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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Intercept Italia s.r.l. submitted on 8 June 2015 an application for marketing aut tion
to the European Medicines Agency (EMA) for OCALIVA, through the centralised procedure f@ within
the Article 3(1) and point 4 of Annex of Regulation (EC) No 726/2004. The eligibility to t@ tralised
procedure was agreed upon by the EMA/CHMP on 25 September 2014. .\

On 15 August 2016, the applicant was changed from Intercept Italia s.r.l. to Inter@ arma Ltd.

OCALIVA was designated as an orphan medicinal product EU/3/10/753 on 27%9Uly"2010. OCALIVA was
designated as an orphan medicinal product in the following indication: treat%tl f primary biliary

cirrhosis. 0

The applicant applied for the following indication: treatment of primary@ty cirrhosis (PBC) in
combination with ursodeoxycholic acid (UDCA) in adults with an inagequate response to UDCA or as
monotherapy in adults unable to tolerate UDCA. Q

Following the CHMP positive opinion on this marketing authorisatior;, the Committee for Orphan Medicinal
Products (COMP) reviewed the designation of Ocaliva as an medicinal product in the approved
indication. The outcome of the COMP review can be found Qe Agency's website: ema.europa.eu/Find

medicine/Rare disease designations. \
The legal basis for this application refers to:

Article 8.3 of Directive 2001/83/EC, complete ependent application. The applicant indicated that
obeticholic acid was considered to be a new aftive substance.

The application submitted is composed ofmnistrative information, complete quality data, non-clinical
and clinical data based on applicants’ own t@sts and studies and/or bibliographic literature
substituting/supporting certain tests@.ldies.

Information relating to orp arket exclusivity

Similarity Q

Pursuant to Article 8 \egulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applic did not submit a critical report addressing the possible similarity with authorised
orphan medicin roducts because there is no authorised orphan medicinal product for a condition

related to thec}osed indication.

.

New ac% bstance status

The applicant requested the active substance obeticholic acid contained in the above medicinal product to
e idered as a new active substance, as the applicant claims that it is not a constituent of a medicinal

praduct previously authorised within the European Union.

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included EMA Decision
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P/0310/2015 on the granting of a (product-specific) waiver for the condition “treatment of primary biliary
cirrhosis”.

Protocol Assistance

The applicant received Protocol Assistance (PA) from the CHMP on 17 February 2011, 25 Jul h 22
aé ﬁinical

May 2014 and 22 January 2015. The Protocol Assistance pertained to quality, non-clinical

aspects of the dossier. 0\%

1.2. Steps taken for the assessment of the product é
The Rapporteur and Co-Rapporteur appointed by the CHMP were: &
Rapporteur: Aranzazu Sancho-Lopez Co-Rapporteur: Daniela Melchiorrio
= The application was received by the EMA on 8 June 2015. @
e The procedure started on 25 June 2015. {
= The Rapporteur's first Assessment Report was circulated @HMP members on 14 September
2015. The Co-Rapporteur's first Assessment Report was ated to all CHMP members on 15
September 2015. The PRAC Rapporteur's first Asses port was circulated to all PRAC
members on 28 September 2015. O

« During the meeting on 8 October 2015, the PRANreed on the PRAC Assessment Overview and

Advice to CHMP. O

= During the meeting on 22 October 2015, HMP agreed on the consolidated List of Questions to

be sent to the applicant. The final consolidated List of Questions was sent to the applicant on 23
October 2015. {J

e The applicant submitted the res@ggto the CHMP consolidated List of Questions on 20 May 2016.

= The following GCP inspectio re requested by the CHMP and their outcome taken into
consideration as part of t ity/Safety/Efficacy assessment of the product:
GCP inspections were ¢ ed at three clinical investigator sites, one in Belgium and two in the
USA (routine inspecti nd also at the sponsor site and CRO site in the USA (triggered inspection)
on dates between OcC r 2015 and January 2016. The outcome of the inspections carried out was
issued on 8 Mar 016.

e The Rapporteu@culated the Joint Assessment Report on the applicant’s responses to the List of
Questions tg,alFfCHMP members on 29 June 2016.

- Durirlg e PRAC meeting on 7 July 2016, the PRAC agreed on the PRAC Assessment Overview and

Advige“tq CHMP.

- me the CHMP meeting on 21 July 2016, the CHMP agreed on a list of outstanding issues to be
ssed in writing by the applicant.

The applicant submitted the responses to the CHMP List of Outstanding Issues on 15 August 2016.

= The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Outstanding Issues to all CHMP members on 2 September 2016.

e During the meeting on 15 September 2016, the CHMP, the CHMP agreed on a second list of
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outstanding issues to be addressed in writing by the applicant.

= The applicant submitted the responses to the CHMP 2nd List of Outstanding Issues on 20 September
2016.

= The Rapporteurs circulated the second Joint Assessment Report on the applicant’s respon to the
List of Outstanding Issues to all CHMP members on 29 September 2016.

scientific discussion within the Committee, issued a positive opinion for granting' eting

« During the meeting on 13 October 2016, the CHMP, in the light of the overall data %@Jand the
authorisation to Ocaliva on 13 October 2016.

2. Scientific discussion

2.1. Problem statement

&
(o}

2.1.1. Disease or condition é

Primary biliary cirrhosis (PBC) is a rare, serious, Iife—threatenin% disease characterized by cholestasis
with progressive impairment of bile flow in the liver that results in increased hepatocellular bile acid
concentrations. Bile acids at elevated hepatocellular co tions can be toxic to the liver. Such
hepatocellular injury results in a local inflammatory re e and is signalled early on by the secretion of
alkaline phosphatase (ALP). In patients with an inadequate response to therapy, the disease frequently
progresses to hepatic fibrosis and eventual cirrhos@epaﬂc decompensation, and death unless a patient

receives a liver transplant (Kuiper 2010).

2.1.2. Epidemiology and risk é§6rs

the disease, true population-base ies in PBC are scarce. Based on well-defined and rigorous case

Given that most epidemiological szagre performed in the Western world, in addition to the rarity of
ascertainment, the incidence a evalence rates for PBC in Europe, North America, Asia, and Australia

are reported ranging from O.Q .8 per 100,000 inhabitants and 1.91 to 40.2 per 100,000 inhabitants,

respectively (Boonstra ZOQ

PBC disproportionate&ect women versus men (approximately 10:1) and is typically diagnosed in

patients between 4@@ to 60 years of age. It is estimated that 1 in 1000 women over the age of 40 are

affected. Recent ggest that those who are young at onset (diagnosed before 50 years of age) or
rognosis (Carbone 2013). Racial or ethnic differences in PBC patients have not been

male have a V\tﬁ
consistently i@ ied (Al-Harthy 2012, Boonstra 2012).

N

2.1.3 iology and pathogenesis

<

h e cause of the disease is unclear, genetic predispositions have been described (Hirschfield 2009,
2011). It is believed that the disease may be ‘triggered’ by a response to a number of factors, such
as infection or chemicals, followed by an autoimmune response (Pratt 2005).
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2.1.4. Clinical presentation, diagnosis and stage/prognosis

The presence of antimitochondrial antibodies (AMA) is a specific immunological hallmark of PBC and is an
early diagnostic of the disease (Hirschfield 2013). ALP is the predominant biochemical marker used in the
diagnosis and treatment for cholestatic conditions. Gamma-glutamy! transferase (GGT) lacks cificity

as itis seen in many clinical conditions; however, elevation of this enzyme in the presence of ele ALP
levels is confirmatory of a hepatic etiology and in particular cholestatic condition such as P iannini
2005). In the later stage of PBC, alanine aminotransferase (ALT) and aspartate aminotr se (AST)

| nd if elevated,

may also be elevated due to hepatocellular damage as a secondary effect of cholestasi s, in PBC,
especially in the earlier stages, aminotransferase levels are usually within normal lim a
) (EASL 2009).

only minimally (approximately 1x upper limit of normal [ULN] to 3x ULN) (Lindor 2

PBC disease progression can vary widely across patients, with some patient sting to
decompensation over a period of years and others remaining asymptomaticsforssnore than a decade. In
the early stages of disease, PBC patients do not manifest the signs and s ms of illness.

As shown in Figure 1, liver function begins to deteriorate prior to onset of ptoms. ALP levels correlate
with disease progression, and over the first year, with and Without%tment, are highly predictive of

long-term clinical outcomes, e.g. transplant-free survival (Beuers@ , Lammers 2014, Carbone 2013).

Changes in ALP and bilirubin correlate with and fully capture @ et effects of OCA on the primary
pathophysiology of PBC. Persistent hepatocellular damage tué@lly leads to increased circulating
bilirubin once hepatic excretory function has been signifij damaged; therefore, elevated circulating
bilirubin is a direct result of significant liver damage.x rmore, literature suggests that increased
levels of circulating ALP, when occurring in patients with a concurrent rise in GGT, occurs in parallel with
decreased expression in the canalicular space. Thilts in dysregulation of adenosine triphosphate and
pH triggering continued heightened inflammalﬁesponse, and in turn results in persistent,
cholestasis-induced, hepatocellular damage and“ultimately liver failure.
Figure 1: Schematic representationiédnatural history of PBC

]

ormal Liver Function (3:)*

Natural History of PBC as As:
Stage 1 Stage 2 Stage 3 Stage 4
(Preclinical) (Asymptom \ (Symptomatic) {Decompensation)
100

" Intact
- Bile Ducts

#
\ [ Cholestasis

Mormal Liver Function (%)
2
1

0
Typical Persistent, abnomally = Pruritus = Elevated Bilirubin
Stage of elevated ALF and GGT * Fatigue » Endemic jaundice
Onset + Possile mild elevation | p oo enie in mental = Portal hypertension
of ALT and or AST and physical function + Ascites, peripheral oedma,
and bleeding varices

= Cirhosis
« HCC

= Hepatic encephalopathy

« Without liver transplant,
fatal®

progression can vary widely acress patients, with some patients progressing te decompensation over

vears and others remaining asymptomatic for more than a decade. This schematic 13 a qualitative

tion of the typical stage of the onset of anhbodies, bromarkers, symptoms, and outcomes.

imid abnormalities among PBC patients change based upon the stage of PBC disease. With PBC disease

gression, levels of total and HDL cholesterol are reduced. Elevated hipoprotein X typically observed m last

stage (Lora 2014).

® (Given the underlying autoimmunity eticlogy, PBC can recur in 2 significant percentage of patients recerving lLiver
transplants, with increasing likehhood over time (Silveira 2010, Linder 2009).

Adapted from Selm 2011.

Assessment report
EMA/725757/2016 Page 10/129



Lipid abnormalities, including triglycerides, low density lipoprotein cholesterol (LDLc), and high density
lipoprotein cholesterol (HDLc), are observed at all stages of the disease but elevated HDLc is frequently
observed early. With PBC disease progression, levels of total and HDLc are reduced, while levels of
lipoprotein X increase (Loria 2014). There is no consensus that these lipid abnormalities in PBC patients
correlate with an increased risk for developing cardiovascular disease (Crippin 1992, Longo 200 llocca
2006, Ungprasert 2014). &

Pruritus and fatigue are the most commonly reported symptoms in PBC (Mayo 2008, Cro Q 2008).
Neither the exact pruritogen nor the underlying mechanisms for the cause of cholestatig, prufitus have
been completely elucidated, although the autotaxin pathway has been implicated (B r 2012, Beuers
2014). Pruritus may subside spontaneously when patients decompensate and devhepatic failure,
suggesting the pruritogen is synthetized in the liver (Jones 2012, Jones 1999 igue is reported in up
to 78% of PBC patients. Although fatigue is not well understood, it known thal\g t specific to PBC, and

it does not correlate with disease severity (Crosignani 2008). Fatigue is relat autonomic dysfunction

in the brainstem and can be severe. Decrements in mental and physical ons can be observed.
Osteoporosis is the bone disorder seen most often in PBC and occurz in to one-third of patients. The

cause of osteoporosis in PBC is uncertain. Patients with PBC appeart@ have “low-turnover” osteoporosis
in which bone formation is inhibited and bone resorption is low mal (Adorini 2009). Vitamin D

metabolism is normal in patients with PBC except for those Wi%ﬂdice and clinically advanced disease

(Lindor 2009). Q

Portal hypertension often develops in the advanced sta PBC when patients have well-established
cirrhosis; however, in contrast to other liver diseases, develop prior to cirrhosis (Crosignani 2008,
Lindor 2009). Patients with cirrhosis may haemoﬁe from oesophageal or gastric varices, or portal

gastropathy despite having normal or near norm thetic liver synthetic function (Lindor 2009).

The final stage of PBC is decompensation markéd by progressive liver insufficiency. Total bilirubin
generally remains within normal limits untif, the onset of extensive hepatic failure and loss of functional
liver tissue. Studies of patients with partial hepatectomy (up to 75% resection) have shown that bilirubin
levels remain relatively normal (Helling 6). Scleral jaundice may start to appear at a bilirubin level of
approximately 50 umol/L and indim n a cholestatic patient, that the net excretory capacity of the
remaining functional liver tissut@ ng

2.1.5. Managemen {

There are limited therapeutic options for PBC patients. Liver transplantation can significantly improve
survival and pruritufy tients (Corpechot 2008, Lindor 2009). However, it is a complex,
time-consuming on with identified risks suitable only for patients with advanced liver disease,
including perid; ge and surgical complications, immunologic and infectious disorders, and various
medical com ic ns. Complications of liver transplant include bleeding, rejection, infection, and side
effects f \e ications such as immunosuppressants. Furthermore, given the underlying autoimmunity
that cau%BC, the disease can recur in a significant percentage of patients receiving liver transplants,
with i@sing likelihood over time (Silveira 2010, Lindor 2009).

xycholic acid (UDCA), a bile acid constituent, is the only medicine currently approved to treat
PBC» UDCA improves biochemical indices such as ALP and bilirubin and delays histological progression
(Poupon 1997, Corpechot 2008). The results of clinical trials of appropriate dose and length of treatment,
in combination with well-controlled epidemiologic analyses, provide strong evidence that treatment with
UDCA increases progression-free survival, with significantly greater benefit for patients who demonstrate
greater response as measured by decreases in ALP, bilirubin and ALT. Accordingly, UDCA treatment has
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been recommended as first line therapy for patients with PBC in both European (European Association for
the Study of the Liver [EASL]) and American (American Association for the Study of Liver Diseases
[AASLD]) treatment guidelines (Lindor 2009, EASL 2009).

While UDCA has a marked impact on clinical outcomes in PBC, up to 50% of UDCA-treated patieqts either

fail to respond or have a suboptimal response as defined based on various liver biochemistry al 4@' ms.

(Parés 2006); ALP <3x ULN, AST<2x ULN, and bilirubin <ULN (Corpechot 2008, Corpec
normalization of abnormal concentrations of bilirubin, albumin, or both. (Kuiper 2009f.\

The risk associated with non-response to UDCA is substantial. A cross-sectional stﬁ{ ing the United

Kingdom PBC patient cohort (UK-PBC) data indicates that this lack of response i icantly more

common in patients who are young at disease onset or who are male, presum flecting an

C study who had

ponse or had already

undergone liver transplantation. There is an increased impact in those @nts with a non-response to
\Y

UDCA (in population terms) who develop the disease when younger Ei ef"their expectations of normal

accelerated disease course (Carbone 2013). Fifty percent of patients in the
presented with PBC below the age of 50 were either in a state of UDCA nog-r

lifespan. These patients are at significantly increased risk of an adve outcome such as a liver transplant
or end stage liver disease (Parés 2006, Kuiper 2009, Corpechot @ Kumagi 2010b, Corepchot 2011,
Momah 2012). These findings have recently been confirmed b the nationwide UK-PBC group (Mells

2011) and the Global PBC Study Group (Lammers 2014).

Furthermore, while UDCA at the recommended dosage (@(g/day to 15 mg/kg day) is generally well
tolerated (Hempfling 2003, Axcan Pharma US, Inc.), I1s a small subset of PBC patients who are
unable to tolerate UDCA (primarily due to gastrointgstinal symptoms) and thus are at an even greater risk
of adverse outcome if unable to remain on thera

While research has been conducted on a numb f other drugs (azathioprine, methotrexate, colchicine,
D-penicillamine, cyclosporine A, chloram il, glucocorticosteroids), little to no consistent research
supports the benefit of these compound@ BC (Rudic 2012).

Based on the totality of evidence, is*a clear ongoing unmet medical need for second-line therapies
in this serious, life-threatening dis as well as other alternative therapies for the small percentage of
patients with PBC who are unal olerate UDCA.

About the product Q{

OCA is a selective and ent agonist for the farnesoid X receptor (FXR), a nuclear receptor expressed at
high levels in the Ii\@d intestine. The endogenous bile acid chenodeoxycholic acid (CDCA) is the

natural Iigandjo ; OCA is approximately 100-fold more potent than CDCA at the FXR due to the

addition of aﬁa -ethyl group in the 6-carbon position.

.
UDCA is Y er of CDCA without significant FXR agonist effects acting rather through

post-tra nal mechanisms (Beuers 2010, Hohenester 2012). UDCA needs to be administered in large
doses g/kg to 15 mg/kg). OCA induces transcriptional effects, thus augmenting the properties of
U

several downstream aspects of FXR activation are important, the regulation of bile acid
homeostasis primarily underlies the therapeutic rationale for FXR agonists in PBC. Activation of FXR in the
intestine and liver leads to the following:

1. Increased synthesis of fibroblast growth factor-19 (FGF-19);
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2. Induction of transcription factor heterodimer protein (SHP); and

3. Repression of cholesterol 7-alpha-hydroxylase (CYP7Al) expression and bile acid synthesis (Rizzo
2010).

This reduction of bile acid synthesis is complemented by the effects of OCA to increase expressiog of bile
acid transporters thus promoting choleresis (Rizzo 2010). Induction of the bile salt excretor

(BSEP) leads to transport of conjugated bile acids from the liver in to bile, while induction

heterodimer protein organic solute transporter a/B (OST a/B) leads to transport of coru'ué?i bile acids
from the liver to the systemic circulation. The unique combination of decreased bile a Nn
increased transport of bile acids out of the hepatocyte serves to combat the toxic of hepatic bile

thesis and

acid accumulation in cholestasis.

FXR activation also leads to anti-fibrotic and anti-inflammatory effects (Pelli% 002, Albanis 2005,
Wang 2008). The description of bile acid signaling pathways, the identificationo

and the recognition that certain signaling pathways are deficient or defectivenit hepatic disease, have led
to the development of OCA for the treatment of patients with PBC. %

endogenous activators,

The proposed indication is as follows: {

with ursodeoxycholic acid (UDCA) in adults with an inadequat
adults unable to tolerate UDCA.”

“Obeticholic Acid (OCA) is indicated for the treatment of prim z&ry cirrhosis (PBC) in combination
%)onse to UDCA or as monotherapy in

As major hepatology societies and advocacy groups h@ognized the name change for this disease to
“Primary Biliary Cholangitis” instead of cirrhosis the ind

follows: O

“OCALIVA is indicated for the treatment of pri@biliary cholangitis (also known as primary biliary
cirrhosis) in combination with ursodeoxycgglic acid (UDCA) in adults with an inadequate response to
UDCA or as monotherapy in adults unabb lerate UDCA.”

tion was adapted during the procedure as

Type of Application and aspec Qvelopment

The application is submitted un e Centralized Procedure (according to Regulation (EC) No 726/2004,
of mandatory scope of said R€g ion (Article 3(1)) as an orphan designated product.

With the responses to the %LOQ, the Applicant applied for a Conditional Marketing Authorisation. The

requirements of Regulation ) No 507/2006 on the Conditional Marketing Authorization for medicinal

products for human Lxuing within the scope of Regulation (EC) No 726/2004 are met (see chapter
%scussion).

3.7.3 of this repc§

.
There are no ific guidelines for this condition. The Sponsor received Protocol Assistance (PA) from
the CHMP éated 27 Feb 2011 on the clinical development program and the quality registration package.

During t@-{\MP PAs, several key clinical issues were discussed at length, such as chosen endpoint,
plann usion criteria, length of study (6 month in the original design), and their partial character as
do ng studies, as the phase 3 studies were originally planned. At that time, the CHMP expressed
rns whether the change in laboratory values (chosen primary endpoint) seen under the treatment
with"UDCA would lead to the same long-term outcome after treatment with obeticholic acid. The
unfeasibility of a hard clinical endpoint such as “transplant free survival” at preapproval was
acknowledged and it was stated that the acceptance of the proposed endpoint would also be based on the
assessment of (historical) data demonstrating an UDCA treatment effect vs. placebo on hard clinical
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endpoints. In addition, the Applicant was made aware of the fact that the acceptance of this endpoint
would also be subject to the obligation of the Applicant to collect as much data as possible regarding
harder clinical endpoints, such as biochemical progress based on different published algorithms,
histology, cirrhosis related events and transplantation, along with data regarding symptomatic changes,
evaluation of Quality of Life, and the evaluation of the fibrosis serum markers and elastograph

Following this initial PA, the Sponsor conducted 2 follow-up Protocol Assistance procedures j 3 and
2014.The first focused on pharmaceutical development of OCA including GMP starting m and
stability to support the MAA filing. The second addressed issues noted in the prior meeﬁ@h the EMA,
mainly related to the clinical pharmacology program.

design of the Phase 3bclinical outcomes study (Study 747-302). In addition, t

In October 2014, a final follow-up Protocol Assistance procedure was initiated to Qﬂdvice regarding
@istical analysis plan
for the study was also addressed during this procedure, with the final adv&pived in January 2015.

2.2. Quality aspects @
2.2.1. Introduction @
The finished product is presented as film coated tablets contai 5 mg or 10 mg of obeticholic acid

(OCA) as active substance. O
Other ingredients are: \

Tablet core: microcrystalline cellulose, sodium sta lycollate (Type IA) and magnesium stearate.

Coating: polyvinyl alcohol, partially hydrolyze@OS), titanium dioxide (E171), macrogol 3350
(E1521), talc (E553b) and iron oxide yewéE 2).
oly

The product is available in high-density ylene (HDPE) bottles with a child resistant polypropylene

closure and an aluminium foil inductio al as described in section 6.5 of the SmPC

2.2.2. Active Substancob

General information Q

The chemical name xticholic acid is 3a,7a-dihydroxy-6a-ethyl-53-cholan-24-oic acid corresponding
to the molecular for C,6H4404. It has a relative molecular mass of 420.63 g/mol and the following

structure: é}Q
>
Z
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The structure of the active substance has been demonstrated by several co techniques in organic
chemistry: *H and °C Nuclear Magnetic Resonance, Fourier Transformed hfrared Spectrometry, UV
Absorption, Mass Spectrometry and Single Crystal X-ray Powder Diffraxﬁb

The active substance is a white to off-white powder, moderately hyﬁfcopic, and freely soluble in water
at pH =7. It is a stable amorphous solid. Obeticholic acid has co properties that help during tablet
finished product are particle size distribution which plays a | role in the content uniformity and

compression. Other physicochemical characteristics of the activ:1 tance that impact the quality of the
dissolution of the tablets.

Obeticholic acid exhibits stereocisomerism due to the re of 11 chiral centres. Nine of them are
defined by the raw material and are maintained during;%active substance synthesis. The manufacturing
process defines the stereochemistry and physico—@wical properties of the active substance. The
absolute stereochemistry of the molecule Wasé ined by X-ray diffraction.

Manufacture, characterisation and pr. controls

Obeticholic acid is synthesized in 6 s@tlc steps using a commercially available well-defined starting
material with acceptable specifica

Adequate in-process controls ar plied during the synthesis. The specifications and control methods for
intermediate products, starti erials and reagents have been presented. The characterisation of the

substances. Potential and

characterised. \

The commercial % turing process for the active substance was developed in parallel with the clinical

active substance and its i Ities are in accordance with the EU guideline on chemistry of new active
al impurities were well discussed with regards to their origin and

development p0\( . Changes introduced have been presented in sufficient detail and have been

justified. ThegQuality of the active substance used in the various phases of the development is considered
*

to be co with that produced by the proposed commercial process.

The acti stance is packaged in low density polyethylene (LDPE) double bag, a secondary

polyethylgne terephthalate/aluminium (PET/AI) bag containing a desiccant (both bags closed with cable

The bags are stored inside a fibreboard drum. The materials comply with the EC directive
2 /72/EC and EC 10/2011 as amended.
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Specification

The active substance specification includes tests for appearance, identification (FTIR, HPLC), assay
(HPLC), related substances (HPLC), residual solvents (Ph. Eur.), water content (Ph. Eur.), sulphated ash
(Ph. Eur.), heavy metals, palladium (Ph. Eur.), particle size distribution, solid state form (XRPD), and
microbial limits (Ph. Eur.) %

Impurities present at higher than the qualification threshold according to ICH Q3A Were@ified by
toxicological and clinical studies and appropriate specifications have been set. *

The analytical methods used have been adequately described and (non-co hal methods)
appropriately validated in accordance with the ICH guidelines. Satisfactory infor@on regarding the
reference standards used for assay and impurities testing has been presente

Batch analysis data of the active substance were provided. The results are withigp the specifications and

Stability k

Stability data of active substance from the proposed manufactl@tored in the intended commercial

consistent from batch to batch.

package for 12 months under long term conditions at 5 ° °C and for up to 6 months under
accelerated conditions at 25 °C/60% RH according to the guidelines were provided. Photostability
testing following the ICH guideline Q1B was performed batch.

Forced degradation studies were carried out on under t ollowing conditions: acid stress (1M nitic acid),
base stress (1M ammonia solution), oxidative (5% 0,), oxidative with alkaline media (5% H,0, in 1M
ammonia solution), thermal stress (50°C, 60°C, mOC) and thermal stress with water (50°C, 60°C, and
70°C in agueous solution). 6

Supporting non-milled pilot stability batc@vere stored under long term and accelerated conditions
described above.

The analytical methods used wer Q’\e as for release and were stability indicating.

All available results at the long t
the proposed limits can be ac

d accelerated condition meet specifications. It was considered that
and do not pose any safety risk.

The stress studies demon e*that the active substance assay method and related substance methods

are stability indicatin an(ﬁcific for quantifying obeticholic acid and related substances, respectively.

The results of the for(x

state but is sensiti lkaline, acidic and oxidative conditions in solution. This is in line with stability

results under’a@ated conditions. The results of the photostability study confirm that the active
h

substance is Q tosensitive.

egradation studies demonstrated that the active substance is stable in the solid

*
ults indicate that the active substance manufactured by the proposed supplier is

The stabili
sufficien%able. The stability results justify the proposed retest period of 36 months when stored at 5
°C = @ln the proposed container.
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2.2.3. Finished Medicinal Product

Description of the product and Pharmaceutical development

Ocaliva film coated tablets are formulated as an immediate release solid dosage form avai@in 2
strengths containing 5 mg and 10 mg of OCA active substance per tablet. The 5 mg andzi-rI OCA

tablets are both yellow, but differ in their shape and debossing for dose differentiation. g OCA
tablet is round and debossed with INT on one side and 5 on the other side. The 10 A tablet is
triangular and debossed with INT on one side and 10 on the other side. {

The tablet was selected as a safe and convenient dosage form for commercial pro

The active substance has cohesive properties that help during tablet compressien™NOther physicochemical
characteristics of the active substance that impact the quality of the finis SKﬂyduct were considered
during development. Chemical compatibility studies between the active ance and the excipients
used in the finished product formulation were performed. The results @ agreement with long-term

finished product stability data.

Each excipient used in the finished product was chosen based @ts ability to impart characteristics
desired for a robust manufacturing process capable of produci ompressed tablet dosage form. The
excipients are standard pharmaceutical inactive ingredients % commonly used in solid oral dosage
forms and are compatible with the active substance. The Ie@each excipient is at levels typically found
in non-sterile solid dosage forms. All excipients ar nown pharmaceutical ingredients and their
quality is compliant with Ph. Eur. standards. There ;bv novel excipients used in the finished product
formulation. The list of excipients is included in s@n 6.1 of the SmPC and in paragraph 2.2.1 of this

report.
The finished product was initially formulate asaQrd gelatin capsule for phase 1 and 2 clinical trials. As
the development continued, a tablet for

ipn was developed to support pivotal clinical trials

During development, the manufactu ite of tablets was changed to the proposed commercial
manufacturing site. No change wa in the quantitative composition of the finished product. The
pivotal clinical studies were conduith tablets manufactured at the earlier manufacturing site using
the previous manufacturing p s. An in vivo comparison study was conducted using the 10 mg
tablets, along with a series o@vmo dissolution studies to investigate bioequivalence. An in vivo study
was also conducted to co the phase 2 capsule formulation with the proposed commercial product.
In vitro dissolution dﬂi{s also generated for the capsule formulations. The studies demonstrated that

d the proposed commercial formulation are bioequivalent.

the clinical formulatk@
The dissolution was developed for routine quality control purposes, as well as for making
comparisons n products during development. The experiments performed to establish the

suitabilitygf e method as a discriminatory procedure were provided.

Over th@\e of development, the manufacturing process has been optimized with initial prototype
batch g manufactured and subsequently transferred to the manufacturing sites to support clinical
m re and commercialization. The main process steps used to manufacture the finished product

ré@mained consistent throughout development. However, they have been refined as the process has
evolved.

The primary packaging is 40 cc HDPE bottles with child resistant polypropylene closures and induction
seals. The components selected for the commercial primary container closure system were evaluated for
performance, compatibility of components, and environmental protection to assess their suitability for
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commercial use with the finished product. The material complies with Ph. Eur. and EC requirements. The
choice of the container closure system has been validated by stability data and is adequate for the
intended use of the product.

Manufacture of the product and process controls b

The manufacturing process consists of five main steps: pre-blending, dry granulation, final @Wing,
compression, and coating. The process is considered to be a standard manufacturing prc%.

No validation data were provided in the marketing authorisation application as the v&ltlon of the
manufacturing process will be conducted post-approval according to the protocol ed. This is
acceptable being an immediate release dosage form manufactured with a sta%)rocess. The
in-process controls are adequate for this type of manufacturing process &

The finished product release specifications include appropriate testﬁr this kind of dosage form:
ducts (HPLC), total specified and

unspecified impurities (HPLC), dissolution (Ph. Eur.), uniformit sage units (Ph. Eur.), water content
(Ph. Eur.), microbial limits (Ph. Eur.).

Product specification

appearance, identification (HPLC, TLC), assay (HPLC), degradati

The analytical methods used have been adequately des 'de appropriately validated in accordance
with the ICH guidelines. However, the CHMP recom mthat a second identification method for OCA
be developed and validated as TLC is an outdated and inaccurate method. Satisfactory information
regarding the reference standards used for assay@ impurities testing has been presented.

Batch analysis results were provided confirming, the consistency of the manufacturing process and its
ability to manufacture to the intended pr%specification.

The finished product is released onto theQnyket based on the -approved release specifications, through
traditional final product release testing.

Stability of the product O

Stability data to support th %osed shelf-life in the commercial packaging have been generated using
5 mg and 10 mg white O lets) and yellow commercial image OCA tablets packaged in 40 cc and 85
cc HDPE bottles. The of white OCA tablets is appropriate as the change of colour has no impact on the
stability of the tableﬁt bility data from the finished product stored under long term conditions for up
to 24 months at 60% RH and for up to 6 months under accelerated conditions at 40 °C / 75% RH
according to th @guidelines were provided. All data collected to date have met the commercial
specificatign. Natches of medicinal product are identical to those proposed for marketing and were

packed it iImary packaging proposed for marketing.
e

Sampl tested for appearance, assay, degradation products, total specified and unspecified

i @ dissolution, water content, and microbial limits. The analytical procedures used are stability
i g. All stability data provided under long term and accelerated conditions met the specification. No
ificant changes have been observed.

In addition, forced degradation studies were performed to understand major degradation products arising
from the active substance, when exposed to stress conditions. Stress testing involving forced degradation
with acid, base, oxidation, and heat/thermal conditions in solution was conducted on one batch of each
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strength. The results of the forced degradation studies demonstrate that the finished product is stable
when exposed to alkaline conditions but are sensitive to acidic, oxidative and thermal conditions in
solution.

Photostability was evaluated in accordance with ICH guideline Q1B “Stability Testing: Photostability

Testing of New Drug Substances and Products” using 1 batch of each strength. No significant es
were observed in any test attribute. The finished product, therefore, is not photosensitive s not
require any special protection from light during storage. c
2 4
\ag ties, inside

The proposed hold period for bulk tablets is 12 months in double LDPE bags, sealed wi

an HDPE container. The hold period is supported by stability data of bulk tablets h {simulated bulk
ﬁouble LDPE bags,

ntrolled ambient

tablet storage conditions. Stability data has been collected up to 12 months stor
sealed with bag ties, inside a fibreboard box that was held in the warehouse
temperature (15°C to 25°C). Stability data demonstrate that bulk OCA tabl
the proposed 12 month hold time period. A minor increase in one of the i ies is observed that is
consistent with that observed for OCA tablets in long-term (25 °C/60%@Stability studies in the
commercial container closure system. A 12-month hold time period{r b OCA tablets is therefore

ain stable throughout

justified.

The stability studies have demonstrated that the dissolution p z/of both the 5 mg and 10 mg OCA
tablets have not changed during storage at both 25 ©C / 60% 40 °C / 75% RH and as such, no test
for polymorphic form is included in the finished product speciffeation.

Based on available stability data, the proposed shelf@G months without any special storage
conditions as stated in the SmPC (section 6.3) is acceptable.

Adventitious agents O

Cholic acid is the only substance of human or Qal origin used. A valid TSE CEP from the suppliers of
cholic acid used in manufacturing process&)lrovided.

2.2.4. Discussion on che i@pharmaeeutical and biological aspects

Information on development, ture and control of the active substance and finished product has
been presented in a satisfactis nner. The results of tests carried out indicate consistency and

uniformity of important pr quality characteristics, and these in turn lead to the conclusion that the
product should have a sa tory and uniform performance in clinical use.
2.2.5. Conclus@ on the chemical, pharmaceutical and biological aspects

The qualit of’

\Y oduct is considered to be acceptable when used in accordance with the conditions
defined in ghe,SmIPC. Physicochemical and biological aspects relevant to the uniform clinical performance

of the pr Nlave been investigated and are controlled in a satisfactory way. Data has been presented

to give r

Recommendation(s) for future quality development

rance on viral/TSE safety.

In the context of the obligation of the MAHSs to take due account of technical and scientific progress, the
CHMP recommends the following points for investigation:
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A second identification method for OCA should be developed and validated as TLC is an outdated and
inaccurate method.

Non-clinical aspects

O

2.2.7. Introduction @

.

OCA has been tested in in vitro and in vivo nonclinical studies to evaluate its pharmacol Q&lctivity and
efficacy in liver and metabolic diseases. The nonclinical pharmacology profile indic at OCAis a
potent and selective FXR agonist that acts as an anticholestatic, antifibrotic, and an lammatory agent

with hepatoprotective properties and that lacks untoward pharmacology effects{in honclinical safety

models. &

Secondary pharmacology studies (non-GLP) demonstrated other potential icial effects of OCA on the

liver, and supported extra-hepatic antifibrotic and anti-inflammatory a S.

Safety pharmacology studies evaluated the potential for OCA to ca&safety—related, unintended
pharmacologic effects. In vitro studies assessed the effects of O@w hERG channel currents and hERG
binding to tracer ligand. In vivo safety pharmacology studies %éed neurological, respiratory, and

gastrointestinal (Gl) effects in rats, and cardiovascular effe agle dogs.

2.2.8. Pharmacology \

Primary pharmacodynamic studies O

The nonclinical pharmacology profile indi%that OCA is a potent agonist for FXR and was

approximately 100-fold more potent tha A, with EC50 values from 44 to 100 nM.

OCA did not bind to the other recept@ particular with nuclear receptors involved in metabolic
pathways), channels or transporte, were tested, with the exception of weakly activating the bile
acid-activated G protein—couple@ tor TGR5 (EC50 = 20 uM).

e

The glyco- and tauro—conjugﬁ
d do not show any activity for 14 different nuclear receptors tested.

rivatives of OCA are able to activate FXR, with an activity similar to

the parental compound OQ

Upon oral administraNOC functions as a bile acid and signaling molecule in several pathways
modulated by FXR. @D CA treatment modulated the expression of genes regulating lipid and glucose
metabolism. Dire inflammatory, anti-fibrotic and immune-modulatory effects of OCA were
demonstratedﬁ\ t systems such as cultured human hepatic stellate cells, mouse primary hepatocytes

and humag i@

In arat }Jf acute cholestasis, co-infusion of OCA with LCA fully reversed impairment of bile flow and
protec ainst acute liver cell necrosis. In a rat model of liver fibrosis, co-administration of OCA and
TAA sighificantly inhibited the progression of fibrosis and therapeutic administration of OCA reversed

hed fibrosis and cirrhosis. OCA improves portal hypertension in two different rat models of
cirfRosis by decreasing intrahepatic vascular resistance. This hemodynamic effect relates to increased
intrahepatic endothelial nitric oxide synthase activity by pathways that differ depending on the aetiology
of cirrhosis.

e cells.
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Secondary pharmacodynamic studies

Secondary pharmacology studies were conducted in animal models of diet-induced metabolic syndrome
and in mouse models of inflammatory bowel disease. It has been shown that OCA not only regulates
endogenous bile acid synthesis but also activates protective pathways in hepatocytes challenged with
toxic xenobiotics. Thus, secondary pharmacodynamic studies demonstrated that OCA had ben |
effects on glucose and lipid metabolism, liver steatosis and inflammation, visceral fat, bladde@ ations,
diabetes- and obesity-related renal disease, and vascular tone in animal models of disea%

0\
Safety pharmacology programme :{

Several safety pharmacology studies have evaluated the neurological, cardiox?r, pulmonary and
gastrointestinal effects of OCA. In study 070927.JPQ to assess the effects offQCA%nN the hERG channel
current, the concentration of 300 uM caused a disruption of the celI/patchQr ings. At 82.8 uM OCA,
hERG channel currents were slightly reduced. At 8.3 uM, a small differe i e magnitude of the hERG
current was noted when compared to vehicle, but this is not clearly a tmjbstance—related effect.
Therefore, it is considered that OCA does not block hERG channels.Qo, in patients treated with 50 mg
of OCA, the plasma concentrations were around 160 ng/ml or 38(@
between therapeutic plasma concentration and hERG channel greater than 218 fold. Indeed, in a
cardiovascular safety study in dogs, the no-observable-effe (NOEL) for OCA occurred at the
highest dose tested (20 mg/kg), and no noteworthy effem@

his means that the safety margin

e found.

Oral administration of OCA, up to 120 mg/kg, did no& ce any apparent neuro-pharmacological or
toxicological effects, changes in pulmonary function or propulsion, or biologically relevant effects on

body temperature in Sprague-Dawley rats. O

Pharmacodynamic drug interactions Q

Xy

No pharmacodynamic drug interaction sl@i}s have been conducted which was considered acceptable by

the CHMP. 0

The synthesis, conjugatio@etion, enterohepatic circulation/distribution and excretion of bile acids

2.2.9. Pharmacokineti

has been reviewed (Lefeb t al., 2009 Hofmann and Hagey, 2014). The pharmacokinetic studies to
assess the OCA emplealidated methods of analysis using either liquid-liquid or protein
precipitation-based %ction methods, C18 reverse-phase HPLC and triple quadrupole LC-MS/MS with

ion transitions a@rlate for OCA, glyco-OCA and tauro-OCA.
.

