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NEW DRUG

CRITICISM FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H
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2Zf2|Hl= FXR ligand2M A/ L=H|=A|[Z4Hchenodeoxycholic acid, CDCA)ECH 2F 1008 A5t S
Aol Mdut 2|, g, HfS, A E22 AL E£5F FXRE BARLZ o0 ZUH=8EHO| HE 55
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NEW DRUG

CRITICISM FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H
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bile juice)2 YHOIM =
(cholecystokinin) S0il 2|sll E'd0| #Fot1 2C|&HfZ(sphincter of Oddi)O| Of2t

=
o
BIEEI0{M R[Ho| AotE S=L
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o 30
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P7F 21420] Ho|2| 0| S0{E ZAAET|H
g

oA Alo|z|Rez

Z|Hto| AS}= o= Sh=AHbile acid) F= ESAt(bile salt)t |&Ho| ZYESHEA(lipase,
colipase)of| 2|stCt, EHSAt(bile acid)2 £84 U A= MA (detergent) 2 22510, Z|2AH(fatty acid),
2rz2|Meto]=(monoglyceride), S2|AHE L CH2 AESD 2 2 mM 0|49 sE0M 2219 242

O[F0{ micelle (212 A, O|Z)S Gt

of

)

Micelle2 ES4te| Xst(electrical charges) W&E0| OIS (chyme)oilA BHE5 SEIZ ZAHsttt. 2 ALY YA}
=]

7t YOl lipasedi| 2laff &2 2alE & U=E FHemulsify)st= LS St 2= & Y22 2t

oHH, S LHES BE22 £84d BF0M Ao E&liElR] G BE WOIM 2[Yel skt S, Al
El(lecithin)® &tid £t s=0 s ZYE . et 5 dE52 o HIE stiiMe 8aid =8 O

Z(mixed micelle)S AF5HAIT BYYZH HE StOM= HE WM 222HE 28 (aystal)2] ddS =

ZIAIZIE,

A IS B

SHE2 Ao Z2EEH 02| 7HA| 2% W29 Hig2 T sHez AEst=g|
ol &iz|RHl(bilirubin)2t 2tUQl Z2|AHZS0| 0|0 HF=ICt Bilirubin® Y&MAS| 225t 14 HES=,
Aol 5|2==Hl(hemoglobin)O| 7t HIZO| RUs MYLHI|A(reticuloendothelial system)Oi|A] CHALEZ]

0f &(heme)2=FE dgEICt

Bilirubin2 xtdo=z AHDIG@lbumin)2t Z8E =84d(insoluble) BHIZEH 2|Z8l(unconjugated
bilirubin)22 =|0f EFE W2t 7tz 280, RN F2|=|HM S22 (sinusoid) MZAS St
Sto  ZEMZZ WHE SOt O[] ZHMIE U U™ M (endoplasmic reticulum)OiX ZFFE4F
(glucuronic acid)2} ZEete|0| Zetd 22|R2Yl(conjugated bilirubin)Q!l 22|28l C|ZREFZZL = (bilirubin

o
diglucuronide)?t E|HM 84S ZA =0 EME2S=E F2H|EIC}

SE BHS A7 BE0 MY, FYOINY AT U 53, 12D AYORo| BiE BYOR IR 4 9
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NEW DRUG
CRITICISM
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LHSAISLUED HHUS Y01, FLY HE5E H2B2=A, 2Z2(8t

Ct ZHMZE= 1€ E§8&2 2 600 mL (0.5~1 L, B 0.42 ml/min) dd35tH 0F & 0.5 g2 SESHE
SNBICH MNE DE2 Tdo| AT, DY Aol 220 W0 B4E0f 5208 Y=2 s
o

o
£7] W20 30~60 mL EF2| HYO0[2tE U FHlzl= 52 S5 +8€ & ULh

acid, CDCA)0|

(lithocholic acid)0

Uz} E=AQ1 cholic acid?t chenodeoxycholic acid (CDCA)= ZHO[A Z2{|AE|Z2| AHZO0|S&0| -

