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Table 1 Serum, bile and tissue concentration of CTRX in cases of the intact cystic duct
(lg 1V)
Case Sex Serum (ug/ml) Gallbladder Total Ca conc. in
No. (5 min) Bile (ug/ml) Tissue (ug/g) gallbladder bile (mg/dl)
1 F 482.7 4,641.4 125.0 15.1
2 F 279.6 3,163.8 350.0 14.3
3 M 271.4 2,482.0 43.8 25.6
4 M 2,363.5 162.5 4.7
5 F 2,173.6 287.5 26.3
6 M 162.6 2,013.8 3125 15.1
7 F 303.0 19974 181.3 14.8
8 F 288.7 1,983.0 106.3 20.1
9 F 291.9 1,428.2 175.0 14.0
10 M 106.2 1,384.5 193.8 18.2
11 F 105.7 1,310.3 112.5 14.7
12 M 164.1 1,176.6 81.3 21.5
13 M 125.2 1,176.5 14.5
14 b 861.1 90.6 6.6
15 F 192.9 854.1 325.0 21.3
16 F 278.2 834.0 162.5 28.4
17 M 388.9 828.6 300.0 209
18 M 3399 806.3 200.0 25.6
19 F 158.2 790.7 75.0 16.3
20 F 2945 790.2 175.0 14.7
21 F (16.2) 767.9 118.8 209
22 F 264.1 739.1 275.0 9.7
23 M 102.0 729.2 53.2 16.8
24 M 63.9 697.4 62.5 5.2
25 F 246.3 648.2 143.8 5.6
26 M 149.8 515.1 287.5 10.3
27 F (29.1) 501.7 46.9 6.6
28 M 174 4 411.0 118.8 4.6
29 F 191.5 378.5 275.0 3.8
30 F 2524 324.1 93.8 6.0
31 F 369.2 314.0 137.5 4.6
32 F 240.9 258.1 112.5 7.7
33 M 156.7 239.7 71.9 9.4
34 F 158.0 224.6 48.4 5.8
35 F 342.6 158.1 181.3 6.7
36 M 156.9 151.8 156.3 10.5
37 M 230.9 122.0 168.8 16.5
38 F 2925 929 39.1 5.8

(

):

1 or 2 hr after administration
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Table 2 Serum, bile and tissue concentration of CTRX in cases of the obstructions of the cystic duct
1glV)

Case Sex Serum (ug/ml) Gallbladder Total Ca conc. in
No. (S min) Bile (ug/ml) Tissue (ug/e) gallbladder bile (mg/dl)
39 M 227.5 76.5 96.9 5.3

40 F 316.5 72.7 87.5 16.5

41 F 321.1 58.5 65.6 249

42 M 198.5 42.4 37.5 2.7

43 M 107.1 38.6 20.4 36.2

44 M 203.6 34.1 12.5 12.7

45 F 266.6 32.6 131.3 7.6

46 M 357.6 22.8 68.8 1.9

47 F 2371 16.5 46.9 8.1

48 M 330.2 14.4 5.3 8.2

49 F 138.3 135 112.5 6.4

50 F 245.2 9.6 37.5 4.5

51 F 91.8 7.5 36.0 5.7

52 M 418.9 £5.0 42.2 4.9

53 F 203.3 £5.0 28.2 8.7

54 F 194.0 £5.0 45.3 11.2

55 F 290.0 <3.0 106.3 5.4

56 M 260.3 £3.0 78.1 5.4

57 M 201.0 £3.0 100.0 120.8

58 M 309.2 £3.0 46.9 43

59 F 71.8 <3.0 23.6 46.4

60 F £3.0 78.1 15.2
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Table 3 Biliary concentration of CTRX

Case Gex Route Biliary concentration (ug/ml)

