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Table 1 Antibacterial activity of CTRX and other antibiotics against 30 standard strains

(Inoculum size: 10° cells/ml, MIC 2000)

Type culture strains CTRX CPZ CMZ CEZ
S. aureus SMITH 3.13 1.56 1.56 0.39
S. aureus TERASHIMA 3.13 3.13 1.56 0.78
S. aureus ATCC 25923 3.13 1.56 0.78 0.39
S. epidermidis ATCC 12228 3.13 1.56 1.56 0.39
M. luteus PCI 1001 0.20 <£0.05 £0.05 0.39
M. luteus ATCC 9341 0.10 0.39 0.39 0.78
B. subtilis ATCC 6633 1.56 0.78 0.78 0.20
E. coli NIHJ JC-2 0.10 0.2 1.56 1.56
E. coli BHN £0.05 <0.05 0.39 1.56
E. coli KP 0.20 <0.05 0.39 0.78
E. coli ATCC 25922 £0.05 0.20 0.78 1.56
S. dysenteri EW3 0.10 £0.05 0.78 1.56
S. flexineri 2A EW10 0.10 <0.05 0.78 1.56
S. flexineri 3A EW14 0.20 <0.05 0.39 1.56
S. boydii EW29 0.10 0.10 0.39 0.78
S. sonnei EW35 <£0.05 £0.05 0.39 0.78
S. typhi H901 0.10 0.39 0.39 1.56
S. typhi ATCC 14028 0.10 0.39 0.39 1.56
K. pneumoniae PCl 602 £0.05 0.10 0.20 0.78
K. pneumoniaze DENKEN <0.05 <0.05 0.39 1.56
K. pneumoniae ATCC 13883 £0.05 0.39 0.78 1.56
E. cloacae ATCC 23355 0.39 0.39 25 12.5
S. marcescens ATCC 8100 6.25 6.25 25 100<
P. vulgaris ATCC 2100-1 <0.05 <£0.05 1.56 3.13
P vulgaris ATCC 13315 <0.05 £0.05 0.78 100
A. liquefaciens Y-62 £0.05 0.10 0.39 25
P. aeruginosa KOBAYASHI 25 6.25 100 < 100<
P. aeruginosa NCTC 10490 3.13 0.78 100 < 100<
P. aeruginosa ATCC 27853 12.5 3.13 100 < 100<
P. stutzeri 0.78 0.39 3.13 6.25
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Fig. 2 MIC distribution of CTRX and other Fig. 3 MIC distribution of CTRX and other
antibiotics against various clinical isolates antibiotics against various clinical isolates
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Fig. 4 MIC distribution of CTRX and other Fig.6 MIC dis;lributipn of C.TRX gnq other
antibiotics against various clinical isolates antibiotics against various clinical isolates
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Fig.8 MIC distribution of CTRX and other Fig. 10 MIC distribution of CTRX and other
antibiotics against various clinical isolates antibiotics against various clinical isolates
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Fig. 12 MIC distribution of CTRX and other Fig. 13 Sputum and serum levels
antibiotics against various clinical isolates of CTRX (1)
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Fig. 14 Sputum and serum levels
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Table 2 Clinical and bacteriological effects of CTRX
Moo Clinica Dosis Ch Side eff
Age linic: . est ide effect
No. Sex diagnosis (%azrasl) Bacteriology WBC, CRP, ESR X-ray Effect* Remarks
Wt. 0
T.I. JO 5gx 2 H. influenzae (++) 7,900 3(+) 18
23 . L K. ozaenae (++) Moderately
1 M Bronchiectasis | (77) | l J N5 improved +) (=)
55 & P. aeruginosa, a few 6,700 (+) 1§
?Q’U' Bronchiectasis {0.5g X 2 g ln_:iue;::(z)z;ae (:;e)w 10,500 4 (+) 97 Not
2 (Rheumatoid (14) - aerug ' ! \: \: (+) (=)
k arthritis) 14 v changed
49 T & | P aeruginosa, a few 7,100 5(+) 116
J.H. E. coli, a few 4,800 2(+) 40
72 0-5g x 2 K. aerogenes, a few Slightly
3y Bronchiectasis | (77) ! J 2 ) improved +) =)
46 g P. aeruginosa, a few 5,300 2(+) 44
53,1. 0.5g X 2 H. influenzae (++) 12,400 6 (+) 126 Remarkabl GOT GPT
4 ; Pneumonia (14) N3 1 ! V. Y (++) 30 48
F 14 improved 40 76
6 & | Normal flora 5300 (-) 24
P. geruginosa (+)
UF. 0.5g X 2 | E. cloacae (+) 6,700 3(+) 25
46 . Moderately
5 Pneumonia 7 1 J J . (+) (=)
M . improved
53 Tg P. aeruginosa (+) 4700 (o) 4
I E. cloacae (+) ’
}S(S.’N. 0.5¢ X 2 H. influenzae (++) 6,000 (+) 42 Sliehl
6 Bronchiectasis | (7) ! A B (+) =)
F 7 improved
45 & | Normal flora 5,500 (-) 13
z4Y lg x 2 300 20042 Moderately
7 CE Pneumonia (21;) Normal flora J J J improved (+) -)
54 & 5800 (+) 40
§'3N' Pneumonia 1g X 2 3,700 6 (+) 120 oderstel
8 (Prostata (14) Normal flora 1 J . oderately (+) (-)
M cancer) 28 improved
53 & 5,300 3(+) 112
E. coli
7KéN' 0.5g X 2 | K. oxytoca 4,900 3(+) 63 Slightl
9 Bronchiectasis (7.5) l A A VoG snty (+) (=)
F 7.5g E. cloacae improved
34 ’ 3900 (¢) 86
S. marcescens
géM. ) 7,200 6 (+) 73 Remaskabl
10 Pneumonia (13) Normal flora d d A Markablyl i) (-)
M 2 improved
60 & 4200 (+) 30

