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FLLBR I NG cephalosporin RigAEWBE TH S Ceftizoxime (CZX) (2T, il
]« ERIREIRAT & 17785 720

CZX DEERAMBEIINT BN MIC) &, HEREEL 109 (108) cells/ml ¢ £ 2T 12.5 p#g/ml
ml YT MIC D EDHRATHDL, S. aureus 95.7 (94.9) %, S. epidermidis 0%, S.
faecalis 37.5 (12.5)%, E.coli 100 (98.6)%, K. pneumoniae 99.1 (97.4)%, K. oxytoca 100
%, Enterobacter sp. 60.0 (8.9) %, S.marcescens 100 (71.4) %, Proteus sp. 100 (76.1) %,
Citrobacter sp. 100 (50.0)%, P. aeruginosa 0 % Td - 120

CZX RFDERTMHEEZIEL /AL, 18 BTN 1 BT 1573 A% 39.0 #g/ml T, ¥
131.69 BRI TH o720 Fclh 0 1 HITIIERG 6 HMSEITHH T80 29.0 #g/ml, 744 157345
90.0 zg/ml L EMET, FBWML3. UMM Tho 720 28 2T AR ETIZ, HTIHZ 62.5 #g/ml
NE~27 L7280, FPHIZ2.648- Th - 720

FiR 3%, SBE 24, BHLHME, RkifnfE, JCHRPERMIRAR, s + RIBRRRSE + iR, RKEMHR
BERENE 1A, FH104IiC CZX #1H2~6g 3~31AMEAL, Eh2H, HHs5H, 0
B4, A28 Thorce MEEMBREHRL T h T HIFEME LTI TRNEL
#lizabn, GOT, GPT O EAH 1 HIITLENT.

BiL (BRSNS cephalosporin (CEP) FfidmRl
T&h 5 Ceftizoxime (CZX) i Fig.1 X543 Btie L TE
b, 7-aminocephalosporanic acid @ 7 A7 @IG{HC methoxy
EBBASh 1z f-lactamase DM EWR T 525, 3 fLic
WD LNDLRERD b DE R ZKHE SATVAD,

CZX 27 7 BRI A T 2B HDIERICHC, o
BHAGTHY, ULdb, TOMEA~<2 tads indole Bk
Proteus, Enterobacter, Serratia, Citrobacter, H. influe-
e Lo feskd CEP REERIC B HORED bhisd -
REBICE THEAS N TO A DMK X ZBHE SATHAD,

Fig.1 Structure of Ceftizoxime (CZX)
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bhbht o CZX 2\ T, KEKSBEICHT BMME
71, BERGAUICE S OMuhiReE, WEKHR L AEAOLEL
EERHLIIOTRET 5,

1. MEEXUHE

1.1, ERERSMEIINTSHRED

F& U THEMS3ES ALH11A ¥ TOMIZ, LMK
F—NRAB B EDORERE, KRIE, R 7L E DR
i h 0 S M X 7> Staphylococcus aureus 17k,
Staphylococcus epidermidis 2 ¥, Streptococcus fae-
calis 8%k, E. coli 228k, Klebsiella pneumoniae 20
¥, Enterobacter sp. 9 #, Serratia marcescens 7
¥k, Proteus sp. 6 #k, . Citrobacter sp. 4 ¥k, Pseudo-
monas aeruginosa 11¥ & MBFI524E 9 B HEF153 4
6 A& TOMITIMNK R R TRAKES D O
RN M N7 Staphylococcus aureus 1218k,
E.coli 1218k, Klebsiella pneumoniae 97k, Klebs-
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tella oxytoca 20k, Enterobacter sp. 81}k, Proteus
SP. 40BROD T 586HKIZDUNT, FIARAL L 7 22 e TRIT
L0 RNFEEELBE (MIC) 2RE L1, HAKRKIE

FY SRV ATL I CRIICE D 1 AR R (LA
T108/ml) & WA B A AT X B 1000 AR (AT
109/ml) & Z AV e UBIZAG 7oA CZX D3
12, x4 L LT Cefazolin (CEZ) % BAK. WEK
Wiz = M 272 P s 2R CRIF) V7.

1.2, gfneo i & v o ke

3ER (T.T.56%, BT, 58k, (LIRERIA: H.
0. 4%, LF, 48kg, MMEMONBA J.S. 567,
BF, 50kg, MIEHEONBRR) T CZX o fud i % 3
ELR. E72, D5 LOBlKR R THIB N BE 2 WE
L7z

CZX M 1g #HBEAKEK 20ml (THML, 1H3ME
SR L E7213 1 B 4@ 6 BRI &2 5 AT TH
FELTWeE& (T.T., H.O.f) N2 AERGFRKD
TSR, BH®154, 1, 2, 3, 4, 5EERICKISml F
OffMmLrze CZXD2g #5%7 F v Bk 500 ml (T2
fRL, 1H2ME, 12067 &2 2R TRBEHEL
Ttz & (J.S. ) o2 HERSREM, sFk
Tk, SREKRTH® L 2, 4,6 FEMIZK 5ml FOFM
L7z ZNHOMBIEELOLMHEEZSHEL, CZX
PBERIERS £ T-20°C IZRELT
BRI GG 9 BE (51358 A) £ 15AH
(B195%8) 2, CZX » 1g # 5 AW TGt Lic 10
BRICAT 5 720 2D L ZRAMT, mMABRERENID
DRMEITEo 120 Zhb O LU MiFL —20C
WCREL

CZX DM EERIEL E. coli NIH] JC-2 ##uEH
LT AN vy 7HETITI~120 T78bb, tripticase
soy broth (BBL) (Z 37°C 1 @HbphtEs Li: k%,
nutrient agar (Difco) Z0.5 BIZEM U2 8b% AL
720 BERHZ M PH7.0, MsM v > B K (PBS)
TS5 IZHERL THY, BHMROERITIE PBS T5
FEZFR LU 72 Moni-Trol [ % AV 72.

