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Cefuroxime axetil (CXM-AX) (1 Cefuroxime (CXM) D=2 F LEEE TH b, BBESBED
6 B8fd 137 fRiz oW T CXM o MIC #JIE Ltc, £DHHE, S. aureus 0.39~>100 pg/ml,

E.coli 3.13~12.5 pg/ml, K. pneumoniae 1.56~25 pg/ml,

P. mirabilis 1.56~100 pg/ml, M.

morganii 12.5~50 pg/ml, Serratia 6.25~ >100 pg/ml TH -1,

6 ZB DR AT FIZAHF 250mg 2k & X O RIS L, MFEES X O Rbshts
cross over FEThitc, THNHEM A5 4 — 2 — LR LRB TH D &, ThER Thex (2 1.4
& 2.8 5], Crmax (£ 2.9 & 3.2pg/ml, T1/2 (3 1.1 & 1.6 B, AUC (X 9.0 & 15.0 pg-
hr/ml, 6 B & TORDPRERIL 23.4 & 43.6% TH -7 T ORKRL D HBABELAKREET
BECRIVHEL L, ARORE I RBEENHIZIN B,

PR S REHAE 20 0, JREAREYME 9 (I3t 29 BIDBEH AR OEKDR Y 2t, E%) 10 i, H
14 ff, LB %y 3 7, By 2 Gl THEHE 83% TH-7-. BIfERE LTTHA L FEDHLR

o

Cefuroxime axetil (CXM-AX) 3R 735 7 v#T
FRINEBEOR L7 = o R HAEWETHY, BOARSE
CEhirEAERIE e Cefuroxime (CXM) o
1-acetoxyethyl ester #F¥fkTH 5 (Fig 1), LAIT*
MEFRCRBEACTREER IR, BAKST LB
ERADO = A7 7 €DK EEZF CXM & LTk
IRENPEER % 739, CXM 0 i@s X 05K
FHRICBERIRTWBN, FOHE ik B-lactamase
WHETHDIENLRKDOEN 7 = 2H X H B~
X7 b7 ANEL, 75 BB U, E coli,
Klebsiella s ¥ D7 5 v 24 Y vt 4= Citrobac-
ter, Proteus ¥ X % Enterobacter 1= 4 &% 14 ¥k pi 37
LR TWBEY, 2o CXM 07a 35, 7Th5
CXM-AX oW THBL X UFRIB A YT -0 T
LT 5,

I. A *
1. BN
EAFERERCI T HERESE X b B S hic
Staphylococcus aureus 27 £, Escherichia coli 27 i,
Klebsiella pneumoniae 27 %, Proteus mirabilis 15 ¥,
Morganella morganii 14 ¥k, Serratia spp. 27 ¥D6
B 137 R oW T, AARLFEREE SR RTiE,

Fig.1 Chemical structure of CXM-AX
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BEER 10°cfu/ml T MIC R L1, /ads, HBisg
#HELT Cephalexin (CEX), Cefaclor (CCL), Ce-
froxadine (CXD) ¥ X Ut Cefatrizine (CFT) 7¢ & DR
27 2 LEITOWTHRBEDOHE T » 7o BHEMEX S
yass5 v a— MIT-P #Fu1,

2. {kPThRE

6 ZDIERAD T (Fid 21~34 5% - Fi5 24 7%,
4 E 165~178 cm - F#g 172 cm, {58 50~84 kg - 5F1
70kg) 1w, CXM-AX 250 mg #Zefikis LU AHE CK
SRR ER L LA T 520~620 Kcal 4, D) 30 5z
anfh L, mMPBEs XORPHE e, MBI
1 BRI A 5\ T cross over HETT» 1o, $RIMiT
3, 0.5,1,2,3,4,5,6 BpfiCfTV, £RERIZO~2, 2~
4, 4~ 6B TT- 1o

