CHEMOTHERAPY

B R R R e xd 5 BRL 28500 (Clavulanic
acid-Ticarcillin) DOEBER, BRI
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(£ : EEEFIEED

BRL 28500 (Clavulanic acid-Ticarcillin) &2\ THEBR, BROBR 2TV, UTOEREXE
o

1. REEELSE L b 48 Uic Staphylococcus aureus, Staphylococcus epidermidis, Enterococcus
faecalis, Escherichia coli, Klebsiella pneumoniae, Serratia marcescens, Proteus mirabilis,
Proteus vulgalis, Pseudomonas aeruginosa V=3 %AF|Ix b0, Tiecarcillin (TIPC) o MIC
®BIE L, E.coli, K.pnéumoniae =¥\ ~T Clavulanic acid (CVA) DEAZEZRDT,

2. EBERA3KZCAH 1.6g % 60 5 SHEEEL, 68 T TIPC, CVA ofid, Re
BELRIE L7z, TIPC, CVA oOMFEEX3HlL L SABKTHEIC peak #RL, F# TIPC
92.50+7. 48 pg/ml, CVA 3.89+0.77 yg/ml Th 1o

RAPIEEL 0~2 B¢ peak %75 L, TIPC 780944020 pg/ml, CVA 362+139.6 pg/ml TH
h, 6B ¥ CORPEMRIE TIPC 78.9+13.9%, CVA 49.6+6.8% TH-1H

3. BMMRRBYE 14 FleRIcA]KI% 1 H 3.2g 7t 6.4g 30 5 &@MHEL, LT0E

%ha UTI HHEHE - TRE Lo BRSE BB RER< 18 BIORARRKDRIER 1 6, FH 8,

OCT. 1986

A 4 B TH - 1o

4. BIFRGBEMEALERE LTREDORY, BEKREET GPT 0 LFM 24, GPT Lk
R EFBmEROMEN 2 FIFAD bR, WThIBETHD, — @R TH-7

BRL 28500 3 ¥Ev —F v+ 2 CHFEL BRI AL
Ticarcillin (TIPC) & Clavulanic acid (CVA)#%* 15:
1 ol TERALLEHAREYENA cH v, TIPC
# X0t CVA 12 Fig 1, Fig.2 o *HL T 5
(Fig. 1, Fig.2),

SEbAbhEERFACOWTETOERNBRIALITS
b, EaroBBEHERBERECERZREL, *
DEHE, BEECSOWTREYMALO THRET 5,

I. ¥R&ELTHE

1. HED

FREGRRGE X b 738 L7- 9 BEfE 99 MRicxt 3 5 A H s
Lot TIPC OHEN % B FLFEREFSBERE R
> TRITE Lico #HBMEEIIAK T 108 cells/ml ¥ X O*
105 cells/ml, TIPC T 10%cells/ml D& & Lic,

2. sk, RFBER ICRPEIREK

EEERA 3BWCAR 1.6g % 60 75 SWHEL,
TiPC 3 XU CVA ok, RFBEY 6 B £ THUE
L7

JEE TIPC 122> \\Tik Pseudomonas aeruginosa
NCTC10701 #¥REHEET5 Agar well ZTH b,

CVA =2\ T3 Klebsiella pneumoniae ATCC 29665 %
BREELTHHBS » 7HERC X WRTE L, BERDMFE
Bz F#hFh 0.1 M PBS (pH6.5) #{HH Lo

Fig.1 Chemical structure of sodium ticarcillin
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Fig. 2 Chemical structure of potassium
clavulanate
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Fig.3 Sensitivity distribution of clinical isolates Fig.5 Sensitivity distribution of clinical isolates
E. coli 29 strains 108 cells/ml S. marcescens 29 strains 108 cells/ml
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3. EERAoEEY

HIXFEA 59 £ 5 A X W IETN 59 &£ 10 A% TOM
BB AERKFH BRI IR 22BN ABE DB HEME
RRBYSE 14 61T, REREPE RIS % 12
ALEHEEBE R 20 TH D HEHEZFAILE 3.2¢
¥t 6.4g %), S 2EHT 30 o SWEEL
to #EAFISHETH Y, BRPROH E 13 UTI
EHFMELEL 2 RYITHE - oo

