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Day 1 Day2or3 Day 4-6 @: Dosing (Infusion time: 30 min)
Dosing [ ® ® Y A\ : Blood sampling
Hemodialysis C1: Cmax (just after completing infusion)
Blood sampling N A C2: Ctrough (before infusion )
(point) C1 c2C3C4 C5 C3: Cmax (just after completing infusion)
C4: Pre-HD
C5: Post-HD
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HD: hemodialysis, HDF: hemodiafiltration, ECUM: extracorporeal ultrafiltration method

Fig. 1.

TAZ/PIPC dosing and blood sampling protocol.

Each case profile was summarized in Table 1.
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MIC %364 pg/mL OFFAIZ TAM 5330% L Ei27% % H
- e, ENERRERICBI) 2B T X — 5
H\W7: PIPC OIiHhEEY I 2b—Ya v XD HEE L
THhE L7z,

2. WFFEOfm R

ARWFZERTINIE, 2011 4E 1 A SRR NMERE XIS TH
- KB ENT, MEEHEICEEICTHEEOH -
B OWTHHZITVWHREBERIC X AFAELZE2, 1
RS IR IEE LR kst B & OBl e
AL & —ICREE L, WIZERLARTO 2011 4E 3 A i
BFgeatmis K B H MR I CE T 2 2B EDL
720 DR, @) R PEEHE e TR X BT S N7z

3. ERIRFNR & et

WRIR RN A D) 8 B e X, il 48 T ld B A bt 2 T
Wi EAIE | 33U % BBl i A W 3k o BRR B (52) 17
WCHELT, F%), m3B X OHEARRECTHE Lz, Ml
ETI, TEGRTREFERLEPIERICBNT, BEABIY
HIMERB DL FEA RO SN2 b DEAR), HEB I OH
MmERFOYERL, b LIREMAIRBDOOND O E
), FEHOHESAWER DO AL Lz, £
72, HAEVOMR L LT, TAZ/PIPC #45-H b X U5
#T#%48h £C, BRMAEMORELH % A LalfEH %
B2 L 72

4. BRIMLB X OWE

I HE R EE R E O 72 0 ORI, ) [l Fe 57 T -
Cmax (C1), #5-Bi4fi4 H HLLRET HD O 5157 -
Ctrough(C2), ¥ 5-Bi#5 4 H H IO 5-# T : Cmax
(C3), BXUHD B#aRE (C4), HD K TH (C5) oFF
58 L7 (Fig. 1), 73, C2~C5 ORI, FilE o HD
M5 4B ERES, A2 1 B E HD($ %\ ik HDF) %
Fi L 72121247 o 720 F 72, HD BilGH B X 0 HD #& T
OFRIMIZ, HD FEEOBIRM L 0175 720 MY >~ 7V
i, AN A RIMAE I 2mL FRIL L, 1h BLNIZ 4C
3,000 A8z CTREL Bl L 2z dE e L, MlE E T-80T 12
THREF L7,

BRENEIIBEHRDO L BVITo 720 ThbH, 14025
mL o TAZ B & O°PIPC % MVE & /F THERE = F v C
ML, ORI NI RN IV R=T ) v
A AEEE 01 mol/L Y YEHER (pH7.0) ZNA
LTI AEREE L, KBICHASE, BERT
FNERELLZBIZZOORVAZHOTHREL, 55
n7-KE%5H L, HPLC HIZCTERRL 72,

5. fENT

1) HEYEENT -5

Y ERE/ S S X — ¥ X, WinNonlin (ver.5.0.1, Phar-
sight ¥) 2L, 1-2 v /8= AV FEFMICE D E
W U7z 72, HD Bifh oM i E X 0 A LE 25
H L7z,

2) % TAM D%

PG E b o REHE 2 S, TAZ/PIPC % 5 0
PIPC#E%# D FITRTRT, 01hFATHMB L, &



VOL.61NO.5 MEERT BBV 5 TAZ/PIPC OENB)fE 429
Table 1. Patient profiles
Dialysis | Dry Treatment Renal replacement therapy Dialyzer or Diafilter
A
Case | Gender g¢ vintage | weight | Diagnosis | duration Time Qs Qb Area
(year) Mode . . Material .
(month) | (kg) (days) (h) | (mL/min) | (mL/min) (m?)
1 F 77 2 49.0 |Pneumonia 6 HD 3.0 180 500 polysulfone (type IV) 1.0
2 F 83 44 40.5 |Pneumonia 8 HDF (post-dilution) | 5.0 200 500 polysulfone (diafilter) | 1.5
3 F 73 124 38.0 |Pneumonia 19 HD 35 220 500 polysulfone (type IV) 1.3
4 M 58 224 63.0 |Pneumonia 7 HD 4.5 230 500 polyether sulfone (type V)| 2.5
F 75 197 40.5 Sepsis 6 HD 4.0 220 500 polyether sulfone (type V)| 1.5

