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Glossary

AC Advisory committee

AE Adverse event

BLA Biologics license application

BPCA Best Pharmaceuticals for Children Act

BRF Benefit Risk Framework

CBER Center for Biologics Evaluation and Research
CDER Center for Drug Evaluation and Research
CDRH Center for Devices and Radiological Health
CDTL Cross-Discipline Team Leader

CFR Code of Federal Regulations

CMC Chemistry, manufacturing, and controls
COSTART Coding Symbols for T hesaurus of Adverse Reaction Terms
CRF Case report form

CRO Contract research organization

CRT Clinical review template

CSR Clinical study report

CSs Controlled Substance Staff

ECG Electrocardiogram

eCTD Electronic common technical document
ETASU Elementsto assure safe use

FDA Food and Drug Administration

FDAAA Food and Drug Administration Amendments Act of 2007
FDASIA Food and Drug Administration Safety and Innovation Act
GCP Good clinical practice

GRMP Good review management practice

ICH International Conference on Harmonization
IND Investigational New Drug

ISE Integrated summary of effectiveness

ISS Integrated summary of safety

ITT Intent to treat

MedDRA Medical Dictionary for Regulatory Activities
mITT Modified intent to treat

NCI-CT CAE National Cancer Institute-Common Terminology Criteria for Adverse Event
NDA New drug application

NME New molecular entity

OCs Office of Computational Science

OPQ Office of Pharmaceutical Quality

OSE Office of Surveillance and Epidemiology

osl Office of Scientific Investigation

PBRER Periodic Benefit-Risk Evaluation Report

PD Pharmacodynamics

Pl Prescribing information

PK Pharmacokinetics

PMC Postmarketingcommitment

PMR Postmarketing requirement

PP Per protocol

PPI Patient package insert

PREA Pediatric Research Equity Act

PRO Patient reported outcome

PSUR Periodic Safety Update report

REMS Risk evaluation and mitigation strategy

SAE Serious adverse event

SAP Statistical analysis plan
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SGE Special government employee
SOC Standard of care
TEAE Treatmentemergent adverse event
Abbreviation or Specialist Term Explanation
AASLD American Association for the Study of Liver Diseases
AMA antimitochondrial antibody
ALT alanine aminotransferase
ALP alkaline phosphatase
ANCOVA analysis of covariance
AST aspartate aminotransferase
ATC Anatomical/T herapeutic/Chemical
BAS bile acid sequestrants
BMD bone mineral density
BMI body mass index
BP blood pressure
CA cholic acid
CDCA chenodeoxycholic acid
CRA clinical research associate
CRF case report form
CRP C-reactive protein
CSR clinical study report
DB double-blind
DCA deoxycholic acid
DEXA dual-emission x-ray absorptiometry
DSMC Data Safety Monitoring Committee
EASL European Association for the Study of the Liver
eCRF electronic case report form
EE Efficacy Evaluable
ELF enhanced liver fibrosis (markers)
EOT end of treatment
EU European Union
FGF-19 fibroblast growth factor-19
FXR farnesoid X receptor
GCP Good Clinical Practice
GGT gamma-glutamyl transferase
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HA hyaluronic acid
HBV hepatitis Bvirus
HCV hepatitis Cvirus
HDL high-density lipoprotein
HDLc high-density lipoprotein cholesterol
ICF informed consent form
ICH International Conference on Harmonization
IEC independentethics committee
IL-6 interleukin-6
INR international normalized ratio
IRB institutional reviewboard
ITT Intent-to-Treat
IWRS interactive web response system
LA lysophosphatidic acid
LCA lithocholic acid
LDL low-density lipoprotein
LDLc low-density lipoprotein cholesterol
LLN lower limit of normal
LTSE long-termsafety extension
MedDRA Medical Dictionary for Regulatory Activities
MELD Modelfor End Stage Liver Disease
MMRM repeated measures linear mixed model
MRS Mayo Risk Score
NASH nonalcoholic steatohepatitis
NF National Formulary
OCA obeticholic acid
P3NP procollagen-3 N-terminal peptide
PBC primary biliary cirrhosis
PK pharmacokinetic(s)
REML restricted maximum likelihood
SAE seriousadverseevent
SAP statistical analysis plan
SAR suspected adverse reaction
SE standarderror
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Sl International Systemof Units

SUSAR(s) suspected unexpected serious adversereaction(s)
TE transientelastography

TIMP-1 tissueinhibitor of metalloproteinase 1

TIPS transjugular intrahepatic portosystemic shunt
TNF-a tumor necrosis factor-alpha

TNF-B tumor necrosis factor-beta

UDCA ursodeoxycholic acid

UK United Kingdom

ULN upper limit(s) of normal

us United States (of America)

USP United States Pharmacopeia

VAS visualanalogscale

VLDL very low-density lipoprotein

VLDLc very low-density lipoprotein cholesterol

WHO World Health Organization

WHODDE World Health Organization Drug Dictionary Enhanced
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1 Executive Summary

1.1 Product Introduction

Obeticholic acid (OCA) is amodified bile acid, derived fromchenodeoxycholic acid (CDCA), with addition of
single a-ethylgroupin the 6-carbon position (6a-ethyl-chenodeoxycholic acid or 6-ECDCA). The trade name
proposed by the Applicantis OCALIVA which is acceptable to the FDA.

In January 2006, InterceptPharmaceuticals Inc. submitted their first IND and since thenthe Applicant has had
numerous interactions with FDA to come to an agreementon an endpoint for accelerated approval. The primary
endpoint that was agreed upon by the Agencywas a composite of alkaline phosphatase (ALP) and total bilirubin
(TB) reduction. Interceptsubmitted the NDA filing on the basis of datafromasingle, pivotal phase 3study (747-
301) with supportivesafety and efficacy data fromtwo phase 2trials (747-201 and 747-202). Designation of PBC
(with inadequate response to UDCA) as a serious and life threatening disease with unmet medical need were the key
considerations in these discussions. The Agency has sincegranted orphan designation (April 2008), fast track (May
2014) and priority review (August 2015) of obeticholic acid for the treatmentof PBC. FDA generally requires that
two adequateand well-controlled trials be conducted to provide substantial evidence of efficacy for drug approval.
The adequacyofasingle trial to support approval is determined by its ability to support the efficacy claimbased on
the strength of the results. If only one clinical trial is conducted, theninternal consistency across study subsets,
evidence ofan effect on multiple endpoints, and statistically very persuasive efficacy results with much smaller
alphaless than 0.05is consideredin the evaluation. The Agency has flexibility in acceptance ofasingle trial
especially in rare diseases with unmet medical need. PBCis a rare disease with unmet medical need and as such, one
phase 3trialwas acceptable to the Division. FDA agreed to file the submission with 1,507 total human OCA
exposures, and~400 PBC patients were exposedto OCA (290 PBC patients for >6 months) at the time of NDA
submission. The ICH human exposure guidelines were met or exceeded.

1.2 Conclusions on the Substantial Evidence of Effectiveness

Ninety percent (90%) of patients enrolled in the pivotal trial had early stage PBCwith normaltotal bilirubin and
normal aloumin levels at baseline. Although the primary endpoint was pre-specified as a reductionin both ALP and
TB, due to the nature ofthe enrollment population, the primary endpoint was driven by ALP alone. In the phase 3
trial at month 12, a total of 46% patients in OCA titration armand 47% patients in the OCA 10mg arm compared to
10% patientsin the placeboarmachievedthe primary endpoint (predominantly due to reduction in ALP). The
protocol did not control for multiplicity beyond the primary endpoints, therefore, the secondary endpoints were
exploratory; however, the secondary endpoints were supportive of the primary efficacy outcome. Numerically
higher number of patients had gamma-glutamy | transferase (GGT) reduction, a maker of cholestasis, and reduction
of serumtransaminase (ALT and AST). IgM is not a prognostic marker in PBC, butan increasein IgM is seen in
most PBC patients. Numerically higher numbers of patients treated with OCA also showed IgM level reductions
(but not normalization) relative to placebo treated patients.

ALP is a prognostic marker of PBC progressionandhas been shownto correlate with survival and transplant free
survival based uponpublished literature by different hepatologist’s across different centers globally. The majority of
these publications had limited number of patients, utilized a single responder criteria for assessmentacross pooled
populations (early and advanced stages), and used different responder criteria by differentinvestigators leading to
significant challenges in the interpretability of the data. Asaresult,a group ofacademicians collaboratedand
formed the PBC study group;the group collected andanalyzed clinicaland laboratory dataon 4, 845 patients across
Europe and USA (retrospectively collected data). The UK PBC group collaborated and formed UK-PBC cohort
collected dataon ~6000 PBC patients and provided the analyses oftheir data tothe Applicantwhich was submitted
with this NDA. The PBC study group published results describingthe role of ALP in predicting outcomes, however
limitations in interpretationwere also observed.
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Tosupport useofthe Applicant’s pre-specified ALP threshold for the pivotal OCA trial 747-301, both the PBC
study group and UK-PBC cohort provided the analyses of data ona matched subset of patients similar to the clinical
trial (early stage PBC) patientsandwere able to showthat ALP is predictive of transplant free survival.
Additionally, FDA conducted independentanalyses of the PBC study group data utilizing the same matched subset
of patients (early stage disease subset) as in the pivotal clinical trial and reproduced the observation that ALP is
predictive ofthe clinical outcomes (Section 8.4). Based on the totality of evidence (primary and secondary
endpoints), an accelerated approval of OCA is recommended pendingtheclinical benefit trialand the PMRs
(assessing safety and efficacy of long termmonotherapy use, safety of OCA use in advanced stage PBC disease and
in decompensated cirrhosis patients).

1.3 Benefit-Risk Assessment

APPEARS THIS WAY ON ORIGINAL

CDER Clinical Review Template 2015 Edition 15
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Benefit-Risk Summary and Assessment

I recommend the approval of OCA fortreatment of primary biliary cholangitis (PBC). The approvability of this application relied uponthe acceptability ofthe surrogate
endpoint of reduction in alkaline phosphatase (ALP) to be reasonably likely to predict clinical benefit. See discussionbelow in this summary and in Section 8.4.

Obeticholic acid (OCA) is anew molecular entity that is a modified bile acid, derived fromchenodeoxycholic acid (CDCA)), with addition ofsingle a-ethylgroup in the 6-
carbon position (6a-ethyl-CDCA). OCA is a farnesoid X receptor (FXR) agonist. FXRactivation inhibits bile acid synthesis and promotes bile flow (choleresis). The proposed
indication for OCA for the treatment of primary biliary cirrhosis/cholangitis (PBC).  ® @ with an inadequate response to ursodeoxycholic acid (UDCA)or. @@
intolerantto UDCA.. Recommended dosing starts at OCA at 5mg for 3 months. Ifthere is an inadequate biochemical responsein ALP ortotal bilirubin (TB) and there are no
tolerability issues with OCA (i.e., no increasein pruritus or other adverse events), thedoseshould be uptitratedto OCA 10mg. OCA does not targetthe basic
immunopathogenesis of PBC; however, its choleretic action has the potential to slow disease progression. This upstreameffect of “choleresis” may be beneficial in potentially
reducing the downstreamconsequences of the disease (damage by toxic bile salts) and related complications (portal hypertension, cirrhosis, liver failure).

PBC predominately affects women (women to men 10:1), betweenthe ages of40and 60 years. PBCis a chronic, autoimmune, cholestatic, progressive disease, which in
addition to liver damage also leads to fatigue, pruritus, and siccasyndrome. PBC can range fromasymptomatic and slowly progressive to a symptomatic and rapidly evolving
disease. Other extra-hepatic autoimmune diseases canalso co-exist suchas Sjogren’s syndrome (34%), Hashimoto’s thyroiditis (13%), Raynaud’s syndrome (13%),
Rheumatoid arthritis (8%), psoriasis (6%), or other autoimmune disease (33-55%). Non-cirrhotic patients treated with UDCA typically respond biochemically, however
approximately 40% patients have an inadequate response to UDCA. Male sexis an independent predictor of poor response to UDCA. In addition, women <30years have only
a 50% likelihood ofresponse to UDCA. Ifthe disease is left untreated or inadequately responsiveto UDCA (assessed biochemically), patients progress to cirrhosis and liver
failure leading to liver transplant or death.

There is an unmet medical need in PBC patients who donotrespondadequatelyto UDCA orare intolerant to UDCA. Given the long durationfor clinical outcome trials to
show clinical benefit, it is reasonable to consider accelerated approval of OCA for PBC using a surrogate endpoint. Without therapeutic alternatives, PBCis seriousand life-
threating disease. The phase 3trial was a one yeartrialin 216 patients with threearms: placebo, OCA 10mg and OCA titration (dose increased at month 6 from5mg - 10
mg if patient hadno tolerability issues and did notachieve primary endpoint). The primary efficacy endpoint for the phase 3trial was a composite of ALP <1.67 X ULN and
totalbilirubin <ULN and at least >15% reduction in ALP. A total0f92% patients in phase 3 trial had normaltotal bilirubin; therefore the driving factor of the efficacy results
was reductionin ALP.

Phase 3resultsare as follows: At month 12, a total of 46% and 47% patients on OCA titration and OCA 10 mg arm, respectively, achieved reductionin ALP >1.67 XULN
and at least >15% reduction in ALP, and these were statistically significant relativeto placebo. Ofthe 18 patients whohadelevated ALP and TBat baseline, 1out of4
patientsin the titrationarm, 2 out of 7 patients in OCA 10 mg and none out of 7 patients in placebo armachieved the composite endpoint. The ALP reduction response is
durable as seenin the long termsafety extensiontrial data results submitted to a cutoff point of up to 30 months. Subgroup analyses (disease severity, age, gender) were not
conducted due to small sample size.

The protocoldid not control for multiplicity beyondthe primary endpoints; therefore the secondary endpoints were considered exploratory. However, the secondary endpoints
supportedthe primary outcome measure. A numerically high number of patients showed reduction in gamma-glutamyl transferase (GGT), which is a maker of cholestasisand
achieved a lowering of serumtransaminase (ALT). IgM is not a prognostic marker in PBC, butan increasein IgM is seen in almost all PBC patients. Numerically higher
numbers of patients treated with OCA showed IgM level reductions (but not normalization) relative to placebo patients, in who no changes in IgM levels were observed.
These secondary outcomes are supportive of the primary outcomes.
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The overall OCA profile is safe. The main adverse events include dose dependent pruritus, dose dependentreduction in HDLc and fatigue. The most concerning safety
adverseevents were serious liver adverse events that were seenwith higher OCA exposures.

Patients with severe pruritus at baseline were excluded. In the majority of patients, pruritus was managed with interventions such as alternative dosing schedules, treatment
interruption, use of bile acid binding agents and anti-histamines. Treatment emergent severe pruritus was the main reason for discontinuations in the OCA 10 mg treatment
arm. Fatigue was noted in OCA treated patients at a higher frequency compared to placebo.

Generally, patients with PBChave high HDLc levels (mean HDLc of the trial population was ~70-80 mg/dL). In the OCA clinical trials, dose dependent HDLc reductions
were seen; at month 12, reductions frombaseline in mean HDLc was observedin 21% of patients in OCA 10 mg arm, 15% in OCA titration armand 3% in placebo arm.
Almost 59 patients on OCA 10mg and about45 patients in OCA titration armhad some HDLc reductions, 5,4,and 0 patients enrolled to OCA 10mg, OCA titration arm and
placebo armhad HDLc reduction more than 2 standard deviation (>44 mg/dL). A few patients had HDLc decline to as lowas 7mg/dL. The observed lipid profile changes are
reversible with drug discontinuation.

Primarily at OCA dosesof25mg and 50 mg (which are higherthan theto-be-approved doses), liver biochemical test elevations and hepatic decompensationevents were
observed (new onset jaundice, ascites, and PBCflare). In the pivotal trial one patient receiving OCA 10 mg developedascites, in the OCA titration armone patient
experienced 2 separate events of ascites and 2 separate event so hepatic encephalopathy; and another patientdeveloped esophageal varices, while in the placeboarmone
patient had oneevent of variceal bleeding. OCA and its conjugates glyco-OCA andtauro-OCA undergo extensive enterohepatic recirculation and have a long half-life. PK
modeling showed that OCA 10 mg tablet oncea day administration led to high OCA systemic and liver exposures in patients with moderately advanced (Child-Pugh B) and
advanced (Child-Pugh C) cirrhosis. These highexposures could increase the risk of hepatic injury, as hepatic injury was seenin the nonclinical models at exposures that
would occurin patients with advanced cirrhosis on OCA 10 mg daily. The data on cirrhotic patients is limited; 20 patients with Child Pugh A cirrhosis were enrolled in the
clinical trial and no data in patients with Child Pugh Band Cis available forassessment of safety and efficacy. The Applicant proposed no dose adjustment for hepatic
impairment, however, the FDA reviewteamrecommendeda dose reductionin patients with Child Pugh Band Ccirrhosis in additionto close patientmonitoring, which is ako
included in the labeling.

Nonclinical data demonstrated the hepatobiliary systemto be the major systemoftoxicity. The NOAEL from the chronic toxicity study in rats and dogs were estimated to
producesystemic exposures approximately 2.3and 12 times those in humans at the maximum recommended human doserespectively, Section 4.4. The dosing regimen of 5
mg QD (proposedby the Applicant) would result in 9- and 17-fold increased steady state plasma concentrations (plasma Css, avg) and 1.7-and 2.3-fold increased steady state
liver concentrations (liver Css, avg) in moderateand severe hepatic impairment comparedto normal hepatic function, respectively. In the integrated analysis of safety there
was a dose-responseseen for hepatic decompensation events as well as biochemical changes possibly indicative of hepatic injury with higher hepatic OCA exposures.

ALP has previously not beenusedas a surrogate endpoint in PBC clinical efficacy trial for adrug approved by the FDA. The primary composite endpoint that was agreed
upon by the FDA forthis trial was ALP < 1.67xULN and TB< ULN and a> 15% ALP reduction. This composite endpointwas agreed upon onthe basis ofthe findings of
various publications that the Applicant submitted to the FDA to leverage theendpoint. The majority (92%) of patients enrolled in the phase 3 clinical trial had normal TB and
normal albumin at baseline consistent with early stagedisease (PBC staging per the Rotterdam Criteria). Given TB increases as thedisease progresses to moderately advanced
stage and/oradvanced stages, the primary efficacy endpointwas drivenmainly by ALP reductionalone in this study population of mostly early stage disease patients.

The acceptability of ALP being used asa surrogate for accelerated approvalin this applicationwas the central review issue. ALP is a non-specific enzyme and ALP can come
from different sources, including bone, liverand intestines. Liver alkaline phosphatase constitutes 40-50% of normal serumalkaline phosphatase activity, and its activity
increases in cholestatic liver disease. Liver alkaline phosphatase activity increases in the bloodearly in PBC. ALP is used both clinically for PBC diagnosis as well as for
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routine monitoring. To address this issue, the Applicantsubmitted the analyses ofthe PBC study group data with theNDA submission. The PBC study group analyzed dataon
~4.845 PBC patients (globally). correlated datawith survival outcomes and concluded ALP (<1.67 X ULN) is a surrogate reasonably likely to predict the clinical outcomes
(death, liver transplant) in early stage PBC. The UK-PBC cohort, which included ~6000 patients, showed that a reduction of ALP<1.67 X ULN correlated with improved
survival of patients. Long termoutcome data fromthe UK-PBC cohort showed persuasive results across subgroups and further substantiated that ALP is a surrogate thatis
reasonably likely to predict clinical outcomes. Additionally, FDA also performed analyses on the Global PBC datasets and found that ALP is reasonably likely to predict
clinical outcomes.

In orderto addressthe origin of ALPi.e., whether it originated frombone or liver, the Applicant performed ALP fractionation. The ALP fractionation was conducted only in
37 patients treated with OCA ; the Applicant reported that blood samples for this analysis were notavailable for placebo patients. The baseline ALP fractionation results
showed thatabout 80% ALP originated fromliver; and at the end ofmonth 12 the ALP reductionwas predominantly due to decrease in the liver ALP fraction. The major
limitation was that ALP fractionation performed in only 37 OCA treated patients and zero patients on placebo.

Anotheruncertainty remains whether ALP can predict outcomes in advanced stage disease: published literature currently supports TB to be a surrogate that predicts clinical
outcomes in advanced disease. A knowledge gap exists in the literature about whether ALP reductionin advanced stage disease can be predictive of clinical outcomes similar
to what was observed in the OCA trials for early stage disease. Itis also not known if ALP remains elevated in patients in advanced disease or whether it starts to trend
downward orwhether ALP it normalizes.

There is always a potential risk with accelerated approval ifthe surrogate in question, ALP reduction, does not in actuality predict clinical outcomes, as patients would be
exposed to thedrug, OCA, and have thepotential to experienceadverse reactions, as wellas the potential for financial and non-monetary costs of meffective treatment.
However, if ALP does predictoutcomes in early stage disease, then the patients who do not respond to UDCA (40%) and continue to have disease progression will benefit
from the treatment resulting in increased treatment options for patients who are intolerantto UDCA.. There is adequate evidence to support that a reduction of ALP is
reasonably likely to predict clinical benefit; howeveruntil the phase 4, confirmatory trialis completed the validity of ALP as a surrogate is unknown. Atpresent, there is an
ongoing confirmatory trial to demonstrate clinical benefit outcomes. In addition, there are no data on OCA in advanced stage disease or in patients with decompensated

cirthosis. The Applicanthas agreed toa PMR to assess PK safetyandefficacy in advanced stage disease patients. b@
Dimension Evidence and Uncertainties Conclusions and Reasons
Primary biliary cholangitis/cirthosis (PBC)is a chronic, slowly progressive (spanning over PBC is a slowly progressive, serious andrare liver
decades) autoimmune, cholestatic liver disease characterized by inflammatory destruction of | diseasethat affects primarily women with a typicalage
mterlobularand septal bile ducts. of onset 0f40-60 years. Patients eventually progress to
In the ursodeoxycholic acid (UDCA) treated patients the 5,10, 15 year survivalis 90%, 78%., liver cirthosis, liver failure, hepatocellular cancerand
and 66% and if untreated thesurvivalis 79%, 59% and 32% respectively. death orliver transplant. The phenotype is variable with
PBC predominately affects women; women to men ratio is 10:1, typicalage ofdiagnosis is 40- | some patients being fairly asymptomatic, and some
60 years ofage patients experiencing severe and debilitating s ymptoms,
PBC is a rare disease with prevalence 0£40.2/100,000 in US and 39.2/100,000 in Europe such as severe pruritus, fatigue, and malnutrition. In
Exact pathogenesis is unknown; but thoughtto occurin genetically predisposed patients in the | addition, patients also frequently suffer fromthe
presence of environmental triggers. Features ofboththe adaptiveand innateresponses symptoms of other co-existing autoimnmine diseases.
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Evidence and Uncertainties

Conclusions and Reasons

contribute to biliary pathology. The liver injury is mediated by inflammatory infiltration
(plasma cells, lymphocytes, mononuclear cells etc.), thatcauses necrosis of small intrahepatic
bile ducts leading to bile duct loss (ductopenia) and bile stasis. Bile salts are toxic and
contribute to damage ofbile ducts as well as hepatic parenchymal structures. The damage
causedby the inflammatory infiltrate and bile stasis leads to fibrosis and cirrhosis. Bile salts
are required in absorption of fat and fat soluble vitamins, decrease ofbile flow to intestines
causes malabsorption of nutrients and micronutrients.