Absorption o@was evaluated in a single-dose radiolabel study in rats and in repeat-dose toxicity
ats, rabbits and dogs.

studies i

The abszbn of OCA in oral administration studies was rapid, with a Tmax ranging from 0.25 hour to 1
hour i e, 0.25 hour to 2 hours in rats, 1 hour to 2 hours in rabbits and 0.5 hour to 4 hours in dogs.
Eor! jon of conjugates of OCA, tauro-OCA and glyco-OCA, was observed in all studies. The Tmax for
thése conjugates was longer, approximately 2 hours to 24 hours across species.

Studies in mice revealed that, for both sexes, exposure to OCA and tauro-OCA generally increased
proportionally or more than proportionally with increasing dosage and OCA exposure was higher in
females than in males while exposure to tauro-OCA was similar in male and female mice. AUC ranged
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from less than 2-fold to approximately 6-fold. Cmax tended to be approximately 2-fold higher for females
than males. Exposure to tauro-OCA was much greater than exposure to OCA for both sexes. Exposure to
the glyco-conjugate was minimal and detected only at the high dose.

Pharmacokinetic studies in rats include 2 absorption/metabolism studies, unlabeled and radiolabeled, 4
studies ranging in duration from 14 days to 24 months and one study during embryo-fetal de

in pregnant rats. The oral administration of OCA in rats resulted in systemic exposure to th t and
tauro-OCA and glyco-OCA. Exposures to each analyte generally increased in proportion tgi asing
dose, with a low accumulation of OCA (<6-fold) and higher accumulation of tauro-OCA«5: 0-fold).

Exposure to glyco-OCA was negligible compared to OCA exposure. No conclusive dat&iere obtained
regarding the exposure in male and female rats, since in some studies no differenc@exposure in both
sex were observed while in other differences were seen. Q

The pharmacokinetics of obeticholic acid was also studied in 3 embryo/fetal&opment studies in the
rabbit. In these studies, exposure generally increased proportionately with iQcrégasing dose, with systemic
exposure to OCA and glyco-OCA in roughly equivalent amounts and wiﬁbgligible exposure to
tauro-OCA.

In dogs, the pharmacokinetics of OCA was evaluated in 3 GLP st gasting 7 days to 9 months and 1
non-GLP crossover study lasting 7 days in each period. Systemi @sure of dogs to OCA were found to
increase roughly proportionately with dose and there was no%ce of accumulation of OCA with
multiple doses. Also in dog, there was a little to no exposuu@glyco—OCA, and there were no consistent
exposure differences between sexes. O

Accumulation of OCA and OCA conjugates was observe all species after repeat dosing, with a slightly
greater accumulation of OCA in rats, relative to t@ouse and dog, and this is consistent with a much
e

lower metabolite/parent ratio (tauro—OCA/OCA¢ rat.

Regarding the distribution, OCA was recoyered in the liver, but not detected in bile or plasma. The
concentrations of OCA and tauro-OCA in wer were similar to those of the endogenous bile acids. In
bile, the accumulation of tauro-OCA w than 10% of total bile acids. These data suggest that
tauro-OCA is still absorbed by actiyemechanisms like naturally occurring taurine conjugated bile acids,

but the mechanism could be less nt and some tauro-OCA is lost in the stools.

At 24 h after dosing, approxi 96.5% of the administered dose of OCA could be accounted for in the
feces, urine, plasma and the ans of the gastrointestinal tract and liver.

These results suggest that ribution of [14C]-OCA is largely restricted to tissues of the enterohepatic
circulation, with relati little distribution to, or accumulation in, peripheral tissues. Radiolabel
remaining in the ca at 168 h following administration was 1.4% of the dose.

In in vitro experimegntal conditions, [14C]-OCA was stable in mouse, rat and monkey intestine S9, and rat
and dog kidn@fractions, and relatively less stable in kidney and intestine S9 fractions from humans.

[14C]-OGA X MM was moderately metabolized in liver S9 fractions from mice, rats, rabbits, dogs,
monkey umans.

Ni tabolites were tentatively identified by LC/MS in S9 incubation samples.

0'in mice, OCA is metabolized primarily to tauro-OCA. No other major metabolites resulting from a
7-dehydroxylation process, glucuronides, or other polar metabolites were identified.

In rats, OCA and tauro-OCA were 84.5% and 11.4%o, respectively, of radioactivity recovered in the 1 hour
post-dose plasma sample. At 24 hours, tauro-OCA increased to 50% and OCA decreased to 37.7%, and
an epimer of OCA was observed in plasma (7.3%). This epimer could be 6-EUDCA. No other metabolites
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were identified in plasma. In feces, there were more metabolites, suggesting that they may be formed by
bacteria in the GI tract.

These studies in vitro and in vivo in rats confirmed the predominant metabolism of OCA to the
tauro-conjugate. Also it’s confirmed the presence of 6-EUDCA and OCA 3-glucuronide. This latter is found
in female rats but not in males. Conversely, OCA 24-glucuronide was observed in male rats b@

females. @

In the rabbit, equivalent concentrations of OCA and glyco-OCA in plasma were found. Ogly%o-OCA was
tested in bile and liver.

The major route of elimination of OCA is in the feces via biliary excretion with no @'@tion via the
kidneys and urine.

of CYP1A2, CYP3A4 and OCT1 gene expression by > 2-fold, in line with t guideline on the
investigation of drug interactions (2012). Conversely, no induction or s@ﬁssion of drug metabolizing
enzymes (CYP2B6, CYP2D6, CYP2C8, CYP2C9, CYP2C19, UGT1A3) Ed g transporters (OATP1B1,

Results from the SCHH indicate that OCA, tauro-OCA and glyco-OCA has thj&yntial to down-regulate

OATP1B3, OATP2B1, MATE1, MRP2, MRP3, MRP4, BCRP, P-gp, and P) were observed, thus suggesting
low potential for DDIs between OCA and both CYP isoforms and transporters studied.

2.2.10. Toxicology Q D

Single dose toxicity

In single-dose toxicity studies in rats and dogs Qaths were reported. In dogs, findings considered
OCA-related, as decrease in body weight and aQease in serum liver function enzymes, were found. The
single dose of OCA -that resulted in no a&s}e effects- is high in both studies, up to 300 mg/kg in rats
while the MTD in dogs was 750 mg/kg.

Repeat dose toxicity bo

In repeat-dose studies, several@-related deaths have been reported in mice and rats treated at high
doses, 2120/80 mg/kg/day ‘QISO mg/kg/day, respectively. The cause of death is liver injury in both
species, and also Gl injur ats. No deaths have been reported in studies performed in dogs.

In study 019958 performed in rat during 13 or 26 week, one male, treated with 6 mg/kg/day of OCA, was

terminated for hum asons at Day 47. Necropsy findings in this male were malocclusion, red cervical
lymph nodes, bla um contents, sections of small intestine distended with gas and black material
surrounding th and nose. Although this death is not considered to be test-article related, this

finding hag t b mentioned in the toxicology written summary.

The prm% xicologic effect of OCA in mice, rats and dogs is on the hepatobiliary system. Findings
includ ased liver weights, alterations in serum chemistry parameters indicative of hepatic (ALT,
and biliary (ALP, GGT, and/or bilirubin) toxicity. The relationship to dose of these findings
ied across species. In the mouse and dog, increased liver weights and elevated serum chemistry
parameters generally only occurred at the highest doses tested. In the rat, alterations in liver weights and
liver enzymes occurred at lower doses than liver histopathology changes, ie, =25 mg/kg/day (6.5-fold

maximum human exposure).
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In mice, single cell necrosis has been reported after 3 months of dosing at low margins of human
exposure, 24 mg/kg/day and =212 mg/kg/day (0.9-fold and 2.3-fold maximum human exposure,
respectively). This effect was not associated with lethality since was not reported at doses of up to 25
mg/kg/day (12-fold maximum human exposure) in the 2-year carcinogenicity study. Thus, it is suggested
that this lesion might resolve spontaneously with long-term exposure. b

In rats and dogs histopathology lesions only occurred at high multiples of human exposure
Macroscopic/microscopic alterations in rats include cholangiohepatitis, bile duct hyperpla;

individual hepatocyte degeneration/necrosis at 60 mg/kg/day (29-fold maximum hum’x osure). In
dogs, cystic hyperplasia and/or secretion in the gallbladder, hepatocellular atrophy, &c ntrilobular
hepatocellular degeneration occurred at 50 mg/kg/day (107-fold maximum humar@yosure).

In these studies performed in rats and dogs, a full recovery for histopathology €harnges and partial
recovery of serum chemistry changes were observed after a 14-day treatm e period. The
histological changes in the livers of both species observed at termination ef the studies were not
considered adverse and were consistent with the hepatobiliary toxicity ﬁved in other general toxicity
studies suggesting that hepatobiliary injury is ongoing and fully rev%sjb ith longer periods.

/day) were also reported. These

Histopathology changes in the GI tract of rat at high doses (150@
be a species-specific toxicity.

changes were not seen in mice or dogs, and have been considé

Genotoxicity Q

OCA, tauro-OCA and glyco-OCA were not mutagenicN acterial reverse mutation assay and no
clastogenic in mammalian chromosome aberratio say in human peripheral blood lymphocytes. In
addition, OCA was not genotoxic in an in vivo mamlian erythrocyte micronucleus assay. OCA, and its
taurine and glycine conjugates, have been test carcinogenic potential in 2-year bioassays using rats
and mice. OCA was not carcinogenic at dgses of up to 20 mg/kg/day (12-fold MHE) and 25 mg/kg/day
(12-fold MHE) in rats and mice, respectit%;l

Carcinogenicity to

OCA, and its taurine and glycin@’uugates, have been tested for carcinogenic potential in 2-year

bioassays using rats and micﬂ) was not carcinogenic at doses of up to 20 mg/kg/day (12-fold MHE)
and 25 mg/kg/day (12—f0w in rats and mice, respectively. OCA was not considered carcinogenic in
o)

mice and rats under the ¢ tions of those studies.

Reproduction Taxi
.

The reproducti M icity of OCA was evaluated in fertility and early embryonic development study in rats,
embryo-fet Imlopment studies in rats and rabbits, and a pre-postnatal study in rats. Two studies are
study WIL661001 and study WIL661002, but all reproductive toxicity studies are GLP.

verse treatment-related effects on development (reduced fetal body weights and increased
antation loss) have been found in rat embryo-fetal development study at 75 mg/kg/day. These
ts were observed in five females and as no other effects on reproductive or developmental was
reported, these effects were considered the result of marked maternal toxicity rather than a specific
developmental effect. At dose of 25 mg/kg/day (13-fold maximum human exposure) no maternal toxicity
or developmental effects were found.
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There were no teratogenic effects of OCA at doses up to 75 mg/kg/day (40-fold MHE) in rats and 20
mg/kg/day (6-fold maximum human exposure) in rabbits.

Toxicokinetic data

Toxicokinetic results from the pivotal repeat dose toxicity, Carcinogenicity and reproductive Q
studies are summarized in the respective Sections.
Q\Q ’

Local Tolerance {

No local tolerance, antigenicity and immunotoxicity studies, and studies in depe Q have been
submitted this was considered acceptable by the CHMP. &

2.2.11. Ecotoxicity/environmental risk assessmentgo

Substance (INN/Invented Name): Obeticholic acid (OCA) rs
CAS-number (if available):
PBT screening Result .‘ Conclusion
Bioaccumulation potential- log | OECD107 or ... log D = pH =7.4), No
K
ow log - 1.7(pH=61o
9)
o~
PBT-assesskneht

- A

Parameter Result relevant \ Conclusion
for conclusion

Bioaccumulation log Kow (N)

log D = 2.98 (pH =7.4),
Q logD=4.3t01.7 (pH=6to

9
BCF x, ND \N)

Persistence DT50 @r ready ND (N)

PBT-statement : ssessor’ s comments

biod% ability
Toxicity éﬁ r CMR ND N)
e
N

Phase |
Calculation ya alue Unit Conclusion
PEC surfacewater » default or 0.002010 pg/L > 0.01 threshold
refined (e.g. prevalence (N)
literature) R
Other concerns (e.g&micﬁl (N)
class) y
Obeticholic acid % acewater Value is below the action limit of 0.01 pg/L. and is not a PBT substance as
eed 4.5.

log Ko does m\
Therefore ﬁ@olic acid is not expected to pose a risk to the environment.

2.2.@2iscussion on non-clinical aspects

harmacological properties of bile acids including that of obeticholic acid are well documented in
nunmerous scientific publications.

No pharmacodynamic drug interaction studies have been conducted although OCA is also intended to be
administered together with UDCA. The applicant clarified during the procedure that the ability of OCA to
decrease bile acid synthesis and increase bile acids secretion is mainly driven by transcriptional
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mechanisms mediated by FXR. Instead, post-transcriptional mechanisms (e.g. decrease of the
concentration of hydrophobic bile acids, stimulation of hepatobiliary secretion, putatively via Ca(2+)- and
protein kinase C-alpha-dependent mechanisms) would be responsible for UDCA effects. Both substances
may share "ancillary" overlapping actions i.e. NF-kB transcription, BSEP, for which however a clear
understanding is not yet reached. Published data are inconclusive in unequivocally confirm/exclude the
potential in vivo target (FXR) interaction between OCA and UDCA. However, based on clinical r ﬁfrom
2 Phase lla studies co-administration of OCA and UDCA is not expected to produce any rel
interference. Finally, the different mechanism of action between OCA and UDCA reflects @some

clinically relevant differences (e.g., different dosages, different behaviour on circulati@ﬂ acids).

In the toxicology studies, the target organs were on the hepatobiliary system (liv e duct and gall
bladder), similar to the toxicity of other bile acids as CDCA and DCA. Findingsi ed increased liver
weights, alterations in serum chemistry parameters indicative of hepatic (A% , LDH) and biliary
(ALP, GGT, and/or bilirubin) toxicity. All changes were reversible with disc@
consistent with and predict the dose-limiting toxicity in humans. Similar,
toxicity occur in patients with PBC at doses that are 5-fold higher than th@y
mg, and toxicity would not be expected at therapeutic doses. ThusQe main toxicity finding
n

d dosing, and are
clinical species, signs of
posed maximum dose of 10
(hepatobiliary effects) in nonclinical species is predictive of toxici@'
therapeutic margins.

uman populations at similar

In rats treated with high dose of OCA, effects in Gl system o found but can be considered to be
a species-specific toxicity.

Obeticholic acid, and its conjugate glyco-OCA, were NQO genotoxic and they have not mutagenic
potential. No statistically significant increases in numerical aberrations were observed in any test-article
treated cultures. 6

There were no teratogenic effects of OCA at d@up to 75 mg/kg/day (40-fold MHE) in rats and 20
mg/kg/day (6-fold maximum human exp re) in rabbits.

On the other hand, in the submitted s IL661004 in rabbits, the Company set the NOAEL at 20
mg/kg/day. However this cannot nsidered correct since an abortion occurs in a female in the 9
mg/kg/day treatment group, and gh the applicant states that is not related with treatment, the

NOAEL must be established at @ g/day.

Although no specific studies &e been done to assess the presence of OCA or conjugates in breast milk,
tauro-OCA exposure was F @ ured in nursing rat pups on postnatal Day 10. This suggests the transfer of
OCA or tauro-OCA dl.n'%lac ation. Appropriate statements have been included into the SmPC.

No potential carcino@ity and no effects in reproduction and development have been reported for OCA.
Based on the en nmental risk assessment OCA is not expected to pose a risk to the environment

o)

2.2.13t. Mclusion on the non-clinical aspects

The n@inical data submitted on obeticholic acid are considered to be sufficient in the context of this
mal iIng authorisation application. Relevant information such as the observed toxicity on the

hepatobiliary system at supra-therapeutic doses in repeat dose toxicity studies are outlined in the SmPC.
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2.3. Clinical aspects

2.3.1. Int

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant, %
e

The applicant

roduction

Ky

has provided a statement to the effect that clinical trials conducted out community

were carried out in accordance with the ethical standards of Directive 2001/20/EC

Study
No.

® Tabular overview of clinical studies &

Objective(s)

Bioavailability (BA) Study Reports

747-104 To assess the effect of fed conditions (high fat, high calorie) on the PK of OCA
D8601002 To evaluate safety and PK of DSP-1747 (OCA) after & and multiple oral administration
of DSP-1747 in Japanese healthy adult male volunteérd
1) Determine the absolute BA of OCA in healthy, e subjects
2) Assess the mass balance recovery from ex carbon-14 [**C]-OCA (administered
747-113 in a capsule) in healthy male subjects after @al dose
]

3) Assess the metabolite profile of [**C]- plasma, urine, and fecal samples after an
oral dose N

Bioequivalence (BE) Study Reports

To evaluate the biocomparability of; blet formulations (commercial image and clinical
747-115 -

development) of OCA in healthy suk S

To evaluate the biocomparability%apsule formulation compared to a commercial image
747-116 tablet formulation of OCA in healthy subjects: a 10-mg tablet intended for commercial use

was compared to a 10-mg c@e used in Phase 2 studies in the OCA clinical development
program

I

PK/tolerability study reports o:&}ftﬂy Subject
t

rability of single escalating oral doses of OCA in healthy male

747-101 To assess the safety@
subjects
747-102 To assess the safm d tolerability of daily doses (12 days) of OCA in healthy subjects
To evaluate the/PK"6f OCA and its conjugates (glyco-OCA and tauro-OCA) following single
747-105 and
multiple dogQ OCA 5 mg, 10 mg, and 25 mg in healthy subjects
To identify an“appropriate OCA dosing regimen that achieves target supratherapeutic
747-107 plasm and conjugates (glyco-OCA and tauro-OCA) concentrations in healthy subjects
in pre ion for a thorough QT study
747-109 To@ss DDI of OCA on the single dose PK of CYP3A4 [sensitive substrate: midazolam]
& YP1A2 [sensitive substrate: caffeine])
747-111, <o ssess the effect of steady-state OCA on the plasma PK of rosuvastatin after
N inistration of a single rosuvastatin dose in healthy adult subjects

_@G

) Assess the effect of steady-state OCA on the single-dose plasma PK of
dextromethorphan
(CYP2D6 substrate) in healthy adult subjects
2) Assess the effect of steady-state OCA on the single-dose plasma PK of omeprazole (a
CYP2C19 substrate) in healthy adult subjects
3) Assess the effect of omeprazole on the steady-state plasma PK of OCA in healthy adult
subjects

747-114

To assess the effect of steady-state OCA on the single-dose plasma PK of digoxin in healthy
adult subjects

QT study reports
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747-108

To determine, in healthy subjects, that OCA, glyco-OCA, and tauro-OCA at therapeutic and
supratherapeutic concentrations do not differ from placebo in the largest time matched
mean change from baseline in 12-lead ECG corrected QT interval

Patient PK and initial tolerability study reports

To assess the PK of OCA and its conjugates (glycol-OCA and tauro-OCA) in subjects with

747-103 mild to severe hepatic impairment compared with healthy volunteers with norm epatic|
function
Healthy subject PD and PK/PD study reports n\_"
1) To assess the effect of steady-state OCA on the PK of R-warfarin and S /detdrin after
administration of a single racemic warfarin dose in healthy adult subjects
2) To examine the effect of OCA on the single-dose PD of racemic rin, through
747-110 assessment of coagulation parameters PT, aPTT, and INR, in healthy aduit subjects

3) Examine the safety and tolerability of OCA and racemic warfari dministration in|

healthy adult %

DG = digoxin; DSP-1747 = OCA; FA = fatty acid; glyco-OCA = glycine conjugal
investigator-initiated trial; MOA = mechanism of action; NAS = NAFLD activity score;
concept; PT = prothrombin time; QT = corrected measure between Q wave and T

subjects
of, OCA; h = hour; IT =
= open lable; POC = Proof of
ve (in heart’s electrical cycle);

tauro-OCA = taurine conjugate of OCA; TG = hepatic triglyceride

NS

Phase Il and 111 clinical studies @
Test Productis); % Healih Stady
Study Objective(s) of the | Stody Design and Dosage Regimen; vumber of Subjects or | Duration of Status;
Identifier Study Tvpe of Control Subjects Diagnosis of | Treatment
Route Snbjecls E‘Pe;f
Administratio o
47201 Primary Phasze 2 OCA 10+ sules | 59 subjects Subjects 83 days Completed
Double- | Assesstheeffects | poaiong) OCA 50- sules | erolled; with 2
Blind OCA.in subjects multicenter, Place 48 subjects proven or Full
Phase with proven or lkely | | gomized, e completed the likely
PBC on the double-blmnd, study dizgnosis of
following: placebo-controlled, reatment Groups: ; FBEC
» Serum ALP levels multidose, bo
* Safety parallel group ( b} 0CA 10 mg
% econdary OCA 50mg
Aszessthe effects of | Note: O E-;‘ih dﬂislmﬂde 1:E1p
OCA in subjects monother | o capsue W o
with proven or likely | m the con be admmistered once
PEC on the : daily from Day 1
following: pocs | toughDay 83
» Hepatocellular hout Concomitant
mjury and liver during the | Oral
function blind phase
» Disease-specific '
and general h
symptoms
* Biomarkers
I jon and
4 trough
trations of
A and its major,
OWI conjugates

R
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Test Product(s);

) Studv
Healthy Status;
Stody Objective(s) of the | Stody Design and Daosage Regimen; Number of Subjects or | Duration of ’
Identifier Study Type of Control Subjects Diagnosis of | Treatment
Suhiects Tvpe of
Route of ub)ec Renort
Administration P
747-201 Primary Phase 2 OCA 10-mg capsules | 28 subjects Subjects For up to Ofigong
IEE“SSE Safety Open-label OCA 25-mg capsules | enrelled - \\'11}1_ a gi::wEH 3
© Secondary (optional OCA 50-mg capsules (ongoing study) Eiz‘i‘m o m
* ATP levels, as zn combination with OCA 10-mg tablsts diagnosis of | LTSE phas ‘@
assessment of UDCA was allowed - FBC by the
efficacy if recommended by OCA23-mg tahlets Snon >
» Hepatocelhular the Inveshgator) PO &
injury and liver Starting dose based {
function on the dose of OCA
* D i or placebo recerved O
e in the double-blind N
svmﬁtﬂms pha_se: or on l‘he_ <
’ tmmmg of entry mto N
the LTSE phase
(OCA 10 mg for
plzcebo subjects).
The dosmg titration
was 10 mg to 25 mg
to 50 mg once daily.
Note: {
The tiration schedule
was to be modified @
for safety and
tolerzbility 1ssues.
Orzl
Test E)H .
suy
Study Objective(s) of the | Study Design and D EEIMEN; Number of Subjects or | Duration of ’
Identifier Stady Tvpe of Control Subjects Diagnosis of | Treatment
) ) te of Subjects -1[1:'1"':{
Administration po
747-202 Primary Phase2 OCR 10-mg capsules | 165 randomized | Subjects 83 davs Completed
gﬂl?ﬂ- fasessthe Eff;ff of | Mntemational, CA 25 mg capsules | Subjects; with a
£ ; - ; PIOVEN oF
Phase with PBC on the m“ﬂmfm OCA 50-mg capsules | 136 s]lblm Tikely Full
- rando: completed the ey
followmg: doublehli Placebo Capsules shidv dizgnosis of
* ALP levels . PBC
« Safety Each dose made up
Secondary of 1 capsule was

& health
@%:ﬁ of
N

Aszess the effects of
OCA in subjects
with PBC on the
following:

. Hepatme]lul&
mjury anddiy
function

» Disegfe-spegific

ion and
broais
* Plasma trough
concentrations of
OCA and its major,
kmown conjugates

%1:1 ratio to

placebo.

OCA 10 mg,
QCA2Img, or
OCA 50 mg groups

administered once
daily from Day 1
through Day 83

Oral
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Test Product(s); i
suy
Study Objective(s) of the | Study Design and Dosage Regimen; Number of Subjects or | Duration of !
Identifier Study Type of Control Subjects Diagnosis of | Treatment
Subiects Tvpe of
Route of ubjec Fenort
Administration P
747-202 Primary Phase 2 OCA 10-mg capsules | 78 subjects Subjects Planned: Up leted
LTSE » Safety Multicentsr. OCA25-mg capsules enrolled; with & to 18 months
Phase Secondary open-label OCA 50-mg capsules | 39 stll E]r{{:im o ;I untl the
. participating =Y ponser
* ALP levels, as an upon Sponser’s dizgnosis of | discontim
assessnfte:ut of Starting dose was closing study PBC the sgld, ’
efficacy based on the doseof | for ]
* Hepatocellular OCA or placebo administrative A .
injury znd liver received i the — : :
function double-blind phase, istrati-
» Disease specific or on the timing of 3 e
and gemeral heslth entry imto the LTSE ‘é Sponser
symptoms (OCA 10 mg for - -
VI - Iy discontmued
placebo subjects). the studyv
The dosing tifration after
was 10 mg to 23 mg TOXINE-
to 50 mg once daily. tely
Note: 20 months
The titration schedule
was to be modified {
for safety and
tolerabihity issues. @
Oral Q
y .
(\ L 4
Test Pmduct(S}C> Healthv Study
Study | Objective(s) of the | StudyDesignand | DosageR Numberof | Subjectsor | Durationof | -0
Identifier Study Tvpe of Control Subjects Diagnosis of | Treatment
’ ’ Subjects Type of
A. d Report
747301 Primary Phaze 3 mets 217 subjects Subjects 12months | Completed
Double- Azzess the effects Randomized OCA g tablets randomized; with definite
i of OCA in subjects o :
Ehh:sd O PR o | double-blind, lacebo tablets 198 subjects ;%Igﬂbablﬁ Full
8 follomine: placebo-controlled, completed the ; .
ﬂs ﬂ\\mg:;lLP ] parzllel group study ﬁagnﬂsls
T oTum ALY 2 Randomization : Note:
total bilirubm, {1:1:1) was strafi Placebo: Subjects For subjects
together s a . received placebo either taking
composite -
endpiﬂint 1 Pretrestm tablets for 12 months k?fuat ;;;
ALP= t | OCA 10 mg: ble t
* Safety of o TLN) Subjects received fnl" af 2
Secondary o =Ix OCA 10 mg for SI';TC:
Assess the effects TR andior totzl 12 months B
of OCA In subjects ubin >ULN, OCA Titration:
with PEC on the erant to UDCA | Subjects received
following: 2 Phreament ALP | OCA
» Hepatocellular <3z ULN and/or 5 mg for the mitial
jury and AST =2xULN 6 month period.
function, andlor total Subjects not mesting
ncludigs bilirubin <ULN, the compaosite
histology intelerant to UDCA | endpomt at § months
- Di & ific | 3Pretrestment with no evidence of
4 Gup ALP=3xULN t{?lﬁl’ab]]lt}-’ i3snes
. were titrated from
1otharkers and andior AST=2x OCA 5
nvasive ULN znd/or total A3 mg o
P QOCA 10 mg for the
sessments of bilirubin >ULN, o R
- - o1 remammg § months
Irver fibrosiz currently taking =
+ Bile acids TDCA ANl OCA doses were
- Other exeloratory | 43ctresment ALP | administered oraly
flr S OTEON | <3y ULNandor | one dally |
eveations AST <2xULN
and/or total
bilirubin <TULN,
currently tzking
UDCA
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Test Product(s); Healthe Study
Study | Objective(s) of the | Study Designand | Dosage Regimen; Numberof | Subjectsor | Durationof | 20U
Identifier Study Tvpe of Control Subjects Diagnosis of | Treatment
Suhiects Type of
Route of ubjec art
Administration Ber
747301 To assess the long- | Phase 3 OCA 5-mg tablets 193 subjects Subjects Upto c@
LTSE term safety and Open-lzhel OCA 10-me tahlsts enrolled into with definite | 3 vears N
Phase efficacy of OCAm pen = the LTSE phase | or probable
subjects with PBC. FEC
mecludmg durability Subjects recerving diagnosis *
of response, the placebo started OCA \4
primary and Smg. {
secondary Subjects already on
objectives of the 3 mg continued on
double-blind phasze the same dose.
out to maximmim . - \
cure of OCA Subjects receiving
=P ) 10 mg at the end of &‘
the double-blind
phaze were titrated
down to 5 mg. @
AN OCA doses were
administered orally, &
once daily n R
Test Product(s); Healthe Stady
Study | Objective(s) of the | StudyDesignand | Dosage Regimen; @nbe:r of | Subjectsor | Durationof | S
Identifier Study Tvpe of Control Subjects Diagnosis of | Treatment
Suhiects Tvpe of
Route ubjec Revort
Administra P
147-203 To assess the Phase 2 OCA 10-mg tablets | 27 subjects Subjects 8 weeks Completed
effects of OCA I Lled; with a
cts of C Open-label b enrolled; :
subjects Wil | multicenter oCA 25 subjects definite or Full
primary : P . completed the probably
cirrhosis (PBC) on e orally | tudy diagnosis of
the following: once or - PBC
safety, tolerability, weeks
and high density
lipoprotem (HDL)
metabolism
o N
I

2.3.2. Pharmacokine @

OCA clinical pharmacologQgram includes: characterization of the PK through single- and
multiple-dose studies%gi bioequivalence studies, ADME study, investigation of extrinsic (drug-drug
interaction and food effe

thorough QT stud @Iso performed. Limited data in the target population derive from PK samples
collected in patiehts enrolled in phase 2 and 3 studies. The Applicant had developed i) a physiological PK
model of expgm of OCA both in plasma (systemic) and in the liver; and ii) a model to investigate

|’p\
Abso@n

ailability

studies) and intrinsic factors (hepatic impairment) in healthy subjects. A

relations een OCA exposure and PD endpoints.

A wide range of OCA doses were assessed in the clinical development program: single dose (5 mg to 500
mg) and multi-dose (5 mg to 250 mg).
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Following single-dose administration, OCA was rapidly absorbed followed by extensive conjugation to
glycine and taurine to form glyco-OCA and tauro-OCA, consistent with the endogenous primary bile acid,

CDCA.

PK exposure of OCA and its conjugates generally increased dose proportionally based on AUCgo4 and
Cmax up to 100 mg. 6

Figure 2: Mean (SD) Pharmacokinetic Profile of Total OCA Following Single Dé %ﬁ Multiple
Dose Administration of OCA 10 mg Over 72 and 24 hours (N = 8) (Study 747 %5

Single Dose Multiple Dose O

Plasma Conc
{mean+SD; ngimL)

Plasma Cone,
[moan+SD; ngimL}

[] 8 16 24 32 40 48 56 64 T2
Time (h)

1 [ (N )
| Meal mighty snacks wers alse given [not shewnl) Meal (nightly snaQ Al

Conc. = concentration; h = hour. Note: Time is relal@ne last dose of the Multiple-Dose Phase.

Summary statistics of single-dose plasma OCA ;-OCA, tauro-OCA, and total OCA PK parameters by
dose are summarized in Table 2 below.
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Table 1: Mean (CV%b) Single-Dose Pharmacokinetic Parameters for OCA, Glyco-OCA,
Tauro-OCA, and Total OCA by Dose

Analvte S-mg OCA 10-mg OCA 15mg OCA
PK Parameter n N=28) n N=8) n N=8)
oCA
Cones (mEmL) g 18.6(51.1) ) 29.7 (69.5) 8 8.6 (56.7) b
o (B g | 050315 |8 1.8 (0.3-3.0) 8 0.9 (0.3-4.0)
AUC, (ng-h/ml) g 36.5 (70.T) 8 8.5 (54.7) B 63 (33.7) @
AUCu24 (ng-h/mL) & 33.2(45.5) 7 1.1 (39.5) 8 162 (34.5) . %
Glyeo-0CA {\
Coues (me'mL) 8 19.3 (48.2) ) 37.5 (86.9) B 81.9(55.9) O
o (B g 5.5 (1.5-60) 8 4.5 (2.0-10) 8 10(1.5-36)
AUC, (ng-h/ml) 8 371 (58.4) 8 734 (81.0) 8 1641 (53.6) Q
AUC, ., (ng-h/mL) 8 173 (59.2) g 412 (88.8) B 935 (69.4)
MECoe g L1{52.4) 8 1.3 (90.3) 8 0.9 (13.5)
MRAUCs 6 53(35.9) 7 6.4 (59.9) 5 476N,
Tauro-OCA , v
Coues (mzmL) 5 10.5 (525 8 19.8 (54.5) 8 485,50.5)
s (B) B 5 (2-60) 8 § (3-36) 5 Aﬂ)sv-Sﬁ)
AUC, (ng-h/ml) 8 232 (78.3) 8 428 (44.8) 8 527 (33.1)
AUCpa24 (ng-himL) 8 80.1(82.0) ) 197 (53.5) 52 (25.1)
MEC e g 0.5 (65.1) 8 0.7 (58.9) 0.6 (77.8)
MRAUC,2 6 2.2 (40.0) 7 29529 ()8 19 (40.7)
Total OCA \
C e (mE-2g/mL) g 28.8 (47.9) 8 53 768]) 8 126 (42.8)
- 8 4.5 (0.3-60) 8 ) B 1.8 (1.5-36)
AUC; (ng-eq-h'mL) g 534 (64.T) 8 {&ﬁsa.ﬁj B 1357 (37.4)
N h
AUCou(ngeabml) | 8| 237(635 | s6s(21) | 8 | 1260(51)

AUC = area under the plasma concentration-time curve; ALWUC from oime 0 to the last sampling ime with
measurable analyte concentration; AUCa:s = AUC from fige 24 hours; Cuu = maximum concentration
(observed); CV% = percent coefficient of vanationy gl@\ = glycine 6a-ethyl-chenodeoxycholic acid;
MRAUC, 5, = rano of conjugate to OCA for AUC, e = 1atio of conjugate to OCA for C,.;

ng-eq = nanogram equvalents; OCA = obeticholic uro-OCA = taunne 6a-ethyl-chenodeoxycholic acid;

e = time 10 Coae
* Median and range O

Convergent observations s t that the PK profile(s) of OCA are consistent with those of endogenous

bile acids:

* The PK profile is_c istent to the natural endogenous bile acid CDCA and includes extensive
conjugation to@ne and taurine along with significant enterohepatic recirculation.

mg, mg (stu - , exposure o and its conjugates generally increased dose
10 9 g dy747-105), PK exp fOCAandi jug g lly i dd

*  Followindg '@dose administration of OCA at 25 mg, 50 mg, 100 mg (study 747-102) and at 5 mg,
<
y based on AUCO-24 and Cmax.

pro

e O s shown to be rapidly absorbed and typically reached maximum concentrations between 1 to
rs after the administration.

Steady-state concentrations of OCA and its conjugates were achieved by Day 13 (9 days after
starting daily administration of OCA in the multiple-dose phase [study747-105]).

®* There was significant accumulation of glyco-OCA (3- to 7-fold) and tauro-OCA (4- to 18-fold) with
minimal accumulation of OCA (approximately 2-fold) after daily administration.
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* The exposure of total OCA after daily administration was primarily made up of glyco-OCA and
tauro-OCA with minimal contribution of OCA, indicating that the majority of total OCA plasma
exposure with repeat dosing is primarily due to the conjugates.

® Exposure levels of total OCA were on average less than 20% of the steady-state concentgation 2
weeks after cessation of dosing. 6

Maximum plasma exposure and overall exposure (AUC) of OCA and total OCA were general@nsistent
across studies in healthy subjects, albeit a high degree of variability within each study wa erved. The
high degree of variability is consistent with the low bioavailability of endogenous bileQ

Bioequivalence O

Two bioequivalence (BE) studies were performed: Study 747-115 (conducted t@s the BE of the OCA
10 mg clinical tablet relative to the OCA 10 mg commercial image tablet) an y 747-116 (conducted
to assess the BE of the OCA 10 mg capsule relative to the OCA 10 mg co ercial image tablet). The
obtained results were within the Cl, thus demonstration BE of both fonfb;ions.

Influence of food

A preliminary assessment of the effect of a meal on the PK of Oc@d its conjugates was performed in
Japanese healthy volunteers in Study D8601002. This study sfiowed that OCA was rapidly absorbed and
reached median maximum plasma OCA concentrations wit 0™75 to 1.5 hours. There was significant
enterohepatic recirculation of OCA and its conjugates wi Qndary absorption peaks observed after a
meal and AUC increased minimally with food. 6

747-104, whereby single doses of 10 mg and 25 CA were administered to healthy subjects under
fasting and fed conditions.

The effect of food (high-fat meal) on rate and extﬁf OCA absorption was further examined in Study

Thirty two healthy subjects were given a le 10 mg dose of OCA under fasting and fed conditions in a
crossover manner. Extensive PK plasma(samples were collected up to 216 hours (10 days) after the
administration of OCA (10 mg) to chardeterize the PK of OCA and its conjugates under fasted and fed

conditions b

Results and Conclusions:

Table 2: Summary of Stati@::a Comparisons of Plasma OCA, Glyco-OCA, and Tauro-OCA
Pharmacokinetic Paral AUCt and Cmax Following 10-mg or 25-mg OCA Tablet Under
Fed Versus Fasted Con ns

A Gleo-OCA Taurc-OCA
FK Ceome 90% Ceometric LS 909 Ceometric LS 0004
Parameters lh@ Confidence Alean Ratio Confidence Alean Ratio Confidence
Q] Interval (%) Interval (%a) Interval
10 mg OCA Tablet Fed (Test) Versus Fasted (Reference)
14 14 14
38.0-1402 101.2 g82-1162 954 g42-1151
T42-1459 107.1 9141255 93.6 81.3-107.7
25 mg OCA Tablet Fed (Test) Versus Fasted (Reference)
16 15 13
-fLUE 1123 95.7-1304 108.5 956-1233 99 5 §92-1109
Coome 110.5 TES - 1586 103.7 8491268 91.1 73.1-1135
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* Plasma exposure of OCA and glyco-OCA was marginally higher under fed conditions (approximately
15% higher) and is not expected to be clinically meaningful

®* Plasma exposure of tauro-OCA was slightly lower under fed conditions (approximately less than 5%)

and is not expected to be clinically meaningful
® OCA was found to be safe and well tolerated b
®* OCA may be administered without regard to meals @
Due to the drug’s physiochemical properties and high plasma protein binding, the tiss.NQtribution of
OCA and its conjugates are limited to blood except for organs (eg, kidney) that are c of transporting
OCA.

)

OCA, glyco-OCA, and tauro-OCA are all highly protein bound (>99%). @ts from the ADME study
showed that there was minimal distribution of radioactivity into Whi)ibl d. Therefore, OCA and its

Distribution

metabolites are mainly confined in the plasma. The volume of distribtition of obeticholic acid is 618L. The
volume of distributions of glyco- and tauro-obeticholic acid has r@en determined.

Elimination Q t

Mass balance data confirmed that the primary rou@ninaﬁon is through the feces, while a minor
percentage was recovered from the urine.

