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Chemical structure of temafloxacin and its metabolites
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Table 1-1. Concentration of temafloxacin in serum, gallbladder tissue and bile (150 mg b.i.d., 3 consecutive days)

Case | Time after Concentration
‘ Sample
no. ‘| final dose (h) TMFX | EDA | MEDA AQ |TMFX-G| EDA-G |MEDA-G| AQ-G
3 serum 1.01 ND ND ND 0.03 0.02 0.02 ND
1 3 gallbladder tissue 1.68 ND ND ND ND ND ND ND
3 gallbladder bile 8.85 0.15 0.12 0.03 0.74 0.02 0.05 ND
4 serum 1.37 0.02 0.02 ND ND 0.02 ND ND
2 4 gallbladder tissue 3.94 0.11 0.13 0.41 0.88 0.16 0.32 0.27
4 gallbladder bile 66.4 2.22 1.41 0.15 26.3 ND ND 0.16
4 serum 1.37 ND ND ND 0.07 0.02 0.02 ND
3 4 gallbladder tissue 2.73 ND ND ND ND ND ND ND
‘ 4 gallbladder bile 3.23 0.13 ND ND ND ND ND ND
4 serum 1.03 0.02 0.02 ND 0.03 0.02 ND ND
4 4 gallbladder tissue 2.41 ND ND ND ND ND 0.07 ND
4 gallbladder bile 16.6 0.69 0.31 0.04 14.3 0.32 0.25 0.3
5 gallbladder tissue 0.69 0.08 ND ND 0.04 ND ND ND
5 5 gallbladder bile 1.87 1.29 0.09 0.02 ND ND 0.03 0.03
4 common duct bile 4.32 0.49 0.09 ND ND ND 0.04 ND
6 5 serum 0.35 ND ND ND ND ND ND ND
5 gallbladder bile* 1.21 0.07 ND ND ND ND ND ND
5 serum 0.83 ND ND ND ND ND ND ND
7 5 gallbladder tissue 2.84 0.29 0.12 ND ND ND ND 0.08
5 gallbladder bile 46.5 1.52 0.70 0.05 13.9 0.14 0.05 0.10
5 common duct bile 6.12 0.21 0.09 ND 1.81 0.11 0.03 ND
8 5 serum 0.98 ND ND ND 0.05 0.02 ND ND
5 gallbladder bile 30.9 0.67 0.40 0.04 11.9 0.22 0.02 0.08
5 serum 0.5 ND ND ND 0.03 ND ND ND
9 5 gallbladder tissue 2.84 ND 0.09 ND ND ND ND ND
5 gallbladder bile* 0.28 0.40 0.02 0.04 0.12 ND ND 0.07
5 serum 1.77 0.02 ND ND 0.13 ND 0.02 ND
10 5 gallbladder tissue 5.31 0.20 0.13 ND ND 0.02 ND 0.08
5 gallbladder bile 9.6 2.15 0.44 0.36 5.64 2.42 0.51 0.84
5 common duct bile 27.8 1.57 0.70 0.26 18.0 2.50 1.22 0.19
7 serum 1.59
i 6 gallbladder tissue 2.4
6 gallbladder bile 11.9 0.32 0.16 ND 4.43 0.31 0.26 ND

TMFX: temafloxacin ~ G- glucuronide  ND: not detected

* cystic duct obstruction
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Table 1-2. Concentration of temafloxacin in serum, gallbladder tissue and bile (300 mg b.i.d., 3 consecutive days)