Cirthosis is inevitable withouttreatmentand eventually leads to portal hypertension which
causes hemodynamic alterations such as increased portal pres sures, portal-s ystemic shunting,
splanchnic vasodilation and peripheral vasoconstriction, increased cardiac output etc.
Therefore in advanced stages of disease in additionto the nflammation, bile duct loss and bile
stasis mediated damage: progressive injury is accelerated by onsetofportal hypertension and
its complications (esophageal variceal bleeding, hepatic encephalopathy, spontaneous bacterial
peritonitis, ascites etc.) which further hastens the process of liver failure.

Other conditions such as osteopenia/osteoporosis leading to fractures, hyperlipidemia, and fat
soluble vitamin deficiency are also common in patients with PBC.

Fatigue and pruritus are the twomost common s ymptoms in PBC patients and are quite
disabling.

Ursodeoxycholic acid (UDCA ) was approved by the FDA in 1997 for PBC. Currently UDCA
is the only medical treatment available. Overall UDCA has a goodsafety profile. Non-cirrhotic
PBC patients whoachieve a biochemical res ponse with UDCA have survival comparable to
that ofa healthy population. Most cirthotic patients do not to achieve an adequate biochemical
response with UDCA.

About40% patients achieve inadequate biochemical res ponse with UDCA and continueto
progress to cirthosis and liver failure. ALP and TB are the two important components in
assessing response thathave been utilized in various retrospective clinical studies.

A small percentage (<5%) of patients do not tolerate UDCA mostly secondary to GI symptons
or hairloss.

Patients who do not respond to UDCA and continue toprogress and develop liver failure or
hepatocellular cancerrequiring liver transplantation (LTx) if eligible or succumb to death.
PBC is one ofthe top 6 indications for LTxin US.

Even with liver transplantation, PBCrecurrences are noted. Although the progression of PBC
in recipient liveris very slow, there is reportedly up to 10-43% incidence of PBCrecurrence at
15 years post-transplant.

There is an unmet medicalneed in patients with PBC
who are:

Intolerant to UDCA

Have an inadequate response to UDCA

Patients with advanced stage diseasewho are unlikely to
respond to UDCA

The treatment armamentarumwould greatly benefit
fromnovelsafe and effective therapies for these patients.
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Dimension

Evidence and Uncertainties
(b) (4

The efficacy of OCA was established in one phase 3 trial; the phase 3 trial was adequately
designed and well-controlled. The safety and efficacy of monotherapy was assessed in two
additional phase 2 trials. The database encompassed a total 0f440 patients enrolled across all 3
trials, as well as supportive data fromnultiple nonclinicaland phase 1 trials. The trials varied
in treatment durationand dose.

Patients were enrolled on basis ofelevated ALP while the overwhelming majority of patients
had normaltotal bilirubin and normalalbumin and thus were considered early stage disease by
the Rotterdamcriteria (early stage - normal total bilirubin and albumin, moderately advance
stage - either TB abnormal, advanced stage— both abnormal).

Notably, a 3 month phase2 trial assessed efficacy of OCA monotherapy and the biochemical
response of ALP reductionwas alsoobserved, similar to phase 3 trials results, relative to
placebo arm.

The phase 3 trial was a one yeartrialin 216 patients with threearms, placebo. 10mg and
titration from5mg to 10 mg. The primary efficacy endpoint for the phase 3 trial was a
composite of ALP<1.67 X ULN and total bilirubin <ULN and at least >15% reduction in
ALP. However, since 92% patients in phase 3 trial had total bilirubin within normalreference
range, the main driver ofthe efficacy results was reductionin ALP.

Phase 3results are as follows: At month 12, a total 0f46% and 47% patients on OCA titration
and OCA 10 mg arm respectivelyachieved reductionin AIP>1.67 XULN and at least>15%
reductionin ALP, and these were statistically significantrelative to placebo. Ofthe 18 patients
who had elevated ALP and TBat baseline, 1 out of4 patients in the titrationarm, 2 out of 7
patients in OCA 10 mg and none out of 7 patients in placebo armachieved the composite
endpoint. The ALP reduction responseis durable as seenin the long termsafety extension trial
in data submitted to a cutoffpoint ofup to 30 months. Subgroup analyses (disease severity,
age, gender) were not conducted due to small sample size.

The trials demonstrated reduction in ALP, which was seen as early as 2 weeks and the
response was durable and sustained at 3 months in both phase 2 trials and at 12 months in the
phase 3 trial. The Global PBC study group published results by conducting retrospective
analyses on 4,845 PBC patients and found ALPand TB, as a compositeendpoint,
prognosticates death and liver transplantation.

FDA conducted additional analyses ofthe Global PBC data and identified a subsetofpatients
that matchedthe trialpopulation (baseline ALP>1.67 X ULN, UDCA concomitantusage, and
early stage disease as per Rotterdamcriteria). Using these same matching criteria resultedin

Conclusions and Reasons

If ALP is on the causal pathway of PBC, the reduction in
ALP would equate to slowing down the progression of
diseaseand therebyallowing patients to live with their
native liver fora longer duration. This will help avoid the
complications ofliver transplantation and commitment to
lifelong immminosuppression. There are no treatment
options for patients who fail UDCA; therefore, OCA is a
therapeutic option in patients who fail UDCA.

Limitation ofdata: The phase 3 trial enrolled 90% of
patients with early stage disease. The remaining 10% of
patients enrolled had moderately advanced disease;
therefore dataare limited. There are no data in advanced
liver diseasepatients (as defined by Rotterdamcriteria)
or in patients with decompensated cirthosis; therefore,
the benefits and harmin this population with OCA use
are unknown.

Although dose recommendation for OCA use in patients
with advanced stages of PBC have been proposed by the
FDA. these may not be adequate for all patients with
variable ranges ofhepatic impairment. Therefore,
additional safety data are required for this population.

The confirmatory trialis ongoing anduntil the results are
analyzed the clinical benefit outcomes of ALP to support
its use as a surrogate are yetto be established.

There is a sub-group of patients in whompruritus
worsens secondary to OCA treatment and cannotbe
managed by anti-histamines, and bile acid sequestrants.
These patients may not be able to tolerate thedrugand
will not benefit fromOCA treatment.

CDER Clinical Review Template 2015 Edition

20

Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716




Clinical Review

Ruby Mehta
NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Dimension

Evidence and Uncertainties

Conclusions and Reasons

181 patients identified in the phase 3 trial. The following thresholds were identified as if the
baseline ALP>2 X ULN, then patients were designated as responders when theyachieved
both ALP <2.0xULN and decrease >40% AND if the patients’ baseline ALP were >1.67 X
ULN then theywere designated as responders if they achieved both ALP <1.67<ULN and a
decrease > 15%. For the FDA derived thresholds, the C-statistics (0.68-0.70) and Hazard ratio
were (2.54-2.68), which was better when compared with C-statistics 0£0.64-.068 and HR of
1.82-2.42 for the pre-specified threshold. FDA modified exploratory analyses of ALP
reductionwas statistically significant for the OCA treated group (43% and 38% for OCA 10
mg and OCA titration group respectively) compared to 5% responsein placeboarm.

An Advisory Committee meeting was held on April 7® 2016 to query whether ALP was an
appropriate surrogate that is reasonably likely to predict clinical benefit. The ACmembers
voted unanimously (17-0) in favor of OCA approval on the surrogate basis of ALP reduction,
Based on the biological plausibility of ALP as a surrogate in PBC, he AC committee
considered ALP a diagnostic biomarker, as wellas a marker for monitoring progression ofthe
disease.

The secondary endpoints were TB, GGT. AST and ALT. The total bilirubin also reduced albet
this was seenin only a few patients treated with OCA.. A statistical significantnumber of
patients treated with OCA achieved GGT reduction, whichis supportive evidence for
reductionin cholestasis. Aminotransferases (ALT and AST) reductionwas also statistically
significant in the OCA treated groupandis supportive ofreduction of hepatocellular damage.
Additionally, there was reduction (but not normalization) of IgM in the OCA treatment groups,
which was statistically significantcompared with placebo group. IgM is specifically elevated
i PBC.

The safety database for OCA includes all patients fromtwo phase2 and one phase 3 trial.
Additional safety database reviewed included trials conducted in healthy volunteers (PK/PD
trials) and non-alcoholic steatohepatitis (NA SH) trials. The safety profile demonstrated for
OCA was consistentacross phase 2and 3 trials.

Dose dependentincreasein pruritus as wellas severe pruritus was observed. Incidence of
pruritus was 38% in placebo, 56% in OCA titration armand 68% in OCA 10 mg arm.
Incidence of severe pruritus was 7% in placebo, 19% in OCA titration armand 23% in OCA
10 mg arm. There were 7 discontinuations due to pruritus in OCA 10 mg armand one
discontinuation in OCA titration armcompared to zero in the placeboarm. The incidenceof
pruritus was higher in patients with baseline ALP>3 X ULN.

Dose dependentincreasein the incidence of fatigue was also seen: 14% placebo patients, 16%
patients in titration armand 23% patients in OCA 10 mg arm experienced fatigue.

Overall the safety of OCA use is well characterized in
early stage PBC population.

There were no major/serious safety concerns (i.e., death
or life threatening adverse events).

Pruritus and fatigue appear to be worsened in some
patients taking OCA and could limit use in some
patients.

Reduction in HDLc may occurover time and may
mcrease therisk for cardiovascular events.
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Conclusions and Reasons

Dose dependent HDLc reductions were seen. At month 12, reductions frombaseline in mean
HDLc was observedin 21% in OCA 10 mg arm, 15% in OCA titration armand 3% in placebo
arm.

Pruritus and dyslipidemia were reversible with OCA discontinuation.

The majority of patients were female and white. Differences in the incidence ofthe adverse
events were not discernable across different sub-populations (age. gender, race, baseline
UDCA use, baseline total bilirubin) as the small sample size and imbalance across treatment
groups precludes a meaningful interpretation.

Drug-drug interactions were limited (Obeticholic acid may increase the exposure to
concomitant drugs that are CYP1A2 substrates).

Nonclinical data indicated that OCA can induce liver injury at high doses (OCA 100 mg). In
the healthy human trials liver biochemical abnormalities were notedat OCA 100 mg dose.
Atdoses of25mg and 50 mg (which are higherthan the to-be-approved doses of 5 and 10mg),
higherrates ofhepatic decompensation events were observed (new onsetjaundice, ascites, and
PBC flare) as well as biochemical changes possibly indicative ofhepatic injury.

OCA undergoes enterohepatic circulationandit and its conjugates have a very long half-life.
PK modeling showed that OCA 10mg tabletoncea day administration leads to very high OCA
systemic and liver exposures in patients with moderately advanced (Child-PughB)and
advanced (Child-Pugh C) cirrhosis. These high exposures could causean increased risk of
hepatic injury. There is lack of clinical data in patients with advanced cirrhosis as only 20
patients with Child Pugh A cirthosis were enrolled in the clinical trial.

ALP may be a better marker of progression of disease and res ponse to treatment in early
phases of PBC. As the diseaseprogresses the ALP levels may gradually decrease as bilirubin
increases making it an inadequate marker for trials in patients with advanced disease.

Data oflonger duration of OCA use are requiredto

understand theimplications of cardiovascular events with
HDLc lowering.

OCA canresult in liver injury at high exposures as seen
in nonclinical studies and in early phase trials with
higherdoses.

Patients with impaired hepatic function canhave nmich
higherexposures and a reduced dose has been
recommended forthesepatients. Additional data is
needed in patients with hepatic impairment.

Higherrates ofhepatic adverse events were seenat higher OCA doses. The maxinmm efficacy
is seen at OCA 10 mg after which the efficacy response plateaus.

Treating physicians will be able to monitor patients’ response to treatment based on liver
biochemical changes.

The safety and efficacy of OCA have not been studied in patients with advanced liver disease
and limited data are available for patients with moderately advanced liver disease. The dose

The prescribing information recommends:

e OCA doseof10mg which is not to exceed 10
me.

e Ongoing assessment of liver biochemical tests
and HDLc.

e Dose adjustment in patients with hepatic
impairments and in instances of disease
progression; these dose adjustments nmist be
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adjustment proposed by FDA is based onmodeling and simulation in Child Pugh A,Band C
hepatic impairment (based ondata gathered in other liver diseases). This dose adjustment may
or may not be sufficient toaccommodate for later stages ofhepatic impairment in PBC
patients. PMR placebo-controlled studies will be required in patients with advanced stage liver
disease (per Rotterdamcriteria) and patients with decompensated cirrhosis.

Long term safety datawith OCA use as monotherapy are lacking.

The safety of OCA hasnotbeen established in pregnant women.

done on an ongoing basis.
e (Close monitoring during dose adjustments.

PMR to gatheradditional data froma placebo-controlled
OCA as monotherapytrial.
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2 Therapeutic Context

2.1 Analysis of Condition

Primary Biliary Cholangitis/Cirrhosis (PBC) is an autoimmune, chronic cholestatic liver disorder with a progressive
clinical course extendingover many decades. PBC s characterized by non-suppurative destruction of the small
intralobular bile ducts (lymphocytic inflammation), which is a unique feature. Loss of the intralobular bile duct
(ductopenia) leads to progressive impairment of bile flow in the liver resulting in increased hepatocellular bile
concentrations. Bile acids at elevated concentrations can be toxic to the liver.

Exact pathogenesis is unknown; but thoughtto occurin genetically predisposed patients in the presence of
environmentaltriggers. Features of both the adaptive and innate responses contributeto biliary pathology. The liver
injury is mediated by inflammatory infiltration (plasma cells, lymphocytes, mononuclear cells etc.), thatcauses
necrosis of small intrahepatic bile ducts leading to bile duct loss (ductopenia) and bile stasis. Bile salts are toxic and
contribute to damage of bile ducts as well as hepatic parenchymal structures. The damage caused by the
inflammatory infiltrate and bile stasis leads to fibrosis and cirrhosis. Bile salts are required in absorption of fat and
fat soluble vitamins, decrease of bile flow to intestines causes malabsorption of nutrients and micronutrients.
Cirrhosis is inevitable withouttreatmentand eventually leads to portal hypertension which causes hemodynamic
alterations suchas increased portal pressures, portal-systemic shunting, splanchnic vasodilationand peripheral
vasoconstriction, increased cardiac output etc. Therefore in advanced stages of disease in addition tothe
inflammation, bile duct loss and bile stasis mediated damage; progressive injury is accelerated by onset of portal
hypertension and its complications (esophageal variceal bleeding, hepatic encephalopathy, spontaneous bacterial
peritonitis, ascites etc.) which further hastens the process of liver failure.

Ursodeoxycholic acid (UDCA)is the only approved treatment. Approximately, 60% of patients respond to UDCA
and have a closeto normal life expectancy. Without treatmentor secondary to inadequate response to UDCA
patients, the disease progresses at a variable rate to liver failure™ ? leading to death or liver failure. PBC is the 6"
leading indication for liver transplantation in the US. PBC recurrence is seen after liver transplantation.

PBC is a rare liver disease. Based on well-defined case findings, the incidence and prevalence rates for PBCin

Europe, North America, and Australia are reported ranging from0.33 to 5.8 per 100,000 inhabitantsand 1.91to 40.2
per 100,000 inhabitants, respectively.

Autoimmune diseases are commonly observed in patients with PBC®. More than 80% of patients have been reported
to exhibit features of at least one non-hepatic autoimmune disease (~55%) sometime during theclinical course of the
disease. Sicca syndrome (dry eyesand dry mouth) is seenin up to 70% of PBC patients. Other autoimmune
conditions observed with PBC are Sjogrens’ syndrome (~34%), Raynaud’s syndrome (13%), Hashimotos’
thyroiditis (13%), rheumatoid arthritis (8%), Scleroderma or CREST* (~2%), and inflammatory bowel disease (~
1%).

PBC disproportionately affects women (women: men ~10:1). The typicalage of diagnosis is between40and 60
years ofage. Recentdatasuggest that thosewho are young at onset (diagnosed before 50 years of age) or male have
a worse prognosis*. Racial and ethnic differences in PBC patients have notbeen consistently identified.

Antimitochondrial antibodies (AMA) directed against the E2 subunit of the pyruvate dehydrogenase complexare a
sensitive serological hallmark of PBC. AMA is the serological hallmark of disease. AMA is a highly disease-
specific autoantibody found in 90-95% of patients and less than 1% of controls. AMA is presenteven before
biochemical abnormalities are seen. Currently, the diagnosis is made when two of the following three criteria are

! CREST (calcinosis, Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia syndrome)
isalimitedtype of scleroderma.
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met>:

1. Biochemicalevidence of cholestasis with elevation of ALP activity (for more than 6 months)

2. Presence of AMA, which presentin ~95% of patients and is detectable years before the clinical signs
appear

3. Histologic evidence of chronic non-suppurative cholangitis of small and medium size bile ducts if
a liver biopsy is performed.

PBC disease progression varies widely across patients, with some patients progressing to decompensation
overaperiod ofa few years and others remaining asymptomatic for more than a decade. In the early stages of
disease, PBC patients do not manifest thesigns and symptoms of illness. Diagnosis is suspected based on cholestatic
serumliver tests and confirmed with AMA testing. In 95% of patients AMA is present, which is diagnostic of PBC.
About5-10% patients are AMA negative, in these cases a liver biopsy can substantiate the diagnosis. Liver biopsy is
also utilized if diagnosis of PBCis questionable, if the alkaline phosphatase activity is >1.5 times normal and AST

>5 time normal. Liver biopsy may be recommended in AMA-negative patients andto exclude other concomitant
diseases suchas autoimmune hepatitis and non-alcoholic steatohepatitis.

Figure 1: Natural History of PBC

" Intact bile ducts

Cholestasis H : i
T T T al
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Hepatic inflammation; Bile duct damage; AMA positive; Lipid
abnormalities

Source: Figure modified, adopted from Applicant AC slide presentation
Clinical Symptoms in PBC:

1. Fatigue:is the most common buta non-specific symptom, has beenfound in up to 78% of patients. Fatigue
is associated with excessiveday time somnolence. Fatigue does not correlate with the severity, histological
stage orduration of PBC. Fatigue is associated with lower overall health-related outcomes.

2. Pruritus:is more specific to PBC and occurs in 20%-70% of patients. Pruritus can be local or diffuse, is
worse at night, oftenexacerbated by contact with certain fabrics (wool), heat etc. Pruritus is localized to
soles of feet, palms of hands, with most ofthe intense itching occurring in late evening. Pruritus typically
diminishes as disease progresses and disappears when patients develop cirrhosis and liver failure. Ethology
for pruritus is unknown; however, the currentthinking s that pruritus is dueto the following suspected
pruritogens: bile salts, endogenous opioids, histamine, serotonin, progesterone/estrogen, and
autotaxin/lysophosphatidic acid.

3. Osteoporosis: occurs in up to a third of patients. The relativerisk of developing osteoporosis in PBC
compared to age-matched healthy population is 4.4%. The cause of osteoporosis in PBC is uncertain.
Patients with PBC appear to have “low-turnover” osteoporosis in which bone formationis inhibited and
bone resorptionis lowornormal. Vitamin D metabolismis normalin patients with PBC except for those
with jaundice and clinically advanced disease. Fractures occur at higher rates than the general populationin
patients with PBC.

4. Portalhypertension: oftendevelops in the advanced stages of PBC when patients have well-established
cirrhosis; however, in contrastto other liver diseases, it may develop prior to cirrhosis. Jaundiceis a late
finding. As the disease advances, there is developmentof portal hypertension and its complicationssuch as
esophageal varices, ascites, hepatocellular carcinoma (HCC), and hepatic encephalopathy etc.
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5. Hyperlipidemia: is seen in PBC, with disproportionately elevated high density lipoprotein cholesterol.
Patients with PBCare not at increased risk of death fromatherosclerosis®’. However, recentmeta-analyses
demonstrated statistically significantincreased risk of cardiac atherosclerosis disease among patients with
PBC; however evaluation of publication bias was notaccounted in this meta-analysis review.

Xanthelasma and xanthoma may be present. Overlap syndrome with autoimmune hepatitis can also be found. The
survival of individuals who develop esophageal varices is poor with a 5-year survival rate of 63%. Mean survival
once total bilirubin reaches 2mg/dL s 4 years, declining to 2 years when bilirubin reaches 6 mg/dL®. The risk for
HCC is increased in advanced PBCand is also associated with decreased survival. Withouttherapeutic intervention
the disease progresses to liverimpairment leading to liver failure resulting in liver transplant or death.
Complications of liver transplant include death, primary graft failure, graft rejection at any time post transplantation,
infections, and side effects ofimmunosuppressants. PBCrecurrence is seenin about23%, 35% and 43% of recipient
liver at5, 10 and 15 years respectively at follow up.

Stages of disease: There is no unified definition of stages ofthe PBCin the literature. The diseasestage can be
classified as early stage, oradvanced stage onbasis of:

1. Histology [Utilizing with Ludwig/Scheuer PBC Stage 4 (cirrhosis) or Ishak score 6 (cirrhosis)].

Liver biopsy data are limited in PBC. In clinical setting, the diagnosis of PBCis made with AMA, a liver biopsy is
typically not performed; moreover, the disease progresses very slowly, a liver biopsy is not performed in for patient
follow up. Fromthe available data, it seems that cirrhosis is considered advanced stage disease by mostclinicians.
However, the caveatbeingthata patient can bein stage 4 (Ludwig/Scheuer classification) or stage 6 (Ishak score)
fibrosis i.e., Child Pugh A and may remain in this stage for many years orevenadecadewithout experiencingany
clinical significant event (decompensation events).