i T S TR EE B B 0 2 I T & [RIRRIT AT 78 » T MR EHRAR
YERRIZIZ PBS %MV 72,

Fr2, 2 AIDOMEECREEAERN L/ LN mEIT
2ONWT, RA—EAD MBS SRHE I N Streptococcus
sanguis \ZX4 A MERHEEIEE 3 XU R AE
Lize Tibh, X VY 74 743> (K
1T 54Eh 5 80f575U L 16015 ¥ CTREKAERL, A7 4
200 1 OB E LR 1T ORI 37°C 24
SR Lze 2D EXDERBOERE ARKBEIC
IDHEL, REHEIEERENELZ. IHIT, T

SEPT. 1980
KD 1 AT MERRIZEHL, BERAORANE
IMEBEL, FOMIYRHRGK CREELNEL,
1.3, [EERLYR L RWEBOE K
WHM53FE10 A 5 H544F 4 AITAMKEB—RB L1
MM AEE BN AR L 7o M THIR 3, Rt
14, MEEORBR 2 B, WaimfE 18, 1Emeiings
14, REMHERBBRIE 1 B, RAR+ 7R IIE+ it
K1EnH105c CZX 1[@1~2g #1H2~4[,
1H%2~6g%, 3~31BMMMBLIE XZDBKHR
LRWERDE LRI LTze BT FKRIE, 7 F o iRm
20 ml |Z¥fE LT one shot MhrkE7:i3 HMAE 200~
500 ml (B L T 1~ 26580 "M E TV,
DRERMBOB LI - 720 L BERRBREIRRRS
7 2 PRIV, SRR THAZ LRI L.
R RDBITEITE, MAILEDNEGRENHEL,
BFFREFRRLLTILEBRENER, ©SIUREREN
KB L 720 THhhb, MBHLLN, BHRAEFR
DikE, BAENMK, CRP Otit, AmBREEN
%E, FRUCEOERILILENBHLNILDE [HY
L, X 1ARUNDEREICERN ThH-7:b0%
[E%)] & LTz. M ENEBERER LURBFFAD
BERLLNIH, REBEDZESER{IALLIL
Motz a2 HEHOB LT LD BRO AL 0%
[RRFE] M EDBERERS LU RERENK
EHRBEDOLNI D72 b D% [HE] L LTz EXKE
REDHRIZOWT, EHK, ERD, HHEKET, &
BREVS HEERREHE L7
MERIZOWTIE, BEDFA Y X KHLELEBI
M EE R M A LR MR E Y ERECETL, £
DELDHREBELI,

2. B L

2.1. ERERDMBEIXNTAHED

SRS — R ABE 8% 35 L LM A A BRRER
EROBERME LM XN EKRIZONT, CX D
MIC #RIEL, REMZRZEL7 CEZ ¢ MIC Lik#
L7ze

Staphylococcus aureus 138%Ci3, Table 1, Fig.2
D, EMmERA 108/ml N &, CIX BAKD
731.56~12.5 pg/ml TH O, 5, 3.6%713>1004g/ml
DEERMEE TH-72e CEZ 12 KEAA 0.78 ~6.25
ug/ml THY, >100 ug/ml DHDIE 38 ThH~1%
B 108/ml »E & CZX (kA 1.56~
6.25 #g/ml TH D, 100 xg/ml Ll EASS BT, 108/ml
NEXLN 1 BRBHAE NI L {5720 CEZ BABA
$10.39~0.78 #g/ml TH N, 5 n125~100 pg/ml T
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e Inoc.
Antibiotics -
108 1 5
CzX 100 1 30
s 1 2 75 42
CEZ 108 4 59 68 2

Table 1 Susceptibility of Staphylococcus aureus (138 strains)

siz¢ | <990 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 100

MIC (¢g/ml)

46 72 7 1 1 5

90 11 1 1 4

6 4 1 2 2 3
1 2

Fig.2 Cumulative percentage of S. aureus inhibited by increasing concentrations

of CZX and CEZ

% 10%cells/ml

T 10%clls/ml
1001

90
80+
70-
60

—e(C/\X
40 o—oCIZ

0 bt — —
£0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 Eo
MIC e/ml

Table 2 Susceptibility of Staphylococcus epidermidis (2 strains)

0.2 0.39 0.78 1.56 3.13 6.25 12.5 ‘25 50 100 -100
MIC He/ml

MIC (ug/ml)
Antibiotics IPOC' - . /lg R N R
size =0.20 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100  >100
cIx 108 1 1
108 2
108 | 1 1
CEZ 108 2

Hotie T CZX 12 CEZ L) 2~ 3 BB AIK
BTHo12,

Staphylococcus epidermidis 2 #Cig, Table 2 O
L3 CZX [SHERBERHS 108/ml o) & F50 L >100 pg/
ml T, 108/ml D& X2k b 25 4g/ml T do iz
CEZ 3 108/ml ) & %, 3.13% 6.25 pg/ml G, 108/ml

NEZ0.78 ug/ml T, CZX MIZ 5 A3 HHITH B IR
’C'i)of:e

Streptococcus faecalis 8 #Tid, Table 3 DL

CZX 3BREEA108/ml D& X 0.78 ug/ml D 1 ¥
BRU~T50 #g/ml LA ETH D, 108/ml D& & 6.25 #g/ml
HUFDLNA 3BT, >1004g/ml DHNDL 3K TH-
720 CEZ {3108/ml D& & 6.25 ug/ml LLTFHI3 T,
#.4325~50 ug/ml T - 72 A3, 108/ml Tid, 25 pg/ml
D5 BDIFMNZ0.78 pg/ml LAFThot2e Tisb b,
CZX 13 CEZ L0 3BMBER LB TH - 7%