BRI EE BISE 13 Bacillus subtilis ATCC 6633 1R 5E &
LT AHEBERY » TERLRT 4 AZETIT > WE
iz 10% 7= v+ + Y v axfnx 7o Neutrient
agar (pH 6.5) - Difco & A\ o, EERERFRIY, BHRED
J-rfiEE, 0.1 M ) v (PH6.0) TIFR
L, FhihfiEs XORZRE Lice RITZ DiEHR
T 10 fEL B HFR LU AW,

IhLDOPTEREL D,
del AV CTEBNFH < F

3. ERPRBUAR

WA 59 4E 10 A X DEEFI 60 4 ¥ TizZL Lic
RYPFEEE 29 Flicov T, CXM-AX DEEERE OB
HefTotco ERIKELMAL G, BMIE L %8
o, BSESL K40, BHkss O, MEEEZ 2 O, REA
RYEQ ) (BMBEERBXR1 6, SHBENKT 0, 184
BRE LD Th-7Too T 11 Fil, & 18 FITH
otoe ML 19 2~80 3 (Fy 49.9 %) T, ARL7
B, Sbk 22 Gl LA SkBEN S, BEREEITEE 11§,
RERE 18 §IT, 15 GINEREKEXA T 5 BETH-
20

CXM-AX (31 §&rh 250 mg JIfii &7 DEF & AL,
5B X1 H 250mgx3 @g A% D 750 mg 5 27
Bl, 18 500mgx3 EFERBHD 1500mg #5 2 FITH
o1 BEMIEL 3~10 ARIT, 7 B EL 14 (L
bodb&hoi,

BHRHEL, MEFOE EBRDE THhl, MBS
WRRL, RPREL VR LEEOBEEYART, BH
% (Cured), EH4 (Decreased), B T % (Persist-
ed), BZAR (Replaced) /i) THIE Lico 5%,
BEREAITHOMCEEEY R = b O 2 8o ¥ &
(Partially cured) & L-CHIFE Lico MFREEREE T, %
SRS E R SR, REBEREANEL, RE

one compartment open mo-

2= —%EH LI,

THEDOBETEMBE & Lic, BKRRIEL, ERKE
Berlbic, #MEAFRZEDL %k LT,
lent), Hxh (Good),
4 BB CHITE Lo

FEE AP ORNER iz o2, BEREBXEEMCE
2L, BRICID b AMEER Y RE L S0 &
Jiz Lt o, EEGRi#Ck 1 »lkkE (RBC,
Hb, Ht, WBC, @ifiEknid, /40, itk
(s-GOT, s-GPT, Al-p v ) nr ¥ v), e f
(BUN, s-Cr), iR, MEEMRELEOBEXTL,
EHENZ X 2EEOFRELYTNI,

1. # ES

BIa%i
E%h (Excel
25 %) (Fair), #&7%h (Poor) o

1. JiEhH

R BT 5 & EH o MIC Opi#i% Fig. 2
a)~f) ZiR L7co CXM 0 S. aqureus 27 £k 1= %+ %
MIC 12 18 ##5 0.39~1.56 ug/ml, 9 ¥kAt 25 pg/ml
LD 2 et 27 L, >100 pg/ml OfttEkk» 2 B2 S
Nt B E L7 CEX X b 1BEEER, CCL XU
CXD tiziZA%TH-1ch, CFT X hoed 1,
E.coli 27 $#kT1%3.13~12.5 pug/mliZ/pfil, ¥ — 7%
6.25 ug/ml THH, CEX XI12FREETH B, CCL,
CXD B3 LU CFT X h1~2%FL -1, K. prneumon-
ige 27 ¥RTI2 1.56~25pug/ml =4 # L, €— 7.t
6.25 ug/ml THbh, CEX 3 XU CXD X h 2@,
CCL, CFT X b L 3BRES »7c2s, fioEA I
L, 50 pg/ml LL EOmHERkIT A > Foo P. mirabilis 15
BT 2 ¥k A 100 pg/ml T B fo i i 1,56 pg/mi~
12.5 pg/ml 24 L, CEX % XO°CXD X b 2 &1
fEntops, CCL, CFT X h=oh-lco M morganii
14 T2 12,5 pg/ml~50 pg/ml =/ F L, Lo 4 K¢
12 100 pg/ml LA EDERAVERLL EE b Toh, RFITD
EEMEREIIAR DI eh » fo, Serratia spp. 27 Bk T .2
3 kAL 6.25 ug/ml TH - Fofilii 4T 50 pg/ml L ETH