Case | Time after Concentration
Sample
no. | final dose (h) TMFX | EDA | MEDA | AQ |TMFX-G| EDA-G |MEDA-G| AQ.G
4 serum 0.93 ND ND ND 0.07 0.02 0.02 ND
12 4 gallbladder tissue 3.24 ND 0.10 ND ND ND ND ND
4 gallbladder bile 19.7 0.55 0.36 0.04 14.8 0.04 ND ND
4 serum 2.61 ND ND ND 0.37 0.13 ND ND
13 4 gallbladder bile 1.87 | 0.05 0.07 ND 0.05 ND 0.02 ND
4 common duct bile 82.9 1.75 2.44 ND 32.2 ND ND ND
5 serum 0.52 ND ND ND ND 0.02 0.02 ND
14 5 gallbladder tissue 2.08 ND 0.08 ND ND 0.10 ND ND
5 gallbladder bile 8.88 | 0.99 0.16 ND 1.1 ND ND ND
5 serum 1.02 ND ND ND 0.07 0.03 0.02 ND
15 5 gallbladder tissue 3.22 0.07 0.09 ND ND ND ND ND
5 gallbladder bile 7.2 0.19 0.07 ND 1.93 0.19 0.08 ND
16 5 serum 1.24 ND ND ND 0.03 ND ND ND
5 gallbladder tissue 3.01 ND 0.07 ND 0.06 ND ND ND
4 serum 4.35 | 0.04 ND ND 0.27 ND 0.03 ND
17 5 gallbladder tissue 6.01 ND ND ND ND 0.10 0.08 ND
5 gallbladder bile 2.77 | 0.31 0.03 ND 0.17 0.03 0.02 0.02
5 serum 5.36
18 5 gallbladder tissue 7.9
5 gallbladder bile 56.6 1.15 0.82 0.33 34.03 3.43 2.03 ND
6 serum 3.46 | 0.05 0.05 ND 0.44 0.05 0.03 ND
19 6 gallbladder tissue 9.86 | 0.33 0.38 0.18 0.47 0.07 0.07 0.06
6 gallbladder bile 164.3 3.77 2.30 0.73 | 1824 12.5 8.14 ND
6 serum 3.41
20 6 gallbladder tissue 8.6
6 gallbladder bile 67.4 1.53 1.88 ND 48.14 1.72 1.85 0.51
TMFX: temafloxacin ~ G: glucuronide = ND: not detected
Table 1-3. Concentration of temafloxacin in serum, gallbladder tissue and bile
Case| Dose Time after Concentration
no. | (mgx times Sample
| xdays) |nal dose ) TMFX | EDA |MEDA| AQ [TMFX-G|EDA-G|MEDA-G| AQ-G
3 serum 0.56 | ND ND ND 0.04 ND ND ND
21 |150x1 3 gallbladder tissue | 1.15 [ ND ND ND ND ND ND ND
3 gallbladder bile 12.4 0.19 | 0.10 | 0.02 ND ND ND ND
5 serum 425 0.05 | 0.02 | ND 0.53 | 0.03 0.04 | 0.02
22 |300x2x7 5 gallbladder tissue | 7.71 | 0.11 | 0.16 ND ND ND ND ND
5 gallbladder bile 13.9 0.32 | 0.15 | 0.02 0.61° | ND ND ND
18 serum 1.41 | ND | 0.01 ND 0.3 0.04 0.02 ND
22 [300x2x2.5 18 gallbladder tissue 5.16 [ ND ND ND 0.1 ND 0.09 ND
18 gallbladder bile 219 | 0.04 | ND ND ND 0.03 0.03 __NB‘