E. coli 1438 T3, Tabled, Fig.3 X 5iz, CZX
IIERE &S 108/ml & &50 pg/ml D 2 FRERWT,
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Table 3 Susceptibility of Streptococcus faecalis (8 #trains)
MIC (ug/ml)
Antibiotics f‘°c' e
|size | <520 0.39 078 1,56 3.13 6,25 128 25 50 100 >100
108 1 1 1 5
CZX | 100 1 1 1 2 3
108 1 2 3 2
CEZ 100 1 2 5
Table'4 Susceptibility of E. col§ (143 strains)
- MIC (ug/ml)
Antibiotics | 100¢- _ 8
7 | <020 039 078 156 313 625 125 25 50 10 >0
cx 0| 38 12 20 50 12 3 1 2
z 100 | 137 3 3
108 3 56 34 10 16 5 9 10
CEZ 100 1 1 m 3 15 4 6 5 2 1
Fig.3: ‘Cumulative percentages of E. coli inhibited by increasing concentrations
of CZX and CEZ
% 10%cells/ml, % 10%cells/ml
1004 100-
904 90
80 80
70 70
60 60
501 501
407 40
301 304
20 201
10 104

o —
<0.2 0.39 0.78 1.56 3.13 6.25 12.5 -25- 50 100100
MIC He/m

4RT12.502/ml UFTH Y, Lord KB <
0.20~3.13 pg/ml Th - 720 108/ml D& 1L 1375k, 96
%% 0.204g/ml 22 L EZNELT T, ZDiENR 0.39 &
6.25 ug/ml T EhEFH 3HBHHNRITT & leh» 1o
#h# CEZ i3108/ml ML & % { 3.13~6.25 #g/ml1 T
12.5 #g/ml PITA3 1038k, 72%Tdh o720 T, >100
ug/ml DHDH 10 HBHbhize 108/ml DL Fid,

1238, 86%131.56~6.25 4g/ml T, TREEMHEREI 3k
Edtehotze T CZX 1, CEZ kDb 3~4

0 ’ T —r r v —————r———1
<02 0.39 0.78 1.56 3.13 6.25 1.5 25 50 100>100.
MIC ar m/mb

BT Chi B HTH Y, &L IEREROPEE
2T, EDEREETH -7

Klebsiella prieumoniae 1178Ci3,” Table 5, Fig:4
NERD, CZX i3 108/ml Nk 2 kWA 12.5 s/l
LIFTHD, 0% H20.39~0.78 ug/ml ThH o1’
LU, 1004g/ml 754U Z AL L0 G DB 2 53805
hize 108/ml 0>k X1t 1128k, 95.7%0% 0.2 Aig/ml ¥
LENLUTF T, 2 465 0.39 ug/ml T, HSHAIE 10048/
ml B b0 1 BEELRS Vo125, CEBRI/
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Table 5 Susceptibility of K. pmeumoniae (117 strains).
MIC (ug/ml) S
Antibiotics Ifmc‘ I .
i [ S%® | <0.20. 0.39 0.78° .1.56 3.13 '6.25 125 ' 25 50 100 >100
" 08 5 T4 22 7 5 1 1 1 1
LX) g0l 1121 2 1 1 = 1
108 16 32 22 13 6 7 2
CEZ | 100 % 46 8 4 5 T 07 "

Fig.4 Cumulative percentage of Klebsislla ap. inhibited by increasing concentrations

of CZX and CEZ

% 1,
3100‘

90
1 804
70
60
50
40

.,10%ells/ml

:’A(K.pnnum;m‘u K.ozgloca
/ CZX0—@ CZX A4

10 / CEZ0O—©0 CEZ 4=--—4

10%¢ell/ml

----

|
K.pneumoniae K.osyloca .

CZX0—e CZX -4
CEZ0—0 CEL&-—

0
5020390781563,13625125 25 .50

1005100 - =0.2 0.39°0.78 1.56 3.13 6.25 12.5 %5 50 100>100
MIC g/ml MIC g/ml
Table 6 Susceptibility of K. oxytoca (20 strains)
MIC (zg/ml) ol
Autibiotics | 120 Ta—— : ,\'
' I +<0.20™ 0.39 0.78 "1.56' 3.13 6.25 125 25 50 100 >100
' 108 13 5 2
czx 108 20
108 4 5 4 3 .4
C R
k2 108 3 3 8 1 1 2 2
ml D& & 3.13~12.5 pg/ml 23708k, 59.8%°T, %0 T 25pg/ml LI ECHD, 108/ml & X 148k, 70%4
BOERHET, : >100 sg/ml A21 8k, 17.9%bdH- 1.56~6.25 ug/ml C, Klebsiella pneumonice X 0 %

T2 10%/ml & 2iT£ { H31.56~6.25 pg/ml T, >
100 ug/ml i3 48k, 3.4 BRHLNIze E.coli FRIT
CIX DRI T I BN CH - 726

Kiebsiella oxytoca 208 T3, Table6 M &1 CZX
1 108/mln & & 0.39~1,56 ug/ml CdH D, 108/ml 7
L&iT~o. 2 pg/ml WU EhEIF T 5i7es CEZ
R108/ml 735 24,25 ug/ml 1) 4 Bk, 20% R BRUTT

BEHENE D bDD EDHRAHRREN - 120
Enterobacter sp. 90 #Ci, Table 7, Fig.5 DL ¥,
CZX i3 B 108/ml DL & 6.25~12.5 pg/ml
P8, 9HITT XS, 100 4g/ml 43624k, 69% L %
Mrofee UL, 108/ml -Cid12.5 xg/ml LUFA54EE,
60%C, B ARz, F72>100 g/ml b 198, 21
BILEN LN W05, CEZ i3, ML b
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Table 7 Suaceptibility of Enterobacter sp. (90 strains)
f MIC (ug/ml)
Antibiotics z?:: ' ——
' =0.20 0.39 .0.78 . 1.56 3.13 6.23 12.8 25 50 100 >100
108 5 3 6 8 6 62
CZX | 100 14 50 8 12 7 7 1 4 6 7 1
108 1 2 87
CEZ 108 3 1 4 1 81
Fig.5 Cumulative percentage of Enterobacter sp. by increasing concentrations
of CZX and CEZ
% 10%¢ells/ml % 10%ells/ml
100 - 1004 !
| e—eczx e—eCZX
90 o oCEZ 901 o—ocCEZ
80 . 80
70 o 70
60 \ 60+
\
50 501
1
401 \ 401
30 30
20 201 Y
10 104
0 -