II. & ®

1L HWESD

Table1 {z&HF| 7 5 0% TIPC o 108 cells/ml % X ¢
10°cells/ml FEEROZEHE K TH MIC %HRLic
(Table 1), AFIDOEBEEIC X 5 MIC DX % &5 &
E.coli T 10° cells/ml 3Zf&KE D5 »5 108 cells/ml 2GRS
CHLUIBBREERCHEN YR L,

E.coli 29 ¥k TI3AFIL 6.25 ug/ml iz MIC o peak
%R, TIPC LBERAFOHEHC L EE 57, L
L 100 pg/ml LA EDEEm MR LY & 5 & A #) A 44
(13.8%) ThHBDH L, TIPC Tix 10 & (34.5%)
BRD LRI (Fig.3), &#& TIPC DmRZMiERI%
Fig.4 wiR Liz25, TIPC E¥h-Tix 100 pg/ml L) F it
BEFRUIEOM 6 A0 CVA Aimc X b 25 pg/ml~
50 pg/ml DEEFMRIZ> 7 + L, CVA A% B-lactamase
inhibitor & UTPEM LicZ EMMEE I Rtz (Fig.4),

S. marcescens 29 kT3 100 pg/ml [ Lo MIC %7R

THEHAHIT 20 £ (69.0%), TIPC T 24 #:(82.8%)
LBEF A LD, WAL HIZIEWETH - e (Fig.5),
Fig.6 1z S.marcescens \=331F 54%| & TIPC DREZH
%R Lic (Fig.6),

K. pneumoniae 7 £ T3 A K12 6.25 pg/ml 1z MIC
D peak %, TIPC ittt L4 BEREFENICHEN Y
A~L, CVA fimc X 55 B D %R 7= (Table
1), = Dfth, S.aureus, S.epidermidis, E.faecalis, P.
mirabilis, P.vulgaris, P.aeruginosa T3 CVA B&C
I BERLMENINDOHEIRDIsh »1 (Table1),

2. M, RFEER IORPEIER

1) MmAERE

3flEY, TIPC, CVA oA T SR TR
peak */RL, TOEIZFHT TIPC 92.50+7.48 pg/
ml, CVA 3.8920.77 pg/ml TH 7= (Table 2,3), Ll
HBER L, 6B B Tk TIPC 0.62+0.18 pg/ml, CVA
0.09+0.02 pg/ml %75 L, TIPC, CVA Mg 13
EEP LR AR L. (Fig.7,8),

2) Redett

3%1&% TIPC, CVA DR fh i EE 13 0~2 BRIT
peak #RL, *DfEI1FH TIPC 78094020 pg/ml,
CVA 362+139.6 ug/ml TH»7tco 6E5EE TORSME
IRF 1 TIPC 78.9+13.9%, CVA 49.6+6.8% Th -
7= (Table 4,5, Fig.9,10),

Table 2 Serum levels of ticarcillin (Healthy volunteers, n=3)

BRL 28500 1.6 g, €0 min. D.I.

Time after (a::rsnein;ls:ation (hrs.) 1/4 12 1 2 s 6
1 2ly. 64kg 40.26 | 58.28 | 98.34| 33.85 5.45 0.82
2 23y. 74kg 46.69 | 60.30| 95.08| 33.37 6.09 0.49
3 2ly. 74kg 56.54| 68.71| 84.07 | 28.56 5.33 0.55
Mean + D, C3| 55| 2740| s2.48 | £0.01| 2018
(ug/ml)

Table 3 Serum levels of clavulanic acid (Healthy volunteers, n=3)

BRL 28500 1.6 g, 60 min. D.I.

Time after é:rsr;inli]s(t:ation (hrs.) 1/4 12 1 9 4 6
1 2ly. 64kg 2.09 2.99 4.62 1.47 0.33 0.11
2 23y. 74kg 2.35 2.55 3.97 1.19 0.24 0.07
3 2ly. Tdkg 2.69 2.89 3.08 1.24 0.25 0.09
B
Mean + S.D. ii:gz i(z):gé ig:gg :rlji) :g:f); :gigg

(ug/ml)
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Fig.7 Serum levels of ticarcillin
(Healthy volunteers, n=3)
BRL 28500 1.6 g,60 min. D.I.