D, D 4FITIZZ LA E DA 100 pg/ml LU ETH -
16
2. fthkNEhRE

CXM-AX 250mg #*ZE[EFk LU ARBICE NS %
DI ORA A Tablel (Z/R L7, ZERERE 5o M
BRI EH 1 ~ 2B — 72 A bR, Tofii
2.2~3.9pug/ml THH, LEFHNT 25, 64D FHE
T2 30 4 1.1 pg/ml, 1 M5RG 2.5 wg/ml, 285 2.7
pg/ml, 3EFME 1.6 pg/ml, 4 B§RE] 0.9 pg/ml, 5 E5R]
0.56 pg/ml, 6BRT 0.31 pg/ml Th -1,

BB G TSR 2 ~4BRIicY -4 bh, ©
DfEI% 3.6~5.1pg/ml THH, LIEREHIHT 22 Rk
CHANRILEEL, €= 7 BEXEN -1, 6 BADFLY
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Fig. 2 Sensitivity distribution of clinical isolates organisms (108 cells/ml)
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Table 1 Serum levels of CXM after oral administration of 250 mg of CXM-AX in 6 healthy volunteers

a) In fasting state

Height | Weight Serum concentration (uzg/ml)
Case Age
(em) (ke) 0.5 1 2 3 4 5 6
A 21 170 58 1.3 2.7 3.9 2.2 1.0 0.57 0.31
B 22 165 50 2.0 2.4 2.5 1.7 1.1 0.59 0.32
C 22 169 72 0.9 2.9 3.1 1.5 0.9 0.65 0.30
D 22 171 84 1.5 2.7 2.4 1.4 0.9 0.53 0.31
E 34 177 78 0.4 2.4 2.2 1.2 0.8 0.51 0.30
F 23 178 80 0.7 2.0 2.2 1.3 0.9 0.53 0.30
Mean 24 172 70 1.1 2.5 2.7 1.6 0.9 0.56 0.31
+S.D. 4.9 5.0 13.5 0.58 0.32 0.67 0.36 0.10 0.05 0.01
b) After meal
Height | Weight Serum concentration (zg/ml)
Case Age
(cm) (kg) 0.5 1 2 3 4 5 6
A 21 170 58 0.3 0.4 1.2 3.8 3.2 1.9 1.0
B 22 165 50 0.7 2.0 4.0 4.5 3.7 2.1 1.4
C 22 169 72 0.3 0.4 0.7 1.8 3.6 2.7 1.8
D 22 171 84 0.3 1.7 4.0 3.2 1.8 1.1 0.7
E 34 177 78 0.5 0.9 1.8 3.1 2.7 1.3 1.1
F 23 178 80 0.3 1.1 2.5 5.1 2.9 1.7 0.7
Mean 24 172 70 0.4 1.1 2.4 3.6 3.0 1.8 1.1
+S.D. 4.9 5.0 13.5 0.17 0.66 1.40 1.16 0.70 0.58 0.43

