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BRL 28500 (Clavulanic acid-Ticarcillin) o ZBEHY - FERAITFE
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Clavulanic acid (CVA) & ticarcillin (TIPC) o&#|T#H% BRL 28500 =o\WT, MEEHFK
Staphylococcus aureus 87 FRiCxI T HHIET, BME KT 2HAEDE BhERPECHT5E
BB\ THRE Lo

1977 ELRTOMEEBE S. aurens 17 £kix4 T BRL 28500 j=xf LT 3.1 pg/ml LLTF o MIC {&
%R L, carbenicillin(CBPC), piperacillin(PIPC) 12 LT 1~2 BRIFIKA TH > 1o 1978
ELB OB OV TAR T, CBPC, PIPC izt LT BRL 28500 iz 1~2 EFRff/r MIC {E%x
FLI, BEMEEORENREOR, BEEH 12.5pg/ml Ao MIC %R LI, = DR
i methicillin-cephems fHE#E Y ¥ v HRERMIEOLFE LI BRI THD, “hbiz&T BRL
28500 1=xf LT 4 EEMETH - 7o

mE s v7+=vEOEFLFHERK 78 IOEME 4 flic BRL28500 % 1.6g #EL, #AN
BREVRE L1, A MMmpEEmtiz TIPC, CVA TxhFh 1.91, 1.97 BRITH Y, BEK
ACDWTHEBED 1.9, 2.2 {F0fE4R Lic, B5 8 Kl ¥ TORFEIRE L, TIPC, CVA
EhXh 67.8, 53.7% THh-1

66~92 EOBBE IR D NIHiZ 6 0, RERHIE 4 Flicxd L BRL 28500 1 X HiAE 1T\,
RGBT L PZELY £ 72128 % TH - 7o PIPC itttk Serratia marcescens, Enterobacter
aerogenes % 1 #»t BRL 28500 = X W REI T& 7o, BIFA L LTI 1 fICHFEARIES ¥ 4 LT,

CRTBEERYR, BERCOVLTRAX T DO TH

cillin (TIPC) % 1:15 (Sffilt) OB A CEA Lk i

HAGLERTHY, EEOE—F v 24 THREI AL 1. m%EHE S aureus [Zx43 DH/NEEMR
DTH%, TIPC BELEVWHE AR 5 a2 HT5E 1HigE (MIC)

B~=vY) v#ThDH, cephalosporinase & f-lactam- 1) #¥ - FiE

ase R LT HBRE TH % », penicillinase &
B-lactamase iz KSR E hoF < AFORE L 75 o
Twbo CVA 122 0 B-lactamase, = iz penicillin-
ase & B-lactamase & RAHAYIEES L, * OB RS
BETRELT 50 = o H#H % B4 L BRL 28500 (%
BEBHEEC X 5 MPECKH LT RO/ S h 5
EHThn,

LE, BHME S. aureus OWMMAEH L h T 5
PO, ChE & UMK K S aureus 87 B KT B
BRL 28500, carbenicillin (CBPC), piperacillin (PIPC)
DENREHEBIEBESYRE Lo ¥4, BREZ4HIC
®0% BRL28500 kB v M3t Lico & Bic, FR
M58 %12 Ant 59 £9 A% Cic 11 EMOMBE

X 198644 81 B CHRRRE M BRI s
BEAER v % — L L1

BRI R B EBT M BRbR IS\ T, 1974 &£
2 1983 F£F T 10 RIS HRC I VREZH
7= 87 % TH Y, 10% skim milk | A —80°C TIETE
LTk DTHBY, Zhb Eificxt + %5 CBPC,
PIPC, BRL 28500 o MIC % B A LS & ek
25 - THEIE Lice Tidb, #EEE%® Mueller-Hin-
ton broth (Difco) T 18 B[HIEE#E %, [@ broth Ay
T 10%cells/ml O@EEIZTEL, (/7n75vx— (f
ARIBER) ZMAWTH 4« DIEF% 0.1~100 pg/ml
BEECTRI Lic Mueller-Hinton $EX#24 (Difco) 124
L7, 35°C T 18 Mg MIC 2 ¥E L1z,