(ug/ml)
100F
(92.50%7.48)
50
0oy 1 2 4 6(hrs.)

Fig.8 Serum levels of clavulanic acid
(Healthy volunteers, n=3)
BRL 28500 1.6g, 60 min. D.I.
(ug/ml)
4 (3.89+0.77)
3_
2_
1
oy 1T 2 1 6 Thrs.)

Table 4 Urinary excretion and concentration of ticarcillin

BRL 28500 1.6 g, 60 min. D.I.

Time after administration (hrs.)
0~2 2~4 4~6
Case No.
Concentration (ug/ml) 7,730 3,400 706
1
Cumulative recovery (%) 56.6 79.2 84.2
) Concentration (ng/ml) 11,868 3,086 810
Cumulative recovery (%) 67.9 84.6 89.4
2 Concentration (ug/ml) 3,829 2,208 589
Cumulative recovery (%) 34.4 57.6 63.1
c . (pg/ml) 7,809 2,898 702
oncentration ug/m
Mia“ +4.020 +618 +111
sD 53.0 73.8 78.9
= Cumulative recovery (%)
+17.0 +14.3 +13.9
Table 5 Urinary excretion and concentration of clavulanic acid

BRL 28500 1.6 g, 60 min. D.L

Time after administration (hrs.)
0~2 2~4 4~6
Case No.
. Concentration (ug/ml) 369 114 24
Cumulative recovery (%) 40.5 51.8 54.4
) Concentration (ug/ml) 498 93 27
Cumulative recovery (%) 42.7 50.2 52.6
s Concentration (ug/ml) 219 63 16
Cumulative recovery (%) 29.5 39.5 41.8
] 362 90 22
Mean | Concentration (ug/ml)
N +139.6 +25.6 +5.7
- 37.6 47.2 49.6
S.D. Cumulative recovery (%)
7.1 +6.7 +6.8
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Fig.9 Urinary excretion and concentration of

ticarcillin (Healthy volunteers, n=3)
BRL 28500 1.6 g, 60 min. D.I.
10000 Concentration  Recovery rate | 100
— —
K} K
§ Y
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E 5000F {50 £
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2 =
=} 3
O
Time (hrs.) 0~2 2~4 4~6
Concentration| 7809 2898 702
(ug/ml) +4020 +618 +111
Cumulative | 53.0 73.8 78.9
recovery(2)| *17.0( *14.3 | *13.9
Mean+S.D.

Fig. 10 Urinary excretion and concentration of
clavulanic acid (Healthy volunteers,
n=3) BRL 28500 1.6 g, 60 min. D.IL.

400- Concentration Recovery rate 7100
— ~—s

3001

2001 — 450

Urinary concentration(ug/ml)

Cumulative recovery rate(%)

100
Time (hrs.) 0~2 2~4 4~6
Concentration| 362 90 22
(ug/ml)| +139.6 +25.6 +5.7
Cumulative 37.6 47.2 49.6
recovery (%) +7.1 +6.7 +6.8
Mean+S.D
3. EERkE9mEt
D BRoE

Table 6 (= 2FEFDOEYHR LIz, 14 Fldh 13 st
UTL ¥ A% L, BIRDEOHERT Bl B
ME 11 BICixZR 1 61, B% 7 B, ER3GITH b, 18k
BEB%0 2 li2H% 1 GI4E%) 1 fITH - 1= (Table 6),

