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BRL25000 (Clavulanic acid-Amoxicillin) o Z&g8ny - 5K F 78

L M=-% RJAL-BAF X-FH HEX
MWE AR EmEF M- R fK— - BKE LE#®
BA B-KXE OE-FOKF

T KR 2 PR '

& B X

HIRKFEF MM 1 PIF

% =] 3
e R AEB TR B

g =¥ -®E T8 BT - K 4
R 15 K BT R A B e T A

HEC—F ¢ it > THF LR SN 1 B-lactamase PAEHTH 5 Clavulanic acid(CVA)
& Amoxicillin (AMPC) &0 1:2 OEAH TH% BRL25000 =2\ T, XB) - BEKEIKES
PNz,

BaEk )y Bikk > Haemophilus influenzae 97 ¥Rzt 35 AH o B/ REFHILREE (X 0.78 ug/ml
e — 720 5R, AMPC [t~ 1813 KB » 1255, Cefotetan, Erythromycin (EM) X b
V2EH > 72 Amoxicillin FiHtEkiIcst LT b AFZ+~T 1.56 ug/ml LIFCEXORE¥MHIE L,
Bacteroides fragilis wz¥t L Ti%, B & L Lincomycin (LCM), Cephalexin (CEX) izt~
BHTENRIAENIYRL, TXTOKkM 6.25 ug/ml LITFCHEIEIRI,

AF|D 375mg 35 LU 750 mg B 5RFD Amoxicillin © BEMmFRE © FHE 12, FhEh
4.00 ug/ml & 7.17 ug/ml & b, Clavulanic acid D Fhi, FhFh 1.20 ug/ml & 3.03 ug/
ml TH -1, BHEPD Amoxicillin EIT 375 mg HEORKIEDTEL, 750 mg # L5z
3~ 4R EORK, S 0.11 ug/ml AEH Eh iz, Clavulanic acid (X 750 mg &I H\TH
ESBETH-To LH LERFIZ B-lactamase FEHEA D SR FEFIZ Amoxicillin % BT
#E L1784 & Clavulanic acid ¥ ARICE G LIcBEOBEHEFD Amoxicillin EXRE LI L
= 54 Clavulanic acid iz X % B-lactamase FHEZHIEN in vivo B\ TLE D LT,

EROERBESIE 13 Flick T 2BRKZRIZ, E26, FHIM, C2FY14, EH14
T, HHRIL 84.6% THo1,

Elfefix BUN LU 27 L7 5=voBELEN 1 FICEDd LRI,

BRL25000 il #Ho v —F v 2t iCc Lo THRB X h
tz Clavulanic acid (CVA) & Amoxicillin (AMPC)
E1:2 REASh - EOHERT, 18+ CVA
125mg & AMPC 250mg & * &K+ %, CVA i
Streptomyces clavuligerus ATCC 27064 = X b g4t
Tha4F@& 237.25 o P-lactam By H T 5HEWE
(Fig.1) ThHas, HIENEDOLDRXEHE -, L1L, &
D THM LT &7 B-lactam R AHMEKEC X »
TE4EXIhD P-lactamase it LT, Ehi-fHEHE
¥RTZENLY, HEHIEBRTWBIZL bbb T,
BoELET S B-lactamase L X » TARENL X hTESH

CEOWBL ML B\ B-lactam RiAEF L MEE
Bz rizXxb, B-lactam HAROHEN ® bice k)
LOBETOK AL OREKHATH S,

4@, REXEXFCOWTOHEN, & tliFHL
KRB fr & O EBATTRE L b IR R R AR RIE
ST HBRBYHBRCEFERCOWTRNL o CEoR#R
YHET 5,

I. FEBIURK

1. RAREAHED

1 #HEEHE

Bep 4y S D Haemophilus influenzae 97 ¥ & Bac-
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Fig.1 Chemical structure of CVA
and AMPC

0O~__,CHCH,OH
o; N ic001<

Potassium clavulanate

CyHNOJK (237.25)