Hp

| HEAY(12%), HIOIAEIZSIE Z2AAEIS(0.7%), MEIT T2 ART(4%), HE

4 9 2|9 SO2 T4E0| Uct YEO| EHE MHTS 2 Na®, CI, HCOs SO[0f 0J2{at XsHZe|
A o
=

of wet Wst=t, 8180 S7t=l® CI, HCOse =7t S7t5ta

SHEAM2 F2 Azt HFAHprimary bile acid)2Z =4Hcholic acid), #H=Ol=A|Z4H(chenodeoxycholic

1 0|t ©SF4Ak(secondary bile acid)22 G| A|Z4Hdeoxycholic acid) 2 2|EZ4t

| ACH

@)
T

7|2t -COOHY|E #7t5t0] +8480] =2 822 g0, ==t0|4l(glycine)O|Lt EtRE(taurine)2t &

O|&} E&4l deo

HElCt ZAAQ SE0M = glycineZt taurine?| HIE0| 3:1 7tZO|Lf, HS2A0 A

Ifate)2t =FFEstef=(glucuronide)df| Zgtel @5ite| HIE0| Sotete AS

Mg rr

3l

rlor

xycholic acid2t lithocholic acid2 Yt ©&4H0] A0 LU Mol 25 CHARE O]

=

=
B9 EICt. Lithocholic acid= deoxycholic acidof Hls H0M 2& 25t S4SICh O 80| AYCe=E HE
Ele Ozt YFAte=z== CDCAL| YUAO|/dA (sterecisomer)@! REAO S A=A (ursodeoxycholic acid,

UDCA), Pt E&24|'d3E=(chronic cholestatic syndrome) EHAIO|M MM E| AL S7tel= o2 74|29
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bile canaliculi)

Maijor bile acids

HO
Cholesterol ?(1~Hydroxylase

COOH
HO~" *OH
Chenodeoxychollc acid

Intestinal
bacteri

Secondary

Deoxycholic acid Lithocholic acid Ursocleoxychohc acid

Glycine, pK,=3.7

or

HI\II—CHQ—CHg—SO-;O' Tauring, pK,= 1.5

Bile Acid Synthesis

Al

€ Sdff &Hl=El=d, 27| 2HlEe ZMZE(hepatocyte)dlA LoiLtD OJMSH S (A
oz BH|E 2 MM AHAO|ZZ(interlobular septa)22 S0{7t1 &
(bile duct)2Z SO0{7IH O|F YAz ¢ 2 HEH2=Z S0/t 2ZH22 ZEE(common

O|27 &Ct. O]Xo|M &
°=2 S0t =5

2=}

Bl Ouct A Bile Duct Anatomy

Right
hepatic
duct

Fiobiert Maroais Visus Explnations. LLC

hepatic duct

Common
bile duct

Distal
common
bile duct

2008-2007 1 American Society of Gl Dcalogy (ASGO)

Bile Duct (&*: www.cancer.net)
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NEW DRUG

CRITICISM FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H
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oCjZZ(sphincter of 0ddi}2 B27|0| HE0| ZHTAN HolAgo= 2Hlsl 1S Ye
7

Ch 2bjgaz2 2D 322 70 A28 YO[RZ Hol| ZA5tA|

g 32 80| 2| 2=

oF 4
=4, 2uEdZo| 72I¥4H = (tonic contraction)2 HO|A[E WES2| |2t TA2=29|

S LHo| ©&0| Z0tet=& R ESHCH E£5F U229l a4 £Z(phasic contraction)
A

oE oW

SEEAHSHEAMA)2 ofE 7)Moz 7F AaSHenterohepatic
recirculation)2 st=71?