Fig.3 Mean serum concentration of CXM after DEFELEDS, TOBRIZEEEBEHER THA L,
F)ral administration of 250 mg of CXM-AX CRLOREN DB IR ERHEN S A — & —
in 6 healthy volunteers % Table 2 |27k Lic, &35 4 — % — 0 6 ZOFH 4
L RE THE L TR D L, Thax (3 FREH 1.36
F¥fE, 2.77 F5fE, Cmax (X 2.86 pg/ml, 3.16 pg/ml,
i T1/2 (x 1.11 B%M¥, 1.61 B§MEI, AUC (% 8.97 pg-hr/
7T == After meal (n=6) ml, 15.00 pg-hr/ml THH, BIFIZLY Thax LY
o T1/2 DEERHVIZ AUC s A& (p<0.01)
So A bt
In fasting state }T<DPHF(ﬁf0)}ﬁ§§%{ Table 3 (27 L'f:o '):E }ﬁ B?f % 5—'@
(n=6) (3, TREPBEEIZ 0 ~ 2 B T 207 pg/ml & LA
AL, 2~ 4BERIT 175 pg/ml, 4 ~ 6 I ) T 67 pg/
ml TH-72, 6BHE ToPktEIL 13.0~28.6%, F
¥ 23.4% THo1
IS S R B SR T RIS T, 0~ 2B TFY 98 ug/ml TH Y,
Time 2~ 4[Ff[E] T 413 pg/ml, 4~ 6 B[] T 227 pg/mi &
fB1x 30 4 0.4 pg/ml, 1B5EN 1.1 pg/ml, 2 B5RT 2.4 TR L EBREAYR LI, 6 WE ¥ TOR & 4 it iz
pglml, 3BERY 3.6 pg/ml, 4 BFME] 3.0 ug/ml, 5 BERS] 35.3~53.4%, F 43.6% Thoto ChHDOMEHEE
L8ug/ml, 68 1.1 ug/ml THoto ZhHOFEE  FOFERPRE PR Y Fig.4 WRLr,
L HMPREDFHED i Fig.3 Rl & RepBELRSTITRAPHHER L L ICARBR S TE G
FRUC L BB iR E D © — 7 BRI GER, £ R LT
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Table 2 Pharmacokinetic parameters of CXM-AX in 6 healthy volunteers

Meal C Ka Kel vd T1/2 Tmax Cmax AUC
e ) (/hr) (L) (hr) (hr) (ug/ml) | (ug-hr/ml)
A 0.888 0.848 26.77 0.82 1.49 3.52 10.983
. B 0.830 0.686 37.50 1.01 1.32 2.66 9.469
f“ y C 1.541 0.660 10.34 1.05 1.36 3.28 9.507
?S;”g D 1.749 0.552 52.39 1.2 1.23 2.80 8.772
state E 2.338 0.531 62.79 1.31 1.27 2.58 7.570
F 1.385 0.571 58.52 1.21 1.46 2.29 7.544
Mean 1.455 0.641 46.45 1.11 1.36 2.86 8.974
+S.D. 0.564 0.118 13.75 0.18 0.10 0.46 1.313
A 0.350 0.427 32.24 1.63 3.17 2.57 13.259
B 0.736 0.370 30.05 1.87 2.31 4.15 20.291
After | C 0.514 0.416 35.66 1.67 3.99 2.86 15.344
. Meal | D 0.753 0.638 28.27 1.09 1.94 3.53 13.261
E 0.511 0.370 44.28 1.87 2.72 2.4 13.240
F 0.582 0.463 29.96 1.50 2.46 3.43 14.603
Mean 0.574 0.447 33.41 1.61 2.77 3.16 15.000
+SD. 0.152 0.100 5.90 0.29 0.73 0.66 2.7%
Statistical
analysis P % N.S. PR3 O N.S.
(paird t)

¥ p<0.05 3% p<0.01

INSDBR L VAR REBEEEOH RIS E,N B
WD EEZ BRI,

3. EEIRAR

B~ DEEF DI ES Table 4 1257 L, ZWi3BEik %)
Bat lotcb Dk Table5 TR Lico KEZMLAD 1
BILIER), GMRETZ RO TUIER 1 H, BLS F
LLHER O, B0, BHKEZRD 400
%h, SYERMkSD 5 GIIES 3 F, B2 6, ZiErEIE
K20t ebiwchl%, BNBEBRO I AR, St
BERESE 7 FlZEZh 5 B, Bz 2 G, 1BHEENLD 1
GIER TH - 1o £PITIXERD 10 F, Hxh 14 7,
PRBH 3G, ERH2HT, BFHEK 8% Thot, 5
KBRELY 2 > > bIELM S GEFI1) 13 39.6 [if
DEB, IEHE, WA HIARK 500mg ¥ 1 H 3
B s Licr gt i e R L, BaErra
DUEERIh>TOITH D, D1 FITEMEREL %
GEF) 49 THH, 39.5 FEOF, HHk, BENHH,
L H K. oxytoca & S.aureus »' 45y it X h, AH|
250mg % 1 A 3@EHE Uiz, M@#h, BbEmEoxk
EwATEYLHEI NI, BIRDEIL2HHD 2
BB GECY 27,28) THD, FEFC Ly E
coli A HESNICEEGITH B &%) 250mg # 1 A 36
®#EL, BT ROBERX LN, ThFh Candida