RRT: renal replacement therapy, Qs: blood flow rate, QD: dialysate flow rate, HD: hemodialysis, HDF: hemodiafiltration
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B t_Tinf, (t>Tinf)
k=CL/V
WIZ, 155072 PIPC il GRIREE) 25 TAZ BrHKE

® PIPC ® & MAEIZH T % invitro D & ¥ 73 7 45
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854+43% TH o7,

B, TAZ/PIPCOMAIZ1:8 (PIPCIZHT 5
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pg-h/mL, T.ldZFNFN148+55h, 100£41h T
Holz,

fRE L CL, V, C3 OB % Fig. 2 127" L7z. REOK
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mL FTIE50% %= L2 %TAM SR S LA L HER &
N7z,
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HARANDOBREREIE R & &2 4 L L7z TAZ/PIPC O fk
NEIREDIRET T, 1M 45 g1 H 3 181 (30 43 miiiaiE) IK
BHREIZBWT, TAZ, PIPC @ Cou i, #IRIFRG-FFTIE
ZhZFN 37039 ng/mL, 322+50 ug/mL, $45-6 HH
TI3381+44ug/mL, 316+52ug/TdH - 720 Tisld
TAZ, PIPC TZNZ10.798+0.064h, 0.844+0.083 h,
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Table 2. Plasma TAZ and PIPC concentrations

c First day (Day 1) One day after repeated infusion Rate of reduction
ase . S
Cmax C1 Cirougn C2 | CmaxC3 | Pre-HD C4 | Post-HD C5 | with the hemodialysis
Time after 1st infusion (h) 0.6 (Day 5) 88.3 89.0 93.8 96.8 —
Time after start of infusion (h) — — — 0.7 5.5 8.5 —
1 b T
TAZ Cp (ug/mL) 41.7 — 24.9 62.7 41.2 7.96 80.7%
PIPC Cp (ug/mL) 401 — 118 532 234 439 81.2%
Time after 1st infusion (h) 0.7 (Day 4) 64.5 65.2 70.2 75.2 —
Time after start of infusion (h) — — — 0.7 5.7 10.7 —
Y ettt S S S O N St
TAZ Cp (ug/mL) 45.2 — 48.5 97.3 63.7 991 84.4%
PIPC Cp (ug/mL) 519 - 346 1,020 522 70.8 86.4%
Time after 1st infusion (h) 0.5 (Day 5) 88.8 89.4 93.7 98.2 —
Time after start of infusion (h) — — — 0.5 4.8 9.2 —
Y ittt S S S e e e
TAZ Cp (ug/mL) 38.8 — 64.6 110 102 9.60 90.6%
PIPC Cp (ug/mL) 397 — 523 1,270 882 81.9 90.7%
Time after 1st infusion (h) 0.8 (Day 5) 87.2 87.8 92.0 96.5 —
Time after start of infusion (h) — — — 0.5 4.7 9.3 —
4 | T T
TAZ Cp (ug/mL) 24.1 — 37.0 66.1 47.7 10.6 77.8%
PIPC Cp (ug/mL) 226 — 239 567 375 80.0 78.7%
Time after 1st infusion (h) 0.6 (Day 6) 112.5 113.1 117.3 121.3 —
Time after start of infusion (h) — — — 0.5 4.8 8.8 —
o2 ettt S S S i e S S
TAZ Cp (ug/mL) 601* — 42.2 89.3 53.6 7.26 86.5%
PIPC Cp (ug/mL) 5270* — 214 732 386 39.5 89.8%
TAZ Cp (ug/ml) Mean 37.5%* 43.4 85.1 61.6 9.1 84.0%
m
P g +5D 9.3%* 104 164 20.3 06 4.5%
PIPC Cp (ug/mL) Mean 386 * 288 824 480 63 85.4%
m
pss +SD 121%* 109 260 193 8 4.3%

Cp: plasma concentration

Rate of reduction with the hemodialysis: (Pre-HD — Post-HD) / Pre-HD
*outlier

**n=4(Case 1-4)

Table 3. TAZ/PIPC pharmacokinetic parameters (off-hemodialysis)