MIC

<002 0.39 0.78 1.56 3.136 25125 25 50 160>/1bo
Mg

'ml

202039078156 3136.5512.5 25 -9 105100
"oMIC #/al

Table 8 Susceptibility of Serratsa marcescens (7 strains)

Inoc. MIC (ug/ml)
Antibiotics size i
\ ,=0.20 0.39 ., 0.78 1.56 3.13 6.25 ,12.5 25 50 100 >100
108 2 1 1 1 2
CZX 108 6 1 3
. 108 1 6
CEZ 100 | 1 2 4
KA H 100 pg/ml LA LT, 108/ml )& & 3.13~6.25 720

ug/ml B ARBHLNIUL TE I hoice CZX (T
CEZ iZisWHEDYBH bz
Serratia marcescens 7 fkTid, Table8 DLIsh,

CZX iZEMREN 108/ml DL 2> 100 sg/ml 32 Bk
T, i3 0.39~6.25 pg/ml DEIZFAH L7253, 108/ml
NLE, TRTH 0.39ug/ml UFTho7ze CEZ i3
108/ml D& & T$25 #g/ml D 1 FrEBRVT 100 #g/ml
WL ZThAET, CZX HERITT ShIBRETH-

Pyoteus sp. 468k Tid, Table 9, Fig.6 Nt Y,
CZX (31H:MaE3108/ml )& & % < $33.13~25 pg/mi
T, S§$30.39 pg/ml LLF T 72p% 108/ml DL
(3T RTA 0.78 ug/ml LT Ch»1za fih. CELID
108/ml D& & 6.25~12.5 pug/ml R 224k, 44T
108/ml D& XT 3.13~12.5 xg/ml 53 374k, SOKILT
Eichotze

Citrabacter sp. 4k Tid, Table 30 DL FX
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Table 9 Susceptibility of Proteus sp. (46 strains)
Inoc MIC (ug/ml)
tibiotics | :, . —
AotibOtSS | size 020 0.9 0.8 1.5 8.8 6.25 125 25 50 100 >100
108 2 5 4 8 16 8 2 1
CZX | j00| 9 36 1
108 . 6 16 9 51 9
CEZ | 100 9 25 3 1 1 7
[emmare -

Fig. 6 Cumulativé percentage of Profeus sp. by increasing concentration of

CZX and CEZ s ‘
% 10%ell/ml % 10°cells/ml
100 " 1007 S
90 .99
80- 80
70/ - 70
607 60
501 50
40 40
30 30
o—eCZX
20 0—oCEZ 20
10 10
<02 0.39°0.78 1,56 3.13 6.25 12.5 25 50 100>100 £0.2°0.39,0.78 1.56:3.13 6.25 12.5:25 50 100>100
MIC Hg/ml MIC
. o Table 10 Sﬁsqeptibility of Citrobacter sp. (4 strains)
T MIC (g/ml) ;
 Antibiotics gn;c. :
o <0.20 0.39 0.78 1.56 3.13 6.25 12,5 25 50 100  >100
108 1 1 2
Czx o : ol
108 1 2 1
ez | % i .
108 7 1 3
Table 11 Susceptibility of Pseudomonas aerugsinosa (11 strains)
-'~—'\L e o —_— —
. MIC (ug/ml)
Antibiotics :onec' g/
S 1% <020 039 078 1.56 3.3 6.25 125 25 50 100 >100
et i T e
' | 108" . 1 10
Czx | . .
R UL 4 5 1 1
T (s
108
CEZ 108 1
e L} 11
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Table 12 Serum concentrations of CZX after the i.v. injection of 1g

SEPT. 1980

Serum concentration of CZX (ug/ml)
Case Before After the end_ot'—lv' injection.
thei. v. 1 1 2 3 4 Shr
1.9 39.0 21.0 15.5 13.0 6.0 4.3
T.T.
(39.0) (22.7) (15.0) (9.95) (6.6) 4.4
29.0 90.0 64.0 56.5 36.5
H.O.
(89.9) (64.7) (54.3) (38.2)

( ):Serum values of CZX calculated with their parameters

Table 13 Serum concentrations of CZX after the 2 hr-d.i.v. infusion of 2g

Case

Before | o
the d.i.v. 0o,
2.0 62.5 31.5
J.S.

(62.5)

Serum concentration of CZX (ug/ml)

] After the end of 2h-d.i.v. infusion

(32.9)

2 ‘ 4 6 hr

27.0 15.0 8.8
(25.3) (15.0) (8.75)

:
———

( ):Serum values of CZX calculated with their parameters

Fig.7 Serum concentration curve of CZX in
patients

pe/ml
Yoy

80

1.0. 1g,1V

%

Serum concentration of CZX

1.5, 2¢20-DIV

©w
S

20

10

IBEER A 108/ml D& & 2 #5438 12.5 g/ml YTFT
Horteh’, 108/ml D& i34 XT3.13ug/ml LLFThH
- 120 CEZ {3 108/ml M & & T4 XT 100 #g/ml L)
ETH-1,

Pseudomonas aeruginosa 11%kTi3, Table 11 N}
Y, CZX (3 B/, 108/ml D & F1Ti3 100 #g/ml
U ED LD D Th o 7205, 108/ml ¢ & FiT 25~50
ug/ml DHDHEH 720 CEZ 13 108/ml TH>100
ug/mli$h 0 T, CZX IZRRHE MR LN,