Amoxicillin trihydrate
C 6H;sN0sS -3 H;O (419. 45)
Fig.2 Distribution of MICs of BRL25000 and

other antibiotics to 97 strains of clinical
isolates, Haemophilus influenzae
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BRL25000 2 2 2259 12
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CVA 3 7 31232 8 3
Cefotetan 1 4 11 42 33 6
EM 3 4 11 20 29 30
ABPC 3 4 1149 20 7 1 11

teroides fragilis 50 #RDFF 147 #h iz DO\ T, L
LA - 23\ T AMPC, CVA % X0 BRL
25000(AMPC : CVA=2: 1) » B/ R &A1 (MIC)
¥RE LI, H. influenzae =%t L Tit Erythromycin
((EM), YM 09330 (cefotetan) %, B.fragilis izt L
“Ti3 Lincomycin (LCM), Cephalexin (CEX) % %}Ig

Fig.3 Distribution of MICs of BRL25000 and
other antibiotics to 97 strains of clinical
isolates, Haemophilus infiluenzae
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Cumulative percentage (2;)
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= Cefotetan
a2 CvA
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o 25k a
2 P
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4 a
0 . . AN
0.05 0.1 0.2 0.390.781.563.136.2512.5 25 50 100 100<
(ug/ml)
BRL25000) 3 18 49 23 4
AMPC 1 2 28 2616 10 8 6
CVA 1 2 10 20 33 23 8
Cefotetan 2 4 23321716 3
EM 2 2 9 2733 24

HAEH & LTEY, AMPC, CVA 3 X7t BRL25000
DU L B L, EEHEIE, BETIX 10° 5 XU
108 cells/ml & L, #3Ti2 103, 107, 10° cells/ml & L
o

2) B

H.influenzae 253 5418 7% 10 cells/ml gD
BE&D MIC fii (Fig.2) THEILTARS &, AMPC ©
MIC % 0.39 ug/mi, BRL25000 —Ti% 0.78 ug/ml,
Cefotetan T it 0.78~1.56 ug/ml, EM T % 0.78~
3.13 pug/ml WEFREFRDE— 272 5h, CVA 1=
FOThSh T NLHENLNED bR, BEESR
ZoWTARBE, 90% FHIEERTIZ AMPC>BRL25000
>Cefotetan>EM>CVA DOIECER T\ 725, 95% FH
LR e s & DR EL2F2% Hh, BRL25000
PELER T3 b, BRL25000>Cefotetan>EM >AM
PC>CVA DJE& et ZHiL B-lactamase gE4D
AMPC fitth#kA, CVA D Fimic X »TZD B-lacta-
mase {EHBAE I, AMPC RZHIT 7L tcte®
LEZ bR T, 108 cells/m] ##R D B4 (Fig.3) »
MIC Bl 1 BERESMEY R Lcb DD, 100 cells/ml 42
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B. fragilis iz 343 % & M4 ¥ MIC {l{ % 10%cells/
ml (Fig.4) THTH% & BRL25000 A bK< 0.39
~0.78 ug/ml iz € — 7 2\B Y, TNTOEL 6.25ug/
ml LUTFCHIE S htc, MRNED BERYSEC LK LIZEF
ATHAVGHRS LCM » MIC {fiz 0.78~1.56 ug/ml
I E— 2 S bR, 50 ug/ml Bl o kS 3
thiciisw bitc, AMPC Tk 6.25~12.5 ug/ml 12,
CEX Tit 25 ug/ml ice— 7 #i % b, 50 ug/ml THA
X hteho- ek nt, AMPC T 10 #k& CEX T 9#k
FELL, —F, fiFHrHEEhTWS CVAD Y
— 743 12.5~25 ug/ml 26N, TXTOEA 50
pg/ml LT CHRIEEhtz, T, B fragilis 2t
T AHEE, EH9 < BRL25000 A h T h,
BRL25000>LCM»AMPC>=CVA>CEX D & 7c »
120 107, 10° cells/ml (Fig.5, 6) EMERFDBE i 50
wpg/ml LA ETLRHIE X RV EAY AMPC, CVA, CEX
T L, Hic CEX Tk 107 cells/ml D&z 17
Bk (34%) 7%, 10° cells/ml #RERF DAL 47 £k (94%)
Moo L, BRL25000 T3t MIC {HD v — 7

Fig. 4 Distribution of MICs of BRL25000 and
other antibiotics to 50 strains of clinical
isolates, Bacleroides fragilis
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2. & Mt s BRL25000 B GO M ke

