
 
 

 
 

   
 

  
 

 
 



 

 

28 5 18  

 

 

 

 

 

 

 

200 mg 

 

 

27 12 24  

1 200 mg  

1  

 

C43H51N3O11 

785.88 

 

 

(2S,16Z,18E,20S,21S,22R,23R,24R,25S,26R,27S,28E)-5,6,21,23- -27-

-2,4,11,16,20,22,24,26- -1,15- -1,2- -2,7-(

[1,11,13] ) [2″,3″:7′,8′] [1′,2′:4,5] [1,2-a]

-25-  



2 

 

(2S,16Z,18E,20S,21S,22R,23R,24R,25S,26R,27S,28E)-5,6,21,23-Tetrahydroxy-27-methoxy-

2,4,11,16,20,22,24,26-octamethyl-1,15-dioxo-1,2-dihydro-2,7-(epoxypentadeca-

[1,11,13]trienoimino)furo[2″,3″:7′,8′]naphtho[1′,2′:4,5]imidazo[1,2-a]pyridin-25-yl acetate 

 

25 302 25 5 13

0513 4  

  

 

 

 

 

 

 

 

 
 

 

1 400 mg 1 3  

 

 

1.  

2. 

 

  



3 

 

1  

 

28 4 7  

 

 

 

 

200 mg  

 

 

27 12 24  

1 200 mg  

 

400 mg 1 3  
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 ................................................................................................................................................................ 3 
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5.  .............................................................................. 22 

6. 29 
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9. 1  .................................................................................................... 43 
 

 
   

AUCinf Area under the plasma concentration 
versus time curve extrapolated to 
infinite time 

 

AUCtau Area under the plasma concentration 
versus time curve over the dosing 
interval 

 

AUC0-t Area under the plasma concentration 
versus time curve from 0 to the time t 

t
 

BCRP Breast cancer resistance protein  
BID bis in die 1 2  
BSEP Bile salt export pump  
C. difficile Clostridium difficile  
CLSI Clinical and Laboratory Standards 

Institute 
 

Cmax Maximum observed plasma 
concentration of drug 

 

CYP Cytochrome P450 P450 
E. coli Escherichia coli  
FAS Full Analysis Set  
FCA Complete Freund's adjuvant  
HPLC High performance liquid 

chromatography 
 

H. pylori Helicobacter pylori  
IC50 50% inhibitory concentration 50%  
MIC minimum inhibitory concentration  
MBC minimum bactericidal concentration  
MF Master file  
MRP Multidrug resistance-associated protein  
M. tuberculosis Mycobacterium tuberculosis  
OATP Organic anion transporting polypeptide  
P-gp P-glycoprotein P-  
P. mirabilis Proteus mirabilis  
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PSE  Portal-Systemic Encephalopathy index  
RFP Rifampicin  
QD quaque die 1 1  
S. aureus Staphylococcus aureus  
TID ter in die 1 3  
t1/2 Estimate of the 

terminal elimination half-life of 
the drug in plasma 

 

Tmax Time (observed time point) of Cmax  
T. vaginalis Trichomonas vaginalis  

    
  200 mg 
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1.

Alfa Wassermann

RNA

30 45% Aliment 

Pharmacol Ther 2007; suppl. 1: 3-9 1 50%

. ; 2006. p149-154

2012 1

1985 2015 5

58 6

200 mg

200 mg

2.
2.1

SANOFI S.P.A. ZaCh System S.p.A. MF 226MF10147

226MF10165 MF

2.1.1

5

1H-
13C-NMR X

9

2.1.2

1 2
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2.1.3.

X HPLC

HPLC

2.1.4

1

1

3 25 60%RH 24
3 40 75%RH 6

24 48

2.2

2.2.1

1 200 mg

2.2.2

2.2.3

HPLC

HPLC

2.2.4

2

2

3 25 60%RH PTP 36
24

3 40 75%RH PTP 6
6
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PTP /

36 24

36  

 

2.R  

 
 

3.  

 

 

3.1  

3.1.1  

3.1.1.1 RNA CTD 4.2.1.1-1  

RFP E. coli ATCC8739
35S 3H 3H 1

RFP 3H 30 μg/mL 60 μg/mL
3H 35S  

 

3.1.1.2 CTD 4.2.1.1-2 4.3-12 Antimicrob Agents Chemother 2007; 51: 3117-21  

E. coli 0124 K221 S. aureus FDA 209 P RFP 0 25 μg/mL 0 4

RFP  

Staphylococcus epidermidis RP62A RFP MIC MBC CLSI

MIC MBC 0.012 0.025 μg/mL RFP

0.006 μg/mL RFP  
 

3.1.2  

3.1.2.1 CTD 4.2.1.1-6 4.2.1.1-8  

3  
 

3  
 MIC μg/mL  

 
 

S. aureus ATCC29213 16 
Enterococcus faecalis ATCC29212 0.015 

 E. coli ATCC25922  16 - 64 a  
 Pseudomonas aeruginosa ATCC27853 32 

 
 

Peptostreptococcus anaerobius ATCC27337 16 
Peptostreptococcus productus ATCC27340 16 
Parvimonas micra ATCC 33270 2 

 
 

Bacteroides fragilis ATCC25285  0.05 - 0.2 a  
Bacteroides thetaiotaomicron ATCC29741  0.02 - 0.5 a  
Prevotella bivia ATCC29303 4 
Fusobacterium necrophorum ATCC25286 16 

 Clostridium perfringens ATCC13124  0.001 - 0.005 a  
a MIC  

 

                                                        
1  35S 3H 3H RNA DNA
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3.1.2.2 CTD4.2.1.1-9 4.2.1.1-11 Diagn microbiol Infect Dis 1993; 

16: 111-8 Drugs Exptl Clin Res 1987; 13: 483-8

717 2

4

4
MIC μg/mL

MIC50 MIC90 MIC
S. aureus 40 0.015 ≤ 0.015 ≤ 0.015 - 0.03
S. aureus 11 ≤ 0.015 > 8 0.015 - > 8

