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Table 1. Background of patients studied
Case Name Age Sex Examination period Diagnosis
No. )
1 KH 70 F Pancreatoduodenectomy Ampullary cancer, Obstructive
jaundice, Cholangitis
TY 75 F Pancreatoduodenectomy Gallbladder cancer
KS 54 M Hepatectomy Gallbladder cancer
Liver cirrhosis
4 NM 57 F Cholecystectomy Calcerated cholelithiasis
5 HN 77 F Cholecystectomy Choledocholithiasis
Choledochotomy Cholecystitis
T-tube drainage
TK 86 M Cholecystectomy Cholelithiasis, Adenomyomatosis
HT 81 F Cholecystectomy Cholelithiasis
Sigmoidectomy Sigmoid cancer
WK 72 F Bile duct resection Gallbladder cancer
TK 63 F Cholecystojejunostomy Pancreas cancer
Obstructive jaundice
10 MF 74 F Cholecystectomy Choledocholithiasis
Choledochotomy
T-tube drainage
11 MF 65 M Hepatectomy Hepatoma
12 TR 49 F Hepaticojejunostomy Pancreas cancer
Obstructive jaundice
13 KY 64 M Cholecystectomy Gallbladder polyp
14 YM 60 M Cholecystectomy Cholelithiasis
Adenomyomatosis
15 IK 72 M Tumor-thrombus resection Hepatoma
in portal vein
16 IH 51 M Cholecystectomy Cholelithiasis
17 TY 72 M Hepaticojejunostomy Gallbladder cancer
Obstructive jaundice
18 KM 52 F Cholecystectomy Cholelithiasis
Adenomyomatosis
19 SK 56 F Cholecystectomy Cholelithiasis
20 TK 68 M Cholecystectomy Choledocholithiasis
Choledochotomy
T-tube drainage
21 IT 73 M Cholecystectomy Cholelithiasis
Adenomyomatosis
22 ST 65 M Cholecystectomy Choledocholithiasis
Choledochotomy
T-tube drainage
23 WE 45 F Hepatectomy Chlangioma
24 KM 90 F post-PTCD Choledocholithiasis
Cholangitis
25 TY 72 M post-PTCD Gallbladder cancer
Cholangitis
26 NS 77 M Pancreatoduodenectomy Bile duct cancer
27 NS 77 M post-PTCD Bile duct cancer
Cholangitis
28 MM 71 M post-PTCD Hilar cancer
29 YS 78 F Caudal pancreatectomy Pancreas cancer
30 OK 84 F Choledochotomy Choledocholithiasis
31 MS 64 F Hapatectomy Intrahepatic cholelithiasis

Subtotal gastrectomy

Gastric cancer
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Table 2. Concentration of drug in the gallbladder bile components of patients studied
Component in bile
Case Nam
no. € Bacteria T. chole. Phospholipid T. bil. D. bil. T. bile acid Free BA
(10%/ml) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (u mol/L) (» mol/L)
1 KH 4 46 132 8.4 7.8
2 TY 6 16 104 18.1 14.6 5416.82 0
3 KS 0 230 1739 254.0 194.0 392237.00 932.80
4 NM 5 37 82 0.2 0.2 67.82 0.54
5 HN 6 23 202 14.4 10.4 39204.20 37.63
6 TK 4 135 1548 138.3 93.3 89986.30 865.71
7 HT 6 155 1233 128.5 9.5 156848.00 15076.70
8 WK 8 115 738 12.1 11.3 103465.00 578.36
9 TK 4
10 MF 0 132 991 45.9 36.3 92368.40 230.42
11 MF 0 248 1299 99.9 55.8 501885.00 330.08
12 TR 0 165 1328 172.5 130.5 177011.00 0
13 KY 0 295 2127 134.5 105.0 366876.00 0
14 Y™ 4
15 IK 0 245 1604 156.0 130.0 72469.90 123.63
16 IH 132 465 29.4 27.3 55111.40 285.28
17 TY 0 46 45 0.7 0.5 10.42 0
18 KM 0 402 3980 169.5 55.5 198297.00 482.67
19 SK 0 150 1125 89.0 49.0 86568.70 103.82
20 TK 7 80 1095 22.5 22.5 33472.30 297.01
21 IT 4 90 768 77.5 63.5 35695.70 37.09
22 ST 0 171 1017 40.5 25.8 215186.00 175.18
23 WE 0 470 4265 250.0 154.5 204352.00 649.07
Table 3. Grepafloxacin concentrations in serum, bile and gallbladder tissue
_— Bile Bile Gallbladder
Case Name Duration (iegr/unrlg Gallbladder Bile duct tissue
) (ng/ml) (ug/ml) (ug/®)
1 KH 4 0.77 0.72 1.95
2 TY 3 0.32 1.90 1.06
3 KS 2 0.26 3.82 0.94
4 NM 2 0.13 0 3.21 0.31
5 HN 2 0.50 2.97 10.50 1.24
6 TK 6 0.48 24.60 6.56
7 HT 5 0.84 19.34 18.12 3.79
8 WK 4 0.63 0.18 0.77
9 TK 4 0.53 10.74 2.28
10 MF 2 1.15 9.50 1.11
11 MF 2 0.52 10.72 1.54
12 TR 2 0.06 2.37 0.80 0.22
13 KY 2 0.43 8.45 17.49 1.59
14 YM 2 0.93 0.32 16.83 1.51
15 IK 5 0.64 22.02 2.30
16 IH 2 0.56 3.36 6.01 0.83
17 TY 3 0.10 0 0.36
18 KM 2 0.80 9.71 6.08
19 SK 5 0.53 10.29 0.91
20 TK 3 0.12 0.83 2.09 0.99
21 IT 5 0.29 5.52 7.60 0.63
22 ST 2 0.39 1.72 5.48 0.41
23 WE 5 0.80 26.27 14.70 5.20