2) g &

BB R D EEERE & L2/ T, BRL 28500 (=%t
LT& 4D MIC %R T % Table 1 12 7R L 1,
1977 #FE % TOHEER 17 #:Ti2 £7 0.8~3.1 pg/ml
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Table 1 Susceptibilities of S.aureus isolated from blood culture to BRL 28500

MIC(g/ml) 10° cells/ml, 87 strains
>100 4 3
100 2 3 1
50 2 3 3 4
25 1 4 3 2 3
12.5 1 2 1 1

6.3 1

3.1 1 1 2 4 1 1 7

1.6 3 3 1 2 3

0.8 4 2

0.4

=0.1

Year 74 | 75 | 76 | 77T | T8

‘79 | '80 | '81 | '82 | '83 | Total

No. of
strains 7 4 4 2 4
isolated

Fig.1 Susceptibilities of S.aureus isolated from
blood culture to BRL 28500, DMPPC,
CBPC and PIPC
108 cells/ml, 87 strains

100+

80}
§ 60_
H
=
=
E 40
S
20~
o MIC(ug/ml)
oL L 1 1 ] i 1 1 1 1
0.10.20.40.81.6 3.16.312.5 25 50 100 >100
BRL
R0 7 19 171 5 13 12 6 7
[DMPPC 30 16 3 10 16 4 8
CBPC 8 3 8 2 4 4 18 17
PIPC 5 7 11 14 5 3 2 2 38

D MIC TH -1, 1978 £EM Ltk OB 242
X3 winoto, 1978 SEFEHM D 1983 £, T0 K
43 # (61.4%) »% 12.5 pg/ml LA ko MIC %R
®Tho 1o

Fig.1 wZ h @k BRL 28500, CBPC, PIPC %
X OEEH DY methicillin (DMPPC) i35 MIC R
B % %R Lo BRL 28500 & DMPPC 0 MIC 47}
BEAYENR VA S, CBPC, PIPC ¥ 5te
BRL 28500 DRFHIL 1~28 RIFThH-To ¥R
DMPPC itk D#ki4C BRL 28500 1 i iml
oo

II. BRECHTIEABE

1 - FHE .