Staphylococcus epidermidis 20 ≤ 0.015 ≤ 0.015 ≤ 0.015
Streptococcus pneumoniae 30 ≤ 0.03 0.06 ≤ 0.03 - > 4
Enterococcus faecalis 21 2 8 0.5 - > 8
Enterococcus faecium 11 2 > 8 ≤ 0.015 - > 8
Neisseria spp. 16 0.5 2 ≤ 0.03 - 2
Moraxella catarrhalis 20 ≤ 0.03 ≤ 0.03 ≤ 0.03 - 0.06
Bacillus cereus 7 – – 0.03 - 0.12
E. coli 20 8 > 8 2 - > 8
Shigella spp. 10 4 8 2 - > 8
Salmonella enteritidis 10 2 8 2 - > 8
Citrobacter freundii 20 > 8 > 8 > 8
Enterobacter aerogenes 20 > 8 > 8 4 - > 8
Enterobacter cloacae 20 > 8 > 8 0.25 - > 8
Serratia marcescens 20 > 8 > 8 4 - > 8
P. mirabilis 20 4 4 1 - 4
Proteus vulgaris 10 4 4 2 - > 8
Providencia rettgeri 10 8 > 8 2 - > 8
Providencia stuartii 10 4 4 2 - 4
Yersinia enterocolitica 74 6.25 12.5 0.2 - 12.5
Haemophilus influenzae 58 0.25 2 ≤ 0.03 - 2
Xanthomonas maltophilia 10 8 < 8 ≤ 0.015 - > 8
Acinetobacter spp. 10 2 4 0.06 - 4
Campylobacter jejuni 54 12.5 > 100 0.78 - > 100
H. pylori 40 4 8 4 - 16
Bacteroides spp. 32 0.2 1 0.1 - > 256
C. difficile 93 0.004 128 0.004 - 128

10

3.1.2.3 CTD 5.3.5.1-4

20 20 / L-105/2-A

122 51

CLSI 5

5 L-105/2-A
MIC50

μg/mL
MIC90

μg/mL
MIC a

μg/mL
S. aureus 7 ≤ 0.001
Coagulase negative Staphylococcus 9 ≤ 0.001
α-hemolytic Streptococcus 7 0.12 - 2
β-hemolytic Streptococcus 2 0.03, 0.12
γ-hemolytic Streptococcus 10 1 8 0.5 - 32
Enterococcus faecalis 7 ≤ 0.001
Enterococcus faecium 9 ≤ 0.001
Enterococcus avium 7 ≤ 0.001
Enterococcus spp. b 13 ≤ 0.001 ≤ 0.001 ≤ 0.001
E. coli 15 32 32 8 - 32
Klebsiella pneumoniae 10 128 128 64 - 128
Klebsiella oxytoca 4 32 - 64
Citrobacter freundii 10 64 128 16 - 128
Enterobacter cloacae 3 32 - 128
Enterobacter aerogenes 1 64

                                                       
2 Yersinia enterocolitica Campylobacter jejuni H. pylori Bacteroides spp.
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MIC50 
μg/mL  

MIC90 
μg/mL  

 MIC a  
μg/mL  

 P. mirabilis 1   0.25 
 Proteus vulgaris 1   1 
 Morganella morganii 3   4 - 8 
 Enterobacteriaceae c  3   32 

 Bacteroides fragilis 3   0.5 
 Bacteroides vulgatus 8   0.06 - 0.5 
 Bacteroides ovatus 1   0.5 
 Bacteroides thetaiotaomicron 2   2 
 Bacteroides eggerthii 2   0.25 
 Bacteroides distasonis 4   0.25 - 1 
 Bacteroides fragilis group d  14 0.5 1 0.12 - 2 
 Fusobacterium spp. 7   4 - > 256 
 C. difficile 2   0.015 
 Clostridium perfringens 8   0.03 - 0.12 

10  
a MIC MIC 2 MIC

MIC  
b Enterococcus faecalis Enterococcus faecium Enterococcus avium Enterococcus  
c E. coli Klebsiella pneumoniae Klebsiella oxytoca Citrobacter freundii Enterobacter cloacae Enterobacter aerogenes

P. mirabilis Proteus vulgaris Morganella morganii Enterobacteriaceae 
d Bacteroides fragilis Bacteroides vulgatus Bacteroides ovatus Bacteroides thetaiotaomicron Bacteroides eggerthii

Bacteroides distasonis Bacteroides  
 

3.1.2.4  

3.1.2.4.1 CTD 4.2.1.1-13 Antimicrob Agents Chemother 2001; 45: 643-

4  

177 CLSI

6  
 

6  

  
 RFP    

MIC μg/mL  
MIC50 MIC90 MIC50 MIC90 MIC50 MIC90 MIC50 MIC90 MIC50 MIC90 

Enteroaggregative E. coli 28 8 16 8 16 > 128 > 128 > 128 > 128 < 0.06 < 0.06 
Enterotoxigenic E. coli 38 8 16 8 16 > 128 > 128 > 128 > 128 < 0.06 < 0.06 
Shigella flexneri 28 4 16 8 8 > 128 > 128 128 > 128 < 0.06 < 0.06 
Shigella sonnei 36 8 16 8 16 32 > 128 > 128 >128 < 0.06 < 0.06 
Salmonella spp. 14 4 4 16 16 16 > 128 ≤ 4 128 < 0.06 < 0.06 
Yersinia enterocolitica 10 64 128 16 32 > 128 > 128 16 64 < 0.06 < 0.06 
Aeromonas hydrophila 11 8 8 4 16 > 128 > 128 8 > 128 < 0.06 < 0.06 
Campylobacter jejuni 12 256 512 > 64 > 64 32 > 128 ≤ 4 16 0.06 32 
 

3.1.2.4.2 CTD 4.2.1.1-7 4.2.1.1-12  

C. difficile 93

CLSI 7  
 

7 C. difficile  

 
MIC μg/mL  

MIC50 MIC90 MIC  
 0.004 128 0.004 - 128 

 0.125 0.25 0.06 - 0.25 
 1 2 0.25 - 4 

 

Bacteroides 98 RFP

8  
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8 RFP  

  
 RFP 

MIC μg/mL  MIC μg/mL  
MIC50 MIC90 MIC  MIC50 MIC90 MIC  

Peptostreptococcus spp. 4 2 256 2 - 256 2 256 0.5 - 256 
Bacteroides spp. 32 0.2 1 0.1 - > 256 0.2 1 0.02 - > 256 
Prevotella spp. 3 2 4 1 - 4 0.5 1 0.05 - 2 
Fusobacterium spp. 3 2 16 2 - 16 1 4 0.5 - 4 
Clostridium spp. 38 0.001 0.005 < 0.0001 - 2 < 0.0001 0.0002 < 0.0001 - 1 
Bifidobacterium spp. 18 2 4 0.2 - 8 0.2 2 0.1 - 4 

 

3.1.2.5 CTD 4.2.1.1-9 Diagn microbiol Infect Dis 1993; 16: 

111-8  

Candida T. vaginalis3 Candida

MRC-5 T. vaginalis

Candida

T. vaginalis 5,000 512 256 μg/mL  
 

3.1.2.6 CTD 4.2.1.1-2  

E. coli 0124 K221 Salmonella wien LP P. mirabilis Galleri

RFP 9

 
 

9 RFP  

 
cells/mL  

MIC μg/mL  
E. coli 0124 K221 Salmonella wien LP P. mirabilis Galleri  

 RFP  RFP  RFP 
105 12 - 25 6 6 - 12 6 - 12 3 - 6 1.5 - 3 
107 12 - 25 3 - 6 6 - 12 6 - 12 6 - 12 3 - 6 
109 > 50 > 50 25 - 50 > 50 > 50 > 50 