No. Dose O-1hr | 1-2hr | 2-3hr | 3-4hr | 4-Shr | 5-6hr | 12hr | 24hr
1 M 1g IV 7.8 558.2 842.5 962.7 850.7 788.0 674.8 326.8
2 M 1g IV 155.3 502.2 198.4 22.2 116.3 17.9 41.7 =24
3 M 1g IV 584.8 1,205.9 938.6 5124 4735 4329 266.8 205.4
4 M 1g IV 1,252.4 3929 21.9 247 259.9 0.9 106.1
5 F l1g IV 52.0 209.3 211.3 159.2 112.9 102.3 57.9 26.1
6 M 1g IV 21.3 224.6 175.2 116.0 93.6 83.0 47.2 22.0
7 M lg IV 244 .8 319.9 303.5 118.7 82.8 165.3
8 F 1g IV 5.0 88.4 4359 787.1 469.7 436.1 338.5 230.6

Mean 290.4 4441 437.3 337.5 278.0 285.7 204.0 131.3
M 1 g DI/ hr 155.4 175.6 247.8 134.8 74.0
10 3 1 g DI/I hr 146.3 141.9 139.6 £50 33.0
Mean 150.8 158.8 193.7 69.9 535
Fig. 8 Biliary concentration of CTRX Fig. 9 Biliary concentration of CTRX
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B THRE L7 (Table1,2), HUSHGLEI6060I- 50y JE@IZ 5\ T A, Ca il 1% »30mg/dl VL T -1
T TR 1 7 AR b e Ca i 131.9~120mg/dl T (Fig. 12),

51, CTRX ONLERR i - MBI 4 #at L T A CTRX, CZX. CPZ 5 iiitih Ca il 4 5Ei(y
% v CTRX DM it /76,5 g/ml LA I 475 P

Fig. 10 Biliary excretion of CTRX and Table 4 Biliary recovery of CTRX, CZX and CPZ

CZX(0.5g, IV cross over,n=2) (IV, 0-6 hr, % of dose)
g/l Qe | osex | PO | oTRx | czx | cez
5007 K
ya e 1 F 0.5 13.2 0.7
/' 2 F 0.5 0.7 0.1
/
4001 / 3 M 0.5 9.1 35.7
4 M 0.5 1.6 119
c / 5 b 0.5 0.5 7.8
2 w0 . 6 F 0.5 7.3 35.2
£ / 7 F 0.5 2.9 7.4
g 8 F 1 1.5 0.4
5 2004 oo CTRX 9 M 1 3.8 0.7
E ° o—o CZX
/ 10 M 1 1.6
/ 1 M 1 1.5
1001/ 12 M 1 3.7
13 M 1 1.0
° ”’lc\o/u\o\o 14 F 1 0.4
0 v T
0 | 2 3 4 s 6(hr) 15 F 2 0.8
Fig. Il Biliary concentration of CTRX and CZX
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Fig. 12 Correlation between CTRX and Ca Fig. 13 Ca level in bile from the common bile
in the human gallbladder bile duct
n=60, mg.dl)
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Fig. 14 Urinary concentration of CTRX
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Sragilis

Table 5 Urinary recovery of CTRX in patients
with biliary tract diseases

(0—-24hr,1glV)

Case Sex Urinary volume Urinary recovery
No. (ml/day) (%)
1 M 2,700 72.9
2 M 1,350 61.5
3 F 861 63.7
4 M 930 56.5
Mean 1,460 63.7
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Table 7 Postoperative prophylactic effect of CTRX on biliary tract surgery

C w CTRX Clinical
ase B.W. . s ; inical | Adverse
No. |Age Sex (kg) Diagnosis Operation Route Dose | Duration | Total | effect | effect

