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BRL 28500 i Clavulanic acid (CVA) & Ticar-
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HEREDERNATH 5,
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-€H) ERTMHMCKEAL, FOBREEY REL
T30 TIPC ix Gram B - B FRMES XV HK
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3,57, 24 B¥E D 5 LEEIDRKM % 6 FITT, FD5
BHD 4 FIT 0~2, 2~4, 4~6, 6~8 BERIE DILE 21T -
fo (~0 B DR IZBE L UL TR L), R LM
B LRIL —70°C THRE L,

TIPC & CVA DOERIZ» » 7Hw A\ % Bioassay
Tfiole TIPC RZREE T P.aeruginosa NCTC
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Table 1 Characteristics of the patients
Patient Renal function® Liver function®* i
Weigh GOT | GPT | AIP | T-Bil Diagnosis””
Age eight ~ -ot ing di
. c c (Underlying disease
Noo |y | 5 | ey | & " | auw) | au/w)| Qu/L) | (mg/al) )
1 68 M 52.0 89.6 0.5 32 34 230 0.5 Psittacosis
2 56 M 50.0 72.1 1.1 46 117 142 0.1 Lung abscess
5 o Wy 510 5.2 6.7 17 19 161 0.2 Urinary tract m.fectlon
(Nephrosclerosis)
Prophylactic chemotherapy
. . . 1
4 62 F 43.0 4.7 10.3 7 10 119 0 (CRF, off HD)
Prophylactic chemotherapy
5 62 F 52.8 0 14.3 15 13 352 0.3 (CREF, off HD)
Biliary tract infection
. . . 4 .
6 36 M 66.4 60.8 1.0 160 %0 470 8.9 (Choledocholithiasis)

* Cecr: Creatinine clearance (ml/min/1.48m?),Cr : Serum creatinine (mg/dl)
** Normal range of each item : GOT<29, GPT<4l1, Al-P 72~265, T-Bil 0.2~1.0
*** Prophylactic chemotherapy : to prevent the development of infection after arteriovenous shunt operation
CRF : Chronic renal failure, HD : Hemodialysis

Table 2 Serum levels of ticarcillin (TIPC) and clavulanic acid (CVA) in patients treated with BRL 28500

Patient| - . | Date of Serum level (ug/ml) at time after dosing (hr) Serum half-life
osage
No. 8| therapy 0 1 2 3 5 7 24 (hr)
. |3zDr| o1 TIPC 0o |197.2 | 61.2 | 31.1 | 11.8 3.95 1.2
q 12hr Y| cva 0 9.32| 3.2 19 | 07 0.25 1.3
, |32DI| . .| TIPC 0 |195.5 | 100.8 | 52.15| 20.5 5.9 1.2
q 12hr Y1 cva 0 8.4 | 38| 211| 077 | 024 1.2
. |1eIV[ 1 TIPC 0 73.46 38.32 | 2.52 4.3
q 24hr Y1 cva 0 3.65 1.59 | 0 3.3
. | LeIV[ ol TIRC 0 123.10 73.62 | 20.30 6.7-
q 24hr YI cva 0 2.78 0.98 | 0 2.7
1.6g 1V TIPC 0 100.27 77.65 | 44.44 | 177
5 1st day
q 24hr CVA 0 3.56 2.04 | 0.11 4.8
1.6g IV TIPC 0 56.94 9.49 | 2.08 0.8
6 | qizhe | M| cya 0 2.44 03| 0 0.7

* 1.6g BRL 28500 contains 1.5g TIPC and 0.1g CVA, DI : Intravenous
injection over 5 minutes, q 12hr : Every 12 hours.

10701 # A\, CVA % K. prneumoniae ATCC 29665 %

ﬁﬁ% & LT
3.

