322 CHEMOTHERAPY

I ¥ % 47 B & 1< W) % BRL 28500
(Clavulanic acid-Ticarcillin) OB H¥EHIHE

KR—Xk BHEX - EMFE - REEN
BEKFEFTE 2 95

Ticarcillin (TIPC) & clavulanic acid (CVA) @ 15:1 DOEA#|TH5 BRL 28500 3.2g %
5 & DM ENRBECIEENRE, BINEIZThFh one shot B CHEKRERAYICIPRE %}l
E LEBNFMMT 2T 1o

JEFERED TIPC-CVA 0FHMmpEEIZTh LT 55 331.1+£115.6 - 14.4£5.9, 30 4 256.5
+55.6 -10.2+3.6, 1M 204.2+35.3 - 8.4+3.3, 30FMT 166.0+34.8 - 4.4+2.2, 5kRY
128.7+26.9+2.9+2.1, 12 BRY 80.5+37.1-1.1+0.8, 24 B¥RI 47.2+23.0 pgjml - 0.3+0,2
pg/ml SRR Lico —75, SERRMIOMBENEITIY, #5554 T 328.0+£68.2+14.3+3.5, 15
4y 281.5+61.2 - 11.0+3.4, 30 4> 236.9+43.4 - 8.4+1.9, 1F§R 193.7+58.3-6.0+1.6, 3
BgRd 116.5-225.8 + 2,1+0.9, 58RI 74.3%8.7 pg/ml « 0.9+0.5 pg/ml TH -7,

THMmAEE X D EE Lic TIPC & CVA 0EBH¥H 5 2 — % — 1%, EBRBCIVLTR
Ty (B)=12.4+5.0 B§fsl, Kel=0.11:0.29hr"!, Vd=16.7 -28.3L, AUC=3213-51 2hr-
ug/ml T, HHEEFwIE Ty (B)=3.0-1.5 B, Kel=0.34.0.77hr™}, Vd=12.4-20.3L,
AUC=1061 - 21, 0 hr- pg/ml T2 - 7o

D X5z TIPC-CVA $tiz280 7x HEHBIE 21380 bh 5 DT, BRL 28500 % KIABTLEE

OCT. 1986

CEETHE, TORGERYRETHLENHHLEX LN D,

Ticarcillin (TIPC) %7 7 s[5tk - BHEBEEI LT
HOWBRENYETAR=v ) vREAEHWECFORRAYE
LERSHRTCEEIZI AT WS A, B-lactamase # &
ETHHEEROHEAINMBLIR T3,

—7%, clavulanic acid (CVA) ¥ B-lactamase [
FlT, thEHFOHENIHEBTHEREATHZ &
TR, WHEEoEL TS L-lactamase & ARTAJ
PRCERL, TOBRBEU®REET S, TIPC 2 CVA
DEFTH5H BRL 28500 i B-lactamase & X 5 TIPC
MHEE T LT R1HFETE Y,

SH, R4, KPBETL0o»mBEEF % 5T
5RB#HES Ao, BRL28500 3.2g # one shot #&
EL, BN mRREYIFENR, BHFCHTTH
EL, HFeTERBNENEN LT -0 TRET 5,

I. R &EF*%E

L % %

REIPRFD 59 429 A X HHEEFD 60 £ 2 A ¥ TOHAM
CREHBETREOICDBRARERRCABREL, Bevx—
CCMEEN & D e 5 BDEE T, TDHR% Table
1 iR,

BH16, 46T, Fiix 35 Xh 68 &%, ¥y
46.2 3%, {2 39.0 X b 62.0kg, iy 49.9kg T

Dol

Fi, BEEERSAFIFATHEARET &HIO
2BEFER EFRI2v7F=v eV T7F5vA (Ca) T
3.1 & 4.5ml/min TH» T,

2. MEBHROFE

Dialyzer =2 —35 4 & - £ w48 C-DAK 3500 (RREE
B 0.9m®) REAL, £FCMmEi&E 200 ml/min, #&
IR 500 ml/min 44T T 5 BEEEN 21T~ 10

3. BRL 28500 bk & MRERNES &

BRL 28500 3.2g #»4A/K 10ml &ML, 54T
one shot B LicDb, JEBHEICIE, BEKTSS
30 4y, 1BGRS, 3BEME, 5R%RT, 12 Befd, 24 ReRECH