*Duration after oral administration of grepafloxacin
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Table 4. Grepafloxacin concentrations in serum, bile and gallbladder tissue

Case Name Serum Bile (Bile Duct) Bile (Gallbladder) Gallbladder tissue
0. (ug/m)) (ug/ml) (ug/ml) (g/®
1h 2h 3h 4h 5h 6h 7h 8 9h 10h|1h 2h 3h 5h 6h 8h 10h|2h 3h 4h Sh 6h |2 3 4h Sh 6h
1 KH (0.70 0.74 0.43 0.77 0.82 0.77 0.76 0.57 0.48 0.12 1.95
2 TY [0.51 0.46 0.32 0.26 0.26 0.19 0.22 0.20 1.90 1.06
3 KS 0.12 0.26 0.31 0.39 38 0.94
4 NM 0.07 0.13 3.21 0 031
5 HN [0.54 0.50 10.50 297 1.4
6 TK 0.48 0.49 0.48 A6 6.5
7 HT 1.04 0.84 0.73 18.12 19.34 3.1
8§ WK ]0.27 0.34 0.55 0.63 0.76 0.93 0.18 0.77
9 TK 0.86 0.53 10.74 2.28
10 MF |0.71 1.15 1.01 9.50 Ll
11 MF |0.60 0.52 0.38 0.36 0.36 0.32 0.33 10.72 1.4
12 TR ]0.07 0.06 0.07 0.80 237 0.22
13 KY [0.26 0.43 17.49 8.45 159
14 YM (0.93 0.93 0.81 16.83 0.32 1.7
5 K 0.74 0.64 0.57 0.46 0.40 22.02 2.30
16 IH (049 0.56 0.54 6.01 3.36 0.83
17 TY 0.15 0.13 0.10 0.09 0 0.36
18 KM (0.67 0.80 9n 6.08
19 SK 0.53 0.43 0.54 0.36 10.29 091
20 TK 0.11 0.12 2.09 0.83 0.9
2 1IT 0.30 0.29 7.60 5.52 0.63
22 ST 10.23 0.39 5.48 171 041
23 WE 0.80 0.71 0.63 0.53 14.70 26.27 520
24 KM (1.30 2.06 2.39 2.69 2.85 4.35 10.69 2.29
25 TY |[0.21 0.16 0.15 2.70 1.73 0.51
26 NS 0.81 0.92 0.93 0.90 0.80
27T NS 1.65 4.81 1.05 13.69 1451 1333 9.5
28 MM [0.89 1.04 921
29 YS [0.88 1.00 1.00
0 0K [1151.14
31 MS 051 0.72 0.60 0.58 047 0.53 954
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Table 5. Clinical summary of patients treated with grepafloxacin