PWRBATIRE

1) HEEHk

KBRS B3 LT AER & 1290 184 TN BRER
£64%xis L, BRL25000 D 14¢ (375mg) %X
U2 8¢ (750 mg) %4 3532, ThEhoBcE
5L, 05 1, 2, 4, 6 B5MBoMmMHAE, BEHM, o~
1, 1~2, 2~3, 3~4, 4~5, 5~6 O5M HOEHEYER
e RB L, ThEhoREcEEh Tz AMPC &
LU CVA DR E L1z, MBI, FARPRE
THrev,, AMPC @ E& 2 (X Micrococcus luteus
ATCC 9341 %, CVA D E R =¥ Klebsiella pneu-
moniae ATCC 29665 (B-lactamase EA#) ¥ REH
L LTHW ., Btz e 7 — A M X 0.1IM
pH6.5 7 = vEiGEK A BV CTIEML, MBEDN
BB LTRATEY, WRPREDOHECEE LTIt
R,

2) R

Fig.5 Distribution of MICs of BRL25000 and
other antibiotics to 50 strains of clinical
isolates, Bacteroides fragilis
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BRL25000 & m#r5#o AMPC %XU° CVA ol
HBTREY Fig.7 R L1, 375mg #5OBHE, M
thy AMPC JEED € —7 (2 855 2RMB 1< BDHH
i, ¥ 4.00 pg/ml(2.7~5.7 pug/ml) TH 10 CVA

Fig.6 Distribution of MICs of BRL25000 and

other antibiotics to 50 strains of clinical
isolates, Bacteroides fragilis
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b
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E
3
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R1.25000 1 1 6 26 13 3
EM’PC 1 1 1 4 1317 3 10
CVA 1 6 26 2 ? 1 1 35
11
CEX 2 1 21530

O B MEE (2T 1,20 ug/ml (0.8~1.6 ug/ml) T,
AMPC [ 54 2 M B Wb bhtc, 750 mg £
EoRL FhFRO =23 2IEMAEDHh, AM
PC T3y 7.17 ug/ml (5. 7~8.6 ug/ml), CVA T
(L8 3.03 ug/ml (1.3~4.0 ug/ml) TH -1,
Wgo AMPC i, Fig8 wRLlickdic, 375
mg HERTIEHTEL, b1 185 ~6M5MHE
OWERhMN G 0.04 ug/ml AR & h feie T Eleh -
teo —F, 750mg #EBDO 2HTIE3~4RMEDOK
Wic e — 2@ bh, ThERORBREL 0.07 &
0.11 ug/ml THoto LOLIFATIIED TH AL
DB XY 5~6 B B OEBIC s\ Tix ULH T 0.03
ug/ml © AMPC REMB LRI, & O EFDWER

Fig.8 Sputum levels of AMPC after oral admi-
nistration of BRL25000

*—e750m
g 0.12f &
3 0--0375mg
2 o.10F
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§ <0.02f
R === === === A
9 1 1 1 L 1 1 I
= 0 1 2 3 5 6
< (hr.)
Hours | 0~1 1~2 2~3 3~4 4~5 5~6 |Case No.
BRL25000[<0.02 0.03 0.06 0.07 0.04 <0.02 1
750 mg <0.02 0.06 0.08 0.11 0.07 <0.02 2
<0.02 <0.02 <0.02 <0.02 <0.02 0.03 3
BRL25000/<0.02 <0.02 <0.02 <0.02 <0.02 <0.02| 1
375 mg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 2
<0.02 <0.02 <0.02 <0.02 <0.02 0. 3
(ug/ml)