oM 2H|E g2 AYoM Aoz CHER HESE =, 29 27| 220l ZHik(diffusion)ol|
olaff HAM S5m0 A2l 3 (distal ileum)| Y2HAOM sS5E(active transport) 20| 2I3HA
L S5Eth AEeE gEU42 UEY(portal vein)22 S0Vt 22 £SO YUMF(venous
sinusoid)S S350 7HMZO| CHREE St1 CfA| @522 ZH|==0l 0|F &t A& enterohepatic
recirculation)O|2f BtCE Ol2{eh 37t M2 HEMO| oF 94%7F HE2E Aegedl, o= Hid

Lol fof ofst A

0
o
10

i)
rlo

Jul
N

of
E|7|7HA] Bt o 179 8= & 4 UCL Y oM =H|E
(o)
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—
P EH, U MesoM BN 0| ol Y5 HE 2HIEE S7fetth

TMZON  SAHEZRE CYP7ATZ CYP8B1 EAO oaf TEE Lxk G2 2t
= AN

(canalicular membrane)d]| ZA{st= £LCHEH2AIOI BSEP (bile salt export pump), MRP2 (multidrug -

resistance-associated protein 2) 2 MDR3 (multidrug resistance protein 3)2 £l Sato= b Lzt
=

Ct. Ol Yz} SE4E HLHMIZO| 23l O|at SEAe 2 Bl AZ0M EE WSO F2H st
2 £ FSME(sinusoidal membrane)of U= $+ESTHHAQI NTCP (Na'-taurocholate cotransporting

polypeptide)2t OATP (organic anion-transporting polypeptide)S E3l CIA| ZIMZEWZ S0{2Ct S
A2 ZEMZELOA phase 1 (CYP3A4 FEAO0 2|gt £AGIEE2)IE phase 2 (UGT1A1  [uridine

diphosphate-glucuronosy! transferase]2t SULT [sulfotransferase] &40 2|t E§HH2)0| Q|3 CHALE

2 R2)2 FESH=C, phase 12 phase 22 E40]| 95 SiSH¥S LIEHHD
phase 02 phase 3& £&HEZA0 oIt Y 2 FE4YEE 2|0|SHC
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NEW DRUG
CRITICISM

FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H m

Cholesterol Hepatocyte

l CYP7A1

l cYP8B1
Bile acids

l CYP3A4 \ i

l UGT1A1  SULT

\Metabolites L —
v

Secondary BA ¢ Primary BA

Synthesis and Metabolism of Bile Acid

AI5 aline pho}sphatase (ALP)2} ¥-Glutamyl transpeptidase (GGT)= Ot

HLE o=

A Alkaline phosphatase (ALP)

ALPE MZE S8 CHAFZ (metabolite)Q| 2501 2 2k AMIMIE (bile duct epithelium)
w0t ofL2t, b, EfgE AR Z UE SO0 FIEstot TetM Z@F FA|(cholestasis)Zt = b MZ

OlM ALPO| g1t 2H|7F S7totil, HEMC| =4 HA| ALPS| 2H|E Z2lste 2210] =t ALPE H|W

2
_O'ﬂ
rir
o
>
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A B Z7] WEo(SF 1) S Hae] =8t

Ch @3 ALPO| MBe 2 Ei

—
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5
pim
AS|
=2
H

A ¥-Glutamyl transpeptidase (GGT)
GGTE ZHMIE, b MZ, A Mg, &, & S0l 225t 242 ES0Me 45 7|82 ALPRL R/
ALSHD| ZHAsE 9o BhY i dmZSto|Lt ARH, H2E el

UASOM GGT7L 45" &+ U=, 53 YRS SN ALP= E40[HL
GGTE d4 oot 108 Ol =2 £ EY & UCt H|YZ
o dotel 2~38f e HS5oiteE Bk
b =71 2o AP 459 ZHY R
transaminase/alanine transaminase [AST/ALT]

=Lt
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NEW DRUG
CRITICISM

FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H
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HEY §S5d A (PBOO ofH FA[S0| AHEE=71?