2. Biochemical markers (total bilirubin and aloumin)

A Rotterdamcriterion is utilized mostly in European countries; andthis classification criterion is notwidely used in
the US. Other biochemical markers such as AST, ALT,and ALP are also utilized.

Table 1: Rotterdam Criteria

Stage Criteria

Early normal total bilirubin and normalalbumin
Moderately Advanced eitherabnormaltotal bilirubin orabnormalalbumin
Advanced abnormaltotal bilirubin and abnormal albumin

Source: Adapted fromKuiperet.al, 2009 “Improved Prognosis of Patients with Primary Biliary Cirrhosis That Have
a Biochemical Response to Ursodeoxycholic Acid” Gastroenterology 2009

The advantage of utilizing the Rotterdamcriteria includes ease of assessing disease stage in PBC patients, and
without a need for invasivetesting. Also,arise in TB is a very sensitive marker in PBC for assessmentofthe
diseaseprogression. The limitations include the lack of further granularity of staging oncea patientis in the
advanced stage of disease. Additionally, in theory, the presence of ascites confounds the interpretation of albumin

levels. One problemthat exists with this classificationis patients in compensated cirrhosis can havenormal TBand
normal albumin, therefore the correlation betweenthe

3. Onsetofsymptoms of portal hypertension and its complications.

Once portal hypertension ensues and patientcan experience events such as ascites, elevations of TB, esophageal
variceal bleeding, hepatic encephalopathy, spontaneous bacterial peritonitis, thepatient is nowin the
decompensated cirrhosis stage which is associated with a very high mortality and morbidity and portends proximity

to death orneedfortransplant. Notably, in PBC portal hypertension symptoms can occurevenin the absence of
cirrhosis.

Prognostic markers: Genderand agewere foundto predict prognosis in PBC. Presence of symptoms, specifically
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fatigue and pruritus are used more forrisk stratification, buta correlation with survival or prognosis has notbeen
established.

Biochemical prognostic markers for PBC: ALP and TBare the two surrogate markers that have beenstudied by
various groups. In addition, aminotransferases (AST, ALT), gamma-GT, and albumin have alsobeen proposed as
biochemical predictors of decompensation and mortality.

Risk scores for prognostication: Have beendescribed and analyzed bothretrospectively and prospectively. A few
of themare mentioned here.
1. Mavo Riskscore: Mavo Risk Score was calculated as follow: R = 0.871 x loge(biliubin [meg/dI])+2.53 x

loge (albumin [em/dL]) +0. 039 x age [vrs]+2.38 x loge (prothrombin time [sec]) +0.859 x edema.
Patients with an MRS >4.5have a high risk of UDCA therapy failure

COPYRIGHT MATERIAL

Source: Adapted fromLammers et.al., 2014

2. GLOBE Riskscore 2014
((0.044378 * age at start of UDCA therapy +0.93982 * IN(bilirubin times the upper limit ofnormal (ULN) at 1
year follow-up)) + (0.335648 * LN(alkaline phosphatase times theUINat 1 year follow-up))—2.266708 * albumin
leveltimes the lower limit of normal (LIN) at 1 year follow-up —0.002581 * platelet countper 109/Lat 1 year
follow-up).
The Globe score utilizes : a complex mathematicalmodel that utilizing age at start of UDCA, ALP, TB, albumin and
platelet count in modeling for prediction of survival.

3. UK PBC Risk Scores 2015
1-baseline survival function”exp(.0287854* (alp 12xuln-1.722136304)-.0422873*(((altas t 12xuln/10)*-1)—
8.675729006)+1.4199* (In(bil12xuln/10)+2.709607778)— 1.960303* (albxlln-1.17673001)-.4161954* (pltxlin-
1.873564875)).
Another complexmathematical model that utilizes biochemical parameter: ALP, AST, ALT, TB, albumin and
platelets and predicts survival.

Since the approval ofthis application hinges on ALP. a briefdiscussionof AIPis presented. In addition. a brief
description of total bilirubin and conjugated bilirubin is also presented.

Alkaline Phosphatase

ALP is a zinc metalloenzymes which hydrolyzes organic phosphatase in alkaline medium. In humans, there are four

distinct but related ALPs:
1. Intestinal,
2. Placental,

3. Placenta-like,

4. And liver/bone/kidney (tis sue-nonspecific ALP).
The genes ofthe first threeare located together on chromosome 2, whereas the tissue-nonspecific ALP form is
located on chromosome 1. In pregnancy. there is a slow increase in ALP values during the first 6months, followed
by alarger increase and reaching up to three or four times the usual values. This increase is mainly caused by the
placentalisoenzyme. Abnormal ALP levels may also be a sign of metastatic cancer ofthe liver, bronchogenic
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carcinoma, lymphoma or infiltrative diseases such as sarcoidosis.’.

ALP is bound tothe canalicular membrane, and is present onthe surface cholangiocytes.

The functionof ALP is to catalyze the hydrolysis of phosphate esters, most notably, ATP in the hepatobiliary
canalicularspace. ALP is an important regulator of canalicular pH, ATP concentrations and secretion of HCO3 rich
alkaline bile.

Primarily bile acids increase in PBC and cause the damage seenin cholestatic liver disease. Bile acids have
membrane solubilizing features and increase the permeability of intercellular tight junctions, thereby increasing
detachment of membrane bound ALP andenhancingthe passage of the enzyme into sinusoidal blood. This
redirection of ALP to the circulationand speculated of decreased ALP in the canalicular space which is thought to
be detrimental.

In healthyadults, liverand boneaccountfor more than 80% of circulating ALP. In PBC, ALP and GGT can both be
mildly or markedly elevated. Increased ALP is foundin bothintra-and extrahepatic cholestasis, butthe diagnostic

sensitivity, in cholestatic disease is 80% to 100%. Elevated ALP does not differentiate between intra-and
extrahepatic cholestasis,

ALP is a marker of cholestatic conditions. Fibrates selectively decrease liver-ALP (L-ALP) activity in blood and
anti-epileptics have inductive properties and increase Liver-ALP. These effects (of drug-induced increase or
decrease in ALP) are confined to theliverisoenzyme. Importantly, high immunoglobulin concentrations can
markedly enhanceserum ALP activity.

Reviewer Comment: Duringthe literature review, it was noted in several publications that patients older than 60
(especiallywomen) have higher ALP (up to 1.5 times normal) thanyounger adults (Poupon 2015). This laboratory
variabilitywas not accounted for and the same absolute cut-offvalue of ALP was usedfor all ages®. This concern
was discussed with Applicant during the review process however; the Applicantresponded thatthere werecurrently
no data available tosuggest thevalidity ofthe differencein ALP levels in patients older than 60years. Additionally,
in discussions with hepatologyexperts duringthe AC meeting, there was consensus that these differences have not
been noted tobe true intheir clinical practices. Therefore, the Divisionagreedto accept the ULN for ALP to be the
same for all ages.

ALP is elevated in many inflammatory conditions®. Smokers have 10% higher ALP levels thannonsmokers® . ALP
levels also fluctuate approximately 6% from week to week in healthy individuals®. Normal ALP variability in
healthy individuals and smokers has beenaccounted for in the trial by using a change in ALP ofat least>15%
reduction.

The ALP assay variability is less than10%. However, the intra-patient variability was not knownat the time of NDA
submission. During this trial, the Applicantperformed analyses of intra-patient variability, which is discussed in
Section 6.3.11.1.

Total and Conjugated Bilirubin
Bilirubin is the breakdown product of heme fromcells, such as red blood cells (RBCs), cytochrome P450and
myoglobin. Almost80% ofheme is derived fromhemoglobin breakdown in RBCs. In the liver, bilirubin is

2 http://www.ncbi.nlm.nih.gov/pmc/articles PMC545762/

® http://ac.els-cdn.com/00098981759007 16/1-s2.0-0009898 1759007 16-main pdf? tid=77d0c700-4433-11e5-8d9e-
00000aach361&acdnat=1439742534 5e287blcdbl71dbbl4fb9b49533baf4c

4 Frost-Pineda K1, Liang Q, Liu J, RimmerL, Jin'Y, Feng S, Kapur S, Mendes P, Roethig H, Sarkar M. Nicotine Tob Res. 2011 Mar;13(3):182-
93
% http://www. exeterlaboratory.com/test/alkaline-phosphatase/
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solubilized by UDP-glucuronosyl transferase which conjugates bilirubin to glucuronic acid. The soluble bilirubin is
then actively transported fromthe hepatocyte into canalicular bile by an ATP-dependent transport process which is
the rate limiting step in hepatic bilirubin excretion.

Conjugated bilirubin (i.e., direct bilirubin) is usually presentin small amounts in the serumofhealthy individuals
dueto the rapidity of bile secretion. Levels increase whentheliver starts losing its excretory capacity, thus
elevations in circulating direct bilirubin indicate liver damage. Conjugated hyperbilirubinemia is commonly caused
by bile duct obstruction.

Elevated conjugated bilirubin with concomitantly elevated aminotransferases can beseen in acuteviral hepatitis,
autoimmune hepatitis, ischemic liverinjury, drug toxicity, toxic liver injury,among other causes. PBC patients can

also presentlate in their disease course with direct hyperbilirubinemia, along with elevated ALP and GGT and
normal oronly mildly elevated aminotransferases.

Totalbilirubin has more often been reported in the published literature. In the clinical management of PBC, total
bilirubin is and reflects the severity of ductopenia. Increasing bilirubin is indicative ofadvancing disease state and
the potential onset of cirrhosis and increased risk for its complications.

This reviewer thinks that thetotal bilirubinis a good measure ofhepatic function, with some exceptions including
when serumalbuminisaltered or ifa patient has hemolysis or has Gilbert’s syndromeetc... Serum conjugated
bilirubinisthe fractionof conjugatedbilirubin (CB) whichis ‘spilled over’ and could be secretedin the biliary
ductalsystemasa result ofbile ductdamage. Notall the “spilled over’ conjugated bilirubin may be detected in the
serum, given thechangesin local hepaticmicro-environmentand local homeostasis, such as cirrhosis; regenerative
nodules, etc., whichregulate therelease of CB into theblood stream. The serum CB levels indicate ductal damage;
however, CB lacks the precision inaccuratelyestimating disease burden or disease stage.

2.2 Analysis of Current Treatment Options

Ursodeoxycholic acid (UDCA) is administeredas a dose of 13-15 mg/kg/day andis the only FDA approvedtherapy
for PBC. Liver biochemical testimprovements are observed in 90% of patients treated with UDCA in 6-9 months.
About20% patients will have normalization of biochemistries after 2 years. However, UDCA therapy has not been
reported to improvefatigue, pruritus, associated bone disease or autoimmune features associated with PBC.

The UDCA efficacy trial in patients with PBCthat led to the approval is summarized below (NDA 020675;
Approved 10 December 1997).

A U.S., multicenter, randomized, double-blind, placebo-controlled study was conducted to evaluate theefficacy of
ursodeoxycholic acid at adose of 13to 15 mg/kg/day, administered in 3or 4 divided doses in 180 biopsy-confirmed
PBC patients. The primary efficacy parameter was incidence andtime to treatment failure, a composite endpoint
defined as:death, liver transplant, histologic progression by two stages or to cirrhosis, development of varices,
ascites, orencephalopathy, doubling of bilirubin, marked worsening of fatigue or pruritus, drug intolerance or
voluntary withdrawal. Secondary endpoints included changes in biochemical markers, development or progression
of selectedsigns or symptoms, and histologic changes. Patients were followed upto 4yearsin adouble-blind
fashion, andwere thenswitched to an open-label, active drug, long-termextensionstudy.

Results: Aftertwo years of double-blind treatment, the incidence of treatment failure was significantly (p< 0.01)
reduced in the URSO 250 mg arm (20 of 86 (23%)) as compared to the placebo arm (40 of 86 (47%)). Time to
treatment failure, which excluded doubling of serumbilirubin and voluntary withdrawal, was also significantly
(p<0.001) delayed in the URSO 250 treated arm(n=86, 803.8+24.9 d vs.641.1+24.4 d for the placeboarm (n=86)
on average) regardless of either histologic stage or baseline bilirubin levels (>1.8 or <1.8 mg/dl). However, the
reviewer notes, the major driving factor of the therapeutic gain was doubling of TB which was statistically
significant (p=0.01). All other components of the primary endpoint moved in a favorable directionand supported the
TBresults.

The second study [submitted as supportive trialin NDA 20-675] was conducted in Toronto. In this randomized,
placebo controlled, double-blind trial, 222 patients were stratified according tothe presence orabsence of symptons

CDER Clinical Review Template 2015 Edition 29
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

atbaseline. Patients were followed for 2 years in adouble-blind fashion. UDCA 250-mg tablets were administered
ata dose of 14 mg/kg/day, given asasingle daily dose. The primary efficacy endpoint was the proportion of patients
showingan increase in baselinebilirubin greater than 50%. Secondary endpoints were defined as change in
symptoms and biochemical markers, liver histology; and time to deathor liver transplant.

Results: At two years, a statistically significant (p<0.001) difference between the two treatments (n=106 for the
URSO 250 arm and n=106 for the placeboarm), was demonstrated in the following: reductionin the proportion of
patients exhibiting a more than 50% increase in serumbilirubin; median percent decreasein bilirubin (-17.12% for
the URSO 250 arm vs. +20.00% for the placeboarm), transaminases (-40.54% forthe URSO 250 arm vs. +5.71%
for the placeboarm) and alkaline phosphatase (-47.61% for the URSO 250 arm vs. -5.69% for the placebo arm);
incidence of treatment failure; andtime to treatment failure. The definition of treatment failure included:
discontinuing the study forany reason; a total serumbilirubin level greaterthan orequalto 1.5 mg/dlor increasing
to a levelequalto orgreater than two times thebaseline level; and the development of ascites or encephalopathy.
Clinical benefit end points were not evaluated.

Table 2: Summary of Treatment Armamentarium Relevant to Proposed Indication

Product Name | Year of Dosing/ Indication Important Safety and Tolerability
Approval | Administratio Issues
n
Ursodeoxychol | 10™ 13-15 Primary biliary >1% adverse event: Nausea,
ic acid December | mg/kg/day in | cirrhosis dyspepsia, vomiting, abdominal
(UDCA) 1997 two to four pain, diarrhea, headaches, cough,
divided doses pruritus, alopecia and rash

Source: Reviewer Generated from the Urso® Label

Numerous otherdrugs have beentested in clinical trials but none have beenfound beneficial, and are therefore not
listed in Table 2. These include chlorambucil, penicillamine, cyclosporine, corticosteroids, azathioprine,
methotrexate, colchicine, and malotilate. Doubling thedose of UDCA and the addition of colchicine, methotrexate,
or silymarin have not beenfound to bebeneficial over and beyond the benefit achi(%}/g)d with UDCA alone.

Controwersies about UDCA’s Clinical Benefit:

Many trials have suggested UDCA delays the histological progression of the disease, and improves the longterm
survival*® 1213141 'gyhsequently, many trials and meta analyses were published butunable to show the clinical

benefit; however, most were flawed due to short duration (<2 years) of patientfollow up and usage of inadequate
UDCA dose.

A ‘pooled’ analysis on individual patient data was conducted by Poupon et.al., 1997, from the 3 largest placebo
controlled double blind studies (Toronto (n =222), Mayo (h =180) and Paris (n = 146)). This analysisalsoincluded
some longerfollow-up (up to 4 years) data fromUS, French and Canadian data thatwas generated fromthe placebo
controlled clinical trials for UDCA approval® (Poupon 1997). The re-evaluation showed an improvementin survival
with UDCA after 4 years of treatment (Figure 2: UDCA Use and Clinical Benefit).

¢ Poupon RE, Lindor KD, Cauch-Dudek K, et al. Combined Analysis of Randomized Controlled Trials of Ursodeoxycholic Acid in Primary
Biliary Cirrhosis. Gastroenterology. 1997; 113:884-890
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Figure 2: UDCA Use and Clinical Benefit
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Source: Adopted fromthe Applicant’s ACslide deck presentation (4-7-2016)
Foot note: For the “Placebo> UDCA” group, patientsrandomizedto placebo in 2 of the 3 pooledstudies were treated with
placebo for 2 years and then given the option to receive UDCA for an additional 2 years.

Figure 3: Survival in Patients Treated With UDCA
COPYRIGHT MATERIAL

Source: Poupon RE, Bonnand AM, Chretien Y, et al. Ten-year survival in ursodeoxycholic acid-treated patients with
primary biliary cirrhosis. Hepatology1999; 29(6):1668-1671

Pouponet.al., 1999 reported (Figure 3: Survival in Patients Treated With UDCA) in a ten year follow up about
40% patients do not respondto UDCA, especially the patient whoare in more advanced stage disease. Furthermore,
while UDCA at the recommended dosage (13 mg/kg/dayto 15mg/kg day) is generally welltolerated, there is a
small subset of PBC (~5 %-expert opinion) patients whoare unable to tolerate UDCA (primarily due to
gastrointestinal symptoms) andare at greater risk of adverse outcome if unable to remain on therapy.

The above presented findings were replicated in various retrospective analyses assessed by different investigators,
i.e., UDCA treatment provided survival benefit. However, various investigators utilized different responder criteria,
i.e., ALPand/or TBand/or AST thresholds reduction criteria required at one year after treatment with UDCA to
predict clinical outcomes, The UDCA responders showed a normal life expectancy whereas UDCA non-responders

reached an adverseclinical endpoint sooner (endpoints: liver related death, liver transplantation, complications of
cirrhosis or histological evidence of cirrhosis).
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Figure 4: Early PBC as defined by Normal Bilirubin and Normal Albumin and Survival rates ona 15 year
follow up
COPYRIGHT MATERIAL

Source: Corpechot, 2011 Journal of Hepatology

This reviewer chooses to discuss this publication as the populationin this cohort is similar to the population enrolled
in trial 747-301. The Barcelona, Paris, Rotterdam and Toronto criteria were assessed in this publication.

All patients (N=165) were treated with UDCA for 12 months, and patients were treated with UDCA in early stages
of disease as defined by biochemically (normal TB and normal albumin) or histologically early stage (Stage 1 and 2
of disease). The graph on theleft hand side (Figure 4) patients categorized on the basis ofhistological staging and
UDCA biochemicalresponders according to Paris II criteria (see Table 1) were shown to havea better survival. The
right side graph depicts the survival in UDCA biochemical res ponders versus non-responders in the patients with
early stage disease (normal bilirubin and normal albumin) overa 15 year followup. The main messages ofthis
publication were:

1. Thereis no consensus on definition and magnitude ofbiochemicalresponse in PBC foranalyzing
responders. The rate ofbiochemical res ponseranged from63% to 87% depending on the chosencriteria.
The rate ofadverse outcome in non-responders varied from4% to 27% accordingto the definition ofthe
biochemicalresponse.

2. Theseverity of disease stage needs to be accounted while choosing a responder criterion.

3. Eventhenon-responders benefitted with UDCA treatment: the 10 year survival was about 77% compared
to pre-UDCA era survival ofabout 59% and a 15 year survivalin UDCA treated patients was about70%
compared to 32% in pre-UDCA era (as shown by PBC study group).

Reviewer comment

respond adequareh to UDCA therapy. Houe\ er, even madequare responders benefittedwith UDCA treatment with
improved survival over non-UDCA treated patients (Corpechot 2005).

Responder CriteriatoAssess Clinical OQutcomes in PBC Patients

Various responder criteria utilizing ALP, TB and other liver biochemical parameters were proposed over the years
correlating with the clinical outcomes. Theriskscores have beendescribed earlier in the review.

7 Corpechot, C, Carmrat, F, Bahr, A, Chrétien, Y, Poupon, RE, and Poupon, R. The efiect of ursodeoxycholic acid therapy on the natural course of
pnmary biliary cirrhosis. Gastroenterology. 2005; 128: 297-303
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Table 3: Biochemical Response Criteriafor Risk Stratification in UDCA Treated Patients (Responder

Criteria)
Criteria Definition of biochemical response Evaluation Number
time point of patients
Mayo criterion, ALP <2.0xULN 6 months 180
1999
Barcelona criterion, > 40% decrease of ALP or 1 year 192
2006 normalization
Paris-1 criterion, ALP <3.0xULN, AST < 2.0xULN and 1 year 292
2008 total bilirubin < 1mg/dL
Rotterdam criterion, Normalization of abnormal bilirubin and/or albumin 1 year 375
2009
Toronto criterion, ALP <1.67xULN 2 years 69
2010 22
Toronto criterion, ALP <1.76x ULN 10 years 69
2010
Toronto criterion ALP <1.76x ULN AND TB 8.2 683
' <ULN
2011
Paris-2 criterion,* ALP <1.5xULN, AST <1.5xULN and 1 year 165
2011 bilirubin < 1mg/dL
Ehim criterion,** > 70% decrease of y-GT 6 month 138
2011
Momah/Lindor ALP <1.67xULN and bilirubin < 1mg/dL 1 year 73
(New Mayo)
criterion, 2011
Rotterdam Criteria Albumin >LLN and Bilirubin <ULN 9.7 years 375
(1-17.3 years)

Source: Adapted from Lammers WJ, Kowdley KV, van Buuren HR Predictingoutcome in primary hiliary cirrhosis. Ann Hepatol.
2014 Jul-Aug; 13(4):316-26.
*early disease patientsonly;**Japanese patients

Reviewerscomment: Various responder criteria(Table 3) to assess correlation betweenbiochemical markers
globally are shown. The PBC patients of different disease stage severity (early, moderately advanced and advanced
stages) were analyzed together utilizing a single responder criterionin most analyses. The duration ofthe trials was
also variable in these observational studies.

Lack of consensus onresponder criteria: Literature published until 2010 showed UDCA responders had better
survival outcomes compared to UDCA non responders, however which responder criteriaperformed the bestwas
still unclear andthere was no consensus among hepatology experts on a single responder criteria.

Given these limitations of the evidenceto showsurvival benefit of UDCA, the Global PBC studygroupwas formed

by academic investigators to conducta more rigorous patient-level meta-analysis with the goal ofevaluating
potential surrogate endpoints that would be reasonably likely to predictclinical benefitfor patients with PBC.
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The Global PBC Study Group Data

Refer to Min Min, PhD statistical review of the Global PBC datasetand Section 8.4 in this review.

The Global PBC study is a retrospectiveand/or prospective database thatanalyzed the dataon 4,845 PBC patients
across 14 major PBC centers in the US and Europeto obtain natural history data and assess the prognostic value of
biomarkers (specifically ALP and TB) in patients with PBC.