SEREEIT T4~84 & (Fiy 78 &) 0 4ERTHD
5, TR Table 2 1R Lico Wih b7 v7
F= EEEGTH B, sv7F=vr )TV
I% 26.0~47.0ml/min (1 FIIRE? 0/ e/ FARE
pkdte), F# 37.2mlmin TH 7o 1.6g OBRL
28500 (CVA 0.1g+TIPC 1.5g) #4maAKA 0ml
REBL, 32MMT THEL, &Rk - RRY
Foteo BRBGRNEIEERECETET (TH
LAR), —60°C WEHAERE Lico
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Table 2 Aged patients profiles
Total
cace N Age B.W. S-Cr Cer BUN pr‘;tzin
ase 0. Sex (kg) (mg/dl) | (ml/min) | (mg/dl)
(g/dl)
A 84. F 33 0.9 26.0* 22 6.3
B 76. M 35 0.8 33.9 11 7.5
C 74. F 4 0.8 41.7 8 6.7
D 78. M 54 1.0 47.0 16 7.0
Mean 78.0 41.5 0.9 37.2 14.3 6.9
+S.D. 4.3 9.6 0.1 9.2 6.1 0.5
* Calculated from Yasuda's nomogram for rapid evaluation of endogenous
creatinine clearance.
Table 3 Serum levels of TIPC and CVA following 1.6g IV bolus administration of BRL 28500
in aged patients (n=4)
Time(hr) Serum concentration (zg/ml) Ti2(8) AUC
Case No. Before | 1/4 1/2 1 2 4 6 8 (hr) (hr-pg/ml)
A <0.78 | 218.15 | 161.28 | 126.48 | 99.77 | 42.05 | 22.89 9.08 1.84 498.49
B <0.78 | 196.56 | 140.22 | 102.83 | 58.76 | 27.89 17.52 7.25 1.93 365.05
TIPC | C | <0.78 | 163.62 | 124.74 | 95.33 | 64.85 | 31.84 | 17.30 | 10.31 2.17 365.04
(1.5¢) D <0.78 | 135.52 | 115.84 | 86.39 | 58.21 24.46 11.33 4.91 1.69 305.92
Mean 178.46 | 135.52 | 102.76 | 70.40 31.56 17.26 7.89 1.91 383.62
+S.D. 36.36 19.91 17.18 19.81 7.62 4.72 2.35 0.20 81.49
A <0.08 9.37 6.01 3.68 2.91 1.97 0.62 0.46 2.17 17.36
B <0.08 8.15 6.20 3.68 2.04 1.07 0.63 0.21 1.89 13.79
CVA C <0.08 6.62 5.93 2.88 2.20 1.44 0.66 0.37 2.26 13.91
(0.1g) D <0.08 4.86 4.60 2.36 1.44 0.63 025 0.11 1.59 8.74
Mean 7.25 5.68 3.15 2.15 1.28 0.54 0.29 1.97 13.45
+S.D. 1.95 0.73 0.65 0.60 0.57 0.19 0.16 0.30 3.55
Table 4 Urinary excretion of TIPC and CVA following 1.6g IV bolus administration of BRL 28500
in aged patients (n=4)
Time(hr) Urinary concentration (uxg/ml) Urinary recovery (%)
Case No. 0—2 2—4 4—6 6—8 0—2 2—4 4—6 6—38 0—38
A |2,372.8 |2,447.4 |1,060.3 328.4 21.84 19.98 10.90 3.38 56.10
B 3,051.2 — — — 33.62 — - -
TIPC C 2,150.8 |1,580.7 772.1 521.2 44 .48 20.40 10.00 5.05 79.93
(1.5g) D |5,075.0 |4,913.5 [2,713.7 |1,094.5 28.26 23.55 7.71 7.41 67.44
Mean | 3,162.45 | 2,980.53 | 1,515.36 | 648.03 | 32.05 21.31 9.54 5.45 67.82
+S.D.|1,331.32|1,729.18 | 1,047.74 398.48 9.58 1.95 1.64 2.29 11.92
A 130.7 117.5 50.5 17.6 18.05 14.39 7.79 2.72 42.95
B 200.3 — — — 33.11 — — -
CVA C 120.9 101.1 36.7 27.1 37.5 19.57 6.99 3.94 68.00
(0.1g) D 311.2 221.8 90.7 38.9 26.0 15.95 3.86 4.22 50.03
Mean 190.78 146.80 59.30 27.87| 28.67 16.64 6.21 3.63 53.65
+S.D. 87.72 65.47 28.05 10.67 8.52 2.66 2.08 0.80 12.91
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%ﬁﬂ#m&?‘ﬂi two compartment model #FMH L
o1

2) R &

TIPC, CVA DR % Table 3 1z, RARKE%
Table 4 Io7R Lico ThZhOFHfE% Fig. 2,3 2R
Lo EBNEM <7 4 — & —3, Table 5 TR L1,

. & K K #&

1) %% -HE

66~92 EOBME T A DN KUERRYIE 7 0, #3
W RIEE 4 Bl% A8 BRL 28500 12 X 5 i & 34
%7, BRL 28500 (3 0.8~3.2g %1 H 2[@, 4~18 B
M, B SEEICIAERECI VRS L ks
LORADEEL - TV, BRBHR, BIfFBoFEY
&?‘T L‘fCo

2) K &

& % DERDOEEE % Table 6 12757 Lic, KERYE 7
Bk 6 IR TH Y, BRARBRTEL LG, HZ5H
Thotlo 1BEFARGE 4B BB THD T
EVHBIL, BRHIES GBI Lo IRESRRYED 4 41
RUThLBE, HRREBEN ZRIEAKRE OXRE
REXETHOERURERGIEN TH Y, 3FBRE
% 1O TH DA, BEIRDEIIER L H, B
3BITH -t