Ursodeoxycholic acid (UDCA)= 0| FDA £9212 82 |YSH PBC X|ZA|0|Ct. UDCAE S49 S Mot
L

OfLfet & daotst HAL £2|= SHAIZICE PBCO| 7teES0l
=

UDCAE QA EE4te| & 2%E 2fA|5tH, ZHo|AM M0 HE2=2 bidE F U O[S0 2ls CHAL

£ g2 3 ez S+ ET Meghels Az G§EM0ICH ©E SAHY UEEE A4/d(hydrophobic)
k= AHchenodeoxycholic acid, deoxycholic acid, lithocholic acid)0O| 7t 2|0 EHlist=d|, ==l
S

M2 AHE Y (detergent) 2E2 2 ZHMEE &AA|AH ZENEO| AtHAHapoptosis)E L2 7ICt

C
O
Q
>
rr
).Jl

IS (hydrophilic) 2544 ESAC2 MEont NI AV|HOZ22H

BYHCR HATLZHM, 0|5 = GS40] ZHMER}F HEMIZ0| Yo7|= &42 ofYsts AE8S St
St UDCAE 444 HEMO 2% E4E Yz XMooz ¥t 95 Wel UDCA HIgE 3
7tAIZICE OF223, UDCAE & =HIE £3I5t, B3 L MZo| AHALE AA|StCE

UDCAS| AHY =22 13~15 mg/kg/day2, O|ZC} A EH0 M= 2220t LI DEH0M= 2|
Fa o] 27t J440| glen 7to|Lt 475 A5to e BERHL2 2SIt 27 gite HEE 6~971
o Uof LIEIHS d3stst HAHALP, L2|R8l, Mayo risk score §)2 z2zgis LYo A &4

UDCA (MEY: RF A}, Ursa) 200~300 mg 1¥ 33 2252 /0L

Farnesoid X receptor (FXR)= FQI7}?
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L2 (nuclear recepton)= Y=o A
ligand)oll 2|5t 2|ZtE-+84 HtESS Soff E4stzl= 40| EZ0|Ct HEIE 2[ZtE0| oo BHESot= M

=
e #EA2ts €2, ME UE SO A8d =222 =2 =UEQl 2y Zgst 3 oo ?et S8 &7
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NEW DRUG
CRITICISM

HA7EA| OlSsto] AL 7[MS 2Est siie RAAL LS ZASt= A0 FE A8 7|H2=2 LA

al o1 = 2] Al
ALt

o2 e84 & FXR2 YS4t chenodeoxycholic acid (CDCA), cholic acid (CA)O|| CHSH 48X 2 H
=9 At AEetA, ¥, B0 LoD, G54 Wd, oAb 2 &80 205= o2 iR R EH
2 ZTASICH FXRO| ZHETH dF GS4 s=7F S7letn WA FS4te| 20| S7tetH tiHZ29| HE4t
HE0| S7tstct. Ol ZHM ES40| MHEl= 7|83 AA|St= feedback 7| 0| EHETHM GSA| 4
‘g3t v el #ol fUHR Autep & 4 QUCH T2ty = F = duo| oo g4 dda 2|
FS, A7t 2l tALEZE Aot MZEU ==l {l(bile acid receptor, BAR)2t & £
Cf,

FXRE| &d2 ZLHEZREH HE &

=
D
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0]
wv
<
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x
HH
Hu
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o
n
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¢ g
£ S7HAAHA MEL ZME SO =5 HAAZH. =, FXRE2 oM S| dd= HAste A

o
(bile canaliculus)22 RHIAZSEZN SHFAMOl E4 XS fCHSICt WatA, SSAt 28| (choleresis)E

e

SA7|le B, &85t= §& A& (pool)el F7|E AetdezM it ZHME == (hepatic exposure)
= daAIZIC

