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BRL 28500 (Clavulanic acid-Ticarcillin) OX#H - KRB

WMHEE -FHEL LEHF
ABARFEEFXRWRBPNFERE (F : TESEEED

BRL 28500 #y5#%iziiEe, oD TIPC LU CVA BEOCBEXREAFRS VT 1 7H )
VB EE (Cor=23.3~44.9ml/min) &2 WTERK L, X 5B EHNERERLSE
DEMME L REHIZOWTER L, UTOBRBRE2E

1) M, REERE

BRL 28500 1%, #iRAC 1.6g H5 Lic, MEF T, TIPC OBREMBHRES X O4MEH
FEIAIBEAT 173.9 pg/ml, 0.95hr., BHERERE E & T 136.4~185.3 pg/ml, 0.96~2.83 hr.
Thoto ¥, CVA TIXFHFR 6.9 pg/ml, 0.95hr. 31T 4.3~6.3 ug/ml, 1.35~2.08

OCT. 1986

hr. THotoo BTIE TIPC ORERBEER X OEES 24 hr.

FCORRFIRBFEAT

9,395 pg/ml, 82.9%, BHEEEREEE T 1,971~3,964 pg/ml, 30.8~70.2% Th-1=, %7, CVA
TIRERFR 501 pg/ml, 54.0% %5 X 8 98~206 pg/ml, 21.5~42.6% TH - o

2) FEREOBE

BRL 28500 % B RBERYHE 11 s Lic, UTI FHEEE KT 2K R, £
Zhafl, BXH3G, EHAGTHY, BEHRIL 63.6% Tholo BINERBRIRDOLIY, BEREE
fEDRE% L LT, BUN & Cr o—BEfic RS IOCBANBRBEOBREETAEEH 2 flicZd bhis

BRL 28500 %, clavulanic acid (CVA) & ticarcillin
(TIPC) &% A# & LI EHAHAENETSH 5o KA
TIPC o EWHE D & $ic, TIPC »AR%LE R peni-
cillinase 3 X 0° oxyimino cephalosporinase o
B-lactamase =%t LT CVA o#> P-lactamase [
fERAC L - T, ERBILEL, BYWlEIYELLEED
hTwah,

SH, RAOBEAS L VUBBERESEOMIGH, R
# TIPC, CVA ofjfied, MBIt RBEEE S
TrHRE LT oW THRHT 2 HEY B0 TR
%T 5 [

I. ¥R & FH&E
i) TIPC, CVA omiFH, Riie

A 2 435 X0 Cer 23. 3~44. 9 ml/min B HpERES
EFX 4L, FH641ixt L BRL28500 1.6 g 4 £7k 20
ml ¥R L 35T one shot #E L, ERIICME
&, K TIPC, CVA DRBEXPITE LIz, TIPC 12
P. aeruginosa NCTC10701, CVA ¥ K.pneumoniae
ATCC 29665 #HREH & L7z cup plate (B2 TME# 1T
el ‘f:.o

i) BRRIBET

FMEUTIBAN 59 45 A X v AR 59 4 11 A ofikhiz
WBHCABE LT 1B M RIS E X BT 2 8%, B
F 10 &, ZF1RDG 11 B TH - 1o Ffhiz 45 2

5 79 KT, 3CINBMEMETLEE L 8frighs
FEMERERELR Th o oo EBEBIBEMES, ANLIRIEX
fEE 30, BER26, RESEA REEFSIUCRE
WrE, BZIRE B4 1ATOTHoT, T, 114
S5PNRED T — T VEBHITH - o
BEFHEIAF 1B 3.2¢g By 2Eichb i} T5H
M, AEEECTHERL BEMBCKVT FFHO0HF
Fitk L Re T oW THRE Lico BEREIREDHEIRER
BEHE L3tic, UTI ERFHMERE (F2/R)? IV

