yoL. 33:5—1

CHEMOTHERAPY 685

Azthreonam (SQ 26, 776) o BN R4 RE ki 12 1t B R IR E OB R
KE—HW-BHHF Z-WIL EF-FxiER—-
AL B K AR B8R 2 3 5
(EfF - RABBEED

KEHEBE - R ®
7 T8 R A IS R 25 7

fE K U A

N

HHEER B-lactam PLAK] Azthreonam ([COWTEWEY) - BBIRMBRH 2T R WHUTOKERXE
1o

FEHCOW TR HED E. coli,
Enterobacter sp., Citrobacter sp., S. marcescens, P.aeruginosa @ MIC %, MIC 2000 system
ETHELE A, WThOBEBC L AFILRFRAMENE R Lico ¥, P aeruginosa o
Wit CPZ L BIEREDOHENIERL, BT S marcescens oW Tik LMOX X b H{EL
MIC #%L, BbBREFAHENEZZ Lic,

EERRROBE T, AF|D 5 BB E T, BABKRDEN 59% Tholkdd, ThixsF—F1
FBEGCE W TEDRME» e ENRBE LI DEE 2 bR, ¥-AFD 10 BHEET
DNTHLHBRH L Thick A, BRMTILS AHREORBI VPR ENLD EWIERET, &
DERE LT, AFOEFRSCRIWCTRETROEE,NE L holcicd L #RIZhi,

EIEREER S DXL, KB - BERYF L 16lL transaminase EHD 1HOHLTH

K. pneumoniae, P.wmirabilis, Indole (+) Proteus sp.,

1o

Azthreonam % Fig. 1 @R U o fbEHER 2 b0
LWBEBER B-lactam H&EHITH b, FE)IX Gram &
BB Th 5 Pseudomonas aeruginosa, Servatia mar-
cescens, Klebsiella pneumoniae, Haemophilus in-
fluenzaets Y w LTRVWHEBE X RTEERTWAY,

SERK ~ IRFIC N T 5 EBY - BROBRE 2T
RO TUTRBET 5,

I. FESLIUHR

(1) HEN

RERPEYHETHHBE X b o8 L, HLRERKF
WREBFHRIEHRIC X + % Azthreonam O HE I ERUE
Lico BB L o BitE 35 X VBRI, Escherichia
coli (E. coli) 30 #k, Klebsiella pneumoniae (K.
bneumoniae) 22 ¥k, Proteus mivabilis (P. mivabilis)
28 %, Indole (+) Proteus species 27 kk, Entero-
bacter species 15 #, Serratia marcescens (S.mar-
cescens) 30 £k, Pseudomonas aeruginosa (P.aeru-
8inosa) 30 HTH %,

RANEEEILEE (LT MIC) 13 MIC 2000 system
RIDEEEE 10°CFU/ml & THIE LYo 1ok AR
X BE L LT Cefazolin (CEZ), Cefmetazole (CMZ),
Cefoperazone (CPZ), Latamoxef (LMOX), Amikacin

(AMK) wxt3 % MIC % Azthreonam O Z i & Hifif
ﬁ%ﬁ‘ Lf&o

(2) ERRBUEK

HRLRBAN 57 42 A LIRF 58 428 A ¥ THLRE
BEAFWIR BRI R L O EHRBEILREFRANAB S D
B M R B R YE R E 22 BT, I BETF 18 4,
IF 44, EET 30 X~81 K THbo

REREREDO AT, BEEHEERDEX 15 6, 1B
BMIETRT %6 6, BiziRkx1Acary, UTI o
R BT B, Groupl (H7—7 VHBEESD
238 @, Group 2 (FisZIRMHREAYEE) 3 fl, Group 3

Fig.1 Chemical structure of Azthreonam
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oD LBREEGE) 2% 4 #l, Group 4 (x D ff
DTRREERIE) 246l Group5 (B& - »7 -7
AVEBEG) 261, Group6 (Ba - IFHEIESD 161
<p5 (Tablel BR), ThbOEAF, FEHDORE
% Gram BHREORE Shic Case18, 19, 20 0
3@x, AFI Gram BHEREIKN L X HENRE
PAEDRIEVWED XD, ¥io, Case 21, 22 i3 KAIH
540 pyuria RB DT drop out JEFIE L, ERIKED
BHERBRO 17 Pe2& Tl o1,