*(+++) Excellent, (++) Good, (+) Fair, (-) Poor
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Table 2 (Continued)
Name :
Age |  Clinical (Iggs‘ss) Bacteriolo WBC, CRP, ESR | Chest |pgrecqs |Side effect
No. Sex diagnosis To%lal gy ’ ’ X-ray Remarks
Wt.
T.S. le X 2 Peptostreptococcus 9,300 6(+) 102
52 & Moderately
|5 Pyothorax (14) { ! { improved (+) (-)
48 28g 7,000 2(+) 95
M.F. 1g X 2 H. influenzae (++) 13,800 6(+) 92
217 Chronic Moderately
. +H _
12 F bronchitis (21(?) v v v v improved * )
40 & | Normal flora 6,700 (-) 29
Y.H. 11,500 4 (+) 45
91 . lgx 2 Slightly
13 ¢ Pneumonia (14) No sputum J ) { improved +) (-)
40 28¢ 9,900 3(+) 38
K.M. le X 2 S. pneumoniae (++) 4,600 3(+) 42
14 45 Chronic g(7) P. aeruginosa, a few ! ! ! Not (++) )
M bronchitis 14 i) changed
64 g Ps. aeruginosa (++) 4,500 (+) 28
K. aerogenes (++)
gio' 1g X 2 | B. asaccharolyticus (+) 8,500 5(+) 60 Not
15 F Bronchiectasis (5) i3 ! N l changed (=) (=)
38 10g K. aerogenes (++) 6500 6(+) 68
B. asaccharolyticus (++)|
K.N. lgx 1 10,900 6 (+) 58
Moderatel
16 ;0 Pneumonia (14) Normal flora ) N3 l irr?prf)rjes Y1 ) (-)
52 14g 5,700 2 (+) 28
S.S. lgx 1 10,600 6 (+) 80 GOT GPT
Slightl 4 13
17 K/Ig Pneumonia (14) Normal flora J l { imirov);d (+) 25 58
47 l4g 7,300 () 12 38 38
F.H. lg x 2 19,000 6 (+) 35
30 (M Remarkably
18 M Pneumonia 1gXx 1 No sputum ! N3 { improved (+H+) (-)
55 M 6,000 (-) 2
21g
T.M. lgx 1 K. aerogenes (+) 7,200 2(+) 60
77 Chronic Not
+ —
19 M bronchitis (112) v v v v changed " =)
34 g No sputum 3,700 (¢) 15
T.Y. g x 1 11,400 6 (+) 62
R kabl
20 &4 Pneumonia (14) Normal flora l ! I inf;r)r;?)l;'e?i y (+H+) (=)
75 14g 7,200 (¢) 6