Case Name Age Diagnosis Underlying Isolated organism Grepafloxacin Clinical Bacterio- Adverse Surgical
no. Sex disease Before D Total effect logical  effect procedure
“After 0se ota effect
mg x times x days dose (g)
1 MT 56 Cholecystitis  Cholelithiasis Unknown 200x2x7 2.8 Good  Unknown — -
M DM
Duodenal ulcer
2 KT 41 Cholecystitis  Gastric cancer Unknown 200x2x5 3.8 Good  Unknown - -
F post op. 100x2x9
3 AK 44 Cholecystitis  Gastric cancer Unknown 300x1x5 1.5 Good  Unknown - -
M post op. ‘
4 MM 66 Cholecystitis Chronic — 200x2x14 5.6 Good  Unknown - PTGBD
F renal failure -
5 SK 69 Cholangitis Gallbladder K. pneumoniae 200x2x7 2.8 Good Decreased — -
F cancer post op. C. freundsi
Hypertension E. faecalis
C. freundit
E. faecalis
6 SK 69 Cholangitis Gallbladder Unknown 200x2x14 5.6 Good  Unknown — —
F cancer post op.
Hypertension
7 OK 83 Cholangitis Choledocholithiasis K. pneumoniae 100x2 x7 14 Good Decreased — -
F post op. E. cloacae
S. aureus
E. cloacae
8 IS 78 Cholangitis Gallbladder E. cloacae 200x2x7 2.8 Good Eradicated — PTCD
F cancer —
Choledocholithiasis
9 TY 72 Cholangitis Gallbladder E. cloacae 100x 2 x 14 2.8 Good Decreased — —
M cancer C. freundii
DM E. faecium
Pulmonary E. faectum
emphysema
10 KH 70 Cholangitis Ampullary A. caviae 200x2x14 5.6 Good  Changed - PTCD
F cancer E. coli
E. faectum
11 TY 75 Cholangitis Gallbladder K. pneumoniae 100x2x12 24 Good  Changed — PTCD
F cancer S, sciun
E. faecium
12 NY 69 Cholangitis  Gastric cancer Unknown 300x1x10 3.0 Good  Unknown — —
F post op.
Obstructive
jaundice
Hypothyroidism
13 YK 77 Cholangitis Gallbladder E. faecalis 300x1x7 2.1  Excellent Eradicated — —
F cancer post op. —
14 KH 70 Cholangitis Ampullary Unknown 150 x 2 x 10 3.0  Excellent Unknown — —
F cancer post op.
15 IH 79 Cholangitis Choledocho- Unknown 300x1x7 2.1 Good  Unknown - -
M duodenal fistual
16 SK 79 Cholangitis Gallbladder K. pneumoniae 300x1x7 2.1 Good Decreased — —
F cancer E. coli
B. thetaiotaomicron
. col
B. thetaiotaomicron
17 NS 77 Cholangitis Pancreas cancer — 200x 2 x21 8.4  Excellent Unknown - PTCD
M Chronic sinusitis
Bronchial asthma
18 KM 90 Cholangitis Choledocholithiasis E. coli 200x2x17 6.8 Good  Unknown — PTCD
F K. pneumoniae
C. perfringenes
B. ovatus
B. distasonis
19 HM 61 Cholangitis Bile duct cancer K. pneumoniae 200x2x3 1.2 Excellent Eradicated — PTCD
M I ——

DM: diabetes mellitus
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Table 6. Laboratory findings before and after grepafloxacin therapy