2.2, CZX nfirhBEE L BB ABE

CZX %MD 3ERT CZX Dby NEL
7RI DED L S Th- 120

CZX » 1g #53MTHEL 72 & EDMHRER
Table 12 D L35, 8 MFEZ L EH LT BilA
BITIE, ST b DAY 1.9 ug/ml LEFEL T
TIHMES #15531239.0 ug/ml TH D, 1 REFH%21.0, 4
KFf#% 6.0, SEEM%L 4.3ug/ml THD, EREHEL
1695 TH» 720 6BEMTLIZ1 B 4 EZEHL TR
SBE #ITid, wEHi14329.0 ug/ml &, T TICREK
B, EGMT 155441 90.0 ug/ml & BT, 2R
1456.5, 4054 36.5 ug/ml T, 4 REEAIL3. 94R5H
Tho10

CIX » 2g %, 2T T Qe L7z SBE
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Table 14 Pharmacokinetic parameters of CZX

J T t1y Body cl- ¢ 14
Parameter | g k2 - ka ka o Cmax Vd  carance AUC (@)
1) (b1 D) (hroh) (et Gug/mb (o () (ml/min) (eg he/mD)  (hr)

J{zs;; g“iy",,")’v 8.89 0.26 6.09 1.43 1.63  62.5 2.64 30.6 138.8  249.1  0.078
T-({';?Y‘;_")‘ 7.00 0.4l 3.33 3.18 0.91 8.3 1.69 27.1  185.7 89.8  0.099
“-(?'gﬁﬁf) 8.68 0.18 5.8 2.43 0.63 217.7  3.94 18.7 54,9  303.7  0.080

Table 15 Liquor concentrations of CZX 1 hr
after the i.v. injection of 1g
(Case: T. T. 56y.m. Meningitis)

Concentration of CZX (ug/ml)

Time ~

Liquor

1) 9th day
2) 15th day

6.0
4.7

Serum  Liquor/Serum

0.21
0.22

A As Table 13 DL sh,
L7zb D 2.0 ug/ml LERFFL T3,
IZ 62.5ug/ml L7g D,
ug/ml L EBRET,

R 8.8

pg/ml Tho1z,

TS 12 R RRTIC RS

ST TR

1R 31.5, 2B 27.0
4MM% L7035 15.0 #g/ml T, 6
ZDE & ORI

2,64 L BNLDThH»1ce T 3FERD MNP RES
RRL7:b DA Fig. 7 Thb,

ZhbDmEEA L 2-compartment open model
12X » TRed b7z pharmacokinetic parameter (3
Table 14 DL B HTHYH, ZhHLDOEELLXRHLN
BThENOMEBO P RENHHEL Table 12, 13
DHICER LIz FIMEL S RAHEBM L {—BL T
Wrehs, t 1e(B), Vd BERAIZLITR- Tiz, %10,
MIED L XD THEKD Cmax 53, 81.3 #g/ml, 217.7
ug/ml LEEH NI,

ALNetEBEBR M C, CZX 0 1g # k1 WO
WNTEBEI: Table 15 ML sh, 4.7~6.0 ug/ml T,
MPEREE DMt 0.21~0.22 & 2[ATI3I—FKL T
720

Table 16 Serum inhibition and bactericidal test (Case:].S. SBE)

Ti Serum con- Serum dilution
(;;T)e centration Ior C* Control
of CZX X5 x10 x20 x40 x80 x160
0 ) 1 - - it it it 1t 1
0 c -+ e #
2%+ 62.5 : oy
: C - - - - - +
I —_ - - -— — —
3 31.5 c _ - - - _
I — - p— p— —_— —_—
4 27.0 C _ - _ _ - +
s 1 - - - - - it
6 1 15.0 c _ _ _ _ + +
g L I - - - - it It
8.86 c |- - - + + +

* I: Serum inhibition test, C: Serum bactericidal test

** the end of the d.i.v. infusion
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SBE 2 fEHIICDVC, CZIX DiiilERXWET S L
L LIz, ME XNz Streptococcus sanguss (TxtT 538
B L BB L RE LA, CZX D 28 R
WME L7 ] .S BTt Table16 ey, MmigFH
BH IR BB AN TREE AN AS10E T, T T IR 6 2 el {4
¥ TH 160 LA LT, 4 W% 801, 6 IRFIR40M5TH
D, MEREEEENAEN 1BMET LI Th 70
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CZX n1g %#iE LT H.O. #ITi3, Table 17
NERD, MEMHM0GET, 15FEIITHELLLT,

FDRIT AWML T X TUBThHH720 UL, B
ERTIZBOMETREL T Ahalte ZHHEDRE
i, J.S. ATk CZX D@L L {~KL T
2, H.O.ATRMmMARESLBETHD, TR 8K
Bhor2ilbh bbb, FRLUIYHHNEL, ik

Table 17 Serum inhibition and bactericidal test (Case:H.O. SBE)

. 7 Serum con- Serum dilution
Time centration IorC* ~ - Control
(hr) of CZX x5 x10 x20 x40 X80
1 - = ,—," ’ - + ki3 N
0 29.0 c |- - z - -
1 - - - - -
Y 90.0 c |- _ - - -
1| - - - - +
1 64.0 c |- - - - -
1 |- - - - +
2 56.5 c |- _ _ _ N
B G - - - +
4 36.5 c |- _ _ _ _

* I: Serum inhibition test, C: Serum bactericidal test

Table 18 Clinical results with CZX

Case . . Underlying Causative Dosis(g) | Clinical
No. Case | Age | Sex Diagnosis disease organisms time, day effect
1 K.S 33 M | Pneumonia - H. influenzae 1x2x13 | Excellent
. Tracheotomy K. pneumoniae
2 K.R 46 F | Pneumonia Herpes-enceph. | P. ageruginosa 2x2x18 Good
. A f
3 |M.I.| 48 | M |Pneumonia(PAP) | [P VIR D | (S. pyogemes) | 1x2x11 | Good
4 K.Y. 56 M Lung abscess Pulm. cancer ? 2x3%x14 Good
: 2x2x13
5 J.S 56 M | SBE AR S. sanguis Ix4%18 Good
6 H.O. | 44 F | SBE ASR S. sanguis 1x4x 8 Fair
7 T.K. | 48 M | Sepsis — S. epidermidis 1x3% 6 Poor
Purulent ier : . 1x3x13
8 T.T 56 M meningitis Otitis media E. cols 1x2% 8 Good
Periostitis . K. pneumoniae
9 S.F 62 F Pneumonia, UTI Apl. anemia E. coli (P&U% 1x3% 3 Poor
10 M.M. | 45 F | Relapsing UTI — E. aerogenes 1x2x 5 | Excellent

