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1. INTRODUCTION 3. RESULTS

= Obeticholic acid (OCA) is a selective and potent farnesoid X receptor Figure 2. Total OCA Concentrations Increase with Worsening Hepatic Model Development Figure 7. Systemic vs Liver Bile Acids Consistent with the Literature
(FXR) agonist in development for several chronic liver diseases. Impairment = The initial basis of the model was derived from the model by Molino et al
= OCA s a semi-synthetic analogue of chenodeoxycholic acid (CDCA) S 1000- 3 to describe the physiologic PK of CDCA.1
with similar pharmacokinetic (PK) properties. = . L 3 N = The model for OCA was calibrated by the plasma concentration and time e B systemic
= There was a significant increase in systemic exposure of OCA in patients Z 8007 T 1 | o ; c:irlr:l:;l: A :n = 8) profiles of OCA, glyco-OCA and tauro-OCA in healthy volunteers with > 9 B Liver
with hepatic impairment. A proportionally similar increase in systemic 5 5 500- 1T 1.5 — > _e Child-PughB (n = 8) normal hepatic function from a single dose of 10 mg OCA, then L @ 157
exposure of endogenous bile acids was also observed in patients with S E &9\‘3\‘ T E o0 = Child-Pugh C (n = 8) recalibrated for patients with hepatic impairment taking a single 10 mg o % ;
hepatic impairment. < S 4001 T \;1 0 7 3 dose of OCA. o - 107
) c 1
= A physiologic PK model was developed based on a previously reported 8 2004 Lo s > Table 3. Recalibration Parameters i % ;
model for CDCA! to define the relations_.hip betvv_een sy_stemic ar_1d hepatic E =) E o e Normal Moderate | Severe : L
exposure of OCA (and its pharmacologically active conjugates) in patients o 0 0.0 ° D 4 hepatic untak COCA S o
with and without hepatic impairment (cirrhosis). 0 6 12 18 24 giycs?cr)eciieandefaatjIr%.ugc?A;-gmean e DO | 2 B )
Time (h) : ) 0-
_ _ 2. Portal systemic shunting (% Shunted)34
2 METHODS Table 2. Pharmacokinetic Parameters ’ o0 ) 0% % 3% 4% otal OCA Bile Acide
_ ) ) _ ) ) ) Normal Hepatic Henaticl - t (Child-Puah ClI 3. Decreased functional liver volume (% of normal _ . 7 o
Figure 1. Study Design in Patients with Hepatic Impairment for Model Functi B el b (Gl .ass) volume)® 100% ] a9% % oL% Predicted Observed
Recalibration unction Child-Pugh A Child-Pugh B Child-Pugh C : : : : : *Total OCA predicted using a physiologic PK model assuming Child-Pugh Score C.
(n =8) (n =8) (n =8) (n = 8) 4. I_ncsreased taurine conjugation (Glycine/Taurine 46 46 16 10 **Serum and Hepatic Bile Acid Concentration in End-Stage Liver Disease.
Crnax (LM) 0.16 (0.07) 0.25 (0.15) 0.83 (0.90) 1.60 (0.67) ratio) ' ' ' '
Mild Hepatic Impairment (Child-Pugh A, n = 8) AUC, (uM-hr) 5.89 (4.29) 6.58 (4.90) 37.30 (45.31) 97.56 (51.99) o : : s : :
AUC,, (uM-hr) 1.78 (1.01) 242(2.27) | 11.20(12.78) | 2590(1089) | Figure 5. Physiologic PK Model Diagram '-'.Vﬁr exposire of total OCAis prgﬂ%eg tohb‘é 2 {0'.‘1 grea;er 'I”hpa“e”ts
Moderate Hepatic Impairment (Child-Pugh B, n = 8) Data are mean (SD), Total OCA concentrations includes OCA and its conjugates. Bile acid concentrations were Wlt_ severe hepatic impairment (Child-Pug ) relative to healthy
determined by LC-MS/MS. Glyco-OCA OCA Tauro-OCA o patients.
Severe Hepatic Impairment (Child-Pugh C, n = 8) Figure 3. Plasma Endogenous Bile Acids Increase with Worsening Hepatic m Systemic = Liver exposure of bile acids has been reported to be ~2-fold greater in

] : ' tients with end-st liver di relative to health tients.
Healthy Volunteers (Normal Hepatic Function, n = 8) Impairment Post- Post- —» [3] Sinusoidal patients end-stage liver disease relative to healthy patients
R Fasting Prandial Prandial g I Liver
| | i | i S2000 ] ] el 4. CONCLUSIONS
s, alibladder
: . . . . - Bl Intesti L .
Screening Day0: Day 1: Day 7:  Day 10: £ 150 ] B Normal (n = 8) mesne = The physiologic PK model for OCA-predicted plasma exposures showed
within 14  Check-in Single- Patient End of o - - :
days prior Hose. Discharge  Study g oo T Child-Pugh A (n = 8) Similar to other bile acids, OCA is goqd agre_ement W|_th_obsgrved exposures in healthy volunteers and
to Day 0 10 mg LY ] Child-Pugh B (n = 8) conjugate.d to glycine and taurine. patients with hepatlc Impairment.
OCA . 1 child-Pugh ¢ (n = 8) oA gﬁg&;ig‘?glc‘fgca:;zg:dergo = Systemic exposure of OCA was predicted to be 1.4-, 8.0-, and 13-fold
: : . : : S : : 3 reater in patients with mild, moderate, and severe hepatic impairment,
= 32 volunteers enrolled in the study with no discontinuations or o %a ﬁ% Accounting for differences in 9 pat . . patiC impairr
thdrawals o gl =t , hepatic impairment is done by based on Child-Pugh score, than in healthy patients which is consistent
wit Dati o " heoatic impai stied the criteria of th dified 0 6 11 [?P?'fy'”g ”r][e dt'ffef}ti”t f'%W rates with observed results.
— . , transport rates “t”, an ] ]
atients with hepatic impairment: satistied the criteria of the moditie Data are mean (SD). Time (h) biotransformation rates “b” at = Liver exposure of OCA was predicted to be 1.1-, 1.5- and 1.7-fold greater
Child-Pugh classification for hepatic impairment during screening _ _ _ _ o different boints throuahowt th : . th mild g g H T : han th
= Endogenous bile acids also increase in the plasma to an extent similar to 'rerent points throughout the In patients with mild, moderate, and severe hepatic impairment than that