Following a single oral dose of 25 mg [14C]-OC Qean of 75.1% (range 28.30% to 97.5%), of the
radioactivity administered was recovered by the end of the sampling period (504 hours post-dose). An
average of 2.83% (range 1.57% to 4.00%) of the total radioactivity was recovered from the urine, and
the majority of drug-related material in %ne was recovered within the first 312 hours after
investigational product administration. merage of 72.3% (range 25.2% to 95.9%) was recovered
from faeces by 504 hours post-dose ;@ever, because only 1 subject had achieved a cumulative
recovery of greater than 90% at 5 % ours, the other 7 subjects conducted additional home fecal
collections beyond 504 hours p ose (7/8 subjects until 816 hours, 3/8 subjects until 888 hours
post-dose and 2/8 subjects ufiti 52 hours post-dose). Across the entire collection period (up to 1152
hours post-dose), betwee % and 107% of the administered radioactivity was recovered in feces.
The majority of drug-e%&aterial in the feces was recovered within 552 hours of dosing with

investigational produit.
Total recovery (ug d feces combined) from each of the subjects ranged from 76.31% to 111.28% of
the administe@oactivity.

In Study 747 , the presence of the primary metabolites, glyco-OCA and tauro-OCA was confirmed
using LC xs technique (XBL 14830). In addition, two glucuronide metabolites were also identified in
the 3- (OCA-3 glucuronide) and 24-position (OCA-24-glucuronide). The presence of the two

gl r@e metabolites appeared to be less than 10% based on radioactivity; however, since glyco-OCA
ro-OCA accumulate after daily administration, the relevant exposure levels of the two

al ronides were assessed in plasma from Study 747-105 (XBL 14830) after daily administration of OCA
10 mg. The relative exposure of the OCA-3 glucuronide was approximately 20% and therefore required
toxicological qualification. However, activity of OCA-3 glucuronide on FXR is low suggesting that its

clinical significance is minimal. The relative exposure of OCA-24-glucuonide is less than 5% and not
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clinically relevant. Of note, glucuronides are not generally of safety concern as glucuronidation renders

drugs more polar and water soluble, which enhances elimination from the body.

Dose proportionality and time dependencies

Dose proportionality

The dose proportionality of concentration-dependent parameters (Cmax and AUC) follow,

and multiple-dose administration of OCA was assessed using a power model. Dose p
concluded if the 90% CI of B included the value 1 and was statistically different from

Following single-dose administration, dose-proportionality was concluded for all Q
analytes with the exception of AUCt for OCA (likely due to higher variability i

Following multiple-dose administration, dose-proportionality was concluded
the conjugates and total OCA, peak and total systemic exposure increased4no

dose.

Table 3: Results of Dose-Proportionality Assessment

T

Phase Analyte Parameter b 90% CT
Single Dose ocA r 0.60,1.22
AUC, % 1.04, 1.66

AUCgas o2 0.79,1.25

Glyco-OCA N 0.88 057,120

auc, S| o094 0.64,1.25

.&L@ 1.03 0.70,1.36

Tauro-OCA O 0.96 0.65,1.26

AR, 0.93 0.63,1.23

_f&m:ch. 1.02 0.75,1.28

Total OCA AN  Cou 0.93 0.64,1.22

\3 AUC, 1.00 072,128

AUCas 1.06 0.79,1.34

Multiple Dose 6 Couse 1.00 0.74,1.25
{ AUCsas 110 0.93,1.26

‘Q-oca Cam 126 1.01,1.51

AUCs.a 129 101,157

@ Tauro-OCA r 1.65 1.28,2.02

AUCox 1.75 1.36,2.13

Total OCA r 141 1.16,1.67

AUCox 1.45 118, 1.72

Si

Following single-dose administration of OCA at 5 mg, 10 mg, and 25 mg, PK exposure of OCA and its

conjugates increased dose proportionally based on AUCO-24 and Cmax.
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OCA was rapidly absorbed and conjugated to glycine and taurine to form glyco-OCA and tauro-OCA,
respectively. Overall exposure (AUC) for glyco-OCA and tauro-OCA was 5- and 2-fold higher,
respectively, relative to OCA.

Multiple Dose
Steady-state concentrations of OCA and its conjugates were achieved by Day 13 (9 days aft réting
daily administration of OCA in the Multiple-Dose Phase). @

There was significant accumulation of glyco-OCA (4- to 7-fold) and tauro-OCA (4- to f\ with
minimal accumulation of OCA (approximately 2-fold). {

The exposure of total OCA was primarily made up of glyco-OCA and tauro-OCA wi Qimal contribution
of OCA, indicating that the majority of total OCA plasma exposure with repeat, desing is primarily due to

the conjugates. Exposure levels of OCA and its conjugates were on average, an 20% of the
steady-state concentration of OCA (Day 14 of daily administration) 2 Weeger cessation of dosing.
Urinary excretion of OCA and its conjugates was minimal (<19%o).

A comparison of the pharmacokinetics of OCA and total OCA in healt%ubjects after a single dose of OCA
was studied in the following studies: 747-102, D8601002, 747-1 7-105, 747-115, and 747-116.
OCA was shown to be rapidly absorbed and typically reached Q‘lm concentrations between 1 to 4
hours after the administration of OCA. Maximum plasma expos d overall exposure (AUC) of OCA and
total OCA were generally consistent across studies in heal bjects albeit a high degree of variability
within each study was observed.

Pharmacokinetics in target population \

The pharmacokinetics of OCA and total OCA were@iied in a subgroup of patients with PBC in Study
747-205 after a 10 mg dose of OCA. The PK profile f OCA and its conjugates were evaluated over the first
6 hours after the last dose administration_of OCA"(Week 8). A comparison of the steady-state PK profile
of total OCA from Study 747-205, patien PBC, versus healthy subjects (Study 747-105, 14 days of
daily administration) showed a similar ilé overall but modestly higher systemic exposure for patients
with PBC (Figure 3). However, th?i ited number of subjects and the high variability in the systemic

exposures limits the interpretatio ese results.

A summary of the PK paramet @ OCA, glyco-OCA, tauro-OCA, and total OCA from Study 747-205 are
presented in Table 5. (
Figure 3: Mean (SD) StQ—State Plasma Concentration-Time Profile of Total OCA in Subjects

with Primary Biliargzrh is (Study 747-205) and Healthy Subjects (Study 747-105) After

Daily Administration 10 mg OCA
- s with PBC (747-205; n=T)

1000 lthy Subjects (747-105; n=8)

. I_J/I::j
AP

IOCA (ng/mL)

o

10=1 T T T

Time (h)
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Table 4: Mean (SD) PK Parameters of OCA, Glyco-OCA, Tauro-OCA, and Total OCA after Daily

Administration in Subjects with PBC (Study 747-205)

10-mg OCA(N=8")
ocA Glyeo-OCA Tauro-OCA Total-OCA
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
Cnax (ng/mL) LT
n 7 7 7 7 ‘\
Mean (SD) 107 (112) 212(144) 219 (208) 409
Tnax @) (\
N 7 7 7 %,
Median (Min, Max) 1.00 (0.750, 4.00) 5.00 (150, 6.00) 598(5.00,600) |, WQ(1.00,600)
AUCq_g (ng-h/mL) @’
N 7 7 7, 7
Mean (SD) 189 (185) 702 (644) 698 (65, 1360 (1150)

AUC = area under the plasma concentration-time curve; AUCos = AUC from time 0 t@&; Came = maximum

concentration (observed); glyco-OCA = glycine 6a-ethyl-chenodeoxycholic acid, ¥OCA = obeticholic acid;

tauro-OCA = taurine 6a-ethyl-chenodeoxycholic acid; SD = standard deviation; 10 Coxx;

3 Note that one subject (Subject 146-001) had a medical history of cirrhosis was excluded The PK
estimates are presented separately for this subject in CSR 747-205.

Note: The PK results for Total OCA are presented in nanogram equivale

The PK of OCA was also characterized in Study 747—%sing trough concentrations after daily
administration of OCA at Month 6 and Month 12 rapy (Table 6). Although there is limited PK data
from Study 747-301, higher systemic exposure OQ
the 5 mg dose. Trough concentrations appear@be approximately dose proportional at Month 12 but
slightly less than dose proportional at Mo 6 which is most likely due to significant variability in the PK
of OCA (due to high extraction and entefoh tic recirculation).

OCA was observed for the 10 mg dose relative to

Table 5: Mean (SD) Trough Conc@lﬁons of OCA, Glyco-OCA, Tauro-OCA, and Total OCA
After Daily Administration of O g and 10 mg) at Month 6 and Month 12 in Subjects with
PBC (Study 747-301)

ocA Glveo-OCA Tauro-OCA Total-OCA
Dose Q | (ng/mL) (ng/mL) (ng/mL) (ng/mL)
N Month 6
2" 63 63 63 63
5mg OCA
(SD) 3.73(4.62) 39.2(43.0) 31.8(44.7) 63.6 (70.1)
10mgOCA ¢ T on 57 57 57 57
N $ Mean (SD) 4.90 (4.96) 50.7 (60.9) 42.5(103) 834 (119
Month 12
5mg OC. n 61 61 61 61
Mean (SD) 5.71(8.79) 49.9 (56.6) 345(489) 77.2(864)
10 OCA n 60 60 60 60
Mean (SD) 5.98 (6.82) 79.8 (122) 57.7(92.5) 122 (166)

glyco-OCA = glycine 6a-ethyl-chenodeoxycholic acid, OCA = obeticholic acid; SD = standard deviation;
tauro-OCA = taurine 6a-ethyl-chenodeoxycholic acid
Note: The PK results for Total OCA are presented in nanogram equivalents (ng-eq).
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Special populations

Impaired renal function

The effects of renal impairment in patients with severe or end-stage renal disease have not been studied;
however, OCA is not eliminated by the kidneys and is not expected to influence the PK of OCAb
esults

In Study 747-113 using radiolabelled OCA, less than 3% of the dose was excreted in urine. @
are consistent to results observed in Studies 747-102, 747-103, and 747-105.

A population PK model was developed to characterize the plasma PK of OCA and its coﬁ}tes in healthy
volunteers, patients with PBC, and special populations using population PK modeli is model was
r@ renal function as

well as daily doses). Renal function was not found to be a significant predictor,

& A exposure.

The systemic (plasma) concentrations of OCA have been studied in subj ith hepatic impairment after
a single dose of OCA (10 mg) (747-103) and after daily administratiO((lo g and 25 mg) in patients with

used to identify relevant covariates (ie, age, sex, race, body weight, markers 0%
(@)

Impaired hepatic function

portal hypertension (cirrhosis) in 747-204.

As expected with a bile acid analog, significantly higher systemi @osure (AUC) of total OCA was
observed in subjects with moderate and severe hepatic impair (4-fold and 17-fold greater exposure
with moderate and severe hepatic impairment, respective igure 4). The least square mean (LSM)
ratio of OCA and total OCA for subjects with mild, mode, @ and severe hepatic impairment from Study
747-103 are presented in Table 7. Of note, the plasm posure of total endogenous bile acids were
approximately 1.6-, 6.4-, and 12.7-fold greater ingsubjects with mild, moderate, and severe hepatic
impairment relative to subjects with normal liver ®tion in Study 747-103.

Consistent with these findings, systemic exposQ)f total OCA was higher in patients with liver cirrhosis
(portal hypertension) in Study 747-204 r ive to healthy subjects (747-105) which is consistent with
what was observed in Study 747-103.

Figure 4: Mean Plasma Concen a@\/ersus Time Curves of Total OCA Following a Single Oral
10 mg OCA Tablet Dose — Eval% K Population — Study 747-103 (Semi-Log Scale)

- Child-Pugh A (n=8)

O -0 Child-Pugh B (n=8)

{ - Child-Pugh C (n=8)
= MNaormal Hepatic Function (n=8)

I

(Mean *+5D; ng/mL)

Total OCA Plasma Concentration

48 60 72 B4 96 108 120 132 144 156 168 180 192 204 216
Hours From Dosing

-OCA = glycine 6a-ethyl-chenodeoxycholic acid, OCA = obeticholic acid; SD = standard deviation;
tauro-OCA = taurine 6a-ethyl-chenodeoxycholic acid.
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Table 6: Summary of the Statistical Comparisons (ANOVA) of Plasma PK Parameters AUCt,
AUC24, and Cmax of OCA, and Total OCA (Evaluable PK Population) — Study 747-103

OCA Total OCA
. PK
Comparison® Parameters Geometric LS 90% Confidence Geometric LS 90% Confidence
Mean Ratio® (%) Interval Mean Ratio® (%) Interval
Mild (A; test) vs AUC,; (ng-h/mL) 138 72.8-261 113 56.5-225
Normal (reference) -
AUC2 (ng-h/mL) 146 79.7-268 123 64.7-234
Cenx (ng/mL) 135 79.8-228 149 86.3-256 .\
Moderate (B; test) | AUC: (ng-h/mL) 241 127456 420 211-838 {
vs Normal
(reference) AUC24 (ng-h/mL) 315 172-578 440 232-837
Cenx (ng/mL) 191 113-323 376 218-g47, N
4
Severe (C; test) vs | AUC: (ng-h/mL) 703 372-1330 1730 86%
Normal (reference) I 3 (agb/mL) 830 462-1490 1530 304!
Crnx (ng/mL) 470 278-7196 975 0
ANOVA = analysis of variance; AUC = area under the plasma concentration versus time curve; AUCq.04 = AUC 0to24
hours postdose; AUCo+ = AUC from time 0 to the time of the last measurable concentration; Cmx = maximum observ sma
concentration; LS = least-squares, PK = pharmacokinetic
? Mild hepatic mmpamrment (Child-Pugh A), moderate hepatic mmpamment (Child-Pugh B); mﬁl:epatlc impairment
m the ANOVA

(Chuld-Pugh C); normal hepatic function.
* Geometric LS means, mean ratios, and confidence intervals were calculated by exponentiating the B@

¢ Geometric LS Mean Ratio (%) = 100 % (Test/Reference)
Note: Parameters were In-transformed prior to analysts. Q

Versus Time Following a Single Oral 10 mg or 2 CA Tablet Dose (Linear Scale) — Study

747-204
== OCA
=0~ glyco-0CA
g
-

Tauro-OCA
10 mg OCA (N=15) 25 mg OCA (N=8)

Figure 5: Mean (SD) Plasma Concentrations of myco—OCA, Tauro-OCA, and Total OCA

Total-OCA
6000

4000

2000

Mean +SD Plasma Conc.
(ngimL)

0 1 2 4

Meal Time II'IQ Meal Time (h)
Conc = concentrationﬂcr:o- CA = glycine 6a-ethyl- chenodeoxycholic acid; OCA = obeticholic acid; SD
= standard deviatiogf, 0-OCA = taurine 6a-ethyl-chenodeoxycholic acid. Note: Day 7/EOT dosing
included all Day 7 osing between Days 6 and 12.

The mean pla. concentration versus time curves for OCA and total OCA plotted on semi-logarithmic

scale were. imately parallel, indicating that elimination was not affected by hepatic impairment. No

differencgsin ¥max of OCA were found in subjects with varying degrees of hepatic impairment relative to

subjec normal hepatic function, suggesting no changes in the rate of absorption of OCA.

Fu ere, no clinically relevant differences in tmax of glyco-OCA or tauro-OCA were found suggesting
the rate of formation and reabsorption of the conjugates during enterohepatic recirculation is not

altéged in subjects with hepatic impairment (Table 8).

Assessment report
EMA/725757/2016 Page 40/129



Table 7: Mean (SD) PK Parameters of Total OCA After Single and/or Multiple OCA Doses Under
Fasting Conditions (Studies with Hepatically Impaired Population)

Study 747-103 Study 747-204°
(Day 1/Single Dose) (Day 7/Steady State)
OCA 10 mg
PK Parameter Hepatic Impairment (Child-Pugh Class) OCA10mg | OCA 25 mg @
= ; D QD
Normal Hepatic e Moderate phap b, ? i %
Fanclion Mild (A) (B) Severe (C) (n=15) (n=8) \\
@=$) i (n=8) -5
Canex (ng/mLY/ 68.3 (27.6) 107 (65.1) | 348(377) | 674(281) | 1773 (942) | 3723 29
AUCo.4 747 (426) 1020 (955) | 4710 (5370) | 10900 (4580) NA ™
(ng'h/mL)
AUC,, 2480 (1810) 2770 15700 41000 5822 (3363) 2 (7712)
(ng-W/mL) (2060) (19100) (21900)
AUC = area under the plasma concentration versus time curve; AUCq.24 = AUC from time 0 to 2
AUCps= AUC from time 0 to the time of the last measurable concentration: Cmax, = maximum ob: d plasma

concentration, NA = not available; OCA = obeticholic acid; PK = pharmacokinetic; SD = st. d deviation
Note: The PK results for Total OCA are presented in nanogram equivalents (ng-eq)

Mean peak (Cmax) and overall (AUO-t and AUCO-24) plasma ex s increased with increasing severity
of hepatic impairment for OCA and total OCA. While, the hlgh k and overall exposure was not
considered significant in subjects with mild hepatic |mpa|r pared with subjects with normal
hepatic function, there were substantially higher exposu bjects with moderate and severe hepatic
impairment.

Simulations for Prediction of Liver Exposureo

The pharmacokinetic model was used to simul? overall mean concentration-time profile of total OCA
in plasma and liver in subjects from Study 747-103 (single 10 mg dose of OCA). The observed and
predicted plasma (systemic) exposure a predicted liver exposure of total OCA are presented in

Ob\}
g

R

)
R

N
Q
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Figure 6: Observed and Predicted Systemic and Predicted Liver Exposure of Total OCA for

Subjects with Mild, Moderate, and Severe Hepatic Impairment and Healthy Subjects (Study
747-103))

[ Fredicted @
= T T 2
=F=F JE ~N
&

n=§ for obsarved valugs
Predicted values were estimated using a 200 replicata simulation from

the physlologlc PK modalof OCA (n=1800)

Boxplot whiskers represent 1% to 09' percentie (
Liver @

| 0SS
S e N

1,000

Normal Mild Modsrats Severs
100 & A
ulcate simulation from

Predicted values ware estimated using
the physiologic PK model of OCA (ng160
Boxplot whiskers represent 1™ to@g'’” ntile

AUC = arez under the curve; Coue = mcm&@ [P = hepatic impairment; n = mumber of subjects;

1,000

AUC 3 .21an thrng/imL)

AUC g.246p throng/mL)

OCA = obeticholic acd

Ohbserved data values are based on n =8 subjects hepatic mmpanment; Predicted data values are based on 200 rterations
Monte-Carle simmlations in 8 subjects by zr hepafic mparment; Boxplot whiskers represent 19 and 99" percentile

Q

The physiologic PK &adequately predicted the systemic exposure of OCA for healthy subjects and
subjects with hepat?bairment highlighting the predictability of the model and the suitability to predict
exposures in gh@gic compartments including the liver. It is of note that based on the model, liver
exposure of O, N atients with hepatic impairment was similar to that in healthy subjects. This is likely
due to theggsed hepatic uptake of OCA and its conjugates, portal systemic shunting, decreased

anatomi ctional liver volume, and an increase in taurine conjugation. Based on the above
predicti he marked increase in systemic exposure to OCA in subjects with hepatic impairment is not
lik sult in liver toxicity.

Other Intrinsic Predictors of OCA Exposure

To identify other covariates that are the predictors of OCA exposure, a population PK model was
developed to characterize the plasma PK of OCA and its conjugates in healthy volunteers, patients with
PBC, and special populations using population PK modeling. The population PK model of OCA and its
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conjugates was used to identify relevant covariates (ie, age, sex, race, body weight, markers of liver and
renal function as well as daily doses).

The empirical population PK model was developed based on concentration-time profiles of OCA,
glyco-OCA and tauro-OCA collected in 16 clinical studies in which OCA was orally administered to healthy
volunteers, patients with PBC, as well as special populations (747-101, 747-102, 747-103, 74 ,
747-105, 747-107, 747-108, 747-109, 747-110, 747-111, 747-112, 747-114, 747-115, 7 ,

747-204, and 747-205).

.
A schematic representation of the empirical population PK model is presented in Figur; \%is model
included a central compartment for OCA, tauro-OCA, and glyco-OCA and an enter &
“gallbladder” compartment for glyco-OCA and tauro-OCA. Between-subject vari m

ic recirculation
as estimated for
lyco-OCA and
adequately

all parameters except the rates from the central compartment to gallbladder
tauro-OCA (KGB and KTB, respectively). A first-order rate constant of absor,
characterized drug absorption. For OCA, tauro-OCA and glyco-OCA, predicti

well with the observed data. @

sjfrom the model compared

The structural population PK model of OCA and its conjugates was Qd to evaluate the most relevant
covariates (ie, age, sex, race, body weight, markers of liver and@ function as well as daily doses)

using a full model approach (ie, multivariate).
The final model included the following covariates for OCA @njugates:

®* Hepatic impairment on volumes of distribution, ra f conjugation/deconjugation and rates of

gallbladder emptying \

* Body weight on volume of distribution of OC d its conjugates, as well as rate of gall bladder
emptying (for glyco-OCA and tauro-OCA uring gallbladder contraction

Figure 7: Schematic Representation of Empirical Population PK Model of OCA and its

Conjugates &
Glyco-OCA model OCA mad (J
DCA 0 rﬂé

out

| |xce Q kT | | ¢ KBT

Tauro-0CA model

concentratio
*

gallblad rt& artments for glyco- and tauro-OCA, respectively; arrows with breaks correspond to
intermit allbladder emptying.

glyeo = glycine conjugate of OCA; Ka = first-order rate of absorption; KBG = rate of gallbladder

g into the central compartment for glyco-OCA during gallbladder contraction; KBT = rate of
gallgladder emptying into the central compartment for tauro-OCA during gallbladder contraction; KGB =
first-order rate for glyco-OCA accumulation in gallbladder; KGO = biotransformation rate of glyco-OCA
into OCA; KOG = biotransformation rate of OCA into glyco-OCA; KOT = biotransformation rate of OCA into
tauro-OCA; Kout = rate of fecal elimination of OCA; KTB = first-order rate for tauro-OCA accumulation in
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gallbladder; KTO = biotransformation rate of tauro-OCA into OCA; OCA = obeticholic acid; tauro-OCA =
taurine conjugate of OCA.

A Forest plot was generated to represent the effect of hepatic impairment on total OCA (the sum of
exposure of OCA, glyco-OCA and tauro-OCA) (Figure 8).
QOCA

Figure 8: Forest Plot: Relationship Between Degree of Liver Impairment and AUC of T
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AUC= area under the curve Q D

Note: The above figure assumed after daily dose of 10 mg of (@t 8 AM and meals taken at 8 AM, 12 PM and 6 PM
with a dosing at 8 AM; Black numbers represent the 5th, SN
category; 95th percentile of the relative AUC in subjectﬁg;r;l severe hepatic impairment was 10.6; red numbers

represent the proportion below 0.8, within 0.8 and 1§

95th percentiles of the relative AUC for each

bove 1.25 of the reference AUC value is 4174 mg-h/mL.

For a typical subject with mild, moderate, and ere hepatic impairment the predicted AUC is expected
to be approximately 39%, 204%, and 21 higher than those observed in a typical subject with normal

liver function. (J

A Forest plot was generated to re e@the effect of body weight on total OCA. Individual body weight
values from Study 747-301 were ered for the simulations. Prediction of AUC for minimum (40 kg),
median (66.5 kg) and maximur@ kg) weight values are presented in Figure 9.

Figure 9: Forest Plot: Rel&nship Between Body Weight and AUC of Total OCA
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AUC = area under the curve; n = number of subjects; OCA = obeticholic acid; WT = body weight
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Note: the above figure assumed after daily dose of 10 mg of OCA at 8 AM and meals taken at 8 AM, 12 PM and 6 PM
with a dosing at 8 AM; Black numbers represent the 5th, 50th and 95th percentiles of the relative AUC for each
category, red numbers represent the proportion below 0.8, within 0.8 and 1.25 and above 1.25 of the reference AUC
value in 4332 mg-h/mL.

The median AUC in a typical 40-kg subject is expected to be 50% higher for a typical 67.4-kg ject.
Conversely, the median AUC in a typical 134-kg subject is expected to be 42.6% lower tha or a
typical 67.4-kg subject. c

2 4
Elderly
The exposure of OCA in elderly patients (=65 years of age) appeared similar to tha ult patients less
than 65 years of age. In clinical Study 747-301, trough PK samples were collec m subjects with PBC
after 6 months and 12 months of dosing. The PK population included 20 patiéntSy(16% of population)
aged 65 years or older. Trough OCA and total OCA concentrations (sum of , glyco-OCA and

tauro-OCA) in the older patient populations (ages 65 to 74 and ages 75 were similar to those in
younger populations (under 65). There were no patients >85 years of e@Plots of the trough OCA and
total OCA data showed substantial variability in exposures and the rﬁtive sparsity of data from patients
>65 years.

Pharmacokinetic interaction studies Qq

Results from the human sandwich cultured hepatocyte icate that OCA has the potential for weak
suppression of CYP1A2 and CYP3A4 which is consiste@ the results for the clinical drug-drug
interaction Study 747-109. Because FXR activatiopsRas been shown to suppress metabolizing enzymes
and transporters involved in bile acid homeostasi@e potential of OCA to induce or suppress drug
metabolizing enzymes (CYP2B6, CYP2D6, CYP2C8MYP2C9, CYP2C19, UGT1A3) and drug transporters
OATP1B1, OATP1B3, OATP2B1, MATE1, MRRB2, MRP3, MRP4, OCT1, BCRP, P-gp, and NTCP were assessed
in SCHH (ICPT-1002-3). No induction or ssion of the previously mentioned drug metabolizing
enzymes and transporters was observ CIJ

In vivo Q

Based on the mechanism of act@ CA as an FXR agonist and data generated from in vitro studies, the
potential of OCA to influenceﬁe pression and/or reversibly inhibit multiple CYP450 enzymes and drug
transporters in the liver a r tissues was assessed in clinical studies. Five clinical studies were
conducted to assess the eQ of OCA on the single dose plasma PK of substrate probes for CYP3A4,
CYP1A2, CYP2C9, CYF&Q, CYP2D6 and transporters (P-glycoprotein, BCRP, OATP1B1 and OATP1B3)
and the effect of on@zole on OCA PK as follows:

. 747—1099\ ine (CYP1A2 substrate) and midazolam (CYP3A4 substrate)

®  747-210g Spwarfarin (CYP2C9 substrate)

. 747@: rosuvastatin (OATP1B1, OATP1B3, BCRP substrates)

° @12: omeprazole (CYP2C19 substrate) and dextromethorphan (CYP2D6 substrate)
747-114: digoxin (P-glycoprotein substrate)

OCA caused either no or weak effects on metabolizing CYP450 (CYP) enzymes and transporters after daily
administration. Taken together, these data suggest that concomitant administration of OCA would not
likely produce clinically relevant changes in exposure of drugs metabolized via CYP3A4, CYP2C9,
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CYP2C19, CYP2D6 and/or transported by P-gp, BCRP, OATP1B1, and OATP1B3. OCA did show the
potential for weak suppression of CYP1A2.

Additionally, the effect of omeprazole on OCA and its conjugates was assessed. Omeprazole 20 mg was
dosed daily for one week, resulting in modest increases in unconjugated and conjugated OCA exposure of
<20% (OCA 10 mg) and <35% (OCA 25 mg) suggesting that co-administration of medications alter
gastric pH (proton pump inhibitors and H2 antagonists) will not meaningfully effect total OC. ption.

The effect of bile acid sequestrants (BAS) on the PK of OCA was examined in Study 747@ (747-301

Double-Blind Phase). A comparison of trough concentrations of OCA at Month 6 and Mo N for patients
taking BAS versus patients not taking BAS showed modestly lower trough concentrati f OCA at Month
6 and Month 12 that was associated with a modest attenuation of efficacy for th (titration) dose

group but no meaningful effect for the 10 mg dose group.

Pharmacokinetics using human biomaterials 0

Please refer to specific chapters above

2.3.3. Pharmacodynamics :@

Mechanism of action

Obeticholic Acid (OCA) is a farnesoid X receptor (FXR%nist and modified bile acid being developed for

the treatment of primary biliary cirrhosis (PBC) a her chronic liver diseases. Bile acids are
amphipathic, detergent-like molecules synthesj the liver from cholesterol by multiple enzymatic
steps.

Xo
S ®
L

OCA is a selective FXR ago that targets genes that regulate the synthesis, transport, and hepatic
concentrations of bile aeids. Similar to other nuclear receptors, once activated, FXR translocates to the
cell nucleus where i@ks in concert with other transcription factors to down regulate the expression of
CYP7A1, whicrl is@enzyme that catalyzes the rate-limiting step of bile acid synthesis.

Activation of @rotects against the toxic accumulation of bile acids by decreasing bile acid synthesis
from ch ; increased basolateral efflux into the sinusoidal space (and thus into the systemic
circulati nd apical secretion into bile canaliculi (and thus into the intestinal lumen). These
mech@ limit the overall size of the circulating bile pool while promoting choleresis, thus reducing
he i posure to bile acids. Thus, as a bile acid sensor, FXR controls bile acid homeostasis. In addition
ppression of CYP7ALl and bile acid synthesis, the key mechanisms of action underpinning the
hepdtoprotective effects of OCA in PBC include choleresis, regulation of transporter expression,

anti-inflammatory and antifibrotic effects.

This reduction of bile acid synthesis is complemented by the effects of OCA to increase expression of bile
acid transporters thus promoting choleresis (Figure 10, Rizzo 2010). Induction of the bile salt excretory
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pump (BSEP) leads to transport of conjugated bile acids from the liver in to bile, while induction of the
heterodimer protein organic solute transporter a/f (OST a/B) leads to transport of conjugated bile acids
from the liver to the systemic circulation. The combination of decreased bile acid synthesis and increased
transport of bile acids out of the hepatocyte serves to combat the toxic burden of hepatic bile acid

i
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Responsible for the Regulation of Bile Acids in Human Hepatocytes
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The PD data are supportive of the hypothesis that OCA medi its action primarily via FXR agonism
wherein FGF-19 released from gut enterocytes (in respon&g pounds with FXR agonist properties)
t

accumulation in cholestasis. b
Figure 10 Effect of FXR Activation of OCA and Metabolism Enzymes and Transport@
analicul > o - » Q
{W@ o TP W 4L &
hesis in the liver. OCA treatment resulted

into portal circulation down regulates endogenous bile aci
in a significant and a dose-dependent increase in the lgv FGF-19, and consequently a decrease in the
levels of endogenous bile acids and C4 (a bile acid prectssor).

Primary and Secondary pharmacology Q

Primary pharmacology &

rily underlies the therapeutic rationale for FXR agonists in

The regulation of bile acid homeostasi

PBC and has been assessed in cli ies, through examination of FGF-19, C4, and bile acid levels.
Fibroblast growth factor-19 (FGF- an ileal enterokine controlled by FXR and has been studied as a
marker of FXR activation in the ical development program of OCA. FGF-19 along with FXR activation in
the liver inhibits the transcription®6f cholesterol 7a-hydroxylase (CYP7A1) which regulates bile acid
synthesis (Hofmann 2009) -Rydroxy-4-cholesten-3-one (C4), a marker for bile acid synthesis and thus
CYP7AL1 activity, was alserd in the development program of OCA. Therefore, the relationship of the
three markers of FXRN/ation (FGF-19, C4, and bile acids,) and systemic OCA exposure was explored.
OCA increased FGF vels in all 3 double-blind studies. For Study 747-301, Month 6 was the earliest
visit FGF-19 W‘asﬁqssed. Consistent with FXR agonist effects, statistically significant increases in
FGF-19 from e to Month 3 were observed in Study 747-202 and at Month 6 and Month 12 in Study
747-301 fer QCA)compared with placebo. The increase observed in Study 747-201 was not statistically
significa N median difference (95% CI) for OCA 10 mg compared with placebo for each individual
study i arized in Figure 11. In the double-blind Phase 2 Study 747-202 which evaluated a range of
do s@mg, 25mg and 50 mg), the increase in levels of FGF-19 were dose dependent.

Assessment report
EMA/725757/2016 Page 47/129



Figure 11: Double-Blind Median Difference (95% IQR) in FGF-19: ITT Population (N = 265,
Placebo and OCA 10 mg), Individual Studies

747-201 (n=10N k L {
p=030s5
W OCA10mg

747-202 (n=21)] : - 1 p=opon @b

B I I

I Month 6 *
P<0.0001

747-301 (n = 58} —a.— {\
1 Month 12
747-301 (n = 62} [ p<0.0001 O
100 0 100 200 &

Median A (+IQR) in FGF-19 (pg/mL)
FGF-19 = fibroblast growth factor-19; ITT = mtent-to-treat. LLN = Jower himit of normal. OCA = obeticholic acid
p-value for conparing active weatments 10 placebo were obtained using the Wilcoxon rank-sum test
Hodges-Lehmann estimates for the median difference (OCA - Placebo)
For Studies 747-201 and 747-202 the LIN = 31 pz/mL and the ULN = 554 pg/'ml. For Study 747-301, the

LIN =157 pg/mL and the ULN = 229 pg/'mL {

FGF-19 activation was associated with a reduction in C4 (7a|droxy-choIest-4-ene-3-one) and
endogenous bile acids. In Study 747-202, C4 levels decre@' increasing exposure of total OCA
consistent with regulation of CYP7A1 by FGF-19 (Figure n Study 747-301, reductions in total
endogenous bile acid were observed for subjects rec\ CA titration (-1.41 ymol; p-value = 0.0553)
and OCA 10 mg (-5.72 pmol; p-value = 0.0035), while ah increase from Baseline was observed for
subjects receiving placebo (2.24 pymol; p-value = 12). Statistically significant mean absolute
reductions in total endogenous bile acids from%line to Month 12 were observed for the OCA titration
(-2.86 pmol; p = 0.0010) and OCA 10 mg (-4.70mol; p = 0.0037). Importantly, LCA, a toxic secondary
bile acid, remained stable across all treat roups at Month 6 and Month 12, compared with Baseline
(absolute change ranging from _0.01§I 0.05 pmol).

Mechanistically, the pharmacodynami a are supportive of the hypothesis that OCA mediates its action
primarily via FXR agonism wherein 19 released from gut enterocytes (in response to compounds with

FXR agonist properties) into po@irculation down regulates endogenous bile acid synthesis in the liver.
OCA treatment resulted in a@l icant and a dose-dependent increase in the levels of FGF-19, and

consequently a decrease i@levels of endogenous bile acids and C4 (a bile acid precursor) in this study.
.\Q

X

<
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Figure 12: FGF-19 and C4 Levels at Baseline and Day 85 After Daily Administration of Placebo,
10 mg OCA, 25 mg OCA, and 50 mg OCA/ET: ITT Population (N = 165) (Study 747-202)
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A thorough QT study (747-108@igned according to the FDA E14 guidance was performed in healthy

subjects in which the potenti§ cts of OCA (100 mg for 4 days) and its active conjugates (glyco-OCA
and tauro-OCA) on the Q'IQ’A al at both therapeutic and supratherapeutic concentrations were
assessed.

Results confirmed thA did not cause QT prolongation at supratherapeutic or therapeutic plasma
according to Bazett’s and Fridericia’s corrections were supportive of the primary

Median C4 levels
(ng/mL)

Secondary Pharmacology

concentrations. R
QTc analysis

9)

*
2.3.4. &cussion on clinical pharmacology

not show a relevant impact on QT interval.

Th P@perties of OCA closely resemble those of endogenous bile acids, with fecal excretion as the

a imination route and extensive enterohepatic circulation. Following oral administration, OCA is
rapidly absorbed, followed by extensive conjugation to glycine and taurine to form glyco-OCA and
tauro-OCA. PK exposure of OCA and its conjugates generally increased dose proportionally based on
AUCO0-24 and Cmax up to 100 mg.
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Food consumption increased OCA exposure by approximately 15%. This is not expected to be clinically
relevant and accordingly OCA can be taken with or without food. Bioequivalence between the OCA
formulation used in the clinical trials and the OCA formulation to be marketed was assessed in two BE
studies (745-115 and 747-116). The obtained results were within the Cl, thus demonstration BE of both
formulations.

Although there is limited PK data for OCA in patients with PBC, results from Studies 747-205 Q, -301
SYEFAT -

suggest that PK of OCA is consistent to that observed in healthy subjects after similar do 105).
2 4

Obeticholic acid has minimal renal elimination with less than 3% of the dose recovered{t ine. Based on
population pharmacokinetic analysis, renal function did not have a meaningful effe he
pharmacokinetics of obeticholic acid.

Available data from patients with moderate or severe liver impairment is verydlifni and has been added
as missing information into the RMP safety specification. Hepatic impairment dentified as a predictor
of OCA systemic exposure via PK modelling. This was further assessed in cated study with non-PBC
patients/subjects with liver impairment and in cirrhotic patients (non-PB ients), study 747-103. Data

from these studies and additional PK modelling indicate that OCA e@sure increases with increasing
severity of the liver impairment. In patients with moderate and s révhepatic impairment there was an

increase in systemic exposure of OCA of approximately 4- fold and AUC; LS mean) and
approximately 10 to 17-fold (Cmax and AUC; LS mean); res ly. Similar increased systemic
exposure was observed in the study of subjects taking 10 g 5 mg of OCA in patients with alcoholic
cirrhosis and portal hypertension (moderate to severe IC impairment) relative to healthy subjects.
The Applicant proposed dose recommendations for pa with hepatic impairment based on data from
the phase 1 hepatic impairment study and PK simulations performed. These data demonstrated that liver
exposures of OCA 10 mg twice weekly in patients oderate and severe hepatic impairment would be

approximately equivalent to a 5 mg and 6 mg afce'daily dose in patients with no hepatic impairment. The
expected increase in liver exposure resulting from this posology is unlikely to be sufficient to achieve the
liver exposures associated with hepatotoyec bserved at higher doses (250 mg).

Therefore a modified dosing regimen o A in patients with moderate (Child-Pugh Class B) and severe
hepatic impairment (Child-Pugh Clb as included in the SmPC to establish tolerability at lower doses
o]

than those proposed in patients w hepatic impairment, after which, patients may titrate to higher

severe (Child-Pugh Class C atic impairment was adapted to 5 mg once weekly. If an adequate
@ se and/or total bilirubin has not been achieved after 3 months of OCA 5 mg
is tolerating the medicinal product, increase the dose of OCA should be

doses based on response. ThE @ mmended starting dosage for moderate (Child-Pugh Class B) and

reduction in alkaline phosp
once weekly, and thetatient
increased to 5 mg twi eekly (at least three days apart) and subsequently to 10 mg twice weekly (at
least three days mepending on response and tolerability.

L 4
The impact o@ | other intrinsic factors, such as weight, age, gender and race, was explored via PK
i

modellingsT pact of these factors is not considered to be relevant on OCA systemic exposure.

N

ited pharmacokinetic data in elderly patients (>65 years). Population pharmacokinetic
eloped using data from patients up to 65 years old, suggested that age should not
ly influence obeticholic acid clearance from the circulation. The SmPC reflects this information

uately.

In interaction studies OCA showed weak suppression of CYP1A2 which may produce clinically relevant
increases in exposure for drugs that are metabolized by CYP1A2 and have a narrow therapeutic window.
This is appropriately mentioned in the SmPC.
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Concomitant bile acid sequestrants (BAS) absorb and reduce bile acids and lowered trough concentrations
and efficacy of OCA in clinical studies and attenuate its efficacy. Therefore OCA should be taken at least
4-6 hours before or 4-6 hours after (or at as great an interval as possible) taking bile acid resin as outlined
in the SmPC.