Fig.4 Mean urinary recovery rate and concen-
tration of CXM after oral administration
of 250 mg of CXM-AX in 6 healthy
volunteers
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Table 5 Clinical efficacy of CXM-AX treatment in various infection

linical evaluati No. of
C.lmca 'e\a dation o0 Excellent Good Fair Poor
Diagnosis cases
Bronchopneumonia 1 1
Acute bronchitis 8 5 1 1
Chronic bronchitis 4 4
Acute tonsilitis 5 3 2
Acute pharyngitis 2 2
Pyelonephritis 1 1
Cystitis 8 6 2

10 14 3 2
Total 29
83 %

Table 6 Bacteriological response of CXM-AX treatment

Group of Isolated No. of Bacteriological effect
infection organism strains Cured Decreased Persisted Replaced Unknown
S. aureus 5 3 1 1
S. prneumoniae 4 4
S. pyogenes 1 1
RTI K. pnewumoniae 1 1
K. oxytoca 1 1
Total 12 9 0 1 0 2
E coli 9 7 { Candida
vt | E. faccalis
Total 9 7 0 0 2 0

K. pneumoniae 15 & H\BEH X H S. aureus D 1 jHSAE
Thoteh, fITEkEETH -0 S. aureus & K.
oxytoca ZREEREPOITH Y, BELHBERERE”RD
TEDHEFENDRERE TH - fco REBBPSED 9 Fli24
T Ecoli 2 Eh, 7 @M% L, 20IA Candida
& E. faecalis 7R Lo

BIfEA L LT, 6 10 TTFHIZE Do AFI(EH
BsBBEEOTHAMAL, ILFH (Elk~r~Y v)
LEZZ 5 & bk LichiwH & oBE  Bbitrs,
AR OB iR Ui BRI R AU & Table 7 (275
Lt TRIDHE % 2 ER 10 T s-GOT 0K L7
BERORIA, KR EFEVBEDONS VAT {5+
“EDOLERRHD, KFZIBLDELEEL LRI -
1

III. * %=

CXM-AX 1 CXM =25 A BOFHLTH Y, F

RAFRIE LA CREERY LS, BER T

=AF AL, CXM & LTRIRENBF LLWEDO£ 7
= 2 RFEOPERTH Do

Z 0 CXM-AX 22>\ THET, hNBHRE, ERRRR
7o & OBETRIT - 12,

CXM-AX @gptossh CXM 07w V35, 7T
HHDOT CXM o il xRS EED S. aureus, E.
coli, K.pneumoniae, P.mirabilis, M. morganii, Ser-
ratia Txhiz, #EREE T, CEX X hR2LERLERA
T#H 120y, CCL, CXD, CFT tHA~NH@E XY ETF
DEH D DHINTTERF L2 Ho CXM (BRI ESH
ELTHREINTH ), TOHEANEIHREDLOTHS
Py, R DEER D HEE TL MEROBRI GO i ER
WAL D L0 X 5 BT IR Lo, fEthE
BABET Velunteer (ZR&HTH LU 520~620 Kcal B4
#% 30 /CHA[Y - LT, cross over HRTHME Lic,T&
FHEIUC X O M RE2 LS, TLT Thax XU T
1/2 OERE L AUC oy EE (p<0.01) iz bHh
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Table 7-3 Laboratory findings of 29 cases before and after CXM AX treatment
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Defore

1o Fio, 6 MEE ¥ TIREUR X ICRPERERIZ R T
LZERRRE 23.4%, B 43.6% T, AREEOH Ry
WML, WitLiams b OHE LIHIEABRTH - 129,
b DENBEORN I LRFDOBE~DEE I, 2
BRI VLIARTI VBREDEI AR TELL0LEY
Na,