A@oOREHEE, 1g % 1 8 2[E, one shot #EL
w@H 11 Fl, lg %18 2 BERAESEE LFIL 16,
1g % 1H2EHE LRGN 10 AITH B, RELE
5 AERE DL T B, 10 AFEERIT78 - fBIht 15
FITHBo

BRGEOHE LB~ o Case 18, 19, 20, 21,
2 O5AREE 17 AlE o & it -t 5 ARREAT
1t UTI B3P @ X v 437y, %7 10 ARE#E
EEAOHE L REBCE CTRRITR - o
. #& 8

(1) #HEN

E.coli wo\Tin 0.10 ug/ml 1z 12 Bk (40%) 2%
AL T (Fig. 2-A),

K. pneumoniae 13 <0.025 pg/ml & 15 ¥ (68%)
LELELAH LT (Fig 3-A),

Fig.2 (A,B) E.coli (30 strains)

(A) (10° cell/ml)

AlOO
R 90 &——a Azthreonam
= —— CPZ
8 80 ——<CEZ
3 70+ o—— CMZ
T 60 o-—-—o LMOX
K x=-—=« ANK
< 50F
2
2 40r R
:::, 30 /\
VS) 20

10F A

— V_-- > DTN AT
20402% 050.10 0.39 1.5 6.25 25 ; 100 400 >800

0.0 078 313 125 0 200 800
MIC( g 'ml)
100 _0:—’°"‘:&A"""o
90 -
r

I 1 1 1 1 1 L 1 U —
: R 0. 1.5 6.25 25 100 400 >800
GO 020 078 313 125 %0 200 800

MIC(ug,/ml)

Cumulative percent of strains inhibited(”)
=
=

Fig.3 (A,B) K. pneumoniae (22 strains)

100(A) (107 cell'ml)

901 s——a Azthreonam

soF —— CPZ
—-— CEZ

70+ o—--— CMZ

o—---0 LMOX

6oy x=--=x AMK

50
40
30

Sensitivity distribution(%3)

005 000 005 1% 6. 25 T0_ 40080
06 0m 05 30 125 w0 20 80
MIC(ug ml)

Cumulative percent of strains inhibited(?%,)

Z 1 1 i 1 i 1 1
. . 6.25 2 100
005 020 078 313 125 %0 20
MIC(ug/ml)

)
400 >800
0 300

Fig. 4 (A,B) P.mirabilis (28 strains)

100_(1\) (IOG ce]]/ml)

9ot o——a Azthreonam
—— CPZ

801 o—-—e CEZ

70k o—-—CMZ
o----0 LMOX
601 x=—==x AMK

501
40r
30F
201
10

0/

Sensitivity distribution(25)

P V2 s, A EER AN
005 010 0.9 1% 6% 25 100 4w w0
0.5 020 078 313 125 50 200 800
MIC(ug 'ml)

2)

Cumulative percent of strains inhibited (¢,

100 ¥

901
80F
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60F
50
401
30f
20
10 _
R I T L
005 0.0 078 25 5

1 1 V-
400 >80
200 &0
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Fig.5 (A,B) Indole (+) Proteus sp. (27 strains)

Sensitivity distribution(%)

Cumulative percent of strains inhibited(7/)

100FA) (10° cell/ml)
90F
80+ a——a Azthreonam
70+ —-— CEZ
60k o—--—CMZ

o==—--0LMOX

50F x===-x AMK
40f
30
20)
10

100p B
90
801
701
60
50
40
30
20
10 ,0',0/" X
) e sl i, ~nr N B PR N SN SN N B S I X
<005 010 039 156 6.2 % 100 400 >800
0.05 020 078 313 125 50 200 800
MIC(ug 'ml)

Fig. 6 (A,B) Enterobacter sp. (15 strains)