No further clinically significant DDIs are expected based upon metabolic profiles of the most wi@used
concomitant medications in PBC patients. @

From a clinical point of view, the information regarding OCA”s PD, in particular on the gn istic of the
anti-inflammatory effect that has been provided by the Applicant is rather limited ancﬁ to the
conclusion that confirmation on disease progression needs to be given within a cor@

)

2.3.5. Conclusions on clinical pharmacology 0

al marketing
authorisation (see also discussion on clinical efficacy).

The Applicant has presented sufficient Clinical Pharmacology data to cha@rize the PK profile. Adequate
information for the dose adjustments in patients with hepatic impain;qent as been included in the SPC.

2.4. Clinical efficacy :@

2.4.1. Dose response studies

Study 747-201 \

This was a 3-month, double-blind, placebo—contro study in subjects with a proven/likely diagnosis of
PBC. OCA doses of 10 mg and 50 mg were ev d as monotherapies.

The primary efficacy endpoint was the pegn:'c ange (%) in serum ALP from Baseline to End of Study
(EOS). Key secondary efficacy endpointsC/J 4

- Absolute changes in serum ALP leVels from Baseline to Day 15, Day 29, Day 57, Day 85/ET and

Follow-Up (Day 99); Q
- Percentage of subjects Wrge t the definition of PBC responder criteria per the Paris I, Toronto I,
Toronto Il, Toronto I, Jo o IV, Mayo Il, and Barcelona disease prognostic risk criteria at Day

aminotransfer T), gamma-glutamyl-transferase (GGT), and conjugated (direct) bilirubin

85/ET; Q
- Absolute and p%ent change in serum aspartate aminotransferase (AST), alanine
S

e to Day 15, Day 29, Day 57, Day 85/ET and Follow-Up (Day 99).

values from@
.
A total of 59 suhbjetts were enrolled and received investigational product. Of them, 48 completed the
double-blipd Rhage of the study (i.e., provided assessments up to Day 85). Of the subjects who

discontin rly, the primary reason was an AE of pruritus.
Mean e ALP levels were 3.5x ULN to 3.9x ULN across treatment groups (range 408 U/L to 462 U/L).
Re the primary endpoint after 12 weeks of treatment were:
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Table 8: Percent Change in ALP Levels (U/L) from Baseline to EOS: ITT Population (N = 59)

Percent Change Placebo OCA 10 mg OCA 50 mg
(n=123) (n=20) (n=16)
Mean (SD) 0.4 (15.3) -44.5 (24.4) -37.6(21.0)
Median -0.8 -53.9 -37.2
p-value™ NA <0.0001 <0.0001 Ab

a Per SAP, comparisons of OCA treatment groups versus Placebo are regarded as confirmatory analysew)lying for
a hierarchical order): Step 1 - OCA 10 mg versus placebo; Step 2 - OCA 50 mg versus placebo.
b Wilcoxon-Mann-Whitney p-values compared to placebo. ’{\

There was no apparent difference in the magnitude of improvement between the @A doses.

The secondary efficacy endpoints were supportive of primary endpoint anal% cross the efficacy
evaluations, both OCA doses, 10 mg and 50 mg, were equally effective, a@
relationship was observed for the majority of the efficacy endpoints.

Study 747-202 @

This was a 3-month, double-blind, placebo-controlled study in subjﬁ with a proven/likely diagnosis of
PBC who were suboptimally controlled. OCA doses of 10 mg, 25 m@n
therapy to UDCA. Subjects had to be on a stable dose of UDCQ py for at least 6 months prior to

ose-response

50 mg were evaluated as add-on

Screening.

The primary efficacy endpoint was the percent change i Q ALP level from Baseline to End of Study
(Week 12 or last observed ALP value on treatment). mry efficacy variables included the following:
hepatocellular injury(aminotransferase and other hepatiC enzymes and analytes); liver function
(prothrombin time, albumin, and other Iaborators); disease-specific and general health
questionnaires (PBC-40, 5D and SF-36);symp pruritus visual analog scale [VAS] questionnaire);
and biomarkers of hepatic inflammation and fit;Qs (various biochemical assessments of cytokines and
other analytes).

] gt{udy medication as follows: placebo (N = 38), OCA 10 mg (N
mg (N = 41). Mean baseline ALP levels were approximately 2.5
275 U/L to 294 U/L).

A total of 165 subjects were randomize
= 38), OCA 25 mg (N =48), and O
X ULN across treatment groups (ré

Results of the primary endpoiq@r 12 weeks of treatment were:

Table 9: Percent ChangQ rum ALP Levels (U/L) from Baseline to EOS: mITT Population (n
=161)

Percent Ch @v E:a :t"gl;(; OE;Azlélsl)ng Oﬁ]izf‘,'l)ng OE;AZS;lgl)ng
Mean (SD) fA\ -2.6(12.5) -23.7(17.8) -24.7(17.9) -21.0(27.6)
Mediany” N\ 3.1 220 275 253
P-value ) NA <0.0001 <0.0001 <0.0001

mpares OCA treatment groups to placebo on the change from Baseline to Day 85/ET using
n-Mann-Whitney test.
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2.4.2. Main study

Study 747-301

This was a randomized, double-blind, placebo-controlled, multi-dose, parallel-group study eval g
OCA in subjects with PBC who were either taking UDCA for at least 12 months (stable dose fo onths)
prior to Baseline (Day 0) or unable to tolerate UDCA (no UDCA for =3 months) prior toﬁ@e (Day 0).
Figure 13: Study Design for Double-Blind Phase of 747-301 {\

If on UDCA:

Continue UDCA

Placebo

Methods O

Study Participants &

Main Inclusion Criteria 0
- Definite or probable PBC sis (consistent with AASLD and EASL Practice Guidelines);

- At least 1 of the follo ualifying biochemistry values: ALP >1.67x ULN, total bilirubin >ULN
but <2 x ULN; {

- Age =218 years

- Taking UDC \t least 12 months (stable dose for =3 months) prior to Day 0, or unable to
tolerate U o UDCA for =3 months) prior to Day 0.

3
- Contr n: Female subjects had to be postmenopausal, surgically sterile, or, if

premenopausal, had to be willing to = 1 effective method of contraception during the study and
f \days after the EOT Visit;

- have provided written informed consent and agreed to comply with the study protocol.
clusion Criteria

2 History or presence of other concomitant liver diseases including: HCV infection, active HBV
infection, primary sclerosing cholangitis, alcoholic liver disease, definite autoimmune liver
disease or overlap hepatitis, non-alcoholic steato-hepatitis (NASH), Gilbert’s Syndrome (due to
interpretability of bilirubin levels).
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- Presence of clinical complications of PBC or clinically significant hepatic decompensation,
including: history of liver transplantation, current placement on a liver transplant list or current
Model for End Stage Liver Disease (MELD) score =15, portal hypertension with complications,
cirrhosis with complications, hepatorenal syndrome (type | or Il) or Screening serum

creatinine>2 mg/dL (178 pmol/L) Q
- Subjects with severe pruritus, or those requiring systemic treatment for pruritus (e@ h bile

acid sequestrants [BAS] or rifampicin) within 2 months of Day 0. %
- Administration of the a prohibited medications prior to Day O .{\
- Subjects who had previously participated in a clinical study of OCA O
- History or presence of clinically concerning cardiac arrhythmias Q

- If female: known pregnancy, or had a positive urine pregnancy test¢¢onfirmed by a positive
serum pregnancy test), or lactating @

- Known history of HIV infection

- Presence of any other disease or condition that was inter@'gwith the ADME of drugs including

bile salt metabolism in the intestine.

- Medical conditions that could cause non-hepatic in @n ALP (e.g., Paget's disease) or that
could diminish life expectancy to <2 years, includi own cancers (except carcinomas in situ or
other stable, relatively benign conditions su\ ronic lymphatic leukaemia)

- Other clinically significant medical conditions,that were not well controlled or for which medication
needs were anticipated to change durtudy

- Anticipated changes to current concom

Treatments (J

Three treatment groups were eval che double-blind phase of the study: placebo, OCA titration, or
(c) OCA 10. Investigational pro s to be administered PO, QD for 12 months. Each dose was made

nt medications during the course of the study

up of 1 tablet.

er, approximately 30 minutes prior to breakfast. Subjects were instructed

Patients were instructed t dosing on the day after the Day O visit (i.e., on Day 1) and to take
investigational product wit t
to swallow the tabletNe and to not chew, divide, or crush the tablet.

Method of Assigni @iects to Treatment

L 4
Allocation to reatment arms occurred on a 1:1:1 ratio across sites based on a predefined

randomizatiol, cgde (generated by Sharp Clinical Services [formerly Bilcare]) using an IWRS that served
as a com &based subject registration system at: Screening and Day O (randomization). The IWRS
served investigational product inventory and management system. The Investigator or designee
was. r ired to register the subject in the IWRS and could be prompted to provide subject data necessary

rly randomize and allocate the subject to treatment. A randomization number was assigned
accerding to the master randomization schedule and as allocated by IWRS in strict sequential order within
the appropriate randomization strata.
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Duration

All subjects randomized to the OCA titration group received OCA 5 mg the initial 6 months. At Month 6,
subjects from the OCA titration group who were deemed eligible to up-titrate received OCA 10 mg for the
remaining 6 months of the double-blind period. 2

Dose reductions/Interruptions

Per protocol, subjects were to receive investigational product QD the entire 12-month dl%z/of the
s) or

double-blind phase; however, less frequent dosing regimens (i.e., alternative dosing fe&
jects who were

Investigator-prescribed drug holidays were permissible at any point in the study for
experiencing tolerability issues due to pruritus.

Prohibited and/or Restricted Treatments &

Administration of the following medications was prohibited as specified be%

- Prohibited 6 months prior to Day O and throughout the study: @wioprine, colchicine,

llin€¥fenofibrate or other fibrates—
budesonide and other systemic corticosteroids — potentiallyShepatotoxic drugs (including
a-methyl-dopa, sodium valproicacid,isoniazide, or nitrof in);

cyclosporine, methotrexate, mycophenolate mofetil, pentoxi

- Prohibited 12 months prior to Day O and throughout t dy: Antibodies or immunotherapy
directed against interleukins or other cytokines or«<€hemokines.

Administration of the following medications was perr't\l@

- Topical or inhaled corticosteroids;

- Herbal supplements or botanical prepapati that were purported to affect the liver (eg, milk
thistle) were permitted to take during study, provided that the dose and treatment regimen
of these agents was kept constan%ng the double-blind phase;

- UDCA treatment dose and regi ere captured in the eCRF. Subjects who entered the study as
OCA monotherapy subjec (énot taking UDCA)

- could not initiate treatm h UDCA at any time during the double-blind phase.

- Subjects taking a BAS'0 minum hydroxide or smectite containing antacids were instructed to
stagger their dosi vestigational product (and UDCA) and BAS, ensuring at least 4 hours
between doses of AS and/or these antacids and investigational product (and UDCA).

- Hormonal C%ptives.

Objectives ’\Q

.
The pri rNg!ctives of the study were to assess the effects of OCA in subjects with primary biliary
cirrhosis @ ) on the following:

- @rum alkaline phosphatase (ALP) and total bilirubin (composite endpoint);

2  Safety

The secondary objectives were to assess the effects of OCA in subjects with PBC on the following:

- Hepatocellular injury and liver function, including histology (inflammatory, structural [portal,
parenchymal], and fibrotic assessments);
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- Disease-specific symptoms;
- Biomarkers and non-invasive assessments of liver fibrosis;

- Bile acids.

Outcomes/endpoints b

Efficacy . \%

The Primary Endpoint was a composite endpoint, defined as the percentage of subjeck(OCA 10 mg vs.
placebo) reaching an ALP <1.67 x ULN and a 215% reduction in ALP and a total bil@n <ULN at Month
12.

A Key Secondary Endpoint was the percentage of subjects (OCA titration v bo) achieving
composite endpoint at Month 12.

Other Secondary Endpoints: @

- Absolute and percent change from Baseline in ALP, gamma&tamyl-transferase (GGT), alanine
aminotransferase (ALT), AST, total bilirubin, conjugated (dirgct) bilirubin, albumin, prothrombin
time and international normalized ratio (INR) at all ti ints;

- Percentage of subjects with a decrease in ALP of 2@2 5%, =220%, and =40% from Baseline

or <ULN. O

- Percentage of subjects achieving the biochenhtreatment response criteria associated with
improved clinical outcomes in subjects wi@C (ALP =3x ULN and AST <2x ULN and bilirubin
<ULN [Paris I modified], ALP <1.5x U AST <1.5x ULN and bilirubin <ULN [Paris II], ALP
<1.67x ULN and bilirubin <ULN [MayomLP <1.76x ULN [Toronto II], normal bilirubin (values
<ULN) and/or normal albumin (v s, =lower limit of normal [LLN] [Rotterdam]);

(at select sites) as assessme

- Absolute change from Baseline. @nth 12 for enhanced liver fibrosis (ELF) and hepatic stiffness
é end stage liver failure

- Absolute and percent ch om Baseline at all timepoints on C-reactive protein (CRP), tumour
necrosis factor-alpha ), tumour necrosis factor-beta (TGF-B), fibroblast growth factor-19
kin-6 (IL-6), and CK-18;

(FGF-19) levels, int
- Absolute andﬁQ:hange from Baseline at all timepoints on PBC-40 domains;

- Percentage r&
Exploratory En.dr@:

Exploratory efidpgints included absolute and percent change from Baseline on PBC auto-antibodies (IgA,
e
erleukins (IL-12 [p40], IL-23).

jects with each response on the Patient Research Questionnaire at Month 12.

etic and Pharmacodynamic Endpoints:

A concentrations at Month 6 and Month 12 including OCA (unconjugated), conjugates

0-OCA and tauro-OCA), and total OCA (the sum of OCA unconjugated, glyco-OCA, and tauro-OCA);
absolute change from Baseline to Month 6 and Month 12 for total bile acids, endogenous bile acids, and
individual total and unconjugated bile acids (UDCA, deoxycholic acid, cholic acid and lithocholic acid),
glyco-conjugate, and tauro-conjugate; proportion of each of the individual bile acids to total bile acids;
Bile acid sequestrant (BAS) concomitant exposure
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Safety Assessments:

Safety was assessed by treatment-emergent adverse events (TEAES), vital sign measurements, weight,
BMI, 12-lead electrocardiograms (ECGs), physical examinations, clinical laboratory results, dual-emission

X-ray absorptiometry (DEXA) scans, Mayo Risk Score (MRS), and Model for End Stage Liver Digease
(MELD) scores. 6

Patient questionnaires (5-dimensional [5-D] pruritus, and pruritus visual analog scale [VAS

.
Sample size {\

The planned sample size was approximately 180 subjects (60 subjects in each o Q groups). An
analysis of this study’s endpoint was conducted on the Phase 2 study (addin 0 UDCA therapy)
dataset: 9% of the placebo subjects and 40% of the subjects receiving OC g had a positive
response. The sample size was then calculated using slightly more conserwatiye numbers. Assuming
responder rates in the placebo and the OCA 10 mg groups of 14% and @ respectively, and based on
the use of a 2-sided test of equality of binomial proportions at the 5% level of significance, a sample size
&ce between the OCA 10 mg group
and placebo. Due to a screening window of up to 8 weeks, some ects had already successfully
completed screening procedures, met all inclusion criteria, an been scheduled for
randomization(Protocol 747-301, Amendment 3 [Version BQ 4 Sep 2012]) although the planned

sample size of 180 subjects was met. These subjects pr@ d to be randomized upon approval by the

Sponsor. \
Randomisation O

Randomization was done using an IWRS that s& as a computer-based subject registration system at:

Screening and Day 0 (randomization). &
Blinding (masking) ; 0

To maintain the blind, all tablet
identical in appearance, and %

titration eligibility at Mont
investigational product.
Statistical methon%

Study Populéf& :

Intent-to-T Q,(ITT) Population: All randomized subjects who received at least 1 dose of investigational
product 16). Treatment assignment was based on the randomized treatment.

of 60 subjects per group would provide 90% power to detect a diffi

stigational product (ie, placebo, OCA 5 mg, and OCA 10 mg) were
ects from all treatment groups were assessed by the Investigator for
sed on ALP and/or total bilirubin response and tolerability of

Comp% Population: All randomized subjects who received at least 1 dose of investigational product
an rticipated through the end of the double-blind phase (Month 12; N = 198). Treatment assignment
ased on the randomized treatment.

Efficacy Evaluable (EE) Population: All subjects in the Completer Population who did not have any major
protocol deviations that could potentially affect the efficacy of the investigational product (N = 192).
Treatment assignment was based on randomized treatment.
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Efficacy: Analyses for the composite endpoint were completed using a Cochran—Mantel-Haenszel (CMH)
test stratified by the randomization stratification factor based on the ITT population. Missing values were
considered a non-response. Statistical significance of the difference between placebo and OCA 10 mg was
defined as a p-value <0.05. Sensitivity analyses were performed on the primary efficacy endpoint using
observed data only. The primary efficacy analyses were repeated using the EE and Completer
populations. b

The CMH test was also used for ALP responder analyses, disease prognostic risk responde g/ses, and
subgroup analyses. Sensitivity analyses were performed using the ITT population on aﬂx nder
t

endpoints using a logistic regression model with response as the endpoint and treat roup and
randomization strata as factors. O

Efficacy laboratory parameters were analyzed using an analysis of covariance VA) model with
absolute change and percent change from Baseline as the dependent variab ding treatment group

and randomization stratification factor as fixed effects and Baseline as a anate.

PK: The PK population was used to summarize OCA and bile acid conce@fions. The change from
Baseline concentrations within each treatment group was comparedfusing a paired t-test. Descriptive
statistics of OCA plasma concentrations and the extent of BAS ¢ itant exposure were provided by
treatment group. Initial evaluation of the effects of BAS on OC c@l bile acid concentrations, and ALP
was performed using a correlation analysis. Q

Safety: All safety analyses were based on the Safety po, Qn. TEAEs were summarized by Medical
Dictionary for Regulatory Activities (MedDRA) Syste O@ Class (SOC) and preferred term by severity

and by causal relationship to OCA. Pruritus was considefed an adverse event (AE) of special interest.

Safety laboratory parameters, MRS, MELD scores@l signs, body weight, and body mass index (BMI)
values (absolute and change from Baseline) e Summarized by treatment group using descriptive
statistics at Baseline and at each post—Ba%f visit.

The 5-D pruritus questionnaire values al@nange from Baseline were summarized by treatment using
descriptive statistics for each domain@ and the total score by visit. The pruritus VAS was summarized
in the same manner.

Correlation analyses and categ@ ummaries were presented for ECGs.

Unless otherwise noted, all s&stical testing was 2-sided and was performed at the 0.05 significance

level. Tests were declare istically significant if the calculated p-value was <0.05. Continuous

variables were sum ized With means, standard deviations, standard error of the mean, medians,
n"\s. Categorical variables were summarized by counts and by percentage of

minimums, and ma)m
subjects in corres g categories. All summary tables were presented by treatment group. Baseline
summaries al luded a total summary column.

Individual.su@y data obtained from the eCRFs, central clinical lab, central ECG lab, other external
laborator’ x and any derived data were presented by subject in data listings. Data from all

assess éduring the double-blind phase, whether scheduled or unscheduled, were listed by treatment
as: r@t, subject, and visit.

nalyses described in the SAP were considered a priori in that they were defined prior to database
lock®and prior to breaking the blind. Any analyses performed subsequent to breaking the blind were
considered post-hoc and exploratory. All analyses and tabulations were performed using SAS® Version
9.2 or higher. The Baseline value used for the statistical analyses of quantitative parameters (e.g., for
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numerical change from Baseline analyses) was defined as the mean of all available evaluations prior to
treatment. If only 1 evaluation was expected, the available data were used as the Baseline value.

The Baseline value used for statistical analyses of qualitative parameters (e.g., normal/abnormal) was
defined as the last observed value before the first dose of investigational product. 2

Missing data were handled as follows:

- For responder analyses, any subject who did not provide an assessment at the ifled
timepoint for the defining of response was considered to be a non-respondel’.

- For efficacy endpoints that utilized an analysis of covariance (ANCOVA) &Observed cases
served as the primary analysis. Sensitivity analyses to assess the effec ssing data were
conducted where missing data was imputed using last observation cafiied¥orward (LOCF). For

efficacy endpoints that utilized the MMRM, no imputations were 5 r missing values.

- Results @
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Participant flow

T47-301
(Monotherapy or Combination with UDCA)

Randomized @

(N =217)

Withdrew {\

Prior
to Dosing O
(=1 Cosed I Q

(N =216) &

Placebo  OCA Titration OCA @}

(N=T3) (N=T70)

Completed 12- Month

F'Iat.ebo DCA tmn UCA 10 mg
(n=70) = 64)

nued During the DB Phase

QCA Titration OCA 10 mg
) (n=T) (n=9)

gml‘itus 1 - Pruritus T - Pruritus
- Other AEs 1 - Death 1 - Other AEs
WD Consent 3 - Other AEs 1 -W/D Consent
@ 2 -WI/D Conszent
RecruitmentO\Q

Fifty-nin ﬂéﬁﬁators from 13 countries participated in this study including: 15 sites in the United States
(Us); 10 in Germany; 9 sites in the United Kingdom (UK); 5 sites in Poland; 4 sites each in The
Nethe@ and Italy; 3 sites in Australia; 2 sites each in Canada, Spain, and Austria; and 1 site each in

Be rance, and Sweden. The study took place from March 2012 to December 2013.

A™tgtal of 217 patients were randomized, and 216 subjects received at least 1 dose of investigational
product (i.e., ITT population).

The majority of the population was European (67%), followed by North American (29%), and Australian
(4%).
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Conduct of the study

The original Protocol 747-301 (Version 1), dated 06 Sep 2011, was amended 3 times during the
double-blind phase of the study.

- Protocol 747-301, Amendment 1 (Version 1.1, dated 18 Jan 2012): This protocol amendm&
addressed comments raised under Voluntary Harmonisation Procedure (VHP) and was s ed in
Europe only. It included editorial changes, update to Sponsor contact, correction of s @ errors,
and clarification regarding the timing of BAS dosing, definition of study end and cbséstructions

regarding other antacids;

- Protocol 747-301, Amendment 2 (Version 2, dated 04 Apr 2012): This protoc endment
addressed comments raised by Investigators and included other editorial @s and clarifications

by the Sponsor. &

- Protocol 747-301, Amendment 3 (Version 3, dated 24 Sep 2012): This@col amendment included
additional minor editorial changes and clarifications.

Major Protocol deviations per category and treatment group are sw(arized in Table 11. Four were due
to exclusion criterion number 3 (i.e., subjects with severe prurit r fequiring systemic treatment for
pruritus with BAS or rifampicin within 2 months of Day 0 will ded).

The deviations are as follows:

* Three subjects (two on placebo and one OCA titra received BAS within 2 months of
Randomization (Day 0) and thus were excluded ffem both the EE and PK populations.

®* One subject (OCA 10 mg) also received BAS in 2 months prior to Randomization (Day 0). The
subject was excluded from the PK popula

®* One subject (OCA titration) had a visitbschedule deviation per the Investigator; however, it is the
Sponsor’s assessment the subject eviation from inclusion criterion 5 (any measure of
contraception). One subject (pla as noncompliant with investigational product for =1 month

direction from their physicia intermittently stop taking the investigational product. The subject
was excluded from both the d PK populations.

O

Table 10: Major Protoco, iations: ITT Population (N = 216)
Q Number of Subjects, n (%)
\ Placebo Titration OCA | OCA 10 mg Total
Q} (N=173) N=70) WN=73) (N =216)
" Major Protocol Deviation
Inclusion']':“xiklh viations 203) 1(1) 1(1) 4Q2)
Nonco 1(1) 0 0 1(<1)
Visit S ¢ 0 1(D) 0 1(<1)
<
e data

A total of 216 patients were included, 81% of them were <65 years of age, predominantly female (91%)
and white (94%). The majority of the population was European (67%), followed by North American
(29%), and Australian (4%). The mean body weight and BMI were 69.8 kg and 26.0 kg/m2, respectively,
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with 82% of subjects having a BMI <30 kg/m2. The majority (93%) of the population was on UDCA at

ij
;\\‘0

Baseline.
Table 11: Demographic and Baseline Characteristics: ITT Population (N = 216)
Number of Subjects Pl_aceho OC.-'L_IiU'aﬁun 0('._3!. 10 mg :[ata]
N=73) N=70) =73 (N =116)
Age (vears)

il 3 70 13 216

Mean (SD) 55.5(10.0) 55.8(10.5) 56.2 (11.0) 55.8(10.5)

Median 350 345 56.0 55.0

Min, Max 35,78 29,83 30, 86 29,86
Age subgroups, n (%)

<65 years 60 (82) 60 (36) 56 (7T) 176,381 ~

=65 years 13 (18) 10 (14) 17 (23) 4
Sex, n (%) 67

Male 5 (7) 57 10(14) @)

Female 65 (93) 65 (93) 63 (36 196 (91)
Race/Ethnicity, n (%) n&

White 66 (90) 67 (96) 4 203 (94)

Non- White 7 (10) 3(4) . 13 (6)
Body Weight (kg) ~ 7

il 73 .TU‘ (‘ 13 216

Mean (SD) 702 (133) 682 (13\ ¥ 710(153) | 698(139)

Median 705 =N 67.6 675

Min. Max 4101060 ’J,Iﬁ.\w_s S08 1340 | 410, 1340
Region, n (%) \‘

Enrope 49 (67) 45 (64) 51 (70) 145 (67)

North America 21 (29) ( 20 (29) 21 (29) 62 (29)

Australia 34) 5(7) 1(1) 9 (4)

BMI (kg/m?) XQ

n w 0 73 215

Mean (SD) 2602 (4.4) 25.8 (4.9) 26.3(5.1) 26.0 (4.8)

Median AK' 259 245 251 25.0

Min, Max Q 16.4,37.6 17.7. 407 204,492 164,492
BMI subgroups, n (% @

30 kg/m? t\c 58 (79) 58 (83) 61 (84) 177 (82)
-_"BOkg-'ml. )‘ 15 (21) 11 (16) 12 (16) 38(18)
Prerream Wer Biopsy Performed, n (%)

Yes U 7(10) 13 (19) 9(12) 29 (13)

66 (90) 57 (81) 64 (88) 187 (87)
68 (93) 65 (93) 67 (92) 200 (93)
No 5(7) 5 6(8) 16(7)
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PBC Baseline disease characteristics are summarized in Table 13. In general, each variable was well
balanced across treatment groups. Overall, the median age at time of diagnosis was 47.5 years. The
mean duration of PBC at time of study entry was 8.6 years, with a comparable percentage of subjects with
a duration of PBC of <7.5 years versus >7.5 years. There were slightly more subjects at Baseline <50
years of age at PBC diagnosis (58%), compared with =50 years of age at PBC diagnosis (42%Q

ild,

At Baseline, 128 (59%) subjects reported pruritus assessed by the Investigator as follows:
15% moderate, and 1% severe. The overall incidence of pruritus at Baseline was slightlyhi r for
subjects in the placebo treatment group (64%) and OCA 10 mg group (60%), compal’ the OCA
titration group (53%). A total of 128 (59%) subjects reported a history of fatigue pri%o entering the
study, with the incidence in the severity of the most recent fatigue events as follo % mild, 19%
moderate, and 5% severe. The overall incidence of fatigue was slightly higher Q@Jects in the placebo
treatment group (67%), compared with the OCA titration and OCA 10 mg g% 549 to 56%,
respectively).

Table 12: PBC Disease Characteristics: ITT Population (N = 216

0ocA
Placebo o OCA 10 mg Total
Disease Characteristic . Titration - = N
N=T3) =10 (-\':{ (N =116)
_ P_N

History of Pruritus, n (%) N
Yes 47(64) 45 (64) sz 137 (63)

No 26 (36) 25 (36) QWS} 7937

Severity of Most Recent Pruritus Event for Subjects who had a History of Pruri

n n=47 “@a= ] n=43 n=137
Mild 31 (66) 2908 34(76) 94 (69)
Moderate 460 N3OD 8 (18) 35 (26)
Severe 1() 2(4) EX )] 64
Unkmown 1 \ 102) 0(0) 2(D)
Pruritus at Baseline’, n (%4) & i
Yes Pl 37 (53) 44 (60) 128 (59)
Mild ) 17 (39) 33 (45) 92 (43)
Moderate 3 (18) 10 (14 10 (14) 33(13)
Severe 203 0 (0) 1(0) EX8Y]
No N 26 (36) 3347 29 (40) 88 (41)
History of Fatigue, n (%) ( ~
Yes N 19 (6T) 318 (34) 41 (36) 128 (59)
No R Q 21433 32 (46) 32 (44) 88 (41)
Overall Severity of PBC Related'ggtigue, n (%)
n N n=T3 n=70 n="73 n=216
Mild Q 18 38) 1704 29 (40) 74 (34)
Moderate N 16 22) 16 (23) 8 (11) 10 (19)
severe . L) 1) 5(7) 3 11(5)
S
i is (vears)
473(03) A76CLTY | 471106 | 473105
180 480 470 473
31,74 25,82 24,78 24,82
% at PBC Diagnosis Subgroups, n (%)
=50 years 45 (62) 38 (54) 42 (38) 125 (58)
=30 years 28 GY) 32 (46) 31 (42) 91 (42)
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Duration of PBC (Years)
Mean (SD) 8359 83(5.8 9269 8.6(6.0)
Median 74 72 8.5 7.8
Min, Max 09,218 03,270 0.0,323 0.0,323
Duration of PBC Subgroups, n (%)
=1.5 years 39(33) 36 (51) 304D 105 (49) b
TS yems uan 339 ) 11161 @
* Based on “Is the subject cumrently experiencing pruritus?” and the severity of pruritus collected Day 0 VAS eCRF.
*
&d synthetic

Mean Baseline laboratory values indicative of intrahepatic cholestasis, hepatocellular injar
hepatic function were well balanced across treatment groups. In addition, the majogi {O
subjects had a Baseline INR <1.3, further indicative of a PBC subject population i ge
disease progression. However, the mean conjugated bilirubin levels at Baselin
(approximately 1.5x to 2.0x ULN) indicating evidence of some hepatic dysf
population.

4% to 99%) of
arlier stage of

ere above the ULN

in the study

Mean Baseline ALP values were well balanced across treatment groups @5 U/L, 325.9 U/L, and 316.3
U/L for placebo, OCA titration, OCA 10 mg groups, respectively), withf29% of subjects with a Baseline ALP
>3x ULN. Mean Baseline total bilirubin values ranged from 10.3 I/® to 11.8umol/L across treatment
groups, with 92% of subjects within normal range.

GGT was substantially elevated across all 3 treatment grou oximately 9x ULN to 12x ULN). Mean
Baseline GGT levels were slightly higher in the placebo (309.6 U/L), compared with OCA titration
(252.8 U/L) and OCA 10 mg (261.1 U/L) groups; ho \@t should be noted the placebo group had a
larger degree of variability compared to the OCA grou Hepatocellular transaminases (ALT and AST)
were also elevated across all treatment groups, a@ to a much smaller magnitude (approximately 2x

ULN) compared with GGT q
Medical history abnormalities were gener%;im ar across treatments and were most commonly

reported in the following system categori ch were consistent with the underlying disease and/or the

predominance of females in the study: uloskeletal (67%), genitourinary/reproductive (61%o),
gastrointestinal (54%b), hepatic (499 docrine and metabolic (47%), and dermatological (43%), and
cardiovascular (39%). For the he ystem category, the recording of PBC medical history was
inconsistent across sites and t s not total to 100%.

Concomitant Medlcatlons

New concomitant medlcathere defines as those medications that were started on or after the initial
dose of |nvest|gat|0na oduct. New concomitant medications that were most commonly taken overall

(>10% of subjects)
acid derivatives

ded: anilides (eg, acetaminophen, paracetamol; 29%), BAS (19%), propionic

ibuprofen, naproxen; 19%), proton pump inhibitors (18%b), and penicillins with

extended spec‘ 11%). A higher incidence of propionic acid derivatives and BAS was observed in both

OCA treatme ups, compared with the placebo group. Consistent with the higher incidence of pruritus

observecb -treated subjects as compared to placebo-treated subjects, the incidence of new BAS was
n

11%,@ d 27%, for the placebo, OCA titration, and OCA 10 mg groups, respectively.

bers analysed

The percentage of subjects in each analysis population is summarized in Table 14.
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Table 13: Analysis Populations

Number of Subjects, n (%)
Placebo OCA Titration OCA 10 mg To
Enrolled / Randomized 73 71 73 %
ITT Population,’n (%) 73 (100) 70 (99) 73 (100) 2 }\@{m}
Completer Population,” n (%40)° 70 (96) 64 (90) 64 (88) '\vIJE (91)
EE Pnpu]nﬁﬂnd n [%}b 67 (92) 63 (89) 62 (85) ($ 192 (88)
PK Population® n (%)° 0 (0) 66 (93) 60 (sg(\"’ 126 (58)
Safety Population® n (%)° 73 (100) 70 (99) 73 (@ 216 (<100)

a All randomized subjects who received at least 1 dose of investigational produc@atment assignment is based on
the randomized treatment. b Denominator is based off the number of subjects frof the ITT population. c All
randomized subjects who received at least 1 dose of investigational produc{d participated through the end of the
double-blind phase (Month 12). Treatment assignment is based on the r ized treatment. d All subjects in the
Completer Population who did not have any major protocol deviations could have potentially affected the efficacy
of the investigational product. Treatment assignment is based on t ized treatment. e All randomized subjects
who received at least 1 dose of OCA who have at least 1 confirme ed sample at Month 6 or Month 12 visits (subject
must have been fasting for approximately 8 hours prior to t @nd who did not have any major protocol deviations
that could have potentially affected exposure levels. f All subj s who received at least one dose of study drug.

Treatment assignment was based on the treatment actn@recelved.

Outcomes and estimation Q

Primary Efficacy Endpoint ‘ )
In the primary analysis, the OCA 1 tréatment group was superior to placebo in achieving the primary
efficacy composite endpoint (Figu . At Month 12, a total of 34 (47%) subjects from the OCA 10 mg

group achieved the composite m nt, compared with 7 (10%) subjects from the placebo group. The
difference between placebo OCA 10 mg group was statistically significant (p <0.0001).

R

)
S

N
Z
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Figure 14: Percentage of Subjects Achieving Primary Efficacy Composite Endpoint at Month
12 Using Imputed Data: ITT Population (Placebo and OCA 10 mg,N = 146)

Endpoint:  ALP <1.67x ULN and Total Bilirubin <ULN
and ALP Decrease of 215% From Baseline

60- — | Q/b
504 {\%

40+
Percentage of Q
Responders -] &
&
10+ @

Placebo (N=73) OCA10mg (N=73) @

Missing values were considered a non-response. p-value ob %sing CMH test stratified by
randomization strata factor.

Key Secondary Endpoint \O

The key secondary endpoint was the percentage bjects from the OCA titration group achieving the
composite endpoint at Month 12.

A total of 32 (46%) subjects in the OCA titrati&oup achieved the composite endpoint at Month 12
compared with 7 (10%) subjects in the p&&ty group. The difference between placebo and the OCA
titration group was statistically significant (p <0.0001).

Both OCA treatment groups were
timepoints across the 12-month t

igr to placebo in achieving the composite endpoint at all
nent period (p<0.0001 versus placebo). At Month 6, a higher

percentage of subjects in the O@ mg group (51%) achieved the composite endpoint compared with
the OCA titration group (34"/% ich was statistically significant (p-value = 0.0358; Month 6 was the

only visit statistical testin een the 2 treatment groups was performed).

Other Secondary End&in%
ALP @

The LS mean (¢ bsolute and percent change from Baseline in ALP at Month 6 and Month 12 for the ITT
population isgho in Table 15.
.

>
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Table 14: ALP Absolute and Percent Change From Baseline at Month 6 and Month 12: ITT
Population (N = 216)

Placebo OCA Titration OCA 10 mg
il Mean (SE) n Mean (SE) n Mean (SE) b
ATP (UL)
Baseline 73 327.5(13.5) 70 | 3259(139) | 73 3163 (12.2) @
Month 6 71 311.1(144) 69 | 2393(132) | 64 196.1(8.4) :ﬂ\%
LS Mean Absolute Change 71 -21.7(13.2) 69 -91.2(129) 64 -121.5 (13.2)\.
OCA — Placebo Difference NA -69.6 (11.7) -99.9(12.0)
p-value NA <0.0001 <0.0K\
LS Mean Percent Change 71| 68(GS5 |69 274(34) |64 ‘ N‘.s)
OCA — Placebo Difference NA 2207 (3.1) @_2)
p-value NA <0.0001 3001
-
Month 12 70 3213 (17.1) 64 | 2195 (12.5}. 192.3(7.8)
LS Mean Absolute Change 70 -14.4(14.7) 64 | -1125 (% AE -129.9 (14.6)
OCA - Placebo Difference NA 981 (IB.Q -115.5(13.2)
p-value NA =<0.0Q01 - <0.0001
LS Mean Percent Change 70 ‘ 48(3.8) 6 @V(B.?) 62 ‘ -39.1(3.8)
OCA — Placebo Difference NA b 7(3.4) -344(34)
p-value NA “ <0.0001 <0.0001
ALP ULN = 118.3 U/L (females) and 124.2 U/L (males)

g

Baseline is defined as the mean of all available evaluations prior to treatment. p-values for comparing
OCA treatments to placebo were obtaine a& an ANCOVA model with Baseline value as a covariate and
fixed effects for treatment and rando an strata factor. For both OCA treatment groups
improvements from Baseline wer t%ed at both Month 6 and Month 12, compared with placebo (p
<0.0001 versus placebo). At Mont! the LS mean percent change from Baseline was -33% and -39%

for the OCA titration and 10 m@ups, respectively, compared with only -5% for the placebo group.

ALP changes over time are *qlarized in Figure 15 (absolute change) and Figure 16(percent change) for
the ITT population. The y~ of the figure also denotes 1.67x ULN for ALP, which has been shown to be
predictive of improve%nsp nt-free survival independent of total bilirubin.

Figure 15: (modifi Yy the assessor): ALP Values and Absolute Change from Baseline Over
Time: ITT (n =

@ 00 ; 4}_  Placebo
h : I 0 [i e S -4 OCA Titration
I U - =l Wy — T |=m 1omgoca
¢ {j o © —————% Y | T ‘C? # mg
= : T @ -804 s :
250 :\ = - s
} H;‘__—+__——**———A 53 . ¥ ™
IIT 711 . TTeee e o & 100 S — ‘;H
! o, : 2] R
Popula — 150 = 5 — +’" en \““#
2 : @ wak
= 1w ALP Normal Range - 2 s : [
£ : <] :
"o 6 12 o 6 12
Time (months) Time (months)
Placebo n=7372 69 71 69 70 n= 72 69 71 69 70
OCA Titration n=7068 [y} 69 66 i n= 68 69 69 66 64
OCA 10 mg n=7371 66 64 64 62 n= 171 66 o4 64 62
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***p <0.0001 vs placebo; p-value for comparing active treatments to placebo is obtained using an
ANCOVA model with Baseline value as a covariate and fixed effects for treatment and randomization
strata factor. Given the majority of the population was female, ALP ULN values shown were based on
criteria for females (118.3 U/L).