 

3.1.2.7 CTD 4.2.1.1-15  

Enterobacteriaceae 134 Staphylococcus spp. 39 Enterococcus spp. 52

25-O- CLSI

10  
 

10 25-O-  

   
MIC50 
μg/mL  

MIC90 
μg/mL  

MIC  
μg/mL  

Enterobacteriaceae 134  32 32 8 - 32 
25-O-  128 256 128 - 256 

Staphylococcus spp. 39  0.25 1 0.03 - 1 
25-O-  2 16 0.12 - > 16 

Enterococcus spp. 52  8 > 16 2 - > 16 
25-O-  > 16 > 16 4 - > 16 

 

3.1.3 in vivo  

3.1.3.1 CTD 4.2.1.1-16  

SD 6 RFP 1 10 30 100 mg/kg/ 7

2 7
                                                        
3  23 Candida albicans 5 Candida glabrata 5 Candida krusei 2 Candida parapsilosis 5 Candida tropicalis 6

10 1 4 2 6 T. vaginalis 10  
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11

1 30 mg/kg/ Bacteroides

 
 

11  

  
log CFU/g 2 , 7  

  
    Bacteroides  

 
1 mg/kg/  

5.50, 6.00 4.00, 5.00 4.83, 4.50 6.50, 9.83 3.83, 7.33 5.17, 9.33 
 7.83, 4.83 3.33, 1.50 5.17, 2.50 4.00, 6.33 5.67, 4.50 1.67, 6.00 

RFP 5.17, 4.50 3.50, 3.67 2.83, 3.50 7.50, 6.50 7.67, 7.83 3.67, 6.33 
 

10 mg/kg/  
6.00, 4.50 4.00, 2.17 6.50, 4.17 5.00, 7.33 2.33, 3.50 3.00, 7.67 

 9.00, 5.40 8.00, 1.00 3.80, 2.60 5.00, 4.20 3.80, 3.40 4.80, 3.00 
RFP 6.67, 6.00 4.17, 1.83 2.67, 2.50 5.00, 5.00 5.83, 5.17 2.17, 4.00 

 
30 mg/kg/  

8.00, 9.67 5.33, 9.17 6.50, 9.17 3.50, 6.50 2.67, 2.67 1.83, 4.00 
 6.00, 4.50 5.17, 3.17 4.17, 2.83 2.25, 3.75 2.17, 5.83 2.17, 4.00 

RFP 5.00, 7.67 1.33, 3.83 2.00, 3.00 3.00, 2.50 2.50, 2.00 2.00, 4.00 
 

100 mg/kg/  
7.33, 8.30 4.17, 6.33 5.17, 6.50 6.83, 6.83 3.67, 7.33 4.50, 6.50 

 8.67, 9.00 4.67, 4.67 5.83, 3.67 3.00, 9.67 4.50, 6.50 4.33, 6.00 
RFP 2.67, 4.50 0.83, 3.67 0.50, 3.00 1.33, 5.25 2.83, 6.33 0.83, 4.67 

 

3.1.3.2 CTD 4.2.1.1-2  

Swiss S. aureus Colliva 10

RFP 0.1 10 mg/kg

48 72 RFP

50% 10 mg/kg 0.46 mg/kg 0.15 mg/kg 10 mg/kg  

 

3.1.3.3 CTD 4.2.1.1-18  

SD 0.5%Tween80 1 30 mg/kg/ 3 10

3  

1 3 10 30 mg/kg 1,145.6

772.1 545.0 528.5 622.7 μg/dL

 

 

3.1.3.4 CTD 4.2.1.1-19  

SD 0.5%Tween80 0.3 30 mg/kg/

3 10

24

11 0.3 3 30 mg/kg 24

8 3 0 0.3 3

30 mg/kg 24 31.1

1681.5 1026.0 387.8 60.2 μg/dL  
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3.1.4  

3.1.4.1 CTD 4.2.1.1-20 Res Microbiol 2007; 158: 355-62 4.2.1.1-21 Int J Amtimicrob 

Ag 2008; 31: 555-60  

Bifidobacterium B. longum biovar infatis ATCC15697 B. breve ATCC15700 B. longum 

ATVV15707 B. adolescentis ATCC15703 B. longum biovar infantis BI07 B. breve BBSF B. 

longum BL04 4 RNA β- rpoB

rpoB 508 550 5

513 516 522 529 5  

DNA RNA rpoB

RFP J Mol Biol 1988; 202: 45-58 Lancet 1993; 341: 647-50

 

 

3.1.4.2 CTD 4.2.1.1-8  

46 28 18

2 4 8MIC Wilkins-Chalgren

2MIC 1 10-8 10-5 4MIC 1 10-8 2.3 10-6 1

8MIC 1 10-8 9 10−8 1

2MIC 1 10-8 10-6 2 4MIC 1 10-8 7.2 10-6 3

8MIC 1 10-8 1.3 10−7 3  

 

3.1.4.3 CTD 4.2.1.1-2  

E. coli 0124 K221 E. coli ML/35 E. coli Galleri Salmonella wien LP

Salmonella p.t.A. 0243K Klebsiella pneumoniae Barboni Klebsiella pneumoniae Ottaviani

Serratia Galleri Protesu vulgaris LP RFP 2 6

RFP MIC 100 μg/mL  

 

3.1.4.4 CTD 4.2.1.1-22 Clin Microbiol Infect 2004; 10: 1009-

11  

600 mg/ 1,200 mg/

3 RFP CLSI

12  
 

                                                        
4  0.031 32μg/mL MRS 100 μg/mL Chemotherapy 2000; 46:253-

66  
5  RFP J Mol Biol 1988; 202: 45-58 Lancet 1993; 341: 

647-50  
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12 RFP  
 600 mg/  1,200 mg/   
 9 10 8 

MIC μg/mL  0  3  0  3  0  3  

 
MIC50 16 16 32 32 16 32 
MIC90 64 64 64 64 64 64 

MIC  8 - 64 8 - 64 8 - 64 8 - 64 8 - 64 4 - 64 

RFP 
MIC50 2 2 2 2 4 4 
MIC90 16 16 2 2 8 8 

MIC  1 - 16 1 - 16 0.25 - 8 0.5 - 8 0.25 - 8 0.25 - 8 
 

3.2  

3.2.1 H. pylori CTD 4.2.1.2-1 Eur J Clin Microbial Infect Dis 1994; 13: 

184-6 4.2.1.1-11  

H. pylori 43 RFP

pH7.2 pH6 RFP MIC90 MIC

2 0.25 4 4 0.5 8 4 0.25 4 0.015 <0.008 0.06 μg/mL

0 20 μg/mL H. pylori 5

3  

H. pylori NCTC11638 39

pH7.0

MIC90 MIC 8 4 16 0.25 0.03 0.5 4 0.12 4 μg/mL  

 

