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Table 1 Serum concentration of Azthreonam

Case Before 0.08 0.25 0.50

1.00 2.00 4.00 6.00 8.00hr.

A 25 M| <0.2 193.80 112.50 68.80
B 25 M| <0.2 175.00 100.00 71.90
C24 M| <0.2 162.50 93.80 68.80
E 29 M| <0.2 200.00 175.00 96.90

56.30 24.20 14.10 6.30 3.10
50.00 23.40 11.70 5.70 2.70
42.20 23.40 14.10 5.30 2.50
62.50 34.40 13.30 7.40 2.90

Ave. - 182.80 120.33 76.60

52.75 26.35 13.30 6.18 2.80

Table 2 Serum

concentration of CPZ

Case Before 0.08 0.25 0.50

1.00 2.00 4.00 6.00 8.00hr.

A 25 M| <0.2 262.50 181.30 125.00
B 25 M| <0.2 300.00 237.50 137.50
C24 M| <0.2 287.50 193.80 118.80
E29 M| <0.2 300.00 225.00 125.00

65.60 21.10 7.40 2.70 1.20
81.30 22.70 9.40 3.50 1.70
78.10 21.10 10.20 5.50 2.20
75.00 29.70 12.50 7.04 3.52

Ave. - 287.50 209.40 126.58

75.00 23.65 9.88 4.69 2.16

Table 3 Pharmacokinetic parameters 1g bolus injection

;’ahfarr;";’;‘l’}:”e“ Azthreonam CPZ

A (ug/ml) 158.2610 228.6020
B (ug/ml) 76.8505 117.8700
a (hr™) 4.4846 3.0446
A thr") 0.4671 0.7087
lia thr) 0.1546 0.2277
ty: 3 (hr) 1.4838 0.9780
K., thr'") 1.9947 0.8146
Ka thr'") 1.7803 1.5034
Ko . (hr™) 1.1767 1.4352
AUC (ug.hr/ml) 199.8040 241.4021
Vi (i)} 4.2533 2.8862
V, ()} 4.7655 1.5640
Va (_exzrap) M) 9.0188 4.4502

(Bioassay)

FEETERL, 20— REATTE L, BEA
BEERRSE 2RE L 8 RO RIRE RN I Y
L, BEMECHL.

EHRDRERE X Bioassay iIZ X » Tfiln-tco AH
D% E.coli ATCC27166 % BREH & LTAL, &
MRLIEEDOEY A\ 5 BRIMEET, FAEFiREY
BWTfTit>10

Mgy v 7 iz pH6.0 © 1% phosphate buffer
(PBS) THRL, RV 7 VRBERIKTHER Lo

CPZ DL IIREEC M. luteus ATCCI341 %fF
FAL, M. luteus REEH (KY X7 v 6g, B=*A
1.5g, =% % 3g, 7 VUl lg, %X 15g, %2
& 11, pH6.5~6) %\ izo

MEFFIT Monitroll, R 1/15M PBS (pH6.0)
THERLI.

2. FEIRAOKRES

BEEMERBEGE 7 6, SHEMEELEEX 4
B, EauEiEnk 16, SRk f REX1H
Dt 15 FIC 2V TAEI R #E Uico BHBHERES
PFE 7 B D\TUE, TR OERA G AR 1g 1H2[E
5~6 AMAEEE L. AMHEMIERE L 60~150 2T
Hbo ThHLOEFOIHEHER UTI RYFFMEED
- Tl »teo

B H D S Th b S0 REBESERECHRE
B, SBERNEALICESOENSD, THREHES
Lo

R4 & SERTSIIR 2D 1 HIE 2 B o v TR AA
2g % 18 18 90~100 4> T AT LIERATH 2
P, EOMDERICOWTIIAR 1g % 1 H 2 EAHEH
ET 2~6 BEELTW5,