*(++) Excellent, (++) Good, (+) Fair, (—) Poor
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Table 2 (Continued)
r\jfg?e Clinical Dosis : Chest + | Side effect
No. Sex diagnosis (days) Bacteriology WBC, CRP, ESR X-ray Effect Remarks
W Total
t.
S.0. lg X 2 6,000 6 (+) 132 GOT GPT
56 . Moderately 16 7
21 F Pneumonia (2121) Normal flora { J \: improved (+) 144 107
45 & 4900 (+) 51 27 44
H.M. 5,300 (+) 70
1lgx 2
60 . Moderately
22 M Pneumonia 1 (213) Normal flora N3 ! N3 improved (+) (-)
45 | & 5000 (+) 24
s.0. ) 6,000 (+) 38
66 . 1 lg x 2 Remarkably
23 F Pneumonia (2184) Normal flora ! N3 ! improved (+) (=)
48 | & 4900 (+) 31
127
IéN. 05gx 2 11,800 6 (+) Not G(z);' GI;'g
24 |y | Pyothorax (55) =) Vb b angea 81113
62 & 9,500 6 (+) 140 44 80
;‘l: F.UO. lg X 2 11,200 6 (+) 5S4 ot
25 (Ovarial (12) Normal flora J ! 3 (+) (-)
F cancer) 24 changed
50 ¢ & 7,600 (+) 39
K.M. S. pneumoniae (++) 7,200 3 (+) 60
45 Chronic 0-5g x 2 P. aeruginosa, a few Not
26 M bronchitis (55) ! v v v changed ) =)
65 J P. aeruginosa (++) 4,400 (=) 22
H.F. H. influenzae (++) 8,000 6 (+) 105
71 Pneumonia lex 1 Moderately
7'M (DIFP) (77) v ol improved | ") -
56 & | Normal flora 7,700 2 (+) 107
Y.Y. S. pneumoniae (++) 11,500 3(+) 112
36 lex 1 Remarkably
28 M Pneumonia (77) { I J \A improved (+++) (-)
60 & Normal flora 5,400 (=) 70
AY. 2% x 1 11,500 6 (+) 120
50 Chronic Moderately
29 M bronchitis (215)) Normal flora J J J improved (++4) (-)
52 & 6,700 (+) 55
U.K. P. aeruginosa, a few 6,000 3(+) 65
76 0-5gx 2 K. aerogenes, a few Not
30 |\ |DIFP <11:) f T changed =) =)
50 & | Normal flora 6,400 2(+) 58

*(++) Excellent, (++) Good, (+) Fair, (—) Poor
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Table 2 (Continued)
Ij{agn;e Clinical (130515) Bacteriol WBC. CRP. ESR Chest Effect* Side effect
No. | gex diagnosis Tg{asl acteriology ’ ’ X-ray Remarks
Wt.
l;3N. lg x 2 1o " Remarkably
31 F Lung abscess (1249.5) No sputum l ! d improved (+) (=)
47 & 4,300 (=) 36
G.K. S. epidermidis (++) 14,500 6 (+) 46
71 lg x 2 Remarkably
32 M Pneumonia (2163) J J N3 N3 improved (+) (-)
56 & | No sputum 5,000 (+) 27
K.M. S. aureus, a few 8,500 (+) 14
46 | Chronic le x 1 Not
33 M bronchitis (55) ¥ ! ! v examined &) )
63 g P. geruginosa (++) 4,400 (¢)
;{S.U. Aeute lgx 2 9,800 6(+) 71
341 | cholecystitis (31 26) Unknown Vo ! | NP +) (-)
45 J 5,800 (-) 18
*(++) Excellent, (++) Good, (+) Fair, (—) Poor
Table 3 Clinical efficacy of CTRX Table 4 Bacteriological efficacy of CTRX
Excel- o No. of | Eradi- | Per-
lent Good Fair Poor Total strains | cated | sisted Changed
Pneumonia 6 8 2 16 S. pneumoniae 3 3
Lung abscess 1 1 S. aureus 1 1
Pyothorax 1 1 2 S. epidermidis 1 1
Chronic
bronchitis 3 3 6 E. coli 2 2
Bronchiectasis 3 2 1 6 K. aerogenes 4 2 1 1
D.I.LF.P. 1 1 K. ozaenae 1 1
F.U.O. 1 1 K. oxytoca 1 1
Cholecystitis 1 1 H. influenzae 6 6
E. cloacae 1 1
18 4 3 34
’ P. aeruginosa N 1 4
Efficacy rate 27/34 (79.4%) B. asaccharolyticus 1 1
Peptostreptococcus 1 1
losporins) (28 L Tvv A, 24159 ATOICs Okl 1o )
HIG 4612 47 2 00 3 OO RS 5 ) L L I