3.2.2 C. difficile RFP CTD 4.2.1.2-2 Antimicrob Agents Chemother 

2008; 52: 2813–7 4.2.1.2-3 J Clin Pathol 2010; 63: 355-8  

C. difficile 80 RFP CLSI

RFP MIC90 MIC 256< 0.0019 256< μg/mL

256< 0.00006 256< μg/mL 14 RFP 6

14 RNA β rpoB

5  

C. difficile B 324 2006 2007

C. difficile 359 RFP CLSI E-test7

RFP MIC90 MIC 0.25 <0.01 1024< μg/mL

4 <0.002 32< μg/mL RFP 6 28 6 RFP

11  

 

3.2.3 M. tuberculosis RFP CTD 4.2.1.2-4 4.2.1.2-5

CHEMIOTERAPIA 1984; 3: 371-2 4.2.1.2-6 CHEMIOTERAPIA 1987; 6: 82-4  

in vitro 0 6 20 90 270 ng/mL M. tuberculosis

3 2 8

6 20 ng/mL M. tuberculosis

                                                        
6  RFP MIC

32 μg/mL  
7  AB Biodisk MIC  
8  14C 7H12 14CO2  
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90 270 ng/mL

M. tuberculosis 5 RFP

CLSI 8 RFP

MIC 0.5 1 0.25 0.5 μg/mL  

M. tuberculosis M. tuberculosis 

H37 RV 30 60 mg/kg/ RFP 30 mg/kg/

3 4 1 10 15

RFP

M. tuberculosis H37 

RV RFP MIC MIC 0.5 μg/mL  

 

3.3 CTD 4.2.1.3-1 4.2.1.3-13  

13  
 

13  

   
   

  

 
 

ICR CD-1
1 10   0 100 300

1,000 mg/kg   

ICR CD-1
1 4  Irwin  0 100 300

1,000 mg/kg   

ICR CD-1
1 10   

0 100 300
1,000 mg/kg   

ICR CD-1
1 10   0 100 300

1,000 mg/kg   

ICR CD-1
1 5   

0 100 300
1,000 mg/kg  

1,000 mg/kg

 
100 300 mg/kg  

ICR CD-1
1 20   

0 100 300
1,000 mg/kg   

 
HEK293

3  hERG  0 10 30
100 300 μmol/L 

in vitro IC50 100 μmol/L 78.6 μg/mL  

 

3
  

0 1,000 mg/kg   

/
 

Wistar 1
8   

0 100 300
1,000 mg/kg  

1,000 mg/kg 1 5
K+ Cl-

5  
100 300 mg/kg  

 3   1,000 mg/kg 
  

 

ICR CD-1
1 10   0 100 300

1,000 mg/kg   

Wistar 1
10   0 100 300

1,000 mg/kg   

Wistar 1
10   0 100 300

1,000 mg/kg   

 

3.R  

3.R.1  
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DNA RNA

RNA 3.1.1.1

Clostridium Bacillus Streptococcus Bacteroides E. coli P. mirabilis

J Med. Microbiol 1980; 13: 177-91 in vitro

3.1.2 in vivo

3.1.3.1 L-105/1-A
9

 
 

 

in vitro

in vivo

 

 

3.R.2  

 

in vitro 3.1.4

 

M. tuberculosis RFP RFP

M. tuberculosis M. tuberculosis

RFP MIC 3.2.3

EARS-Net

ECDC Tuberculosis surveillance in Europe 2009 2011; 56 14 2001

2010 2000 2011 RFP

RFP

 
 

                                                        
9  L-105/1-A 5 7 15 17

Bacteroides Bifidobacterium
Eubacterium Enterococcus Bacillus Lactobacillus

CTD5.3.1.1-1  
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14 M. tuberculosis RFP  

 
RFP %  %  

2000  2006  2009  2011  2000  2006  2009  2011  
 0.8 2.0 5.0 0.9 0.5 2.0 5.0 0 

 0.7 1.0 0.8 0 0.5 1.0 0.8 0 
 1.9 2.4 2.4 0.9 1.7 2.2 2.1 0.6 

  4.4a  3.6 8.6 1.4  3.7 a  2.6 8.0 0 
 3.5 1.5 1.5 1.3 3.0 1.4 1.4 1.1 

 1.5 1.5 1.4 0.5 1.1 1.1 1.2 0.3 
a 2002 European Tuberculosis Surveillance Programme (Euro TB). Surveillance of 

Tuberculosis in Europe 2002 2004; 42  
 

 

in vivo

M. tuberculosis 3.2.3

in vitro 3.1.4

rpoB

 

 

4.  
14C

/
10 HPLC

/  

 

4.1  

4.1.1 CTD 4.2.2.2-2 4.2.2.2-3  
14C

15  
 

15  

    
Cmax 

μg eq./mL  
Tmax 

h  
AUC0-t 

μg eq. h/mL  

 
 2.4 mg/kg 3/  1.12  0.9 

3/  0.958  0.8 

 24 mg/kg 3/  0.0792 0.3   0.2 a  
3/  0.0891 0.5   0.2 a  

 
 2.4 mg/kg 2 1.31, 1.36 0.2, 0.1   3.1, 1.7 b  

2 1.40, 1.47 0.1, 0.1   2.5, 2.7 b  

 24 mg/kg 2 0.0369, 0.0409 1, 3   0.1, 0.1 b  
2 0.0496, 0.0436 1, 1   0.1, 0.1 b  

2  
a 0.04 μg eq./mL 0.04 μg eq./mL  
b 0.009 μg eq./mL 0.015 μg eq./mL 0  
 

                                                        
10  1 ng/mL 2.5 ng/mL 1 ng/mL 0.5 ng/mL 0.5 ng/g  
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4.1.2 CTD 4.2.2.2-6 CTD 4.2.3.2-1 4.2.3.2-5 4.2.3.2-10 4.2.3.7.7-

3

16 Cmax AUC

AUC 2.5

Cmax

16

mg/kg/
Cmax ng/mL AUC a ng h/mL

250 3 27 10.2 15.0 95.9 117
1,000 3 27 9.78 13.1 69.6 176
2,000 3 27 11.8 25.8 88.4 215