R BHD2EROWTCEIfEBDHER# 1T - 7o

1I. & R

1. EpERE

RFERAS FEEE 4 B ERH D\ CPL £ 12
% one shot ik L7-B20 £ EF D mEHRER Table
1,2 CRTERNTHD, KADFHEY 77 7RAL
Feb D2 Fig 2 Thho BIEH 5 HCAHIL 182842/
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Table 4 Urinary concentration of Azthreonam
Case Before 0~2 2~4 4~6 6 ~ 8 hr. | Total (ug/ml)| Recovery
A 25 M <0.2 2,422.00 | 2,188,00 688.00 297.00 |5.595 76.5565%
B 25 M <0.2 3,907.00 | 2,344.00 484.00 266.00 | 7.001 74.6352%
C24M <0.2 1,875.00 | 1,719.00 875.00 172.00 | 4.641 78.7337%
E 29 M <0.2 1,641.00 | 3,438.00 | 1,172.00 359.00 |6.610 85.2701%
Ave - 2,461.25 | 2,422.25 804.75 273.50 | 5.962 78.8 %
Table 5 Urinary concentration of CPZ
Case Before 0~2 2~4 4~6 6 ~ 8 hr. | Total (ug/ml)| Recovery
A 25 M <0.2 2,266.00 665.00 250.00 59.00 | 3.240 38.7020%
B 25 M <0.2 2,813.00 | 1,172.00 236.00 98.00 |4.319 36.8796%
C24 M <0.2 2,500.00 | 1,250.00 569.00 110.00 | 4.429 36.2730%
E29M <0.2 1,954.00 625.00 148.60 66.50 | 2.794 48.6217%
Ave. — 2,383.25 928.00 300.90 83.38 |3.696 40.1 %

Fig.3 Urinary excretions of Azthreonam

Fig.2 Serum levels of Azthreonam and CPZ and CPZ
= i Cross-over n=4 1.0g iv.
(ug/ml) Cross—ove.r n=4 1.0g iv. - Bioassay )
300 Bioassay ug/ml) 106
200; T2 AZT=1.48hr.
T2 CPZ=0.98hr.
100 1000f
50 —e— Azthreonam i
<= CPZ 500
—50
10+
100+
5k
—o&— Azthreonam
I --0-- CPZ
L1 - ' | .
1 2 4 6 8 (hr.) . . . .
~2 ~4 ~6 ~ 8 (hr.)

Table 6-1 Semen concentration of Azthreonam

Table 6-2 Semen concentration of CPZ

(ug/ml) (ug/ml)
Case Age Sex 2 hr. 8hr. Case Age Sex 2 hr. 8 hr.
A 25 ) <0.2 <0.2 A 25 3 2.1 1.22
B 25 3 <0.2 <0.2 B 25 3 0.5 0.39
¢ 24 3 <0.2 <0.2 C 24 3 0.6 0.4
D 25 3 <0.2 <0.2 D 25 3 3.1 0.78
Averagg — — Average 1.6 i 0.7
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Table 9 Overall clinical efficacy of Azthreonam in complicated UTI

Pyuria .
Cleared Decreased Unchanged Eff'ca',:y on
Bacteriuria bacteriuria
Eliminated 2 0 0 2 (28.6%)
Decreased 0 0 0 0
Replaced 1 0 0 1 (14.3%)
Unchanged 1 0 3 4 (57.1%)
. . Patient total
;. 9, 0
Efficacy on pyuria 4 (57.1%) 0 3 (42.9%) 7 (100%)
@ Excellent 2 (23.6%)
Overall effectiveness rate
lj Moderate 1 (14.3%)
3/7 (42.9%)
D Poor 4 (57.1%)

1 g X2/day

Table 10 Overall clinical efficacy of Azthreonam UTI classified by type of infection

Overall
Group ?i/oa. Z’; :zts:ﬁ Excellent | Moderate | Poor ]e_ifte;ct{ie\%e)ness
G-1 0 0 0 0 — (0)
G-2 0 0 0 0 — (0)
Single
G-3 2 ( 28.6) 0 1 1 1/2 (50.0)
infection
G-4 1 (14.3) 1 0 0 1/1 (100.0)
Sub total 3 (42,9 1 1 1 2/3 (66.7)
G-5 1 (14.3) 1 0 0 1/1 (100.0)
Mixed
G-6 3 (42,9 0 0 3 0/3 ( 0)
infection
Sub total 4 (57.1) 1 0 3 1/4 (25.0)
Total 7 (100.0) 2 1 4 3/7 (42.9)

ml, CPZ (3 287.5 ug/ml OREHRL, 2RREHKC
3% 4 26.4, 23.4 ug/ml, SESRIKTIT 2.8, 2.2 ug/
ml 5% 5 TORELEBLTELA AZT OB
BBV T8 13 AZT 1.48 B5fS], CPZ i3 0.98 B
[l & 7c 5 (pharmacokinetics parameter (¥ Table 3 ©
L5 B),