* P: pharyngial swab, U: urine
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'Fig.8 Case K.Y. 56y., M., Lung abscess
Date ' ) Feb.14 16 A 21 26 Mar.1 6
8
40 . D.I.Vx3 b
ol [ H czX 6.0x14 (D ) MINO 300mg/day
39 L
A
Temp. 38
R V2 -
36
ggg Exanthema
Sputum 100
0
WBC 26,400 14,300 11,900 14,400
CRP 9+ Cos4 : 4+ T
ESR 111/129 49/66 87/113
GaT 148 260 85 85
GrT 72 135 97 60 '
LDH 168 190 137
ALP 198 >350 253 p 163
BUN 16 40 - 5.7 " 8.0
BRDFEGBO NI 10 U7z fEMIZ Table 18 médsh, 33F 6624 % TH

2.3, EFRHREBERNER
AMAREE—RPHS L R EE =N ABB#
D% 30, BEUESE 14, MBI OB (SBE) 2
W, BRI, [CRSPEBEBEA, SANK -+ RESEERGE + I
K REHREERENE 1 PIOEI10MI CZX A

Pre-
treatment
drug

“‘Bacteriological
. ;. effect
v

Ergdicated

Side effect

GOT,GP’I‘ elevation|,

Eradicated
Pe;sisted ‘
Colonization

- (Piveruginosa)
[

. :
GOT elevation AMK

Diarrhea

sop B .Exanthemé :

b

Ergdicated

U
gfgdicated o
Eradicited
@;édicated

Eradicated
(Condida+ty :

‘Erﬂdicated -

. CET

SBPC

BF68 TF4AT SHEMRBERL T/,
EREEHALOIHRIL D - 1o DIBLREIT T, %
NEPRBRRUIEED 75 sBHEREIS LV 7 5 1A
HEELES LA EEL LN,

CIX il e H5kiz, 182~4g, 3BH»KH3L
B, 2~4[ENZHT CREMIESHHVEMELT. B
{LBREM7Z13 1B 68 % 3ENC T THALI.

CZX DEEKHFRY L TADE, BANDIHTIX H.
influenzae | & 5 bD1%ES, K. pneumoniae (T L%
LD LU PAP CTHEEMN L S. pyogenes NRHI N
TERASEL Th - 1o BLBE MBI KAEIC
HD, EeuiEmIEDHichorehs, Fig. 8 e,
BRODHHRED MK, HRENBELLENHIEYT
Holzo S. sanguis (LL % SBE 02 CiamMRH
BELILBEAS 160 LA EITI > T b DHEH T, 40T

C HoltbDRPREYITE EE 5 lze k12, S. epider-

midis ORI WrcRmERL, Fig. 9 DL ) My
T, IrLA CEZ REYThH o120 E. coli 1L H{LM
BB A ML Fig. 10 DL 3o 0 M#E & bz BRER
bMAL, MERMLEMILL, HHTH-1o WAR

RRBEBRIEIHR % &6 U BEFERRERMER

Tid, WRNE~5 — 2.0 K. pneumonsae, R 7> E.
coli 2MHK L 12h%, WREED E. coli, Candida i3¥J>¢
TARBITRRBILC LVEEL, BB ThHo7o Hl

RORRTIREE D BT RIZREERA Thore 172

E. aerogenes \L & % RXBMREBREN TIERTH
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512 SN Dtz LWVLURRIORIEITE D, RIZIZ6 BRITIZLA
DEatke LT, W24, WM, POEYL EHBLIL, THIZEHICHRL.

B, W22 P Thh-ree NBEMITLREZN TS
COEMIZME LN, P aeruginosa & Candida }i
BEH 5\ IIMER L LTHE L

B E LT 1H6gALLATUEBiee
étbhaih.4EE&*N%8#LA%@$1M@»

aﬁmmmmammuemw Table 19 T
B3, GOT, GPT DEBALZbDN 1M (EW1) 4
bt Lﬂ-bsﬂéﬁ;ﬁ 16 BRI GOT 33, GPT
56. 508 Hz GOT 21, GPT 13 LIEMLLY:. fhic

/* 1m<m%2>rcorng&xnﬁaanr.

Fig.9 Case T.K. 48y., M., Sepsis (St. epid)