50 3/
1 14.9 13.6 59.2 42.1

26 6.11 10.1

150 3/
1 23.1 18.6 100 84.6

26 9.54 5.59

300 3/
1 30.3 19.8 138 116

26 5.75 6.97

100 4
1 2.84 ± 0.89 15.7 ± 11.0 6.8 ± 2.7 76.7 ± 48.2

39 25.4 ± 23.7 8.53 ± 4.45 80.0 ± 58.8 42.7 ± 23.0

300 4
1 19.3 ± 7.48 20.9 ± 18.0 93.8 ± 32.8 110 ± 92.7

39 33.7 ± 47.2 9.94 ± 5.05 103 ± 126 48.4 ± 29.3

1,000 4
1 14.5 ± 4.84 11.2 ± 3.71 70.8 ± 23.7 61.3 ± 23.3

39 19.4 ± 9.25 24.4 ± 8.53 103 ± 39.9 109 ± 35.3
1,000

3
1 2,568 ± 2,213 2,490 ± 1,142 19,622 ± 23,484 13,763 ± 6,413

28 2,922 ± 1,942 2,226 ± 2,488 12,423 ± 11,662 7,155 ± 7,136

250 3
1 2.15 ± 0.56 23.6 ± 10.1

14 1.95 ± 0.80 21.6 ± 10.8

1,000 3
1 3.36 ± 1.30 70.4 b

14 2.87 ± 0.51 27.8 ± 7.2

6

250 3
1 1.88 ± 0.83 23.2 ± 15.9

14 2.51 ± 1.24 14.7 ± 7.8

1,000 3
1 4.48 ± 0.92 63.3 ± 17.2

14 3.30 ± 0.82 39.6 ± 5.8
±

a 24 AUC 8 AUC
8 AUC AUC0-t

b 1 8 2

4.2

4.2.1 CTD 4.2.2.2-2 CTD 5.3.2.1-1

5 10 ng/mL

30.2 38.1%

32.5 38.0% 11 14C /

0.6 0.8

                                                       
11 RFPK1007 CTD 5.3.1.1-4 RFHE3002PK CTD 5.3.3.2-2

1 ng/mL 10 ng/mL
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4.2.2 CTD 4.2.2.2-2  

1 / 14C 24 mg/kg

2

72 12

3.22 1.47

1.12 μg eq./g 1 μg eq./g

0.0650 0.0333 μg eq./g

0.0942 μg eq./g  

 

4.2.3 CTD 4.2.2.2-6 4.2.2.3-1  

18 3 / 14C 24 mg/kg

4

0.0387 0.0378 0.0508 μg eq./g 24

4 1 24
12  

6 3 / 250 1,000 mg/kg 14

4

250 mg/kg/ 0.00179 μg/g 1,000 mg/kg/ 0.00325 μg/g 24

1,000 mg/kg/ 2 0.00125 μg/g

24 0.0005 μg/g  

 

4.3  

4.3.1  

4.3.2 1  

                                                        
12  2  



20 

 

1  
 

4.3.2 in vitro CTD 4.2.2.4-1 5.3.2.2-2 CTD 5.3.2.2-3  

CYP
14C  

3

203 509 874 173 pmol/h/mg protein

3 11.3

16.0 43.2 5.2% 25-O- 3

6 7.7 15.5% 25-O-

1%  

15 31- 25-O-

20- 30- 27-O-

CYP3A4 25-O-
13 CYP CYP1A2 2A6 2B6 2C8 2C9 2C19 2D6

2E1 3A4 CYP3A4  

 

                                                        
13  RFP NADPH 25-O-

arylacetamide deacetylase
25-O- arylacetamide deacetylase
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4.3.3 in vivo  

in vivo

 

 

4.4  

4.4.1 CTD 4.2.2.2-2 4.2.2.2-3  

1 / 14C 24 mg/kg 48

96.0 0.65%  

3 14C 24 mg/kg

48 1.72 92.4

0.72% 0.50 96.6 1.18%  

2 14C 24 mg/kg 168

88.5 0.50%  

 

4.4.2 CTD 4.2.2.5-1  

14 15 3 14C 24 mg/kg

1 0.568 μg eq./mL 24

1 / 1.45  
 

4.5  

4.5.1 CTD 5.3.2.2-4 5.3.2.2-5  

CYP CYP1A2 2A6 2B6 2C8 2C9 2C19 2D6

2E1 3A4 CYP3A4 IC50

50 μmol/L 25 μmol/L

CYP3A4 CYP IC50 50 μmol/L

CYP IC50 50 μmol/L  

0.005 5 μmol/L CYP CYP1A2 2B6 3A4

0.5 μmol/L CYP2B6 3A4

mRNA CYP2B6 3A4

 

CYP3A4 CYP2B6 3A4

100 ng/mL 0.127 μmol/L 6.2.2.1

CYP3A4 CYP2B6 3A4

 

 

4.5.2 CTD 5.3.2.2-6 5.3.2.2-8 5.3.2.2-10  

Caco-2 5 μmol/L

P-gp GF120918

135 11 16

P-gp OATP1A2
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OATP1B1 1B3 2B1 HEK293

OATP1A2 1B1 1B3

4.0 2.5 2.8 OATP2B1 0.9 14

OATP1A2 1B1 1B3 MRP2

ATP MRP2

 

OATP1A2 OATP1B1 1B3 2B1 HEK293

P-gp MRP2 MRP4 BCRP BSEP OATP1A2 1B1

1B3 2B1 P-gp MRP2 MRP4 BCRP BSEP IC50

9.11 1.52 1.20 15 2.0 4.5 35.8 108 83 μmol/L

IC50 100 ng/mL 0.127 μmol/L 6.2.2.1

OATP1B3

 

 

4.R  

4.1.1

 
 

5.  

1%  

 

5.1 CTD 4.2.3.1-1 4.2.3.1-2 4.2.3.1-4 4.2.3.1-6  

5 2,000 mg/kg 3 300 1,000 1,500

2,000 mg/kg 2,000 mg/kg 1 11 16  

5 2,000 mg/kg  

2 5 0 17 40 mg/kg 40 mg/kg

1 1  

2 5 0 17 40 mg/kg

40 mg/kg 1 1  

2,000 mg/kg 40 mg/kg

2,000 mg/kg 40 mg/kg  

 

                                                        
14  OATP1A2 100 μmol/L 120 OATP1B1 1B3 100 μmol/L 5 OATP2B1 100 μmol/L 10

 
15  3 200 μmol/L  
16  2,000mg/kg 2/3 4 CTD 4.2.3.2-9

 
17  50% PEG400  



23

5.2

4 26 4 39

4.1.2

26 2,000 mg/kg/

150 mg/kg/ 100 mg/kg/ 18 AUC

88.4 215 ng h/mL 100.1 84.6 ng h/mL

80.0 42.7 ng h/mL 1,200 mg/
19 AUC

5.2.1 4 CTD 4.2.3.2-9

10 0 250 1,000 2,000 mg/kg/ 4

2,000 mg/kg 20 2,000 mg/kg/

5.2.2 4 CTD 4.2.3.2-2

5 0 100 300 1,000 mg/kg/ 4

100 mg/kg

300 mg/kg 1,000 mg/kg
20

100 mg/kg/

5.2.3 26 CTD 4.2.3.2-5

20 26 0 50 150 300 mg/kg/ 26

4 50 mg/kg

300 mg/kg/

21

150 mg/kg/

5.2.4 4 CTD 4.2.3.2-7

1 100 300 1,000 mg/kg/ 4 300 mg/kg

                                                       
18 1

100 mg/kg/
19 1 400 mg TID 14 AUC 331.56 ng h/mL Cmax 37.36 ng/mL
20

21 J Allergy Clin Immunol 2005; 115: 1119-28 Toxicol Sci 2008;
33: 537-47
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20