(8 (days) (8
41 69 F 40 | GB-stone Cholecystectomy v 1x2 10 19 Good (=)
42 73 F 56 GB-stone, DM Cholecystectomy DI 1x2 9 17 Good (-)
43 36 F 64 | GB-stone Cholecystectomy DI 1x2 7 15 Good (-)
44 | 53 F 54 | GB-stone Cholecystectomy, T-tube | DI 1x2 7 14 Good (-)
45 | 29 F 60 | GB-stone Cholecystectomy DI 1X2 7 14 Good (-)
46 | 64 F 49 | GB-stone Cholecystectomy DI 1x2 10 20 Good (-)
X v 1x2 2
47 | 63 F 45 | GB-stone Cholecystectomy DI 1% 2 3 10 Good (-)
48 | 49 F 51 GB-stone Cholecystectomy DI 1x2 4 10 Good (=)
49 32 M 45 | GB-stone Cholecystectomy i)\; 1x2 5 10 Good (=)
50 | 61 M 53 | GB-stone Cholecystectomy, T-tube {)\; 1x2 10 20 Good (-)
v
51 54 M 57 | GB-stone Cholecystectomy DI 1x2 7 14 Good (-)
52 24 M 59 | CBD-stone Cholecystectomy, T-tube| DI 1x2 8 15 Good (-)
53 | 49 I 55 | GB-stone Cholecystectomy, T-tube })\; 0.5x2 7 7 Good (-)
: v

54 | 33 F 54 | GB-stone Cholecystectomy DI 0.5x 2 7 7 Good (-)
55 | 62 F 56 | GB-stone Cholecystectomy DI |0.5x 2 5 5 Good (-)
56 | 58 13 51 | GB-stone, DM | Cholecystectomy i)\; 0.5x2 6 6 Good (=)
57 | 51 3 34 | GB-stone Cholecystectomy DI |0.5x 2 S S Good (-)
58 | 40 M 71 | GB-stone Cholecystectomy DI |0.5x 2 S S Good (-)
59 3z F 45 | GB-stone Cholecystectomy v 1x2 7 15 Good (-)
60 | 57 M 59 | GB-stone Cholecystectomy DI 1x2 6 14 Good (-)
61 57 F 44 | CBD-stone, DM | Cholecystectomy, T-tube| DI 1x2 7 14 Good (-)
62 | 41 F 57 | GB-stone Cholecystectomy DI 1 x2 4 8 Good (-)
63 | 53 F 54 | GB-stone Cholecystectomy DI 1x2 4 9 Good (-)
64 56 M 75 GB-stone Cholecystectomy B; 1x2 7 14 Good (-)
65 | 21 F 49 | GB-stone Cholecystectomy DI 1Xx2 4 8 Good (-)
66 | 48 I 68 | GB-stone Cholecystectomy DI 1x2 4 10 Good (-)
67 | 50 F 61 | GB-stone Cholecystectomy DI 1x2 4 8 Good (-)
68 | 54 F 64 | GB-stone Cholecystectomy DI 1 x2 5 10 Good (-)
69 | 47 M 68 | GB-stone Cholecystectomy DI 1 X2 7 13 Good (-)
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Table 7 (Continued)
Case B.W. : ; : CIRX Clinical | Adverse

No. Age | Sex (kg) Diagnosis Operation Route| Dose Duration | Total | effect effect

(g) (days) (g)

70 | 66 13 51 | GB-stone Cholecystectomy DI 1x2 6 11 Good (—)

71 | 66 F 58 | GB-stone Cholecystectomy, T-tube | DI 1x2 6 11 Good (—)

72 | 65 M 70 | GB-stone Cholecystectomy DI 1x2 6 11 Good (—)

73 | 67 M 43 GB-stone Cholecystectomy, T-tube | DI 1 x2 7 13 Good (—)

74 | 46 M 70 | GB-stone Cholecystectomy DI 1x2 6 11 Good (-)

75 | 72 M 60 | Hepatitis Cholecystectomy, T-tube | DI 1x2 7 13 Good (—)

76 | 34 F 48 | GB-stone, DM | Cholecystectomy, T-tube | DI 1x2 6 11 Good (-)

77 | 49 F 64 | GB-stone Cholecystectomy DI 1x2 6 11 Good (-)

78 | 61 F 55 | GB-stone Cholecystectomy DI [0.5x2 8 7.5 Good (—)