Lammers et.al., 2014, published their retrospective trial and presented clinical and biochemical characteristics in
4,845 PBC patients, of which 4119 [85%] were treated with UDCA at a median dosage of 12.3mg/kg/day
(interquartile range 9.4-14.6 mg/kg/day). During follow up 1,118 patient reached clinical endpoint; 389 underwent
liver transplantationand 729 died; 358 (49%) died of liver-related causes, 245 patients (34%) died of other causes,

and the cause of deathwas unknown for 126 patients (17%). Transplant free survival was statistically significant
between the UDCA treated versus untreated patients (P <0.0001)°.

At 1yearafterstudy enroliment, levels of alkaline phosphatase that were 2.0times the upper limit of normal (ULN)
best predicted patient outcome (Cstatistic, 0.71) but not significantly better than other thresholds. Of patients with
alkaline phosphatase levels 2.0 times the ULN, 84% survived for 10 years compared with 62% of thosewith levels
>2.0 times the ULN (P < 0.0001). One year after study enrollment, a bilirubin level 1.0 times the ULN best

predicted patient transplant-free survival (C statistic, 0.79). The conclusion ofthe PBC Study Reportwas that
combining alkaline phosphatase and total bilirubin increased the ability to predict patient survival.

The limitations ofthe Global PBCdata include

Different severity of patient populationwere analyzed using same criteria,
Missing data (significantnumber of patients),

Different laboratories utilized for biochemical analyte assessment and,
Different clinical practice patternsin differentparts ofthe globe.

PwbdE

UK-PBC Cohort

UK-PBC cohort beganin 2007. PBC Foundation recruited patients via the UK-PBC consortium, a research network
consisting of 150 hospitals in UK and all 7 UK transplant centers and captured ~25% of the UK population. These
are prospectively collected data sets and notably death due to liver related deaths were collected separately (unlike
Global PBC data basewhere data ondeath as “liver related” death was notcaptured).

Forthe UK-PBC cohort thefollow-up time ranged from11 days to 39.4 years (median follow-up was 6.56;1QR,
3.26-11.14 years). During the follow up period, 537 (13.35%) patientsreacheda clinicalendpoint: 479 (11.91%)
patients underwent liver transplantand 58 (1.44%) patients died fromliver-related causes (44 from liver failure, 11
from HCC and 3 from variceal hemorrhage). Transplant-free survival rates are considerably higher in UDCA-treated
versus untreated patients as summarized below Analysis fromUK-PBC Cohort was presented in the NDA
submission by the Applicant showing similar results.

The main conclusionofthe UKPBC study groupwas

e Higherlevels ofeither ALP (>1.67 x ULN) or bilirubin (>ULN) were each individually associated with
reduced livertransplant-free survival,

e Theassociationofhigh ALP (>1.67 x ULN) and poor outcome is independentofthe bilirubin level, follow-
up time, gender, age at diagnosis, histological stage and UDCA treatment,

e ALP values have predictive significance in additionto bilirubin and,

e Assessmentofthe combined primary endpoint (ALP<1.67x ULN and TB<ULN) significantly correlates
with improved liver event-free survival in PBC.
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Figure5: ALP value and ALP+TB values and Predictive Significance in UK PBC and Global PBC Study
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Source: Copied and electronically reproduced from Applicants NDA submission (Independent
Corroboration of Clinical Utility of Surrogate Endpoints in PBC (page 25 of 31)

Figure 5 shows ALP with normalbilirubin and ALP+TB both were predictors of transplant free survival. The
analyseswere calculated utilizing ALP <1.67 x ULN as threshold. Although, when TBwas addedto ALPthe
predictive capability was better.

Table 4: Transplant-Free Survival Rates inthe UK-PBC and Global PBC Groups

. 1
Transplant-free Survival Rates

UK-PBC Cohort Global PBC Group
5years 10 years 15 years 5years 10 years 15 years
Total Cohort 935 84.2 76.1 88% 7% 63%
UDCA -treated 95.9 88.4 8L7 90% 78% 66%
UDCA-Untreated 85.1 69.8 57.9 79% 59% 32%

1 Forthe UK-PBC cohort, transplant free survival isbased on the occurrence of liver transplant or liver related death. For
the Global PBC study group, Transplant free survival isbased on the occurrence of liver transplant and all-cause mortality.

Reviewer Summary: The UK-PBCanalysis results werealso submitted with this NDA submission by the Applicant
and were reviewed toassess the adequacyto supportthe use of ALP and TB as a surrogate. The analyses ofthe UK
PBC data were similar to the Global PBC Study group analyses. The reviewer notes that UK PBC cohort results
have not been published. The PBC Study group independently analyzed their dataset and Applicantwas not allowed
to accessthe raw datasets althoughthe Applicantwas provided withthe PBC study group analyses. Therefore the

PBC cohortsubmitted parts ofdata-sets to the FDA in a DMF file for independentanalysis. The FDA did not have
access to the UK PBC cohort data. Refer to Section8.48.4.
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Global PBC database and UK PBC databaseshowALP is a prognostic and a surrogate in earlystages of PBC that
predicts clinical outcomes. As PBC progresses the biomarkersthatare predictive of outcomes change. In early

stage disease ALP is probably the most sensitive biomarker, whereas as patients progress, TB becomes more
important.

3 Regulatory Background

3.1 U.S. Regulatory Actions and Marketing History
This is anewmolecular entity andis not currently marketed in the United States or internationally.
Forthe purpose ofthis review the drugwill be referred to as Obeticholic Acid (OCA). The Applicanthas used OCA
synonymously with 6a-ethyl chenodeoxycholic acid (6-ECDCA) and INT-747.
APPEARS THIS WAY ON ORIGINAL LIS

(b) 4)

3.2 Summary of Presubmission/Submission Regulatory Activity

Due to the rarity of PBC and its slow progression, it is challenging to conduct clinical trials that assess clinical
outcomes. Therefore FDA has provided feedback to the applicantregarding the possibility of pursuinga Subpart H
(accelerated approval) for OCA in the treatmentof PBC. The applicantproposedthe use of absolute and percent
change in alkaline phosphatase (ALP) levels as a potential primary endpoint; however, FDA did notagree that ALP
alone could be consideredan acceptable endpoint to support marketing approval because of the lack ofa clear link
between changesin ALP (and other biomarkers as well)and long termoutcomes in patients with PBC. FDA
suggested thatthe applicant could use biochemical endpoints only if these biomarkers could be supported by a
review of the literature and demonstrate that they are reasonably likely to predict clinical benefit.

Based on thisadvice, the Applicanthelped establish, and subsequently collaborated with, the Global PBC Study
Group project to investigate the potential link between biochemical variables, in particular ALP and bilirubin, and
clinical outcomes. The Global PBC Study Group is a multi-national, multi-center registry study that followed nearly
5,000 adult PBC patients until they achieveda clinical outcome of death or liver transplant. The group’s principle
investigators are located at the Erasmus MC University Medical Center in Rotterdam, Netherlands.

FDA reviewed the case report forms (CRFs) that were to be used for collecting the data for the Global PBC study
group. FDA identified some deficiencies in the CRFs, and provided recommendations on elements that should be
consideredwhile collecting data forthe CRF. FDA also stated that because of heterogeneity of disease severity,
stratification ofanalyses by disease severity will be helpful; that a potential surrogate must be correlated with
endpointsand clinical outcomes suchas transplant free survival.

The applicantproposed conducting one pivotal phase 3trial, Trial 747-301, using the primary endpoint of
achievementof ALP < 1.67x ULN, totalbilirubin <ULN, and ALP decreaseof>15% frombaseline at Month 12.
While the trial 747-301 had beguntheresults of Global PBC study group were stillnot know or published.

IND 63,307 was submitted on 27 January 2006, received Orphan drug designationon 9" April 2008; fast track
designation in the treatmentof PBC on May 27, 2014; Rolling reviewwas granted on 18 November 2014.
Presubmissionregulatory activities related to this submissionincluded approximately 5 formal face-to-face meetings
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between the Applicant and FDA fromNovember 2004 to November 2014). In addition, there were anumber of
teleconferences and written correspondences exchanged during the developmentprogram. The Phase 3 protocol
were developed in communication with the FDA and are consistentwith the overall recommendations ofthe PBC
Study Group analyses of data, including thegeneral study design, patient population, and primary efficacy endpoint.
In orderto support global registration, the Applicant included an evaluation of efficacy at 12 month (FDA
recommendation).

Table A detailed accountof meetings andagreements is provided in the Appendixpresenting the event of NDA pre-
Submissionregulatory history.

3.3 Foreign Regulatory Actions and Marketing History

OCA is not marketed orapproved in any other country at this time.

3.4 Financial Disclosures

The statements on financial disclosures (FormFDA 3454) were reviewed. A total of 107 investigators who
participated in the two phase 2 trials and one phase 3trial (Trial 747-201, 747-202 and 747-301) certified that they
had no financialarrangements as definedin 21 CFR 54.2. All investigators who participated in these trials
respondedto the Applicant's requestto completethe FormFDA 3454 (Please see Appendix14.1).

4  Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on
Efficacy and Safety

4.1 Office of Scientific Investigations (OS1)

The Office of Scientific Investigations (OSI) performed site investigations (4 domestic and 2 international sites; sites
were chosenfromtrials 747-201, 747-202, and 747-301) and foundthat the confirmatory efficacy studies were
conductedadequately overall, and the datagenerated by the sites appear acceptable in support of the indication.

Owerall assessment of findings and recommendations:

Six clinical investigator sitesandthe Applicantwere inspected for this application. The classification for the routine
Applicantinspection forthis newmolecular entity is pending. Four ofthe inspections havea final classification of
NAI. Theisolated instances of dosingerrorare not considered systemic or systematic. The violations cited forthe
VAl classifications at the Applicantand at the clinical sites of Drs. Schiffman and Kowdley sites are considered
minor.

Findings Classification: No deviation fromregulations (DARRTS review 1-8-2016, 1-20-2016, 1-12-2016, 4-11-
2016).For further details reader is directed to read review placed in DARRTS by Dr. Susan Leibenhaut for this
application.

4.2 Product Quality

A Review by the OPQ (office of Product Quality) has been reviewed. For details the reader is referred to the review
in DARRTS by Hitesh Shroff. The recommendations are as follows:
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Recommendationand Conclusion on Approvability:

e Theapplicanthas provided sufficient CMCinformation to assurethe identity, strength, purity and quality
of the drug product.

e The Office of Facility and Process has made a final overall manufacturing Inspection “Approval”
recommendation for the facilities involved in this application.

e Theclaimfor the Categorical Exclusion for the Environmental Assessment is granted.

o However,the label/labeling issues have not been completely resolved as of the datethe reviewwas entered
in DARRTS.

4.3 Clinical Microbiology

Notissues noted.

4.4 Nonclinical Pharmacology/Toxicology

This is asummary of the nonclinical reviewer Tracy Behrsing PhD review. Dr. Behrsing’s reviewed the package for
OCA thatincluded pharmacology, pharmacokinetics/ ADME/toxicokinetics, single-dose and repeat-dose

toxicology, genetic toxicology, carcinogenicity, reproductive and development toxicology, and special toxicity
studies.

Like endogenous bile acids, OCA is conjugated with theamino acids taurineand glycine. With the exception ofthe
rabbit, OCA is primarily metabolized to the taurine conjugate with minimal or no metabolismto glyco-OCA in
nonclinical species (mouse, rat, and dog). In contrast, both the taurine and glycine conjugates are major metabolites
in humans, andexposures to the conjugates exceed thoseto the parent compound. Based on EC50 values, the
glycine and taurine conjugates of OCA have potencies at FXRwhich are similar to the parent compound; andthus,
these are consideredto be active metabolites.

In repeat-dose oral toxicity studies in rodents and non-rodents, the hepatobiliary systemwas identified asthe
primary target systemoftoxcity. In the 26-week oral toxicity study in rats, treatment with OCA produced changes
in clinical chemistry parameters (e.g., increases in ALT, AST,and ALP), increased liver weights, and bile duct
hyperplasia with hepatocellular hypertrophy. Clinical signs suchas yellow skin were observed in high doseanimals
(60 mg/kg/day). In the 9-month oral toxicity study in dogs, OCA produced clinical signs of toxicity thatcould be
associated with liver function (yellow discoloration of the skin, mucous membranes, andeyes) andelevated ALT
levels.

While there were no microscopic changes in the liverin the 9-month toxicity study, histopathological changes were
noted in the liverand gallbladder in ashorter duration study in dogs. Increased liver enzymes were also observed in
humans at higher doses than 10mg, proposed forthe currentindication. Additional primary target organs in the 26-
Welfklto_xic)ity study in rats were the large intestine (sub-acute inflammation) and bone marrow (increased
cellularity).

Overall, the estimated systemic exposures to total OCA equivalents (i.e., OCA and its taurine and glycine
conjugates) at the NOAELSs in the 26-week and 9-month toxicity studies in rats and dogs, respectively, exceed those
in humans at the maximum recommended human dose (MRHD) of 10 mg proposed for the currentindication. The
NOAEL from the 26-week toxicity study in rats (6 mg/kg/day) was estimated to produce systemic exposures
approximately 2.3 times those in humans at the MRHD. The NOAEL from the 9-month repeat-dose toxicity study in

dogs (15 mg/kg/day) was estimated to produce systemic exposures approximately 12 times those in humans at the
MRHD.
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In a 2-yearoral carcinogenicity study in Crl:CD1 mice, there were no drug-related neoplastic findings at OCA doses
up to 25 mg/kg/day. In an oral carcinogenicity study in Crl:CD(SD) rats of up to 2 years in duration, 20 mg/kg/day
OCA caused an increase in the incidence of benign granulosacell tumors in the ovaries and benigngranular cell
tumors in the cervixand vagina of female rats. There were no drug-related neoplastic findings in male rats at OCA
dosesup to20mg/kg/day.

OCA was not genotoxic in the Ames test, a human peripheralblood lymphocyte chromosomal aberrationtest,and a
mouse micronucleustest. Theglycine conjugate of obeticholic acid was alsonot genotoxic in an Ames test and
human peripheral blood lymphocyte chromosome aberration test. Thetaurine conjugate of obeticholic acid was not
genotoxic in an Ames test, andwas negativein ahuman peripheral blood lymphocyte chromosomal aberration test
in the presence of metabolic activation; whereas, the findings of the chromosomal aberration assay in the absence of
metabolic activation were inconclusive.

In an oralfertility and early embryonic developmentstudy, treatment of male and female rats with up to 50
mg/kg/day OCA did notaffect fertility or early embryonic development. The NOAELSs for male and female
systemic toxicity in this study were 50and 25 mg/kg/day, respectively. In an embryofetal developmentstudy in rats,
75 mg/kg/day OCA caused decreased fetal body weights and increased numbers of early or late resorptions and

nonviable fetuses. In maternal animals, this dose produced mortality, decreased body weight, body weight gain, and
food consumption, andabortion.

Therefore, the developmental toxicity observedat this dose may be secondary to maternal toxicity. The NOAEL for
maternal toxicity and embryo-fetal development in this study was 25 mg/kg/day. In an embryofetal development
studyin rabbits, the NOAEL for maternal and developmental toxicity was 20 mg/kg/day OCA (the highest dose
tested). Finally, in a pre-and postnatal developmentstudy in rats, there was no evidence of any adverseeffect on
pre-and postnatal developmentat oral doses of OCA up to 40mg/kg/day (the highest dose tested).

MO Comment:

Notably the NOAEL for exposuresindogsis 12 timesthosein humans andthat the primarysignalisin the
hepatobiliarysystem. Whilethe modeling for the systemic exposures donefor patients with moderately advance and
advanced hepatic impairment show exposures upto 17 times that of healthy patients (see clinical pharmacology
review for details of modeling andsimulations). Thereforethis corroborates that lower doses should be
recommended for patients with hepaticimpairment and it is important to monitor these patients closely and adjust
dose or discontinue treatment for evidence of liverinjury.

4.5 Clinical Pharmacology
The key issues that Clinical Pharmacology addressed are summarized. Reader is referred to Clinical Pharmacology
combined review by Dr. Elizabeth Shang, Dr. Shen Li, Dr Yuching Yang, Dr. Ping Zhao and Dr. Dhananjay
Marathe in DARRTS. Key relative elements are described below:

Major active metabolites (glyco-OCA andtauro-OCA) in human plasma are amino acid conjugates. Afteroral
administration of 25mg [14C]-OCA, about87% is excreted in feces. Urinary excretion is less than 3%.

1. Adequacy ofthe assay methods used for ALP and total bilirubin to measure the changes of these primary surrogate
endpoints in Phase 3trial

The assay methods usedto measure ALP and bilirubin in the Phase 3trial are adequate. ALP and total bilirubin are
routine clinical lab tests. The Applicantused commercially available assay kits for ALP and total bilirubin. In
addition, the Applicant usedthreelabs instead of using one central lab for measuring these endpoints. These labs are
accredited by their respective national authorities. In US, it is CLIA-certified. One ofthe three labs was used asa
reference lab as it had better precisionandaccuracy. The measurements in the other two labs were harmonized to
the reference lab by applying harmonization factors. The majority (~92%) of patients enrolled in phase 3study had
normal bilirubin at baseline andat the end of the treatment. Thus, the difference between corrected and uncorrected
values is less critical. For ALP, the difference between corrected and uncorrected values is <10%. Only 10
measurements had difference > 10% with the highest 0f 20%. The Applicantalso conducted primary efficacy
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analysis with uncorrected values and found thatthe conclusionremained the same. Thus, using commercially
available assaykits for ALP and total bilirubin in this NDA is acceptable. It is recommended thatthe Applicantuse
uncorrectedvalues of ALP and total bilirubin for the primary efficacy analysis as some of the total bilirubin data
were not corrected in the database

2. Appropriateness of the proposed starting dose of 5mg QD with titration to 10mg QD at 3 months foroverall
population

On basis ofthe dose dependent increase in incidences of pruritus and better tolerability profile with time with a
lower startingdose, Applicant’s proposal to startdosingat 5mg QD (once daily) is appropriate. Although, patients
in the phase 3trial were up-titrated at 6 months, the proposal of up-titration of dose at 3months is supported by the
clinical data that showedthat thetrend of reduction in ALP saturated at 3months upon5mg once daily dosingand
there was minimal further decrease in ALP from 3 months to 6 months and beyond with the same dose at the
population level. Further, the mediantime to onsetofsevere pruritus was < 2 weeks and all of the discontinuations
due to pruritus in the 10mg QD arm occurred within the first three months. Thus, the duration of 3months will give
fair idea of tolerability of starting dose and identification of patients with tolerability. The increase in dose from5
mg to 10 mg QD resulted in additional responders frommonth 6to month 12. Also there were some patients who
were responders at month 6, but became non-responders by month 12, possibly dueto disease progression, with
continueddosingof5mg QD. These patients might also benefit fromup-titrationto 10mg QD. The physicians
should continue toevaluate biochemical response (reduction in ALP) longitudinally and utilize the up-titrationrule
at >3 months fromthe treatmentinitiation.

3. Requirement of doseadjustments for patients with hepatic impairment.

The hepatic impairment (moderateandsevere) resulted in several fold (4- to 17- fold) increase in plasma exposures
of OCA as compared to healthy volunteers in the dedicated study with asingle 10mg dose, the followingdosing
schema is recommended: Given the signal of dose-response for pruritus in PBC patients FDA proposedan
alternative dosing regimen of 5mg QW (once weekly) as the starting doseto target comparable initial plasma
exposuresto patients with no or mild hepatic impairment. This could be followed by subsequent dose up-titrations
based onefficacy and tolerability to 5mg BIW (twice weekly) followed by furtherincrease to 10 mg BIW (twice
weekly) in orderto mitigate the potential risk of early discontinuations and gain requisite efficacy. It is worth noting
that the Applicant had proposed no doseadjustment for hepatic impairment citing that despite higher systemic
plasma exposure levels of OCA in patients with hepatic impairment, liver exposure was predictedto be similar (~2-
fold) to healthy controls based on their physiologic pharmacokinetic model.

4. Evidence ofefficacy forapproval of OCA as amonotherapy in adult patients unable to tolerate UDCA?

Thereis evidenceofactivity of OCA to support its approval in a monotherapy setting foradult patients unable to
tolerate UDCA. Evidence for monotherapy was evaluated based onthe response at 3monthsin a pooled dataset
consisting oftwo Phase 2 studies andthe Phase 3study. The pooled data showed good responder rate (38%) for
monotherapyat 3months and this responder rate was comparable to that achieved with combination therapy with
UDCA. Also there was marked reduction in ALP biomarker with monotherapy and this changewas statistically
significant (p<0.0001) (Figure 14). Based on this evidence, use of OCA as a monotherapy for patients whoare
unable to tolerate UDCA seems reasonable.

5. Considerationfordiscontinuationof OCALIVA for lack of efficacy.

The considerationcould be given for discontinuation of OCALIVA for the patients who do not show response of
reductionin alkaline phosphatase if the benefit-risk is unfavorable. Currently there is not enough evidence toshow
howthe long termefficacy of transplant-free survival and overall survival would transpire for patients who donot
show responseofreductionin alkaline phosphatase with OCALIVA. This uncertainty in long termefficacy should
be weighed against the possible unfavorable lipid profile (decrease in HDL) and its relation to possible
cardiovascular risk due to continued treatment with OCALIVA. Based on theevidence fromPhase 3study, the
reviewers proposethatthe physicians could consider possible discontinuationof drug if there is a lack of clinically
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meaningful response (reductionin ALP) afterthe patient is on a stable dose of OCALIVA for>6 months. There is
currently an ongoing Phase 3b confirmatory trial with continued dosing of OCALIVA for patients with PBCand
with composite efficacy endpoint consisting of death, liver transplant, MELD (Model for End-stage Liver Disease)
score >15, hospitalization for variceal bleeding, encephalopathy, spontaneous bacterial peritonitis, uncontrolled
ascites, and hepatocellular carcinoma. The protocol for this extensiontrial does not stipulate discontinuation based
on lack of efficacy. The evidence fromthis study could be taken into consideration to possibly weigh theanti-
fibrotic beneficial effect of OCALIVA in orderto consider continuation of therapy in the absence of ALP response.
This issuewas discussed at the GIDAC (Advisory Committee) meeting and a consensus was not reached.