1,000 mg/kg/

5.2.5 39 CTD 4.2.3.2-10

4 6 0 100 300 1,000 mg/kg/ 39

4 100 mg/kg/
20 1,000 mg/kg/

1,000 mg/kg/

1,000 mg/kg/ 26

100 mg/kg/

5.3 CTD 4.2.3.3.1-6 4.2.3.3.2-1 4.2.3.3.2-3

DNA

4.2.3.3.1-1 4.2.3.3.1-2 4.2.3.3.1-3

4.2.3.3.1-4

DNA
22 Cmax 19.76 ng/mL AUC 115.5 ng h/mL 1,200 mg/

19

5.4

2 rasH2 26

26

4

4.1.2

150/200/250 mg/kg/ 23 1,500 mg/kg/

2,000 mg/kg/ 24 AUC 1,200 mg/
19

5.4.1 rasH2 26 CTD 4.2.3.4.2-1

rasH2 25 0 150 500 1,500 mg/kg/

                                                       
22 26 CTD 4.2.3.2-5
23 26 150 mg/kg/

28 200 mg/kg/ 39 250 mg/kg/
24 26 AUC

2
4 AUC 85 ng h/mL 170 ng h/mL
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0 250 750 2,000 mg/kg/ 26

25 1,000 mg/kg 1 3

150 mg/kg/

1,500 2,000 mg/kg/

 

 

5.4.2 2 CTD 4.2.3.4-1  

60 0 20 50 150/200/250 mg/kg/ 23 2

 

 

5.5  

300 mg/kg/ 25 Cmax AUC

1,200 mg/ 19

62.5 mg/kg/

62.5 mg/kg/ 0.5 ng/mL
26 20 mg/kg/ 27 24 mg/kg/

 

 

5.5.1 CTD 4.2.3.5.1-3  

22 0 50 150 300 mg/kg/ 29

7 15 17 300 mg/kg/

150 mg/kg/

150 mg/kg/ 150 mg/kg/

150 mg/kg/ 300 mg/kg/ 300 mg/kg/

 

 

5.5.2 CTD 4.2.3.5.2-2  

22 0 62.5 250 1,000 mg/kg/ 6 19

                                                        
25  26 1 Cmax 7.3 ng/mL AUC

30 ng h/mL  
26  0.32 Guidance for Industry: Estimating the Maximum Safe Starting Dose in Initial 

Clinical Trials for Therapeutics in Adult Healthy Volunteers, 2005  
27  50 kg  



26

62.5 mg/kg/ 1,000 mg/kg/

62.5 mg/kg 13

62.5 mg/kg/

5.5.3 CTD 4.2.3.5.3-2

22 0 50 150 300 mg/kg/ 6 20

150 mg/kg/

50 mg/kg/ 300 mg/kg/

5.6

5.7

4 39

4

28 Cmax 121 143 38

59 AUC0-24h 72 125 42 114

5.7.1 4 CTD 4.2.3.7.2-1

10 0 50 150 500 mg/kg/ 4

5 29 50 mg/kg

150 mg/kg T

Plaque Forming Cell 4

T

5.7.2 CTD 4.2.3.7.7-1

20 FCA 20% FCA 2

6 50%

48 30 2 20%

24 24

48
                                                       
28 1,000 mg/kg/ 26
29

30 10 FCA FCA
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5.7.3 CTD 4.2.3.7.7-2

4 0 100 300 1,000 mg/kg

1,000 mg/kg

5.7.4 4 CTD 4.2.3.7.7-3

4 6 0 300 1,000 mg/kg/

1,000 mg/kg/ 4

1,000 mg/kg/

5.7.5 26 CTD 4.2.3.7.7-4

4 0 100 1,000 mg/kg/

1,000 mg/kg/ 26 100 mg/kg 1,000 mg/kg/

1,000 mg/kg/

1,000 mg/kg/

5.R

5.R.1

in vivo

Cmax AUC 19

in vivo

1,000 mg/kg 26 AUC

9,760 ng h/mL 24,300 ng h/mL 19 37

4

39

4

/ L-105/2-A L-105/3-A

1/226 PSUR

1 2014 5 13 2015 5 12 1,000

10 2 1
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100 mg/mL CTD 

4.2.3.3.2-3 CTD 2.3.S1.3

24 9 20 0920 2

in vitro

in vitro 4.2.3.3.1-5

4.2.3.3.1-6 62.6 μg/mL 19 Cmax

37.36 ng/mL

25-O- 2 Derek Nexus. Ver. 5.0.1 Sarah Nexus. 

Ver. 2.0.1
31

 

 

 

 
 

5.R.2  

 

 

Developmental and Reproductive Toxicology: A Practical Approach 2nd ed, CRC Press; 

2006, p93-124 , ; 2009, p140

Birth Defects Res B Dev Reprod Toxicol 2005; 74: 442-9 Birth Defects Res B Dev 

Reprod Toxicol 2005; 74: 424-30 K

Thromb Haemost 2005; 100: 530-47

RFP

150 mg

                                                        
31  PubMed EMBASE web iyakuSearch rifaximin 741 2640 125

37  



29

150 mg

West J Med 1977; 127: 195-8 Obstet Gynecol 2006; 107: 1120-38

6.

6.1

1 L-105-275 mg 2 L-105-200 mg

2 32

/

0.25 0.5 ng/mL 0.2 0.5 ng/mL

6.1.1 CTD 5.3.1.1-1 L-105/1-A 201 20

8 1 2 550 mg

900 kcal 35% 10
33 17 Cmax AUCinf

17

8 8
90%

Cmax ng/mL 3.06 ± 1.63 4.44 ± 4.49 1.28 0.848, 1.92
AUCinf ng h/mL 11.3 ± 5.32 17.7 ± 9.29 1.58 1.19, 2.10
Tmax h a 1.0 0.5 - 1.5 3.0 1.0 - 4.0
t1/2 h 4.21 ± 2.12 3.59 ± 0.97

± a

6.2

/

in vitro 4.2 4.3 4.5

QT/QTc

hERG IC50 100 μmol/L

3.3

                                                       
32 1 L-105-275 mg L-105/1-A 2 L-105-200 mg L-105/2-A L-105/3-A

550 mg
33 2 2 7



30

Cmax

6.2.2.1 6.2.2.2

L-105/2-A L-105/3-A 7.1.1 7.1.2

2 1

6.2.1

6.2.1.1 CTD 5.3.1.1-1 L-105/1-A 20 20

8 550 1,100 1,650 mg

550 mg BID TID 7
34 18

18
Cmax ng/mL AUC ng h/mL a Tmax h b t1/2 h

550 mg 8 3.06 ± 1.63 11.3 ± 5.32 1.0 0.5 - 1.5 4.21 ± 2.12
1,100 mg 8 7.09 ± 4.25 29.5 ± 12.9 1.5 0.5 - 4.0 4.73 ± 1.53
1,650 mg 8 5.52 ± 2.75 16.1 ± 3.52 0.8 0.5 - 4.0 4.20 ± 1.56