Figure 16: (modified by the assessor): ALP Values and Percent Change from Baselin er
Time: ITT (n = 216)

=y
350 H 10+
- |
g 300 F
a i e B
o <& a0l
= 250 £ fsx
< £3
T g o8 20 . wkae
. (AT & § o _+ EE— ]
Population 5 ALF 167x ULN : wE 30
2 : g B S '
150 : £l o o
i 8 il .
g ALB UL i ‘ g - : &/
0 6 12 - 0 6 12
Time (months) Time (montt
Placebo n=7372 69 71 69 70 n= 72 69 69 70
OCA Titration n="7068 a9 69 66 64 n= 68 69 66 o4
OCA 10 mg n=7371 66 64 &4 62 n= 71 66 64 62

*p <0.0001 vs. placebo; p-values were obtained using P-value f &paring active treatments to
placebo is obtained using an ANCOVA model with Baseline val covariate and fixed effects for
treatment and randomization strata factor. Given the majorit e population was female, ALP ULN
values shown are based on criteria for females (ULN: 118@&). Across the 3 treatment groups, mean
one-third of subjects had an ALP >3x ULN.
Treatment with OCA (titration or10 mg) resulted in stati Ily significant improvements in ALP levels as
early as 2 weeks of treatment. For the OCA 10 mg@?p, the mean reduction in ALP peaked at Month 6

ALP values at Baseline were well balanced, and approxi

(at approximately 1.67x ULN) and was sustained gh Month 12. For the OCA titration group, the
mean reduction had not plateaued at Month 1®proaching 1.67x ULN).

For placebo-treated subjects, ALP values ained similar to Baseline values throughout the 12-month

treatment period. It should also be noted that during the initial 6 months of treatment, the OCA 10 mg

group had larger reductions from Baseﬁ, compared with the OCA titration group (i.e., 5 mg), further
e

supportive of a dose response bet CA 5 mg and 10 mg.

For both OCA groups (ITT populeti , the difference in LS mean (SE) absolute and percent reductions
from Baseline in ALP were sta'ﬁ y significant (p < 0.0001) at all timepoints relative to placebo. Similar

statistically significant res re observed for the EE and Completer populations (not shown).

Total Bilirubin and €onju

The LS mean (SE) te and percent change from Baseline to Month 6 and Month 12 are summarized
in Table 16(total@ n) and Table 17 (conjugated bilirubin). Bilirubin and conjugated bilirubin data are

summarized o 12-month period in Figure 17 and Figure 18, respectively, for the ITT population.

For the ITT @ation, the Baseline mean total bilirubin was below the ULN (19umol/L for females,
Xales) for all treatment groups. Decreases in the absolute change from Baseline in total

e observed for both OCA treatment groups, compared with increases for the placebo

group. The difference in the absolute change from Baseline in total bilirubin between placebo

ath respective OCA treatment group was statistically significant (p <0.01) at Month 6 and all
subSequent timepoints (Figure 17) with the exception of the OCA titration group at Month 9.
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Table 15: Total Bilirubin Absolute and Percent Change From Baseline at Month 6 and Month 12:
ITT Population (N = 216)

Placebo OCA Titration OCA 10 mg
n Mean (SE) n Mean (SE) n Mean (SE)
Total Bilirubin (pmol/L)
Baseline 73 11.8(0.9) 70 10.3(0.7) 73 11.3(0.8) b
Month 6 71 123009 |69| 9707 | 64 9.7 (0.5) @
LS Mean Absolute Change 71 1.1(0.6) 69 -0.4 (0.6) 64 -0.8(0.6) <, %
OCA - Placebo Difference NA -1.5(0.6) -1.9(0.6) \
p-value 0.0089 0.0011 Q
LS Mean Percent Change 71 13.8 (8.8) 69 -3.0(8.6) 64 | ?.%
OCA - Placebo Difference -16.8 (8.1) -6.A 2)\
p-value NA 0.0331 .43
Month 12 70 132(10) |64| 99(06) 2| ™ 9706
LS Mean Absolute Change 70 19(0.7) 64 -0.4(0.7) & -1.0(0.7)
OCA — Placebo Difference NA -23(0.6) J 2907
p-value 0.00 A =0.0001
LS Mean Percent Change 70 19.5(6.8) 64 ‘ ]ﬂ% 62 | -02(6.9)
OCA — Placebo Difference NA - -198(6.3)
p-value \0039 0.0020
Total Bilirubin ULN: 19.32 pmol'L (Female) and 2548 pmol/L (Male(\
N4

Baseline is defined as the mean of all availabl&gvaluations prior to treatment. p-values for comparing
OCA treatments to placebo were obtained |ng an ANCOVA model with Baseline value as a covariate and
fixed effects for treatment and randomlzg‘{ trata factor.

a

Figure 17: Total Bilirubin Values nge from Baseline Over Time: ITT (n = 216)

5 20 -
E Total Bilirubin ULN E 3
5 = Or Placebo
< 5 24 & OCA Titration
= 2 & OCA 10 mg
H B
g =
ITT 3 g E o
Population A £E
[y apg -1
2 m !
E '3:—- 2 “oca tiration | w .
6 v T T g R :
@ Time (months) <] 0 Time {IEIOHII‘ISJ 12
O
Placebo .13 ‘ 68 71 69 70 n=72 68 71 69 70
OCA Titration 69 66 64 n= 68 68 69 66 64

0CA 10 mg 64 64 62 n=71 66 64 64 62
L 4 < ’

*p <0.0 N .01, ***p <0.0001; p-values for comparing OCA treatments to placebo were obtained
using an VA model with Baseline value as a covariate and fixed effects for treatment and

rando@ ion strata factor.

e majority of the population was female, ULN values shown are based on criteria for females
(19%32 umol/L).

For the ITT population, the Baseline conjugated bilirubin was elevated (approximately 1.5x ULN to 2x
ULN) across treatment groups consistent with intrahepatic obstruction observed in PBC.

Assessment report
EMA/725757/2016 Page 69/129




Mean Baseline conjugated bilirubin was 5.5 umol/L, 4.5 pmol/L, and 4.9 umol/L, for placebo, OCA
titration, and OCA 10 mg, respectively. Both OCA-treatment groups approached the ULN for conjugated
bilirubin (3.42 pmol/L), while placebo increased from Baseline at all timepoints. For both OCA treatment

groups, statistically significant differences (p<0.05) in both the absolute and percent change from
Baseline relative to placebo were observed at Month 3 and all subsequent timepoints. At Montipd 2,
statistically significant differences at p<0.0001 for each OCA treatment group versus place

observed.

Table 16: Conjugated Bilirubin Absolute and Percent Change From Baseline at

Month 12: ITT Population (N = 216)

OCA 10 mg h{

Placebo OCA Titration
n | Mean(SE) | n | Mean(SE) | n ‘ Mean (SE) N
Conjugated Bilirubin (nmol/L)
Baseline 73 5.5(0.7) 70 4.5(0.5) 73 &
Month 6 71 6.2(08) 69 | 40004 |64 &.3}
LS Mean Absolute Change 71 1.0(04) 69 -04(0.4) 64 'b.() (0.4)
OCA — Placebo Difference NA -1.4(0.3) ( -1.9(0.3)
p-value NA <0.0001 '\ <0.0001
LS Mean Percent Change 71 23.0(6.0) 69 ‘ -1.0 (6, 4 ‘ -6.0 (7.0)
OCA — Placebo Difference NA -24.0( p -28.0 (6.0)
p-value NA ONQV =0.0001
\JJ
Month 12 70 6.9 (0.9) 54\\_2 (04 |62 38(0.3)
LS Mean Absolute Change 70 1.9 (0.5) 64) 02005 |62 0.5 (0.5)
OCA — Placebo Difference NA C\' -2.1(0.5) -2.4(0.5)
p-value NA “ <0.0001 <0.0001
LS Mean Percent Change 70 ‘ 3%( A 64 ‘ 12.0(7.0) 62 5.0(7.0)
OCA - Placebo Difference @J -27.0(7.0) -34 (7.0)
p-value X L <0.0001 <0.0001
Conjugated Bilirubin ULN: 342 umolE@le and Male)

%

h 6 and

Baseline is defined as the me@l available evaluations prior to treatment.p-values for comparing OCA
ned using an ANCOVA model with Baseline value as a covariate and fixed

treatments to placebo wer
effects for treatment and r omization strata factor.

Figure 18: Conj

ilirubin Values and Change from Baseline over Time: ITT (N = 216)

ITT Population
g o 257 :
2o § £ L0 : O Placebo
2 g } H - OCA Titration
'g"’ 1.5 : B OCA10mg
N 3 E 10 /,:%;_____ /
g £ £ o5 ]
ad 7 : e
gg oo e o
O TR S
= — -
8 £3 19 !
T @ £ 15 - x
@ 34 Conjugated Bilirubin ULN: ] 20 :
g L . . "0 6 12
o ] 12 Time (months)
Time (months)
Placebo n=7372 68 71 69 70 n= T2 68 71 69 70
OCA Titration n="7068 68 69 66 64 n= 68 68 69 66 64
OCA 10 mg n=7371 66 64 64 62 n=71 66 64 64 62
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*p <0.05, **p <0.01, ***p <0.0001; p-values for comparing OCA treatments to placebo were obtained
using an ANCOVA model with Baseline value as a covariate and fixed effects for treatment and
randomization strata factor. Conjugated Bilirubin ULN = 3.42 pmol/L for both females and males.

Similar trends were observed for both total bilirubin and conjugated bilirubin for the EE and the Gompleter
populations (not shown).

GGT, ALT, and AST @

Values over time are summarized in Figure 19 and individually in Table 18, Table 19, ﬁ@yle 20,

respectively.
ng ULN to 12x

séline, albeit to a
cted given that PBC is
are typically more

Baseline GGT was substantially elevated across all 3 treatment groups (approxi
ULN). Mean hepatocellular transaminases (ALT and AST) were also elevated a;
smaller magnitude (approximately 2x ULN) compared with GGT. This is not

often associated with mild and less consistent elevations of ALT and AST,
indicative of liver damage rather than intrahepatic cholestasis.

Table 17: GGT Absolute and Percent Change From Baseline atMonth 6 and Month 12: ITT
Population (n = 216)

Placebo OCA Tiration (f ) OCAlomg
n Mean (SE) n | Mem( N 2 | Mem(sE)
GGT (UL) N,
Baseline 73| 3006326 | 70 R&} 73 261.1(243)
Q\V
Month 6 71 2707(410) | 60 | M64(123) | 64 952(114)
LS Mean (SE) Absolute Change 71 3240103 |60y 1321088 | 64 11815 (19.6)
OCA — Placebo Difference NA {\ 998 (17.5) -1492 (178)
p-value NA b <0.0001 <0.0001
LS Mean (SE) Percent Change 7 | -Q_N o0 | 4003 |& 641(5.1)
OCA - Placebo Difference Iii\_u -350(4.5) -5514.6)
p-value N =0.0001 =0.0001
Month 12 018(511) | 64 | 1142125 | 62 919(102)
LS Mean (SE) Absolute Change Yl 67059 64 | 1408247 | 62 176.7 (25.6)
OCA — Placebo Difference NA -1475(23.1) -183.4(233)
p-value NA <0.0001 <0.0001
LS Mean (SE) Percent C N 0| 0367 64 | 50355 | 62 6376.7)
OCA - Placeho Dflffel NA 511(5.0) 645(52)
p-value NA <0.0001 <0.0001
GGT ULN: 23 6@&) and 35.2 U/L (Male)

v

.
Baseline Mned as the mean of all available evaluations prior to treatment. p-values for comparing

OCA tre ts to placebo were obtained using an ANCOVA model with Baseline value as a covariate and
fixed @ts for treatment and randomization strata factor.
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Table 18: ALT Absolute and Percent Change From Baseline at Month 6 and Month 12: ITT
Population (n = 216)

Placebo OCA Titration OCA 10 mg
n | Men(SE) n | MemSE) | n| Mea(E) b
ALT (UL)
Baseline ‘ 73 ‘ 56.0(3.3) ‘ 70 | 61.6(4.7) ‘ 73 ‘ 56.3(4.7) @
%)
Month 6 71 497 (3.0) 6 | 420708 |6 327022 ( N
LS Mean (SE) Absolute Change 71 -68(3.0) 69 | -188(3.0) 64 234 G107\ v
OCA - Placebo Difference NA -120(2.8) -16.5 (2. N
p-value NA =0.0001 =
LS Mean (SE) Percent Change 71 23(3.8) 69 -31.1(3.8) 64 ‘ D&Q)
OCA - Placebo Difference NA -219(3.3) - 5)
p-value NA =0.0001 ’b.l)l}l]l

Month 12 70 528 (34) 64 30.0 (4.2) rsg 32.1(26)

LS Mean (SE) Absolute Change 70 50033) 64 | 2130 253(34)
OCA — Placebo Difference NA -163 (3.0 -204(3.1)
p-value NA ‘:0.0é <0.0001
LS Mean (SE) Percent Change 70 47(50) s4] GNE9 || 4760
OCA — Placebo Difference NA %5) -37.0(4.6)
p-value NA £\ =0.0001 <0.0001
ALT ULN: 229 UL (Female) and 33 4 U/L (Male) AV

\‘
Baseline is defined as the mean of all available Klu:tions prior to treatment. p-values for comparing OCA treatments
to placebo were obtained using an ANCOVA n@

and randomization strata factor. 0

ith Baseline value as a covariate and fixed effects for treatment

(\\
0\
.\Q

<
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Table 19: AST Absolute and Percent Change From Baseline at Month 6 and Month 12: ITT

Population (n = 216)

Placebo OCA Titration OCA 10 mg
n | MensE) [n | MemsH || MemsE
AST (UL)
Baseline 73 ‘ 43.8 (2.6) ‘ 70 ‘ 523 (3.0) ‘ 73 ‘ 50.5 (3.6) b
Month 6 71 46.7 (2.5) 60 | 406027 64 36.8 (2.1) %6
LS Mean (SE) Absolute Change 71 0.1(22) 69 8221 64 102 (2.2) ,\
OCA - Placebo Difference NA -83(2.0) -103(2.0) 4\
p-value NA <0.0001 <0.0001 ‘&
LS Mean (SE) Percent Change 71 21035 60 | 15435 | 64 ‘ 1 s_ﬁﬁ}\
OCA — Placebo Difference NA -17.5(3.2) —1?.5‘ N
p-value NA <0.0001 00
Month 12 70 51.6 (4.7) 64 | 395331 6 ,\7}36.4 24
LS Mean (SE) Absolute Change 70 10(32) 64 | -130(42) -15.0 (4.3)
OCA - Placebo Difference NA -14.1(3.8) R % -16.0(3.9)
p-value NA 0.0003 q =0.0001
LS Mean (SE) Percent Change 70 7.7(8.8) 64 ‘ 221, 4 62 -23.7(8.9)
OCA - Placebo Difference NA —2“@ -314(8.1)
p-value NA N Dage? 0.0001
AST ULN: 25.7 U/L (Female) and 33.0 U/L (Male) - ~

to placebo were obtained using an ANCOVA model witly Baseline value as a covariate and fixed effects for treatment

Xy

As shown in Figure 19, subjects treate QLWOCA (10 mg or titration) had statistically significant
boratory parameters (GGT, ALT, and AST). Improvements were

Baseline is defined as the mean of all available evaluﬁ@ior to treatment. p-values for comparing OCA treatments

and randomization strata factor.

improvements from Baseline in al
observed as early as 2 weeks, wit
Following Month 3, the magnitu
response was more variable K‘Q
group approached within
treatment period. For both
mean (SE) reductlons
(p-value < 0.0001 fdr,
of the OCA tltrat

largest magnitude of response generally observed by Month 3.
esponse was sustained through Month 12 for GGT values, while the
and AST values. Notably, the mean ALT values for the OCA 10 mg
limits by Month 3, which was sustained for the remainder of the
A treatment groups and across all 3 liver parameters, the differences in LS
m Baseline were statistically significant at all timepoints relative to placebo
cebo versus each OCA treatment group for all 3 parameters with the exception
up for AST at Week 2 [p = 0.0004] and Month 12 [p = 0.0003]).

At Month 12
respecti \d -50.3% and -63.7%, ALT: -35.5% and -41.7%, and AST -21.9% and -23.7% (Table
18, Tabk% nd Table 20).

an percent changes from Baseline in the OCA titration and 10 mg groups were
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Figure 19: GGT, ALT, and AST Values and Change from Baseline Over Time: ITT Population (n
= 216)
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Placebo n=7372 68 7 [ 7 n= 72 68 71 69 0
OCA Titration =7068 68 66 64 n= 68 68 69 69 64
OCA 10 mg n=7371 66 Q 64 62 n="71 66 64 64 62
**p <0.01; ***p < 0.00 values for comparing OCA treatments to placebo were obtained using an
ANCOVA model with BaselineWwalue as a covariate and fixed effects for treatment and randomization
strata factor. Given jority of the population was female, ULN values are based on criteria for

females (i.e., GG /L, ALT 22.9 U/L, and AST 25.7 U/L). In contrast, for placebo-treated subjects,
GGT, ALT, and &Iues remained similar to Baseline values throughout the 12-month treatment
period. The dq%ﬁnce from placebo was statistically significant for all 3 parameters at Month

12(p-val é& 01 for placebo versus each treatment group for all 3 parameters with the exception of
the OCA ion group for AST p = 0.0003).

Prothrombin Time, and INR

ine albumin, prothrombin time, and INR values were within normal ranges across all 3 treatment
groups. No clinically meaningful changes were observed in albumin and INR in OCA-treated or
placebo-treated subjects. No statistical differences between placebo and OCA treatment groups were
observed; however, there was no worsening of these parameters over the 12-month period.
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No clinically meaningful or statistically significant differences from Baseline were observed for this
parameter (p-value of OCA versus placebo not significant for either OCA treatment group).

Indirect Inflammatory markers

CRP: In Study 747-301, statistically significant decreases in CRP values were observed at Mo 6 and
Month 12 for both OCA treatment groups. The median (IQR) change at Month 12 was statisticall erior
to placebo (p = 0.0022).

Decreases from baseline in the median (IQR) plasma CK-18 levels values were obser\fed@both OCA
treatment groups at Month 6 and Month 12, while increases from baseline were obse¥yed Tor

placebo-treated subjects. The median median (IQR) changes between placebo and titration and OCA
10 mg were statistically significant. Q
TNF-a: &

Baseline median (IQR) levels were above the ULN (8.1 pg/mL) for TNF- Qs all 3 treatment groups
and slightly higher in placebo (11.8 [10.1, 15.2]) compared to the OCA@tion (10.1 [8.2, 12.5]) and
OCA 10 mg (10.8 [8.9, 13.8]) groups. Despite having a lower Baseline, the OCA titration group had
smaller increases in TNF-a at Month 6 and Month 12, compared %acebo, while decreases from
Baseline were observed for the OCA 10 mg group. The differen Q) e change from Baseline compared

to placebo was significant for the OCA 10 mg treatment grg nth 6 (p = 0.0002) and Month 12 (p

= 0.0077).

IgM: Median (IQR) Baseline IgM levels were 4.44 (3. ) g/L,3.73 (2.33,5.77) g/L, and 3.51 (2.49,
5.56) g/L for the placebo, OCA titration, and OCA 10 mg ups, respectively (IgM ULN = 2.3 g/L). Median
(IQR) values were markedly reduced at both Mon nd Month 12 for the OCA titration and OCA 10 mg
groups, compared with minimal decrease in th bo group. At Month 12, median IgM values

approached the ULN for both the OCA titration ahgd OCA 10 mg groups, with the 25th percentile within the
normal range. A statistically significant dlwce was observed at both Month 6 (p = 0.0039 for OCA
titration, p <0.0001 for OCA 10 mg) an(/mj\ th 12 (p = 0.0004 for OCA titration, p <0.0001 for OCA 10

mg) for both OCA treatment groups ¢ are with placebo.
CRP {mg/dL) QQIL) TNF-a {pg/mL}
24 X 4-
1_ ............................
-— 2,
g
N
g o4l A b
T
5
2
*k -2+
-2 Py *k o
-3 AR

Month 6 Month 12 Month 6 Month 12

6acebo (n=73) A Titration OCA (n=70) M 10mg OCA (n=73)
"p<0.05, *p=<0.01, **p=«0.0001 vs placebo
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Responder Analyses

ALP

At Month 6 and Month 12 and for each ALP category, a statistically significantly higher percentage of
OCA-treated subjects achieved the reduction in ALP compared with placebo (p <0.0001 versus placebo)
(Figure 20). At Month 12, 21 (30%)and 25 (34%0) subjects from the OCA titration and OCA 10 ups,
respectively, achieved an ALP reduction from Baseline 240% compared with 1 (1%) place ject.

Notably a decrease of ALP of >40% in patients with PBC has been associated with suryi tes

Figure 20: Percentage of Subjects Achieving ALP Response Criteria: ITT P(@Sion (n=216)
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Missing values were considered a non-response, thus, n at each timepoint was 73 for placebo, 70 for OCA
titration, and 73 for OCA 10 mg. *p >0.0001; p—\@ obtained using the CMH test stratified by
randomization strata factor.

The odds ratios of achieving a reduction (%21) at Month 12 were 8.4 (215%), 7.8 (220%), and34.7
(=40%) for the OCA titration group and 822 &'15%), 8.8 (=220%), and 43.0 (=40%) for the OCA 10 mg
group. At Month 6, the odds ratios we@ er for the OCA 10 mg group compared to OCA titration group

(i.e., 5 mg) for reductions from Baseli >15% and =220%, indicative of a dose response; however, the
odd ratios were generally compart Month 12.

Table 20: Odds Ratio of Per’@age Reduction in ALP From Baseline: ITT Population (n= 216)

. =15% I.I(E.l =20% Reduction =40% Reduction
Vit OCA Titrati - OCA 10 mg OCA Titration OCA 10 mg OCA Titration OCA 10 mg
Month 6 7.8 (3,7.165) 12.1(5.5,26.5) 10.2(4.5,22.8) 16.1 (7.0, 36.8) NA NA
p-value =:0.m <0.0001 <0.0001 <0.0001 NA NA
Month 12 @9) 82(39.173) 7.8(3.7,16.4) 88(4.2 187) 34.7(44,2713) 43.0(5.5,3349)
p-value Qoool <0.0001 <0.0001 <0.0001 0.0007 0.0003
L 4
NA = not appli@iven zero subjects from the placebo group achieved a 240% reduction from Baseline at Month
6.p-value ‘0 paring treatments are obtained using a logistic regression model with terms for treatment and the

randomizs @ strata factor.

mg and placebo groups for achieving ALP <ULN was statistically significant (p = 0.0221).

One (%) 'subject from OCA titration group and 5 (7%) subjects from the OCA 10 mg group achieved ALP
%«/ithin normal limits (i.e., 118 U/L [females] and 124 U/L [males]) at Month 12, while no
plaegbo

-treated subjects had an ALP value within the normal limits. The difference between the OCA 10
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Responders Based on of Biochemical Treatment Response Criteria

Several studies have evaluated other biochemical endpoints based on various combinations of markers of
cholestasis, hepatocellular injury, and synthetic liver function (ALP, AST, total bilirubin, and albumin) in
terms of predicting clinical outcomes and long-term prognosis of subjects with PBC. These endpoints are

summarized in Table 22.

Table 21: Biochemical Treatment Response Criteria @
c]::: Eiﬂ Endpoint Reference :‘\%
ParisT ALP =3x ULN, and AST =2x ULN, and Total Bilirubin iUL_\'t> (Corpechot 2008) N
Paris II ALP =1.5x ULN, and AST =1.5x ULN and Total Bilirubin <ULN | {Corpechot 2011) AG
Mayo IT ALP =1.67x ULN and Total Bilirubin =ULN (Momah 2012) é :
Toronto IT ALP =1.76x ULN (Kumagi 2010
Rotterdam Normal: Nermal Bilirubin and Normal Albumin (Normal (Kutper 200

Albumin

Severe: Abnormal Bilirubin and Abnormal Albumin

bilirubin (values <ULN) and/or normal albumin (values =lower
limat of normal [LLN])

Moderately Advanced: Abnormal Bilirubin or Abnormal

T
NS

y

* This eriteria was a stratification factor for randomization mnto this study.

® Deviation from Paris I: incorperation of total bilirubin <ULN mnstead of <1 1

A higher percentage of OCA-treated subjects responde
Month 12, compared with placebo-treated subjects.
treatment group was statistically significant at both

Rotterdam criteria, wherein the number of subje

most subjects were responders at Baseline de
statistical differences were noted for this endp

numerically higher in the OCA-treated su

Table 22: Percentage of Responde

o
Q“

S

erence between placebo and each OCA

rmal total bilirubin levels.

h respective endpoint at Month 6 and

oints (Table 23). One exception was the

o0 were non-responders at Baseline was low (ie,

s total bilirubin <ULN and an albumin =LLN). No
although the percentage of responders was

Odds Ratios of Biochemical Treatment Response

Criteria in Subjects Who Were Nqon-Responders at Baseline:

ITT Population (n = 216)

Mge of Responders at Month 6 and Month 12 in Subjects Who Were Non-responders at Baseline
Placebo OCA Titration OCA 10 mg
ENDPOINT -
(N6 M12 M6 M12 Mé M12
N (%) 1 (%) n (%) (%) 1 (%) n (%)
ParisI: ALP <3x ULN and AST <2x UL &d Bilirubin Sl.'[.l\':l
Non-responders at Baseline, N 34 36 35
Responders, n (%) - 6(18) 6(18) 20 (56) 23 (64) 18 (51) 20(57)
p-value \ NA NA 0.0013 0.0002 0.0025 0.0007
0dds Ratio (CT) m' NA NA 6.0(1.9,186) 04(28.310) 5.2(1.7.16.0) 72(22.237)
p-value NA NA 0.0019 0.0002 0.0045 0.0011
Paris II: ALP<1.5x m@[ x ULN and Total Bilirubin <ULN
Non-responders 7 1r}1s e, 73 70 73
Responders, u (% Q i i 13(19) 19(27) 19 (26) 19 (26)
NA NA 0.0055 0.0001 0.0001 0.0002
Od(lsR:mb NA NA 58(15.21.9) 9.1(25,326) 9.4 (2.6.34.5) 8.5 (24. 30.6)
pali NA NA 0.0095 0.0007 0.0007 0.0010
X <1.67x ULN and Total Bilirubin <ULN
onders at Baseline, N 73 69 73
onders, n (%) 8(11) 11 (15) 23 (33) 32 (46) 38 (52) 36 (49)
p-value NA NA 0.0010 <0.0001 <0.0001 <0.0001
0dds Ratio (CT) NA NA 45(18.11.2) 57(25.130) 10.7 (43, 26.5) 6.4(28.147)
p-value NA NA 0.0013 <0.0001 =0.0001 <0.0001
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Toronto IT: ALP =1.76x ULN
Non-responders at Baseline, N 70 67 70
Responders, n (%) 10(14) 11(16) 31(46) 34 (51) 41 (59) 42 (60)
p-value NA NA =0.0001 =0.0001 <0.0001 <0.0001
0Odds Ratio (CT) NA NA 6.5(2.7,155) 72(3.0,172) 11.9 (4.9,20.0) 115(47.27.7)
p-value NA NA =0.0001 =0.0001 =0.0001 -0.0001
Rotterdam (Normal Range): Total Bilirubin <ULN and Albumin =LLN 6
Non-responders at Baseline, N 17 12 13
Responders, n (%) 2(12) 1(6) 3(25) 2(17) 3(23) P
p-value NA NA 0.4170 0.3537 0.3412 my  0.0002
0Odds Ratio (CT) NA NA 3.0(04,232) 43(03,588) 27 (0420 ’ 6.2 (0.5, 72.0)
p-value NA NA 0.2980 0.2704 03 & 0.1429

M6 = Month 6, and M12 = Month 12

a Deviation from Paris I: incorporation of total bilirubin <ULN instead of <1 mg/dL of n
I (Corpechot 2008), Paris Il (Corpechot 2011), Mayo Il (Momah 2012), Toronto 11

(Kuiper 2009); p-value for comparing treatments were obtained using CMH Gener

%

and Completer populations. As shown

randomization strata factor.

Ancillary analyses

The primary efficacy analysis was repeated using the EE popul
in Table 24, Month 12 results in both analysis populations
population and statistically significant compared with pl

Table 23: Primary Efficacy Composite Endpoint a

S

;&%«

O

aMotal bilirubin levels. Paris
2010b), and Rotterdam

iation test were stratified by

nUmerically comparable with the ITT
p <0.0001).

onth 12 Using Imputed Data: Completer

ALP <1.67x

nd Total Bilirubin =ULN and ALP

Month 12 ase =15% From Baseline
cebo | OCA 10 mg
Completer Population
S
n ) 70 64
Number of Responders, n (%) 7(10) 34 (53)
CMH p-value* NA <0.0001
EE Population P
n 67 62
Number of Responders, n (%) 7(10) 34(55)
CMH p-value? NA <0.0001

Missing values were cangdcrtw-reszuse

* p-values obtained using CMH

“

endpoint at ek 2,

tratified by randomization strata factor.

(Placebo and OCA 10 mg, N = 134) and EE (Picebo and OCA 10 mg, N = 129) Populations
¢

Month 3, Month 6, and Month 9. In addition, the 10 mg OCA group was compared to

3
Other secondt®ses of the primary endpoint included the percentage of subjects achieving the

OCA titr

<

roup at Month 6 (Figure 21).
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Figure 21: Percentage of Subjects Achieving Primary Composite Endpoint Over Time Using
Imputed Data: ITT Population (N = 216)

_ #p=0.0358
70 N ' 3 Placebo (N=73)
604 : : =1 OCA Titration (N = 70)
owd * BB OCA 10 mg (N = 73)
50+ *
Percentage of 407 * *p<0.0001 vs placebo @
Responders for both OCA treatment
301 N groups at all timepoints .
20{ =~ {\
i O
0
2w 3m 6m 9m 12m &
Missing values were considered a non-response. 0
*p-value for treatment group versus placebo; #P-value for the betwee tment group comparison at
Month 6 of OCA titration (5 mg) and OCA 10 mg. P-value obtained Qng CMH test stratified by
randomization strata factor. @
For the key secondary analysis, a total of 32 (46%) subjects i OCA titration group achieved the

composite endpoint at Month 12 compared with 7 (10%) SQQ n the placebo group. The difference

between placebo and the OCA titration group was statisti significant (p <0.0001).

Both OCA treatment groups were superior to placeb(\ ieving the composite endpoint at all
timepoints across the 12-month treatment period (p<0.0001 versus placebo). At Month 6, a higher
percentage of subjects in the OCA 10 mg group ( achieved the composite endpoint compared with
the OCA titration group (34%0), which was sta%lly significant (p-value = 0.0358; Month 6 was the
only visit statistical testing between the 2 tyeatment groups was performed).

Sensitivity Analyses of Primary Endpoi

Observer Data 0
Sensitivity analyses were performhl the primary efficacy endpoint for the ITT population using
observed data only (Figure 2 @ably, both OCA treatment groups were superior to placebo at all
timepoints, with the differen etween placebo and each OCA treatment group statistically significant (p
<0.0001) as early as We the first measured timepoint) and then at all subsequent timepoints

&L
O
S
o
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Figure 22: Percentage of Subjects Achieving Primary Composite Endpoint Over Time Using
Observed Data: ITT Population (N = 216)

70 #p = 0.0051
] U : . 3 Placebo (N = 73)
60 Pomd . 3 Titration OCA (N = 70)
: . Il 10mg OCA (N =T73)
50

Percentage of 401
Responders 304

groups at all timepoints

*p<0.0001 vs placebo :
for both OCA treatment

L 4
201 = \
101 |— {
: O
2w 3m 12m Q
Placebo n= 72 68 71 69 70 &
OCA Titration n= 68 68 69 66 64
OCA 10 mg n= 71 66 64 64 62

*p<0.0001; #p = 0.0051 for the between treatment group comparisgn at ;onth 6 of OCA titration (5 mg)
and OCA 10 mg. p-value obtained using CMH test stratified by ra ization strata factor.

ORR c(

Sensitivity analyses were also performed using a logistic re¢| model with response as the endpoint
and treatment group and randomization strata as factor: timate the odds of being a responder with
each OCA treatment group relative to placebo (an o(ﬁ& greater than 1 favored the OCA treatment
group).

Figure 23: Odds Ratio of Achieving Primary (@posite Endpoint: ITT Population (N = 216)

Odds Ratio (Imputed Data) Qdds Ratio (Observed Data)

HE— * W OCA Titration (N=F0)jonth 12 |F==—d% n=84
Month 12 Hl—{ 0 ocAatomg(N3 —i * n=g2
||a= Monthg [Im1* n=86
Wonth 9 HE— * 0 HE— ** Lz-g4
- * =69
Month 6 |TB—1* . b Monthe [~—1* " N
—— ——* o
—8 I g% n=68
Month 3 O Month 3 '. b ' x
I i I i 1* n-¢s
0 10 50 0 10 50 100 150

Odds Ratio (95% CI)

Odds Rati%(:l)

For imputed data, r@g values were considered a non-response. Per X axis, a <1 represents no
difference in assg€iation between OCA and placebo. *p<0.0001, **p = 0.0002; P-values for comparing
treatments are&& ned using a logistic regression model with terms for treatment and the randomization

strata factor.

N

OCA titr

Q
=
o]
c

©

al of 69 subjects from the OCA titration group completed Month 6. Of these, 36 (52%) remained at
5 mg for the duration of the 12-month treatment period and 33 (48%) who did not meet the primary
composite endpoint but tolerated investigational product titrated to 10 mg for the last 6 months of the
12-month period. Of the 36 subjects who did not titrate, 21 (58%) of subjects achieved the primary

Assessment report
EMA/725757/2016 Page 80/129



endpoint at Month 6 and 8 (22%) subjects had pruritus during the initial 6-month treatment period (1
event was mild, 5 events were moderate, and 2 events were severe).

Figure 24: Subject Disposition for OCA Titration Subgroups: Subset of ITT Population (N = 70)
70 Subjects Randomized
to Titration b
¥
69 Completed
Month 6 Visit

{ 32 Ineligible for Titration ] 37 Eligible for Titration

Remained at 5§ mg OCA to 10 mg OCA

33 Titrated from 4 Remained at
5 mg to 10 mg 5 mg OCA
OCA

A total of 36 subjects remained at OCA 5 mg for the Iatter@period. Of these, 24 (67%) achieved

the composite endpoint at Month 6 and thus had a clini eaningful response to OCA. The other 11

had tolerability issues, other AEs, or other reasons. ﬁ?responses were observed at Month 9 (50%b)

and Month 12 (53%) for this subgroup. The 33 su%ts ho uptitrated to OCA 10 mg following Month 6
dic

|
! |

Primary Tolerability
Endpoint

3 Other/Other

il

were by definition non-responders at Month 6 (ie {did) not achieve the composite endpoint). These
subjects, who by protocol definition showed n@leVigence of tolerability issues at Month 6, received
incremental benefit by uptitrating to OCA 10 mg¥(Figure 25).

@)

Figure 25: (modified): Composite E oint by OCA Titration Subgroup Imputed Data: ITT
Population (OCA Titration Subﬁ , N =70)

A
Remained at 5 mg (n= Uptitrated from 5 mg to 10 mg
at Month 6 (n = 33)
704 87T% 704
G0+ 60
- E 50+ 504
% _“E*. 40+ 40
[=1] i u
a g 3[!‘ 30
20
&
0%

am 9m 12m 6m Im 12m
{pre-titration)
n= 36 33 k1| 33 33 33

m = month; w = week Missing data were considered non-responders (ie, imputed data).

Assessment report
EMA/725757/2016 Page 81/129



ALP, total bilirubin, conjugated bilirubin

ALP, total bilirubin, and conjugated bilirubin values over the 12-month treatment period by OCA titration
subgroup and placebo are shown in Fig 44. Both Baseline ALP and total bilirubin values were higher in the
subgroup that titrated OCA from 5 mg to 10 mg, compared with the subgroup that remained at QCA 5 mg,
while Baseline conjugated bilirubin was generally comparable. 6

Figure 26: ALP, Total Bilirubin, and Conjugated Bilirubin Values and Change from @Iine
Over Time: Subset of ITT Population (OCA Titration Subgroups, N = 69)

S P ot ju=
M o Theabed be DER
T
g 2
2 58w .O
ol | -
o E§ —
ALP(UL) g 2= o]
e 55
§ # '
= 1 I Bl
ey | AL ULH 1 o] i
a -] 1z 3 ]
Tirmsy ferecenbie) Time |
Remaincd & 5 mg o= 36 35 36 38 33 i n= 35 36 3E Kk} 3l
Titratad i 10 my n=3333 kkd 33 3 kk} m= 33 kk} 3 kk} k]
- il = i Farmaised ot 8 =g (0= 28]
H 2 Thrsed 1o W mg OCA (n= 33
E ™ Tomal Bl rebis LN i i
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14 g -
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{nmolL) 2 H T —
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o ;
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v

# RemainedatSmg (n=28
& Thrated 5 10mg OCA In = 33)

3

.
-
T

P

[ d

(umol L)

g

[
:
g
H

o

Mean (SD) Ain Conjugated Biliruds n (wmoil)
from Baselne
™
r
4 -.—IQ-—'P-—
\ .'\‘
] /
i/
|/
f
J

Romaiscd s * mg n-iﬁ]@ 35 36 n 3l a=35 a5 36 3 3
Titratad 40 10 myg - 13 n n 3 3 3

a=l n 3 3

*p <0.05:**p<001.* 1. pvalues for within rearment group compansons were basad on a paired t-test.
Given the majonity of, ton was female ULN vakues are based on critena for females: ALPULN = 1183 UL: Total Bilirubin ULN: 19.32 pmolL
Conjugated Bm;abm@ 342 umol'L for both famales and males.
Statistic ignificant absolute and percent reductions from Baseline in ALP were observed for both OCA
titrati roups (within treatment group comparisons based on a paired t-test.). For subjects who
upti to 10 mg, mean percent change from Baseline in ALP was -22.2% at Month 6 prior to

ion, and -32.5% at Month 12, 6 months after uptitrating to 10 mg. Month 12 mean absolute values
(216.5 U/L for those who remained at 5 mg versus 222.4 for those who titrated) were comparable
between the 2 subgroups.

The mean change from Baseline in total bilirubin was statistically significant at both Month 6 and Month 12
for subjects who uptitrated to 10 mg; however, the absolute value was similar for Month 6 (9.6 pmol/L)
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and Month 12 (9.9 ymol/L). This was not unexpected given Baseline total bilirubin was within normal

ranges. Baseline conjugated bilirubin was higher in subjects who remained at OCA 5 mg (4.9 pmol/L)
compared with subjects who uptitrated to OCA 10 mg (4.2 umol/L). The within group change from
Baseline in conjugated bilirubin was statistically significant at Month 6 (p = 0.0378) for the subgroup who

uptitrated to OCA 10 mg. No other notable changes were observed for either subgroup in term$of

conjugated bilirubin.