Case AUC (ug * h/mL) Ti/2 (h) CL (mL/min) MRT (h) V(L) Ke(h™Y

1 502 8.2 16.61 119 11.82 0.0843

2 889 12.6 9.38 18.1 10.20 0.0552

3 1,196 20.0 6.97 28.8 12.05 0.0347

TAZ 4 723 18.6 11.52 26.8 18.50 0.0374
5 NC NC NC NC NC NC

Mean 827 14.8 11.12 21.4 13.14 0.0529

SD 292 5.5 4.10 7.9 3.67 0.0228

1 3,142 5.0 21.21 7.2 9.15 0.1390

2 7,297 8.3 9.14 11.9 6.54 0.0838

3 10,689 14.1 6.24 20.4 7.62 0.0491

PIPC 4 4,928 12,5 13.53 18.0 14.63 0.0555
5 NC NC NC NC NC NC

Mean 6,514 10.0 12.53 14.4 9.49 0.0819

SD 3,262 4.1 6.52 6.0 3.60 0.0410

NC: not calculated

AUC 1348280 ug - h/mL, 379+80 ug - h/mL T  WEIEFIMEE 217> 720

HolbMBEEINTVwEY, —F, HDEZEZ R L L 4-alo HD B#E TOME Tk, TAZ/PIPC # 1 11145
TAZ/PIPC1 : 8 A TOHAANTORNEEOMEIX g5 L0 Cl (WHHES# TR : Cmax) 1, B
L, Sbhubiu, MIFERREOENMEICKEOCHE EFATORGME KL T, TAZ TiEH%, PIPC T
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Fig. 2. Pharmacokinetic parameters versus total body weight.

CL,V:n=4(Case 1-4)

Cmax: Peak concentration at one day after repeated infusion (C3), n =5

F 12 R E R L7z, EHIREEEZ H5NE C3 (5
FTHE : Cmax) TlX, TAZ TiZ 224, PIPC Tix 26
fEomEE /R L. &8, iyto HD BEO#EY T,
3.375 g il 5-F5 @ Coue 12 TAZ °380+4.3 pg/mlL,
PIPC %3309+31 ug/mL T& Y, Ccr 90 mL/min LL Lo
BBEREIE 4 % L B LT, TAZ, PIPC & b2 15 55
lERLTBY, bbb oO®BE & Mk iERTH - 72,
F 72, S OB T T2 B BEREIE #3712,
TAZ T19 4% PIPC T 12 LR L, AUC 3 BDOBD 17
BOEMHETH - 720 4o HD BFIZ BT 55T,
T.» (TAZ T74h, PIPC T20h?) I3BHEEIER & 1L
LT, TAZ TH8H PIPC TRI2MEE L Sh
TH Y, TAZ/PIPC1 : 4 BAOWEFITBVTD T DIE
RYPMEINTWE 20D, T.DEEOREIZR LR
23 ODRBOMERAFED HNizo T LR DR AR
%5 I TIE 2 WA, HREBFT ROECIIEE
FTHEHMEND, Thbb, BERELEFE ICBIT 5K

ST, TRTHEO T4 25.1 7%, TIRE 622 kg
THh Y, #EHEHD BEICBI MY T, BE46, &«
P 1 BlO P34 44.0 i (REIZAH) 2B 5#HET
HBHLOD, bbNOBET T4 6], Bkl 6,
SEIAERAS 732 %, TR ED 462kg TH Y, MREH
DEFPREL B L STVD, S5, SO TIX
CLE VidkEOZEL 2, RAEEEZEZOMITIE
B BAEMDSFRD HNTH Y (Fig. 2), FREHEEDE D
5 LT, HD % D TAZ/PIPC DORPIBIRE L 138 %
BHBEHRKELSHFEEL TV L RENH L EEZLOR
720

HD 12 & % M4 higE o FERIE, TAZ84.0+45%,
PIPC 854+43% T& v, 4 © # 152 ® PIPC 31%,
TAZ39% LWL CTRKERETFERL Tz, —hT,
TAZ574+85%, PIPC33.0£72% DY) /N7 v KB %%
RO EHWHY SN T WD 20, HD ESEiE ok
FHIREE & H CRFA L 72 IR BEAR T SR BR 3 & L Tldl
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Fig. 3. Plasma concentration simulation curve of PIPC.