Table 1 Backgrounds of patients studied

Patient No. | Age | Sex Body Weight Ccr.' Dialyzer

(Kg) (ml/mm)L__,
1. TS. | 68 | F 52.5 N.D. |C-DAK3500
2. AU. |41 | F 55.0 N.D. |C-DAK3500
3. KM. | 35 | F 39.0 1.5 |C-DAK3500
4 CO. | 35| F 41.0 N.D. |C-DAK3500
50 IH. | 52 | M| 62.0 3.1 |C-DAKSW

Mean+SD [46.2+14.0| 49.9£9.7 |3.8£1.0

I

N.D. : Not detected
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il % 1R, B 2 BATRIMAE % . BRL 28500
3.2g #57THEL, BEKTSSH, 154, 30 7,
1B, 3EsR, 5 BRI MBI EIRE OBIIRMI X b £
ml, NEPERRERNTEE T —70°C TREF L, &
%, EMBEIEOMPRENER, 7 &b 2 BHD
R R\ TRH CORERR O MARE X RIE L

TIPC DiiAEEDRIEIL Pseudomonas aeruginosa
NCTC 10701 ##FEB & L, CVA ol i & B BIE X
Klebsiella pneumoniae ATCC 29665 ##RFEHE & LT,
FrEhEE y THETT 1

k¥, BEBBOERS IO—HOEOFRITILe b
Jﬂlﬁ’i’ﬁfﬁ L7

4. RPBERESE

JBEATRICIZ BRL 28500 # 5.4 12 Kf ¥ TOLIR
Y, BRI IEN AR K TR E To 5 R
DERYER LRERAE Lick, —HMEBEHEE T
-70C TREF L,

BEHLBENESECMFRERNES ELRETH
5%, BEHBGOFRE XOROFRTIT 0.1 M citra-
te buffer (pH6.5) R\ ko

5. EENEHEN

Bohi: #l € {8 % Two-compartment open model
(NONLIN 7r 75 4) HrTava—x—fRHF
L, B0 T2 —2—%RDTI,

II. &% i
5l ki pIEMBENEE D TIPC & CVA Diirhjg

B2 Table2 T &B0THhb,

BRL 28500 3.2 g one shot #it#%, TIPC & CVA
BFRFNS54T 331.1+115.6 - 14.4+5.9, [l 30
4 256,5+55.6 - 10.2+3.6, 1[I 204.2+35.3-8.4
+3.3, 3B5M) 166.0+34.8 -4.4+2. 2, 5RE5R] 128.7
+26.9+2.9+2.1, 12 B 80.5+37.1-1.1+0.8, 24
M 47.2+23.0 pg/ml « 0.3+0. 2 pg/ml & @R LTz,

¥f:, 3%IT BRL28500 #5% 12 Bff ¥ TOD
TIPC & CVA DRFEBES LOPHERAHE L1,

TIPC (% 470.8 7% 2141. 4 pg/ml DR THEHE X
R, RFHEERIE 1.4 25 4.7% Th-1%

CVA (X 7.8 5 75.0 pug/ml DEETHRI N, F
FEEERIL 0.7 25 1.7% ThHoTo

mBEHEED TIPC ¢ CVA oM+ Table3
RT,

BRL 28500 %3k 3% 47 5 & A& one shot # & #% o
TIPC & CVA oz, 54 T 328.0+68.2 -
14,3+3.5, 15 4 281.5+61.2 - 11.0+3.4, 30 4
236.9+43.4-8.4+1.9, 1% 193.7+58.3-6.0%
1.6, 3HERY 116.5+25.8-2.1+0.9, 5RsR 74.3+
8.7 pg/ml « 0.940.5 pg/ml TH -t

7e¥s, HEFI1 T5HHOMmbPEE TIPC, CVA &34
BEESMERT Lics, Zhix BRL28500 % LicH
MEZ L VEMEToIclcdEELLR, TOF—2—i%
RERB & L,

4 B TIHEE 7§ T o 5 BT TIPC & CVA

Table 2 Serum concentration and urinary excretion of TIPC and CVA off hemodialysis after
intravenous administration of 3.2 g ‘-BRL28500

Serum concentration(ug/ml) Urinary excretion

Fatients | Drug 112he | 1/2br | 1hr 3hr Shr | 1%hr | o4hr |Oconr  6o12hr | 0-12hr
pg/ml %