Summary of main study

The following tables summarise the efficacy results from the main studies supportk@&
application. These summaries should be read in conjunction with the discussion o
as the benefit risk assessment (see later sections).

Table 24: Summary of efficacy for trial 747-301

o

present
al efficacy as well

X

Acid in Patients with Primary Biliary Cirrhosis Acronym:

PBC OCA rnational Study of Efficacy

Title: A Phase 3, Double Blind, Placebo Controlled Trial and Long Terr@@ Extension of Obeticholic

(POISE).
Study 747-301 ’k
identifier R
Design A randomized, double-blind, placebo—controll%ralIel—group, 12-month study
evaluating OCA in subjects with PBC who er taking: 1) ursodeoxycholic acid
(UDCA), the current standard of care for %or at least 12 months (stable dose for
=3 months) or 2) subjects who were u o tolerate UDCA and did not receive UDCA
for 23 months prior to Day O. \
Duration of main 12 mon Double-Blind)
phase:
Duration of Run-in <8 \@ (Screening Period)
phase:
Duration of Extension ars, Ongoing up to 5 years (optional LTSE; not
phase: ( summarized here)
Hypothesis Superiority of OCA + Sw ard of Care therapy for PBC (UDCA, where tolerated) vs
Standard of Care
Treatments | Placebo Placebo + UDCA. 12 months, 73 randomized
groups OCA Titration o OCA 5 mg for 6 months, titrated to OCA 10 mg based on
tolerability = UDCA. 12 months total exposure to OCA, 71
randomized
OCA 10 mQ OCA 10 mg = UDCA. 12 months, 73 randomized
Endpoints Primax omposite | Percentage of subjects (OCA 10 mg vs. placebo) achieving
and endpoi Endpoint composite endpoint at Month 12. (Defined as the percentage
definitions % of subjects reaching an ALP <1.67x ULN and a =15% reduction
’A‘Q in ALP and a total bilirubin <ULN)
SC Composite | Percentage of subjects (OCA titration vs placebo) achieving
N (i ondary | Endpoint composite endpoint at Month 12
\ ndpoint
Other Absolute ALP, GGT, ALT, AST, Total Bilirubin, Conjugated Bilirubin
b Secondary | & percent
@ Endpoints | change
from
Baseline
at all
timepoints
Database 10 March 2014
lock
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Results and Analysis

Analysis Primary Analysis
description
Analysis Intent to Treat. Double Blind: Month 12
population
and time
point
description
Descriptive Treatment N
Placebo Titration OCA 10 mg OC
statistics group 9 (\
and Number of 73 70 730
estimate ;ZZJ;)C; Tors st
variability Composite Q
Primary &
Efficacy 7 (10) 32 (46) 47)
Criteria,
n(%) fb
CMH NA <0.0001 <0.0001
p-value
ALP (U/L) Mean (SE) Absolute ﬁe from Baseline
6 months -18.45
(8.156) -87.14 (9.860) -111.42 (10.097)
12 months n— 103.53
(10.513) (10.879) 0 -117.67 (9.306)
ALP (U/L) Mean (SE{p rc fage change from Baseline
6 months -5.21 -25.87 (2.39)\ -34.36 (2.22)
(2.13) oy
12 months 2.49
(2.85) -30. *37) -36.35 (1.91)
Total Bilirubin n (SE) Absolute change from Baseline
6 months &
0.517
(0.399) ‘@ 10 (0.382) -1.122 (0.532)
«
12 months
(3'% -0.621 (0.417) -1.231 (0.559)
T lirubin Mean (SE) percentage change from Baseline
6 months M
4 -1.64 (4.59) 7.39 (8.33)
.88)
12 months({ 17.02
\ (4.96) 1.31 (4.34) -0.90 (4.63)
7 Conjugated Bilirubin Mean (SE) Absolute change from Baseline
S 0.706
o (0.248) -0.520 (0.205) -1.014 (0.340)
" }months 1.421
(0.400) -0.449 (0.315) -0.764 (0.383)
Conjugated Bilirubin Mean (SE) percentage change from Baseline
@ 6 months 19 (5) -3 (4) -7 (4)
12 months
28 (5) 3 (6) -4 (4)
es Composite Efficacy Endpoint: ALP <1.67x ULN and a =215% reduction in ALP and a total
bilirubin <ULN
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Analysis performed across trials (pooled analyses and meta-analysis)

Due to different study durations and some differences in study design, side-by-side and pooled analyses
provided limited additional evidence.

OCA Monotherapy %6
&

The Applicant claims OCA therapeutic indication as monotherapy in adults unable to ﬁr e UCDA. The
proposed dose is the same as for the add-on indication (OCA 5 mg which could be@
after 3 months).

itrated to 10 mg

Data in support of the monotherapy use are those coming from 61 subjects% whom were the ITT

population: Q

-the phase Il 747-201 study (43 subjects, 20 OCA 10mg and 23 PLB);

-the subset of 18 (8%) subjects from the 747-301 study who were n&jomized to receive investigational
product monotherapy as they were unable to tolerate UDCA ther or at least 3 months prior to study
entry.

Double-Blind Percentage of Subjects Achieving Prim@’éonosite Endpoint: ITT Population

(N=54), Monotherapy O

Endpoint: ALP <1.67x ULN and Total Bilirubin 5@ and ALP Reduction 215%

747-301 Q Pooled

747-201 : .
(Monotherapy) (Monotherapy) : {(Monotherapy)
£ 6o : b : O Placebo
Q . .
b . . I OCA10mg
S 50 : O .
w - -
- ke ok . .
S 40 . { - -
) .
©® 307 :
B’ .
2 2 .
0 -
2 >
a ' I :
0 -
° 12m EOT . EOT
6 7 6 7 29 27 29 27
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Double-Blind Phase LS Mean (SE) ALP Values at Baseline, Month 3, and EOT: ITT Population
(N = 54), Monotherapy

ALP (U/L)
LS Mean (SE)
6007 =3 Placebo b
@R OCA10mg @
4001
*

200+4-f-- I ---| - - N - - | - -+ 1.67x ULN {
0
Baseline Month 3 EOT Q
n= 2927 272 28 26 &

Monotherapy versus combination therapy with UCDA ®0

A summary of results is reported below:

-Baseline ALP was higher in those subjects receiving OCA as mm@gapy compared with those who

added OCA to UDCA (approximately 400 U/L versus 300 U/L; below);
-the LS mean change from Baseline in ALP was larger for t 0 mg monotherapy group compared
to the OCA+UDCA group (Figure below), however the M values were comparable (Figure below).

For both regimens, the difference from placebo was & ally significant (p <0.0001).

- the percentage of subjects achieving the primary.,composite endpoint at Month 3 is similar
(approximately 40%) irrespective if OCA 10 mg ed as monotherapy or in combination with UDCA.
For both regimens, the difference from pIaceb@ statistically significant (p <0.0001; Table below);

-the ALP levels for OCA 10 mg monothera%d OCA 10 mg + UDCA approached 1.67x ULN by Month 3.

Double-Blind Phase LS Mean (SE) Qde in ALP From Baseline to Month 3: ITT Population (N

= 440), Monotherapy versus C ination with UDCA
LS Mean (SE) Change From to Month 3 in ALP (U/L)
Mono . +UDCA
n=26 n=21 n=102 n=93
MeanBLAIP 401(ULL) 445 (UIL) 307 (UL) 304 (UIL)
0.
50 3 Placebo
= OCA10mg

LS Mean (SE) Change From Baseline
&
hd

45@ p<0.0001  *
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Double-Blind Phase LS Mean (SE) ALP Values at Baseline and Month 3: ITT Population (N =

440), Monotherapy Versus Combination with UDCA
ALP (U/L)

LS Mean (SE)

6001 &= OCA 10 mg Monotherapy
Ml OCA 10 mg + UDCA
4004
200¢-~f--~ * 1.67x ULN
0

Baseline Month 3

Comparison of Percentage of Subjects Achieving Primary En

ol

Combination with UDCA: Pooled Doses at Month 3,

dpoi

ITT Popufati

on

O

— Monotherapy Versus in

Composite Endpoint: ALP <1.67x ULN and T I'ubin
Month 3 <ULN, and ALP Decrease of >15% frou'Me
Responder = .}'
Monotherapy
Placebo (N = 28) 1(4) -~ 6 NA
OCA 10 mg (N = 26) 10 38) N, 00010
Combination ( + UDCA) P
Placebo (N = 106) 5(5) NA
OCA 10 mg (N = 105) 43 (41) <0.0001

values are considered non-responders.

(ves/no) and total bilirubin >ULN at Baseline (ves/no).

Baseline is defined as the mean of all available evaluations prior to double-Dhind treatment. Subjects with missing

* p-values for comparing treatments are obtained using CMH C&smciation test stratified by UDCA usage

)

Clinical studies in special popu ns

Elderly patients glo

ients has been conducted.

No dedicated study in eldq
The number of patierﬁis ars of age included in the phase Il and pivotal studies is limited,

particularly very eld
studies (see figur ), by also pooling both doses.
S| ders in

Primary Efficacy Composite Variabl
A

Perceﬁt
by Age
r'S 65 years =65 years

LS Mean (SE) A from Baseline in ALP (U/L)

<65 years

Age

=65 years

=1
i
=
. -
- a -
35 5 2
25
w
-
o '] o [
3m Gm 9m 12m Im &m 9m 12m
1 Placebo, n 112 &0 60 60 2 13 13 13 = Placebo, n
== OCA10mg.n 100 36 56 36 n 17 17 17 = OCA 10mg,n

&m
Fi
51

gm

5T
51

12m

£
50

3m

P
EZE

tients (= 75). The Applicant initially provided pooled data from the main
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LS Mean (SE) A from Baselinein
Total Bilirubin {pmol/L) by Age

<65 years 265 years

Q
&

LS Mean (SE) A
1
]
,

3m 6m 9m 12m 3m Gm 9m 12m r'S

1 Placebo, n 106 38 37 =] 21 12 1z 12
= OCA10mg.n 88 51 51 50 26 13 12 12 {

Separate efficacy results were provided as a response to the CHMP D120 Lo%?

Table 25: Double-Blind Phase Percentage of Patients Achieving the Pgimiary Composite
Endpoint at Baseline and Month 12 by Age Subgroup: Study 747-
ITT Population (n = 143)

Achieved an ALP <1.67x OCA Titration (N=70) (OCA 10 mg (N=73)
ULN and Total Bilirubin v
<ULN and an ALP N Month 12 p-value N J Month 12 p-value
Decrease >15% from n (%) ‘19"5%5 Q) n (%) %ers%s
: placebo placebo
Baseline 2N
Age at Baseline (years)
<65 years 60 28 (47) <N 56 29 (52) <0.0001
hd
>65 years 10 4 (40) ,@377 17 5 (29) 0.0417

\J

p-values based on difference between OCA treﬁnt and placebo and were obtained using CMH General
Association test stratified by randomizati(&tﬁata factor. Missing data considered non-responders.

Table 26: Double-Blind Phase ALP otal Bilirubin Baseline and Change from Baseline to
Month 12 by Age Subgroup: Study 7-301, ITT Population (N = 216)

C. ration (N=70) OCA 10 mg (N=73)
n Mean n [ LSMean (SE)A | p-value [ n Mean (SE) n LS Mean (SE) A p-value
i From Baseline at Baseline From Baseline at
» Month 12 Month 12
-

ALP (U/L)
<65 years 6! 200 (13.2) | 56 -109.3 (23.0) <0.0001 | 56 | 322.5(14.7) 50 -131.8 (23.9) <0.0001
>65 years - 10 61.0 (58.2) 8 -124.3 (21.0) 0.0405 17 | 296.1(19.3) 12 -133.8 (25.0) 0.0053
Total Bilirubin (umol/L) N
<65 years 60 104 (0.7) 56 1.2 (1.0) 0.0015 | 56 10.8 (0.8) 50 -1.6 (1.1) 0.0003

>65 years Q\' | 10 9.4(1.2) 8 -1.6 (15) 00459 | 17 | 131(2.1) 12 -0.3 (1.6) 0.0653
3 \ -

P-value fos c@ring active treatments to placebo is obtained using an ANCOVA model with baseline
value as ovariate and fixed effects for treatment and randomization strata factor.

Paedi@ opulation

IVer was granted for all subsets of the paediatric PBC population from birth to less thanl8 years of
a since PBC does not occur in the specified paediatric subsets.
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Patients with renal impairment

Patients with renal (mild-moderate) or hepatic impairment were not explicitly excluded from OCA phase
Il and 11l studies. Separate efficacy (and safety data) for these patients was provided as response to the
D120.

Due to the small number with patients with moderate renal impairment, only results for patien s@ mild
impairment have been presented.

Figure 27: Proportion of Patients Achieving Primary Composite Endpoint by Rﬂ'\@tatus at
Month 12: Study 747-301 (ITT Population) {
Mild Renal Impairment (N =

Normal Renal Function (N = 157)
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Placebo Titration 10 mg Titration 10 mg
(n=54) (n=49) (n=54) 6) (n=18) (n=17)

Primary End N
Subjects achieving ALP <1.67x ULN with w LN and 215% reduction in ALP

Percentage Achieving Endpoint (%)
Percentage Achieving Endpoint (%)

Observed data. p-values for comparing treatmenQe obtained using the Cochran-Mantel-Haenszel

(CMH) General Association test stratified by ra@ ation stratification factor.

Renal Function Status Based on CreatininileJa nce Values: Normal: >80 mL/min; Mild: =50 to 80
mL/min.

Patients with a more advanced diseas e

In addition, the Applicant tried to cterise the efficacy (and safety) of OCA in a more advanced PBC
population by developing a cIinQ orithm that would identify these patients.
(o)

Table 27: Definitions Use

R

“
-
N
&

<

aluate Patients With Advanced Disease in Study 747-301

Assessment report
EMA/725757/2016 Page 89/129



Advanced Disease Stage Definition Based on Clinical Criteria (Biochemical Criteria,
Non-Invasive Measures, Biopsies, and/or Medical History of Decompensation)

Clinical Composite | Meets at least 1 of the following criteria:
Baseline total bilirubin =ULN

Baseline ALP >5 x ULN

Baseline transient elastography =10.7 kPa (advanced fibrosis or b
cirrhosis) @
Cirrhosis based on initial or “in study” biopsy

Medical history of hepatic decompensation :\

) J
Advanced Disease Stage Definition Based on Biochemical Criteria Only \
Rotterdam Moderately Advanced: Baseline total bilirubin =ULN or al ip’<LLN
(Kuiper 2009) Severe: Baseline total bilirubin =ULN and albumin <LL

Advanced Disease Stage Definition Based on Biopsy Staging Only

4.

(The most recent biopsy report based on either an “in study” or
“historical” biopsy were used for this asses’s&t.)

]

Figure 28: Key Efficacy in Patients With Advanced Dise Based on Clinical Composite

Criteria: Study 747-301 (N =72)
[] Placebo (n=30) [ Titration (n=22 10 mg (n=20)
L< )

Cirrhosis Cirrhosis was defined as an Ishak score 6 or Lud% euer PBC Stage

Primary Endpoint ALPW/ Total Bilirubin (umol/L)
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- -
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The primary endpoint was ifed as the percentage of patients achieving ALP <1.67x ULN with bilirubin
<ULN and 215% reductio ALP based on observed data. p-values for comparing treatments are

obtained using the Cochran-Mantel-Haenszel (CMH) General Association test stratified by randomization
stratification factor.@ents with missing values were considered non-responders.

For ALP and tqt i bin, N at Month 12 was 28, 19, and 15, for placebo, titration, and 10 mg,
respectively. N—value for comparing active treatments to placebo is obtained using an ANCOVA model
with bas @Ie as covariate and fixed effects of treatment, double-blind baseline UDCA usage
(yes/no) ouble-blind baseline total bilirubin (<ULN/>ULN).

Su %e studies

Study 747-205

This open-label study assessed the effects of OCA on lipoprotein metabolism in patients with PBC. It
evaluated only the 10mg OCA dose (as add-on to UDCA, for 8 weeks), and the efficacy variables were
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related with different lipid metabolism parameters (HDLc concentration, total cholesterol, etc.). Key entry
criteria were similar to those in the pivotal study.

A total of 33 subjects were screened, 26 subjects were enrolled and 25 subjects completed the study. In
subjects with PBC, 10-mg OCA reduced HDL cholesterol but did not change the concentration gf total
serum HDL particles. Consistent with the clearance of cholesterol from HDL, particle size was si%a
reduced with a mean decrease in large HDL particle concentration and an increase in small a
concentration. Withdrawal of OCA treatment returned HDL parameters to near baseline I@
7

ntly
rticle

2 4
A modest increase in LDL cholesterol was observed for the OCA 10 mg group, which @

significant from Baseline. In longer term studies, this effect has been shown to be

tistically
ient with levels
returning to baseline with extended treatment. Total LDL particle concentration i ed significantly
with OCA treatment with a mean decrease in LDL particle size; this was due t rMmation of small LDL
particles. Minimal changes were observed in VLDL cholesterol, size or par§ centration.

Total cholesterol concentration tended to decrease commensurate the dgeréasge in HDL and the modest
increase in LDL cholesterol. @

Components of reverse cholesterol transport were affected by 10-n&0CA treatment. Macrophage
cholesterol efflux was significantly reduced at Week 4 but return values comparable to baseline at
Week 8. This may have initially due to a decrease in LCAT act%with subsequent significant increases

in pre-B1 HDL and small HDL which are efficient substrateﬁ esterol efflux.

Consistent with PBC, ALP and GGT were elevated at ba and exhibited marked declines at Week 4
and Week 8 with OCA treatment. ALT and AST were mi elevated but within the normal range for the
majority of subjects at baseline and exhibited mean,decreases at Week 4and Week 8 with OCA treatment.
Mean total bilirubin remained generally comparab@baseline; however, mean decreases in conjugated
(direct) bilirubin were noted at Week 4 and W%. Following withdrawal of OCA treatment at Week 8,
ALP, GGT, ALT, AST, total bilirubin, and copjugated bilirubin concentrations increased and either returned
to baseline levels or had more modest deeli from baseline compared to Week 8. Notably, total and
conjugated bilirubin increased above b cpé at Week 12; this was due to high levels of both parameters
in the subject who experienced th a@r jaundice during the follow-up period.

LTSE studies b

After the double-blind studieﬁ ents were allowed to enroll in their open label extension studies. The
LTSE phases of Studies 7 and 747-301 remained on-going at the time of the initial submission
(data cut-off of 31 Aug 20 .

At entry (in studies 7, 1-LTSE and 747-202-LTSE), patients from the phase Il studies remained at the
DB dose (placebo started OC at 10 mg) and in subsequent visits, if clinically indicated, they could titrate
every 8 Weeka@o mg. All patients from the phase 11l study started the LTSE (study 747-301-LTSE)
at OCA 5 mg (fegardless of their previous dose) and at month 3 they could either remain at 5mg or titrate
in5mg i (‘: ts to a maximum of 25 mg in 3 months intervals.

O

Efficac
doubl lind periods, no clinical outcome variables were included in the LTSE studies.

es were those from their respective double-blind periods. As in their respective

747-201 LTSE

At the time of the initial submission, 18 out of 28 patients (64%) were continuing to receive OCA
treatment. Twenty-three (82%) subjects participated in the LTSE phase for at least 1 year, and 17 (61%)
participated for at least 4 years. Long-term treatment with OCA in the LTSE phase of the study was
associated with sustained reductions in ALP that were consistent with the observed effect of OCA in the
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double-blind phase of the study, showing the consistency and durability of OCA treatment. The apparent
further decrease in ALP in the LTSE Safety Population was due to the transitioning of placebo subjects to
OCA treatment, which further decreased mean ALP of the entire cohort.

line.

Sustained mean reductions in AST, ALT, GGT, and total bilirubin were observed at most LTSE tignepoints.
Changes in conjugated tended to be more variable; however, generally remained comparable to@

As part of the responses to the CHMP s D120 LoQ, the Applicant provided an update of the@lts for
study 747-201 LTSE. *

As of the data cut-off of 29 Jun 2015, 18 (64%) patients were ongoing and a total of (E%) had up to
5 years of exposure to OCA. A post hoc analysis of Study 747 201 LTSE using the p@ry endpoint from
Study 747-301 has been performed. (Figure 29) Q

Figure 29: Percentage of Patients Achieving the Primary Endpoint: L&F? 47-201, Patients

Who Were Non-Responders at Baseline (N = 24)
Achieved ALP <1.67x ULN, Total Bilirubin SULN and 215% Decrease From Baselini
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LTSE Visit )

Observed data based on the 29 Jun Z@ta cut (percentage at each visit based on the responders/total
based on the N for that visit). The er of patients at each visit may be lower than Safety Population
due to missing or unsuitable sal or due to patient discontinuations or visits.

Mean (SD) of ALP over the eal duration of Study 747-201 LTSE is shown in Figure 30.

Figure 30: Mean (SD) ver Time: LTSE 747-201, Safety Population (N = 28)
-@-All'Patients (N=28)
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LTSE = long-term safety extension. Data are based on a 29 Jun 2015 data cut. ULN = 117 U/L for
females.

e 747-202 LTSE

Of the 165 subjects enrolled in the double-blind phase of the study, 78 subjects (21 of whom ha ceived
placebo) entered the open-label LTSE phase of the study. The most frequent reason for disc mtion
was administrative reasons for 59 (76%) of subjects. Two subjects (3%) withdrew consent@bject

(1%) discontinued due to a major protocol violation, and 2 subjects (3%) withdrew fog o reasons. A

total of 14 subjects (18%) withdrew due to AEs, of these, 10 (13%) withdrawals wer & O pruritus.

Due to administrative reasons, subjects were off investigational product for up to @nths before
starting LTSE dosing. Further, the duration of time between the last dose in t e-blind phase and
initiation of dosing in the LTSE was variable across subjects. Given these vati€d §aps in exposure, the
changes in efficacy were assessed relative to both the double blind and LTSENBaSelines to post Baseline,

3, and 6 month visits, and study completion/ET LTSE visit.
@_TSE Visit:Safety

Figure 31: Mean (SD) ALP From Double-Blind Baseline to 12-Mo
Population (N = 78)
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f Mont er LTSE Dosing

Start
LTSE Dosing
ALP = alkahne aminotransferase; DB &bie-blind Baseline; LTSE = long-term safety extension;
SD = standard deviation
Note: For admumistrative reasopns, dosinNgas not continuous between the end of the double-blind phase and start of

s, do:
LTSE dosing \

e 747-301L

For subjects pteviausly randomized to OCA and who continued treatment with OCA in the LTSE, the

percentagg of subjects achieving the primary composite endpoint at the end of the double-blind phase,

i.e., Month X 1% for OCA titration and 56% for OCA 10 mg), was sustained over the subsequent
‘e

12-month open-label period (52% for OCA titration and 44% for OCA 10 mg at LTSE Month 12).

V\%l:ompletion of the double blind phase, 193 subjects (89% of the double blind Intent-to-Treat
1ation) opted to continue into the LTSE and are summarized as the Safety Population. For subjects
prevously randomized to OCA and who continued treatment with OCA in the LTSE, the percentage of
subjects achieving the primary composite endpoint at the end of the double-blind phase, i.e., Month 12
(51% for OCA titration and 56% for OCA 10 mg),was sustained over the subsequent 12-month open-label
period (52% for OCA titration and 44% for OCA 10 mg at LTSE Month 12).
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Figure 32: (modified): Percentage of Subjects Achieving Primary Composite Endpoint Based
on Double-Blind Baseline: LTSE of Study 747-301 Safety (N = 172) and 2-Year Completer (N =
42) Populations

Safety Population, Weighted Average Daily Dose <10 mg (N =172)

80 Randomized Treatment 1 AN Receive OCa
-15 -'Ifg'__ - Titradiad

Double-Blind Phasa » Open-Lakmel Phese @

g

Perceni Responders

20 : y
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0.5 3 5 9 12 LTS LTSE LTSE
& 12
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3 Placebe {n = 56, m 55 B & S8 L S 47 18
3 Titration OCA (n = $3), n 58 58 59 59 58 5D i
A mg OCA (o =srn EY ER ET EY b EF Ex 47 22

As part of the responses to the CHMP”s D120 Lo e Applicant provided an update of the results for
study 747-301 LTSE.

As of the data cut-off of 29 Jun 2015, 173/19?9%)%) patients were ongoing and 20 patients had
cumulatively discontinued from the LTSE se of the study, including 10 patients who discontinued
between 31 Aug 2014 and 29 Jun 2015.

The percentage of OCA-treated p 'e@om LTSE 747-301 who achieved the primary composite
endpoint is summarized in Figur

Patients treated with placebo j
OCA that was a similar tren
OCA. It should be noted lacebo patients received a lower weighted average daily dose in the LTSE
(35% of placebo patiégts received a weighted average daily dose <5 mg compared to 16% of OCA
titration patients an o%of OCA 10 mg patients).

(\
6\
<@

double-blind phase had a response in the LTSE phase after starting
ightly lower) to those observed for patients continuously treated with
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Figure 33: Percentage of Patients Achieving Primary Composite Endpoint: LTSE 747-301 LTSE
Weighted Average Daily Dose of <10 mg (N = 155). Data are Summarized Based on
Double-Blind, Randomized Treatment
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aintained throughout 2.5 years.

from baseline in ALP data over a 30-month treatment peri
open-label) show reductions in ALP from Month 3 that w;

2.4.3. Discussion on clinical efficacy \

O

The efficacy of obeticholic acid (OCA) in the tre, nt of PBC is mainly based on one single pivotal phase
111 study (747-301), two phase Il studies (747-201 and 747-202) and their long-term safety extension
(LTSE) studies (747-301-LTSE, 747—201—%and 747-202-LTSE). Additional support is provided by
study 747-205 (primary treatment phasc

Design and conduct of clinical @ies

Dose finding O

Dose selection for the ph study was based on 2 phase Il studies, 747-201 and 747-202. Both
studies included patients withya proven or likely diagnosis of PBC, who were suboptimally controlled with
UDCA or were intolerx it. Both studies evaluated several doses of OCA, up to 50 mg, as monotherapy
(study 747-201) or%d—on to UDCA (study 747-202) and the primary efficacy endpoint for both was
the percent cha %) in serum ALP from Baseline to End of Study.

There are §o@ferences between the design of the pivotal study and the supportive phase Il studies
(747-20 N 47-202). These differences mainly consist of: liver entry criteria (ALP between 1.5 and 10
ULN in t@ase IT 21.67 ULN in the pivotal), duration (phase II only 3 months), doses (higher doses
were sed in the phase |1, as they were dose-ranging studies), presence of mandatory
dis inuation criteria (no mandatory discontinuation criteria were implemented in the pivotal study,
ile in the phase Il patients with a 2-fold increase in bilirubin or 3-fold in AST/ALT were required to
discontinue) and primary endpoint (composite endpoint vs. %change in ALP from baseline until 3 months
of treatment in the phase Il studies). Overall, the doses tested demonstrated superiority over placebo.
However, OCA doses >10 mg, did not show any additional benefits in terms of improvements in ALP or
other liver biochemistry markers; on the contrary, higher doses were associated with higher incidence of
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AEs, in particular pruritus. This effect was observed for both, monotherapy as well as add-on to UDCA, in
comparison to placebo.

The titration approach was not tested during the phase Il studies. Based on the results of the phase 11
studies, the 5 mg and 10 mg doses were selected for the phase Il program. Following the
recommendations received from the CHMP PA (EMEA/H/SA/2016/1/2010/PA/111), the Applical

implemented a 3 arm design, which compared the titration regimen and the fixed 10 mg re with
placebo (as add-on to UDCA). %

2 4
Pivotal study 747-301 {\

Study 747-301 was a randomized, multi-dose, parallel group, double-blind, place@ntrolled, Phase 3
that was designed to assess efficacy, safety, and tolerability of OCA in subjectsayi

treatment period. Subjects with a probable or confirmed diagnosis of PBC , prior to baseline, were
either taking UDCA for at least 12 months (stable dose for =3 months) or% nable to tolerate UDCA
(no UDCA for =3 months) were eligible for enrolment. To note, patients withstotal bilirubin > 2x ULN,
severe portal hypertension or hepatic failure were excluded from 747- udy as from the two
supportive studies. Thus, the enrolled population consisted of PBC @ents with compensated disease.

over a 12-month

In the clinical setting no agreed definition of response to treatme@rrently exists and different criteria
have been developed and are used at the clinic. Due to this f t the CHMP PA
(EMEA/H/SA/2016/1/2010/PA/111) received by the Applicants inclusion criteria (as definition of
insufficient response to UDCA) was considered acceptab Qﬁlrding to the inclusion of patients unable
to tolerate UDCA, the Applicant clarified that patients e@msidered “intolerant” based on the review of
the patient” s medical history and the investigator's%cal judgment for each patient

This study evaluated a fixed dose of OCA (10 mg @we titration approach over the 12-month treatment
period (patients received 5 mg during the initi onths and could be titrated to 10 mg for the
remainder of the 12-month treatment periaod in case of insufficient response, if no intolerance was
present). From a clinical point of view, it appear reasonable to assess the need to titrate the dose
earlier than at 6 months, in order to r gin effective dose as soon as possible. Based on the few data
available for the 3-month titration c@e (from the 51 placebo-treated patients who entered the LTSE
of the pivotal study), the 3-mont tion schedule did not seem to negatively impact tolerability.
However, due to the limited dat able at this time, the recommendation to increase to the 10mg dose
after 6 months of treatment has n assessment of tolerability was considered appropriate by the CHMP
for inclusion in the posoloQ rmation of the SmPC.

The primary endpoint\was a Gemposite endpoint, surrogate endpoint, defined as the percentage of

subjects (OCA 10 m . placebo) reaching an ALP <1.67x ULN and a 215% reduction in ALP and a total
bilirubin <ULN at mlz. Biochemical inclusion criteria evolved compared to those used in the Phase II
studies. In pau'c&ALP and bilirubin cut-off values in the pivotal studies were based on data obtained
from two PBC(OJ ts (Global and UK PBC Groups Studies). This was considered acceptable by the CHMP.

.
Other m \of cholestasis, liver function, and hepatocellular injury were evaluated as secondary
efficac: oints. No clinical outcome endpoints were included in the pivotal study.

Th i€e of ALP as a surrogate variable is based on the 10 years-plus experience from UDCA. The

uacy of the primary composite endpoint, solely based on changes in biochemical parameters, was
disclissed at length during the CHMP PA (EMEA/H/SA/2016/1/2010/PA/111). It was considered acceptable
subject to the obligation of the Applicant to collect as much data as possible regarding harder clinical
endpoints such as histology, cirrhotic related events, fibrosis markers and elastography.
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Only limited non-invasive data (e.g. transient elastography, APRI score and ELF score) have been
provided in this application and OCA treatment benefit remains mainly based on the improvement of
several biochemical parameters, such as ALP and bilirubin levels. In order to support the clinical relevance
of the observed results in the studied population available data derived from two large PBC cohorts
(Global PBC Study and UK-PBC Cohorts) were presented. These cohorts included a large numbeéxg.of PBC
patients and long-term follow-up. In general, results from these cohorts suggested an associ b
between ALP (and bilirubin) levels and clinical outcomes, such as liver transplant or death. @\er the
applicant presented post-hoc analyses (performed by applying study 747-301 inclusiop f%ia and
evaluating the primary endpoint in the cohort populations) suggesting that the associ N etween ALP
levels (at various thresholds defined by the clinical criteria) and clinical outcomes (6{

specific of UDCA treatment.

ot seem to be

Furthermore the Applicant developed in order to simulate safety and efficacy@e advanced disease

stages a clinical algorithm that included a clinical composite definition (baﬁ biochemical criteria,

non-invasive measures of fibrosis, biopsies, and/or medical history of d nsation), the Rotterdam

criteria (biochemical criteria only), and presence of cirrhosis. From an e y point of view, results in a

more “advanced population” (as defined by the clinical algorithm), wWere similar to those of the general

study population. Although criteria seem reasonable interpretatiog! is un-validated algorithm remains
u

limited and it is not known how accurately it identifies the tar% lation.
i

For the pivotal trial GCP inspections were conducted at thre
two in the USA (routine inspections) and also at the spo ite and CRO site in the USA (triggered
inspection) on dates between October 2015 and Janux . The outcome of the inspections carried out

nvestigator sites, one in Belgium and

was issued on 8 March 2016.

The data obtained at the sites inspected were cored reliable to be accepted as support of the
Marketing Authorisation Application submitted@e EMA for approval.

Supportive phase |l studies &

Study 747-205 (J
This open-label study assessed th s of OCA on lipoprotein metabolism in patients with PBC. It

related with different lipid met

evaluated only the 10 mg OCA d s add-on to UDCA, for 8 weeks), and the efficacy variables were
@m parameters (HDLc concentration, total cholesterol, etc.). Key entry

criteria were similar to those g the pivotal study.
LTSE studies
After the double—bli%ﬂes, patients were allowed to enroll in their open label extension studies.

At entry (in studi@ 201-LTSE and 747-202-LTSE), patients from the phase Il studies remained at the
DB dose (plac’\ rted OC at 10mg) and in subsequent visits, if clinically indicated, they could titrate
every 8 waekéuyto 50 mg. All patients from the phase 11l study started the LTSE (study 747-301-LTSE)
at OCA 5 &gardless of their previous dose) and at month 3 they could either remain at 5mg or titrate

in 5m ents to a maximum of 25mg in 3 months intervals.

E ariables were those from their respective double-blind periods. As in their respective
le-blind periods, no clinical outcome variables were included in the LTSE studies.
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Efficacy data and additional analyses

Pivotal study 747-301

A total of 217 patients were randomised (1:1:1), all but one of them received at least one of the
study product (ITT population=216; 73 placebo, 70 titration OCA, 73 10 mg OCA). A tot , 7and 9
patients discontinued prematurely in the placebo, OCA titration and fixed 10 mg OCA. ups,
respectively. The main reasons for not completing the 12-month DB phase were AEsQﬂ commonly
pruritus.

Most of the patients included were females (91%), White (94%) and European
years (range 29-86), with the majority of patients under the age of 65 (812
(n=200, 93%) were being treated with UDCA at baseline, with only a tota

OCA in monotherapy during the study. @

. Median age was 55
st of the patients
patients (7%b) receiving

Regarding to disease characteristics, most of the patients referred Qrcitus and a history of fatigue at
baseline (59% each), with a slightly higher incidence in the placm
indicators of liver function and injury were similar across the t@ nt groups. In general, baseline and

up. Laboratory values and other

disease characteristics were balanced across the 3 treatme S.

Regarding to the composite primary endpoint results, at 12, a higher percentage of patients in the
fixed OCA 10 mg (n=34, 47%) achieved the primar nt compared to placebo (n=7, 10%), thus
demonstrating superiority (p<<0.0001). A higher percentage of patients (n=32, 46%b) in the OCA titration
group (key secondary endpoint) also achieved the posite endpoint, compared to placebo (p<0.0001).
It is noted that responses are mainly driven b malisation of ALP. As the vast majority of patients
entered with normal/near normal Bilirubin val&nd remained normal throughout the study duration
most information was generated in patien&ﬂ)h compensated disease and in patients in early stages of
clinical disease with little hepatic dysfunctiony Bearing in mind the limited PK and clinical data available in
patients with hepatic dysfunction and%ore advanced disease stage, confirmation will need to be given
thiS mild population can be extrapolated to the whole target
population, including patients wi derate to severe liver disease, decompensated disease and

transplanted patients. This wi ddressed by both, study 747-302 and study 742-401 which are

on the extent the results observe

conditions to the marketin orisation.

Additional efficacy an Iy3e§the primary endpoint (based on completer and EE populations) were

supportive of the mai ults.

Regarding to othb ndary endpoints (mean absolute and percentage change from baseline to 6 and
0

12 months in njugated bilirubin, GGT, ALT, and AST), statistically significant differences were
observed gve@ bo for both OCA treatment groups for most of the endpoints (with the exception of LS

mean p N

No stati y significant changes were observed for either OCA treatment group vs. placebo in terms of
al rothrombin time and INR, probably due to the fact the most patients had normal levels at
li

e change of bilirubin for OCA 10 mg vs. placebo, at 6 months).

Responder analyses were predefined in the protocol as the percentage of subjects with a decrease in ALP
of 210%, =215%, =20%, and =40% from Baseline or <ULN.

At both timepoints, 6 and 12 months, a higher percentage of patients in both OCA treatment groups
achieved the ALP reduction, compared to placebo (p<0.0001). At 12 months, approximately one third of
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patients in each OCA treatment group achieved an ALP reduction of >40%, compared with 1% in the
placebo group. Only one patient in the OCA titration group and 5 patients in the OCA 10 mg group
achieved ALP normal levels, vs. none in the placebo group (statically significant OCA 10 mg vs. placebo).
In clinical practice, the normalization of ALP levels is considered a sign of good prognosis and it would add
support to the correlation between ALP levels and long-term clinical outcomes. However, few patients
achieved this after 12 months of treatment and it is difficult to make any conclusions.

The percentage of subjects achieving the biochemical treatment response criteria (Paris | ghodified, Paris
11, Mayo 11, and Toronto Il), were also higher in OCA treated patients than in the plac%x%)up. The
Rotterdam criteria, with defines responders as the % of patients reaching total biliru <ULN and
albumin =LLN, did not reach statistical significance. O

Regarding the OCA effect on indirect inflammation markers, several biochemist arkers (IgM, CRP, and
TNF-a) were evaluated to assess a potential effect on FXR agonism. After 1 ths of OCA treatment,

some differences in IgM, CRP and TNF-a are noted between the OCA groups irff‘comparison with placebo
(some of them statistically significant); however, their clinical reIevanc@nains unknown.

A total of 36 patients (52%) remained at 5mg dose and did not up{lte to 10mg. The main reason to
remain at 5 mg dose was obtaining an efficacy response (n=32). I@ ubgroup of patients remaining at
5mg, 67%, 50% and 53% achieved the primary endpoint at 6 12 months, respectively. Of those

who up-titrated (0% had achieved endpoint at 6 months), 369 9% reached the primary endpoint at
9 and 12 months, respectively. These results support the up-titration after 6 months of treatment.
Monotherapy use in intolerant patients O

Fifty-one PBC patients with baseline ALP 1.67-times,ULN or greater and/or total bilirubin greater than ULN
were evaluated for a biochemical response to OCA onotherapy (24 patients received OCA 10 mg once
daily and 27 patients received placebo) in a papled analysis of data from a randomized, double-blind,
placebo-controlled 12 month study and fr, a randomized, double-blind, placebo-controlled, 3-month
trial. At Month 3, 9 (38%) OCA-treated s achieved a response to the composite endpoint,
compared to 1 (4%) placebo-treated . The mean (95% CI) reduction in ALP in OCA-treated
patients was 246 (165, 327) U/L m@d to an increase of 17 (-7, 42) U/L in the placebo-treated
patients.

subset. Considering that patients intolerant to UDCA have an unmet medical need and are increased risk
of developing adverse ou s, OCA might represent a viable treatment option for them.