79 | 57 F 54 GB-stone Cholecystectomy DI 1 x2 4 8 Good (—)

GOT

80 | 56 M 66 | GB-stone Cholecystectomy DI 1x2 3 6 Good GPT}T

Al-P

81 | 38 M 58 | GB-stone Cholecystectomy DI 1x2 3 6 Good (—)

82 | SS M 80 | GB-stone Cholecystectomy DI 1x2 S 10 Good (=)

83 | 65 M 80 | GB-stone Cholecystectomy |AY 1x2 S 10 Good (—)

Table 8 Clinical effect of CTRX on surgical intra-abdominal infections
Case | B.W. . .. | Underlying CIRX Isolated Clinical | Adverse
No. Age | Sex (kg) Diagnosis diseases Route Dose | Duration | Total organisms effect | effect
(days) | (2)
84 |17 | F 55 ?b(;r:s(i Appendicitis IV |1x2 S 10 | Bacteroides Good ()
Panperi- o S. lzen_zolyticus} -
85 |79 | F 49 tonitis Appendicitis IV [1x2 S 10 | E. coli Good | Eruption
-(-)

FEMI28.:, CET 4g 4 7 HIBHE G S 40Tz fly (2 may EORT 20 s 0 Ty 2 L m B 15,7000 08,300,
RAEG T B 0L E coli, K.ooxvtoca, S, laccalis, S, cpi- CRP+ 6 —+ 2 =4z ibl 72 =0 CPZ 2g1-
dermidis v Flavobactervinm,  Alcaligenes 2311 UL e 200 WS Flavobacterivm = Candida sp. -
CTRX 1g o 1 B2 ey hdagiz L0, i, CRP + 3 AL
A Y 2 L2, Flavobacteyiwom % Py 28 T FEFI3L L, WIER fnE it = bp U7 PTCD & b iy

L 1

P

LA, 6 I Powcriginosa 700130 1

FEBI290 L 48NN 12 2 (02 Ao L 72 (el = b A
C. freundii, S, faecalis, B. fragilis, a-strcptococeus 9
W HAL72 0, CTRX 1g A 1 H 2 b, 4

2, 2000 FHE D cloacace 2980040, C1imeEREL 14,200,
394 CH AN v 1022 CEZ 1 1 2g T
SPEWERE SR 2 kL CTRX 1 g A /B o 20

10 INEYES 1 IR IO URNS S U I (11 SR R A N O

cloacac RN LER2 00 L, 4 LT R (L %

LU
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Fig. 15 Case 3,N.E., 44y.0., male, 67kg, acute cholecystitis

CFX 42 | FOM 4g
°C) T CTRX 0.5g<2. 8days
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5 38+

o

£

2 A A

z 37 7

2

@

36+

Bacteriology Unknown
WBC 17,700 8, 000 7,300
CRP AR -
GOT 9 25 18
GPT 93 50 »
Bl 2.8 0s 0.3
Abdominal pain 2
Tenderness

Fig. 16 Case 4, M.M.. 48y.0.. female, 47kg, cholecystitis ¢ stones

CTRX 0. 5g x 2, 14days

]

opP

CP 2g
°C)
38F
<
=1
=
2 5
g
z
5
E
36+
Bacteriology
WBC 16, 100 8, 000
15, 700
CRP +6
Vomiting
Abdominal pain
Tenderness

A ENTH D (Fig. 19),
EM3205, CEX 1,000mg #° 7 HE#pif& 5 2T 7z

N g2, WA SRz xr U, 77 F 7R SERE 7 7 LBt
L (fa]sg Ang, 7272 L CEX mthid) i2xf L T, CTRX