LTS, TIPC| 478.8 274.9 245.2 NT* 145.7 104.0 79.1 NT* NT* —

CVA| 22.0 12.4 9.4 NT* 5.1 2.3 0.5 NT* NT* —

2.AU. TIPC| 287.1 243.2 208.1 179.3 124.3 77.0 34.9 1,800.0 | 1,000.0 1.4
CVA 13.3 11.5 10.2 6.5 4.9 0.9 0.1 75.0 24.0 0.7

3IKM, TIPC| 420.0 340.0 215.0 192.0 165.0 130.0 62.0 2,141.4 | 1,842.4 3.1
CVA 18.0 13.4 12.0 4.3 0.7 0.6 | < 0.08 64.1 19.2 1.7

4.CO. TIPC| 275.2 233.6 204.7 | 178.0 110.0 40.0 38.2 NT* NT* —

_\CVA 11.6 9.2 7.2 5.4 3.1 14 0.2 NT* NT* -
5.1H. TIPC| 194.5 190.6 148.0 | 114.6 98.6 51.6 21.9 717.7 470.8 4.7
- |cva 6.8 4.3 3.5 1.4 0.8 0.2 | < 0.08 30.1 7.8 1.7
TIPC 331.1 256.5 204.2 | 166.0 128.7 80.5 47.2 | 1,553.0 | 1,104.4 3.1

Mean+SD i11§.6 £55.6 | £35.3 | £34.8 | +26.9 +37.1 | £23.0 | £606.9 | +£564.8 | +1.7
cva 14.4 10.2 8.4 4.4 2.9 1.1 0.3 56.4 17.0 1.4
Q\ +5.9 £3.6| £33 |+x22 |[+21 + 08 | £0.2 + 19.1 +6.8 | £0.6

NT*: Not tested
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Table 3 Serum concentration and urinary excretion of TIPC and CVA on hemodialysis after
intravenous administration of 3.2g BRL28500

Serum concentration (ug/ml) Urinary excretion
Patients Drug 0-5hr
hi 5h
1/12hr 1/4hr 1/2hr 1hr 3hr r s/l 7
LTS TIPC | - 374.7 291.8 228.6 142.0 83.9 390.1 0.23
e CVA - 15.9 10.0 6.7 3.4 1.7 11.7 0.11
2 AU TIPC 366.6 257.8 230.4 165.4 101.5 68.4 1,390.0 0.52
T CVA 18.7 10.4 10.2 6.6 2.1 0.7 56.0 0.31
3LKM TIPC 385.3 310.8 261.8 273.6 142.8 77.8 1,831.0 2.17
e CVA 14.0 11.6 8.2 6.1 1.6 0.6 35.5 0.83
4CO TIPC 328.1 235.0 224.1 177.6 112.3 78.8 NT* —
s CVA 14.1 10.8 7.8 7.1 2.4 0.9 NT* -
5.1H TIPC 232.1 229.2 176.3 123.4 83.8 62.4 685.6 1.87
T CVA 10.2 6.4 5.6 3.3 1.0 0.4 20.9 0.85
TIPC 328.0 281.5 236.9 193.7 116.5 74.3 1,074.2 1.20
" Mean+SD ’ +68.2 +61.2 +43.4 +58.3 +25.8 + 8.7 +656.1 +0.96
- CVA 14.3 11.0 8.4 6.0 2.1 0.9 31.0 0.53
+ 3.5 + 3.4 + 1.9 + 1.6 + 0.9 + 0.5 +16.7 +0.37
NT* : Not tested
Fig.1 Simulated serum concentration of TIPC Fig. 2 Simulated serum concentration of CVA
after intravenous administration of 3.2g after intravenous administration of 3.2g
BRL 28500 BRL 28500
/ml
{ug/ml) o :TIPC off HD (xg/mD) «:CVA off HD
10005 4:TIPC on HD 100 A:CVA on HD
100k )
e F 2 F
§ 10§ § 1E
e f E
]:: 1t
.0 1 1 ] 1 1 1 1 L " J' 1 1 01_[ | | . | L L ) . L1
0 2 4 6 8 10 12 14 16 I 20 22 2d(hr) 0 2 4 6§ U N A
Time Time
DRAPEESR XL OPRERZRTE Lico BEDOTHLE XL - LT,
TIPC i 390.1 6 1831.0 pug/ml DILFE THEM X WICFELM P ENFE D TIPC & CVA OEBHHFEN7
h, BHEHERIX 0.23 225 2.17% Thoto —H, A — % —% Tabled ZiRTo
CVA i3 1L7 75 56.0 pg/ml DREECHRIL S 1, b AEGIOMAREOTHL ) B Liis4—4-
HElER1: 0.11 7% 0.85% TH - foo {2, TIPC & CVA TR F R Cpax 7 345.3°14.9