Long term benefit \

Two of the LTSE% ill on-going at the time of the initial submission. The Applicant provided an
o]

These data, although derived En@a small sample size, does not suggest a lesser effect in this patient

efficacy (and %f\ r update of these studies (747-301-LTSE, 747-201-LTSE), with a data cut-off date
of 29 Jun ZOJQJ ese updated results are consistent with the previously observed results and suggest
that the ff&& ems to be maintained over time (up to a maximum of 30 months of treatment).

er of patients >65 years of age included in the phase Il and pivotal studies is limited,

ularly very elderly patients (=275 years old). Although the results were statistically significant, the
number of patients over the age of 65, and in particular =75, is very small, which is considered an
important limitation since elderly patients represent a big proportion of the target population. The lack of

Th

data is appropriately outlined in the SmPC for the attention of the prescriber and the confirmatory study
747-302 will consider elderly patients as a relevant sub-population. The study is currently ongoing and as
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of 03/08/2016, of the 90 patients currently enrolled, 23% patients were =65 years, which is comparable
to those in the Global PBC Study Group Database.

Few patients with renal impairment were included in the OCA phase Il and |11 studies (most of them with
mild renal impairment). Based on the post-hoc analyses performed by the Applicant, mild renaz

However, considering that obeticholic acid has minimal renal elimination with less than 3% O e dose
recovered in urine and that based on population pharmacokinetic analysis, renal functic %not have a
meaningful effect on the pharmacokinetics of obeticholic acid the CHMP considered it s c’hnt to add this
information to the SmPC. O

In addition, the Applicant tried to characterise the efficacy (and safety) of Oc@nore advanced PBC
population by developing a clinical algorithm that would identify these patien&gsults on the population
identified by this algorithm seem to be similar to those of the study 747- pulation. However, it
needs to be highlighted that this algorithm has not been validated. In ﬂon, even assuming that the
algorithm correctly selects patients with a more “advanced” disease stage;"®the overall number of patients
continues to be too small to reach a sound conclusion. Results from &h, study 747-302 and 747-401 on
clinical outcomes are to be provided in order to be able to confir ith certainty on the effects of OCA in
this more advanced population. The Applicant will provide an pdates to CHMP on study
status/progress, interim results and immediate notification eseen delays or issues with study
conduct. In addition, any changes on the conduct of the derived from the IA and/or DMC”s
recommendations, which might result on the prema Q

CHMP. l\

ontinuation, should be discussed with the

Additional efficacy data needed in the cm@ of a conditional MA

The Open-label study (747-201 Phase 2) ai@l a randomised Clinical Trial, (747-301, Phase 3) did not show
difference in clinical disease symptoms suchjas pruritus and fatigue between OCA treatment vs. placebo
(=standard of care (UDCA) + placeb@ icacy has currently been substantiated using surrogate

cC

endpoints ALP and bilirubin (whichb
OCA treatment to reduce clinica!]f vant disease symptoms (i.e. reducing disease burden for patient)

A are indicators for disease progression). The effectiveness of

the Phase 3 RCT only effica
of a slowly progressive‘tisease.

is currently unknown.
Furthermore the clinical fo gp is currently limited, i.e. max 5 years, in a limited number of patients. In
data up to 12 months is available, which is considered short in the context

Study 747-302 is4 ed to address current uncertainties regarding the relationship between
biochemical ch& s and liver clinical outcomes and long-term effects of the treatment

The pivotal R6'J747—301) included mostly patients at an earlier disease stage. It is uncertain whether
the effec Niochemical parameters and tolerability observed in this population can be extrapolated to
a more advanced disease.

patien@
St -401 is imposed to address current uncertainties regarding efficacy, safety and PK in patients
a more advanced disease state.

2.4.4. Conclusions on the clinical efficacy

Efficacy shown in the pivotal trial is mainly based on biochemical changes as surrogate for clinical efficacy.
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Available clinical data, although limited, together with the previous experience with UDCA, indicate that
OCA treatment may translate into a clinically relevant benefit in the treatment of PBC after failure to
UDCA. This is requested to be confirmed by means of the clinical outcome study (747-302) in the scope
of this conditional marketing authorisation. In conjunction with study 747-401 the conditions are
intended to provide long-term clinical outcome data including data in the more advanced liver Bisease
population.

The CHMP considers the following measures necessary to address the missing efficacy dat@zgcontext
.

of a conditional MA:

Description & Due date

Interventional study 747-302: Qv .
Final report: 2023

Description: In order to confirm the efficacy and safety of Ocaliva, the MA &Ild

conduct and submit the results of study 747-302, a confirmatory double-Blind}

randomised, placebo-controlled multicentre study investigating the cli enefit

associated with Ocaliva treatment in patients with PBC who are eiﬂ(un sponsive or

intolerant to UDCA treatment based on clinical endpoints.

Rationale: to investigate the effect of OCA on clinical outcomegni bjects with PBC

Interventional study 747-401: N4 Final report: 2020

Description: In order to confirm the efficacy and saf ty@caliva, the MAH should
conduct and submit the results of study 747-401, a& e-blind, randomised,

placebo-controlled study evaluating the efficacy, ty and pharmacokinetics of Ocaliva
in patients with PBC and moderate to severe rémmpairment.

Rationale: to investigate the uncertainties relatéd to the lack of data in a population with

more advances liver disease

l

\J
2.5. Clinical safety 20
Patient exposure @

A total of 1507 subjects een exposed to at least a single dose of OCA. This includes 169 subjects
from 2 non-lnterceptwlso ed studies in other indications.

The majority of sub in the overall population had OCA exposure <3 months, consistent with the

extensive Phase gram. Excluding 13 subjects received radiolabeled OCA in Study 747-113, of the
¢

remaining 13 jects, 290 had =6 months of exposure and 232 had =12 months of exposure,

respectively. Theymean (SD) number of days on OCA was 141.1 (279.60), the mean exposure was 0.42
(0.797) Nnd the mean daily OCA dose received was 22.7 mg (range of mean daily dose 10.8 mg to
28.0m mean daily OCA dose was predominantly driven by the higher doses evaluated in the Phase
2 pro s (up to 50 mg).
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Table 28: Cumulative Number (20) of Subjects Exposed to OCA for Various Durations by Dose
During the Double-Blind, Placebo-Controlled Studies in Subjects with PBC (All Double-Blind
OCA-Treated Subjects, N = 306)

— AtLesst] Wesk | AtLesst] Moot L Lo At Least 6 Months il 4
Exposare Exposure Exposure Exposure b
Placebo (N = 134) 133 99) 132 (%9) 6 (G7) 062 0Ge. GPY 2609
OCA Titration (N = 70)* 70 (100) 69 (99) 6 (99) 69 (99) 66(%3 \,’ 21 GOy
OCA 10 mg (N=131) 131 (100) 122 (93) & (33) &4 (29 & ( 16Q2p
OCA2Xmg(N=48) 48 (100) 43 (90) 1) 0 0
OCASOmg(N=57) 51(89) 38(67 30 0 0
Total OCA (N = 206) 300 (98) 212 (89) 142 (45) 133(43) A 72
* Toeal patient exposure for each subject was defined as the time interval between the first dose and the last dose. Al subjects completed
Smudy 747-301, their last sady visit occured prior to Day 365 (due to protocel visit windows) and therefore are neg inc m the calculation of exposure for

at least 12 months.

Adverse events {

- Pivotal study 747-301

T

Across treatment groups, a similar number of subjects rep %AES (66 subjects [90%] from the
placebo group reported 452 TEAES, 65 subjects [93%] fr: e OCA titration group reported 471 TEAEs,
and 69 subjects [95%] from the OCA 10 mg group r@ a total of 467 TEAES).

The most frequently reported TEAE across all treat t groups was pruritus. Compared with placebo, the
overall incidence of treatment-emergent pruritus \@greater in the OCA titration and OCA 10 mg groups
(28 subjects [38%], 39 subjects [56%], and sUbjects [70%], respectively. The incidence of related
TEAEs appeared to increase with increasi%se (52%, 60%, and 74% in placebo, OCA titration, and

OCA 10 mg treatment groups, respectivt{

TEAEs that occurred with an incidence 6§=5% and were reported more frequently (at any percentage
above placebo) in either OCA trea roup included rash, eczema, fatigue, peripheral oedema,
pyrexia, nasopharyngitis, influeif onchitis, sinusitis, diarrhoea, constipation, abdominal discomfort,

arthralgia, cough, oropharyni in, procedural pain, fractures, palpitations, and hypothyroidism.

There appeared to be a do ted increase in the incidence of fatigue, arthralgia, and pruritus. Pyrexia
was observed in 1 subject ) in the placebo group, no subjects in the OCA titration group, and 5
subjects (7%) in the OGA 10 mg group.

@
-
N
Y
<

*
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Table 29: Treatment-Emergent Adverse Events Occurring in =5% of Subjects in Either OCA
Treatment Group by System Organ Class and Preferred Term: Safety Population (N = 216)

Placebo OCA Titration OCA 10 mg
wN=73) (N=70) N =73)
System Organ Class/ a
Ystern Drgan Liass Subjects” (%) Subjects’ (%) Subjects’ (%) b
Preferred Term, n (%o)
All TEAEs 66 (90) 65 (93) 69 (95) @
Skin and Subcutaneous Tissue Disorders r'S %
Pruritus 28 (38) 39 (56) 50 (68) \
Rash 34 3(49) 405

Eczema 0 4(6) 2(3) O
General Disorders and Administration Site Conditions Q
Fatigue 10 (14) 11 (16) 17 (23) &
Oedema peripheral 2(3) 2(3) 5(7)
Pyrexia 1(1) 0 5(7)
Infections and Infestations @
Nasopharyngitis 13 (18) 17 (24) 13 (1%
Upper respiratory tract 8(11) 4(6) 4
infection R <2 !
Urinary tract infection 8(11) 4(6) N
Influenza 4(5) 5(7) Q(VE

g

Bronchitis 0 4(6) 1(1)

Sinusitis 0 1(1) -~ @ 4(5)
Gastrointestinal Disorders \

Nausea 9(12) 4 (6A 8(11)

Diarrthoca 8(11) 1N 8 (11)
Constipation 4(5) @ 5(7)

Abdominal pain upper 5(7) “?’) 4(5)
Gastrooesophageal reflux 4(5) r& 2(3) 4(5)
disease )

Dyspepsia 8(11) 4(6) 0
Abdominal discomfort 1(1) X 5(7) 0

Musculoskeletal and Connective Tissue Disorderu

Arthralgia Y 4(6) 7(10)

Back pain 6 M 4(6) 4(5)
N

Nervous System Disorders

Headache \ 3(18) | 12017 6(8)
Respiratory, Thoracic and m al Disorders

Cough N 5(7) 4(6) 6(8)
Oropharyngeal pagn v 1(l) 5(T) 6(8)
Injury, Poisoningﬁd‘hc\vedural Complications
Procedura p’l\v 1(D) 4(6) 1(1)
Fractures’P. ¥ 34 2(3) 4(5)
'S
| 1(1) | 20) | 507
| 40 | 20) | 40
Endocrine Disorders
Hypothyroidism ‘ 1(l) | 4(6) | 1(1)

N = total number of subjects; n = number of subjects experiencing event
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Note: A TEAE is defined as any AE that newly appeared, increased in frequency, or worsened in severity following
initiation of investigational product. a At each level of summation (overall, preferred term), subjects reporting more
than one AE are counted only once. b As a post-hoc analysis, fractures are presented as an aggregate of all
fractures/skeletal injuries within each treatment group. For the placebo group, 5 fractures (2 tibia fractures, 2 pubis
fractures, and 1 upper limb fracture) were experienced by 3 subjects; in the OCA titration group, 2 fractumwrist
fracture and 1 ulna fracture) were experienced by 2 subjects; in the OCA 10 mg group, 7 fractures (2 cla\@ ures,

2 radius fractures, 2 wrist fractures, and 1 skeletal injury) were experienced by 4 subjects

The majority of TEAEs were mild to moderate across all treatment groups. The overall ifei e of severe
events was 12% in the placebo group and 31% and 29% in the OCA titration and OCA10 mg treatment
groups, respectively. The imbalance in the incidence of severe TEAEs between the@ and placebo
groups was primarily attributable to the higher incidence of severe pruritus. Q

The incidence of subjects reporting at least 1 related TEAE was highest in t &A 10 mg group (52%,
60%, and 74% in the placebo, OCA titration, and OCA 10 mg groups, res%ely). Across treatment
groups, of the subjects with related TEAEs, the majority had a related @;us TEAE and a
dose-dependent relationship in the incidence of related pruritus TEAEs was observed. The number of
subjects with related TEAEs of pruritus was 27 (37%) in the placeboi

group, and 48 (66%) in the OCA 10 mg group.

oup, 35 (50%) in the OCA titration

Fatigue and nausea were the only other TEAEs considered to %a’ced that occurred at an incidence
=5% in any treatment group.

— DB, placebo-controlled studies O

In the DB, placebo-controlled studies, 306 patientswere exposed to OCA with 201 of them expose to
doses <10 mg. In the OCA 10 mg group, almost ﬁtients (n= 123, 93%) were exposed for at least 1
month, with 49% of patients (64) exposed foreat [@ast 9 months. For OCA doses above 10mg, exposure
past 1 month was limited due to the nature of the study designs (DB duration of 3 months) and the poor
tolerance observed at higher doses. (J

The majority (>80%) of patients within%each study completed the double-blind phase, with generally
similar completion rates across the ies. The most common reason for discontinuation was pruritus.

Pooled data largely supports thg y profile observed in the pivotal studies. Some dose-relationship
trends can be observed, espefi in terms of pruritus, which showed the highest incidence in the
treatment groups that initi reatment at 50 mg OCA (80%- 94%).

- AESIs \

The Applicant seleclé?Sls as those TEAEs frequently reported and assessed as OCA-related (e.g.
pruritus), those @ to dose-limiting toxicities (e.g. hepatic disorders), lab changes (e.g. lipids, liver
enzymes) or o’ﬁ{ EAs generally associated with adverse outcomes (e.g. CV AESs). A comparison was
made betwe A and placebo groups.

Pruritus b\

Pruritug’isfa common symptom associated with PBC and also is an OCA-induced, dose-related TEAE. This
that could impact patient’s quality of life and, in some hard to control cases, lead to an early LT
dugyto being treatment-resistant.

In the pivotal study, over half of the patients on any of the treatment groups reported on-going pruritus
at baseline (64%, 53% and 60% in the placebo, OCA titration and OCA 10mg groups, respectively).
TEAESs of pruritus, defined as new on-set or increasing intensity pruritus, were more frequently reported

Assessment report
EMA/725757/2016 Page 104/129



in OCA-treated patients than in placebo-treated patients (38%, 56% and 70%, in the placebo, OCA
titration and OCA 10 mg groups, respectively). Most of them required an intervention for pruritus (50%,
62% and 59% in the placebo, OCA titration and OCA 10 mg groups, respectively). Discontinuations due
to pruritus occurred in approximately 10% of patients (n=8, 1 in the OCA titration group, 7 in the fixed
OCA 10 mg group). In terms of severity, more OCA-treated patients reported a maximum severity of
moderate/severe events, when compared with placebo treated patients (17%, 40%, and 499 ome
placebo, OCA titration and OCA 10 mg groups, respectively). @

Based on the titration subgroups, the percentage of patients that experienced pruritu§ g the 2nd
6-month period was similar between those who remained at 5mg and those that up-titrated to 10mg
(58% vs. 55%). The incidence of pruritus for both titration subgroups was lower d this later period

(both 33%), compared with the initial 6 months. Severity (in terms of severe@s event days) was
lower in those patients that up-titrated than during the initial 6-month period % e from the OCA 10mg

group (2.31 days vs. 41.05 days). 0

Separate data on new on-set or increasing intensity pruritus was presen response to the D120 LoQ.

Table 30: Summary of Treatment Emergent Pruritus by BaseQ Pruritus Status

Placebo Titratj A 10 mg OCA
(N=73) (NF79) (N=73)
Any TEAE of Pruritus, (n, %) 28 (38) 56) 51 (70)
Median Time to Onset of Pruritus (Days) 50.5 Vd.o 9.0
Discontinuations due to Pruritus (n, %) 0 ,:\Q 1) 7 (10)
With Baseline Pruritus (n, %) 4768) N\NJ  37(3) 44 (60)
Any TEAE of Pruritus, (n, %) 7 (15)A ~ 17 (46) 26 (59)
Median Time to Onset of Pruritus (Days) 68.00 16.0 7.0
Discontinuations due to Pruritus (n, %) &\' 1(3) 7 (16)
Without Baseline Pruritus (n, %) 26 (R) 33 (47) 29 (40)
Any TEAE of Pruritus, (n, %) Pa (35) 12 (36) 17 (59)
Median Time to Onset of Pruritus (Days) \V 12.0 46.0 14.0

Discontinuations due to Pruritus (n, %)2 ‘g 0 0 0

n = number of patients. Note: A f pruritus is defined as any pruritus event that newly appeared, increased in

are counted only once using

frequency, or worsened in severi llowing initiation of study drug. Patients reporting more than one TEAE of pruritus
Qghest severity.

Patient reported outcN, such as pruritus VAS or the 5-D pruritus questionnaire, seemed to indicate
that patient’s perce@of pruritus severity improved with continued treatment (VAS), and the analysis
of the 5-D pruIi estionnaire (by ANCOVA) did not show any significant differences across the
different trea rms at the end of the 12-month double-blind treatment period.

.
In the D: o-controlled studies, a clear dose-relationship trend can be observed for pruritus, which

showed

94%)@

nighest incidence in the treatment groups that initiated treatment at 50 mg OCA (80%-

Assessment report
EMA/725757/2016 Page 105/129



Hepatic-related effects

The incidence of TEAEs in this SOC group was low in general. However, they seem to be dose-related, with
more OCA-treated patients reporting them, compared to the placebo group.

Double-Blind, Placebo-Controlled Studies in Subjects with PBC (All Treated Subjects

440) @
* Q ’
Incidence \
0CA {
PBO Titration 10 mg 25mg 50 mg Total OCA
(N=139) ™ =70 N =131 (N=48) N =57) (N = 300)

Special Interest n (%)* n (%)" B (%) n (%) B (%)" n (%)
Category &

Hepatic 2Q1) 34 103) 2(4) 5(9) 14(5)
Disorders
Exposure Adjusted Incidence 0
0oCA @
Placebo Titration Total OCA

10 mg 25 mg S0mg

Table 31: Treatment-Emergent Adverse Effects of Special Interest-Hepatic Disorder%

(N=134, (N=70, (N=131, (N=48, (N=5T7, (N=306,
PEY=84) PEY=67) PEY=76) PEY=10)" PEY=9)" PEY=163)"
Special Interest n (%)* n (%)* n (%)" n (%)* n (%)*
Category
Hepatic 24 45 52 198 54.5

Disorders
* In Srudy 747-301, subjects randomized to OCA 5 mg were assessed at Moath & for clinical response and role%
o]

who did not achieve the primary composite endpoint and did not have tolerability issues were able to uptitrat 0 mg.
* Ateach level of summation (overall, system organ class, preferred term), subjects reporing more than one AE ounted only

Adverse events reported for subjects in the Tiration and OCA 10 mg groups were: Ascites, vances hepatic pain,
International normalised ratio increased, blood bilirubin increased, hepatic enephalopathy, and spider nae
Adverse events reported for subjects in the OCA 25 mg and 50 mg groups were: Ascites, biliary cirrhosis pnmary,

hepatomegaly, jaundice, portal hyp ion, alanine increased, asg ferase increased, and
bilirubin conjugated increased.

Lipid-related effects and Cardiovascular TEAE Q

once.
Adverse events reported in the placebo group were: non-serious liver function test abnormal and \- al (serious).

ith PBC. Any relevant changes can be considered as
tions in CV safety. OCA treatment has been associated with

Lipid disorders are commonly seen in pati
relevant due to the potential long-term i
reductions in HLD-c levels and increases%in LDL-c.

In 60 OCA-treated subjects, HDLc decreased below the LLN at least on 1 day after the first dose of
investigational product. In 89 C@treated subjects, LDLc levels were =>LLN for at least 1 post- day and
were increased from Baselin% 10 mg/dL for 2 consecutive visits. Ofthese, altogether 8 OCA-treated
subjects experienced a qu ing change in HDLc and/or LDLc levels and also developed a cardiovascular
event with 1 OCA-tre ted@ect in Study 747-301 (OCA titration) and 1 OCA-treated subject in Study
747-202 (OCA50 m Xeriencing an SAE. Thus, changes in post-day 1 HDLc or LDLc did not reveal a
clear pattern with r s to the incidence of cardiovascular disorders by dose or between OCA-treated
subjects and pla bo®treated subjects. There was no difference in the incidence of lipid disorders between

OCA and plac N oups.

.
Dyslipidewi orders occurred with an incidence of approximately 2% in all OCA dose groups relative to

1% with plagdebo treatment. The minimum time to the first onset was sooner in the OCA-treated subjects
comp@with placebo-treated subjects (80 days vs. 188 days). All events of lipid disorders were mild or
in severity. One event of hypercholesterolemia (study 747-202, OCA 25 mg) and 2 events of

0

m
rlipidemia (study 747-301, OCA 10 mg) were considered to be possible related to investigational
product. Neither subject experienced a cardiovascular event.

Further details were provided as part of the D120 responses (see below).
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Figure 34: Mean (SD) LDL-C and HDL-C Levels Over Time for Patients With or Without Medical
History of Dyslipidemia

LDL from Baseline to Month 12 HDL from Baseline to Month 12
with Dyslipidemia History

with Dyslipidemia History
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Lower limit of normal for HDL-C 1.04 mmol/L; Upper limit of normal :—C 2.59 mmol/L.

The distribution of patients with a history of cardiovascula@ji ons at the start of treatment was

r placebo, OCA titration, and OCA 10 mg,
respectively) and most of the CV events occurred in with pre-existing medical conditions (Table
33) and were not associated with vital sign or ECG _abnormalities.

comparable across treatment groups (40%, 34%, and

Preferred Term: Safety Population (N =

Table 32: Cardiovascular Treatment—Eme%deerse Events by System Organ Class and

Placebo OCA Titration OCA 10 mg
( 3) (N=70) (N=73)
System Organ Class r((OJ n? (%) n? (%)
Preferred Term
Patients with abnormal @40) 24 (34) 31 (42)
CV medical history at
Baseline
Cardiac Disorders vi 2 (7) 3 (13) 4 (13)
Palpitations 1(3) 1(4) 3 (10)
Cardiac failure P 0 14 0
Cardiomegaly Q 1(3) 0 0
0 1(@4) 0

Hypertrophic
cardiomyopathy \
Sick sinus syn@e 1(3) 0 0
Thromboph% 0 0 13
Patients w cVv 44 (60) 46 (66) 42 (58)
Medical hisfor

Cardiaé disefder 0 1(2) 2 (5)
Palpitation 0 1@ 2 (5
Overal idence of CV 2(3) 4 (6) 6 (8)
eve Y
n umber of patients.

Note: A TEAE is defined as any AE that newly appeared, increased in frequency, or worsened in severity following
initiation of investigational product. Patients reporting more than one AE within a special interest category, system
organ class, or preferred term are counted only once per dose group. Cardiac Disorders are any event in the MedDRA

Assessment report
EMA/725757/2016 Page 107/129



Cardiac Disorders SOC or the MedDRA SMQs of Embolic and thrombotic events or Ischaemic heart disease.?®
At each level of summation (overall, system organ class, preferred term), patients reporting more than one

AE are counted only once using the closest relationship to investigational product.

The Framingham Risk was used to assess Study 747-301 patients’ 10 year risk for developing disease

(Figure 35). Since smoking status was not collected in the study, a worst case scenario was ass with
all patients assumed to be smokers. The results of this analysis indicated that the vast maj6ti f
patients had a <10% risk for developing a CV event when assessed at baseline and after, nths of

treatment demonstrating a stable CV risk profile with OCA treatment. ¢

Figure 35: Framingham Risk Score (Assumed Smokers) (Double-Blind, Ph %
I Placebo (N=73) @ Titration (N=70) m10 mg (N=73) 6
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The long-term cardiovascular implications of c\?s in serum lipoproteins continue to be investigated in
the ongoing LTSE studies and the Iong—te{PJB utcomes study (747-302).

Serious adverse event/deaths/ot ignificant events

Deaths b

Across all studies conducted w'@A, a total of 4 treatment-emergent deaths were reported. In addition
to two deaths occurred in pa ts with PBC which were considered not related to OCA, 2 female subjects
with non-alcoholic steato itis (NASH) experienced an SAE that was fatal. One of these deaths was
considered by the in\,\tigat as possibly related to OCA (FLINT).

Serious Adverse E@s

In total, 31 sub&xperienced SAEs in the clinical pharmacology and double-blind, placebo-controlled

studies.
*

One OCA &ed subject in the clinical pharmacology studies experienced an SAE after the subject had
been dis@med from the study. This was a male subject (OCA 25 mg, 747-110) without a prior history
of liv igease that was discontinued from the study due to a TEAE of abdominal pain. Eight days after
i inuation, the subject experienced 2 SAEs (Cholecystitis acute and Cholelithiasis). The SAEs were
ssed as definitely related to treatment by the Investigator.

In the double-blind, placebo-controlled studies in subjects with PBC, 25 subjects [8%] treated with OCA
experienced 33 SAEs, compared with 5 subjects (4%) treated with placebo who experienced 10 SAEs. The
incidence of SAEs did not appear to be dose-related. The majority of subjects (n = 21) experienced SAEs
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that were assessed as unlikely or not related to treatment and the majority of subjects who experienced
an SAE during the double-blind phase did not discontinue treatment or discontinue from the study.

Of SAEs that occurred in OCA-treated subjects, 4 events were considered related to OCA therapy, all of
which occurred at the OCA 50 mg dose (Study 747-202) and within 1 month of initiating treatment. Two
of these SAEs were in the SOC of “Hepatobiliary Disorders” (jaundice, biliary cirrhosis primary

flare]), 1 in the SOC of Gastrointestinal Disorders (gastrointestinal hemorrhage), and 1 in t of
“General Disorders and Administration Site Conditions” (chest pain).

2 4
With the exception of varicose vein and osteoarthritis, which were each experienced CA-treated

subjects (<1%), and dyspnea, which was experienced by 2 placebo-treated subje %), no SAEs
were experienced by more than 1 subject. Overall, each SAE was reported by <10§ bjects indicating

no particular pattern or trend for SAEs were seen with OCA treatment. Most S re considered to be

recovered, resolved. &

More subjects treated with OCA compared with placebo had SAEs in the of “Gastrointestinal
Disorders”, “Injury, Poisoning and Procedural Complications”, “Musculo tal and Connective Tissue
Disorders”, and “Infections and Infestations”.

Within the SOC of Injury, Poisoning, and Procedural Complication@subjects in (4%) the OCA 10 mg
group had fracture-related SAEs compared with 1 subject in th ebo group. Each fracture-related SAE
was experienced by a single subject and none were consid ted to treatment. In a population of
mostly women with PBC, these events were not unexpe nd a review of the subjects’ medical
histories indicated that most subjects had a relevam@l history.

with placebo. Within this treatment group, there clustering of SAEs in the SOC of ‘Gastrointestinal
Disorders” (4 subjects [6%]). Overall, SAEs tI’@re experienced by OCA-titration-treated subjects
were predominantly associated with their_ history of PBC and none were considered related to

The incidence of SAEs in the OCA titration group @f\igher compared with other doses and compared

investigational product.

Laboratory findings to

Hematology O

&subject hematology analytes were experienced across the placebo and
@ evant changes for any hematology parameter were observed in any

Transient changes in individ
OCA-treatment groups. N€
treatment group.

Serum Chemistry @

No clinically rrl—“& gful differences in absolute mean changes in serum chemistry parameters from
Baseline to e@

.
analyteszx& d to be affected by OCA (i.e., markers of improvement in intrahepatic cholestasis and

sessed timepoint were observed across treatment groups, with the exception of

hepatoc

<

Sa INn special populations

injury, synthetic liver function, and changes in lipoprotein metabolism).

The majority of subjects treated with OCA from the double-blind studies (747-201, 747-202, and 747-301
[n=306] were <60 years old (190 [62%]): 97 (32%) age 60-69, 16 (5%) age 70-79, and three >80

(<1%).Subjects in the double-blind phases of PBC studies were pooled and analysed by their “age at time
of enrolment” (<65 years and =65 years). Of 306 subjects treated with OCA, 252 were <65 years of age
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and 54 were 265 years of age. The age distribution in the placebo group was similar to that of
OCA-treated subjects (112 subjects <65 years of age and 22 were =65 years of age).

Although, the disparity in the overall number of subjects between the age groups precludes major
conclusions, the incidence of TEAEs in both subgroups was similar (95% of OCA-treated subjegts
experienced a TEAE in the <65 years age group versus 89% in the > 65 years group), which Iso
similar to the TEAE incidence in placebo-treated subjects in both age groups (88% and 919%
respectively). Thus, there did not appear to be an age-related increase in the incidence s in
general and there was no age-related increase in the incidence of common TEAEs (prd (@
nasopharyngitis, fatigue, and headache). In addition, there were no age-related diffe¥gnces by dose.

There appeared to be slightly more OCA-treated subjects 265 years of age with a a@vascular disorder
TEAE compared with subjects <65 years of age (7% and 3%, respectively); t@tern was also
observed in placebo-treated subjects (9% and 3%, respectively) suggestin isyis an age-related
observation as opposed to treatment-related. All other AESIs (pruritus, h% disorders, and
dyslipidemia) were more frequently observed in subjects <65 years of @ompared with subjects =265

years of age although, the small number =65 years subjects preclu{sI initive conclusions

The incidence of treatment emergent SAEs was similar overall in reated subjects in both age
groups. There was no difference in the types of SAEs occurringain“either age group.

Paediatric Population

PBC has only been reported extremely rarely in paediat@gnts. Therefore, no clinical studies were

conducted in paediatric subjects with PBC. \

Hepatic Impairment O

The Sponsor did not conduct a study in patie h decompensated PBC. However, data evaluating
safety of a single dose of OCA 10 mg in supjects with a spectrum of hepatic impairment (747-103) due to
other underlying liver diseases and multi dosing (6 to 12 days) at doses of OCA 10 mg and OCA 25
mg in subjects with alcoholic cirrhotic hypertension (747-204) are available.

The entirety of data from these stb' combination with information obtained from further modelling
the data suggest that although s ic concentrations of OCA increase with increasing severity of
hepatic impairment, hepatic ¢ trations are unlikely substantially different and the safety profile of
OCA in subjects with Mild/Moderate/Severe cirrhosis was similar to that observed in the compensated

PBC subjects studied.

Based on both StudieN—lO:% and 747-204, increased systemic exposure to OCA and its conjugates, in
conjunction with in d exposure to endogenous bile acids with increasing severity of cirrhosis, was
not associated W@ apparent change in the safety profile of OCA as assessed by the incidence and
severity of TE’ by changes in clinical laboratory tests. No SAEs or study discontinuations were

observed in Study 747-103.

The AE of hepatically-impaired subjects in Study 747-204 was similar to that observed in

doubl INd, placebo-controlled subjects with PBC. Pruritus, headache, and nausea were the most

co observed TEAEs in Study 747-204 and were also common TEAEs (occurring with an incidence
>5%) in double-blind, placebo-controlled studies in subjects with PBC. Most events were considered to

be of mild severity and aside for pruritus, only nausea was considered to be related in more than 1

subject. No subjects treated with OCA 10 mg reported an SAE or a study discontinuation due to a TEAE;

1 subject treated with OCA 25 mg reported an SAE (lacunar infarction) 3 days after initiating treatment
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and was discontinued from the study. The SAE was assessed as unlikely related to OCA. Overall, the
severity of TEAEs and incidence of SAEs did not appear to increase in subjects with hepatic impairment.

Renal impairment

No specific clinical studies have been conducted in patients with renal impairment. After administration of

radiolabelled OCA in healthy volunteers, less than 3% of the dose was eliminated in urine su ng
minimal renal elimination. Renal elimination of total OCA (OCA, glyco-OCA and tauro-OCA) ss than
1% in subjects with hepatic impairment. .

Based on these data, it is highly unlikely that renal impairment will affect the PK or s %rofile of OCA
and therefore no dose adjustment of OCA is required for renal impairment (747—1@

Pregnancy and Lactation Q
X

No clinical studies in pregnant or lactating women have been conducted. On nancy occurred during
the 12-month, double-blind phase of Study 747-301. The subject was no i@g any contraception at the
time of the pregnancy, which was in the assessment of the Sponsor a m protocol violation.

Studies of reproductive and developmental toxicology in animals re&tled no untoward effects of OCA.
Based on the lack of specific effects in the battery of reproductive @jevelopmental toxicity studies, and
the large safety margin at the NOAEL dose for developmental ity in rat and rabbit, OCA would not be
expected to cause foetal harm when administered during (Q n of pregnancy. Section 4.6 of the

SmPC recommends as a precautionary measure to avoiQ of obeticholic acid during pregnancy.

No specific nonclinical or clinical studies were conducte valuate the presence of OCA or conjugates in
dosed with OCA. The lack of effects in offspring fi
human exposure suggests that there are no spgecific concerns for lactation or breastfeeding of infants.
Section 4.6 of the SmPC recommends that @ decision should be made whether to discontinue
breast-feeding or to discontinue/abstain beticholic acid therapy taking into account the benefit of
breast-feeding for the child and the b Qbf t

breast milk. The tauro-conjugate of OCA was obseped, at low exposures, in rat pups nursing from dams
r@ore—/postnatal studies at up to 21-fold anticipated

herapy for the woman.

Safety related to drug-drug inl@tions and other interactions

Five Phase 1 DDI studies invglviig repeated oral administrations of 10 mg and 25 mg OCA were
performed to evaluate the tial of OCA at steady state concentrations to act as an inhibitor, inducer
or substrate of certain met izing enzymes and transporters (midazolam (CYP3A4), caffeine (CYP1A2),
warfarin (CYP2C9), rostiyastatin (BCRP, OATP1B1, OATP1B3), dextromethorphan (CYPD6), omeprazole
(CYP2C19), and dig -gp). Based on the results of these studies, no inhibition to weak inhibition
involving OCA.a s and transporters were observed and were not expected to cause clinically
meaningful in w ns, particularly in relation to safety.

.

However: tl\ ak suppression of CYP1A2 (primarily at the 25 mg dose level) may produce clinically
relevant ases in exposure for drugs that are metabolized by this CYP and have a narrow therapeutic
windo s is outlined in the SmPC for the attention of the prescriber.

he DDI studies, no new safety signals were identified. There were no deaths or other significant
T s reported. One subject in Study 747-110 discontinued due to a TEAE (abdominal pain) and
experienced 2 SAEs (cholecystitis acute and cholelithiasis) after discontinuation from the study. No safety
signals suggesting an overexposure to OCA were observed during concomitant administration of OCA and
omeprazole, supporting that gastric pH is not an important determinant in OCA absorption.
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Intrinsic Factors

TEAE data from 306 PBC subjects treated with OCA and 134 (total of 440 PBC subjects) subjects treated
with placebo in the double-blind, placebo-controlled studies were evaluated for possible subgroup

differences.
Age at PBC Diagnosis b

No substantial differences in the incidence of pruritus, fatigue, SAEs, CV events by age a iagnosis

were readily obvious. The duration of treatment in all 3 double-blind placebo controlleg esis
considered too short and the number of subjects exposed too small to derive meaningful conclusions
regarding the incidence of some of the events, e.g. cardiovascular events. Long t afety will be
followed up as missing information as outlined in the risk management plan. Q

Gender &/

Male gender has been associated with a worse clinical prognosis for PBC Il very few male patients
were included to allow a sound conclusion. In general, no clear indications ex-related differences in the
safety profile of OCA were observed. k

BMI @

There incidence of TEAEs by BMI subgroup was assessed and was no difference in the overall

incidence of TEAEs (94% for both BMI subgroups). There did.not appear to be a dose-related effect on the
incidence of TEAEs by BMI subgroup. In addition, there @no marked difference in the most commonly
reported TEAEs when analyzed by BMI subgroup.

Race O

The majority of subjects who participated in t ble-blind studies were White subjects versus
non-White subjects (296 subjects versus subjects); 95% and 80% of subjects, respectively,
experienced a TEAE. Due to the small nurc;J Non-White subjects, conclusive interpretations of AEs by

race cannot be made. 0
Disease Severity c
Although no differences in safe@ il

vs.>ULN), bearing in mind thg mitd population included, more comprehensive data on the use in patients
with moderate to severe rQl impairment (Child-Pugh B and C) will be generated post authorisation.

Extrinsic factors ®\

In the douPI N period, the overall incidence of TEAEs by treatment group was similar between North
Americaa ope, with 95% and 93% of OCA-treated subjects experiencing a TEAE and comparable

e were observed according to baseline bilirubin subgroups (< ULN

Region o

rates ob d in the respective placebo groups. With the exception of nasopharyngitis, no regional
diﬁer@ In the incidence of common TEAEs in OCA-treated subjects were observed.

e rates of cardiovascular disorders and dyslipidaemia disorders were comparable between
regigns. Hepatic disorders appeared to occur with slightly greater frequency with OCA treatment in North
America (6%) compared to Europe (3%). The slightly higher event rate in North America was driven by
events in the OCA 50 mg, which more North American (n = 40) subjects were exposed compared to
Europe (n = 17). The incidence of treatment emergent SAEs did not show a regional difference or a
distinct pattern of SAEs.
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In summary, there was no significant regional variation in the safety profile of OCA. Hepatic disorders
may have occurred with slightly greater incidence in North American subjects treated with OCA, but this
was likely due to differential exposure to OCA 50 mg.

Discontinuation due to adverse events b

Most subjects in the double-blind, placebo-controlled PBC studies completed their study. A @of 47
subjects (15%) treated with OCA withdrew from the study due to a TEAE while 4 subjeccs%) treated
with placebo withdrew due to a TEAE.

Most TEAEs leading to discontinuation for OCA-treated subjects were in the SOC o@in and
Subcutaneous Tissue Disorders” (36 subjects [12%]); 34 (11%) of these had%
resulted in study discontinuation with most (n = 21) treated with OCA >10 %

of pruritus that

In subjects treated with OCA 10 mg, the most frequently reported TEAE leading to study discontinuation
was pruritus (n = 12). Of the 12 subjects with TEAEs of pruritus that re in study discontinuation, 7
occurred in Study 747-301 in the OCA 10 mg group. In this group, TEAES of pruritus leading to
discontinuation generally resolved within 2 months. In the OCA titr ﬁ group, 1 subject withdrew due to
a TEAE of pruritus after 221 days. The substantially lower incidenc@ﬁ

titration group demonstrates the benefit of a titration regime

ubject discontinuations in the OCA

Other events that resulted in study discontinuation and we@xperienced by more than 1 OCA-treated
subject were nausea (3 subjects [<1%]), ALT increase@subjects [<19%]), and oedema peripheral (2
subjects [<1%]). The highest rate of discontinuation p

dose. Other than pruritus, no patterns were ident@ with respect to TEAEs leading to discontinuation.

erienced by subjects treated with the 50 mg

Post marketing experience Q

At the time of submission of the dossieréoduct was not authorised in any country

2.5.1. Discussion on clin@)afety

- Pivotal study 747-30

Of the 217 randomised patieAts, 216 received at least one dose of the study treatments and 198 of them
completed the 12-month Qriod (70, 64 and 64 patients in the placebo, OCA titration and OCA 10 mg
groups, respectively)qThe in reason for discontinuation was AE (n=15), followed by consent

withdrawal (n=4).