AlOO-(A) (10° cell ‘ml)
:“_j 90f a—=a Azthreonam
£ 80r —-—eCEZ
R H o—--— CMZ
T ok f\ o-==-0 LMOX
Z 00 (,'\ x====x AMK
z 0 ;A
£ 40t P /
:‘; 30r R | \ /,...,;{“ /
£ 20 (L} I\J
w0 10 / A
/ X R N P, . e ’i J/ b0
> 1 1
005 010 0.3 L% 6.5 85 100 W0 Swo
. 0.05 0.0 0.7 313 125 0 0
S MIC(ug’ml)
3 100 (B R
2 90t S g //’7
= X ’
£ 80f / Y /
g 700 / [
£ , / f
£ 60f ! J /
s 50f i I
E a0 gk /
g /
£ 30 o /Y i /
« 20 / ! }! y
= x gy
= 10 ! /io-—-o--’--'-'—.'.‘/:-_("
'E 50021'.[]11'0,/10;'I L 1rn IR T S B R |
050, 39 1% 6.5 25 100400 >80
S 0.05 0.20 0.8 3. 25 50 200 800

3 12.
MIC(ug 'ml)

Sensitivity distribution( ")

Cumulative percent of strains inl

Sensitivity distribution(?,)

Cumulative percent of strains inhibited(%,)

Fig.7 (A,B) Citrobacter sp. (9 strain)

IOOF(A) (10° cell/ml)

901 o——a Azthreonam

80F —— CPZ
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70' [ o—y CMZ

60F o~--- LMOX

50k x=---x AMK
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Fig. 8 (A,B) S.marcescens (30 strains)
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i
P, mirabilis & K. pneumoniae L RHKT <0.025
ugiml && 26 ¥ (93%) &€ — 7 %@l (Fig 4-A),
Indole (+) Proteus sp. &2\ Tid 0. 025 #g/ml
12 B (44%) 2573 L, Enterobacter sp. Tix0.20

Fig.9 (A,B) P.aeruginosa (30 strains)

100 (A)  (10° cell/ml)
L &——a Azthreonam
90 .
801 o—-—CEZ
70k o—--—oCMZ H
o----oLMOX !
60 x=—--xAMK

401

af Iy
|

Sensitivity distribution(27)

30— 1)(_— P_ I
20: v \-\\[ \
W, ek R A N\ N
<0.025 0.10 039 136 6.25 25 100 400 >800
0.05 0. 0.78 3 5 50 800

13 12.
MIC(ug/ml)

ST

% 100 o 7:
Z 90F /4
% 80 IJ/ .f,'
; 701 // I /
7 60f 1 :
= 50f | ;(

g 400 f

£ a0t /

¢ 2 /|

Z 10f . ;

el e $ pad N’?"?’Jll l L1
g <0.025 0.0 0.39 1.56 6.25 2 100 400 >800
O 0.05 020 078 3.13 12.5 50 200 800

MIC{ ug 'ml)

691
uglml, 6.25 pg/ml xR EFR 3#k (20%) & 250
v— 7 @b bt (Fig 5-A, Fig 6-A),

Citrobacter sp. T 0.10 ug/ml = 3 ¥ (33%) %
AL, S.marcescens Ti3 0.78 ug/ml i 11 # (11%)
FHL, X6 P aeruginosa (¥ 6.25 ug/ml iz 12 #
(4025 L4#in% s » fo (Fig.7-A, Fig 8-A, Fig
9-A),

ww, CEZ, CMZ, CPZ, LMOX, AMK } &%t
DIRENH B L T2 5 & E. coli w0\ Tik Fig 2-B
Z/R$ X 5 Azthreonam 3 LMOX ri3iSEEDR
B E RIFENEN%® R LI, Fig3-BD X351
K. pneumoniae W3t U Tk AFIAMANC IR EZ S EF
hofh#g s ic b, P.mirabilis 4% Fig 4-B &R
TH, MACENBEOICET OMBETTILLD
REFEHENIZETHEE 2 bhl, EbHI Fig.5-B
3 X 51 Indole (+) Proteus sp. Tt AFI A &
EThHES Y OMER R Uiz, Enterobacter sp. Tl
LMOX & R0 Rl ¥ 2352 L4 Fig.6-B X b
BHNTH B, Fig. 7-B @ X 51z Citrobacter sp. T,
[ TH 5, Fig. 8-B, Fig. 9-B iz Fh S. marces-
cens, P.aeruginosa OFEXRTH, S marcescens
13, AEMBANC AR ROAEAYRL, P aeru-
ginosa T3 AMK X 013452 CPZ LizigAEEE W
SERTH-T