Table7 (3 13 FlOREBRBKDIREYRLICL DO TH B,
HERC LTz 8 il (61.5%) Tiatkk, 2 #ITHR
R 3BITARETH > 1o BRITH LTUIEFELI 1 I
(7.7%), BE» 261, NEHM 10 GITH - oo MER, 1B
REEE L LR EBRGRIESD 16 (7.7%), B
8 G, 4% 4 BT, HXLIL69.2% TH - 7<(Table7),
FERERER Tl BB RGRAI 11 §l, BREREY
P2BIThHBH, BHMBERRGIOFRKIL63.6% THY,
BERERREGIDO 2L E S THHTH 1o HADOHL)
RTIX2F, 6B TI0Y DERERLRR LY, 4HT
1266.7% DEXHETHH, 15 T3 50% OFHRITE
Y% -t (Table8),
HMEFOHREAD L, ARARGICOBEINIC6HE
& 15 %o 5 b 12 & (80%) HBREEhica, E.coli
3 Bkeh 2 ¥k, S.marcescens 5 Bk 1 Bk EHE L
(Table 9), —F, BEHHEBEIL P. aeruginosa 1 ¥,
Pseudomonas cepacia 1 £, Candidasp. 1 #, &+ 3 &
T# -t (Table 10),
2) B
BIfERIZ 14 Blic oW THRE Lichs, FAC X5 ER
b BMEMEIERIZ 1 BILERD LA - T
AHIE R O M ELFAIREES Table 11 iR
L7- (Table 11), FEGI 2, 3, 6 3 XOFERI 7 1B\ T
transaminase O LA (FEB| 2 : GPT 256—431. U/l, fEFI
3: GPT 3974 1. U/l, ) 6 : GOT36—43 1. U/I: GPT
18351 U/L #6117 : GPT 3151 1. U/D), X 7-5EH3, 6
W TFEEEROBEHMUEDS] 3 : 0% 6%, R T
0/mm3—300/mm?®, fEF)6 :0%—13%, X T 0/mm?
—650/mm?®) 2338 bt transaminase D _EFIZOW
TIEG 2 DA, #EKRTH1ABOBHRTIEFRL
LTk h, AFEOBERIIBRETE R EHISTILE
WTh, FREFNRTI0 BEOBRTEELLTE D, K
# & OBFRIBETERNSDEE X B, FEHI3 TOHF
BRER DEEIMT DV TUL L OB OFEBBE R T » Tz
2, HERBPTOMMIBETH D, KK L OBFRIIFH
IycBbhs, EFl6 DHE, BERTEHWZARD
BRTIEFLLTE D, FF L ORERIIEETE by,
III. =# %=
B-lactam FRITERNIBEDL » LA ERAIh T W
BIEFITH AN, TOFERFEDCE N & & b -
lactam FIfHEE bEML, FBREEELMELR-T
W5 B-lactam FiZx3 A O R L B-lactamase
DEART X BAREL, MRS EOEAIIEE B, murein
transpeptidase DOEAL/cE 735 % 2%, TDEHLIT 8-
lactamase PFEAIC X % EF ORELTH 5%
CVA R¥EEY —F 4+ 2t TR I i B-lactamase
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Table 6 Clinical summary of complicated U.T.I. cases treated with BRL 28500

. . Dosage . Abnormal
Diagnosis UTL Eval rma
No. | Age | Sex - — group (g/day Bacteriuria® ‘Pyuria* ("S;;_ti‘;n values or
Underlying condition Xdays) side effects
CcCC S. marcescens 104 #
1|69 | M G2 | 3.2X5 Moderate (=)
B.P.H. post-ope (=) +
CCC. P. aeruginosa 10 + S-GPT
2 60 | M G-2 3.2X5 Moderate
Prostatic cancer post-ope (=) + 2543
ccc. S. marcescens  10°|  + Eosino, |
3 “ M Neurogenic bladder G1 3.2X5 : Poor 0%~6%
Prostatic stones £ aemgmosa} 10* L S-GPT
Urethral fistura S. marcescens 3974
E. coli
CCP. ) } 108 1
S.
4 43 | M - G-6 | 6.4X5 maceseens Moderate (=)
Rt-hydronephrosis (=) m
Rt-ureteric stone
CcCcC P. aeruginosa 108 +
5 83 | M G-1 | 3.2X5 Moderate (=)
B.P.H. post-ope (=) H#
P. aeruginosa Eosino.
ccc. } 108 4 Q%—13%
S.
6 |8 | M G6 |3.2x5 |ZTTER Moderate | S;SO%
Bladder tumor post-ope (=) + S-GPT
18—35
CCP. E. coli 106 +
-GPT
7 59 F Tiva P—— G-3 3.2X5 Poor 831 51
~hydronephrosi . _.
Lt-ureteric stone E. coli 10° #
CCC. S. epidermidis 108 +
8 | 71| M G2 | 3.2x5 Moderate (=)
B.P.H. post-ope (=) +*
ccc. C. albicans 10° +
9 (27| M Ne P 3.2X5 Drop-out (=)
urogenic al :
Urethral fistula C. albicans 10¢ *
CcCcC E. coli 108 +
10 8 | M G4 3.2X5 Poor (-)
B.P.H. E. coli 10° H
cccC. A. anitratus 109  #
11 (7 | M G-1 3.2X5 Moderate (=)
B.P.H. P. cepacia 10* +
CCcC. S. marcescens 108 +
12| 7| M G4 | 3.2x5 Excellent (=)
Prostatic cancer (=) -
ccc A. anitratus 108 +
1B|77 | M G4 |3.2x5 Moderate (=)
Prostatic cancer (=) +
cCccC S. aureus 108 H#
14|64 | M G-1 | 3.2x5 Poor (=)
B.P.H. Candida sp. 10 +
* Before treatment ** Criteria by the committee of UTI C.C.C. : Chronic complicated cystitis
After treatment C.C.P. : Chronic complicated pyelonephritis