6. Potential for OCA to affect the pharmacokinetics of drugs thatare CYP1A2 substrates

There appears tobe potential for OCA to increasethe systemic exposure to drugs thatare CYP1A2 substrates based
ontheinvitro and in vivo findings. Although in vitro studies did notshow CYP1AZ2 inhibition, down regulation of
CYP1AZ2 expression by OCA was suggested. Further, in an in vivo study, the effectof 10 mg OCA on CYP1A2
substrate caffeine showed thatsystemic exposure to caffeine increased by 42% while the exposure of metabolite
paraxanthine was unaltered. Similarly, the systemic exposure to caffeineincreased by 65% following 25 mg OCA
without change in systemic exposure to paraxanthine. Unaltered paraxanthine exposure could be due to the fact that
this metabolite is partially metabolized by CYP1A2. Based on the overallfindings, there appears to be potential for
OCA to modulate CYP1A2expression and affectthe systemic exposure to co-administered drugs that are CYP1A2
substrates. These findings will be reflected in the label.

4.5.1 Mechanism of Action

OCA is a selective and potent agonistfor the farnesoid X receptor (FXR), a nuclear receptor expressedat high levek
in the liverand intestine (alsoexpressed in kidney, adrenal glands, and adipose tissue). OCA is derived from
chenodeoxycholic acid (CDCA), with addition ofsingle a-ethylarmin the 6-carbon position. UDCA is an epimer of
CDCA. While structurally similar to CDCA or OCA, UDCA has no significant FXRagonist effects, UDCA acts
through post-translational mechanisms.

Mechanism of action:

While several downstreamaspects of FXR activation are important, the regulation of bile acid homeostasis primarily
underlies thetherapeutic rationale for FXRagonists in PBC. Activation of FXRin the intestineand liver leads to the
following:

1. Increased synthesis of fibroblast growth factor-19 (FGF-19);
2. Induction of transcription factor heterodimer protein (SHP); and
3. Repressionofcholesterol 7-alpha-hydroxylase (CYP7AL) expressionand bile acid synthesis

Reduction of bile acid synthesis complemented by the effects of OCA to increase expression of bile acid transporters
promotes choleresis. Induction of the bile salt excretory pump (BSEP) leads to transport of conjugated bile acids
fromthe liver in to bile, while induction of the heterodimer protein organic solute transporter a/p (OST a/f) leads to
transport of conjugated bile acids fromthe liverto the systemic circulation. The combination of decreased bile acid
synthesisandincreased transport of bile acids outofthe hepatocyte reducedthe toxic burden of hepatic bile acid
(choleresis) accumulationin cholestasis.
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Figure 6: Applicant Proposed OCA Mechanism of Action
Effect of FXR Activation of OCA and Metabolism Enzymes and
Transporters Responsible for the Regulation of Bile Acids in Human
Hepatocytes
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Source: Copied and electronically reproduced fromthe Applicantsubmission fromthe clinical summary -page 14 of
86

4.5.2 Pharmacodynamics

The pharmaco-dynamic action of OCA that were noted in the trials with OCA include
1. Increasein FGF19

2. Decrease in endogenous bile acids production,
3. Decreasein C4

These effects have been described in detail in the clinical review, Section 6.

45.3 Pharmacokinetics

Like bile acids, OCA and its conjugates also undergo extensive enterohepatic recirculation.
Therefore, the PK profiles exhibit multiple peaks within a day following once daily dosing as meals affect thebile
secretioninto the intestine.

Total OCA (sumof OCA, glyco-and tauro-OCA) is used in exposure-response analysis for efficacy as OCA and
these conjugates have similar potency in FXR activation.

Absorption

Following multiple oral doses of OCA 10 mg once daily, peak plasma concentrations (C,,,,) of OCA occurring ata
median time (T ,.) Of approximately 1.5 hours. Median T ,,,, for glyco-OCA andtauro-OCA is 10hours.

Systemic exposures (AUC0-24h) to OCA, glyco-OCA andtauro-OCA are 2.1-, 6.4-, and 9.4-fold higher,
respectively, comparedto single dose administration.

Food does not have a clinically relevanteffect on the PK of 10 mg OCA.

Distribution

OCA and its conjugates are highly boundto human plasma proteins (> 99.0%). Afterintravenous (1)
administration of 0.1 mg OCA, the volume of distribution of OCA was 618 L.

Liver concentrationis predicted to be much higher (~20-fold) than the plasma concentration in healthy patients
based upon a PBPK model.
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Metabolism and Flimination

Module 2.7.2 of the Applicant’s submissionstates: Following repeated daily doses for 14 days, apparent s tead y-state
conditionof OCA was achieved after approximately 9 days. There was minimal accunmlation of OCA afterrepeat
dosing; however, there was significant overallaccunmlation of glyco-OCA and tauro-OCA. OCA is primarily
elimnated in feces. Based on population PK modeling, the half-life oftotal OCA is predicted to be approximately 4
days suggesting that the majority of OCA will be washed out after 2 weeks.

The clinical Pharmacology reviewer noted the effective half-life of OCA is about 24 hours.

Systemic total OCA levels are higher with increasing severity ofhepatic impairment, relative to healthy volunteers

Increased exposure of systemic OCA and its conjugates with increasing severity of hepatic impairment was
proportional to the increases in endogenous bile acids exposure.

4.6 Devices and Companion Diagnostic Issues
Not applicable
4.7 Consumer Study Reviews

Not applicable for this product as of this time.

5 Sources of Clinical Data and Review Strategy

5.1 Table of Clinical Studies

Studies to support Efficacy: 747-301
Studies to supportsafety: 747-201, 747-202-, 747-301

Table 5: Clinical Studies to Support Safety and Efficacy of OCA in PBC

Study 747-201 747-202 747-301
(OCA) (OCA+UDCA) Pivotal trial
(OCA+UDCA)
Total number of patients (n) 59/48 165/136 216/198
enrolled/number of patients
who completed the trial
Treatment Placebo Placebo Placebo
10 mg 10 mg Smg
50 mg 25 mg 10 mg
50 mg
Study Design Phase 2, Double blind (DB), Phase 2, DB, placebo Phase 3, DB, placebo
placebo controlled study; controlledstudy; in controlledstudy; in
monotherapy combination with standard of | combination with standard of
care (UDCA) care (UDCA) oras a
monotherapyif UDCA is not
tolerated
Duration 3 months 3 months 12 months
Age range 34-73 years 35-73 years 29- 86 years
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Patient inclusion criteria ALP between 1.5 X ULN and 10 X ULN ALP>1.67xULN
and/or

1.0xULN<TB <2.0xULN

Primary Endpoint Percent change in ALP from baseline to month 3 ALP <1.67x ULN and >15%
reduction in ALP and, TB
<ULN at month 12

Source: Reviewer Generated fromthe data submutted to the NDA

To support the approval ofthis NDA, the Applicant conducted an array of clinical pharmacology related s tudies
inchiding 16 in vitro studies using human biomaterials. Thephase 1 studies evaluated OCA pharmacokinetics (PK)
and shorttermsafety, pharmacodynamics (PD), clinical DDIs, QT prolongation potential (thorough QT study),
absolute bioavailability, relative bioavailability, hepatic impairment, food-effect, and agent altering gastric pHon
OCA PK.

5.2 Review Strategy

Forthis NDA submission, a single phase 3 clinical trial 747-301 was reviewed forsafetyandefficacy. Thetwo
supportive, controlled, phase 2 clinical trials, 747-201 and 747-202 were also reviewed for safety and efficacy.
Details ofthe study designand conduct for each trial are contained in Section 6, and study results are discussed in
Section 7 (efficacy) and 8 (safety). The 120 safety update was reviewed for summarizing the safety.

6 Review of Relevant Individual Trials Used to Support Efficacy

6.1 Clinical Trial 747-201

A phase 2 study of INT-747 (6-ECDCA) monotherapy in patients with primary biliary cirrhosis

6.1.1 747-201-Study Design

Overview and Objective

This 12 week, phase 2 trial was reviewed to understandtherole of OCA as a monotherapyin patients, safetywith
PBC. The main aim ofthis trialwas to analyze the ALP reduction responsewith OCA as monotherapy andto assess
the safety profile of OCA as a monotherapy. This trialis dose finding trial. The major limitations ofthis trial
includes: samplesize is small (a total of 59 patients wereenrolledin thetrial with only48 patients completing the
trial) and trial duration was 12 weeks long. For this trial, the Applicant intended to enroll 1 20patients, however,
they were only able to enroll 59 patients. The enrollmentwas stopped prematurely becauseit was difficult finding
patients who were noton UDCA treatment.

Doses were selected on basis of Phase 1 trials in healthy volunteers where single and multiple doses of 50 mg were
observedto be safe foruse. A 3 month time period was chosenby Applicant, as an appropriate timeframe over
which initial assessment of the safety of OCA., and pharmacological effect of OCA on the key biochemical
endpoints in PBC patients could be obtained.

tabulatedin Table 6. and have beendiscussed in the efﬁcacxresult section.
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Table 6: Disease Prognostic Risk Criteria

. N L. Baseline Criteria (Positive End of Study (Responder
Disease Prognostic Risk Criteria Criteria) as Defined in SAP Criteria) as defined in SAP
As Defined in Names per Recent
747-201 SAP Published Literature, if
Different (or
Approximation)
Paris? PansI ALP=3xULN QR ALP <3x ULN 4ND AST <2x
«© hot, 2008) (Corpechot 2008) AST >2_x_ULNQR_ ULN 4ND T otal Bilirubin <1
Total Bilirubin >1 mg/dL mg/dL
Toronto 2 (Kumagi Toronto I? ALP>1.67x ULN ALP <1.67x ULN
2010) (Kumagi 2010)
Toronto 1 (Kumagi Toronto II° ALP>1.76x ULN ALP <1.76x ULN
2010) (Kumagi 2010)
New Toronto 1 Toronto TP ALP>1.76x ULN QR ALP <1.76x ULN AND
(Meaney 2010) (Meaney 2011) Total Bilirubin SULN Total Bilirubin <ULN
New Toronto 2 Toronto IVE ALP>1.67x ULN QR ALP <1.67x ULNAND
(Meaney 2010) (Meaney 2010) Total Bilirubin =ULN Total Bilirubin <ULN
New Mayo Mayo m ALP>2x ULN QR ALP <1.67x ULNAND
(Momah 2010) (Momah 2012) Total Bilirubin =ULN Total Bilirubin <ULN
Barcelona NA None ALP >40% decrease QR
(Pares 2006) Normal ALP Values (women
<117 U/L; male <129 U/L)
Rotterdam NA Early: Nommal Total Bilirubin and NA
(Kuiper 2009) Albumin
Moderately advaxed Abnormal
T otal Bilirubin or Albumin
Advanced: Both Abnomnal Total
Bilirubin and Albumin
NA Mayo II plus 15% ALP ALP>1.67x ULN QR Total ALP <}_67x1HNAA’D total
R . e Bilirubin >ULN bilirubin <ULN. 4ND ALP decrease
eduction of 215% fom Baseline
(Momah 2012,
Lammers 2014,
Study 747-301)

Source: Copied and electronically reproduced from A pplicant’s Protocol 747-201
NA = not applicable

Study 747-201 is a double-blind, placebo controlled, 85 days. multicenter (18 centers in 6 countries) trial, enrolling
60 early disease PBC patients (93%)as defined by Rotterdamcriteria®, out of which 59 patients were randomized
1:1:1 in parallelarm to study OCA 10mg, OCA 50 mg OCA, and placeboand administered for 12 weeks (85 days).
The study was completed by 48 patients and PK data is available for 34 patients. All patients returned to the study

% As defined by the Rotterdam critenia: Normal/Early: Normal Total Bilirubin and Albumin; Moderately advanced: Abnormal Total Bilirubin or
Albumin; Advanced: Abnommal Total Bilirubin and Albumin
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site for 4 visits (Day 15, Day 29, Day 57, and Day 85) for evaluations of efficacy, safety, tolerability, and
compliance with investigational product. There was a 2-week follow-up period i.e.,on day 99.

Populationenrolled: Of the 59 patients 93% patients had elevated ALP; 81% patients had positive AMA titers. 80%
patients hada historical liver biopsy interpretation; however, staging of biopsy prior to enrolled was not performed.
Randomization was centrally managedto ensure balance among treatment groups.

Figure 7: Graphical representation of Trial design

N=40/group Placebo
Baseline INT-747 10 mg { Follow-Up
INT-747 50 mg
<l >< > < =
Screening o 2 4 8 12 14
Baseline Double Blind Phase Follow-Up Phase
1-4 weeks 12 weeks 2 weeks
predose

Source: Electronically copied and reproduced from Applicantsubmission 747-201 CSR Version 7.1 Submitted 26

April 2012
Study Endpoints

Primary efficacy endpoint:

Percent change (%) in serum ALP from baseline to end of study (EOS) or Day 85.

The baseline value was the mean ofthe pretreatmentscreeningand day O evaluations. The EOS value was Day
85/ET or the last observed ALP value on treatment.

Secondary efficacy endpoints:

e Absolutechangesin serumALP levels from baseline to Day 15, Day 29, Day 57, Day 85/ET and Follow-
Up (Day 99)

o Percentage of patients who meet the definition of PBC responder criteria per the Paris I, Toronto |, Toronto
Il, Torontolll, Toronto IV, Mayo Il,and Barcelonadisease prognostic risk criteria at Day 85/ET

e Absoluteandpercentchange in serumaspartate aminotransferase (AST), alanine aminotransferase (ALT),
gamma-glutamyltransferase (GGT), and conjugated (direct) bilirubin values fromBaseline to Day 15, Day
29, Day 57, Day 85/ET and Follow-Up (Day 99)

e Safety (studyduration, doseand compliance, reason for withdrawal, treatment-emergentadverse events,
vitalsigns, physical exams, concomitantmedications, clinical laboratory assessments, 12 lead
electrocardiograms).

o Safety parameters of special interest: (pruritus, hepatic adverse events, changes in lipids and cardiovascular
events)

Other efficacy endpoints:
1. Absoluteandpercentchanges in serumalbumin values

2. Percentage ofpatients at Day 85/ET with ALP values within normal limits (SULN), <1.5x ULN,
<1.67x ULN, <1.76x ULN, <2x ULN, <3x ULN
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3. Percentage of patients with adecrease in ALP from Baseline to Day 85/ET of at least 10%, 15%,
20%, 40%, and 60%

4. Tertile ALP categories: Change in ALP values fromBaseline to Day 85/ET as categorized by
Baseline ALP tertile categories

5. SF-36 Quality of Life Questionnaire (QOL): Change fromBaseline to Day 85/ET forscale scores
and summary measures

6. PBC-40 QOL Questionnaire: ChangefromBaseline to Day 29, Day 57, and Day 85/ET foreach
domain

7. Enhancedliverfibrosis (ELF) score and change in levels of its components, hyaluronic acid,
aminoterminal peptide of pro-collagen 111, and tissue inhibitor of matrix metalloproteinase-1from
Baseline to Day 85/ET

8. Biomarkers of hepatic inflammation and fibrosis: Absoluteand percentchanges in levels of C-
reactive protein, non-esterified fatty acid, tumor necrosis factor alpha, tumor necrosis factor beta,
bile acids, glutathione, immunoglobulin M, and osteopontin fromBaseline to Day 85/ET

9. Bile acid analysis: Absolute and percentchanges in the levels of total endogenous bile acids and
OCA plasma concentrations, and its conjugates, fromBaseline to Day 85/ET

10. Absoluteandpercentchange in Fibroblast growth factor-19 (FGF-19) levels from Baseline to Day
85/ET

Post-Hoc Analysis includedin 747-201CSR
e Absoluteandpercentchanges in the levels of 7a-hydroxycholest-4-en-3-one (C4) from Baseline to Day
85/ET.
e Percentage of patients who met the disease prognostic risk criteria defined as ALP <1.67x ULN and total
bilirubin <ULN, and ALP decrease 0of>15% from Baseline (i.e., Mayo Il plus 15% ALP Reduction)

Inclusion criteria:
1. Screening ALP value between 1.5and 10 X ULN (remaining Inclusion criteria are similar to trial 747-202,

please seesection 6.2.1for details)

Exclusion Criteria:
1. Conjugated bilirubin >2 XULN; ALT or AST > 5X ULN and serumcreatinine >133 umol/L (1.5 mg/dL)
(remaining exclusion criteria are similar to trial 747-202, please seesection 6.2.1for otherexclusion
criteria)

Mandatory Discontinuation criteria:
1. ALTor AST >3 x average predosevalue (average of screeningandbaseline) and > upper limit of normal
(ULN).
2. Conjugated (direct) bilirubin >2 x average predose value (average of screeningand baseline), and >25.7
umol/L (1.5 mg/dL).
3. Women who are pregnant during the trial period.

4. Theemergence ofclinical or laboratory AEs believed by the Investigator to justify patientdiscontinuation
fromthe study.

5. Noncompliance, majorviolations, or if patient met exclusion criteria.

Figure 8: Schedule of Assessment for Trial 747-201

Visit
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Screening Day 0 Day 15 Day Day Day 85 Follow -
-4 10 -1 (Baseline) 290 570 ETD Up
Weeks® Day 99
Study Procedures
Informed consent X
Medical history X
Inclusion/exclusion X X
criteria
Physical exam X X
Electrocardiogram X X
PBC-40 QOL and 5-D
- Q_ an X X Xi X X X
questionnaires
SF-36 QOL
Questionnaire X X
Pruritus VAS
questionnaire X X X X X
Transient Elastography X X
Prior and concomitant
medications X X X X X X X
Vital signs X X X X X X
Adverse events X X X X X X
Dispense investigational
product X X X
Investigational product
accountability X X X
Investigational product
administration xd X X X
Clinical Laboratory Evaluations
Serum chemistry® X X X X X X X
Hematology® X X X X X X X
Liver panel® X X
Serum Bile Acids® X X X X
Pharmacokinetics X X X X Xt
Urinalysis X X
Urine-based B-hCG
pregnancy test X9 X X X x3 x3

Source: Electronically copied and reproduced from Applicant submission 747-201 CSR

Footnotes:
1. Screening evaluations can occur between Day -28 and Day -7, relative to Day 0.

2. Acceptable variation for actual study visits is +/- 3 days from nominally scheduled day for Day 29, 57, and 85 visits. However, every
efort should be made to maintain the nominal visit schedules of patients as predicated by the occurrence of the Day 0 visit.
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3. Physical examination at screening includes patient height and weight and on Day 85 includes patient weight.

4. Study drug administration on Day 1 (the following morning), approximately 30 minutes before breakfast, with water or on Day 0
while at the study site, approximately 30 minutes before breakfast, with water.

5. 8-hour fasting requirement applies only to Day 0 and Day 85 clinical laboratory evaluations.

6.  Ablood sample for pharmacokinetic analysis should be drawn shortly before the next dose from every patient on Days 0, 15, 29, 57,
and 85 as well as from those who discontinue the study due to ALT/AST and/or bilirubin increases (see Section 4.7.1).

7. Urine based B-hCG pregnancy test must be performed in females of childbearing potential. If positive, aconfirmatory blood test must
be performed at the site. If the blood test is also positive, the patient must be discontinued from the study.

8.  TEwill beconducted at selected centers, using the Fibroscan® transient elastography (TE) device (Echosens, Paris, France).

9.  The5D questionnaire should be completed at Day 15.

Reviewer Comment: Although mentioned in the Schedule of assessment, the Applicantdid notpresentthe dataon
Fibroscan inthe clinical study review 747-201.

Statistical Analysis Plan

Determination of sample size:

However, due to difficulties with patient recruitment into the study, thefinal enrollment was approximately 20
patients pergroup. Overall,asample size of 20 patients per group resulted in 49% power to detectan effect size of
0.6466 forthe difference in the primary efficacy endpoint (change in serum ALP) between treatment arms and
placebo usinga Wilcoxon-Mann-Whitney rank-sumtest with a 0.05, 2-sided significance level. The informative
value of subgroup analyses was also expectedto be restricted by the reduced sample size.

The percent (%) change fromBaseline to EOS was described with summary statistics. Theprimary efficacy
endpoint was analyzed usingthe 2-sided Wilcoxon-Mann-Whitney test at the 5% level of significance. A
hierarchical testing strategy was utilized to account for multiple comparisons. The statistical significance was to be
evaluatedin orderas follows: if statistical significance at a.=0.05 was observed forthe OCA 10 mg group versus
placebo, then the statistical significance at 0. =0.05 for the OCA 50 mg versus placebo was to be performed. Ifno
statistical significance was observed at a=0.05 at the first step, thenthe subsequent comparisons were not
consideredstatistically significant, regardless of the p-value.

Reviewer Comment:

All statistical testing, including secondary and exploratory endpoints, and post-hoc analyses were descriptive and
exploratory. No statistical testingwas done on subgroup analyses, or planned for sensitivity analysis ofthe primary
endpoint.

Analysis Populations
The following analysis populations were used for efficacy, pharmacokinetic (PK), and safety analyses:

1. Intent-to-treat (ITT) Population includedall patients randomized who received at least 1 dose of
investigational product based onthe treatment group assignment. The patients were analyzed by the
treatment group towhich they were randomly assigned (intentto treatprinciple). The ITT Population (N=
59) was used forthe summary of all baseline characteristics, and all summaries and analyses of efficacy
data (this definition is modified fromthat defined in SAP).

2. The Completer Population includedall randomized patients whoreceived at least 1 dose of investigational
productbased on the treatmentgroup assignment and participated through the end the 3-month, double-
blind treatment period (i.e., Day 85). The Completer Population (N = 48) was used forthe analyses of
secondary and other efficacy data except for QOLand ELF score or its components.

3. The Safety Populationincludedall randomized patients whoreceivedat least1 dose of investigational
productbasedon the treatmentgroup assignment and had at least1 post-treatmentsafety assessment. The
Safety Population (N = 59) was used forthe analysis of all safety data and was identical to the ITT
population.

4. ThePK Populationincluded patients who provided eithera Day 0 or Day 85/ET blood sample, andthe Day
85/ET blood sample was collected at trough (i.e., approximately 24 hours after the prior investigational
productdose). The PK population (N =34) was used foranalysis of PK data.
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Protocol Amendments

The reviewernotes, were sixamendments and 2 addendums submitted by the Applicant for this protocol. The
reviewer has summarized briefly the key amendments, for details the reader is referred to read the Applicant
submission in global submit review module 5.3.5.1- “747-201-Ph 2 A Study of INT-747 (6-ECDCA) Monotherapy
in Patients with Primary Biliary Cirthosis.”