550 mg BID 8 1 3.33 ± 1.03 12.0 ± 4.58 2.0 0.5 - 4.0 3.54 ± 1.25
7 4.66 ± 2.61 18.4 ± 7.35 1.8 0.5 - 4.0 6.24 ± 2.61

550 mg TID 8 1 2.29 ± 1.46 7.62 ± 3.90 2.0 0.8 - 4.0 3.22 ± 1.62
7 2.45 ± 1.41 9.75 ± 3.46 2.0 1.0 - 4.0 5.74 ± 2.05

± a AUCinf AUCtau b

6.2.1.1 CTD 5.3.1.1-5 RFPK9801 19 19

4 14C 1.85 MBq 400 mg

4 3 168

90% 96.9% 0.32% 96.6% 1 79.1%

0.29% 78.9%

6.2.2

6.2.2.1 CTD 5.3.5.1-4 L-105/2-A 2013 2015

38 400 mg TID 14

19

19 Child-Pugh
Child-Pugh Cmax ng/mL AUC0-t ng h/mL Tmax h a

A 4 27.0 ± 17.4 73.1 ± 55.3 2.5 1.0 - 4.0
B 25 32.3 ± 21.0 82.4 ± 44.6 2.0 0 - 4.0
C 9 37.4 ± 22.2 111 ± 80.6 4.0 0 - 4.0

± a

                                                       
34 1,100 mg 1,650 mg 7 550 mg BID TID 7
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6.2.2.2 CTD 5.3.3.2-2 RFHE3002PK 20 20

29 550 mg BID 7

20

Cmax 5.7 10.4 AUC 9.6 20.0

CYP3A4 OATP1B1/1B3 P-gp

CYP3A4 OATP P-gp mRNA Drug Metab Dispos 2008; 36: 1786-

93 Mol Med 2002; 8: 318-25 Br J Clin Pharmacol 2014; 77: 160-9

Hepatology 2005; 42: 1158-65

20 Child-Pugh
Child-Pugh Cmax ng/mL AUCtau ng h/mL Tmax h b

A 18 19.5 ± 11.4 118 ± 67.8 1.0 0.9 - 10
B 7 25.1 ± 12.6 161 ± 101 1.0 0.97 - 1.0
C 4 35.5 ± 12.5 246 ± 119 1.0 0 - 2.0

a 14 3.41 ± 1.62 12.3 ± 4.76 0.8 0.5 - 4.0
±

a 550 mg BID 7
b

6.2.3 CTD 5.3.3.4-1 RFDI1008 2008 8 2008 10

CTD 5.3.3.4-3 RFDI1009 20 20 CTD 5.3.3.4-5 RFDI1045

20 20

Cmax AUC

90% 21 22

21
90%

Cmax AUCinf

600 mg 550 mg 24 88.3 76.2, 102 149 119, 187

22
90%

Cmax AUCinf

2 mg 550 mg TID 27 0.95 0.80, 1.12 0.91 0.75, 1.11

0.025 mg/
0.25 mg

550 mg TID 39
0.75 0.67, 0.84 1.02 0.91, 1.13

17- 0.87 0.78, 0.96 0.93 0.86, 1.01
0.86 0.74, 0.99 0.89 0.75, 1.06

6.R
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Cmax AUCinf

1.28 1.58 6.1.1

7.

/

1 23

23

L-105/2-A
/

84
87

400 mg TID
6 12 g TID 14

L-105/3-A L-105/2-A 142 400 mg TID 10

RFHE9702 Conn 35 1
3 54 200 400 800 mg TID 7

RFHE9701 Conn 1
3

50
53

400 mg TID
20 g TID 5 10

7.1

7.1.1 / CTD 5.3.5.1-4 L-105/2-A 2013 2015
36 180 90

37

1 400 mg TID 1 6 12 g

TID 14

172 171 84 87

FAS FAS

14 24

p=0.5449

PSE 37 38.6

                                                       
35 Conn 1 3 Conn 4

36 80 μg/dL
37 PSE 5 Number connection test

0 4 PSE 3
28
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38.6% 33.0 44.0% 38

24 μg/dL FAS LOCF
95% a

134.89 ± 49.24 84 136.44 ± 42.72 87
14 119.46 ± 59.45 81 125.40 ± 56.63 85 -4.99 -21.25, 11.26

±
a

34.5% 29/84 27.6% 24/87 39 6.0%

5/84 13.8% 12/87 2

25

1

4

1

25 2
84 87

19 22.6 13 14.9
1 1.2 2 2.3
1 1.2 2 2.3
2 2.4 1 1.1
3 3.6 1 1.1
5 6.0 0
2 2.4 4 4.6
3 3.6 2 2.3
2 2.4 1 1.1

%

3 1

1

2

1

7.1.2 CTD 5.3.5.2-1 L-105/3-A 2013 2015

/ L-105/2-A 180

37

1 400 mg TID 10

142 L-105/2-A 69 L-105/2-A

73 FAS FAS

PSE 37 26

                                                       
38 PSE

39
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26 FAS LOCF  
   

μg/dL   a  134.47 ± 49.95 69  123.91 ± 57.12 73  
10  111.94 ± 53.08 69  104.11 ± 48.83 71  

PSE   a  0.33 ± 0.11 69  0.24 ± 0.17 71  
10  0.16 ± 0.12 69  0.16 ± 0.14 71  

  a  1.2 ± 0.4 69  0.8 ± 0.7 73  
10  0.3 ± 0.5 69  0.5 ± 0.6 71  

 ±  
a L-105/2-A L-105/2-A L-105/2-A

 
 

63.4% 90/142 13.4% 19/142 2%

11.3% 16/142 8.5% 12/142 7.7% 11/142

4.2% 6/142 3.5% 5/142 2.8% 4/142

2.1% 3/142

2.8% 4/142 1.4% 2/142

0.7% 1/142  

1  

13 2

1

1

13 8

2

 

 

7.R  

7.R.1  

 

30 45% Aliment 

Pharmacol Ther 2007; suppl. 1: 3-9 1 50%

. ; 2006

Oxford 

textbook of clinical hepatology, 2nd ed. Oxford University Press; 1999 Curr Treat Options Gastroenterol 2006; 9: 

464-74  

2015 2

,  2015, 136-51 27 BCAA

BCAA

 
 



35 

27  
  BCAA     

      

 

 

BCAA

 

BCAA

 

 
  

 

Hepatology 2014: 60; 715-35 28

 
 

28  
   BCAA  LOLA   

    
L- L-

  
 