B.P.H. : Benign prostatic hypertrophy
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Table 7 Overall clinical efficacy of BRL 28500 in complicated U.T.L
Criteria for clinical evaluation in complicated U.T.I.

Pyuria Effi
Cleared Decreased Unchanged 1cac‘y (,m
B L. bacteriuria
acteriuria
Eliminated 1 1 6 8 (61.5%)
Decreased
Replaced 1 1 2 (15.4%)
Unchanged 3 3 (23.1%)
- . o 0 . Case total
Efficacy on pyuria 1(7.7%) 2 (15.4%) 10 (76.9%) 13
@ Excellent 1(7.7%)
Overall effectiveness rate
:’ Moderate 8
9/13 (69.2%)
Poor (or Failed) 4

Table 8 Overall clinical efficacy of BRL 28500 classified by type of infection

Criteria for clinical evaluation in complicated U.T.IL.

No. of ; Overall
Group 00 (percen Excellent Moderate Poor effectiveness
cases \of total
rate
1st group (Catheter indwelt) 4 ( 30.7%) 2 2 50.0%
Singl 2nd group (Post prostatectomy) 3 (23.1%) 3 100%
ngle
i 3rd group (Upper U.T.I.) 1( 7.7%) 1 0%
infection
4th group (Lower U.T.L) 3 (23.1%) 1 1 1 66.7%
Sub total 11 ( 84.6%) 1 6 4 63.6%
] 5th group (Catheter indwelt)
Mixed
.. | 6th group (No catheter indwelt) | 2 ( 15.4%) 2 100%
infection
Sub total 2 (15.4%) 2 100%
Total 13 (100%) 1 8 4 69.2%
JA¥EAT, Richmond type » Ic, I, I, ¥, V o CRETHDY,

f-lactamase % X087 ¥ v ERBE B E 4 D B-lactamase 1T
HUTHESELEH 5N 59, CVA & B-lactam #| &
DEAR LD, £ B-lactam FZfittE DB =3 LT
SHABEMA R L 5L ) 2 ESE, T T Amo-
xicillin (AMPC) & CVA 0 &FINEEDBIEEIh T
W,

BRL 28500 i CVA & TIPC #1:15 Ot R TR L
Lic&#C, CVA oE& X H3+XTH B-lactamase

bhbh B HREN R LIl 2 ATiE, E.coli itk
WT TIPC B¥iTix, 100 pg/ml L F o %x= L
10 #% D 5 B 6 #kAs CVA ELA DAF Tt 25 pg/ml~50
pg/ml O R ZF#H iz 7 r L, CVA 2% B-lactamase
inhibitor & LCERA LicZ ENHEE IR, 1 K.
pneumoniae TIXAKL TIPC o L4 BREENTI-I
BHEHEL, CVA RADHBEEX R D o LnL S
marcescens Ti3AF], TIPC & % 100 pg/ml Ll it
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Table 9 Bacteriological response to BRL 28500 in complicated U.T.I.
Criteria for clinical evaluation in complicated U.T.I.

Isolates No. of strains Eradicated (%) Persisted*

S. aureus 1 1 (100)
S. epidermidis 1 1 (100)
E. coli 3 1 (33.3) 2
S. marcescens 5 4 (80.0) 1
P. aeruginosa 3 3 (100)
A. anitratus 2 2 (100)

Total 15 12 ( 80.0) 3

*Persisted : regardless of bacterial count

Table 10 Strains* appearing after BRL 28500
treatment in complicated U.T.L
Criteria for clinical evaluation in complicated U.T.L.