— Healthy volunteers: absence of clinically-relevant abnormalities
identified by a detailed medical history, full physical examination,
clinical laboratory tests, and 12-lead ECG

model. of healthy patients.

= These results highlight that although significantly higher systemic
exposure of OCA is expected with hepatic impairment only a modest

i - ' ' ' . _ . increase in liver exposure is expected.
3. RESULTS Flgur_e 4. Plasma FGF-19 Concentration Consistent Regardless of Hepatic Figure 6. Plasma OCA Concentrations are a Poor Surrogate for Liver _ P . _p :
. Impairment = Modeling results and clinical trial data support the safety and efficacy of

OCA Concentrations

Total OCA with hepatic impairment. This is consistent with the hypothesis
that OCA behaves pharmacokinetically like endogenous bile acids.

Table 1. Demographic Summary for Model Development bost. Post. Cobserved M progicted OCA in patients with primary biliary cirrhosis (PBC) who have cirrhosis to
. Recalibration for Hepatic Impairment Fasting Prandial Prandial R Plasm a be treated with therapeutic doses used in non-cirrhotic patients.
Calibration Hepatic Impairment (Child-Pugh 25007 | | | ] = 1000001 >
" Class) Normal ~ E 100, _ c
Characteristic Hepatic = 2000- < % T 100 3 5 REFERENCES
N = 160 Mild (A) | Moderate (B) | Severe (C) | Function > [ Normal (n = 8) £ 10,0001 T ; 5 | |
(n=8) (n=8) (n=8) (n=8) 2 15007 [] child-Pugh A (n = 8) & é é T | 10 2 1. Molino G, et al. Eur J Clin Invest. 1986;16(5):397-414.
Female (%) a1 50 o5 0 38 3 1000 Bl child-Pugh B (n = 8) OS; 1,000 T _ N 2. Tiribelli C and Ostrow JD. Hepatology. 1993;17(4):715-736.
White (n) 107 7 6 3 3 (LB i 1 child-Pugh C (n = 8) > . Cm.d-pu.;A N oz 3. Ohkubo H, et al. Gastroenterology. 1984;86(3):514-520.
Not Hispanic or Latino (n) 69 7 6 3 4 L 5007 ﬁ ’j“ 100 : : : 4. Keiding S and Sorensen M. 2012; ISBN 978-1-60805-677-4.
Day 0 Child-Pugh Score NA 5.9 (0.4) 7.8(0.9) 10.4 (0.5) NA o L EL= [ . . ~ Liver 5. Johnson TN, et al. Clin Pharmacokinet. 2010;49(3):189-206.
£ R e I Sl Sl (1) 0 6 11 £100,000] z 6. Neale G, et al. Gut. 1971;12(2):145-152.
Hepatitis C only NA 1 1 0 NA | = — | —— —_ T 100 7. Fischer S, et al. Clin Chim Acta. 1996.30;251(2):173-186.
Cirrhosis only NA 1 2 3 NA Data are mean (SD). Time (h) 2 0000l | .
Hepatitis C + cirrhosis NA 5 5 5 NA = FGF-19 levels were higher for all groups at 6 and 11 hours post-dose relative : | ° | 10—
Other NA 1 0 0 NA to pre-dose suggesting that OCAigs ca}gable of activating FXpR regardless of I 1.0001 E 6. DISCLAIMER
Age (y) 37.0 (9.8) 57.1(5.2) | 55.1(5.1) | 53.5(6.1) | 54.3(6.5) e : o , = ) ) _ ) ) o )
Height (cm) 170 (9.6) 167(9.2) | 171(105) | 166(9.2) | 169 (9.2) hepatlc_lmpalrment_. o _ 2 s | osougna | oseugns | cuergn = Obeticholic acid (OCA) is an investigational drug. It is not approved for use by
Weight (kg) 76.4 (11.8) | 77.7(13.9) | 88.9 (15.7) | 78.1(22.6) | 82.2(14.9) | ™ No obvious trends in FGF-19 levels versus hepatic impairment were 100 | _ S the FDA, EMA or any other regulatory body. No conclusions can be drawn
Data are mean (SD) where applicable observed. oG K model of OO~ 1600} Boxplot ahiskors raresant 1ot 1 9ot poremttle e concerning the safety or efficacy of OCA at this time.
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