Fig.1 Serum concentraion of TIPC following
1. V. infusion of BRL 28500 1.6¢

(Mean of 2cases)
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Table 1 Serum concentration of TIPC following LV. infusion of BRL28500 1.6g
Case Serum concentration (xg/ml)
T1/2 AUC
Cer PSP ( 15min) .
0.25hr | 0.5hr 1hr 2hr 4hr 6hr ghr | (hr) | (hr-ug/ml)
No- | (mi/min) | (%) \120min
1 Normal Normal 164.87 | 103.91 59.85 | 29.47 8.09 2.24 | Trace*| 0.98 219.1
2 Normal Normal 182.93 | 120.63 | 75.44 | 38.71 9.48 2.51 | Trace | 0.93 292.1
Mean of No.1 &2 173.90 | 112.27 | 67.65 | 34.09 8.79 2.38 | Trace | 0.95 256.0
11.6
3 4.9 63.6 136.44 | 97.03 | 64.68 { 33.14 | 10.26 2.76 0.39 | 0.96 213.3
25.8
4 40.0 63.6 164.23 | 120.35 86.48 | 64.86 20.28 9.65 3.42 | 1.49 341.1
18.1
5 43.4 57.3 142.36 | 113.40 74.88 | 46.88 20.14 8.72 4.88 | 1.94 290.7
10.1
6 23.3 3.6 185.27 | 161.67 | 126.91 | 67.89 34.70 24.63 12.47 | 2.83 501.8
*Trace (<0.78 xg/ml)
Table 2 Serum concentration of CVA following L.V. infusion of BRL 28500 1.6 g
Case Serum concentration (ug/ml)
T1/2 AUC
Cer PSP [ 50 min
No. 0.25hr | 0.5hr 1hr 2h 4hr 6 hr 8 hr hr .
| (mi/min) | (%) <120 min) d (he) | (hr-ug/ml)
1 Normal Normal 7.34 3.99 2.14 0.93 0.20 Trace* | Trace | 0.87 8.36
2 Normal Normal 6.39 4.42 2.24 0.95 0.18 Trace | Trace | 1.02 7.61
Mean of No.1& 2 6.87 4.21 2.19 0.94 0.19 Trace | Trace | 0.95 8.36
3 11.6
44.9 63.6 4.27 2.95 3.30 0.91 0.33 0.21 0.08 2.08 7.12
4 40.0 25.8
. 63.6 4.83 3.52 1.85 1.12 0.28 0.17 Trace | 1.35 6.98
5 18.1 j
43.4 57.3 4.40 3.24 1.95 1.18 0.52 0.21 0.10 1.68 7.86
6 10.1 ,
23.3 33.6 6.25 4.49 3.44 1.89 0.72 0.41 0.18 2.01 12.04

*Trace (<0.078 ug/ml)
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Fig.2 Serum concentration of CVA following
1. V. infusion of BRL 28500 1.6 g

(Mean of 2 cases)
15min :11.6%
120min :63.6%
15min :25.8%
120min :63.6%

{
{dinn 55
{ 15min :18.1%
{

e—= Ccr,PSP ‘normal
o——0 Ccr :44.9ml/min, PSP

a—= Cecr :40.0ml/min, PSP
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o—=o Cer :23.3ml/min, PSP

120min :57.3%
15min :10.1%
120min :33.6%

Serum concentration(ug/ml)
>
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EICE ST - oo
Il #& 7

i) TIPC, CVA ofiigsd, FRHEE

BEAN2ELE X O BHEERES 4812k 1F 5 BRL
28500 1.6 g one shot R TIPC o M- DHe
% Fig.1 3 Xt Tablel 1271, REMmMEHEEL
e 15 4T 136.4~185.3 pg/ml #x L, F0DHE,
FEEECL L ChEFREOHE YR L, 8FREKR
Tk, EEA T trace (<0.78 pg/ml), Ccr23.3 ml/
min OFEBEERES T 12.5 pg/ml L& ERT
Lo Tie (B) b7, BHATO.95 Kefd], BpeRs
EE T 0.96~2. 83 Frfd] & BFHBEICHEIE L TR D
EENTED b, CVA OMmEhEEO#HB Y Fig.2
¥ X0 Table2 1z77kT, CVA OREMEHIEE RS

A TR 15 5 6.9 pg/ml, FHEEEEEL T 4.3~
6.9 pg/ml &, TIPC LREBRILHEB LR Lico 27 Ty
(B) 1z TIPC LRA%H, RLEL, BEATO.5 R
], EHEEREEE C 1. 35~2. 08 BERITH » 7,

R ICBIE Lic TIPC, CVA OReigE3 Fig.3,
Fig.4 3 X 0% Table3, Tabled \oR¥Z &< Th%,
TIPC B Thd RERFREZ O~ 2B/HT BEA
T 9,394.9 pg/ml, BEHEREE T 1,970.5~3,964.3
pglml THY, 8~24 Bl TRH A T 35.6 pg/ml, ik
HEREE & T 7.4~64.8 pg/ml TH » 72, RAEIRKIL
0~2 B¢l Ti%, RBHEA 55.2%, BHHEREEL 5.8~
40.6% TH b, 24 B ¥ TOREINRIEEAS2. 9%,
EHaEREE % 30.8~70.2% Th > 1, CVA § Ak E
BRPEEIY 0~2 BT, B# AT 501. 2 pg/ml, =i
BEREE & T 98.0~206. 1 pg/ml T b, 8~24 BRI Tl
AT trace, BHSREREEE T trace ~1.8pg/ml TH 5
Too FRPEURERIL 0~2 B T3, BEHA 45.4%, Bk
[EEH 3.7~32.5% ThhH, 0~24 Bl ¥ TOREREK
HRFEA 540, BEEEREH 21.5~42.6% Th- 1