Fig.7 Serum levels of AMPC and CVA after oral administration

of BRL25000
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6
5t 750 mg(n=3)
375mg (n=3) (ug/ml)
4
CVA
3t 3
2r 2 (o=
375 mg(n=3) 750mg (n=3)
1k 1 q//\
5T 2 : : T
. 6 0.51 2 4 6
(hr.) : (hr.)
Serum concentration {ug/ml) Serum concentration (ug/ml)
Time (hr.) 0.5 2 Time (hr.) 0.5 1 2 4 6
BRL25000 [Mean | 3.27 6.03 7.17 4.13 1.87 BRL25000 |Mean| 1.03 1.90 3.03 1.00 0.33
750 mg D] 1.08 1.36 1.45 1.16 0.91 750 mg S.D. 1040 066 1.59 0.56 0.06
BRL25000 | Mean| 0.27 1.97 4.00 2.60 1.66 BRL25000 [Mean| 0.13 0.53 1.20 0.73 0.17
375 mg S.D. | 0.51 1.46 2.21 0.86 1.46 375 my S.D. ] 0.06 0.30 0.41 0.42 0.06
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Fig.9 Sputum levels of AMPC after oral admi-
nistrations of 500 mg of AMPC with
various doses of CVA

(ug/ml)
0.3
[- CaseA.
0.2 . 4)
(3
0.1F
e (2)
<0.03f (1)
1 il 1
1 2 3~4 4
(hr.) (hr.)
Antibiotics CaseA

AMPC CVA 1 2 3~4 1 2 3—4

(1)500 mg 0 <0.03<0.03<0.03<0.03<0.03<0.03
(2)500 mg | 125mg |[<0.03 0.06 0.09<0.03 0.05 0.05
(3)500 mg | 250 mg |<0.03 0.16 0.13<0.03 0.07 0.17
(4)500 mg | 375 mg [<0.03 0.19 0.19<0.03 0.23 0.19

bt Poaeruginosa » () BHE Xt CVA B
122 flics\T 0.05 ug/ml LITFTH- 10

WERC B-lactamase FEE AIED LI 2 HIDEE
(Case A & Case B) #xt%iz AMPC 500 mg % ¥ijh
ThHhz BB/ L, AMPC 500mg & CVA o 125 mg,
250 mg, 375mg DX EThERAMCE 2 ICHED, B
#P3 AMPC BB ORIENM% Fig. 9 iwR L7, AMPC
FHEBTHEE LBEIL, 26 L ERNCEBLRET
NTOBEHIZE LT 0.03 pg/ml LUF %7K Lichl, CVA
RBCHRETA LI T, TORICIE UTHRERN
D AMPC BEIZE LD T LB LM LT T,

II. B K M &%

1. HNEEERLIVHE

D xgEH

RBKFHE 2 ABEE S X UBERRIC KT, AB
BLUONRDOERBERPIEEE 15 BEXRE L, B
LY, PRFNI S5 E5A XD S6 £E1 B ¥ TTh-
T FEGIDARIL, ftike, BHEIEZAS, AAKE
TR2, [EIERE2HITH -7, FEM7H L1
IZDOWTIaR7c 5 episode oy L, Fh Fh 3L
2EIDEHH SR LEERR > 2 x TiTlebhiotc
&, ENKEHUL 18 Bl & x>t (Table 1),

2) B5EHE

BEEEIZ 375 mg FX 1 H3~4@& L, ®5HHH

1% 3~14 A, ##HEET 12~56 & (4.5~21g) TH
ie] f;o
3) HHRYEHEE

BERBROHIE L, FFIHEH®DOKIGMA MK,

Table 2 Clinical efficacy of BRL25000

Degree of effect H + - Total
Bronchopneumonia 1 4 0 0 5
Chronic bronchitis 1 1 1 1 4
Diffuse panbronchiolitis| 0 2 0 0 2
Bronchiectasis 0 2 0 0 2

Total 2 9 1 1 13

Effective: 11/13 (84.6%;)

Fig. 10 Case 5, chronic bronchitis (66 y.o., F.)

"

gﬂ BRL25000 : 4 tab. for Sdays
—

EvAALT

4N

K.aerogenes

7
H.influenzae g

K.herbicola -
Volume of \/\/\/\/\—
sputum

ESR 55 47 3
WBC 5200 5400 4000
Neutrocyte 60 76 38

az- globulin 9.0 8.5 8.2

Mucoprotein 123 116 62

CRP (+) (+) (=)
GOT(GPT) 13(10) 13'5) 12°6)
Al-p 58 52 5
BUN 14(0.6) 17(0.7) 17(0.7)

(Creatinine)

i, CRP, & =7K[A, a,-globulin, %8s DK
YRBETAHERECINL T, oK ek (& ER),
PRREEE, KiEc COBKERLSVBWEVE (Fic
MRDOBE) LEOMRE, ILICRAENSHE LSS
CREDOHRYSE L LTEAMCKRL, 8 ),
AR (1), CRHEH (+), & (—) O 4BRBHT
THEX T » 20