Date o 26 Dec.1' " 6 1
39 CZX 3046
Temp. 38
37
‘Blood Cul:l:‘.6 Stepid. (—)(—)
WBC 9,700 10,500 5,500 8,700 8,900 5,500
CRP 4+ 2+ 3+ 2+ 1+
ESR 48/88 68/99 86/113 80/93
GOoT 28 ! 35 35
GPT 10 15 ]
LDH 139 154 154
ALP 14 o 136 110
BUN 12 10 9.5
: ¢ (A4
AN ] i
A
Table 19° Laboratory findings before and after administrations of CZX
; P) .
Case c A S Hemagsxlysxs ESR CRP Liver functum
No, | “ase | Age ¥ "Hb [ RBC [Ht[wpc| N l E‘ Th | (1h) GOT | GPT T ALP
(mg/dl)|(x 104)[(%) (BI(F)(x104) (%)) ) |X.A)
1 | k.s. | a3 | M | 18:0 | 477 |44 118,400 85| 0| 12.2| 28| 6+ | 16 14 B 5
RSt 13.9 | 435 |40 |4,800[59 | 4| 24.6 7| - |103-21] 16013, ,9.3
. 12.6 | 390 |38]|7,10085 | 2} e+ | 2 2 ris3
2 pK.R.| 46| F | 1379 | 437 {40|5900034| 0| 57 | 67| — | 45 | 29 .| 72
i : 15.6 |. 495 |48 |6,800{71| 2| 6.9| 13| 1+ | 53 54 . w5t
3 |M.1.| 48 | M 12| 2+ | 3 s s
4 |k.v.| 56 | m | 108 | 356 |34126400 9| 0| 14.6| 111 "9+ | 148 72 | 198*
1. 10.2 | 371 |33[14,400/ 68| 1| 43.3| 87| 4+ | 85 60 | 163
5 | 7.s | s6 | m | 11.9 | 31 |35/6,700 66| 0| 83| 39| 5+ |132 70 18
.S 10.3 | 308 |32(6,500074 | 3| 11.4| 34| + | 52 0 | 8.2
6 'H 0.l a4 | F 7.3 | 262 |23(10,30075| 2| 16 101 | 4+ | 36 12 P
0. 6.0 | 219 |19 7,400{61| 3| 11.2| 146 | 1+ | 33 11 5.2
e 11.8 | 401 |39 [10,500{ 47 | 1| 12 68| 2+ | 28 10 | 114¢
7TIT.K. | 48 M| '8.700| 53 | 0 80| 3+ | 35 15 | 136
, 14.8 | 489 |42 17,100/ 73| 0| 18.1| 150 | 6+ | 27 28 |79
8 | T.T.| 56 M | 133 | 454 | 424,000 65| 3| 13| - | 16 18 | .68
s 7.4 | 241 '{23(1,200058| 0 0.5 5+ | 51 71 | AT
8 |S-.F. ,62 F‘ 5.6 | 152 |17 1,200
‘ 8.6 | 380 |28|5,100062| 8| 20.7| 3¢| + | 19 12 77 us
10 |M.M. |45 L F gty | o381 |27 (5.300 55 | 5 u|l = |19 12 5.1

* ALP (1.U.)
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Fig.10 Case T.T. 56y, M., Purulent meningitis

Date Oct.30 Nov.l 5 10 " 16 20
A0 TZX IX1Y X —
39{ CETL.0 . ,

38
w7 A s A A

WBC 17,100 11,500 ¢

9,000 16,000

ESROW 113 v .
CRP 6+ %
'Liquor
Press. 150 . Sy 120
Prat. 615 222
Glue. " 2 44
Cells 31,500 . ) :i43
Pathogen ' E.coli T
:GOT 27
GPT 28
ALP 7.9

3. ¥ *

L <BZRE i 43 H cephalosporin RIKAITH S
CIX 1, 77 » BAHREIZ 5T 5 HEDO IERITHAR
< Ubhb 8B R < 2ib 4 DIRAAL, - B-lactamase [T
EREDBHPHINLEEDhTNBY, :

bhbhDBRKIMERC N T A RE DT AR T

Renal function Urinalysis
T. Bil. BUN Creat.

(meg/d) | (mg/dl) | (mg/dyy | Prot- | Sug.
1.5 26 1.0 + -
0.5 21 1.0 - -
0.5 13 0.8 - -
1.2 19 1.0 - -
0.6 19 1.0 + -
0.8 15 0.8
1.6 16 0.8 + -
0.4 8 0.3 - -
0.6 22 1.1 + -
0.4 17 1.0 - -
0.6 15 1.5 + -
0.3 22 1.6 + -
0.5 12 0.9 - -
0.4 10 1.0 - -
1.2 20 1.0 # it
0.4 8 0.9 - —
0.8 12 0.6 + it
0.3 18 0.8 - -
0.2 20 1.0 - -

59 50
+ -
e is5
140 98
33 37
270 170
3 . .16
46 o 18
8.4 ‘ © 6.9

13, 73 LIBMBRBD S. aureus, S. faecalis fr £iTiE
CEZ kD 2 BREELLLNTHo72, 275 bR
WASEE, 7e)Cdh  E.coli, ' Klebsiella, Serratia,
Proteus 75 L2 Fi26 LWHBDABH ORI, &I
ERMEEA109/m] DL FITARAA 0.20 sg/ml BIF
THY, CEZ k0b3BMLET ChTre, £EH
REROFBOLI THIZIT Ak O KN BLNh T
D, ¥¥LLEMN 0.0256~0.054g/ml THoE I T
AV, Enterobacter, Citrobacter 75 X CEZ DB M IZ
EAERBDHLRINHDIT, 0.20 #g/ml 556,25 xg/ml
D MIC Db 60%LH D, E. coli, Klebsiella |3
EDLDTRANIZLTH, BELEMLBDNhS. %
7z, P. aeruginosa \[ZHHEHN BHHLN D L STk
o> TBN, ERERBLDERELLNL I ThHb.

bhvbhDRE LBIh- . EENH T, FREES
fEIZ £\ H.influenzae (T334 HHE DD 0.20 4g/ml
LUTFeEF<hTnB2E, P. cepacia, Bacteroides 75
EITdH 1.56~12.5 ug/ml BENHEHNBHLNDHZ
V3, BECHETS.

LiL, BREEIZLD MIC DEFNELWZE,
e KiT108/ml DL & (1) BRHE S THESRE
el RIEMAILSRI.