i) EERABRT

w5 11 FlOZEM% Table 5 1251, TREHETIL
E40, BR2H, X BRHLIA, EH4BITH-
720 UTI SHM#E#E IR\ TiL Table6 1mT oK%
a0l B3 ESH 4 TRAERD R, 63.6%
(TN1) THotco BRI T 5 HETIXEELLH
(36.4%), WA 16 (9.1%), TE6H (54.5%) Th
b, MERCHT 5RR Tt 7 6l (63.6%), BX
R1M 9.1%), RE3H (27.3%) Thoto i,
B-lactamase FEA: ¥ 7-13 TIPC MHEEA I HBE X 123

Fig.3 Urinary concentration and excretion rate of TIPC following I. V. infusion

of BRL 28500 1.6 g
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Fig.4 urinary concentration and excretion rate of CVA following I. V. infusion
of BRL 28500 1.6 ¢
500k Il ~—— Ccr, PSP normal (Mean of 2cases)
15min :11.6%
V) o—o Ccr :44.9ml/min, PSP{IZOmm :63.6%
—~ . . 15min :25.8%
E 400 BB ~— Cer '40’0m1/mm’PSP{120mm 163.6% 100
¥ Cer :43.4ml/min PSP{ 15min :18.1% g
= [ ~—— Cer -43.4ml/min, 120min 57.3% 190 o
2 . i 15min :10.1% | S
s 300 [Jo—=a Cer :23.3ml/min, PSP { 120min :33.6% 80 Y
‘é 70 g
9 =
g 60 3
© ®
E 200 50 5
£ 40 <
5 30 &
100 20 E
10
% E ST 0
0~ 2hrs 2~ ¢ghrs 4~ 6hrs 6~ 8hrs 8~24hrs Total
Table 3 Urinary excretion of TIPC following I.V. infusion of BRL 28500 1.6 g
Case Cer PSP( 15 min)
No. | (ml/min) | (%) \120 min 0—2hr 2—4hr 4—6hr 6 —8hr 8 —24hr Total
C 9,178.5 4,598.8 1,679.3 522.1 29.8 -
1 Normal Normal
R 62.4 18.4 7.8 1.7 0.5 90.8
C 9,611.2 4,090.3 999.1 268.4 41.4 —
2 Normal Normal
R 48.1 19.1 5.9 1.4 0.6 75.0
C 9,394.9 4,344.6 1,339.2 395.3 35.6 -
Mean of No.1& 2
R 55.2 18.8 6.9 1.6 0.5 82.9
i “.9 11.6 C 2,275.3 2,207.2 764.6 240.8 12.0 -
' 63.6 R 5.8 16.2 6.6 1.4 0.7 30.8
' 0.0 25.8 C 2,341.6 1,351.8 239.7 149.8 7.4 -
' 63.6 R 40.6 18.0 8.0 2.7 0.9 70.2
5 5.4 18.1 C 3,964.3 1,255.3 549.0 400.9 64.8 -
' 57.3 R 35.5 15.1 6.6 3.7 6.0 66.9
6 2.3 10.1 C 1,970.5 972.5 743.1 336.1 52.3 -
' 33.6 R 23.7 12.3 8.4 4.9 6.4 55.7
C : Urinary concentration (zg/ml)
R ! Urinary excretion rate (%)
Bl CEBI 6, 7 3 X0%9) Tix, ZHh14l, &EX2HIT Ti% Table8 Z/rT 2 &< E faecalis 4%, S.marce-

B.3% DEBMECTH - 1m0 FERFEEF T (2 Table7
WRTZEL, 1B 441 (36.4%), 3824 (18.2%),
43300 (27.3%), 5BE1HI (9.1%), 6 B 141 (9.1%)
THH, BEEOBEHRIL1EF 25.0%, 3% 1007, 4 &
100%, 5 B 0%, 6 B 100% T, HIMPHRRYYE 66.7%,
BRERLE 50.0% DEIHRTH » oo MEFHLHR

scens 3 #, S.epidermidis, 2 #% 13 B3 EEX ., S.
marcescene, A.,calcoaceticus E. faecalis D% 4 1#k
VIR L7cAs, flid 10 BRIIBRE S h, 26T 76.9%
DEBERTH o 1o HHHEBIEE Table9 Rd 2
BRDHZTH > 1o