TMFX: temafloxacin

G: glucuronide

ND: not detected
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Table 2. Bile concentration of temafloxacin and ofloxacin (crossover method, 300 mg p.o., HPLC)
Case Antimicrobial Bile concentration (ug/ml) Bile | Biliary ATC
Age/Sex volume | recovery 0-12
no. agent before {0~2h|{2~4h|4~6h|6~8h|8~10h|10~12h mD) | (%/12 b (ug'h/ml)
TMFX ND | 0.09 | 3.23 | 26.0 | 30.6 334 21.6 246 162 2082
24 75/F (35) 2) 43) (50) (36) (40) :
OFLX 5.98* | 7.69 | 14.9 | 16.8 | 13.6 24,2 14.5
@8) 40) 55) 38) 42) 53) 266 1.37* | 174.9*
TMFX ND ND 0.05 | 24.5 | 19.0 13.3 11.6
253 0.90 125.3
25 | 78/F (54.5 | (46) | 42) | (45 | (33) 32)
OFLX ND ND 8.38 | 11.3 8.43 6.95 7.42
o | G0y | @ | 45 | @ | @5 | 26 | 050 | 775
TMFX ND ND 4.37 | 16.8 22.6 17.9 12.7
225 1.00 136.0
% 70/F 1) 42) 41) 39) (40) 42)
OFLX ND 6.88 | 16.7 7.35 5.20 3.94 2.68
@ | a® | a® | @® | @3 | @ | 200 | 040 | 88
TMFX ND ND 17.0 17.7 13.6 10.6 8.19
253 0.94 126.0
27 | 28/F (45) (45) (39 (45) (40) (39)
OFLX ND 1.86 0.37 9.69 6.34 4.27 3.11
445 | 61 |@as) | @3 | @9 | @8 | 60 | 036 | 482
TMFX ND ND ND 2.62 | 10.3 10.5 8.7
265 0.47 55.6
28 | 63/M 43) 49 (40) (45) (36) (562)
OFLX ND 2.57 6.88 4.35 3.29 2.61 1.63
@) | 6 | @95 | 4o | @3 | ao | 8 | 0% | 40
( ): bile volume, ml  ND: not detected TMFX: temafloxacin = OFLX: ofloxacin
* sample from bile collected for the 16 hours after the dose of ofloxacin 200 mg the night before
25 —&— TMFX 300 mg
22.6 —O0— OFLX 300 mg
20
E 16.7
3 154
g
3
I3
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§
o
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Fig. 5. Bile concentration of temafloxacin and ofloxacin (crossover method)
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T BB D IR RIIRB S e 2 s 72,
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150mgl H2@5 B 24k 5 L 7o 37.8°C D58k itk
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e &L, MEEEALBHL, BMEKEIL9,300/u
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LA, 3T3CORBIIMHEL, ML & OBEKRER
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9.5X39cm , BBEOHNEL L THEIEAITHEE L,
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726 10mm/h& 2 1), CRP (314.14°61.43¢& % 57,

Table 3. Bile concentration of temafloxacin and its glucuronide (300 mg p.o., HPLC)

Case Bile concentration (ug/ml)
Age/Sex Drugs
no. 0 0~2h 2~4h 4~6h 6~8h 8~10h 10~12 h
TMFX ND 0.09 3.23 26.0 30.6 334 21.6
24 75/F
TMFX-G ND 0.03 0.50 6.92 10.7 11.3 7.82
TMFX ND ND 0.05 24.5 19.0 13.3 11.6
25 T8/F
TMFX-G ND 0.08 0.11 10.6 7.75 5.77 6.06
TMFX ND ND 4.37 16.8 22.6 17.9 12.7
26 70/F
TMFX-G ND ND 0.15 1.70 2.68 1.83 1.38
TMFX ND ND 17.0 17.7 13.6 10.6 8.19
27 28/F
TMFX-G ND ND 1.46 1.36 1.43 0.77 1.22
TMFX ND ND ND 2.62 10.3 10.5 8.70
28 63/M
TMFX-G ND ND ND 1.99 8.29 8.28 8.27

TMFX: temafloxacin =~ G: glucuronide  ND: not detected
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FEY M MIL25 2 504mg/dlE % ), GOTH & &L, IFIELES 2D, BIEA»SHBL0T
317 #%533 1U/l, GPTI3240 2569 IU/1 & Bk L7z, imipenem/cilastatin 3vial, 26 H S & hTuifpe
NN R TR T RE R 6B, A7 %4Bl, LRf%h2 MILEkEI$9,900/ b Y, BEDEERTSH 512,
BlTdhH -7z T THTMFX 150mgl FI2[E#/ - Th4  TMFX%150mg LH2E5H MG Lz 25, crp