AHN triazin BR & A7 L T b, 20 3l s o) ks 1%
fiiz* ATOICs (CTX, CMX, CZX, CTRX) Ofif /)
ARKNBED ZZIRL T B 2 &2 6T 5,
A#NE ATOICs O Tor Fighihie b kX < i & 1S
BAHE L E5 R A LA, b
b v

Eradication rate 15 + 5/27 (74.1%)

R o Ty, AN Z~7 P T 2441, E.
colt, K. puncimoniacit & X L0, Pomirabilis, H. in-
Seenzael 258 HUHE A AT L, 2 O (R Fasnyg 2,

B-lactamase (&L TH, ¥ 2 cefuroximase
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Fig. 16 Laboratory data before and after
administration of CTRX (1)
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Fig. 17 Laboratory data before and after
administration of CTRX (2)
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Fig. 18 Laboratory data before and after
administration of CTRX (3)
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LABORATORY AND CLINICAL STUDIES ON CEFTRIAXONE
(Ro 13-9904), A NEW CEPHALOSPORIN ANTIBIOTIC

Yoi1 SuzuyAaMaA, MIKIO OKA, YOSHIAKI Fukupa, KoicHI WATANABE,
Naowmi Ito, HIKARU TANAKA, YOSHITERU SHIGENO, ATSUSHI SalTo and KoHEI HARA
The Second Department of Internal Medicine,

Nagasaki University School of Medicine
CHIKAKO MocHIDA, KAzuYukl SUGAWARA and KEIZO YAMAGUCHI
Department of Clinical Laboratory Nagasaki University Hospital
KAzuHIRO OKUNO
Omura Municipal Hospital
TosHiYukl OYE
National Higashisaga Hospital
HIROMARU IWASAKI
Nagasaki City General Hospital
AKIRA IKEBE
Nagasaki Municipal Hospital

Laboratory and clinical studies on ceftriaxone (CTRX, Ro 13-9904), a novel cephalosporin derivative
developed by F. Hoffmann-La Roche Co., Ltd. were carried out with following results.

1) Antibacterial activity

The in vitro antibacterial activity of CTRX was tested by the serial microbroth dilution method using
MIC 2000 system (Dynateck Co.). The minimum inhibitory concentrations (MICs) of CTRX against 30
standard strains and 342 clinical isolates (S. aureus 30, S. faecalis 30, E. coli 30, K. aerogenes 30, E. cloacae
29, P. mirabilis 30, P. vulgaris 30, H. influenzae 43, S. marcescens 30, P. aeruginosa 30, A. anitratus 30)
were compared with those of cefoperazone (CPZ), cefmetazole (CMZ) and cefazolin (CEZ). Antibacterial
activity of CTRX against S. aureus was one to three tubes less potent than that of CMZ and CEZ. On the
other hand, it was strongest among antibiotics tested against almost all gram-negative rod bacteria except
P. aeruginosa. CPZ was most active against P. aeruginosa and CTRX followed.

2) Serum and sputum levels in patients with chronic respiratory tract infections

Three patients with chronic R.T.I. were objected in this study. Serum and sputum levels of CTRX were
measured by thin-layer cup method after administration at a dose of 0.5 gram by intravenous drip infusion.
The peak serum concentration was obtained at the end of drip infusion and the values were 60.0, 54.0 and
37.5 ug/ml respectively. Peaks of sputum levels were 2.45, 0.63 and 1.45 ug/ml and the sputum concentra-
tion still remained 0.26 ug/ml at 24 hours after drip infusion of CTRX.

3) Clinical evaluation and adverse reaction

32 patients with respiratory tract infections (pneumonia 16, lung abscess 1, pyothorax 2, chronic
bronchitis 6, bronchiectasis 6 and D.I.F.P. 1), one patient with cholecystitis and one patient with fever
of unknown origin were treated with 0.5 ~ 2 gram of CTRX daily for 5 to 16 days by intravenous drip
infusion. Twenty seven of 34 patients responded satisfactory to the treatment and the overall efficacy rate
was 79.4% (excellent 9, good 18, fair 4, poor 3). Subjective and objective symptoms, hematological and
biochemical data and renal functions were checked up before and after administration of CTRX. Total of
four patients showed slight transient elevations of S-GOT and S-GPT.