£ 8 (Table2,3, Figl,2)
BEEEEH OBE 1, 2 1= BRL 28500 3.2g (TIPC

injection over 60 minutes, IV : Intravenous

30~50 pug/ml, CVA 2.0pg/ml Ligh,

7 B I

TIPC 4~6 pg/ml, CVA 0.5 pug/ml LA FifET Lio L
BRI TIPC, CVA L 1 BM#AETH

3.0g, CVA 0.2g #&L) % 1 Bl CamgME Licks

DMEFRE L ATER TESR TIPC (X 200 pg/mlE <,
CVA 2 8~10pg/ml TH -7,

3 [ iz iz TIPC

1o

W E B L s ), BATREEAORBLRS

L (8% 4, 5), BRL28500 » 1.6g (TIPC 1.5%
CVA 0.1g #%41%r) % one shot #{E L1- 3 BRI%TH



VoL 34 S—4 CHEMOTHERAPY 423
Table 3 Urine levels and recovery of ticarcillin (TIPC) and clavulanic acid (CVA) in patients treated
with BRL 28500*
Patient No. Time of Urine TIPC Cva
Dosage”® collection volume Level Recovery Level Recovery
Date of therapy (hr) (ml) (ug/ml) (mg) (%) (ug/ml) (mg) (%)
~0 16 48.0 3.0
1. 0~2 175 9755.8 1707.3 56.9 541.7 94.8 47.4
3.2g DI 2~4 241 5003.0 1205.7 40.2 237.8 57.3 28.7
q 12hr 4~6 120 2036.2 244.3 8.1 114.3 13.7 6.9
lath day 6~8 108 1164.0 125.7 4.2 75.4 8.1 4.1
0~38 644 3283.0 109.4 173.9 87.1
~0 50 83.6 2.6
2. 0~2 160 7470.1 1195.2 39.8 231.2 37.0 18.5
3.2 DI 2~4 125 11418.4 | 1427.3 47.6 535.9 67.0 33.5
q 12hr 4~6 150 2519.0 377.9 12.6 80.9 12.1 6.1
17th day 6~ 8 150 614.0 92.1 3.1 19.2 2.9 1.4
0~38 585 3092.5 103.1 119.0 59.5
~0 108 0 0
3. 0~2 39 1335.0 52.1 3.5 20.2 0.8 0.8
1.6g IV 2~4 172 990.9 170.4 11.4 39.4 6.8 6.8
q 2hr 4~6 92 2498.0 229.8 15.3 41.9 3.8 3.8
Ist day 6~8 231 509.3 117.7 7.8 12.1 2.8 2.8
0~8 534 570.0 38.0 14.2 14.2
~0 38 22.3 0
6. 0~2 66 7051.7 465.4 31.0 397.5 26.2 26.2
1.6g IV 2~4 100 1962.9 196.3 13.1 68.8 6.9 6.9
q 12hr 4~6 260 98.3 25.6 1.7 3.5 0.9 0.9
4th day 6~38 480 18.7 9.0 0.6 0 0 0
0~8 906 696.3 46.4 34.0 34.0

* 3.2g BRL 28500 contains 3.0g TIPC and 0.2g CVA, DI : Intravenous injection over 60 minutes,
IV ! Intravenous injection over 5 minutes, q 12hr : Every 12hours.

TIPC i 100~120 pg/ml & B {E% R L7z CVA % 3~
dpgiml LT REEZE LD LRREVETH -0 24
B Ch TIPC 13 20~40 pg/ml & B {EAEE LTL
Fedd, CVA IR LA FRH S hich - T,

BRL28500 3.2g FHEH 1, 2 CHoEFEE %
12 &L, L6g #RKOMBHRE &2l LicfEx
RRLicont Fig.1 ThHo, BEREETIEELLS
& TIPC omEHREETFISBIET 555, CVA OEIE
REIIZ EEB Tiateh » oo

BREN EHGE VB4, B#0 48T TIPC ©
%0~100%, CVA 0 40~80% AiRemiCHEE S i, B
BEVBECET T & TIPC DRp~OBHI B &
L, CVA (LBIES 5 D ade &3 WA Liso

FFBERE =R ik TIPC & CVA DM EET o
EECR PP O BIE 5 S h ¥, T LA MIEHEED

EToRE, RPSEERD OE™EEZ LRI,
II. EEERm#k (Table 4, 5, 6)