BIR3BNIHH TH - 726

1269.570 5262 T L, 38.2C D52 AR I

FEBIL3 60K, ik, THEMOMILION HIsEsh Mgk l, BRERIZBO TRIFCH -7, BlEY

Table 4-1. Clinical effects of temafloxacin on biliary tract infections

Case Diagnosis temafloxacin .
Age BW Pretreatment i Clinical course Isolted Clsial Bﬁ)cggl& Ulcasonic Om Adverse
o) ke mg x times | total organisms effect | o, | findings iﬁect reactions
Sex Complications xdays | @
1) cholecystitis SBT/CPZ | 150x2 | 0.9 | WBC 1800-3800 excellent | unknown | unknown | excellent| (-)
B | _— x4 T.Bi43-13
F GB-stone GOT 411-43 (=)
CBD-stone GPT 32444
DM CRP 98.6-5.7
2) cholecystitis 150x2 | 1.5 | Fever 37.8°C-36.9°C excellent | unkoown | improved | excellent| (-)
64 60 x5 WBC 157006500
M T. Bil3.3-1.7
GB-stone GOT 397-77 group D
CBD-stone GPT 252135 Streptococcus
3 cholecystitis 150x2 | 1.5 | R-hypochondralgia 2—+0 excellent | unknown | improved | excellent| (-)
18 60| — x5 Epigastralga 1~0
F GB-stone Tenderness 20
4 cholecystitis 150x2 | 1.5 | R-hypochondralgia 2-+0 good unknown |improved |excellent| (-)
5 M| — x5 Tenderness 2-0
M GB-stone
Hepatoma
Hepatitis B
DM
5) cholecystitis 150x2 | 1.5 | CRP 35.3-18.9 7-haemolytic good | eradicated | unknown | good =)
67 82| — x5 R-hypochondralgia 1--0|  Streptococcus
M Liver cirrhosis Tenderness 10
6) cholecystitis 150x2 | 1.8 | Tenderness 21 good  |unknown |slightly | good )
% 54| — x 7 improved
M GB-stone (=)
7 cholecystitis 150x2 | 2.1 |Fever 37.6°C-36.3°C excellent | unknown | remarkably | excellent( (-)
65 60| — x7 WBC 16700-+7000 improved
M Hepatitis CRP 22.4-0.26
8) cholecystitis CPM 300x2 | 3.6 unknown | unknown | slightly | not (-
17 8| —— x7 improved | evaluated
M GB-stone (=)
9 cholecystitis CTX: 300x2 3.9 E. faecalis () | fair decreased | unknown | fair ()
83 51| — x7 E. faecalis (++)
M BDCa
PTGBD
10) cholecystitis FOM 300x2 | 4.2 | Fever 37 1°C-35.9°C good unknown | improved | excellent (=)
5% 64| __— x7 ~* | WBC 130407600
F : (-)

GB: galbladder ~ CBD: common bile duct ~ BD: bile duct ~ DM: diabetes mellitus  Ca: cancer

PTGD: percutaneous transhepatic gallbladder drainage

SBT/CPZ: sulbactam/cefoperazone ~ CPM: cefpiramide ~ CTX: cefotaxime ~ FOM: fosfomycin
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8100/#1& 7% Y, GOT 13547531 TU/IX % - 72, 57

Pseudomonas aeruginosa I K L 720 5. M-S
P REES R T E TR 1760, HEsH, B0 S0 S AP ARV 3 B MR 3 4 %