(2) FEIREUR

Table 2 Overall clinical efficacy of Azthreonam in 17 cases with UTI

Pyuria SEf :
Cleared Decreased Unchanged _]-,fflc'ac,\' on R
Bacteriuria . bacteriuria (%)
Eliminated 3 7 (41%)
Decreased 1 1 2 (12%)
Replaced 1 4 5 (29%)
Unchanged 3 3 (18%)
C total
Efficacy on pyuria%) | 5  (29%) (6%) | 11 (65%) | %"
@ Excellent 4 (24%)
Overall
effectiveness
l:‘ Moderate 6 (35%) rate
10/17 (59%)
!: Poor 7 (32%)




692

CHEMOTHERAPY

APR. 1985

FERBREt—E% Table 1 @4 TRIRL A, 40,
PVE D REEHFT Gram BHHFEORE Ihic Casels,
19, 20, ¥ X0 pyuria #5%RBD Case 21, 22 X
BALRY 17 fleo xRk LD ThBo

5 A5 X 3 £40R AR R, Table3
AT XOREERK 59% Thoto i UTI FFlicH
THn L Table 3 © & 5ic Group 1 TELFINE Ea
KBRERB > T BEVSERTH -7

&kic Table 4 HIEFHHRCOE X Ldleh, P
aeruginosa 21k, E.coli 28k, E.cloacae 1%, C.

fleundii 2k, E.aerogenes TRV Th b sk L
2% S.marcescens DEREIIL 67%, K.oxytoca i3 5
9%, K.pneumoniae \¥. 33% T2k} LCRER: 7
% EtitoTuWwWh, '

BEHHBIE 8T T DARIL Table5 wiRd,
DEf Streptococcus A% 50% LB SEh oz,

wiZ 10 BREERE UfER 10 Blico & Table 6 1
R Ltco Table 6 s IENXEZARYE LIiERIC, 3
5 BIL BT HIH 5 ARBREDREL VS,
T3,

Table 3 Overall clinical efficacy of Azthreonam classified by type of infection

(5days treatment)

No. of Overall
Group - ol cases Excellent Good Poor effectiveness
(Percent of total) rate
G-1 5 (29%) 0 1 4 20 %
G-2 2 (12%) 0 1 1 50 %
Single G-3 4 (24%) 2 2 0 100 %
infection G-4 3 (17%) 1 1 1 67 %
Sub total 14 (82%) 3 5 6 57 %
G-5 2 (12%) 1 0 1 50 %
Mixed G-6 1 (6%) 0 1 0 100 %
infection
Sub total 3 (18%) 1 1 1 67 %
Total 17(100%) 4 6 7 59 %

Table 4 Bacteriological response to Azthreonam in complicated UTI

(5 days treatment) (19 cases)
Isolates No. of strains Eradicated (%) Persisted

P. acruginosa 2 2 (100%) 0
S. marcescens 3 2 (67%) 1
E. coli 2 2 (100%) 0
E. cloacae 1 1 (100%) 0
K. oxytoca 2 1 (50%) 1
K. pneumoniac 3 1 (33%) 2
P. cepacia 1 0 1
C. freundii 2 2 (100%) 0
E. aerogenes 1 1 (100%) 0

Total 17 12 ( 71%) 5
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. Fig. 10 Relationship between 5 days evaluation
Table 5 Strains* appeared after 5days treatment in and 10 days evaluati
complicated UTI (17 cases) ys evatuation
days .
Isolates No. of strains (%) Sdays 10days| Excellent Good Poor
Excellent 2
Streptococcus D 4 (50 %)
S. epidermidis 2 (25 %) Good 2 2+ @
Acinetobacter 1 (12.5%) |
P. pickettii 1 (12.5%) Poor @
(Effecfiveness rate)
” )
Total 8 (100%) 5days treatment 7,/10(7075)
. . 10days treatment 5/10(507
* . regardless of their bacterial count o Caszyi-it;eacr:tinetjr/ 10(50%
Fig. 11 Laboratory findings
R
VL o H ga T
500 20

m
wn
i=J
T

400} 40r -7-'—\*;--
R TR
- 10+

i I
1 It 1 1 1 1 1 1 L]
Eelfore ‘ Afjter Before  After Before  After Before  After
ter After After Aftel_‘/
(5days) (10days) (5days) (10days) (5days) (10days) (5days) ' 10days)
Fig. 12 Laboratory findings
GOT GPT U Al-P mg/dl %{3\0 BUN ng ,dlCreatInine
33 2