Most amendments were to address safety. The reviewer has summarized these changes:

The safety issues were: mandatory study discontinuation on basis of liver biochemical testchanges (AST/ALT and
bilirubin); days ofthe blood samples collection for trough drug and metabolite concentrations (day 0, day 29, day 57
and day 85 and if any patientdis continues due to elevation of liver biochemical tests).and secondaryendpoint data
collection suchas VAS, 5 D questionnaire, allow enrolling patient upto 75 years ofage, update nonclinical
experience, contraceptive requirements to minimize risk for teratogenicity. Theaddendums addressed safety
monitoring by adding the patient clinic visit on day 8 (for patients recruited in UK) and on day 15 (patients in US).
Some ofthese addendums and amendments were to fulfill the regulatory requirements as recommended by the FDA,
EMA and ethics review committee few other changes were submitted by the Applicant.

Data Qualitvand Integritv: Applicant's Assurance

The Applicant reports this study was performed in accordance with Good Clinical Practices, including thearchiving
of essentialdocuments.

Compliance with Good Clinical Practices

The Applicant provided attestation that the trial was conducted in accordance to the Declaration ofHelsinkiand US
regulations covering the protection of human patients, Institutional Review Boards and the obligations of clinical
mvestigators in accordance with Good Clinical Practice (GCP).

747-201-Study Results

Demographics:

Table 7: Patient Disposition: Analysis Populations

Placebo OCA10mg OCAS0mg Total
Number of Patients, n (%) :
Enrolled (Randomized at Day 0) 23(100) 20(100) 16 (100) 59(100)
Safety Population 23(100) 20(100) 16 (100) 59(100)
ITT Population 23(100) 20(100) 16 (100) 59(100)
Completer Population 23(100) 16 (80) 9 (56) 48 (81)
PK Population 17(74) 11(55) 6 (38) 34(58)

Source: Electronically copied and reproduced from Applicant submission 747-201 CSR (page 57 of 1264)

As notedabove it was difficult for the Applicantto enroll patients whowere UDCA non responders or intolerant to
UDCA., therefore only 59 patients were enrolled in the trial. The distributionofpatients enrolled in trial by country
was as follows: America:29%; Canada: 15%; Europe: 56%.
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Table 8: Patient Disposition: Enrolled/Randomized Population (N= 60), ITT Population (N= 59)

Placebo OCA10mg OCAS0mg Total

Primary Reason for Discontinuation
Withdrew Consent 0(0) 1(5) 00 1Q
Major Protocol Violation 0(0) 0(0) 1) 1Q
WithdrewDue to AE Pruritus 0(0) 3(5) 6 (38) 9 (15)

Source: Electronically copied andreproduced from A pplicant submission 747-201 CSR (page 55 0f 1264)

Reviewer Comment: Notably, 9 patients out of 1 6 patients enrolled in OCA 50mg dose completedthe trial, and44%
discontinuedfiom trial. Most patients who discontinued from the trial did so in <30days ofreceiving thefirst dose.

Demographic and Baseline Characteristics (747-201)

In trial 747-201, 85% females and 15% males were enrolled 95% were white the mean age at enrollment was 54.8
years and mean BMI was 27.6 kg/nr’.

Initially the Applicant utilized different ULN for albumin; however, when asked to reanalyze using the values that
areused in current clinical practice the number of patient in each stagechanges. The reviewer has presented the new
diseasestage table forall three trials. The classification forall the trials of diseases stage has been performed
utilizing the following threshold.

1. Totalbilirubin (TB) ULN: 19.32 umol/L (females), 25.48 pmol/L (males):

2. Albumin LIN 35 g/L(females and males).

Table 9: Baseline disease stage basedon Rotterdam Criteria for patients in trial 747-201

. - Placebo OCA10 mg OCA 50 mg
Rotterdam Criteria (N=23) (N=20) (N=16)

[Early Disease: 20 (87%) 11 (55%) 15 (94%)
[Normal albumin, normal total bilirubin,
[Moderately Advanced Disease: 3 (13%) 9 (45%) 1(6%)
Either low albumin or high total bilirubin

Patients with lowalbumin 1 (33%) 5(56%) 0

Patients with high total bilirubin 2(67%) 4 (44%) 1(100%)
Advanced Disease: 0 0 0
Both low albumin and high total bilirubin

Source: Applicants submissionto NDA Sequence 0057 (58)

Table 10: Baseline Liver Parameters: ITT Population (N = 59) for trial 747-201

Placebo OCA 10 mg OCA S50 mg Analyte Normal
N=23) (N=20) N =16) Range (or ULN)
ALP (UL) <117 U/L (emales),
<129 U/L (males)
Mean (SD) 408.4 (223.0) 461.6 (298.7) 431.1(177.2)
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Min, Max 141.5,875.5 183.0,1285.5 172.5,834.5
Conjugated (direct) Bilirubin (umol/L) <7 pmol/L
Mean (SD) 3.9(3.0) 5.5(4.0) 3.9(2.1)
Min, Max 0.9,13.7 1.2,14.1 0.9,9.1
GGT (UL) <50 U/L (Female),
<73 U/L Male)
Mean (SD) 466 (321) 653 (370) 455 (418)
Min, Max 111,1392 162,1393 141,1918
ALT (UL) <67 UL
Mean (SD) 83 (60) 86 (14) 71(38)
Min, Max 24,273 38,192 18,154
AST(UL) <50 UL
Mean (SD) 71(39) 67 (33) 66 (29)
Min, Max 21,157 31, 148 24,123

Source: Electronically copied andreproduced from A pplicant submission 747-201 CSR (page 60 of 1264)

Reviewer Comment: About 45% patients enrolledto OCA 10 mg treatment arm had moderately advanced disease in
comparisonto 6% (only one patient) enrolled to OCA 50 mg and 13%in placebo treatment arm. However, therates
of patient discontinuation were almost 50% in patients dosed with OCA 50 mg.

As noted inTable 9 mean ALP ofpatients were higherintrial 747-201 comparedto other trials (74 7-202 and747-
301);with amean ALPwas 431 and ALP in concentration in ULN was 3.7 x ULN. Mean conjugated bilirubin was
in normal referencerange in majority of patients. Mean GGTwas elevated across all treatment groups but was
higherin OCA 10mg 653 U/L, comparedwiththe placeboand OCA 50 mg groups 466 U/L and455 U/L
respectively. Mean ALT and mean ASTwere <2 X ULN and were well balanced all across treatment arms.

Mean albumin was within normal rangein all except 6 patients (1 enrolledto placebo arm and 5 enrolled to OCA
10mg arm). TBwas normal in all but 7 patients (2 enrolled to placebo arm, 4 enrolled to OCA 10mg armand 1
enrolled to OCA 50mg arm). PT and INR were normal in all patients.

PBC Ciriteria for Diagnosis:
1. 93% patients had elevated ALP
2. 81% had positive AMA titers
3. 80% patients had a positive liver biopsy, however, the stages were not provided in CSR.

Compliance to treatment:

Patient compliance was assessed at each visit and confirmed by drug accountability (i.e., counting of returned
capsules). Compliance was similar across all 3 treatment groups and for each study visit (95.5% to 100.3%).
Compliance was 99.0%. 99.6%. and 98.4% for Day 29. Day 57. and Day 85/ET. respectively.

Protocol Deviations

There were 46 patients with 68 protocol deviations. Most protocol deviations occurred in the deviation categories
“laboratory” (20 deviations, 12 patients), “inclusion/exclusion criteria” (16 deviations, 13 patients), and “visit
schedule” (14 deviations, 8 patients).

Reviewer Comment :
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Other than major protocol deviation in one patient enrolledto OCA 50 mg arm, rest ofthe protocol deviations did
not affect the safety or efficacy ofthe trial.

There wasone patient enrolled in trialwhohad serum creatinine 1.79 mg/dL but sincethe drug is notexcreted via
kidneysthiswas acceptable. Asecond patienthad TB >2 ULN and thereviewer agrees with the investigator granted
waiver for allowing the patient in trial, as the patient was stable clinicallyas per the narrative submitted by the
Applicant.

Patient23-004-802 in the OCA 50 mg treatmentgroup hada deviationon Day 57 (conjugated bilirubin level was 2x
ULN), which should have resulted in a mandatory discontinuation. A waiver was granted for this deviation. The
reviewer checkedthe laboratorydata “adsl” and found there were no clinicallysignificantchangesin the liver
biochemical parameters. | agree withthewaiver granted.

6.1.1.1 Primary efficacy endpoint
The percentchange in ALP levels fromBaseline to end of treatment (EOT) in the OCA 10 mg and OCA 50 mg
treatment arms was statistically significant (p <0.0001 for both OCA arms versus placebo).

The effect of OCA treatment on serum ALP levels were seen at week 2 and the response was durable for the entire
duration ofthe trial. There was no apparent difference in the magnitude of improvement between the 2 OCA doses.

Figure 9 -Percent Change in ALP lewels from baseline to EOS: ITT population (N=59)
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Source: Electronically copiedand reproduced from Applicantsubmission 747-201 CSR (page 65 0f 1264) BL =
Baseline Wilcoxon-Mann-Whitney p-value comparedto placebo indicated in the figure is ***p <0.0001.

Reviewer Comment: Figure 9and Table 10 showsthe placeboarmdidnot showALP reduction, whereas boththe
OCA treatmentgroups show similar response of ALP reductionat month 3. The absolute reduction of ALP was
greater in comparisons to other trials. Please see integrated summary of effectiveness for comparison of OCA
monotherapy and OCA=UDCA concomitantuse.

Table 11:PercentChangein ALP Lewels (U/L) from baseline to EOS: ITT Population (N =59)

Percent Change Placebo OCA 10mg OCA 50 mg
(n=23) (n=20) (n=16)
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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

Source: Electronically copied and reproduced from Applicant submission 747-201 CSR (page 65 of 1264

6.1.1.2 Secondary efficacy endpoints

Figure 10 Change in ALP Levels from Baseline to Day 99/Follow-Up: ITT population
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The vertical dotted line separates on-treatment (up to Dav 85) and off-treatment (Day 83 1o Day 90) phase of the

Wilcoxon-Mann-Whitney p-values indicated in the figure zre **p<0.01 2nd ***p <0 0001. Median values are
provided in Source Tables

Source: Electronically copied and reproduced from A pplicant submission 747-201 CSR (Page 70 of 1264)

Reviewer’s comment:

There was minimal reduction in ALP in patient enrolled to the placebo arm, whereas higher number of patients
achieved a statistically significant reduction in ALP dosedwith OCA 10 mg and OCA 50 mg armat day 85/ET.
Table 10, the dose exposureand ALP responseis statistically significant as analyzed by the Applicantusing
different responder criteria (i.e., OCA showed ALP reduction with almost allresponder criteria used by the
Applicant, with the exception ofnormalization of ALP [<I X ULN] in the OCA 50 mg arm).

Table 12: Percentage of patients who met responder criteriaatday 85/ET: ITT Population

Responder Criteria Placebo OCA 10 mg OCA S0 mg Responder Criteria
(n=23) (n =20) (n =16) (Description)?
ALP <3x ULN ad
Paris I AST <2x ULN ad
Total bilirubin <1 mg/dL
n (%) 11 (48) 13 (65) 11(69)
Toronto I ALP <1.67x ULN
n (%) 209 10 (50) 8 (50)
Toronto I ALP <1.76x ULN
n (%) 4 (17) 10 (50) 9 (56)
ALP <1.76x ULN and Total
Toronto III bilirubin < ULN
n (%) 4 (17) 9 (45) 9 (56)
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ALP <1.67x ULN and Total

Toronto IV bilirubin < ULN

n(%) 20) 9 (45) 8 (50)
Mavo II ALP <1.67 ULN and

yo Total Bilirubin <1 mg/dL

n (%) 209 9 (45) 8 (50)

ALP >40% decrease or normal ALP
Barcelona (Pares) values (females: <117 U/L; male:
<129 UL)
1 (%) 00) 14 (70) 7 (44)

Source: Electronically copied and reproduced from the Applicant sul

bmission 747-201 CSR page 72-1264

Reviewer Comment: Numerically higher number of patients dosed with OCA achieved a biochemical response,
relativeto placebo when analyzed by thevarious responder criteriaas shown in Table 10.

Table 13: Percentage of Patients at Day 85/ET by Percent ALP Reduction from Baseline Categories: ITT

Population (N =59)

Criteria (% ALP Patients Meeting Response Criteria

Reduction from

Baseline) Placebo OCA10mg OCA50mg

n=123) (n=20) (n=16)

n (%) n (%) n (%)

10% 3(13) 17 (85) 13(81)

15% 2(9) 17 (85) 12 (75)

20% 2(9) 17 (85) 11(69)

40% 0 (0) 14 (70) 7 (a4)

60% 0 (0) 6 (30) 2(13)

<ULN 0(0) 5(25%) 0(0)

Source: Electronically copied and reproduced from the Applicant submission 747-201 CSR page 74-1264

A 40% AIP reductionwas achievedin
e 14 (70%) patients dosed with OCA 10 mg,
o 7 (44%) patients dosed with OCA 50 mg,
e zero patientsin placeboarm

A 60% reduction in ALPwas achieved by
1. 6(30%) patients dosedwith OCA 10 mg and
2. 2(13%) patients dosed with OCA 50 mg
3. 0(0%) n placebo arm

Normalization of ATP was achieved in
e 5(25%) patients dosed with OCA 10mg
e zero patientsin OCA 50 mg and
e Zero patient in the placeboarm.
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Reviewer Comment: Numerically higher number of patients achieved ALP reductionin OCA treated armrelativeto
placebo at eachpercent ALP reduction. However, OCA 10 mg dose seems to perform better compared with OCA 50
mg dose.

Table 14: Percentage of patients who met responder criteriabasedon Mayo Il plus 15% ALP reduction at
Day 85/ET: ITT analysis

Placebo OCA 10 mg OCA50 mg
Patients meeting baseline criteria: ALP >1.67x 21 16 14
ULN or total bilirubin >ULN.
Patients meeting responder criteria: ALP <1.67x 1(5) 7(44) 7 (50)
ULN and total bilirubin <ULN, and ALP decrease
0f>15% frombaseline.

Source: Adapted from the Applicant submission with modifications 747-201 CSR page 73-1266
Reviewer Comment: Table 13 shows numerically higher number of patients achieved the Phase 3 composite end
point criteria. OCA exposure related response in ALP reductionis seen in the patientswho received OCA as
monotherapy.

Baseline ALP Tertile Cateqgories
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Figure 11: ALP Lewls at Day 85/ET for Patients Categorizedby Baseline ALP Tertile Categories: ITT
population (N=59)
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Source: Electronically copied and reproduced fromthe Applicant submission CSR 747-201 page 75of 1264

The boxand whisker plots represent median, IQR, minimum and maximum ALP values. The p-values were not
determined perthe SAP.

The baseline tertile categories were:

e Lower (<277.5 U/L),
e Mid (>277.5 to <465.5 U/L) and,
o Upper(>465.5 U/L).

The ALP reduction responseat Day 85/ET was assessed by categorizing the patients by the magnitude of at baseline
and evaluating ALP change at Day 85/ET.

Reviewer Comment: One disadvantage was that the sample size was smallin each tertile, therefore the
interpretation ofthe results may or may not begeneralizable to PBC population at large.

OCA 10 mg dose performed better in the patients who had baseline ALP in upper and midtertilecompared to
placebo arm. In the lower tertile, the response was no better than placebo patients. Thisfindingis in contrast with
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747-301 trialfindingwhere most patients whowerebiochemical responders were in the lower ALP tertile.
However, the tertile categories are not similar in the two trials. The mean ALP in Trial 747-201 was 3.5-3.9 X ULN
andthe meanALP intrial 747-301was2.72 X ULN. These findings suggest the patients with higher ALP responded
well to OCA monotherapy.

Liver Enzyme Panel: GGT, ALT, and AST

Figure 12-GGT, ALT, and AST Lewls from Baselineto Day 99/follow-up: ITT population (N=59)
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Source: Electronically copied and reproduced from the 747-201 CSR page 80 of 1264
The letters “M”and “F” on theright Y-axis in GGT panel represents GGT fold-ULN for the male and female population reference ranges,
respectively. The ULN of GGT reference ranges for male and female populations are 73 U/L and 50 U/L, respectively. The shaded area

represents normal analyte ranges: (a) AST: <50 U/L, and (b) ALT: < 67 U/L. Wilcoxon-Mann-Whitney p-values indicated in the figure are: *p
<0.05, **p <0.01, and ***p<0.001.

Reviewer Comments: GGT reduction was seen in patients treated with OCA 10mg and OCA 50mg relative to
placebo treated patients and this reduction was statistically significant.

GGT:

Elevated GGT indicates biliary ductal damage, althoughthe correlation of GGT and ALP isnot very high (the
correlationbetweenGGT and ALP is0.5t0 0.6 in different trials); but both parameters indicate damageto bile
duct. There are limited datamost publicationwere conducted prior to mid-80s and were performed in indications
otherthan PBC. I think GGT is released from cholagiocytes (smalland large bileducts) and is assessment is
valuable for cholestatic injury. It isa marker for bile ductinjuryin PBC. Limitations that I think are importantto
remember are: the intra-patientvariability ofthe GGT isnot known, and it isnot known in end stageliver disease
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GGT reduces/start trending down spontaneously. GGT reductionthat occurs with OCA use in conjunction with ALP
reductionissupportiveofthe primary endpoint and may indicate reduction of cholestasis. The GGT reductionwas
durable for the durationofthe trial.

Similarly, thereisadecline in ALT and AST in the 85dayduration trial. This reductionis supportive ofthe primary
efficacy endpoint. Changes in AST were statistically not significant betweenthetreatmentarms.

Figure 13-Conjugated (Direct) Bilirubin Levels From Baseline to Day 99/Follow-Up: ITT Population (N = 59)
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Source: Copiedandelectronically reproduced from Applicantsubmission Source: CSR 747-201- page 83-1264

Wilcoxon-Mann-Whitney p-value (pairwise comparison) compared to placebo indicated in the figure is *p <0.05.

Reviewer Comment: Conjugated bilirubin (CB) value changes are verysmall and the magnitude of change appears
larger due touse of micromole/L Sl unitusage. For example, the meanabsolute change inconjugated bilirubinwas
-0.7 umol/L frombaseline value to day85/ET which is ~0.04 mg/dL in OCA 10 mg arm,andin OCA 50 mg armthe
mean absolute change was -0.3 pumol/L (0.0175 mg/dL) from baselineto the day 85/ET. Most patients in the OCA 10
mg arm had a CB reductionof0.17 pmol/L, frombaseline to theday85/ETi.e.,0.009mg/dL. The assay accuracy
and precision indetectinga minor change mightbe technically difficult, although notimpossible, assuming there
was no hemolysis of sample andthere was no lipemia (lipids >300 mg/dL) or other interferencein conduct of CB.
Additionally, when TB isnormal the CB readings are notaccurate especiallywhen change post therapywas small.
Therefore, this reviewer does not agreethat conjugated bilirubinis adequate to support theimprovement of PBC as
suggested by the Applicant. Additionally, intra-patient variability and thefluctuations inthe conjugated bilirubin
over 3 month period are knowledge gaps. The reductionmay indicate cholereticeffects of OCA.

Absolute change in the conjugated bilirubinfrombaselineto end oftreatmentor day 85was not statistically
significant in OCA 50 mg arm compared with placebo; however, whenthecomparisonwas madebetween OCA 10
mg arm and placebo statistically significant difference was noted.

Table 15:747-201 Patients with elevated total bilirubin at baseline and Day 85/ET for safety population
d

Baseline Day 85/ET Change from Baseline?
Treatmeny Patient Total Alkaline Total Alkaline Total Alkaline
Group 1D Bilirubin Phosphatase Bilirubin Phosphatase Bilirubin Phosphatase
(umol/L) (U/L) (umol/L) (U/L) (umol/L) (UL
Placebo 002003 24.80H 661.0H 23.90H 720.0H -0.90 59.0
018003| 32.50H 247.0H 47.90H 278.0H 15.40 31.0
10 mg 002002 24.75H 1285.5H 13.70 442.0H -11.05 -843.5
OCA
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015002| 21.35H 947.5H 18.80 481.0H -2.55 -466.5

020002| 42.65H 654.0H 45.50H 244.0H 2.85 -410.0

020004| 26.85H 366.5H 13.50 255.0H -13.35 -111.5
50 mg 018004| 20.50H 603.5H 22.20H 593.0H 1.70 -10.5
OCA

Source: Applicant’s submissionto NDA Sequence 0056 (57)

@ Baselineis the average ofall visit values prior to first dose in double-blind phase. If results from only one evaluation are available,
the available data from this evaluation is used as the baseline value. Baseline is from individual trial data.

Reviewer Comment: Ofthe patients with elevated TB at baseline and treated with OCA 10 mg, numerically
more number of patients achieved TB reduction (3 out of 4 patients achieved reductionand normalization).
However, the samplesize issmall to makeanyinterpretation. At OCA 50 mg dose one patient had elevated
TB who did not achieve anyreduction, in fact the TB increased, butagain interpretation cannot be made on

n=1.

Table 16:747-201 Patients with low albumin baseline and changes at Day 85/ET

Baseline Day 85/ET Change from Baseline
Treatment  |Patient ID |Albumin (g/L)Total  [Direct [Alkaline Albumi|Total [Direct [Alkaline Albumi [Total  [Direct [Alkaline
Group Bilirubin|BilirubinPhosphatas| |n (g/L) |BilirubinBilirubinPhosphatas| |n (g/L) |Bilirubin|Bilirubin|Phosphatas
(umo  |(umo e (U/L) (umo  [(umo e (U/L) (umo  [(umo e (U/L)
I/L) I/L) I/L) I/L) I/L) I/L)
Placebo 054001 (34.4 14.55 2.10 277.5H 30.4 4.80 0.90 275.0 H -4.0 0.25 -1.20 [2.5
L
10 mg 010004 [34.0 6.80 1.70  |220.0H 36.0 [6.80 1.70 82.0 2.0 0.00 0.00 -138.0
OCA
023 33.9 17.20 |12.50 |[553.5H 31.8 15.00 |10.80 |419.0H 2.1 -2.20 [1.70 [134.5
006 H L H
051 321 9.05 350 [233.0H 31.8 |[6.20 2.60 105.0 -0.3 -2.85 }0.90 [128.0
004 H L
051 33.8 8.85 3.65 591.0 H 36.7 19.80 |11.80 |289.0H 2.8 10.95 [8.15 -302.0
005 H H H
056 333 7.80 375 [284.0H 204.0H -80.0
001 H

Source: Applicants submission to NDA 20799 Sequence 0057(58)

Table 15 showschangesin albuminwith OCA use areless pronounced in either direction (positive or negative). In
trial 747-201 five patients were dosed with OCA 10mg had low albumin. No conclusions about effects of OCA on
albumincanbe madewiththese data.