AHRECERT S L Bbh s B EMEIER L 1§
bhbhigh o te, ARG HI% ORERBEEEY Table
TRRLICH, 16 GEFIS) kv TARIRSEIFR
H#% (6%, £H 540/cmm) AL Shi, L L, &
PR FRRELIBIE LTk ), AFEE L DR
REGFRITHTH B, FEH 11 iwh\ W CAFEEER T L
AY 7+ A7 3 E—EDEENRRZSNI-P, BRERKD
EFATHY, RAFEHLECREEIEALTED,
RREICL b e BREBOLE) & HE L1

Wi 161, REARRIMEE 4 BIicds\~ CHBSEE Py By
TRV B, 62 OM%IE 8\ T, Haemophilus
influenzae 3 XU° Streptococcus pneumoniae HREE T
Ehett, IR TIPC RERETH 10 R
Eﬁéﬁoﬂiﬂ&‘#ﬁﬁ@&tﬂ%bi 4G 2 IR EE TH
b, B8 L LTt Escherichia coli 3#, Enterococcus

faecalis 2%, Serratia marcescens 1%k, Enterobacter
aerogenes 18, BERIEE (Y.L.0.) 18 Th -1

CD5Y E faecalis | #, BRIEEE 1 BoX BET
T MRBELCH Y, FrehtREOHELAbA
fehr oz,

ShOBBROS & 7 P % Table 8 12 73 L 720

BRL 28500 544t U1-Bibk D 5 b, E. coli 2%, S.
marcescens, E. aerogenes £ 181X ABPCiHtETH b,

S. marcescens & E. aerogenes Y. PIPC 1z 3t TH »
oo
Iv. # =

BRL 28500 (¥ B-lactamase [l EZ #|THs CVA &
TIPC o&KTH Y, TIPC D§FATH 5 penicillinase
WX AKBEEAETHZ LR LIcERTH B, MK
B3RO S. aureus wwxt+% MIC #BEL = & & 5,
PIPC, CBPC 1zit#: LT 1~2 FRiFH MIC »E5
h, CVA |2 X % penicillinase fHE ORI EA KRB I T
LOLEbhB, L L, 1980 LRI &5 S
RICEBRIC OV TR B &, B¥Fx BRL 28500 12xf L
T 12.5 pg/ml LA ED MIC 7R LT\ %, & DRI S
Bt X hic S. aureus 0 62% \FFEH DO T L < ¥, DMPPC,
cephems F|* UL FICTEDCEK TH Y, ZhHiE
B BRL 28500 izt LTCHETH - 727D TH B,
A5 XIS, methicillin-cephems fiittEE 7 N
HREOMMERME L LT 2E0kkTIR S 7 2 1 VEEK
Openicillinase 2 X 53D THB LD, Fi:, flLDK
BMOLREAIFE T, B-lactam FhiT FEEHFEREOEL
R=v ) VELSEN PBP2 OFARC I B EEREL
T\ %o Tindb, PBP 2 HiAic X AMMEEICY LTk
CVA R LBVWbFTh B, ThboEkiex$
% BRL 28500 D&M/ i 2 Y © DMPPC D4
EFEAEER D B\, in vitro OFKEDIZNBHR i
methicillin-cephems fEEE 7 Vv BRER%E L, BRL
28500 {x DMPPC =¥ X5 &I 7\, L2L, BRL
28500 3AED 7 7 AEUBEECRERZIHEEXALTEH Y,
FEERBR T= Lic & 5 ic PIPC B O BB I
LT\ %, B-lactamase FEAIC X 5 & EMH BRI
BRI VLIS,