CZX %A DEMThPBREZREL A, HEK
RPN 1g O one-shot FIET 153% 43 39.0 4g/ml,
RO 1.69 BRI T - 7003, BEAD 74.314.1 p8/
ml, 1.29 BV XERBE, MAARENEVS, L
HYMABIEL TCHBRETH 720 THIT, KEIFRA
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PR AR 2R Ti2 403 29.0 #g/ml & HMT,
1524 90 ug/ml LK, H#MEL, 3.94mME R
5T ee 28 2RMARL 7 FRRIC ABOED EMT
13, AWM T, 62.5pug/ml LREAD 79.317.148/
ml, PRH 117 D LB L, E- 2 lHAPRME
fHC, WA 2.64 MM & WONTERL T H, M7
BORBMS Kb LN ¥, HBRABT
ITOWTRNT 5 ek @728, 1g MR 1KMT
4.7~6.0 pug/ml BITL T, B LWMENHLLHE
xbhtz, ZHhIZMARRENK0%THAZE LHFAL
72

CZX mHeMtRmIZE L U TRF T, BAID 2 RERUT
60%, 6RHH%E TILBHE Th-1eLEFEHNTAHD.,
BARENHNITURIEMOGRIEST 52, ¥/, BHAB
7, WERBITbLBEBEFNL 5 THAY.

CZX #EFITISAL 72 & & DERERARIT, a2 7,
BH56, POEH1IH, MYpeHle, ETETORK
Tdhotze & L IZ, H.influenzae, K. pneumonsiae
ERT & 6%&&0&3&1% E. aerogenes \T & 5 REEB
RIEIT b YR D T LI E R T o oo S. sanguis
kJ: % SBE m2flizpERA LA, 1 ﬁJ&a‘ﬁ%'Eﬁ)o 7z

ﬂniﬁ%ﬁl&ﬂmﬁﬁmmf&f M A %ﬂﬁmén
’Cb‘Zp t%z."ahtﬁi%’(‘ %ﬁéhfb\ékbi)\ﬂ b
b, "P’%’ﬁﬁlk& £¥, AMPC ZX0iEEL7.

vk te, S epldermidis DM NI RE M Tty

T, CEZ "y LABYTH7cZ L, 75 nipttl
TNTARMADEFTERBRL TWA DL EL LN,
REHHART, ZHDAGELELDL EDMBALE
bihbo 1371 S. aureus 0 MIC 1230 b8 5 A

"R, ARSI S5 L A0S,

BER L LTRESL TRMNLATOBHLNLM, 1
A (BBH) Tiz1B68 LARITMABL:Z L HRR
LTwahbahisv. WL Th, PPHBIREE
NRTEHLSTHAN, LERHD 1,127 fITiiRs
Mod, 0.8%, MILBERMNE6H, 0.5%TH
WU, %7, BRERKT GOT, GPT DLAHM 1M,
GOT mEE LA 1 PnBhsHNlz. LhL GOT ng
BRI CZX 54 TH#208BNHKTHY, CIX
ENERBRIIALLNTledro 2o TDMTRRRMANB
Hohiz2 M (ER6, 9) THREREEBILLTHS
2 RKRORIER L IRELLN . ZhHDRWERI
DN TRELIEA*BBRTRFATRAMETHH5,

X [
1) 826 B R{LZIEFERMAKLBBAPEY v £9 9
» FK749 (Ceftizoxime), 1979 (M)
2) #WHB%E, KR 6, BERA, RIKE AR K:
MERFTBFiIcEr 5 Ceftizoxime (FK 749) o
F7% 09532, Chemotherapy 28 (S-5): 420~424,: 1980
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LABORATORY AND: CLINICAL STUDIES ON CEFTIZOXIME

YOSHIRO SAWAE, KAORU,OKAD'A and TOSHIYUKI YANASE
First Department of Internal Medicine, Faculty of Medicine, Kyushu University

MASAHIDE TAKII
Second Department of Internal Medicine, Fukuoka University School of Medicine

KoicHl TAKEMORI, HIDEKO YOKOTA, TOSHIHARU TSUTSUI,
SuMIKO KOMORI and SHIZUE Fuji
Central Laboratory of Kyushu University Hospital

Laboratory and clinical studies were performed on ceftizoxime,a new semisynthetic cephalosporin antibiotic,
and the results were as follows.

1. Antimicrobial activity

MICs of ceftizoxime against various clinical isolates were determined. With an inoculum size of 108cells/ml,
percentages of strains susceptible to 12. 5 ug/mlor less were 94.9% for S. gureus, 12.5% for S. faecalis, 98.6%
for E. cols,97. 4% for K. pneumoniae, 100% for K. oxytoca,8.9% for Enterobacter sp.,71.4% for S. marcescens,
76.1% for Proteus sp., 50% for Citrobacter sp., and 0% for P. aeruginosa. With 108 cells/ml MICs of
ceftizoxime were much more potent than those with 108cells/ml and most strains of E. coli, K. pneumoniae
and K. oxytoca were inhibited by 0.20xg/ml or less.

2. Serum and liquor concentration

Serum concentrations of ceftizoxime were measured in patients being treated with ceftizoxime. In two
patients' given 1g of ceftizoxime intravenously serum concentrations were 1.9, 29. Oﬂg/inl before iv injecfioﬁ:
39.0, 90.0 #g/ml at 15 min.;and 6.0, 36.5xg/mlat 4 hr. after injection respectively. In a patient given 2g of
ceftizoxime by drip infusion, serum concentrations were 2.0xg/ml before infusion; 62. 54g/ml at the end of
infusion; and 8.8 zg/ml 6 hr. after infusion.

“Liquor concentrations of ceftizoxime 1 hr. after i.v.injection of 1g were 6.0 and 4. 74g/ml in the same patient,
and liquor/serum ratio was 0. 22.

3. Clinical efficacy

Three patients with pneumonia, 2 with SBE, 1 with lung abscess, 1 with sepsis, 1 with purulent 'm’eni‘ng'itis,
1 with periostitis, and 1 with relapsing UTI were treated with ceftizoxime in daily doses of 2-6g for 3-31
days. Clinical response was excellent in 2, good in 5, fair in 1 and poor in 2 patients. Bacterial effect was
very good, especially against gram-negative bacilli. Colonization of P. aeruginosa was seen in one patient.

Exanthema and diarrhea were noticed in one patient each and GOT and GPT increased in one patient.