HHofl, 2R ARIBIT, TOHMKIL82.4% TH  Table 6 1R T TMFXAEGZ & 0 128kP, 52104k,

Table 4-2. Clinical effects of temafloxacin on biliary tract infections

(ss¢ | Diagnosis temafloxacin -
Age BW Pretreatment - Cliial Tsolated Clnial | P | Utrasonic | Y | Agverse
mg x times | total cal course . logical . clinical .
) & organisms effect fect findings et reactions
Sex Complications xdays | @) elle
1) | - cholecystitis 300x2 |42 WBC 120905630 excellent | unknown | improved |excellent| (-)
M 4 x7 T.Bil2.5-1.3
M GOT 140-76 (=)
CBD-stone Alp 203—~121
12) cholecystitis 300x2 | 4.2 |Fever 37.5°C—36.7°C good | unknown | improved |excellent| (-)
9 8 x8 WBC 12270-4200
F ESR 70-10 (=)
CRP 14.1-1.43
T. Bl 2.5-0.4
GOT 317-33
GPT 240-69
13) cholangitis [PM/CS 150x2 | 1.5 |Fever 38.2°C~37.0°C | P. aeruginosa | good | eradicated good (=)
woBl_— x5 CRP 69.5-26.2 )
F BDCa
1) cholangitis 150x2 | 15| WBC 15400~6300 (-) good | unknown good (=)
89 3| _— x5 CRP 14.0-4.3 (-)
F Pancreatic Ca
PTCD
DM
15 cholangitis ENX 150x2 | 15| WBC 171004300 | P. aeruginosa good | unchanged good (=)
8 B __— x5 CRP 19.4-1.6 E. faecalis
F Pancreatic Ca E. cloacae
PTCD K. preumontae
DM P. aeruginosa
16) cholangitis OFLX 150x2 | 15| CRP27.4-156 |E. avium fair | replaced fair (=)
8 8| _— | MNO x6 Bile leakage B. fragilis
M BDCa E. faecium
S. aureus
10 cholangits 300x2 |3.0 S. epidermidis _ | unknown | eradicated ot | (-)
B s ___— x5 (-) evaluated
M BDCa
PTCD
18) cholangitis CMNX 300x2 [3.0(| WBC9100-4800 |K. oxytoca fair | replaced fair ()
B4y __—— x5 E. avium
M CBD-stone
T-tube
19) cholangitis 300x2 |3.0 ESR 41-+18 C. freundsi good | replaced good (-)
6 85| __ —— x5 Bile turbidity 20 | K. preumoniae
M T-tube E. faecium
1 X. maltophilia

CBD: common bile duct ~ BD: hile duct  Ca: cancer ~ DM: diabetes mellitus PTCD: percutaneous transhepatic cholangiodrainage
IPM/CS: imipenem/cilastatin©~ ENX: enoxacin =~ OFLX: ofloxacin ~ MINO: minocycline ~ CMNX: cefminox
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Table 5. Overall clinical effect of temafloxacin on cholecystitis

Clinical effect
Excellent Good Fair Poor
Ultrasonic findings

Remarkably improved

Improved

Slightly improved

Unchanged

i J Excellent

i Good

Before

F3.9 388 Ci4 PULD
” %

Nlhﬁ\‘;t 4 & BaE B
After 21 days

Fig. 6. Ultrasonic findings in cholecystitis (Case 2)
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Before

ALOKA ’ID-. S0 AR
s
e

F 3.8 483 PNIDS

After 4 days

Fig. 7. Ultrasonic findings in cholecystitis (Case 3)
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O BOLMiIC24.- 7007 =V, 6 flc7
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HHE»L 7T LEME T CIRILEVCIEARY PVER
L, HIFRE 7 MRS L OBRKHER IS LK
WIHENEHOZ EDED LN TN AEY,
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Table 6. Bacteriological response to temafloxacin

No. of Bacteriological response
Isolates .
strains Eradicated Unchanged
S. epidermidis 1 1
Y-haemolytic Streptococcus 1 1
GPC E. faecalis 2 1 1
E. avium 1 1
E. faecium 1 1
K. pneumoniae 1 1
K. oxytoca 1 1
GNR C. freundii 1 1
P. acruginosa 2 1 1
Anaerobe B. fragilis 1 1
Total 12 10 2

ARG L7 IRPEHER N B & OB R D TMFX
KECERE X, 38 B OE#R 5% 300mg/ H(52)
%5 6 Cld ik & 5.3l ug/g B & U 664 pg/ml,
600mg/ B (53 2)#% 561 Cix i #9.86 ug/g B £ 1'164.3
png/mlk 7R L, Escherichia coli, Klebsiella sp., Entero-
coccus faecalis &\ 5 7R BEREED FE L RRE O
MIC%: +Z4C £ 2 BIF 2 BTHIROON, BE
L7-SuB N ASEAFFC & 726 4 EEStaphylococcus aureus
X1 %RD AT, methicillin-resistant S. aureus (MRSA)
Tld e H 5 7275, TMFXIZIZMRSA D —EZRTHPEASSH 5
ZEMEHINTEY, K, ¥/ 0 WEDOMRSA
MEH P TCLREENDEZ EIZEETRETH A,