Over 90% of pat@ n any of the treatment groups experienced at least one treatment emergent AE

(TEAE), with o If of the TEAEs considered as treatment-related (52% in placebo, 60% in OCA

titration ggoup and 74% in the OCA 10 mg).

The mosw ent TEAE across all treatment groups was pruritus, which is a symptom also known to be
ith PBC. Over half of OCA-treated patients experienced pruritus (56% and 68% in the OCA

titrati d OCA10mg groups, respectively), compared to 38% of the placebo-treated patients. Pruritus
eén identified by the Applicant as an AE of Special Interest (AESI) and is further discussed at the end

associ

of this section.

Other TEAEs more frequently reported in OCA-treated patients than in placebo were fatigue,
nasopharingitis, arthralgia and hypothyroidism.
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It is noted that the frequencies of most Gl disorders were similar for placebo and either OCA treatment
group with the exception of dyspepsia, which was more frequently reported in placebo patients (8 vs. 4
[all in OCA titration group]).

Regarding lab abnormalities, no relevant haematological parameter changes were observed. Fzr serum

chemistry parameters, no relevant differences were observed across groups, with the exceptio ose
parameters expected to be affected by OCA treatment. @

In terms of severity, the majority of events were mild-moderate with a numerically mpr@/\ patients
reporting moderate to severe TEAEs. {

AESIs O

The Applicant selected AESIs as those TEAEs frequently reported and assesse A-related (e.g.

pruritus), those related to dose-limiting toxicities (e.g. hepatic disorders), | nges (e.qg. lipids, liver
enzymes) or other TEAs generally associated with adverse outcomes (e.g@Es). A comparison was

made between OCA and placebo groups. @
Pruritus

Pruritus is a common symptom associated with PBC and also is a@—induced, dose-related TEAE. This
is an AE that could impact patient’s quality of life and, in som d to control cases, lead to an early LT

due to being treatment-resistant.

Over half of the patients on any of the treatment groupQQrted on-going pruritus at baseline (64%o,
53% and 60% in the placebo, OCA titration and OCA\

defined as new on-set or increasing intensity pruritus, were more frequently reported in OCA-treated
patients than in placebo-treated patients (38%o, 5nd 70%, in the placebo, OCA titration and OCA 10
mg groups, respectively). Most of them required af intervention for pruritus (50%, 62% and 59% in the

groups, respectively). TEAEs of pruritus,

placebo, OCA titration and OCA 10mg gr%re pectively).

Pruritus was the main reason for discont@?lon in a total of 8 patients, 1 in the OCA titration group and
7 in the OCA 10 mg. Discontinuations 0 pruritus occurred in approximately 10% of patients.

Regarding to time to onset, prurit AEs occurred sooner in OCA 10 mg patients (mean time
approximately 7 weeks), follow, OCA titration group patients (by 2 months) and placebo patients
(within 3 months of the start 0f study).

The incidence of pruritus Qed to be comparable between patients with on-going pruritus and those
with new-onset prurit\T‘he AEs were mostly manageable with standard measures. Overall, these AEs
were tolerated, as s’ﬁ ed by the low numbers of discontinuations due to pruritus.

In terms of severitylmore OCA-treated patients reported a maximum severity of moderate/severe

L 4
events, when red with placebo treated patients (17%, 40%, and 49%, in the placebo, OCA titration
and OCA 10 roups, respectively). Data regarding pruritus event days per subject-year (day O to

month 1 wed a larger number of moderate-severe pruritus event days in OCA-treated patients,
h placebo-treated patients, in which the majority of event days were mild.

compar.
w @occurrence of these TEAEs is broken down in two 6-month periods, some differences can be
between the two OCA treatment groups. The number of severe pruritus event days per subject-year
in A 10 mg was larger during the first 6 months and then decreased (from 41.05 to 21.02,
respectively), while there was a slight increase in the number of severe pruritus event days per
subject-year in OCA titration patients during the second 6-month period (from 7.99 to 10.17,
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respectively), but remained at a lower frequency than that observed for OCA10mg patients during the
first 6-month period.

Based on the titration subgroups, the percentage of patients that experienced pruritus during the 2nd
6-month period was similar between those who remained at 5mg and those that up-titrated tq,10mg
(58% vs. 55%). The incidence of pruritus for both titration subgroups was lower during this la riod
(both 33%), compared with the initial 6 months. Severity (in terms of severe pruritus even was

lower in those patients that up-titrated than during the initial 6-month period of those frorr% A 10mg
.

N

Patient reported outcomes, such as pruritus VAS or the 5-D pruritus questionnaire &‘:ed to indicate
that patient’s perception of pruritus severity improved with continued treatment , and the analysis
d

group (2.31 days vs. 41.05 days).

of the 5-D pruritus questionnaire (by ANCOVA) did not show any significant rehces across the
different treatment arms at the end of the 12-month double-blind treatme

The SmPC lists pruritus as a very common adverse reaction and provide nce on dose adjustment /
treatment discontinuation for the management of pruritus.

Hepatic-related effects {

The incidence of TEAEs in this group was low in general in the @ study. However, they seem to be
dose-related, with more OCA-treated patients reporting them%pared to the placebo group.

Although increases in liver enzymes were not common i study, most of the hepatic-related events

reported (such as ascites, hepatic encephalopathy, geal varices, and upper Gl haemorrhage)

seem to be disease progression-related, as the majority ®f them are frequent complications seen in later

stages of the disease. In spite of the low numbers,@ is an important and somewhat unexpected matter
d

of concern, bearing in mind the mild populatio
Hepatic AEs occurred in patients with more ad ced liver disease (as identified by the Applicant”s

ed in this study. The Applicant clarified that all

algorithm). These events will need to be fitther characterised in the currently on-going “confirmatory”
study and/or by additional post-marketifig data monitoring. The SmPC notes the occurrence of
liver-related adverse reactions and provides guidance to HCPs on monitoring for possible liver injury.

Lipid-related effects and Cardiova: TEAE

Lipid disorders are commonly in patients with PBC. Any relevant changes can be considered as
relevant, due to the potentia@ng—term implications in CV safety. OCA treatment has been associated
with reductions in HLD-c @.. and increases in LDL-c. These events mainly occurred in patients with
pre-existing lipid disoxders. Assessment of atherosclerotic CV-related events, evaluation of risk factors
and measures take inimize risk will be reported in the 6 monthly PSURs. The long-term
cardiovascular im I7&% of changes in serum lipoproteins continue to be investigated in the ongoing

ic
LTSE studies a(\ e’long-term PBC outcomes study (747-302).

In generaly tbefysquency of CV TEAEs was low and most of them were mild or moderate in severity. A
total of 4 }swere reported by 2 patients: 1 SAE of chest pain and 1 SAE of sick sinus syndrome in one
subject; AEs of congestive heart failure in another subject (one of them fatal).

SA deaths

T verall number of SAEs was in general low, with higher number of patients reporting them in the OCA
treatment groups (4%, 16% and 11% in the placebo, OCA titration and OCA 10mg groups, respectively).
A dose-dependent relationship is not readily obvious for SAEs, probably due to the small numbers.
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One death, due to worsening congestive heart failure, was reported in the pivotal trial, a male with
various CV co-morbidities. The event was assessed by investigators as “unlikely related”. This further
stresses the relevance of characterising the effect of OCA on the lipid profile and in the elderly.

With regards to hepatic-related SAEs, a total of 3 patients (1 (1%0) in placebo, 2 (3%) in the OC
group), reported a total of 8 SAEs. Most of these SAEs were consistent with potential disease pr, :@ sion
events (e.g. hepatic encephalopathy). Further insight on long term safety and efficacy in PB ents in
more advanced disease stages and in the elderly will be provided within studies 747-302 a%mz which

titration

are conditions to the marketing authorisation. ¢

Discontinuations due to AEs &

Overall, the incidence of treatment discontinuation was low, suggesting that OGQ ment is reasonably
tolerated. The main reason for discontinuation was due to AEs, reported by tahof 15 patients. Of the
patients in the OCA titration groups discontinuing due to AEs, none of them m-titrated to 10mg. The
most common TEAE leading to discontinuation was pruritus, reported in ients, 1 patient in the OCA
titration and 7 in the OCA 10mg group and none in the placebo group. f these pruritus TEAEs were

severe in intensity. {

The remaining TEAEs (rash, abdominal distension, diarrhoea, na@ vomiting, contusion, and
headache) occurred in one patient each, with two patients rep@ a SAE (one fatal cardiac failure, one

interstitial lung disease) that lead to discontinuation. Q

Pooled data from the DB, placebo-controlled and I@ tudies.

In the overall clinical program, a total of 1325 subjehere exposed to at least 1 dose of OCA, among
which 306 were participating in double-blind (DB) ies. Of these, 201 were exposed to doses <10 mg.
In the OCA10mg group, almost all patients (n= y 93%) were exposed for at least 1 month, with 49%
of patients (64) exposed for at least 9 months. ®gr OCA doses above 10mg, exposure past 1 month was

limited due to the nature of the study desi%DB duration of 3 months) and the poor tolerance observed
at higher doses.

The majority (>=80%) of patients 't@ch study completed the double-blind phase, with generally
similar completion rates across th%udies. The most common reason for discontinuation was pruritus.

Pooled data largely supports ety profile observed in the pivotal study. In general, OCA safety
profile reported in the DB studies was comparable to that of the OL LTSE studies. Some dose-relationship
trends can be observed, aIIy in terms of pruritus, which showed the highest incidence in the
treatment groups thagjinitiatéd treatment at 50 mg OCA (80%- 949%0).

Patients on OCA ex@wced TEAEs more frequently than those on PBO (94% vs. 89%, p=0.05).
Moreover, amon? s, those presented by OCA patients were more often severe than those presented
by PBO (29%’ %, p<0.01), and more frequently related to investigational product (77% vs. 53%o,
p<0.01). Ih@

N

jority of TEAEs were mild or moderate in severity.

Regardi atic-related TEAEs potentially, they were numerically more frequent at the 50mg dose,
sugg dose-relationship. This includes those TEAEs related to hepatic decompensation. All patients
wi ienced liver adverse events had demonstrated signs and symptoms of advanced disease prior

tiating treatment with OCA. Hepatic-related TEAEs typically occurred between the first 1 to 3 months
of treatment. Therefore the prescriber is advised in 4.4 of the SmPC to monitor patients during treatment
for elevations in liver biochemical tests and for the development of liver-related adverse reactions and
dose adjustments were included in the SmPC for patients with moderate (Child-Pugh Class B) or severe
(Child-Pugh Class C) hepatic impairment (see also discussion on pharmacology).
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Regarding SAEs during the double-blind phase studies, these were more frequent in OCA-treated patients
(25 OCA-treated patients [8%] vs. 5 placebo-treated patients [4%]). Four of the OCA
treatment-emergent SAEs (all occurred in the OCA 50 mg dose) were considered to be related to OCA.
Two of the SAEs were hepatic (jaundice and PBC flare) and 1 Gl (Gl hemorrhage). This finding further
stresses the relevance of characterising the effect of OCA on liver function within the defined conditions to
the marketing authorisation, especially considering that the population included was at an earl ge of

the disease and that limited data is available on patients with a more advanced disease sta /or liver
impairment. %

0\
Special populations {
Age O

e Paediatric patients Q
A waiver was granted for all subsets of the paediatric PBC population from &p less than 18 years of
age, since PBC does not occur in the specified paediatric subsets.

e Elderly patients @

Although there seems to be no relevant age-related differences in @; of TEAE incidence, the data in
elderly and very elderly patients are limited. This is outlined in t C. Further insight on long term
safety and efficacy in PBC patients in more advanced disease @and in the elderly will be provided
within studies 747-302 and — 402 which are conditions to the%eting authorisation.

Liver impairment Q

Clinical studies in PBC patients with decompensated li e@ase have not been conducted. Available are
data from two clinical studies in subjects with variou%rees of liver impairment due to other liver
diseases: study 747-103, multiple-day dosing of @10mg (duration 6-12 days); study 747-204,
multiple day dosing of OCA 25 mg in patients

from patients with moderate or severe liver imment is very limited and particularly study 747- 402 will
further characterize this profile. &

oholic cirrhotic portal hypertension. Data available

Data from these studies and additional }@delling indicate that OCA exposure increases with increasing
severity of the liver impairment. | ieffts with moderate and severe hepatic impairment there was an
increase in systemic exposure of f approximately 4- fold (Cmax and AUC; LS mean) and
approximately 10 tol17-fold (C d AUC; LS mean); respectively. Similar increased systemic
exposure was observed in thﬁr;@ of subjects taking 10 mg or 25 mg of OCA in patients with alcoholic
cirrhosis and portal hyper ion (moderate to severe hepatic impairment) relative to healthy subjects.
While higher plasma expostig€s are expected to occur in patients with hepatic impairment, only small
increases in liver expNe are predicted. Data from the clinical hepatic impairment study and PK

simulations perfor the Applicant show that total OCA exposure in the liver increased 1.1-fold,
1.5-fold and 1.7+ or mild, moderate and severe hepatic impairment, respectively, relative to
exposures in p’ i with normal hepatic function. It is agreed that a 2-fold increase in liver exposure, as
predicted tor@ecommended 5 mg-10 mg dosing, is not likely to be sufficient to achieve the liver

exposure ciated with hepatotoxicity observed at higher doses (250 mg). In addition, PK simulations
predict éver exposures of OCA 10 mg twice weekly in patients with moderate and severe hepatic
im ai@t would be approximately equivalent to a 5 mg and 6 mg once daily dose in patients with no

impairment. This information is considered sufficient to support the proposed dose adaptations
forpatients with hepatic impairment as outlined in the SmPC.

Renal impairment
No specific clinical study has been conducted in patients with renal impairment. Urinary elimination of
OCA and its metabolites is minimal, based on phase 1 data on healthy volunteers. Laboratory parameters
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indicative of renal function did not show relevant changes throughout the pivotal study. Adequate
information has been included in the SmPC.

From the safety database all the adverse reactions reported in clinical trials have been included in the

Summary of Product Characteristics. 2

Additional safety data needed in the context of a conditional MA

Clinical follow-up is currently limited, i.e. max 5 years, in a limited number of patient% larly in the
fil

elderly and in advanced stages of the disease. Further characterisation of the safety e in these
patient populations will be provided within studies 747-302 and 747-402 which ar@wditions to the

marketing authorisation. Q

2.5.2. Conclusions on the clinical safety 0

Overall, treatment with OCA appears well tolerated and with an accepta safety profile in the studied
PBC population. The main limitations are the limited safety database and the fact that an important
proportion of the target population has not been studied, i.e. patie@wth a more advanced liver disease.
This is considered an important drawback and deficiencies on er the observed safety profile in a
rather mild PBC population can be extrapolated to a more Sé% will need to be addressed within the

two PAES being conditions to the marketing authorisation.

The CHMP considers the following measures necessa dress the missing safety data in the context
of a conditional MA:

See conclusions on efficacy. Q
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2.6. Risk Management Plan

Safety concerns

Summary of safety concerns

ol

&
Important potential risks Liver injury N
Atherosclerotic cardiovascular even@condary to
changes in lipids

Important identified risk Pruritus S

Missing information Use in patients with other C@taﬂt Liver diseases

impairment (Child-Pu ss B and Child-Pugh

Use in patients with mﬁwo severe hepatic

Class C)

Use in paﬁent@&epatoceﬂular carcinoma

Use post li @ gnsplantation

Use E@T aﬁd very elderly patients (=65 years)

@ug pregnancy and breast-feeding
N

,\Long—term safety

\

Pharmacovigilance plan &

There are no activities planned or ongoir@
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Risk minimisation measures

Routine risk minimization Additional risk minimization
Safety concern
- measures measures x
Important identified risk ho
Pruritus SmPC and PIL None Ve w
* \< ’

Important potential risks '\
Liver injury SmPC and PIL None f\\
Atherosclerotic cardiovascular SmPC and PIL None U
events secondary to changes in lipids &

Missing information Q
Use m patients with other SmPC and PIL N%

concomitant liver diseases

Use in patients with moderate to SmPC and PIL one
severe hepatic impairment (Child-

Pugh B and C) (\Q
Nad4

Use in patients with hepatocellular SmPC and PIL None
carcinoma (HCC) Fa\
Use post liver transplantation SmPC and PIL \\J None
Use in elderly (=65 years) and very SmPC and PIL O None
elderly (=75 years) patients

} -
Use during pregnancy and breast- SmPC and P& None

feeding K’
Long-term safety Smﬁ@ PIL None

Conclusion O

The CHMP and PRAC conside that the risk management plan version 0.6 is acceptable.

2.7. Pharmacovigilance

Pharmacovigié\%system

The CHMP*% gﬂered that the pharmacovigilance system summary submitted by the applicant fulfils the
require f Article 8(3) of Directive 2001/83/EC.

2. .%W Active Substance

The applicant compared the structure of obeticholic acid with active substances contained in authorised
medicinal products in the European Union and demonstrated that it is not a salt, ester, ether, isomer,
mixture of isomers, complex or derivative of any of them.

The CHMP, based on the available data, considers obeticholic acid to be a new active substance as it is not
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a constituent of a medicinal product previously authorised within the European Union.

2.9. Product information

2.9.1. User consultation b

<

The results of the user consultation with target patient groups on the package leaflet su[@ed by the
applicant show that the package leaflet meets the criteria for readability as set out in t(
readability of the label and package leaflet of medicinal products for human use. O

eline on the

2.9.2. Additional monitoring &

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Ocaliva (obetichgli¢"acid) is included in the
additional monitoring list as it is approved under a conditional marketir@thorisation.

Therefore the summary of product characteristics and the package ﬁ‘let includes a statement that this
medicinal product is subject to additional monitoring and that th@ allow quick identification of new

safety information. The statement is preceded by an inverted% eral black triangle.

3. Benefit-Risk Balance Q
O

3.1. Therapeutic Context O

<

3.1.1. Disease or condition &

Primary biliary cirrhosis (PBC) is a rare, gulls, life-threatening liver disease characterized by cholestasis

with progressive impairment of bi the liver that results in increased hepatocellular bile acid

concentrations. Bile acids at elevaéepatocellular concentrations can be toxic to the liver. Such

hepatocellular injury results in inflammatory response and is signalled early on by the secretion of

alkaline phosphatase (ALP). patients with an inadequate response to therapy, the disease frequently

progresses to hepatic fibr(ﬁ eventual cirrhosis, hepatic decompensation, and death unless a patient
t i

receives a liver transplan per 2010).

3.1.2. Avail erapies and unmet medical need

L 4
There are limj Nerapeutic options for PBC patients. Liver transplantation can significantly improve
survival aff tus in patients (Corpechot 2008, Lindor 2009). However, it is a complex,
time-co ing operation with identified risks suitable only for patients with advanced liver disease,
includij ioperative and surgical complications, immunologic and infectious disorders, and various
meghi mplications. Complications of liver transplant include bleeding, rejection, infection, and side

ts from medications such as immunosuppressants. Furthermore, given the underlying autoimmunity
that*causes PBC, the disease can recur in a significant percentage of patients receiving liver transplants,
with increasing likelihood over time (Silveira 2010, Lindor 2009).

Ursodeoxycholic acid (UDCA), a bile acid constituent, is the only medicine currently approved to treat
PBC. UDCA improves biochemical indices such as ALP and bilirubin and delays histological progression
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(Poupon 1997, Corpechot 2008). The results of clinical trials of appropriate dose and length of treatment,
in combination with well-controlled epidemiologic analyses, provide strong evidence that treatment with
UDCA increases progression-free survival, with significantly greater benefit for patients who demonstrate
greater response as measured by decreases in ALP, bilirubin and ALT. Accordingly, UDCA treatment has
been recommended as first line therapy for patients with PBC in both European (European Assoclation for
the Study of the Liver [EASL]) and American (American Association for the Study of Liver Dise
[AASLD]) treatment guidelines (Lindor 2009, EASL 2009).

While UDCA has a marked impact on clinical outcomes in PBC, up to 50% of UDCA-treaf %ents either
fail to respond or have a suboptimal response as defined based on various liver bioch a&y algorithms.
These criteria included a decrease >40% in ALP from the baseline value or decrea@ a normal level
(Parés 2006); ALP <3x ULN, AST<2x ULN, and bilirubin <ULN (Corpechot ZO%pe hot 2011); and
normalization of abnormal concentrations of bilirubin, albumin, or both (Kui& 9).

The risk associated with non-response to UDCA is substantial. A cross-sectional study using the United
Kingdom PBC patient cohort (UK-PBC) data indicates that this lack of r se is significantly more
common in patients who are young at disease onset or who are male, préSumably reflecting an
accelerated disease course (Carbone 2013). Fifty percent of patien&] the UK-PBC study who had
presented with PBC below the age of 50 were either in a state o A non-response or had already
undergone liver transplantation. There is an increased impac ose patients with a non-response to
UDCA (in population terms) who develop the disease when r given their expectations of normal
lifespan. These patients are at significantly increased risk adverse outcome such as a liver transplant
or end stage liver disease (Parés 2006, Kuiper 2009 @hot 2008, Kumagi 2010b, Corepchot 2011,
Momah 2012). These findings have recently been conf&ed by both the nationwide UK-PBC group (Mells

2011) and the Global PBC Study Group (Lammer@@.

Furthermore, while UDCA at the recommendec@ge (13 mg/kg/day to 15 mg/kg day) is generally well
tolerated (Hempfling 2003, Axcan Pharma WS, Inc.), there is a small subset of PBC patients who are
unable to tolerate UDCA (primarily due toga intestinal symptoms) and thus are at an even greater risk
of adverse outcome if unable to rem@erapy.

While research has been conductem umber of other drugs (azathioprine, methotrexate, colchicine,
D-penicillamine, cyclosporine A, mbucil, glucocorticosteroids), little to no consistent research
supports the benefit of these @)unds on PBC (Rudic 2012).

Based on the totality of evij , there is a clear ongoing unmet medical need for second-line therapies
in this serious, life-threate disease, as well as other alternative therapies for the small percentage of
patients with PBC WhM unable to tolerate UDCA.

o

3.1.3. Main €linical studies

One single” iQstudy has been presented to support the efficacy of obeticholic acid (OCA) in
combinaty x
mono in adults unable to tolerate UDCA. The primary efficacy measure of the pivotal phase |11 trial
W rcentage of subjects at Month 12 with ALP <1.67x ULN and total bilirubin <ULN and ALP

e of 215% from Baseline.

ith ursodeoxycholic acid (UDCA) in adults with an inadequate response to UDCA or as
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3.2. Favourable effects

Results from the study at month 12 showed that a higher percentage of patients in the fixed OCA 10 mg
group (Nn=34, 47%) achieved the primary endpoint (defined as the proportion of patients with ALP<1.67
ULN and > 15% reduction in ALP and a total bilirubin < ULN at month 12) compared to placebey(n=7,
10%), thus demonstrating superiority (p<0.0001). A higher percentage of patients (n=32, 46 the
OCA titration group (key secondary endpoint) also achieved the composite endpoint, comp@to
months
t month 12

placebo (p<0.0001). Of note, a similar proportion of patients ineligible for OCA up-titr.ati

(who continued OCA treatment with the 5 mg dose) also met the primary composite en
(approximately 50%).

Treatment effect on the primary composite endpoint was supported by addition Qﬁlcy analyses
performed in the completer and EE populations. &

Mean absolute and percentage change from baseline to 6 and 12 months | , conjugated bilirubin,
GGT, ALT, and AST showed statistically significant differences over pla% both OCA treatment
groups for most of the endpoints (except LS mean percentage change o irubin for OCA 10mg vs.

placebo, at 6 months).

Responder analyses showed a higher percentage of patients in b
ALP reduction, compared to placebo (p < 0.0001) at both time
approximately one third of patients in each OCA treatmen@:
compared with 1% in the placebo group.

@CA treatment groups achieved the
ats, 6 and 12 months. At 12 months,

chieved an ALP reduction of >40%,

D€a

The percentage of subjects achieving the biochemica&tment response criteria (Paris | modified, Paris
11, Mayo 11, and Toronto I1), were also higher in ﬁtreated patients than in the placebo group.

In the monotherapy study (n=59), after 12 Wle treatment, the mean percent change from baseline
in ALP was -44.5% and -37.6% for the 10 mg afnd 50 mg OCA groups, respectively, in comparison to a

0.4% increase in the placebo group (p <E ).

Results from phase 11 trials are consis§

evidence provided. t

3.3. Uncertainties an itations about favourable effects

ith those of the pivotal study, which add robustness to the

Data on treatment effect Q 30 month of treatment from initiation of the pivotal study is at present
or

available for a limited4rop n of patients. Although it is acknowledged that the use of clinical measures

of treatment efficac d on long-term hard end-point is largely unfeasible in a phase IlI trial in PBC
patients, mainly ime constrains, the choice of a biochemical surrogate challenges the
interpretation «f results in terms of clinical benefit. Thus, the main uncertainty concerns to what

extent chang@aboratory parameters correlate with clinical liver outcomes. Other important
uncertai ?e\ the lack of data in patients with a more advanced stage of the disease and the limited
long-ter a.

Th r@ from the primary composite endpoint are mainly driven by changes in ALP, since the majority
nts entered with normal/near normal bilirubin values (<2 ULN) and remained normal throughout
théstudy duration. Furthermore, despite that approximately one third of patients in OCA treated groups
achieved an ALP reduction of >40% at 12 months (compared to 1% in placebo), few patients achieved
ALP normal levels (6 in the OCA-treated groups vs. none in the placebo group). In clinical practice, the
normalization of ALP levels with UDCA in early stages of the disease has been correlated with similar
survival rates as the general population. Nevertheless, based on the experienced gained with UDCA, OCA
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treatment resulted in changes in laboratory parameters that are indicative of a potential clinically relevant
benefit.

3.4. Unfavourable effects ;

OCA has been evaluated in 1507 subjects (including PBC patients, healthy volunteers and o
indications), who received at least one single dose. However, due to differences in dose s
treatment duration, the main safety population is comprised by those patients from th:\' al study

(n=216). {

The most commonly reported adverse reactions were pruritus (63%) and fatigue ). Adverse
reactions leading to discontinuation were 1% in the OCALIVA Titration group afid(1 in the OCALIVA 10
mg group. Pruritus was the most frequently reported TEAE across all treatmégt groups (38%, 56% and
68% in the placebo, OCA titration and OCA10mg groups, respectively). HOQ, the majority of pruritus
occurred within the first month of treatment and tended to resolve oveti

Pruritus was included as important identified risk into the RMP and Guim

and

ith continued dosing.
e on management and dose
adjustment for severe pruritus was included into the SmPC which was considered acceptable by the

CHMP. @

3.5. Uncertainties and limitations about u@rable effects

The safety population baseline demographics and dis s@racteristics were well balanced among study
arms and overall can be considered a mild populatio%n early stage of the disease. Representation of
patients with more advanced disease and/or vari egree of liver impairment was scarce. In addition,
since patients with total bilirubin > 2x ULN, sev; C@rtal hypertension or hepatic failure were excluded
from both the main studies, no information onment effect is available at present in patients with

decompensated disease. &

Hepatic effects related with disease pr ion (such as ascites, hepatic encephalopathy, oesophageal
varices, and upper Gl haemorrhage eihed to be numerically higher in OCA-treated patients and the
SmPC advises to monitor patients Ievation in liver enzymes and liver related adverse reactions.

None of the clinical hepatic A oses <10 mg were considered related to study drug by the
Investigators or the Sponsor. Sl he nature of clinical hepatic-related events in patients with PBC receiving
OCA was consistent with t ported in patients with late-stage chronic liver disease (ie, ascites, hepatic

encephalopathy, oe&&age arices), and considered likely related to disease progression.

It is acknowledged CHMP that there is insufficient support to conclude on a causal association

between liver inj d OCA at the proposed clinical doses. Therefore liver injury was qualified important
.

potential risk i RMP.

Even tho

& overall incidence was low further investigations in patients with moderate and advanced

disease Q hild-Pugh Class B and C), will need to be provided by means of the confirmatory studies

0
di exclude clinical relevance of this finding.

The,SmPC has been revised to include details regarding serious hepatic events to help health care
professionals manage their patients appropriately. Additionally, dosage recommendations for patients
with moderate (Child-Pugh B) and severe (Child-Pugh C) hepatic impairment have been included which
was considered acceptable by the CHMP.
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Lipid disorders were also reported in patients treated with OCA. Lipid disorders are commonly seen in PBC

patients. A clear pattern for the changes could not be identified and these changes did not seem to be
associated with the occurrence of CV AEs. Further characterization of the long-term safety of OCA with
respect to changes in lipid levels and CVD in patients with PBC will become available by means of the

conditions of the marketing authorization.

3.6. Effects Table

Short

Description

Favourable Effects

Unit

OCA fixed 10mg

OCA titration

Table 33: Effects Table for OCA in the treatment of PBC (data cut-off: 31-Augus 014

Placebo Strength of

evidence

ALP<1.67 ULN Primary % 47% N/A @ -Only
and 215% composite biochemical data
reduction in Endpoint @ is available (ALP
ALP and a total levels)
bilirubin <ULN { - ALP
at month 12 normalisation
Composite key % N/A 46% @ 10% with UCDA
endpoint secondary relays to better
endpoint prognosis;
Responder secondary % it is unknown if
analyses endpoint the same can be
(12months) Q extrapolated to
30% \ % 1% OCA results
ALP=40% - V(_ery few
patients on
0 either OCA
group
Q normalised ALP
levels
& -Relevance of
OCA
Anti-inflammato
0 ry effects is
unknown
Unfavourable Effects n
Pruritus POpOFeion  AE 70% AE 56% AE 38%
G3/4 49% G3/4 40% G3/4 17%
Q SAE N/A% SAE N/A% SAE N/A%
Tolerability \ AE 95% AE 93% AE  90%
>1dose >1dose >1dose
@ reduction/delay  reduction/delay: N/A reduction/delay
: N/A : N/A

AE leading to
discontinuation
s 11%

G3/4 69%

AE leading to
discontinuations 7%
G3/4 70%

AE leading to
discontinuation
s 3%

G3/4 50%
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3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

PBC is a rare, progressive disorder characterised by progressive impairment of bile flow and r@ng
hepatic toxicity. Patients with PBC have limited treatment options, with UDCA being the onl icinal
product current authorised for the treatment of PBC. Available data on UDCA treatments @e a
correlation between normalisation of ALP levels and progression-free survival. Up to S@atients do
not satisfactorily respond to UDCA treatment or are unable to tolerate it; their progn%i sombre, due
to the lack of alternatives. So, for patients not achieving adequate control of the d e, despite
treatment with UDCA or in the cases in which patients are not eligible to recei Nere is an unmet
medical need. In this context, OCA treatment has demonstrated relevant AlRfreductions in patients
treated with a fix OCA dose of 10 mg or titrating from 5 mg up to 10 mg.

As for UDCA, it is reasonably likely that the results on biochemical parﬁrs translate into benefit in
terms of clinical outcome data, although this remains to be formally iem strated by means of the

post-authorisation follow up within this conditional marketing authdrisation.

The safety profile appeared to be overall well tolerated and for, @part manageable with supportive

treatments (e.g. for pruritus) and/or dose adjustments. Toxi were generally mild-moderate, and
resulted in infrequent dose reductions, dose interruptionsor discontinuations. Also these AEs can be
reasonably managed with implemented recommendati he SmPC.

Therefore, at this stage OCA is presented as a suitatheatment option for those patients in need for
further treatment to prevent or delay PBC progre@u.

3.7.2. Balance of benefits and r'slg

Overall, the beneficial effect of OCA is c@tly based on changes in biochemical parameters. Although
very limited clinical data (such as )—@gy or different measurements of parameters of fibrosis) are
currently available sufficient correl as been established between ALP levels and liver outcomes from

previous clinical experience wit .

Although not yet demonstratﬁb clinical outcome parameters, available data are sufficiently indicative
of a clinically relevant be in'the treatment of PBC in adults with an inadequate response to UDCA or
as monotherapy in adults u le to tolerate UDCA.

The existing evidenw onstrated the benefits of OCA to a degree that allows them to be assessed
against the over tolerated and manageable safety profile in the studies conducted and the risks
related to the‘aﬁ ce of data.

In particula\ ack of direct clinical evidence showing the extent of efficacy and safety also in the long

term tre and in more advanced liver disease stages will be addressed within the conditions of the
marketi thorisation. This is considered acceptable due to the lack of treatment options in this second
lingyi tion of a severely debilitating disease. Furthermore the SmPC cautions adequately about

ility of limited data in patients with hepatic impairment and provides reasonable dose adjustments.

The benefit risk of OCALIVA for the treatment of primary biliary cholangitis (also known as primary biliary
cirrhosis) in combination with ursodeoxycholic acid (UDCA) in adults with an inadequate response to
UDCA or as monotherapy in adults unable to tolerate UDCA is considered to be positive in the context of
this CMA.
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3.7.3. Additional considerations on the benefit-risk balance

Conditional marketing authorisation

As comprehensive data on the product are not available, a conditional marketing authoris@ was
requested by the applicant during the procedure. @

The product falls within the scope of Regulation (EC) No 507/2006 concerning conditi(zn rketing
authorizations, as it aims at the treatment of a seriously debilitating and life-threateni N ease and is
designated as an orphan medicinal product: {

PBC is a rare, chronic, serious, life-threatening liver disease that progresses toh Q‘ibrosis, cirrhosis,
debilitating hepatic decompensation and death unless a patient receives a liv splant (Kaplan 2005).
Without therapeutic intervention, the combined effects of chronic cholestas'&d

ultimately lead to progressive liver impairment culminating in liver failureQ

bile-duct destruction
ting in liver transplant or
death. The 10-year survival of asymptomatic patients in 3 contempor@ries ranged from 50% to

70%. {

OCA for the treatment of PBC was granted Orphan Designation fro EMA COMP on 27 Jul 2010, as the
prevalence of the disease was below the EMA and COMP’s stau% reshold (no more than 5 in 10,000).

Furthermore, the CHMP considers that the product fulfils t@q ements for a conditional marketing

authorisation:
° The benefit-risk balance is positive, as discusseo\
° It is considered sufficiently likely that the apt will be able to provide comprehensive data:

Study 747-302 is a randomized, placebo-Cantrolled, international study being conducted to confirm
the clinical benefit associated with O%r‘eatment in patients with PBC who are either unresponsive
d

or intolerant to UDCA treatment bafj clinical endpoints.

Study 747-401 is a phase 4,
efficacy, safety, and pharmac
and moderate to severe h

@blind, randomized, placebo-controlled, study evaluating the
etics of obeticholic acid in patients with primary biliary cholangitis
pairment.

To assure timely complﬁ the studies the applicant is committed to conducting regular ongoing
assessments of patie cruitment, retention and event rate accrual over the course of study
conduct. The CH P/R&
enrolment upda
CHMP/Rapport

recomme, ons from the DMC to alter the conduct of the study. This was accepted by the CHMP.

rteurs will be provided with annual updates of key study metrics, including
d details on event accrual. The Applicant is further committed to notifying the

o

mmediately in the case of any unforeseen delays or issues with study conduct, or

2

unme

‘t edical needs will be addressed: Ursodeoxycholic acid (UDCA) is the only medicine currently

0 treat PBC. Up to 50% of patients do not satisfactorily respond to UDCA treatment or are

..@ o tolerate it; their prognosis is sombre, due to the lack of alternatives. As discussed above
ilable data are sufficiently indicative of a clinically relevant benefit in the treatment of PBC in

Q<

bination with ursodeoxycholic acid (UDCA) in adults with an inadequate response to UDCA or as
monotherapy in adults unable to tolerate UDCA.

The benefits to public health of the immediate availability outweigh the risks inherent in the fact that
additional data are still required. The positive benefit risk of OCALIVA and the lack of treatment
options in this second line indication of a severely debilitating / life threatening disease outweighs the
risk inherent in the fact that additional data are still required.
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3.8. Conclusions

The overall B/R of OCALIVA is positive.

4. Recommendations

Outcome *

>
2
9

Based on the CHMP review of data on quality, safety and efficacy, the CHMP conside &consensus that
the risk-benefit balance of OCALIVA is favourable in the following indication: 6

OCALIVA is indicated for the treatment of primary biliary cholangitis (also k s primary biliary
cirrhosis) in combination with ursodeoxycholic acid (UDCA) in adults with ami equate response to
UDCA or as monotherapy in adults unable to tolerate UDCA. 6

The CHMP therefore recommends the granting of the conditional marke@authorisation subject to the
following conditions:

Other conditions or restrictions regarding supply and UQ@
Medicinal product subject to medical prescription. Q

Conditions and requirements of the marketing @sation

Periodic Safety Update Reports

The requirements for submission of perioKife y update reports for this medicinal product are set out
in the list of Union reference dates (EURD, rovided for under Article 107c(7) of Directive 2001/83/EC
and any subsequent updates puinsh% e European medicines web-portal.

The marketing authorisation holde submit the first periodic safety update report for this product

within 6 months following authori n.

Conditions or restrictions{it; regard to the safe and effective use of the medicinal product

Risk Management N(RgP)

The MAH shall per; ﬁe required pharmacovigilance activities and interventions detailed in the agreed
RMP presente&'& odule 1.8.2 of the marketing authorisation and any agreed subsequent updates of the

RMP.
L 4

An upda NP should be submitted:
@ the request of the European Medicines Agency;

Whenever the risk management system is modified, especially as the result of new information
being received that may lead to a significant change to the benefit/risk profile or as the result of
an important (pharmacovigilance or risk minimisation) milestone being reached.
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Specific Obligation to complete post-authorisation measures for the conditional marketing

authorisation

This being a conditional marketing authorisation and pursuant to Article 14(7) of Regulation (EC) No

726/2004, the MAH shall complete, within the stated timeframe, the following measures:

Description

Du@e

Interventional study 747-302:

conduct and submit the results of study 747-302, a confirmatory double-blind,
randomised, placebo-controlled multicentre study investigating the clinical benefl
associated with OCALIVA treatment in patients with PBC who are either unresponsive
or intolerant to UDCA treatment based on clinical endpoints.

Rationale: to investigate the effect of OCA on clinical outcomes in subj Qi.th PBC

{
*
Description: In order to confirm the efficacy and safety of OCALIVA, the MAH shou@

<&
inal report: 2023
N

Interventional study 747-401:

Description: In order to confirm the efficacy and safety of OCA\éme MAH should
conduct and submit the results of study 747-401, a double- ndomised,
placebo-controlled study evaluating the efficacy, safety and acokinetics of

OCALIVA in patients with PBC and moderate to severe hepatie impairment.

Rationale: to investigate the uncertainties related r@ok of data in a population

Final report: 2020

with more advances liver disease

New Active Substance Status Q

Based on the CHMP review of the available®@ata, the CHMP considers that obeticholic acid is considered to
be a new active substance as it is not a constituent of a medicinal product previously authorised within the

European Union. 0

(\\
0\
.\o
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