PEBLRIFHMARE X b, Two-compartment pgfml, Ty, (B) 12.4-5.0hr, Kel0.11 02907,
open model Zf¢-»Tv 3 2 v— 35 &, TIPC oalE'3] Vd16.7 - 28.3L, AUC 3213.0 - 51,2 hr-pg/ml Th»
LTix Fig.1, CVA 2B L Tix Fig. 2 DFEMg 18 oo
bt MEHENEED TIPC & CVA @ A5 2 —4-%

AV —F R EBINOGOMBT, N Lictrh Table 5 127773,
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Table 4 Pharmacokinetic parameters of TIPC and CVA off hemodialysis after BRL28500 3.2g administration

— T .. | Cmax Ki Kai Kel Ti2(8) | Vd | AUC | TBCL
Drug | Patient | oimy | () (hr-1) (hr?) () ©  (hewg/mD) (ml/min)
T 1 TS | 494 1.06 0.59 0.09 21.37 | 1743 | 5306 | 9.42

2 AU | 2177 0.14 0.34 0.10 10.55 16.44 2,777 18.00

3 KM. | 475.0 1.09 1.03 0.11 13.57 13.36 4395 | 11.38
T o | a8 0.28 0.99 0.15 6.18 13.95 1917 | 26.08

5 LH. | 206.6 0.25 0.65 0.11 8.92 | 20.8 | 1.8 | 26.99

Mean 345.2 0.58 0.68 0.11 12.40 16.71 3213 | 1536

1 TS | 2.78 1.76 1.36 0.31 5.39 18.81 2.69 | 4031

2 AU | 14.00 0.45 4.36 0.23 3.33 15.85 | 60.57 55.03

3 KM. | 18.47 | 3.93x10° |  0.50 0.50 1.37 10.79 36.66 | 90.93
Ao | ne 0.47 0.97 0.23 4.79 25.82 53.51 | 62.29

5 LH. 7.00 0.41 0.53 0.46 338 | 6381 15.28 | 218.15

Mean 14.88 0.43 0.52 0.29 5.2 | 28.29 51.24 65.05

Table 5 Pharmacokinetic parameters of TIPC and CVA on hemodialysis after BRL28500 3.2g administration

Drug | Patient | C- Ki2 Kz Kel T12(8) vd AUC | VTBC'L”—
(ug/ml) (hr1) (hr1) (hr?) (hr) (L) (hr-pg/ml): (ml, min)
1 TS. | 618.0 2.11 2.39 0.49 2.78 9.64 1,29 | 10.04
2 AU. | 407.1 1.44 1.75 041 | 3.24 14.27 983 50.88

- 3 KM | 597.9 7.64 9.83 051 | 2.4 9.03 1,171 268
4 CO. | 4233 3.45 141 040 | 3.18 12.92 1.060 | 46.98

5 LH. 266.0 0.77 0.82 0.27 | 5.67 23.65 | 1.038 | 4819

Mean 357.2 0.79 1.92 034  3.03 12.36 | 1.061 4714

1 TS. 33.38 2.47 1.50 1.3 2.09 18.63 | 32.36 = 103.01
2 AU. 44.45 11.62 5.21 200 | 12 15.78 | 26.17 | 127.37
o L3 KM 14.98 0.36 1.06 0.79 | 1.43 21.63 | 19.02 | 175.25
4 CO. 18.17 289 | 5.3 0.81 1.39 17.80 | 2247 | 148.35
5 LH. 10.97 0.94 1.63 0.96 134 | 3371 | 1147 290.61
| Mean 16.11 0.94 1.94 077 | 148 | 2031 2099 138.81

SOADMAREDFE L b B H L # TIPC & CVA
D7 4= 5 —1%, Crmay 357.2+16.1 gg/ml, T,,,(8)
3.0-1.5hr, Kel0.34-0.77hr"}, Vd12.4-.20.3L,
AUC 1060.7 - 21.0 hre-pg/ml Th - i,

1. % =
TIPC & CVA o 15:1 oEA#IT55 BRL 28500
PREATORBHFIBI LT3 T TRBE 2 5 b,
3.2¢ one shot B4 TIPC & CVA D& <5 £ —
R ThEh Ty, (B) 66.0-91. 0min, AUC 475
*14.6hr-pg/ml, Vd10.8.20.33L, 24 BERIRhEEE
F76.6-44.9% Ly bhTuBY,