7z
i b A o E. aerogenes & S. faecalis % 3872 D

6. 000 6, 900

+6

lgo 1 H 2 mldiEsniicTe HHICHRE TR,

EM35 L, E#AzH7z ) CEX 1,000mg & ARATL Tw
H A O I - ISR TH 5, PTC X )15
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Fig. 17 Case 22, N.N,, 57y.0., female, 50kg, cholecystitis ¢ stones,

bronchitis
. [_CEZ
' 0 CTRX Tg - 2. 14days )
39t
v ‘
=1
3 38’~
5
a
£
3
z ¥ A A -
5 \// \/W LY
36
Bacteriology ‘BA fragilist + )
WBC | 14,000 10, 400 11,800 7.100
CRP [ 43 Sl
GOT | S8 16 18
GPT 52 12 14
Al-P(KA 39 18. 4 9.2
Abdominal pain
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Table 9 Clinical efficacy of CTRX on biliary tract infections by isolated organisms

Oreanisms N | | Good | Fair | Poor | e | Filecenes
Single infection
S. aureus 2 2 100
S. faecalis 1 1 100
a-Streptococcus 2 2 100
E. coli 1 1 100
K. pneumoniae 2 1 1 50
K. oxytoca 1 1 100
Klebsiella 1 1 100
E. cloacae 2 1 1 100
A. calcoaceticus 1 1 100
P. aeruginosa 1 1 100
P. cepacia 1 1 100
Pseudomonas 1 1 0
Other GNB 2 1 1 100
Peptostreptococcus 1 1 100
Fungi 1 1 100
Sub total 20 3 15 2 0 0 90.0
Mixed infection
S. faecalis + E. aerogenes 1 1 100
S. faecalis + C. freundii 1 1 100
E. coli+ K. oxytoca 1 1 -
E. coli + B. fragilis 1 1 0
S. faecalis + a-Streptococcus + E. coli 1 1 100
E. aerogenes + Flavobacterium + P. maltophilia 1 1 0
Staphylococcus + Streptococcus + B. fragilis 1 1 100
E. aerogenes + H. alvei + B. fragilis 1 1 100
E. cloacae + K. oxytoca + B. fragilis 1 1 100
S. epidermidis + S. faecalis + E. coli + K. oxytoca 1 1 100
.g. faecalis + K. oxytoca + A. hydrophilia + 1 1 100
. freundii
S. faecalis + a-Streptococcus + C. freundii +
B. fragilis 1 ! 100
Sub total 12 1 8 0 2 1 81.8
Negative 2 100
Unknown 6 2 4 100
Total 40 6 29 2 2 1 89.7
TDORE, SRR b7 o T, RRFEIZ L T ST AT ML S T T L b A
W92 12T 3 A HUEI O ) B, b f R R LA Lotz BEEEIE ) T i
D Lo, A5 L#j‘f"‘”ll"%%fw LR R LF/RS WL T h 2 2%y, £, 3 vfl“}l‘x‘u‘c-’u,‘.':;[;
x4

=

LATHMUIIE NI S A 5 7 7 L EVERRH TH D 2 T L B Y 7 N BEHER C BRE R A T
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Table 10 Isolated organisms before and after
treatment with CTRX

Organisms Before | Eradicated | Persisted | After

S. aureus

S. epidermidis
S. faecalis
a-Streptococcus
E. coli

K. pneumoniae
K. oxytoca
Klebsiella

E. cloacae

E. aerogenes

C. freundii

H. alvei

A. hydrophilia
P. aeruginosa

—_e e R W N W = R W e

P. cepacia

P. maltophilia
Pseudomonas
Flavobacterium
Other GNB
Peptostreptococcus
B. fragilis

S R T T Sy S U U U S UC SN NG S GER U S G g SN G,
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Table 11 MIC of clinically isolated organisms
. 6
Organisms g;igg MIC (ug/ml) : 10¢ cells/ml