254 e (homeostasis)2 &7F Ao Qs 1 #¥S O|F =0, ZHMZOIM ES4H0] 23 FXRO|
BMSIE|H retinoid X receptor (RXR)2F &4 SHP (short heterodimer partner)2 =0 CYP7A1 {ZXA}
251S A Sto 2N TSA MG AAXA|ZICH ESH fibroblast growth factor 19 (FGF19)= ZHMIZEO| A
Zotof| = fibroblast growth factor receptor 4 (FGFR4)0| Z&5t0 SHPE SoliME S dE <

Aottt 2|2 ME(ileal enterocyte)dlM= ES54H0 2lai FXRO| &d3t=[H retinoid X receptor (RXR)2t
SH| SHPE 0|&0{ ASBT (apical sodium dependent bile acid transporter)S AT 24 ZHO|A &H|

SEMO| A4S RTHEICH

[l
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NEW DRUG
CRITICISM

Perisinusoidal
space

Bile
canaliculus

Cyp7A1
Bile 4..-._ Portal
Cholesterol ; £

Synthesis circulation

lleal
enterocyte I

Transport

- B
@_,@_,-/,;,,

@ P

Homeostasis of Bile Acid (&*]: http://ajpgi.physiology.org/content/306/1/G13)

eZe|dls A ofEH SUEU=71?

QIE{ME mO#E|Z A (Intercept Pharmaceuticals)?| 2Zf2|HH(Ocaliva™, HEH: 2H|E|ZAt obeticholic

acid)= OfHA0|E X £=8X|(farnesoid X receptor, FXR) agonist2A, 2016 4¥ 0| FDANAM RE24

s Al24H(ursodeoxycholic acid, UDCA)O| 288 BtSS EXALE WYO0| Qs StRtel Yty H&
20

d &Y 2AZHZ UDCAAS| BERYL=2 SU|U2D L= Or2l AJHE[R| SEUC.

O] &A= 1Y 18] 1%

>
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HU
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28010 mo)7tA| Y & UCh 71y LY FAE2=2E= JteF

Ol Bn%on 0 FDAS 0| 23| oksl B}

eZc|dls of %e|7|MS 7k Y=o

T
oot
0x

AAHZ  6a

10

Obeticholic acid (OCA)= €xt =S4kl chenodeoxycholic acid(CDCA)2]
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NEW DRUG
CRITICISM

Al, 2Ze|dt

’

-ethyl-chenodeoxy

(anti-inflammatory),

g

H(NASH), =

= o7t A

—

aie| 0

FXRZ %
2401 M|ZLY

Q| ZHTH(ZHT}

At

o=
[ B = W

M| IE (hepatocyte) 2|

=2

A (rate-limiting

regulation)st, BSEP (bile salt export pump)2]

ozo L
FES 5=

|

|I-A
(=}

IO M| ZE

FGF19= ZtM|Z29|

CH
(

2 OST (organic solute transporter) a/B2| 2o

AR T
S

OlSAlZ|=

(7O 22

) ‘dd= ot

of

oL
™ O\

cholic acid (6-ECDCA)2| =4[ (anti-cholestatic),

SHRE 3

2o= HYIREY

S ofpf 2t

Bl

Fanti-fibrotic)

k! 2Hust

of

@ (portal hypertension)

.

o
A

C

ol =2 Loisl=
=
a

22| 2| (sensor) &

22, FXR agonist (OCA)O|| 2|5}
CYP7A1E <At

rs
2o

enzyme)?@!

njo

—~

o
7-(5'7_,

ileal epithelial cell)@ FXR agonist (OCA)A| 2|5H
f,
FGF receptor 4 (FGFR4)E

.