Serum IgM

Table 17:1gM Changes fromBaseline to EOT

Placebo
(n=23)

OCA 10

mg

OCA 50
mg
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IgM (g/L) Normal Range :0.4-2.3 g/L
n at Baseline, and n at 17, 16 14,13 11,12
Day 85/ET
Baseline (Mean [SD]) 3.94 (2.11) 3.23(1.95) 4.44 (2.10)
Baseline (Median) 303 270 383
Day 85/ET (Mean [SD]) 3.79 (2.60) 2.92 (1.66) 3.91(3.78)
Day 85/ET (Median) 323 2.65 2.80
N 13 11 9
Mean (SD) 0.10(0.78) -0.70 (0.83) -1.15(0.90)
N 13 11 9
Mean (SD) 1.20(24.58) -18.48 (15.97) -27.82(17.30)

Source: electronically copied and reporduced from Applicant Submission 747-201 CSR, Page 84-1264

Reviewer Comment: Mean IgM levels were reduced from baseline to Day 85/ET in both OCA treatment
arms compared to placebo,; however, patients on the placebo arm had higher mean IgM levels at baseline
compared to both OCA treatment arm. Although no treatment groups achieved normalization, reductions
were seen in OCA treated patients. These reductions are supportive of primary efficacy endpoint.

CRP: The baseline mean (SD) CRP levels were 13.0 (11.1) mg/L in placebo, and 8.0 (6.6) mg/L and 7.5 (6.3) mg/L
in OCA 10 mg and OCA 50 mg treatment arms, respectively. There was a large degree of variability within
treatment arms, and 2x higher baseline CRP levels in the placeboarmcompared to OCA treatment arms.

Figure 14: CRP levels at baseline and Day 85/Et: ITT population (N=59)
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Source: electronically copied andreporduced from Applicant Submission 747-201 CSR, Page 86 of 1264
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Reviewer Comment: CRP is a non-specific inflammatory marker, may occur due to co-existing autoimmune disease,
CRP could be highdue to other autoimmunediseaseor due to PBC. Since the patients had stable medical disease
and reductionof CRP occurred in temporal relation with OCA use, the reviewerthinks the decline in CRP is related
todecreasein inflammationdueto PBC related inflammationin liver. This supports the primary endpoint; however,
neither OCA treated arms achieved CRP normalization. The reviewer also notes there was animbalancein the
baseline valuesin the three arms; however, noreductionin placeboarmwas seen comparedto OCA treated
patients. Additionally, whenthe rawvalues were analyzedin the dataset “adlb’ the reviewer noted the differences
were drivenpredominately by few patientsin boththe OCA 10mg armand OCA 50 mg arm.

TNF-a and TNF-B:

TNFa: Reductions in TNFa wereseen however, normalization was notseen inany treatment group. The clinical
benefit ofreducing theselevelsis relevant.

TNF-B: The levels increased across all treatment arms instead of decreasing.

Bile acids and OCA Pharmacokinetics: Meanbaseline levels of bile acids in all treatment arms were comparable
to the ULN; the mean (SD) bile acid levels were 10.5 (7.4) umol/L forplacebo arm(n=6); 9.3 (2.9) umol/L in OCA
10 mg arm (n=7) and 13.2 (9.5) umol/L in OCA 50 mg arm (n=4). No statistical differences were observed from
baseline to Day 85/ET in the absolute change or percentchange of bile acids.

The mean (SD) levels ofendogenous bile acids at baseline were 9.449 (10.665) umol/L in the placebo arm; 11.465
(10.250) pmol/L in OCA 10 mg arm and 9.748 (9.456) umol/L in OCA 50 mg treatment arm. The mean levels of
endogenous bile acids decreased by 10% fromBaseline to Day 85/ET in the OCA 10 mg arm compared to a 52%
increase in the placeboarm.

The level of bile acid analytes and change frombaseline to Day 85in ITT population (N=59, however there was
missing data due to several patients not completing theassessments in the datasets):

Reviewer Comment:
The data interpretation is restricted by assessment in limited number of patients and, shortduration ofthe trial.

Liver Fibrosis:

ELF score, acomposite marker of liver fibrosis derived from3 serummarkers, including HA, P3NP, and TIMP-1.
No statistically significantchanges were observed frombaseline to Day 85/ET in any treatmentarms.

Reviewer Comment:
This reviewer pointsthat clinical significance of ELF score isunknown. Thisisnotwellstudied biomarker and
clinical benefit withthis biomarker isnotestablished.

Disease-Specific andQuality of Life Assessments:

The SF-36 is a 36-item survey that measures 8domains of health. It yields scale scores foreachofthese 8 health
domains, and 2summary measures of physical and mental health: the Physical Component Summary and Mental
ComponentSummary. No statistically significant changes werenoted from baseline to Day85/ET.

PBC-40
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The PBC-40 is a disease-specific QOL questionnaire, which consists of 5domains, including general symptoms,
itch, fatigue, cognitive function, and emotional/social. PBC-40 is not validated questionnaire, buthas been used in
clinical trials with PBC. Key findings are as follows:

1. Pruritus

Significant increases in pruritus were observed for both OCA dose levels (p =0.0008 for OCA 10 mg, and p =
0.0027 for OCA 50 mg arms) in comparisonto change in placebo on Day 29.

Theitch scores for OCA 10 mg were also significantly increased on Day 57 (p = 0.0176), whereas for OCA 50 mg,
the score was significantly increased on Day 85/ET (p = 0.0172).

Mean changes in the itch domain appeared to be dose-related: The changein itch score fromBaseline to Day 85/ET
was 2.8 and 4.2 for the OCA 10 mg and OCA 50 mg arms, respectively, whereas the change in score in the placebo
arm was 0.2.

2. Fatigue: patientsin all treatment armexperienced fatigue including placebo.

Introduction to FGF-19 and C4:

FXR activation by OCA induces a dose-related increasein serumlevels of FGF-19, which is FXR-responsive gene
product. FGF-19 is further known to down-regulate bile acids synthesis, leading to a reduction in bile acid synthesis
and the intermediate thereof, C4.

C4 (serum70-hydroxy-4-cholesten-3-one), C4 is bile-acid intermediate, it estimates the rate of hepatic bile acid
synthesis rate and strongly correlates with the activity of cholesterol 7-hydroxylase (CYP7AL), which is the rate-
limiting enzyme ofbile acid synthesis.

FGF19: Thebaselinevalues of mean FGF-19 levels were 72.3 (44.5) ng/Lin placebo arm, 147.1 (130.9) ng/Lin the
OCA 10 mg arm, and 103.6 (81.4) ng/Linthe OCA 50 mg arm. The baseline values were higherin OCA treatment
arms compared to placebo. Themean (SD) levels at Day 85/ET were 532.0 (1120.2) ng/Lin the OCA 10 mg arm,
and 6412.3 (13 200.7) ng/Lin the OCA 50 mg arm; whereas the levels only increased to 116.3 (104.8) ng/Lin the
placebo arm. The median values forthe OCA treatmentarms at Day 85/ET were 178.1 ng/Land 269.9 ng/L forthe
OCA 10 mg and OCA 50 mg arms, respectively, compared to 68.0ng/L in the placeboarm.

FGF19 increaseindicates the pharmco-dynamic effect of OCA. A dose dependent increase in FGF19was notedin
thistrial.
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Figure 15: FGF19 at baseline and Day 85in ITT population
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Source: Copied and electronically reproduced fromthe Applicantsubmission: CSR 747-202 page 104-1264

Serumlewels of C4 were elevated at baseline with the mean (SD) levels ranging from14.0 (10.5) ng/mLto 16.6
(20.1) ng/mL acrossthe 3treatmentarms. The mean (SD) absolute changein baseline to Day 85/ET was statistically
significant in OCA 10 mg (n=11) -11.1 (16.3) p=0.0508 and in OCA 50 mg arm (n=7) was -9.4 (11.7), p=0.0485
when compared with placebo (n=14). The percent change in serumlevels of C4 expressed as mean (SD) from
baseline by 40.1% (OCA 10 mg arm; p = 0.01) and 47.3% (OCA 50 mg arm; p = 0.03) at Day 85/ET.

Figure 16: C4 lewels at baseline and day 85inITT population
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Source: Copied and electronically reproduced fromthe Applicantsubmission: CSR 747-202 page 104-1264

Reviewer Comment: C4 decrease in the OCA treated patient.

Efficacy Conclusions:

1. TheALPlevels reducedfrombaseline to Day 85/ET. Both absoluteand percentchange reductionwere
statistically significant comparisonto placeboarm. The ALP reduction of 10, 20%, 40% reductionwere
achieved numerically in higher number of patients treated with OCA relative to placebo. As assessed by
different responder criteria numerically higher number of patients achieved endpointin the OCA treated
arm relative to placebo. Atotal of 5 patients achieved ALP normalization in OCA 10 mg treatment arm
compared to zero patients in OCA 50 mg and placeboarm.

2. Posthocanalysesto assess the primary endpoint of the pivotal trial shows: Mayo Il plus 15% ALP
reduction criteria were achieved by 1 (5%) placebo patients compared 7 (44%) patients dosed with OCA 10
mg and by 7 (50%) patients dosed with OCA 50mg treatment arm. Notably three outofsevenwho
achieved Mayo I1+15% ALP reduction, in OCA 10 mg treatment arm, also achieved the composite
endpoint, i.e., reduction in both ALPand TB.

3. TheTBand conjugated bilirubin were with in normal range for majority of patients; however,adownward
trend of TBwas seen in both the OCA treatment arms in comparisonto placebo arm. Four patients who had
elevated TBat baseline and 3 patient achieved reductions in TBin the OCA 10 mg treated group. One
patient dosed with OCA 10 mg who had normal TBat baseline had increase in TBat day 85. However data
are limited by small sample size and whether these effects can be replicated in PBC population is notclear.
However, the trend towards reduction for TB seems favorable to OCA 10 mg treated group.

4. Ifthe baseline albumin was low, and did not improve with OCA use.

5. Hepatic biochemical parameters of GGT and ALT reduced in the both OCA treated arm, supportingthe
primary efficacy endpoint.

6.113 Review of Safety

Extent ofexposure: A total of 59 patients were exposedto investigational product: 23 patients received placebo, 20
patients received OCA 10 mg, and 16 patients received OCA 50 mg. Patients randomized to OCA received OCA as
a monotherapy.

Drug Exposure: Dosingwas modified during thestudy for 4 patients: 1 placebo, 1 OCA 10 mg, and 2 OCA 50 mg
patients. The dosing modificationincluded doseinterruptionin 1 patient eachin placebo, OCA 10mg and OCA 50
mg arms who completedthe study, and change in dosingschedule in 1 OCA 50 mg patient who did notcompletethe
study.

Table 18-Duration of Investigational Product Exposure: Safety Population (N = 59)
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Placebo OCA 10 mg OCA 50 mg
Number of Days on Investigational Product
n 23 20 16
Mean (5D) 98.7(2.6) 01.2(15.6) 74.1(32.3)
Median 08.0 08.0 053
Min, Max 02.0, 106.0 41.0, 100.0 13.0,90.0

Source: Copied and electronically reproduced from Applicant’s CSR 747-201 Study report submission

Reviewer Comments: It isnot clear why some patients receivedinvestigational productfor 106 daysin placebo arm
and 99-100days in the OCAtreatedarm, since the durationtrial was 85 days.

Death: No deathswere reported during the conduct of the trial.

Serious adwerse event (SAE) Only a single SAEof rash was reported overthecourse of the studyandoccurredin a
placebo treated patient (19-003-1057).

Summary of SAE: Patient had an AEof maculo-papular rash after receiving IVhydromorphone (patientwas allergic
to morphine but no known drug allergy to hydromorphoneand had received the drug due to lumbar pain). The
therapy was discontinued for 1 days while the patient was hospitalized, rash was biopsied andwas histology was
consistentwith drug reaction. The rash with acute symptoms (lumbar pain, fever) resolved and the patientresumed
therapy with investigational agent (which was placebo) and competedthe trial.

Drop outs and/or Discontinuations due to adverse events:
There was no mandatory discontinuationduring thetrial.

All placebo patients (n =23) completed thestudy.
In the OCA 10 mg arm, 3 (15%) of 20 patients discontinued due to an AEof pruritus;

In the OCA 50 mg arm, of 6 (38%) out of patients 16 discontinued due to pruritus, and 1 patient (Patient 10-001-
500) was discontinued due to a major protocol violation of failing to return to theclinic. Five ofthe 6 patientswho
discontinued did sowithin 6 days of dosing with OCA 50 mg.

Reviewer Comments: Patient 23-004-802in the OCA 50 mg treatment armhada deviationon Day 57 (conjugated
bilirubinlevel was 2x ULN), which should have resulted in a mandatory discontinuation; however, a waiver was
grantedfor thisdeviation. An information request for obtaining moreinformation (clinicaland liver biochemical
laboratory value) was sent to the Applicant. Reviewer agrees with the waiver, other than CB neither laboratory
values showed any significant changes or increase.

Pruritusisa dose dependentadverse event. The OCA 10 mg achieved similar magnitude ofbiochemical response;
additionally patientsin the 10mgarmhad less pruritus events.

Table 19 -Incidence of TEAEs by Sewerity: Safety Population (N =59)

Treatment Group

Parameter
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Placebo
n=2)

OCA 10 mg
(n =20)

OCA 50 mg
(n = 16)

Patients (%0)

Patients (%0)

Patients (%0)

Total number of TEAES 21 (91) 18 (90) 15 (94)
Mild 18 (78) 16 (80) 10 (83)
Moderate 8 (35) 9 (45) 10 (63)
Severe 5 (22) 7 (35) 6 (38)

Source: copied andelectronically reproduced fromApplicant Submission 747-201 (page 111-1264)

Significant Adverse events:

The incidence of severe TEAEs was similarin the OCA treatment arms (35% and 38% of patients in the OCA 10
mg and OCA 50 mg arms, respectively), and compared with placebo (22%). The higher incidence of severe TEAES
in the OCA treatment arms was primarily due to a higherincidence of severe pruritus.

Treatment Emergent Adverse Events and Adverse Reactions:

No dose-related patterns were noted among other commonly reported TEAES; the smallnumber of patients
precludes further interpretation of this finding.

In all treatment arms, most of the TEAES thatwere severe were the AE of pruritus (5 patients [22%)], 7 patients
[35%], and 6 patients [38%] in the placebo, OCA 10 mg, and OCA 50 mg arms. In the placeboarm: 3 patients had
severe TEAEs andincluded 1 patient with a TEAE of cold sweat, 1 patient with a TEAE of pruritus, and 1 patient
with a TEAE of rash. A severe TEAEofinsomniawas experienced by 2 patients (13%) in OCA 50 mg arm.

Pruritus is the most common AEseenin patients with PBCand is an AEof special interest in PBC patients. The
incidence of pruritus was greater in the OCA 10mg (14 patients [70%])and OCA 50 mg (15 patients, [94%]) arms
compared with placebo (7 patients [30%]). The incidence of severe TEAES of pruritus was higher in the OCA
treatment arms (6 of 14 OCA 10 mg patientsand 6 0f 15 OCA 50 mg patients with at least1event of pruritus)
compared to placebo (1 0f8 patientswith at least 1 event of pruritus).

Table 20: Time to Onsetof First Episode of Clinically Significant Pruritus: Safety Population (N =59)

Treatment Groups

Placebo OCA 10 mg OCA 50 mg

(n=23) (n=20) (n=16)
n (%) patients with at least 1 clinically 3 (13)a 9 (45)a 13 (81)a
significant pruritus
Mean (SD) days 46.3 (33.1) 12.2 (9.3) 8.7 (9.6)
Median (days) 330 140 6.0
Range: minimum, maximum (days) 22, 84 3,27 0,29
Interquartile range (days) 22, 84 3,18 2,8

Source: Copiedandelectronically reproduced formthe Applicant submission CSR 747-202- page 116-1264
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Table 20 above shows themedian time to onset for pruritus was 6 days in OCA 50 mg versus 14 days for OCA 10
mg compared to 33 days for placebo arm. The pruritus was seen as early as 2 days in patient treated with OCA 10

mg and 2 days in patient treatedwith OCA 50 mg group.

Table 21: The Outcome of Clinically Significant Intervention in Patients with Pruritus (N=25)

Treatment Group
Placebo OCA 10 mg OCA 50 mg
Patients (n) with at least 1 clinically n=3 n=9 n=13
significant pruritus and at least 1 event of
clinically significant intervention for
pruritus
Intervention Success(n [%])2
Yes (i.e., continued on study) 3 (100%) 6 (67%) 7 (54%)
No (i.e., discontinued study) 0 (0%) 3(33%) 6 (46%)
Source: Copied and electronically reproduced formthe Applicantsubmission CSR 747-202- page 116-1264

a Intervention success was defined as the patient completing the study. These categorizations were done during blinded data review meeting.

Intervention for pruritus:

13% patients in placebo arm

45% patients in the OCA 10 mg arm

81% patients in OCA 50mg arm required treatment intervention for pruritus.

Per the SAP, “significant pruritus”was defined by dis continuation of investigational product, or the use ofoneor
more ofthe following interventions to reduce the severity of pruritus:
1. interruptionofdosing; decrease in dosing frequency;
2. oradministration [oran increase in dose] ofotherdrugs, suchas
a. Bile acid binding resins (cholestyramine, colestipol, colesevelam), or
b. Antihistamines and other antipruritic agents.

Treatment discontinuation was done in patients who did notrespondto treatmentintervention for pruritus.

All placebo patients respondedto clinical interventions for pruritus as per protocol, whereas only 6 7%patients in
OCA 10mg and 57%in OCA 50 mg respondedto intervention.

None in the placebo arm required treatment discontinuations compared with 3 in OCA 10 mg and 6 in OCA 10 mg
armrequired treatment discontinuations. The patients dosedwith OCA 50 mg responded less to therapeutic

intervention.

Forthe patients who discontinued due to pruritus, the mean (SD) time to resolution following discontinuation was
24.0 (13.7) days in the OCA 10 mg group and 15.7(9.4) days in the OCA 50 mg group. The median time to
resolution ofpruritus was 27.0 days in the OCA 10 mg group and 14.5 days in the OCA 50 mg group. The majority
of thesepatients (n =8 [89%]) had a resolution time >7 days.

MO Comment: The pruritus is reversible with OCA discontinuation.
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Figure 17: 5D dimension graph display over time ITT population (N=59)[S D total score]
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B=Baseline, D2&=Day 29 D57=Day 57, EOT=End of treatment (Day 85/ET)
Boxplots: Min and max, lower and upper quartile, and median are displaysd; mean values are displaysd using coloursd symbols and are joined.

Source: Copied and electronically reproduced fromthe A pplicant submission CSR 747-201 page

Reviewer Comment: 5 D pruritus scale assessmentperformed over trial duration (5 D scales assess pruritus in the
domainsofduration, degree, disability, and direction). Figure 17above shows theincrease AE of pruritus in
patients who were dose with OCA (OCA 10 mg and OCA 50 mg) in comparisonto almost a flat line for the placebo
treatment arm patients. Therewere only 1-2 components ofthe instrument that drove this scale, andthis was

consistently seen across all the three trials.

Table 22-TEAFEs by SOC and Preferred TermReported >2 Patients in Any Treatment Arm: Safety

Population (N =59)

Treatment Group
SystemOrgan Class
MedDRA Preferred Term Placebo OCA10mgn OCAS0Omgn
(n=23) =20) =16)
Patients (%) Patients (%) Patients (%)
Patients with any TEAEs 21 01) 18 (90) 15(94)
Skin and subcutaneous tissue disorders
Pruritus 7 (30) 14 (70) 15(94)
Pruritus generalized 1(4) 00 0(0)
Nervous system disorders
Headache 5@2) 4 (20) 2 (13)
Dizziness 4(17) 00 0(0)
Infections and infestations
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Naso-pharyngitis 209 3 (15) 1(6)
Urinary Tract Infection 00 3 (15) 1(6)
Upper Respiratory Tract Infection 00 2 (10) 0(0)

Psychiatric disorders

Insomnia 10) 16) 2 (13)

Source: Copied and electronically reproduced from Applicant submission 747-201 page 109 of 1264

(Table Continued: TEAEs by SOC and Preferred Term Reported>2 Patientsin Any TreatmentArm: Safety Population

(N=159)
Treatment Group
System Organ Class
MedDRA Preferred Term Placebo OCA10 mg OCAS50mg
(n=23) (n=20) (n=16)
Gastrointestinal disorders
Abdominal Pain 1(4) 1) 2 (13)
Nausea 4(17) 00 4 (25)
Abdominal Distension 00 00 2(13)
Constipation 0(0) 00 2 (13)
Diarrhea 1@ 00 2 (13)
Faeces pale 0(0) 00 2 (13)
Hemorrhoids 0(0) 00 2 (13)
Abdominal Pain Upper 209 00 0(0)
Pyrexia 209 00 0(0)
General disorders and administration site conditions
Fatigue 3(13) 00 16)
Influenza Like Illness 209 00 106)
Musculoskeletal and connective tissue disorders
Arthralgia 209 00 0(0)
Back Pain 4(17) 00 0(0)

Source: copied and electronically reproduced from A pplicant submis sion 747-201 page 110 of 1264

Reviewer Comment: Adverseevents relatedto gastrointestinal disorders werehigher in patients who received OCA
50 mg comparedwith placebo, withthe exception ofnausea.

Fatigue is a common PBC symptom and 3 patients withfatigue in placebo armversus one patient treated with OCA
50 mg experienced AE offatigue.

safety finding in this trial is different than 747-202 and 747-301 in that thereappe
when OCA was used as monotherapy than when usedin conjunction with UDCA.
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6.113.1 Hepatic-Related Adverse Bvents

No serious hepatic adverseevent in occurredin this study.

Patient19-002-1056 (OCA 10 mg arm) had ongoing hepatic pain. An IR was sent, liver biochemical tests were not
provided. Data in JIMP dataset for “adlb™ reviewed and the patient did nothave any laboratory abnormality,
specifically for TB/DB and ALP.

Patient19-001-1055and 23-005-1025 enrolledin OCA 50 mg armhad pale faces. The patient 23-005-1025 (OCA
50 mg) was discontinued fromtrialin 3 days after dosing with OCA 50 mg. Patient 19-001-1055 (OCA 50mg) the
AE was reportedasresolved, and “adlb™ datasetwas queried for changes in liver related and serum creatinine
laboratory data, and not significant changes wereidentified.

The reviewer considers these as non-serious AE andthere was noclinical relevance associated with these AE.

Hepatic and Renal Biochemistry Markers:

No clinical relevantfindings of concerned werenoted.