L x %

FEEE BN 59 F4 AN LEM 60 £3AFTD
EhCERERBE T AR B BRI~ 11 fT, BtE7
G, fotk 4 B, EEIT 47 &0 D 86 B (Fiy 66.1 &)
’C@ Z)o

KEONRILIE 4 0, MLIBE, BHEKEIXOE
MHE, MREZRERE 4 206, BRIBEMERCRE
BYr Xl Licb D 1FITH 5o

EREAHBE LIcDX3F0R T, BRIBHEIMREES
/5 B.catarrhalis, BEEKEZROI1BIL D S. prneu-
moniae, %Y 1 PIOEHKEZ LGNS E. coli, P. mi-
rabilis, B-Streptococcus MR E iz, Bl FITIsT
Chlamydia CF $if4(ffi, Mycoplasma CF }i{kffi, AS-O
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Fig.1 Serum levels of TIPC and CVA after injection of 1.6 g BRL 28500 (1.5g TIPC,
0.1g CVA) in patients with various degrees of renal dysfunction
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Fig.2 Cumulative urinary excretion of TIPC
and CVA after injection of 1.6 g and
3.2g of BRL 28500 in patients with
various degrees of renal dysfunction
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5 BUR
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Table 5 Drug sensitivity of isolated organisms and evaluation
. MIC (zg/ml) Evaluation
Case No. | 101ated °’g?g‘sm; BRL 28500 TIPC 8 -lactamase
oun 10 | 10 10 Bacteriological | Clinical
Citrobacter sp. (#) | 12.5 6.25 | 400 200 (+) )
2. SW. Unknown Undetermined
Citrobacter sp. () N.D.
0 S. pneumoniae 0.39 0.2 0.78 0.78 (=)
7. TM. - Eradicated Good
H. parainfluenzae N.D.
OE. coli (#) 1.56 1.56 1.56  1.56 (=)
O P. mirabilis (#) 0.39 0.39( 0.39 0.2 (=)
0 B-Streptococcus (#) | 0.78  0.78 1.56 1.56 (=)
8. U.S Decreased Fair
E. coli (#) 3.13 3.13 3.13 3.13 (=)
P. mirabilis (#) 0.39 0.39 0.39 0.39 (=)
E. faecalis (#) 50 50 50 50 (=)
O B. catarrhalis (#) 0.39 0.39| 1.56 0.78 (=)
11. H.I. Eradicated Good
E. cloacae (+) N.D.
O : Causative organism * . Before therapy N.D. : Not done

After therapy

oo IRl BEBERF BT 2 EENARECH%
RRIELILDDOT, A#F3.2g ¥ 1 H2E 3 ARIER L
TAEEE Y, WRXETRAL LABE Lict®», 1
B 3EIEE LekE X187, Chlamydia psittaci o CF
Hitkffial 128 {512 LR LT3 b, Chlamydia fliz 2 &2
bhis EfI 2128 LES TAFIERE, BERER i
BXEMROEReHE X X 7ch’, Mycoplasma CF #
I D LR & AT fe D HERBRI Ui, FEBIS &5 L%
B BIL T, BELLE5 BT, HEHE
RRROYE LBt 35 B B0 & -
720 AS-O fED LR %4 Tk h BEEERLAFEbh T,
R4 ERB, 7ra— LKA B v AR h
L 22 Abtc TTHIORS, RERECLBES
Y AMIEY &7 LR DR CABE & fr o 1o d D
T ARICiE% 2B L, L-105 % B\ iz CTM HisEs)
.... S XA ED

UE, CRP oat{tu®, ZHh: Li

WALRREE 2 612 1 UA%D, 1 BUESDCH - 7co 52615
QR AR L, BEBXEEE TSRy
HOREBRE @b tcton, A% 3.2 %1 H 2@ 19
ARMER L1y 0 TERTH » 7o 5616 (LBRIB RS
B SEXREOITI L E 2 5 A< 58, BiEEo-
BAR LA 0T, g X# EE L%z Niveau 37
%, HBK 2 AMK 582 Ch - fe s AFICZE L
2L ARIER Lchs 3R i8 & hichs - oo