RepiRE R L O'EIRER%Y Table 4, 5 iTRxLico F
fEx 75 7{bLichb DM Fig.3 THb, AZT D Fhi
Eix 0~2 R 2~4 BRI T& 4 2,461 3 ug/ml,

2,422.3 ug/ml LEicl, 4~6 BERIT 804.8 pg/ml
LIET+54, CPZ Ti% 0~2 Bsflst 2,383.3 ug/ml
L AZT OBELENLVHOD, 2~4 BET 9280
pgiml LETT 5, RPEULRE, 8FRIE CTHA
78.8%, CPZ 40.1% THh -1

W AH B 50k 2B B & 8 B BICHIKZ IR,
BEABEY BT L, ORI Table 6-1~2 K7
TERDTHD,

T0BE, BERAEEEENKG T, DATEoE
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-Table 11 Bacteriological response to Azthreonam

Isolates No.of strains | Eradicated (%) | Persisted (%)
C.diversus 1 1 0
K. pneumoniae 1 1 0
E. cloacae 1 1 0
E. sakazaki 1 1 0
P.mirabilis 1 1 0
P. aeruginosa 1 1 0
A. calcoaceticus 2 2 0
S. faccalis 1 0 1
Y.L.O. : 1 0 1
E. coli 2 2 0
K. oxytoca 1 1 0
A. anitratus 1 1 0
Enterococci 1 0 1
Total 15 (100.0) 12 (80.0) 3 (20.0)

Table 12 Strains appearing after treatment

Isolates Strains
S. faccalis 1
S. aureus 1
Y. L. O. 2
Fungus 1
Candida sp. 1
Total 6

YORRLTH B, Whd REEEENOBR 2R L,
RPFEHDOFREY T 5,

2 8 R OB FOAFBEIREBALT TS -»
1t CPZ Ti3& % 1.6 ug/ml, 0.7 ug/ml TH -7
2 BIRMBE

BRIRIES) 15 GUi 1SS RIS ROE 7 Bl & 2O
D 8HUI4FT Table 7, 8 \iR Lz, 1GH: AR
RRMEGCBERBA 4D LML 3FITHSH, WThi
UTI Rh3F(fi S i 58 > CRIRAHIE Lo 7 BlRE
B, AR 16, EHAGIT, BHRL 42.9% TH
% (Table 9),

ERB G, Choy UTI REERIcH3 T
AL 0N Table 10 Th %, EEHD 4 P -THE
BHERLTHS = Laibmd, £1s, 07 HICO
THEEMSHEY 24 oA Table 11 TH B, 15 #
P12 BAHEL LT3 0TI 80.0% Lisho
EREn DI, BRERELH50 THCSEE
Biehotedt, BEFLLEY SRS L YLO #BE¥TXT

75 ABEHETHS (Table 12),

ZOfh0 8 Plh S EMEBRBT LTI 40H B2, &
D5 B0 14 GEF 11 FTHREN H HREEL C
albicans 102 /ml D7-DEHRHEXTEIh -1, fil
D3IFTIEAEL 20, EH1IAELHES RIS,

SHRISIIEAD 2L 1FIRRBELH TH »1end, 1
PhrES L HIEI N, SHEIBARITAELR), REXIE
HEHEINI, ThOEREHECESHRHER
¥ Lotchon Table13 TH 5,