CTRX CTX CPZ CMZ
S. aureus 1 3.13 1.56 6.25 0.78
S. epidermidis 2 6.25 3.13,6.25 3.13 0.78,1.56
S. faecalis 8 25 ~>100 100 ~ >100 6.25 ~ 50 100 ~ >100
E. coli 2 0.05 0.025 0.1,0.2 0.39,0.78
C. freundii 6 0.1 ~ 100 0.05 ~ 50 0.39 ~ 100 25 ~>100
C. diversus 1 0.2 0.05 0.2 0.78
K. pneumoniae 6 0.05~0.1 0.025 ~0.1 02~125 0.78 ~ 3.13
E. cloacae 3 0.39 ~6.25 0.2 ~6.25 1.56 ~ 25 100 ~ >100
E. aerogenes 3 0.1 ~25 0.05 ~ 25 0.39 ~ 25 >100
H. alvei 1 6.25 3.13 50 >100
S. marcescens 1 25 25 >100 >100
P. aeruginosa 4 6.25 ~>100 12.5 ~>100 3.13~ 50 >100
P. cepacia 1 >100 >100 12.5 >100
Alcaligenes sp. 1 >100 >100 >100 >100
A. calcoaceticus 2 0.1, 25 0.1, 50 0.78,>100 12.5,>100
Flavobacterium 11b 1 12.5 12.5 6.25 100
B. fragilis 7 3.13~125 1.56 ~12.5 6.25 ~ 25 3.13~6.25
P. anaerobius 1 6.25 6.25 0.78 1.56
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Table 12 Clinical efficacy of CTRX on biliary tract
infections in Europe

. . No. of 20
Diagnosis cases Cure|Improvement | Failure
Liver abcess 27 13 S 4
Cholecystitis 28,29 S 2 3
Cholangitis 20 2 2 0 0
Total 20 9 7 4
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Ceftriaxone (CTRX, Ro 13-9904), a new cephem antibiotic, was studied about its excretion into the bile
and clinical efficacy in 116 cases with biliary tract diseases including infections. Patients having shown a
positive response in the intradermal test were excluded.

Following results were obtained.

1) The mean blood concentration 5 min. after intravenous injection with 1.0 g CTRX was 233.6 ug/ml
(n = 54). The blood level was also measured 2 h, 6 h and 24 h after intravenous dosage of 0.5 g CTRX in
4 cases and 1.0 g in 7 cases. The level was 69.6 ug/ml and 80.6 ug/ml at 2 h and 50.7 ug/ml and 53.3 ug/ml
at 6 h, with 0.5 g and 1.0 g CTRX, respectively, while it was still 14.9 ug/ml 24 h after injection with 1.0 g.
The fact shows its much longer presence in the blood compared with cefoperazone (CPZ) and ceftizoxime
(CZX).
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2) The mean urinary recovery rate at 24 h in 4 cases administered with 1.0 g was 63.7%.

3) The gallbladder tissue concentration after intravenous administration with 1.0 g was very favorable:
121.3 + 87.8 ug/ml. The mean concentration in gallbladder of the one with the intact cystic duct was as high
as 1,061.4 ug/ml.

4) CTRX was compared in biliary excretion at 6 h with CPZ and CZX by a crossover method in 21
cases with an ordinary T-tube or a balloon-occludable T-tube inserted. The mean maximum bile concentra-
tion after administration with 0.5 g and 1.0 g was 255.1 ug/ml and 574.5 ug/ml, respectively. A high level
was maintained still after 6 h. The bile recovery rate at 6 h ranged from 0.4% to 13.2%. There was no signifi-
cant difference among drugs in Ca concentration in the bile measured simultaneously.

S) The clinical efficacy of CTRX was observed in a total of 40 cases; 24 cases with cholecystitis, 15
with cholangitis and 1 with hepatic abscess, administered by intravenous injection or drip infusion with
0.5 g or 1.0 g twice a day for 4 to 15 days, 7 days on average. Results were very favorable with an excellent
response in 6 cases, good in 29, fair in 2, poor in 2 and unknown in 1. The efficacy rate was 89.7%.

6) The bacteriological efficacy of CTRX was favorable against all bacterial strains tried and the efficacy
rate was 81.8% even in cases with multiple infections.

7) Side effects appeared in 3 cases; eruption in one case and elevation of GOT and GPT in 2 out of 83

cases (3.5%).