Isolates

No. of strains (%)

P. aeruginosa
P. cepacia
Candida

(33.3)
(33.3)
( 33.3)

Total

W | = e

(100)

* . Regardless of bacterial count

BRASBER & G, AFE S. marcescens 1wxt LTIX
BARREE LBV EEZ bhis,

CVA o+4%is p-lactamase FAEZIR 18 5 fosbicit
2.0~2.5 pg/ml DREH 1~2 BRI L HLELD
64)0

bhbhIMBREMA 3/ CEHF 1.6g % 60 /5 Ak
EL, 2OGRBECD W TREYTo%, 38ED
TIPC, CVA DR EIL SHE#K T HIC peak 2R L,
FOEZERER 92.50+7. 48 pg/ml, 3.89+0.77 pg/
ml #RL, ¥AEAOMAPBRENITHEULE #BY
A Llce CVA 3 5-5AtAtk 1 Bl ¥ T 2 pg/ml Lk
IR 24 L, in vitro TR X Iui- B-lactamase
FRELN RS in vivo THHRIhBbDLEL BN,

FREEEE L 0~2 B ] T TIPC 780944020 pg/ml,
CVA 362+139.6 pg/ml & peak #/RL, ¥ 6Kl %
TORFPERB T TN EH 78.9£13.9%, 49.6+6.8%
ThY, Ty v HEO T ATOREY LRIFFAKETH-
o

DEDHEN S LOGABEOXBIRN OER, &
LTI CERRDELIAE LS 2EA L E L, BHEEY
PEIRBERHE 14 Bl A F G Lic, UTI iz 4%

Lic 13 floBERHEKIX 69.2% L¥TETOREYRL
Too BICRBRERFIT2H, 6HTI0Y% 0FHRY
AL EREBIN D, MEENHELSRD LR
LRI Nt 15 ke 12 2R E X h, 80% LE
NICHEERYR L,

BIfERBIL T, SEMGE -7 14 FITHLT
~NE BEOERIIED T, FBERREETREER
LicdhDd, WTFhLBE, —@Thy, FHIHE
DhEEREBbHLI B Didleh o1,

D EoHieE), TIRBk, ERERRE TORFOBER,
AHENIEMERBRREAE X L, BRAMYHGTESD
DEEZ BRI,

2 £ X #®

1) MICREERREEAL: RPMRBRHEFHELERE
(MIC) R[EEFTHKER 2 \» To Chemotherapy
29 : 76~79, 1981

2) RBE#, fiv: UTI ERHEMERE 525
Chemotherapy 28 : 324~341, 1980

3) AEBEETF, ff: f-lactamase o EEBF L EH
o Medical technology, vol. 10, No.4 : 317~
324, 1982

4) % 33 AERLFREFLBE, FR VFEIY
&, BRL 28500, mx, 1985
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FUNDAMENTAL AND CLINICAL STUDIES OF BRL 28500
(CLAVULANIC ACID-TICARCILLIN)
ON URINARY TRACT INFECTION

Suiceru Matsumoro, Osamu Sucita and Yukitosar Fujta
Department of Urology Kochi Medical School, Nankoku.
(Director : Prof. Y. FUJITA)

BRL 28500, a combined antimicrobial agent of Ticarcillin (TIPC) with Clavulanic acid (CVA), was
investigated on antibacterial activity, absorption and excretion, clinical evaluation and side effects.

The results obtained were as follows :

1) Enhanced antimicrobial activities of TIPC against E.coli and K. pnemoniae were proved by
combination with CVA.

2) BRL 28500 1.6 g was administered to three healthy volunteers by 60 minutes intravenous drip
infusion. The maximum serum levels after 60 minutes intravenous drip infusion of TIPC and CVA
were 92.50+7. 48 pg/ml and’3.89+0. 77 pg/ml. Urinary recovery rates of TIPC and CVA within 6 hours
were 78.9+13.9% and 49.6+6.8%.

3) 14 cases with complicated urinary tract infection were treated with BRL 28500. Clinical effecti-
veness rate was counted 69.29%.

4) No side effect was observed except slight elevations of GPT in four cases, and slight increase
of eosinocyte in two cases.