:2253 .
U 1U, 200 20 23%3

100—/ 10
b ._ 2_%
o

1 I 1 1 L 1 1 1
Before After Before After Beflore After Before Af'ter BelforeI AitITsr
fter ter ter ter fter
(5days)(10days) (5days)(10days) (5days)(10days) (5days)(10days) (5days)(10days)
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-
Table 6 Evaluation for after 5 days and 10days treatment
. .
Case No.| Age Sex Catheter grl:l;ll;gng Pyuria* S B'acterlurla Evaluation
pecies Count 5 days 10 days
+ C. freundii 10’
+ Acinetobacter <10°
6 48 M + G1 Acinetobacter 107
+ Kluyvera sp. 10
C. albicans <10°
# P. acruginosa 10
1 61 M + G1 ++ Streptococcus D | 10° | Poor Good
+ Streptococcus D 10°
+ P. cepacia 10
7 46 M + G1 + P. cepacia 10* Poor Poor
# P. cepacia 10°
+ K. pneumoniae 10’
S. faecalis 107
16 70 M + G5 T S. faccalis 10° Poor Poor
+ S. faecalis 107
+ C. freundii 10°
9 64 M — G3 — - - Excellent
- C. albicans [<10°]
+ E. coli 107
14 67 M - G4 - - - Excellent | Excellent
+ E. coli 10°¢
11 51 F — G3 + - - Good Excellent
7
# K. oxytoca 187
17 68 M - G6 m K. oxgtoca <10 Good Excellent
+ S. marcescens 107
12 | e M - G2 I -~ — Good
H# Streptococcus D | [ 107 |
H#t S. marcescens 107
13 80 M _ G3 ++ S. marcescens <10 Good
W Streptococcus D 10°
P.diminuta 10’

* Before treatment

-
After 5 days treatment
e

After 10days treatment
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zhb 10 flico%x 5 ARG L 10 AEBEEI X B 0.05 ug/ml, K. pneumoniae 0.05 ug/ml, Entero-

ERHEO ¥ L »¥ Fig 10 WRLI, 5 AMESTH
FaEM excellent Ffcix good TH 7z b DX 10 f
w7 70% THoledl, EHIT 10 AMEEDORKAT
Hetn L EBHEE 10 flF 56 50% THbH, LLAH
10 BIEE T 5 BRREREN, RBRGOHEN
Mﬁ‘f’? fehotco

A EMCRERE B Y H LN 1D -
%, Hie R g VARER XD HE UAH % MRS
AEThotoo ¥, BRREML Fig 11, 12 iR
I 5% transaminase DR FFAM 1 F@Z Db LD
&fﬁofio

III. # i

(1) HERN

Azthreonam ¥ Gram RMEE TN LEBAWHE 1%
AT5E L bic B-lactamase KXt LE LD TEETH
BLVWORMER T HE IR TV 5, SYKES L%
Gram [AMEE X b L 7- B-lactamase 1 X 5 & H|
O hydrolysis ##E LTV 55, AFHZWTFh O 8-
lactamase I REB LT TLEHREL TV %, S H KT
SYKES B3 AF|D MICs oW THERE LTk b,
20t K. pneumoniae T 0.3 pg/ml, E.coli 0.2
ug/ml, P.mirabilis <0.1 ug/ml, S.marcescens 0.3
ug/ml, P.aeruginosa 4.3 ug/ml & B 4« D E Ui
MIC, (Table 7) LEEBILIHEEHREL T %5, &
b FAINSTEIN 5% 3, MICs, Tit#$ 5 & E. coli

bacter sp. 1.56 ug/ml, P.mirabilis 0.05 pug/ml,
Citrobacter sp. 0.10 ug/ml, P.aeruginosa 6.25 ug|
ml & REFIAER %R LMD cephalosporin RIEH & 1t
BLTLAADBRT S L BT B,

Table 7 \wiR3 X 5 K 4D Tz = & i@ MICs,
TL#3 % & P.aeruginosa 3 CPZ } [@%ZDET,
S. marcescens \xt LCik LMOX X hBWRERE £
Too D E.coli, K.pneumoniae 15 L izo\ T § AF|
REVCHENIYET 5L E 2 bR,