£ 15 I THMEMEIER X BDIERILI A o fohd
FERREECRERREBEYRD L O 6fln-1c
(Table 14),

EF 2, 12 \CAIMA & bhtch, EG 2 I XEBEMRRER
DEFTH Y, FRELIEFLCLLLEDEREDH
ENS D, R 12 B EEN L, ARIERELD
nd Lt EDHEL I hic,

Zoffio 3 FUIFEREREES RET EH 3 %
GOT, GPT »AZEBMIc LA L TV 5, THIEERT 3
BRCIEEECR->TH D, UENCEE LBEFRDS
LEBENEHTEL TV 5. EER 81, ALY GOT,
GPT O R¥{EXFHD Tk H, AFLORBHMRILIZ-
xped, EFREEMLLLALVGEHEIR TS, E
#l 15 T4 GOT, GPT 0 EF»XRHLh Tk H, *E
BEZEHBEGRD H EHEL TV 5, Lichi» THA L
DGR D DITER 12 OAME, FEG 3, 8, 15
» GOT, GPT ® LHTH»70
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Table 13 Overall clinical efficacy of Azthreonam classified by the type of infection
Dr. evaluation | Excellent Good Fair Poor Indeterminated
Diagnosis (%) (%) (%) (%) (%)
Acute
epididymitis 0 1 0 0 0
Urethritis 0 0 0 1 0
Acute prostatitis 0 0 1 0
A.S.P. 0 2 0 1 1
Total 0 3 (37.5) 1 (12.5) 3 (37.5) 1 (12.5)
A.S.P.. Acute simple pyelonephritis
Table 14 Laboratory findings before and after administration of Azthreonam
Case No. |Treatment RBC WBC GOT GPT Al-P BUN Cr.
: 10%mm*) | ( /mm®) (U) (U) (KAU) | (mg/dl) | (mg/dl)
1 Before 499 4,500 29 67 N.D. 20 1.3
After 419 4,800 21 16 N.D. 18 1.2
2 Before 419 9,900 34 29 281 12 0.8
After 372 6,000 38 21 N.D. 8 0.8
3 Before 489 5,000 47 - 49 180 22 1.2
After 500 4,000 227 287 195 18 1.2
4 Before 565 N.D. N.D. N.D. N.D. 19 1.0
After 500 7,600 44 61 158 14 0.9
5 Before 424 5,100 11 12 130 16 0.9
After 485 5,500 23 16 138 14 0.8
6 Before 304 15,300 26 21 243 14 0.7
After 303 11,800 13 11 146 13 0.8
7 Before 432 12,100 11 6 83 24 1.1
After 451 11,200 13 8 76 15 1.0
8 Before 521 11,400 104 147 233 14 0.9
After 497 4,800 144 159 223 15 0.9
9 Before 529 6,500 12 9 118 17 1.0
After 523 4,100 11 10 116 16 1.0
10 Before 512 19,400 15 18 191 22 1.4
After 521 5,100 31 28 169 17 1.3
1 Before 442 4,400 17 5 56 13 1.1
After 425 6,300 24 17 59 14 0.8
12 Before 441 9,700 33 35 58 5 0.6
After 344 7,800 24 25 52 7 0.8
13 Before 512 16,100 41 77 54 15 1.4
After 525 6,900 25 41 81 16 1.2
14 Before 430 14,400 55 74 142 58 2.5
After 425 6,500 26 44 133 33 1.7
15 Before 466 8,600 7 13 39 9 1.0
After 445 5,300 66 76 49 10 0.6
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1. # =

AT OB &k 31 B-lactam BEEDHF L\ FK
GOREMBETH Y, 77 ABRECIRVHE LA
TH400, 77 ABHE BRIEECTEC LY
ThHbo

A#CBL TiX T TIREE 30 [EH A LEFEEXLSHA
AEFBRLOFEY v ALV ATEDBF LR T\
Z) I)0

RADHRTIHRBREALZBRECH TS, £# & CPZ
RIS & BRARR 2T 7D T, HE>
yRYY ATORBE LB L TR,

x# oM, RFEE L Bioassay T3 HPLC iz &
BHETLIE T & 5 2%, B4 D WRIC KT 5 HRAUS
Bioassay L XA dDTH5b,

YR ATREANRIRBRC DWT & LT
B, ThIZ L% &4 1g BEROMmMHEREL 30 &
$#he 7.8 ug/ml, 2FFRIET 28.6 ug/ml, 6 EEREIE
T 54upg/ml &, BADHERTD 76.6 ug/ml, 26.4
pg/ml, 6.2 ug/ml LZEMRTLNT Epiba s,

—7%, RPEIRKIL 8BEMIE TT 71.3% TRADHK
#D 78.8% DHHETFEIRNENENX 5 Thb, CPZ
DEZLLETH L, 2R % Tk CPZ o Mg
B ThUBRAFIOFREVEBERRL, 8B
CREOENREA L 2D o TR EERELIS
RHT1.48B5fs, CPZ T 0.98 BRI 7B 7D ThH B
tEL bR,

s CPZ ORpERR T 8B E TT 40.1% &K
OB BVENRREY R L2 &1L, REERELREC
BT5—0o0&MHELEX bhic,

REBE 2, 8 AR I AH & CPZ DRERPEBEY
AL, FFTRTH L RETERAUTOMETS
b, CPL OFABAHREEL bR, ZDZ &b
DALY S CPZ DHARISIIRS LW D SIED 1R