I 7 ROTRE % AP L S. preumoniae 1=k 518

HREXREHEEATH B, FHTLh BHERON
% BEOHE, EREOHELLHI, EFI8 XL LD
LK, BRIERD -1, MEERESHE LD
DT, BRI BIX E. coli, P. mirabilis, B-Streptococcus
MEEI R, FFEER Lich, b icBaEm L -
Streptococcus DHDY LT KT L EE -1,

I SRS 2 Pl THhAELTH - foo FEL
10 B B@ivek TIBMBIET Y v =5, FRR=Y 5=+
—TARERICEL, MoKELLESELHT SERK
LA X HED THEDFRESYE LT\ 7oht,
AHENC X b B L1,

REG] 11 (XBRIAMMRER KRBT, KL H B.
catarrhalis R X h, PaO, 3 39.9torr FIETFT L
7, FENWC X O EW%LEZ, PaO, §, 66.1torr ¥ TLH
L, BHTH- 1,

HESFHNTUTIESI 7 O S. pneumoniae (MIC 0. 39 pg/
ml, FEEEE 10%ml), fEF 11 o B. catarrhalis (MIC
0.39 pg/ml) WKL, 3EEIAHEI W I-EHS T
1X B-Streptococcus (MIC 0,78 pgiml) (374 &%, E.coli
MIC 1.56 pg/ml), P.mirabilis (MIC 0. 39 pg/ml) (3FF
BEEV SRR T, flliXRBTH -7, Chlamydia CF
ffi, AS-O {ED ER LMz flizuFhiBHTS -
o

2) &lfER

BRRENTIIFRC RE XD » 7o MERE L, 5
Bl 2, 6 THERHES, EF 10 T GOT » L7, fEfl
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CLINICAL STUDY OF BRL 28500
(CLAVULANIC ACID-TICARCILLIN)

Nosukr Aoki, Osamu SekiNg, YosumMaru Usupa and Yasuko Yuasa

Department of Internal Medicine, Shinrakuen Hospital

Nosuto Wakasavashi, Seiicui Havasui, Isao Nitta and Fumiko Tanaka

Department of Pharmacy, Shinrakuen Hospital

Kyoko WaATANABE
Department of Clinical Laboratory, Shinrakuen Hospital

Serum and/or urine levels of ticarcillin (TIPC) and clavulanic acid (CVA) were determined
during treatment 6 patients with BRL 28500, a formulation of clavulanic acid (CVA) and ticarcillin
(TIPC).

Blood samples were taken at various intervals from O to 24 hours after administration. Urine
samples were collected at 0~2, 2~4, 4~6 and 6~8 hours. Serum and urine levels of the drug
were determined by bioassay using P.aeruginosa NCTC 10701 for TIPC, K. pneumoniae ATCC 29665
for CVA as the test organisms.

Serum levels of TIPC declined more slowly than those of CVA in patients with advanced renal
dysfunction. Urinary excretion of TIPC was prolonged and that of CVA was both prolonged
and diminished. Hepatic dysfunction without severe renal impairment did not effect the pharmaco-
kinetics of either TIPC or CVA.

In clinical studies, BRL 28500 was used to treat 11 patients with respiratory tract infection and its
efficacy and safety were assessed. 7 adult males and 4 adult females with a mean age of 66.1
years (range 47 to 86) were included.

BRL 28500, 1.6 or 3.2g, was given intravenously twice or three times a day. The duration
of theropy ranged from 6.5 to 35 days, and the total dose ranged from 20.8 to 224.0g.

The therapeutic effect was excellent in 1 patient, good in 7, fair in 1, poor in 1 and undetermined
in 1 to give an overall effectiveness rate of 80.0%. No side effects were observed. Laboratory
tests revealed an eosinophilia in 2 cases, an elevation of GOT in 1 case, and an elevation of
‘GOT-GPT and a positive direct coombs test in 1 case. However, these findings were only mild
and alleviated rapidly following cessation of the BRL 28500 therapy.



