Fol &2 A 3 A7)
e 8% A4S FFHoE EMsv=, 1 94Ut v &

Aee BAs7] e, o] AFEA AAE 3F
(IBW, LBWigz, LBWogs) <] iﬂ%w@,%@‘—% ggate] CrCle et o
AR FoAHe AT F Ak T3 CrCl #ke 47
(CrCI1>40mL/min, 20mL/min < CrCl<40mL/min, CrCl<20mL/min,
Hemodialysis) 2.2 ®7F3to], TZP9 13 %7] &9 AAAMHS HA3 Ay},
e #AEe]l AHE EHFS Fo w2 Zow uyewd. AL
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