Total

Case dose RBC Hg Ht WBC St. Seg. Eos. Bas. Ly. Mon. Plat. GOT GPT Al-p D.Bil. T.Bi. BUN Cr.
L (x10) @d) (%) (mmd) (%) (%) (%) (%) (%) (%) (10mm® (IU) (IU) (IU) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
1 28 B 453 155 449 1800 0 77 0 0 13 10 32.0 47 30 623 04 0.5 9 1.0
A 403 131 418 5800 0 49 1 1 44 5 25.1 22 25 321 03 05 15 0.9
2 38 B 403 12.0 36.2 14700 1 8 0 0 10 3 27.7 18 11 269 0.2 04 12 0.7
A 407 117 372 5700 1 36 3 2 48 10 30.2 38 38 207 01 03 12 0.5
3 15 B 396 125 359 7100 8 73 0 O 11 8 18.2 24 26 143 02 03 14 0.7
A 381 112 337 7100 2 54 1 1 34 8 18.9 31 28 236 03 04 16 0.7
4 56 B 288 82 275 10100 7 8 0 O 4 6 10.8 12 13 206 0.2 03 77 104
A 262 74 255 4200 1 8 0 1 6 5 20.2 18 7 261 01 02 45 8.8
5 28 B 425 12,0 388 12200 O 77 2 0 17 4 34.8 18 17 529 0.2 05 15 0.8
A 402 111 363 6000 0 62 0 0 35 3 26.5 19 18 464 0.2 05 16 0.9
6 56 B 399 112 363 5800 5 78 1 1 11 4 234 89 106 503 0.2 05 21 1.2
A 38 105 345 4400 0 62 1 1 32 4 30.7 22 24 492 02 04 20 0.8
7 14 B 397 11.8 365 11200 10 82 0 O 4 4 21.6 52 63 438 0.5 0.9 12 0.5
A 364 104 342 3600 0 49 0 0 41 10 23.0 15 9 207 02 04 12 0.7
8 28 B 312 9.7 282 17700 6 8 0 0 4 3 43.7 80 198 1619 14.6 20.7 18 0.6
A 376 112 351 5400 1 54 1 1 33 10 27.9 41 57 497 26 4.0 13 0.5
9 28 B 397 123 369 17300 2 8 1 0 7 6 52 100 517 0.7 1.2 15 0.8
A 345 10.7 32.8 800 O 66 2 1 27 4 22 31 326 04 0.7 18 0.9
10 56 B 358 105 331 15300 2 8 0 1 8 3 31.7 94 108 1026 4.9 6.5 16 0.5
A 386 114 36.0 6900 0 66 2 1 25 6 30.2 46 66 518 0.9 1.1 9 0.6
11 24 B 273 7.8 259 11300 1 8 0 0 13 3 49.2 9% 52 1876 4.7 6.2 13 0.4
A 414 121 391 800 1 5 4 1 35 4 18.8 54 371458 15 2.1 10 0.4
12 30 B 357 101 33.7 22300 2 8 0 1 10 3 20.9 26 10 458 0.1 0.2 6 0.8
A 33 95318 7200 4 8 0 0 12 2 22.2 33 12 512 01 0.2 11 0.6
13 21 B 302 84 2.7 7900 2 78 2 1 13 4 29.0 23 22 342 01 0.2 38 1.0
A 343 93 311 3200 0 47 4 2 34 13 29.9 22 20 288 0.2 03 20 0.9
4 30 B 411 12.0 363 18700 13 8 0 0 2 1 18.8 69 42 482 33 34 39 2.1
A 319 93 288 10300 0 8 1 0 10 6 38.8 86 64 487 0.7 08 15 0.7
15 21 B 410 130 393 6600 14 59 2 2 15 8 6.6 67 92 421 05 14 23 1.0
A 418 131 394 6500 1 54 1 1 35 8 14.3 18 12 266 0.3 0.6 18 0.9
16 21 B 322 107 33.0 17200 8 72 1 1 10 8 9.3 43 22 481 1.1 1.5 39 1.5
A 327 103 331 4400 0 53 1 2 35 9 20.9 27 18 318 04 0.6 22 0.8
17 84 B 459 143 433 10200 6 76 6 0 8 4 144 219 314 953 55 6.5 16 0.9
A 426 132 402 7200 0 65 6 0 21 8 204 31 41 35 06 09 14 0.8
18 68 B 419 134 406 800 1 8 0 0 4 6 16.0 510 473 1469 7.0 8.0 59 1.5
A 318 98 326 7100 0 75 2 2 13 8 34.3 22 15 389 03 04 18 0.6
19 12 B 478 133 41.1 4100 0 72 0 0 21 7 19.7 33 42 732 0.2 04 9 0.5
A 452 128 391 3%0 7 60 1 o0 25 7 16.3 23 26 516 06 08 15 0.7
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Studies on biliary excretion and clinical evaluation of
a new oral antimicrobial agent, grepafloxacin

Takeaki Shimizu and Osamu Sato
Department of Surgery, Shinrakuen Hospital
1-27 Nishiariake-cho, Niigata City 950-21, Japan

The purpose of the present study was to evaluate the influence on biliary excretion and provide a
clinical evaluation of grepafloxacin (GPFX), a new synthetic, oral quinolone antimicrobial agent. The 31
patients who were operated on for biliary tract disease were examined for biliary excretion of GPFX and
bile acid in bile, and given clinical examinations. Every patient was administered 200 mg orally. The
concentrations of GPFX in serum, bile and gallbladder tissue were measured by HPLC. The peaks of
GPFX in serum ranged from 0.06 to 1.15 pg/ml, in gallbladder bile from O to 26.27 uxg/ml, in bile duct
bile from 0.80 to 18.12 xg/ml and in gallbladder tissue from 0.22 to 6.56 ug/g. The biliary excretion of
GPFX indicated that there was enough drug to treat biliary infection.

The clinical efficacy of GPFX was evaluated in 19 patients with cholangitis. Effective clinical response
without any clinical adverse effect was recognized in all 19 patients.

In summary, the concentration of GPFX in bile and gallbladder tissue was sufficient for the treatment of
biliary tract infection, and the clinical result of GPFX for patients with cholangitis was good or excellent.