BEIfER TR BMEACIE, AFICX 5L OIXFRD T,
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Table 4 Urinary excretion of CVA following 1.V. infusion of BRL 28500 1.6 g
Case Cer PSP ( 15min
— 2_ j— — —
No. | (ml/min) | (%) (120min) 0—2hr Ahe | 4—G6hr | 6—8hr | 8—2éhr | Total
C 576.2 106.3 23.4 11.5 Trace* -
1 Normal Normal
R 58.8 6.4 1.6 0.6 - 67.4
C 426.2 93.0 17.8 5.6 Trace -
2 Normal Normal
R 32.0 6.5 1.6 0.5 - 40.5
C 501.2 99.7 20.6 8.6 Trace -
Mean of No.1 & 2
R 45.4 6.5 1.6 0.5 - 54.0
11.6 C 98.0 97.6 37.5 13.6 1.0 -
3 44.9
63.6 R 3.7 10.7 4.9 1.2 0.9 21.5
25.8 C 125.1 29.4 3.8 1.5 Trace -
4 40.0
63.6 R 32.5 5.9 1.9 0.4 - 40.7
18.1 C 206.1 4.5 15.8 10.3 1.8 -
5 43:4
57.3 R 27.8 8.0 2.8 1.4 2.5 42.6
10.1 C 105.6 36.4 18.4 6.5 Trace -
6 23.3
33.6 R 19.0 6.9 3.1 1.4 - 30.5
C : Urinary concentration (gzg/ml) * Trace (<0.078xg/ml)
R : Urinary excretion rate (%)

HERHO BIRKREE © 3\ T, fEFI3 T BUN 23
16.1mg/dl 7 & 38.9mg/dl ~, Cr 7% 1.2mg/dl 225
1.4 mg/dl ~, EMH 4T GPT »% 30KU » 5 47KU
~, $Ef5 T WBC 2% 5,600/mm? 7> & 3, 100/mm? ~,
GPT 7% 30KU 5 50 KU AN & 3flicks W CEREY
X3 hic, BUN, Cr 0 LR L WBC DETRFAIC X
BH00h LhftweExbhich, WwTIhiBY TR
BT ERENEECHTH LI, ¥, GPT o
A2 TR ERCIBHEFAEE LCE D, &
F L BfRV EEL DR, FEADOFHHRERH I
BT BEERKREE S Table 10 2R,

II1. % S

BRL 28500 (35S Th B~ & ¢ CVA & TIPC
OEH (BAHME 1:15) Thby, TIPC 13 Tk
K Auvbh, ToFRAKLEEERBEDLR T
%o TIPC (% penicillinase inka @I hed<, B~
lactamase FAEHITH 5 CVA HEETHZ & T TIPC
MR R LCh HEN X RET A LE2 LR, Eh
CVA EAIX > TReM, GRBEKREOETHHE
TrewEEbh T3,

&M@, $ 4 © BRL 28500 one shot E#ERF D &,
R o#et iz, TIPC, CVA LBV, R
hBENAE LN, BEECHE LcBBERL, FFEIN
HEME TH B LhT LTW5B, Bz, TIPC, CVA

& iz Cer 40 ml/min BE OhEEFREREEL L
WFRERMH 1.5 B, Cer 20 ml/min BEOREE
BaEREEE C 2BMUETH D, BEECHE LR
EFENDETHHEEL ONTS

¥ 1, BEREBRACI\TY in vitro DREVEZO
FERBLBIFARECTH Y, FLELR L RARL
BHRTH o1 i l, SEDORA DRHTEAT -
FABBEMCR LTIk 18 25.0%, 5 # 0% LEV
BRETh - 1oht, ERAEHD L ZhoRTIIERE
ITIXE X RV, 2ESH TIL1E 61%, SHS% O
BNRTHY, 244 LTRRFRRRTHHLEELD
N3, ¥, AFDX 5z p-lactam #HJ & p-lactamase
FHZE#] & DA KL sulbactam/cefoperazone 53 5o €
DUFHT T BERBRYICE V TIRAERR 69.0%
Thh, BETRNBRLDLO0, BERAKLAKTD
2710