LA2L, =a—F/0 81 FicBwWTs Lo
CEEHAEZ, BiHBIURBICHSh DY,
TMFX$% 512 X BREHFICBITA YV 7 O Ly BHAED
241k, 1H300mglks ClaRELED#40%, 1H
600mgf% 5 CIERELKR L ZIFRBA IV 7 O~ B
BEZFLEIEDL, HEEHDVIZEEORREICL
> THRERICER* RITTWREEE b, TMFX
DIREEDEEIHEOLIPTRL 2 WIE) TH D
A, SHIHEMIRET T 2 LENHS ),

FFIZ BT HTMFXDOH#IZEDA, MEDA, AQMD3
BORBWIFEZ SN TV ED, Tho0REDlR
HICBIIBREIITL LTI THY), REMOETH
RBEYOEBIIIEAELRVWEZEZTLV,

FRIRBLEIC DV Cid, 4 MIRE LB E R DAH
WEI382.4% %R L, BOMEEL L UL T <&
BRTH-7
BRI X BBIEDRRIE, EHE LT
TEUAER L TEHEZERL WD LLHY, Bl

YER O IR L7-AREME RN EETH L, SHNHE
HORERE LT, IBEREEDGRIBELTELL
CRVWERNR, BMARE, B, B, THLE
DI SN TV DAY, TMFXIE#2,50050 DBk &
T, HLERERDFEBFIEIL331H01.3%) L FE I %
W EFRESNTWVDY, bRDhOKETIR, ¥
[l3% 561 % & o 72 4a7FEFII 3 L CEMEN 2B
BB LUEHBS L Bbn b BERREBORELHI:
1BILEBD Lol & s, TMFXIIZEHICEN
TERTHDLENVZ B,
V. & B3

TMFXDEEHEA S L UIBHF~OBTE R

T, TORELKRE L, BEREEOEELERE

DMIC% L[R5 s %1372,
SEOBEEREEIIFHIZBITABREHETE

82.4%DERDEHBD LN, F-LE&UTHEERS

LUBRREEREEIIFLRBO RN 722 DD,

JREE 5 BB R OREIEHEEL LT, TRMBOME

ERPLEETHABICERLERNOVEDE VLA,

X [
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Excretion into bile and gallbladder tissue levels of a new quinolone,
temafloxacin, and its clinical efficacy in biliary tract infections
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We evaluated the excretion into bile and gallbladder tissue levels of a new quinolone, temaflo-
xacin (TMFX), and its clinical efficacy in 47 patients with biliary tract infections.

1) When TMFX was administered to 20 patients for 3 days at doses of 150 or 300 mg b.i.d,
the concentrations of TMFX in the gallbladder tissue were 0.69~9.86 ng/g and the serum levels
were 0.35~5.76 pg/ml 3~6 hours after the final dose.

2) In 5 patients with an indwelling T-tube, TMFX and ofloxacin (OFLX) (300 mg) were
administered in a crossover design to compare their patterns of transfer to bile over 12 hours.
The mean peak level of TMFX in bile was 21.7 pg/ml, higher than that of OFLX.

3) Twelve cases of cholecystitis and 7 cases of cholangitis were treated orally at daily doses of
300 or 600 mg of TMFX for 4 ~8 days. The clinical results were excellent in 5 cases and good in
9, the efficacy rate being 87.5%. Bacteriologically, 10 of the 12 strains isolated clinically before
administration were eradicated by treatment with TMFX. No drug-related side effects were
observed in any of the 47 patients.

Based on these results, we conclude that TMFX is a useful drug for the treatment of biliary tract

infections.