29 GIOREHIEREICAH 1 B 250 mg~500mg g4
%18 3@% 3~10 ARER L, T OBEKHE 241,
B LD 24 BT 8% DEHMRERL, % H»
10 il ) +HFHETE DL D TH 1o MEFHHNE
Tk S. aureus 1 GITEAE, E.coli 2% C. albicans
% 7213 E. faecalis \CEZRuRDICL DA 26510
», fho> S.aureus, S.pneumoniae, S.pyogenes, K.
prneumoniae, E.coli \ZEEEEE iz,

BIfFAM&E LT, THN1IFAALRICABREDL DTS
D, BREWCRBELILABOL DO TRh »1,

CXM-AX iz >\ THEN, R BERRE>
WCTTRES LT, ARFIOERN, REMr R Sh, B
RiERLB>ERAEDH D0 LIRS,

X 53

1 %5 33 MERCEREFLBALRLZRRSE, FX
v v Ry Y a1, Cefuroxime axetil (SN407),
KBR, 1985

2) 26 MAXRLCERE¥SBE, FE AUy
s, Cefuroxime, i, 1978

3) )llf— : Cefuroxime, Jpn. ]J. Antibiotic. 35:
283~295, 1982

4) WILLIAMS, P. E. O. & S. M. HARDING : The abso-
lute bioavailability of oral cefuroxime axetil
in male and female volunteers after fasting
and after food. J. Antimicrob. Chemother.
13 :191~196, 1984
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STUDIES ON CEFUROXIME AXETIL (CXM-AX)

AKkIrRA Sarto

College of Medical Technology, Hokkaido University

Yasuvmicur Kato, Osamu Yazima, Kivorumr Isuikawa, Einosuke Obpacaxi,

Masaunipe Suinouara and Ikuvo Fukunara
The Second Department of Internal Medicine, School of Medicine, Hokkaido, University

Masumr Tomizawa

Department of Internal Medicine, Sapporo Hokushin Hospital

IcHiro Nakavyama

Department of Internal Medicine, Sapporo Tetsudo Hospital

Kivosur Sato

Clinical Laboratories, Hokkaido University Hospital

Cefuroxime axcetil (CXM-AX), an orally absorbed pro-drug of cefuroxime (CXM), was studied.
The MICs of CXM were determined for 137 clinical isolates of 6 species, using plate dilution method
with inoculum size of 108 cfu/ml. The MICs of CXM ranged 0.39—>100 pg/ml for S.aureus, 3.13—
12.5 pg/ml for E. coli, 1.56—25 pg/ml for K. pneumoniae, 1.56—100 pg/ml for P.mirabilis, 12.5—50 pg/
ml for M. morganii, 6.25—>100 pg/ml for Serratia spp.

CXM-AX was administered orally in a dose of 250 mg to 6 healthy male volunteers in the fasting
state and after meal using crossover manner. There were differences between the pharmacokinetics
of CXM-AX in the fasting state and that after meal.

When CXM-AX was dosed in the fasting state and after meal, T was 1.4 and 2.8 hours, Cpnax
was 2.9 and 3.2 pgg/ml, T1/2 was 1.1 and 1.6 hours and AUC was 9.0 and 15 pzg-hr/ml, respectively.
The 0—6 hour urinary excretion rate of CXM-AX was 23.4% after doses in the fasting state and
43.6% after meal.

The absorption of CXM-AX was significantly better when the drug was given after meal than when
it was given in the fasting.

It is recommended that patients should take doses of CXM-AX shortly after meal.

Twenty nine patients, including 20 with respiratory tract infections and 9 with urinary tract infections
were treated with CXM-AX for 3—10 days, mainly in the dose of 250 mg t.i.d..

Clinical effect was excellent in 10 cases, good in 14 cases, fair in 3 cases and poor in 2 cases. The
efficacy rate was 83%.

The only side effect noted was diarrhea which occured in one case.