2. BERHE

AHL 15 ZOBELMNREL, EX 18 fliconT
BeEnifricbhton, 5 biEMe, M7, EM 10,
fEGI 11 (X3 AMOEE LT ShTu e - foted,
¥/-fEGI 8 LIER 9XA—EMTH h, L bREES
FRLEEXDRIIDIERIDRExIRE L, ER 6,
7,8, 10 X LU 11 D3t S EFITBHRHEY FY (unde-
cided) & L7z,

Table 2iZ/RLic & 51T, BRHUENFETH -1 13
Biq, EZ26, FHIF LHEH1IM, EH1H
T, 13 Bl 11 BIASERL L e b, BRI 84.6%
Tholco —FH, EDLIVURLHELHD 2 FliziBRE
FROBECALNR, BRAEIWNH L, H influenzae
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Fig.11 Case 7, chronic bronchitis (43 y.o., M.)
4tab. for 3 days

b\!"% A

® A~
il T
H.influenzace +++ [ (++4) 8- lactamase( +)
Volume of,
sputum
ESR 42 7 cs};ﬂc!nmnse
' (U/m110.63
ERB}S 5500 4300 PCG(U 'ml)|4.82
3+ (+) Protein 4.51
Muco-p 108 154 | (mg 'm0
CER(U 'mg)|0.14
GOTGPT 14,10 14.11 {PCG(U mg)|1.07
Al-p 208 231 LCER/PCG [0.13

BUN.Creat. 8,0.8 11,0.8

TH->T1H (EM9) i3 B-lactamase FEAEHKKIC L2
LDTHoT,

Fig. 10~12 |23 KO X FIF 5 D& 1 2T
Lo Fig 10 (FEBI5 ) 1218 KEX %D H. influenzae
X2 &HHNER T, BRL25000 1 B 4tab, 5 HMH
DHRETHRBIZERH L, Tofio ARERLK
%, Hinfluenzae b £ % Licfab B8 & HE Lo
Fig 11 GEBI7) b, fEFIS LRARBHEIESZA O H
influenzae |2 L A EWBE D EFTH » 7o BRHEN
B-lactamase EEAB TH » 7o oD T DO RRICHEBKRA D 1o
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Fig. 14 Changes of laboratory findings before
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Laboratory and clinical studies on BRL25000, a new antibiotic (a formulation of amoxicillin and
clavulanic acid in a 2 :1 ratio) developed by Beecham, were performed.

The MIC of BRL25000 against the majority (59) of 97 clinically isolated strains of Haemophilus
influenzae was 0.78 ug/ml. The MIC of AMPC against the majority (50) of the strains was one
dilution higher at 0.39 ug/ml, but the MIC's of cefotetan and erythromycin were higher than BRL
25000. BRL25000 showed much greater activity than lincomycin and cephalexin against Bacteroides
fragilis, the growth of all the strains being inhibited by concentrations under 6.25 ug/ml.

BRL25000 was administered to patients with chronic RTI. At a dose of 375 mg, peak serum
concentrations of AMPC and CVA were 4.00 ug/ml and 1. 20 ug/ml, respectively. At a dose of 750 mg,
peak serum concentrations of AMPC and CVA were 7.17 ug/ml and 3.03 ug/ml, respectively. Sputum
levels of AMPC were very low after administration of the 375 mg dose of BRL25000, but higher
(0.11 pug/ml 3~4 hours after oral administration) for the 750 mg dose. @~ CVA was hardly detected in
the sputum after administration of either dose.

To evaluate the effect of CVA on beta-lactamase producing organisms, AMPC alone and AMPC
combined with CVA were given to cases which had previously shown beta-lactamase in the sputum.
The inhibition of ativity of beta-lactamase by CVA when using the AMPC/CVA combination was
substantiated in uivo on the basis of higher concentration of AMPC being found in the sputum.

BRL25000 was given to a total of 13 cases with pulmonary infections, the efficacy rate being 84.6%.

Side effects were found in only 1 case consisting of slight elevations of BUN and creatinine.