 

 

2

 

BCAA

 

LOLA

 

 

 

 2010; 107: 14-21

Aliment Pharmacol 

Ther 2010; 31: 1012-7  

 

pH

 2007; 41: 39-43

 

 

 

 

 

 



36 

7.R.2  

 

 
 

 

 

7.R.2.1  

/ L-105/2-A PSE

 

Oxford textbook of clinical hepatology. 2nd ed, Oxford University Press; 1999, 765-83 Curr Treat Options 

Gastroenterol 2006; 9: 464-74

7.R.1

pH

 

PSE Portal-Systemic Encephalopathy index Conn

EEG Number connection test-A NCT-A

Gastroenterology 1977: 72(4 Pt 

1); 573-83 Hepatic Encephalopathy: Syndromes and Therapies, Medi-Ed Press; 1994, 13-26

PSE  

 

 

 

7.R.2.2  

 

pH

7.R.1 L-

105/2-A PSE 29

p=0.5449
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7.R.1  
 

29 FAS LOCF  
   95% a  
 

μg/dL  
 134.89 ± 49.24 84  136.44 ± 42.72 87   

14  119.46 ± 59.45 81  125.40 ± 56.63 85  -4.99 -21.25, 11.26  
PSE   0.33 ± 0.11 84  0.33 ± 0.10 87   

14  0.20 ± 0.14 80  0.23 ± 0.17 84  
b   1.2 ± 0.4 84  1.2 ± 0.4 87  

14  0.6 ± 0.6 80  0.6 ± 0.7 84  
 ±  

a b  
 

7.R.2.3  

 

 

L-105/3-A L-105/2-

A 34.8% 24/69 41.1% 30/73

PSE 30

PSE L-105/3-A

 
 

30 L-105/3-A  

 L105/2-A  L105/3-A    
a  

L105/3-A  
b  10 b  

c  
95%  

 

 
 45  102.4 ± 52.62 99.88 ± 48.87 

-34.68 
-60.3, -9.07  

 
24 71 2 - 77  159.3 ± 63.40 134.6 ± 54.24 

 
 43  112.3 ± 55.34 105.8 ± 44.74 

2.01 
-21.25, 25.27  

 
30 69.5 9 - 78  140.5 ± 56.39 103.8 ± 54.68 

PSE  

 
 45  0.16 ± 0.12 0.14 ± 0.11 

-0.07 
-0.13, -0.01  

 
24 71 2 - 77  0.28 ± 0.14 0.21 ± 0.12 

 
 43  0.20 ± 0.16 0.15 ± 0.13 

-0.05 
-0.12, 0.02  

 
28 69.5 9 - 78  0.31 ± 0.15 0.20 ± 0.15 

a b  ± c  
 

 

7.R.1

L-105/3-A

 

 

7.R.3  

 

C. difficile  

 

 



38 

 

7.R.3.1  

 

31

L-105/2-A 1
40 L-105/3-A 41 42 1

 
 

31  

 L-105/2-A  
L-105/3-A  

  
 84 87 142 

 29 34.5  24 27.6  90 63.4  
 5 6.0  12 13.8  19 13.4  

 3 3.6  1 1.1  13 9.2  
 0 0 1 0.7  

 2 2.4  0 2 1.4  
%  

 

32  

RFHE9702 2 400 mg TID 1

800 mg TID 1

200 mg TID 1

200 mg TID 1

RFHE9701 8 3

2

1 4 2

1
43

1

 
 

32  

 RFHE9702  RFHE9701  
200 mg TID  400 mg TID  800 mg TID    

 18 19 17 50 53 
 10 55.6  7 36.8  7 41.2  10 20.0  15 28.3  

 4 22.2  1 5.3  2 11.8  2 4.0  3 5.7  
 1 5.6  0 0 1 2.0  1 1.9  

 0 1 5.3  1 5.9  8 16.0  4 7.5  
 1 5.6  1 5.3  0 0 4 7.5  

%  

                                                        
40  60 Child-Pugh C B 4

6  
41  52 Child-Pugh B NASH 77

T-Bil 7.12 mg/dL 90
T-Bil 18.33 mg/dL AST 116 IU/L ALT 58 IU/L

 
42  67 Child-Pugh C 4

26  
43   



39 

 

 

/ L-105/2-A L-105/3-A

 

 

7.R.3.2  

 

 

33  
 

33 Child-Pugh  

Child-Pugh
  

L-105/2-A  L-105/3-A  

      

A 
 8.3 1/12  8.3 1/12  0 0/12  60.7 17/28  3.6 1/28  10.7 3/28  

 40.0 4/10  30.0 3/10  0 0/10     

B 
 34.5 19/55  5.5 3/55  1.8 1/55  63.2 55/87  16.1 14/87  5.7 5/87  

 22.8 13/57  12.3 7/57  0 0/57     

C 
 52.9 9/17  5.9 1/17  11.8 2/17  66.7 18/27  14.8 4/27  22.2 6/27  

 35.0 7/20  10.0 2/20  5.0 1/20     
%  

 

L-105/2-A L-105/3-A

Child-Pugh C A B

 

 A 10 B 13

C 20 C A 2 6.2.2.2

 

 RFHE3001 A 28.3%

13/46 41.1% 23/56 B 38.5% 25/65

36.1% 26/72 C 47.1% 8/17 50.0% 7/14

C

 

 



40 

 

 

 

 

 

 

7.R.3.3 C. difficile  

C. difficile

 

 

C. difficile

1,200 mg/ 10 L-105/3-A 1,100 mg/ 6 2

RFHE3001 RFHE3002 C. difficile

C. difficile L-105/3-A 0/142 RFHE3001 2/140 RFHE3002

4/322 RFHE3001 2

1 1 RFHE3002 4

3 1 1 1

1985 4 2010 11 2011 5 2014

5 PSUR 19 C. difficile

C. difficile  

C. difficile

C. difficile

C. difficile

C. difficile

 
 

 

C. difficile

C. difficile

 

 

7.R.4  

 

/ L-105/2-A



41 

PSE

 

 

 

 

34  
 

34  
   

 
 

  
 

  
BCAA    

 
/ L-105/2-A

L-105/2-A

 

 

 

 

/ L-105/2-A

L-105/2-A

 

 

 

 

7.R.5  

 



42 

RFHE9702

RFHE9701 1 400 mg TID

/ L-105/2-A

L-105/3-A 1 400 mg TID

6.R  

 

400 mg 1 3  

 

12

12

 

 

12

12

 

 

1 400 mg 1 3

 
 

 

 

7.R.6  

 

  

 1,000  

 

0.64%

C. difficile 1.4%

0.5% 95%

1,000  

 12  

 
1 6  

 



43 

 

 

  

  

 C. difficile  

 

 

 

8.  

2  
 

9. 1  

 
 

 

 

 
  



44 

2  

 

28 5 17  
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