(2) EBIREE

SEIORETIX, MM RBBRLFEC T 5 R F DFE
#tix UTI BReso UTI EiplEs L& 5
A& Semz, 10 ABEEOHE LML Thi, &
i, BEOBKEETIES BMRE2ERE LT RUE
BABEZINDBELE L XY, 5HEHKEE 10
ARG D ERHO LB T s W RGBT F st 5 RF D
REHD BRI THRE L TR,

¥, 5 BMEOVWTE, BABKRDEN 59%
THoteo UTI BRI 2 5 & Group 1, Group 2,
Group 5 TEDRFEEMNEL, LMD group HEX
R 88% TH DIt LIEMINCERDIRLET 8T
WhEBbhic, $13REBIEREXEMTE VT,
KHEIOHZE, FRE RBREORETNTERAL
TBRRSHRL 88% L RIEFISBMEE - T3, LI
NI END LHEE LTHRFADOHE NI b &V L

Table 7 MICy of Azthreonam CEZ,CMZ,CPZ, LMOX and AMK (ug/ml)

Antibiotics

Azthreonam CEZ CMZ CPZ LMOX AMK
Organisms
E. coli 0.10 1.56 0.20 0.20 0.05 0.78
K. pneumoniae 0.025 1.56 0.39 0.39 0.10 0.39
P.mirabilis 0.025 6.25 3.13 0.78 1.56 6.25
Indole (+) 0.05 100 6.25 12.5 0.39 3.13
Proteus sp.
Enterobacter sp. 0.39 800< 200 1.56 0.78 0.39
Citrobacter sp. 0.10 6.25 1.56 0.20 0.10 0.39
S. marcescens 0.78 800< 100 200 6.25 6.25
P. acruginosa 12.5 800 800< 12.5 100 1.56
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W5 AREE L 10 ARES L0 THEH, &
| 10 ARBE Lk 10 BT Fig 10 Rl k>
25 HERETEH TH b DD 5B 10 AFRST
B ERTER & T o T ENL 1 BID KT, FHRER
LS BIN 2 BITH o1z, M5 AME S THHTD
ST BA 10 BB ETEL E 7o ik 3 fITwWTh
SELRIE LTV B, BAIEMND IR IcDEER R &
BT, AR ERE Lichs, EXROBEE
MBI B ARSI I hic,

BIfEAZ, 1BICEE - REROHB R RD
transaminase DEE FF#REDIDOKTH - 10

Bk X hAFE, Gram BHBEREREECK LAEZ
FHRTRLELFVEE2 bR, Lo LAFIORE
SOV TIRSHIBBEFNLEL Bbhi,
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CLINICAL STUDIES OF AZTHREONAM ON
COMPLICATED URINARY TRACT INFECTIONS

Kazunor: Onno, SuiGEru Sakal, SaToru OxAyaMA,

Sencur Saito and Yosuiakt Kumamoro

Department of Urology, Sapporo Medical College

(Director :

Prof. Y. KUMAMOTO)

Katsuyukr Mitose and Axira NisHio

Department of Urology, Sakata City Hospital

Experimental and clinical studies were carried out on a new monobactam antibiotic,

Azthreonam.

Antibacterial activity of Azthreonam against clinical isolates of E.coli, K. pneumoniae, P. mirabilis,
Indole(+) Proteus sp., Enterobacter sp., Citrobacter sp., S.marcescens, P.aeruginosa were tested as
compared with those of Cefazolin (CEZ), Cefmetazole(CMZ), Cefoperazone (CPZ), Latamoxef (LMOX)

and Amikacin (AMK).

MIC of Azthreonam against P.mirabilis, K. pneumoniae, Indole(+) Proteus sp., S.marcescens were
superior to those of CPZ, CEZ, LMOX and AMK. Against P.aeruginosa, Azthreonam showed as

same activity as CPZ.

Seventeen patients with chronic complicated urinary tract infection were administered daily dose

2 g of Azthreonam.
efficacy rate was 59%.

Clinical response was excellent in 4 cases, good in 6 cases, poor in 7 cases and

As side effect of the drug, skin rush and itching observed in one case and slight elevation of trans-

aminase observed in one case.