THL TS EHRIL 5 5%,

UEDZ & EEc AR, BREAYRELTai,
1GHERMM IR BRI 7 Bl L C IR 42.9% &
BURA R fehs o feds, EEHI 461, WTFh b ERE
BYT S faecalis 108D 75 ABHHES YLO 24
DN 3BUD - tctcdd, KFD 75 ABEEIC LI
EVCOHHE BN AERLE o1

FLSHEEBRD 4T OVTi, 1 FIEETREN
HYBRERB LI bDD, B b D 3FTILEL 2 6,
EHIBIT, ZD5H 200 7T ARMEREIHELL T
WA, RRRERBARBETII A EEL bR,

BH D4 BIhRES 160 & BILIEL 1 BT AEA
77 AGHREEEL bR, KFOERD Y i
SEEZON, BHRELVEHTH -1,

—77, BEMEWERERCED bhith ofcd D
D, BEREKEMEOLET, 14 fiF 34z GOT, GPT
DERDRDON, Thbi AR EOBEFELBEETE
WEIAENBLEFFDFERITOWTIL, —BORNALE
ERBbhi,

T ARMERBAGIN 2 Blb - 1ot 1 B EBRED FEG
THFANC X DA A, 1A RRRACAE
CLDHARELEFETEY, thiSBoRF2/FoON
ENbbo

Lo Lieh CEMERBEFIET P aeruginose &
C.diversus DEFRBERPC L TESE R LI &L
ARDOHHEERSARLTE Y, FOHKRETIEARAIR
BREPEC T L CHRARERA L Lo iBbhic,

X ik

1D % 30 BERLCEREFXLAHAERLTRE, HE
v vy v A, Azthreonam (SQ 26,776), I
=, 1983

2) UTI #iEe (& KBRIEMK, AHAHER) : UTI
(REEREHAE) ZEB)FF{MFE#E, Chemotherapy 28:
321~341, 1980
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FUNDAMENTAL AND CLINICAL EVALUATION OF
AZTHREONAM IN THE FIELD OF UROLOGY

Keisur Okapa, Tosuirumtr KawasHiMa, YosHIHIRO NAGATA,
Yon Katsuoka, Hipecuika KinosHITA,
Nosuo Kawamura and Masaak: OHKOsHI

Department of Urology, Tokai University School of Medicine

Yasunipe Murakami
Department of Urology, Shimizu Municipal Hospital

Azthreonam (AZT), a new antibiotic, was evaluated fundamentally and clinically. As of the
fundamental study, AZT and Cefoperazone (CPZ) were intravenously injected by one shot into 4
healthy volunteers at 1 g per person in a cross-over manner and then blood level, urinary level and
recovery rate were determined up to 8 hours after the drug injection. Also drug seminal level was
determined in 2 and 8 hours after the drug administration.

The half lives of AZT and CPZ were 1.48 and 0.98 hour respectively. Blood levels of AZT were
52.8 pg/ml and 13.3 pg/ml and those for CPZ were 75.0 and 9.9 pgg/ml in one and 4 hours after the
drug administration, respectively. The seminal level of CPZ were 1.6 and 0.7 g#g/ml in 2 and 8 hours
after the drug administration, respectively, but the levels of AZT were less than the assay limit in
both time.

As of the clinical study, the patients included 7 with chronic complicated urinary tract infections,
4 with acute pyelonephritis and 4 with other diseases.

AZT provided excellent results in 2 and good in one among 7 patients with chronic complicated
urinary infection. The efficacy rate was 42.9%. AZT was poor in 4 patients who were infected with
mixed bacteria and in which there were three patients infected with gram positive bacteria. AZT
efficacy was evaluated in 3 patients with acute pyelonephritis.  The result was good in 2 patients
and poor in the other. It is considered that the pathogens in 2 patients among 4 with other infections
was gram-positive bacteria and these two patients did not respond to AZT.

There was no subjective/objective side effects in any patients but GOT and GPT slightly increased
in 3 among a total of 14 patients. It is suspected to be related with AZT administration.

From above, it is considered that AZT is useful in the treatment of urinary tract infections in
compliance with its application but further clinical studies are required since the increase of GOT and
GPT was observed in 3 patients among 14 patients.