RIRE I\ T, IR S BEEEIE T 07, Bk
WMEGER OB AGRIE L, MARERANEESTC &
TOWTITRESEHRE LT & 1", 4@, BRL 28500 =
DWTh, MF7 v7 F= VEDEELEBEXRRIC
ABE LR L1, BdoEbE c s %Y, &
CHREIRTOUABERADCE 1 HRRCKT S 12 4
(P55 34.6 1%, FIHAE 63.4kg) DORUEY & B
LTaic, TIPC o S HHMEFERM I iEkEH T1.91
Bef, BERARET LOOBHTHY, BRERTLI
ERVEBMET Lico RERIZ CVA Im2onWTHB &,
BHMEFEHAIEMER T 1.97 BRI, BEART
0.90 Bl &, BB T 2.19 FRVERMAY T L,
LS IeERERCRT AMEFERMOERITE &
LChnEic S BRBEETIC L 5 b 0 L Bbh 5,

BERABCET S TIPC & CVA #5174 8 B
¥ CORFERRIZZH LN 78.16%, 48.16% Liisk
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Table 8 Sensitivity of isolates to various antibiotics determined by disk method
Case | ganisms | ABPC | PIPC | CEZ | CMZ |1MOX | MINO | PPA | GM | Outcome | Clinical
No. effect
9 S. pneumoniae H+ H H H H# + Eradicated
H. influenzae H# H H# Eradicated Good
E. coli + H +H+ H+ 1t +# H - Eradicated
7 S. marcescens - - - H+ Hr 1 H 1 Eradicated | Excellent
E. faecalis H# H + — + + Eradicated
8 E. coli — + H H H- H+ H H Eradicated Good
9 E. aerogenes — - - — H# H# H# - Eradicated Good
10 E. coli - H +H H HH + + - Eradicated G
E. faecalis H H + - + - Eradicated ood
IhTkh, BEIh CVA OfEE B LA TOR = AEEUSHAMERE Y ¥ vVEREOSBRR L
BMELSHULZT T2 DL Bbh s, BIERET 41 AEAC KT 5 ME o Chemotherapy 31:
834~841, 1983
Listo EE IR T W, ]
ifﬁf”‘gfﬁg’b Fesh Tk ST BT 9 am om B -, wAZS, WOEE, WL
KBTS CVA OFBRDIERORIEX 0% AT EBT FyRERKLEOHE, H185, 4
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EBOMEF LKL TIPC T2.2 £ CVA T2.6 D To REPIEFHEEL 59 : 459~463, 1985
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BASIC AND CLINICAL STUDIES ON BRL 28500
(CLAVULANIC ACID-TICARCILLIN)

TaxkasHi Inamatsu, Kyoko Uravama Suinicur Oxka,
SHinsuke Isozakr and Keiko Apachr
Department of Internal Medicine, Tokyo Metropolitan Geriatric Hospital

Kaoru Suimapa

Institute of Medical Science, University of Tokyo

The antibacterial activity of BRL 28500 (clavulanic acid-ticarcillin) against 87 strains of Staphylococ-
cus aureus isolated from blood has been studied. In addition, pharmacokinetics in aged patients and
clinical results in the treatment of infections in aged patients were investigated.

The MICs of BRL 28500 against S. aureus isolated from blood up to 1977 were <3.13 pgg/ml and were
2-to 4-fold higher than either carbenicillin (CBPC) and piperacillin (PIPC), however MICs against
more than half of strains isolated after 1977 were =12.5 pg/ml. Septicemia due to methicillin and
cephem resistant S.aureus has also been reported after 1977. These organisms were also resistant
to BRL 28500.

In pharmacokinetic studies, BRL 28500 1.6 g was administered to 4 patients (mean age=78) whose
serum creatinin values were normal. The serum elimination half lives of the TIPC and CVA were
1.91 and 1.97 hours respectively. These values were 1.9-to 2.2-fold longer than in the cases of
healthy adults. Recoveries of TIPC and CVA in urine over 8 hours were respectively 67.8 and 53.7%
of the dose.

In clinical studies, aged patients (66-92 years old) with pneumonia (6 cases) or urinary tract infec-
tion (4 cases) were treated with BRL 28500. The clinical response was excellent or good in all cases.
PIPC resistant Serratia marcescens and Enterobacter aerogenes were eradicated. In one patient,
slight transient eosinophilia was observed.