WEFANC L HTEE TH B S. marcescens, E. fae-
calis 1% LTh &4 1 lnsEsk Licd 00 BIF R BRE
RTHY, ThbYERE LT 5HEERBERECK
LTLAESETE 2HRAITH h, e p-lactamase
wiEET % TIPC MBI LA BRLE ELD
hizo BIfEBIZEMEMECRDbht, FRER
REMRE L LT3 BUN, Cr o kR X OCEmREE
Va2 FITRD, PREVHEETH T LB L 4
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Table 6 Overall clinical efficacy of BRL 28500 in complicated U.T.L
Pyuria .
E
Cleared Decreased Unchanged fﬁcac,y <.m
. bacteriuria
Bacteriuria
— : | rwe
Decreased
Replaced 1 1(9.1%)
Unchanged 3 3 (27.3%)
. C total
Efficacy on pyuria | 4 (36.4%) 1(9.1%) 6 (54.6%) asen° 2
[—Z} Excellent 4
:l Moderate 3 7/11 (63.6%)
Poor 4
Table 7 Overall clinical efficacy of BRL 28500 classified by type of infection
Overall
Group No. of cases | Excellent Moderate Poor effectiveness
rate
1st group (Catheter indwelt) 4 (36.4%) 1 3 25.0%
2nd group (Post prostatectomy) 0( 0%)
Single
3rd group (Upper U.T.L) 2 ( 18.2%) 1 1 100 %
infection
4th group (Lower U.T.L) 3 (27.3%) 1 2 100 %
Sub total 9 ( 81.8%) 3 3 3 66.7%
5th group (Catheter indwelt) 1( 9.1%) 1 0 %
Mixed
6th group (No catheter indwelt) 1( 9.1%) 1 100 %
infection
Sub total 2 (18.2%) 1 0 1 50.0%
Total 11 (100%) 4 3 4 63.6%
Table 8 Bacteriological response to BRL 28500
in complicated U.T.L.
Isolates No. of strains | Eradicated Persisted* Table 9 Strains* appearing after BRL 28500 treatment
in complicated U.T.L
M. morganii 1 1 (100%)
. of strains
S. marcescens 3 2 (66.7%) 1 Isolates No. of str
S. marcescens 1 ( 50.0%)
A. calcoaceticus 1 0( 0%) 1 o0.0%)
.L.O. 50.
S. aureus 1 1 (100%) Y10 ! °
T 2 (100%)
. epidermidis 2 2 (100%) otal (100%
*l i t
S, hominus 1 1 (100%) Regardless of bacterial coun
E. faecalis 4 3 (75.0%) 1
Total 13 10 ( 76.9%) 3

*Persist : Regardless of bacterial count
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4, BRL 28500 (Clavulanic acid-Ticarcillin).
o, 1985
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FUNDAMENTAL AND CLINICAL STUDIES ON BRL 28500
(CLAVULANIC ACID-TICARCILLIN)

Suoco Uepa, Suinsur Nopa and Kosaku Eto

Department of urology, Kurume university, School of Medicine

Serum and urinary concentrations of BRL 28500, a formulation of clavulanic acid (CVA, 1 part)
with ticarcillin (TIPC, 15 parts), were determined in normal volunteers and in patients with renal
dysfunction (Creatine clearance rate : 23.3~44.9 ml/min). Clinical studies were conducted on BRL
28500 in patients with chronic complicated urinary tract infections.

The fllowoing results were obtained :

(1) Pharmacokinetic studies

1.6 g of BRL 28500 was administered by i.v. infusion. In serum, the peak level and the elimination
half life of TIPC were 173.9 pg/ml and 0.95 hr. in normal volunteers, and 136.4~185.3 pg/ml, 0.96~
2.83hr in renally impaired patients. Corresponding values for CVA were 6.9 pgg/ml, 0.95hr. in
normal volunteers and 4.3~6.3 pyg/ml, 1.35~2.08 hr. in patients. In urine, the peak level and the
24 hours recovery rate for TIPC were 9,395 pg/ml, 82.9% in normal volunteers and 1,971~3, 964 pg/
ml, 30.8~70.2% in patients, and those of CVA were 501 pg/ml, 54.0% and 98~206 pg/ml, 21.5~
42.62 respectively.

(2) Clinical studies

BRL 28500 was administered to 11 patients suffering from chronic complicated urinary tract infec-
tions. The clinical effect was evaluated as excellent in 4 cases, moderate in 3 cases and poor in 4
cases, the overall rate of effectiveness being 63.6%. No side effects was observed, whilst the labora-
tory findings, three cases of transient elevation of BUN, Cr, GPT and slight leucopenia were observed.