TIPC, CVA 3tz E7ehiltZRIE TH H, BHmED
BEAE LIc BT ERE ClRMR TP E S FHE SR 5,

SEDOR « DIEMALBEIEFC BT % #FE T, Fig.
1.2 RLIc XS eilZEy & L BRIEBIESL RS b h,
TIPC THIZHEETH -1

T1/2 (8) i TIPC Ti3fy 11 £z, CVA TI2§3 &
DIEENBD LI, AUC LFE LUK %R Lic,

JVTF=ve2)T7F5vAH 10ml/min L Fo B
AeBEN TIPC #BMEE LB E D Ty (B) 12
14.8+£3.7hr LHEINTEHISEOR~ OFE L L
=K LT\
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CVA o+4y7c B-lactamase [AERIR 1B 5 71T
2.0~2.5ug/ml DEEY 1~ 2 BREREIEDH E N
5H5HE VBN THBEYY, SEIOKEE T IEMEENTRE
it SRR S CVA 1 2.9+2. 1 pg/ml & +4feliidh
BEER L

Wiz BT > BRL 28500 D EB)FE~DEETH
%7, Fig.1-2 R3 X 51 TIPC, CVA Hiclliks
WX Y KBRS BREIR S,

TIPC - CVA DBEAZARIITNTH 45% - 13% &
Lhh Tk, CoEGCEAKERLEEN THRESR
2TWRERO—D2EBbh 5,

MK EHED Ty (B) - AUC (X TIPC-CVA L
} MBI UEERR LA, BEADZTHhE
HETHELTNTLELEMBETH -1

MEEHECIX CVA 0F%) M F & E Cpg/ml X
) W3R & TREE Lo

RHRPEHIERLBE TIIURDO T EEL, FME
FEHTRE - MENTEF & O EBNE~NOHFBIZ LA L
W ok Bbhic,

PLEDRERI Y, BEETRLMm K % T B % ~ BRL
28500 ## 5T AT DR S EXBE T HILENRD S
LEZDbND,

Bktyicy 5L LTk, BRL28500 3.2g o load-
ing dose DKM ENKRTHHC 3.2 DBMEE%

fTied HENBWERBbh B, FFEHEO CVAp
T12 3 5Ff & TIPC iR THE VS, £0fng
EHROBHIBETHS 5,

SHILITIEAZEML, FEEOREEMo.
THRHAT2FETH %0

X [
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PHARMACOKINETICS OF BRL 28500
(CLAVULANIC ACID-TICARCILLIN) IN PATIENTS
UNDERGOING HEMODIALYSIS

Kazuo Isaraki, Masanipe Takn, Hipenosu SHiceoka and Kensuke Kuwanara
The Second Department of Internal Medicine, Fukuoka University, School of Medicine

BRL 28500, a combination of 3g of ticarcillin (TIPC) and 200 mg of clavulanic acid (CVA),
was administered intravenously to five patients with end stage renal failure, both during and
off hemodialysis, after which the serum concentrations of these agents were measured. Between
dialysis sessions, mean serum concentrations of TIPC and CVA peaked at the end of the injection
with values of 331.1+115.6 pg/ml and 14.4+5.9 ug/ml respectively being determined 5 minutes after
injection. Serum levels then declined gradually so that even at 24 hours levels of 47.2+23.0 yg/ml
and 0.3+0.2 pg/ml, respectively were still detected. During dialysis, mean serum levels of TIPC
and CVA, showed similar peak levels but declined more rapidly with values of 74.3+8.7 pg/ml
and 0.940.5 #g/ml, respectively being detected at 5 hours after injection.

Pharmacokinetic parameters of TIPC and CVA off-dialysis, calculated from the mean serum
concentrations, were : Ty;; (8)=12.4 and 5.0 hours, Kel=0.11 and 0.29 hour™, Vd=16.7 and
28.3 litres, AUC=3,213 and 51.2hr-pg/ml. Corresponding values during dialysis were Ty,
(f)=3.0 and 1.5 hours, Kel=0.34 and 0.77 hour™, Vd=12.4 and 20.3 litres, AUC=1,061
and 21.0 hr-pg/ml, respectively.

These results suggest that the rate of BRL 28500 clearance from plasma markedly decreases
in patients with end stage renal failure, and that it is necessary to modify the dosage regimen
in the treatment of patients with reduced renal function.