Table 4. %Time above MIC (PIPC) <Total Drug>

Total drug concentrations

MIC (ug/mL) Case 4.5 g BID 45gQD 2.25 g BID 2.25gQD

1 99.9 94.1 97.6 78.9

16 2 99.9 99.9 99.9 95.8
3 99.9 99.9 99.9 99.9

4 99.9 99.9 99.9 95.5

1 97.6 78.9 95.3 59.1

i 2 99.9 95.8 99.9 94.1
3 99.9 99.9 99.9 95.7

4 99.9 95.5 96.0 93.3

1 95.3 59.1 80.6 379

o 2 99.9 94.1 95.6 79.8
3 99.9 95.7 9.1 93.8

4 96.0 93.3 94.5 68.7

1 80.6 37.9 42.5 16.7

128 2 95.6 79.8 92.7 47.8
3 96.1 93.8 94.6 73.1

4 94.5 68.7 71.3 164

%Time above MIC was calculated for the dosing period (Day 1-7)

BID: twice a day, QD: once daily

KRICFHI SN Twa EBbhs, LarLaML, SNt
UNT Y FBEZHREL TV EWLOD, YNy v RE
FEBL72ELTHPIPC, TAZ £ BICHDIZX D&%
ChREShLEEZZON,

—fRIZR=Z YY) VRIETIZ, %BTAM H330% ML B
A HE OBFEIIFIVE, 50% LB DA i KB H1E

JAZRT I EDWRBEINTVEY, 2012 4EICEH I N/
Clinical and Laboratory Standards Institute (CLSI) ®#k
MEH 3 5 TAZ/PIPCO 7 L 4 7 KA ¥ Mgk
(S) 16 ug/mL, W () 32~64 ug/mL, Witk R) 128
pg/mL T 5", 4, MIC 64 ug/mL (2B 5 50% LL
LDO%TAM ZHEFEC & 7285 53k1%, 45¢gBID, 45¢g
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Table 5.

Free drug concentrations

%Time above MIC (PIPC) <Free Drug>

MIC (ug/mL) | Case | 4.5gBID 45gQD | 225gBID | 225gQD
1 99.9 90.5 96.2 74.5
16 2 99.9 99.9 99.9 95.5
3 99.9 99.9 99.9 99.7
4 99.9 96.7 99.9 95.0
1 96.2 745 94.9 53.7
32 2 99.9 95.5 98.8 93.4
3 99.9 99.7 99.9 95.4
4 99.9 95.0 95.8 92.0
1 94.9 53.7 71.6 32.5
64 2 98.8 93.4 95.2 73.3
3 99.9 95.4 95.8 92.9
4 95.8 92.0 93.1 56.0
1 71.6 32.5 31.2 10.9
2 95.2 73.3 88.2 38.8
128
3 95.8 92.9 93.8 62.0
4 93.1 56.0 52.2 5.7
%Time above MIC was calculated for the dosing period (Day 1-7)
BID: twice a day, QD: once daily
QD, 225gBID Tho7zo — /T, THETOWHIZX X 3
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No studies have reported the pharmacokinetics of tazobactam/piperacillin(T AZ/PIPC), a penicillin antibi-
otic combined with a B-lactamase inhibitor at a TAZ/PIPC ratio of 1 : 8, in Japanese patients with chronic
kidney disease on hemodialysis(HD). We intravenously injected a TAZ/PIPC dose of 4.5 g over a 30-min pe-
riod every 12 h (4.5 g twice daily) to five HD patients diagnosed as having pneumonia or suspected sepsis
(one male, four females; mean [+ SD] age, 73.2 [9.3] years; mean [ = SD] body weight, 46.2 [10.3] kg), and ana-
lyzed the pharmacokinetics of TAZ and PIPC using the one-compartment model. Based on the results of the
analysis, the proportion of the time during which the plasma PIPC concentration (total concentration, free
concentration) was maintained above the minimum inhibitory concentration(MIC) (time above MIC;
% TAM) was calculated. The maximum concentrations (Cmax) of TAZ and PIPC after the first administra-
tion were 37.5%9.3 and 386 + 121 u g/mL, respectively. The Cmax values of TAZ and PIPC after repeated ad-
ministration (4 to 6 days) were 85.1 +16.4 and 824 = 260 ug/mL, respectively, which were both higher than
the Cmax after the first administration. The half-lives (T1/2) of TAZ and PIPC were 148 +5.5 and 10.0 +4.1
h, respectively, indicating a markedly delayed elimination compared to individuals with normal renal func-
tion. The rate of reduction in plasma concentrations before and after HD was high at 84.0 +4.5% for TAZ and
854+ 4.3% for PIPC. Based on the finding that the MIC allowing % TAM exceeding 50% was 64 ug/mL in
the four patients in whom pharmacokinetics could be assessed, and taking into consideration the Cmax at
which tolerability has been confirmed in other studies, administration of TAZ/PIPC at 45 g once daily or
2.25 g twice daily was proposed as an appropriate dose for HD patients. Moreover, with the exception of one
patient for whom an assessment could not be made, treatment was effective in the other four patients, and no
side effects were observed.