OH

MAFO| R K

(=]
oo e

fibroblast growth factor)&
E3l ZMEUZR HEYZ0] CYP7TA1S A T2 x|

2
=

ol

S =

tC|

r

0| QlZt(transcription factor)e| A& &

Ol& Z0ilAM

O

ShA
EE

JetAl7| =t

tC

|_

.
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NEWDRUG % oczsgiga2at=0t 07{UZ 920/, Al HE2A Taaz|Ey| 2zte|y}

CRITICISM

Primary bile acids (e.g. CDCA}

Cholesterol ‘

m? ; l-t'epato@
agnns
e G @

Bile canalicus

+ Bile acid synthesis
+ Lipogenesis

{ Gluconeogenesis

t Regeneration

CDCA«—%CDCA
@ N e—

= = FXR agonist
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(decompensation) A2 A 2WMH AN SHH=(portal hypertension and its complications),
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20| Qe HFY = 7HA=SHA(hepatorenal syndrome) SHAf, Alst A= £&= model for end

stage liver disease (MELD) AZ0{7} 15 E= 1 O|AQI S2t= HYA|GHSCEH

ALPQ| AStz|= OJAOIA 118 U/mLO| YAOIMS 124 U/mLE Zot¥on, 2 E2|2uio| A
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NEW DRUG
CRITICISM

S2AGSAIBAET OPLS YI0IS, ALY YEY YBARAY, 222y

’

GOl 1.1 mg/dLo|2 EE0M= 1.5 mg/dLE HSHYCt £8F ALPS| " 7[A4Lx[= 323 U/LE st
=
2

29 2. 7480 MO 22| of 29%7t 4|9 3B O|YOIRACt & Le|RIe Bd 7[H42=

ol

0.65 mg/dLZ SHA2| 92%O0fA &etx|t SSotHL ALt

r

2, 12t Y (primary endpoint)2 1270 A[ZOIA 372 EY
ALP £%|, 2[4 15% ALP £2| ZA A 45iz|Qt S55tL 22 & 2|2 £x)= 18] 10 mg 2&
o

~
2,12 18] 5 mg 670¥2 22 F 10 mg S22 2F0AH A0t KOsl FRIHo|YCH

OCALIVA 10 OCALIVA

MG TITRATION® (N =73)
(N = 73) (N — 70)

Primary Composite Endpoint®

Responder rate, (% )d 48 46

[95% CI] [36, 60] [34, 58]

Components of Primary Endpoint®

ALP less than 1.67-times 40 (55) 33 (47) 12 (16)
ULN, n (%)

Decrease in ALP of at least 57 (78) 54 (77) 21 (29)
15%, n (%)

Total bilirubin less than or 60 (82) 62 (89) 57 (78)
equal to ULNf, n (%)

©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



NEW DRUG
CRITICISM

FELHSAZHEL OAHUS Y2015, dEY BSY GHFRRA, 2Z2/H

BEAlE Astof A0M S2% LS st Sl XYl A8t0] JAGM FELHL| dg=2 2FH0IL &
A2 Y Mol oM FF L AL (bile acid poo)E FE5HH AEH2=2 MAZEHC HE A

=
grdlisted|, 24E 2SR AHE Y (detergent) 24222 ZHMIE

HAStE A4 EELH0] 7H0| A0 2y =
9| At At(apoptosis)E LH ZHMEE &4A|1ZICEH

e 2954 g2 (PBO)E M0 U= YAl (bile canaliculi)e| BHHQl AS MRt W0 M7l 2t

o
o2, g5 g0 FoE 27t A= Qs S0l 2 ol M= hEEel &40 LELN 2= 2t

UDCAO 0|0f, 2Z2|8HOcaliva™, HEW: H|E[ZAH obeticholic acid)& PBCO| AtRstE 2|29
farnesoid X receptor (FXR) agonist2Al SEHZ24|(anti-cholestatic), &= (anti-inflammatory), &4%

SHanti-fibrotic) 228 7tx|11 Tt

2287t PBC 20|= BHIZASY A[Yt

oR

QM AL LZ 7|Cisiet

O] FDA 3{7tALSH
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CotLiatetal2]: A 82 A Al 1 = 2012

The Korean Journal of Hepatology 2010;16:139-146
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