Cardiovascular adverse events: None reportedin trial 747-201.

No pregnancy was reported during thetrial.

Laboratory findings:

Hematology: No clinically significant shifts fromnormal to abnormalwere observed forany ofthe hematology
parameters assessed (including hemoglobin, leukocytes, lymphocytes, monocytes, eosinophils, basophils, neutrophil
granulocytes, platelets, and erythrocytes) across treatment arms.

Coagulation factors- Mean and median aPTT and INR values were stable over time, and were within central
laboratory reference (normal) ranges.

Chemistry: All values were within normal ranges, and nodifferences in absolute mean changes frombaseline to
each assessedtime point were observed across treatment arms, with exception of liver biochemistries which changed
favorably in OCA treated patients. One patient in the placeboarmhad hypokalemia, this hypokalemia resolved
without sequelae.

6.113.2 Lipid related adverse event:

Table 23: Mean HDLc changes fromBaseline to EOT-Trial 747-201
OCA10 mg OCA25mg OCA50 mg Placebo

(N =38) (N = 48) (N=41) (N = 38)

Mean HDLc (mg/dL)

Baseline 67.6 715 75.4 69.9
Day 85 58 61.4 58 73.7
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Change frombase -10 -10 -17 +4
line

Source: Reviewer Generated

Reviewer Comment: HDLc reductions were seenin patients treatedwith OCA andnot in the placebo treated
patients. At this time theimpactof HDLc lowering on cardiovascular outcomes in PBC patients whentreated
chronically with OCA are not known.

In the OCA 10 mg dosed patients 12 patients had some reductionin HDLc

In the OCA 50 mg dosed patients 11 patients had some reductionin HDLc

In the placebo arm9 patients had some changes in HDLc

Table 24: HDLc Reduction distribution in Trial Patients at End of Treatment

Number of patients with HDLc Number of patients with HDLc
reduction>1SD but<2SD / Total reduction>2SD / total number
number patients with changesin HDLc | patientswith changesin HDLc
(22-44 mg/dL) (44 mg/dL)

OCA 10 mg (N=12) 3/12 2/12

OCA 50 mg(N=11) 2/11 2/11

Placebo (N=9) 0/9 0/9

Source: Reviewer Generated fromthe Applicant’s data submitted to NDA

Reviewer Comment: The meantotal cholesterol reduced, butthe majority ofthis reductionwas related to lowering
of mean HDLc in the patients treated with OCA. Table 25shows reduction> 1 SD (>22 mg/dL) change in 85 days.
Patientswhodiscontinued fromtrialalsoaffected the interpretation offinal HDLc reductions.

Vital Signs, Physical Findings and Other Observations Related to Safety

Vitals, body weightand physical examination: There were no noted in any ofthe treatmentarms duringthe study,
with exception of this patient:

One patient treatedwith OCA 50 mg lostweight (3.5 kilograms) during the trialand this was reversible, i.e., gained
weighton discontinuing OCA, the reviewer thinks thiswas seen in one patient across all treatment trial, therefore it
isnota likely adverse event relatedto OCA. However, this AE must be watched and ifpatients lose weight must be
reported.

12-Lead Electrocardiogram:
The abnormal ECGs (QTcF changes) occurred across all treatment arms, was well balanced across treatmentarms
and coded asmild AE. Pleasesee TQT consult summary in Section8.3.9

6.1.1.3.3 Safety Conclusions:
1. OCA treatment at doses of 10mg and 50 mg once daily for 3 months was generally safe, and the 10 mg
dose was better tolerated compared with the 50 mg dose in patients with PBCas assessed by extentof
discontinuations dueto the TEAE of pruritus.
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2. Thepatients dosed with OCA 10mg had no hepatic adverse events. despitethe fact about 50% patients
(m/N=9/20) had moderately advanced disease. It appears that the OCA 10 mg dose may be safe whenused
as monotherapy even in moderately advanced stages at least for 3 month duration ®© @

3. TEAEs were reported by 90%, 94%, and 91% of patients treated with OCA 10 mg, OCA 50 mg, and
placebo, respectively. The majority ofthese TEAEs were mild or moderate in severity.
4. Themostcommonly reported TEAEacross all treatment groups was pruritus.

a. Theincidence ofpruritus was dose-related andwas higher in the OCA -treated patients compared
with placebo treated patients.

b. Theincidence ofsevere TEAEs ofpruritus was higherin the OCA treatment groups compared
with placebo.

c. Themedian time to the onset of first episode of clinically significant pruritus was shorter in the
OCA treatment groups (14 days forthe OCA 10mg group and 6 days forthe OCA 50mg group)
compared to 33 days forplacebo.

d. Interventionforpruritus were successfulin 3 placebo patients (100%). 6 OCA 10 mg patients
(67%), and 7 OCA 50 mg patients (54%). Patients treated with OCA 50 mg have only 50%
response to medical mterventions for pruritus.

e. No patientin the placebo group discontinued dueto pruritus. Study discontinuations in the OCA
treatment groups were attributed to a TEAE of pruritus (9 discontinuations: 3 OCA 10 mg patients
[15%], and 6 OCA 50 mg patients [38%]), though 1 patientin the OCA 50 mg group withdrew
due to botha TEAE of pruritus and nausea.

There were no deaths in this study.

There was one SAE(rash) in the placebo group, and none in the OCA treatment groups.

There were no mandatory discontinuations in the study.

No liver related SAEoccurred in this study. Two patients (13%) in the OCA 50 mg group and 1 patient

each in the OCA 10 mg and placebo groups experiencedrelevant TEAEs as follows : hepatic pain, faeces

discolored, and faeces pale. However as notedabove in review these were not associated with changes in

liver biochemical tests or function tests or hepatic decompensations.

9. The magnitudeof HDLc reduction was greater in the OCA treatment groups, and seemed dose dependent.

10. In comparisonto trial 747-202 and 747-201, the overall AEs and SAEs reportedin this trial were low and
there were no hepatic adverse events. Further mvestigationto seeif OCA monotherapy has a better safety
profile by conducting a dedicated OCA monotherapy trial.

® =N

6.2 Trial 747-202

Phase 2 trial: “A Study of INT-747 (6-ECDCA) in Combination with Ursodeoxycholic Acid in Patients with
Primary Biliary Cirthosis”

Study 747-202 was designedto investigate the efficacy and safety of OCA 10 mg, 25 mg, and 50 mg doses,
compared with placebo in combination with UDCA (the currentstandard of care).

Of note, in this trial liver related adverse reactions and serious adverse reactions were higherin the treatment groups
than in placebo. Three patients experienced one adverse event each: one experienced gastrointestinal hemoirhage.
second patient experienced new onset jaundice, and primary biliary cirthosis flare.

Ethical Conduct of the Study
This study was conducted according to globally accepted standards of good clinical practice (as defined in the

International Conference on Harmonization E6 Guidance for Good Clinical Practice April 1996; 62 FR 25692, May
9, 1997), in agreement with the latestrevision ofthe Declaration of Helsinki and the appropriate United States (US)
Food and Drug A dministration (FDA) Code of Federal Regulations (CFR) as well as other international regulatory
agency requirements.
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6.2.1 747-202- Study Design

Owerview and Objective This is a multi-center, randomized, double-blind, placebo-controlled, multi-dose, parallel
arm trial to evaluate safety and efficacy of OCA in combination with UDCA (the currentstandard of care) in
patients with provenor likely diagnosis of PBC. This trial was conducted in 8 countries at 30 investigational sites,
with 30 investigators and comprised of 11 Investigators (11 sites) in the United States (US), 6 Investigators (6 sites)
in Canada, 4 Investigators (4sites) in Germany, 4 Investigators (4 sites) in the United Kingdom (UK), 2
Investigators (2sites) in The Netherlands, 1 Investigator (1site) in Austria, 1 Investigator (1site) in France,and 1
Investigator (1site) in Spain. This trial was started on 30th October 2007 and completed on 8th Sept2009.

The primary objectives ofthe study were to assess the effects of OCA in PBC patient onthe following:
1. Alkaline phosphatase (ALP) levels
2. Safety

The secondary objectives were to assess theeffects of OCA in patients with PBC on the following:
1. Hepatocellularinjury and liver function
2. Disease-specific and general health symptoms
3. Biomarkers of hepatic inflammation and fibrosis
4. Plasmatrough concentrations of OCA and its major known conjugates (referred to as “metabolites” in the
Study Protocol and Statistical Analysis Plan [SAP])

Figure 18: Trial 747-202 Design
UDCA

3
v

| Placebo |

| OCA 10 mg |

Entry: ALP between
1.5%x and 10xULN

- o o .
- - » - L

t tt t t 1t
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(12 weeks) (2 weeks)
Source: Figure 19: Copied and electronically reproduced formthe Applicants submission of CSR 747-202. Page 23

of 1652

Figure description: The arrows represent study visit days as follows: Screening, Day 0, Week 2 (Day 15 visit), Week
4 (Day 29 visit), Week 8 (Day 57 visit), Week 12 (Day 85 visit), and Week 14 (Day 99 visit).

The double-blind, placebo-controlled phase of the study consisted ofa screening period <4 weeks, a 3-month
treatment phase, and 2-week follow-up period foratotal duration of 18 weeks. Written informed consents were
obtained before enrollment, patients were screened for eligibility. Patients who met the enrollment criteria were
randomized ina 1:1:1:1 to placebo, OCA 10 mg, OCA 25 mg, or OCA 50 mg arms. Patients were instructed to self-
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administer OCA tablet startingon Day 1 orally and once daily until Day 85 (last day oftreatmentperiod). The
patients remained ontheir previous stable dose of UDCA throughout the study.

During the 3-month double-blind phase, patients returned to the study site for 4 visits (Day 15, Day 29, Day 57, and
Day 85) forevaluations of efficacy, safety, tolerability, and compliance with investigational product. In addition,
patients at the UK sitesalsohad a Day 8study visit for evaluation of safety endpoints. There was a 2-week follow-
up period after Day 85and patients returned for the follow-up visit on Day 99.

Atotalof 222 patients were screened, of which 165 patients met the study entry criteria and were randomized as
follows: 38 patientsto placebo arm; 38 patientsto OCA 10mg arm, 48 patientsto OCA 25 mg arm, and 41 patients
to OCA 50 mg. The doses were selected based on safety data fromthe healthy volunteer trial, and thereforedoses
lower than OCA 100 mg were chosen.

Key Inclusion Criteria:
1. Adultmale or female and on a stable dose of UDCA for at least 6 months priorto screening
2. Female patients hadto be either postmenopausal, or surgically sterile, or if premenopausal use
contraception. Both males and females hadto use 1 effective method of contraceptionwith all sexual
partners duringthe study and for 14 days afterthe end of dosing.
3. Screening ALP level between 1.5x upper limit of normal (ULN) and 10x ULN
4. Proven orlikely PBC, as demonstrated by the patient presentingwith at least2 ofthe following 3
diagnostic factors:
a. History ofincreased ALP levels forat least 6 months priorto Day 0
b. Positive antimitochondrial antibody (AMA) titer
c. Liver biopsy consistent with PBC

Key Exclusion Criteria:

1. History orpresence of other concomitant liver diseases, forexample, hepatitis Bor C, primary sclerosing
cholangitis, alcoholic liver disease, definite autoimmune liver disease, or biopsy proven nonalcoholic
steatohepatitis

2. History orpresence of hepatic decompensation (e.g., variceal bleeds, encephalopathy, or poorly controlled
ascites)

3. Screening conjugated (direct) bilirubin >2x ULN; ALT or AST >5 X ULN; serumcreatinine >1.5mg/dL
(133 pmol/L)

4. History orpresence of other concomitant liver diseases or human immunodeficiency virus (HIV) orother
viral hepatitis infection

5. Clinically significant medical condition, and gastrointestinal conditions affectingdrug ADME

6. Participation in anotherinvestigational drug, biologic, or medical device study within
30 days priorto Day 0

7. Blood orplasmadonation within 30 days priorto dosing

If female: pregnant, lactating, or positive serumor urine pregnancy test

On concomitantmedications including colchicine, methotrexate, azathioprine, or systemic corticosteroids

(during the 3months prior to enroliment)

© ©

Table 25: Schedule of Assessments

Screen
. Day 0 Follow-Up/
Study Time \-/?/etgl;ia (Baseline) | P 1°| Day 29Y Day 579 Day 85/ETP| " "pay o9

Study Procedures

Informed Consent X

Medical History X

Inclusion/Exclusion Criteria X X
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Physical Examination N N
Electrocardiogram X X
PBC-40 QOL and5-D X X N X X X
Questionnaires
Sereen Day 0 Follow-Up/
Study Time -4t0-1 ay Day 15 b b ollow-tp
y S0ra | (Baseling y Day 29° | Day 57P | Day 85/ET? Day 99
SF-36 QOL Questionnaire X X
Pruritus VAS Questionnaire X X X X X
T ransient Elastographyh X X
Prior and Concomitant X X X X X X X
Medications
Vital Signs X X X X
Adverse Events X X X X X X
Dispense Investigational X X X
Product
Investigational Product X X X
Accountability
Investigational Product xd X X X
Administration
Clinical Laboratory Evaluations
Serum Chemistry® X X X X
Hematology® X X
Serum hile acids® X X X X
Liver Panel® X X
Pharmacokineticsk X X X X xf
Urinalysis X X
Urine Based B-hCG xd x4 x4 x9 xd x9
Pregnancy T est

Source: Electronically copied and reproduced fromthe Applicant submission-747-202 CSR pages 23and 24 of 1652
B-hCG = beta-human chorionic gonadotropin; QOL = quality of life; PBC-40 QOL questionnaire = QOL questionnaire for PBC, contains 40
questions; 5-D questionnaire = 5-dimensional questionnaire; SF-36 = short form (36) health survey; VAS = visual analog scale

a Screening evaluations occurred between Day -28 and Day -7, relative to Day 0.

b Acceptable variation for actual study visits was +3 days from nominally scheduled day for Day 29, Day 57, and Day 85/Early Termination (ET)
visits. However, every effort was made to maintain the nominal visit schedules of patients as predicated by the occurrence of the Day 0 visit.

¢ Physical examination at Screening included patient height and weight and on Day 85/ET included patient weight.

d Investigational product administration on Day 1 (the following morning), approximately 30 minutes before breakfast with water, or on Day 0
while at the study site, approximately 30 minutes before breakfast with water.

e 8-hour fasting requirement applied only to Day 0 and Day 85/ET clinical laboratory evaluations.

f A blood sample for pharmacokinetic analysis was to be drawn shortly before the next dose from every patient on Days 0, 29, 57, and 85, as well
as from those who discontinued the study due to ALT/AST and/or bilirubin increases.

g Urine-based B-hCG pregnancy test was performed in females of childbearing potential. If positive, aconfirmatory blood test must have been
performed at the site. If the blood test is also positive, the patient was discontinued from the study.

h Transient Elastography (T E) was conducted at selected centers using the Fibroscan® TE device (Echosens, Paris, France).

i The 5-D questionnaire was completed at Day 15.

Mandatory discontinuation: See Trial 747-201 mandatory discontinuation criteria (Section6.1.1).

Special considerations:
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Onesite (Mayo Clinic, USA) instituted a titration schedule that allowed investigational productto be administered
once every 3daysin the first week, followed by once every 2days in the secondweek, and daily fromthe third
week onwards. Fourteen patients were enrolled at the Mayo clinic study site, using this titration strategy.

Pruritus management:
Patients with severe pruritus at baseline were excluded fromthe trial. As clinically indicated, investigators could
attempt to decrease the severity of a patient’s pruritus by one or more of the following interventions:
a. Discontinuinginvestigational product
b. Interruption ofdosing
c. Decrease in dosingfrequency
d. Administration (oran increase in dose) of otherdrugs:
a. Bile acid binding resins: cholestyramine, colestipol, colesevelam
b. Anti-histamines and other anti-pruritic agents
e. Decreasingthe concomitant dose of UDCA

The patients with TEAE of pruritus, the “clinically significantinterventions,” and the success or failure ofthese
interventions were identified during the data review. The success or failures of these interventions were definedas
follows:

¢ Interventionfailure: Patient discontinued investigational product

¢ Interventionsuccess: Patientcompletedthe study.

Pruritus was assessed by VAS* scores, and 5-D scores*.
PBC-40* questionnaire was performed to assess quality of life.
*Please seeappendixfor more information on thesetests.

Determination of Sample Size

The study sample size was calculatedin terms of effect size: 35 patients perarmprovided

80% powerto detectan effect size 0f 0.70 which translates to approximately a mean of 10% greater reduction in
ALP levels between arms.

Statistical Analysis Plan The analyses described in the SAP were considered a priori, in that they were defined
priorto databaselockand priorto breakingthe blind. Analyses performed subsequent to breaking the blind were
considered post-hocand exploratory.

Analyses population:
The following analyses populations were used for efficacy, PK, and safety:

1. ThemlTT Populationincludedallrandomized patients who received at least 1 dose of investigational
productandhad at least 1 post-baseline ALP evaluationtaken <7 days after their last dose of
investigational product. Patients were analyzed accordingto thetreatment armto which they were
randomized. The primary efficacy analysis was based on themITT Population.

a. Asensitivity analysis ofthe primary efficacy endpoint was also performed based on patients who
had at least 1 post-baseline ALP evaluation takenup to 15 days after their last dose of
investigational product.

2. Thelntent-to-Treat(ITT) Populationincluded allrandomized patients who receivedat least 1 dose of
investigational product. Patients were analyzed accordingto thetreatment armto which they were
randomly assigned (intent-to-treat principle). Secondary efficacy analyses were based onthe ITT
Population.

3. The Completer Population included allrandomized patients whoreceived at least 1 dose of investigational
productbasedon the treatmentarmassignmentand participated until the end of the 3-month, double-blind
treatment period (i.e., Day 85).

CDER Clinical Review Template 2015 Edition 77
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

4. The Safety Populationincludedall randomized patients whoreceivedat least1 dose of investigational
product. Ifthe administration ofany investigational productwas not certain, the patient was included.
Patients were analyzed according to thetreatment they actually received.

Efficacy Analysis

All primary and secondary endpoints were analyzed using descriptive methods. Forall tests, a

2-sided significance level of 5% was applied, unless otherwise noted. Theanalysis of the primary endpoint, using
the mITT set was considered confirmatory. The analyses of the secondary endpoints were considered exploratory.

Primary Efficacy endpoint: Percent change (%) in serum ALP from Baseline to End of Study (EOS) [EOS=Day 85
or last observed ALP value on treatment].

The percent (%) change frombaseline to EOS was described using summary statistics. The primary efficacy
endpoint was analyzed using the 2-sided Wilcoxon-Mann-Whitney test at the 5% level of significance. A
hierarchical testing strategy was proposed to account for multiple comparisons. The statistical significance was
evaluatedin orderas follows: if statistical significance at a =0.05 was observed forthe OCA 50 mg arm versus
placebo, then the statistical significance at 0. =0.05 for the OCA 25 mg versus placebo was to be performed,
thereafter thestatistical significanceat a.=0.05 for the OCA 10 mg versus placebo was to be performed. Ifno
statistical significance was observed at a=0.05 at the first step, then the subsequent comparisons were not
consideredstatistically significant, regardless of the p value.

All other statistical testing, including thatfor the sensitivity analysis, secondaryendpoints, and post-hocanalyses
were descriptiveand exploratory. No statistical testing was done on sub-group analyses.

Dose selection: The OCA doses (10 mg, 25 mg, and 50 mg once daily) were based onthe safety results of two phase
1 studies (747-101 and 747-102) in healthy volunteers.

Secondary Efficacy Endpoints Analyses: Allsecondary analyses were performed usingthe ITT population.
Pairwise comparisons of continuous variables for placebo versus OCA treatment arms specified for on-treatment
visits were conducted using the 2-sided Wilcoxon-Mann-Whitney testat a 5% level of significance.

Aqgain, the reviewer notes thatthe statistical testing for secondaryendpoints was descriptive and exploratory.

Secondary Efficacy Endpoints
1. Absoluteandpercentchangesin serumALP levels from Baseline to Day 15, Day 29, Day 57, Day 85/ET
and Follow-Up (Day 99)
2. Absoluteandpercentchange in serumgamma-glutamyltransferase (GGT), alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) values fromBaseline to Day 15, Day 29, Day 57, Day 85/ET
and Follow-Up (Day 99)
3. Absoluteandpercentchanges in serumalbumin and conjugated (direct) bilirubin values fromBaseline to
Day 15, Day 29, Day 57, Day 85/ET and Follow-Up (Day 99)
4. Enhancedliver fibrosis (ELF) score and change in levels of its components, hyaluronic acid, aminoterminal
peptide of pro-collagen 111, and tissue inhibitor of matrix metalloproteinase-1fromBaseline to Day 85/ET
5. Absoluteandpercentchangesin levels of C-reactive protein, non-esterified fatty acid, tumor necrosis
factoralpha, tumor necrosis factor beta, tumor growth factor beta, bile acids, glutathione, immunoglobulin
M, and osteopontin fromBaseline to Day 85/ET
6. Disease-specific and general health questionnaires:
a. SF-36 Quality of Life Questionnaire (QOL): Change fromBaseline to Day 85/ET forscale scoresand
summary measures
b. PBC-40 QOL Questionnaire: ChangefromBaseline to Day 29, Day 57, and Day 85/ET foreach of5
domains
c. Bile acid analysis: Absolute and percentchanges in the levels of total bile acids and OCA plasma
concentrations, andtheir conjugates, fromBaseline to Day 85/ET
7. Absoluteand percentchange in fibroblast growth factor-19 (FGF-19) levels from Baseline to Day 85/ET
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Post-Hoc Efficacy Endpoints Reported in CSR:
1. Absoluteandpercentchanges in the levels of 7a-hydroxycholest-4-en-3-one(C4) fromBaseline to Day
85/ET
2. Percentage of patients who met the disease prognostic risk criteria defined as ALP <1.67x ULN and total
bilirubin <ULN, and ALP decrease 0f>15% from Baseline (i.e., Mayo Il plus 15% ALP Reduction)

Safety Endpoints:

Treatment-emergentadverseevents (TEAES)

Vital sign measurements (body temperature, heart rate, andsitting blood pressure)
12-lead electrocardiograms

Physical examination findings

Concomitant medications

Clinical laboratory assessments

IS e N

Safety parameters of special interestfor OCA were as follows:
e Pruritus-related assessments:
0 Pruritus TEAES
Clinically significant interventions for pruritus
Day of onset of first episode of pruritus and resolutiontime
Discontinuations due to pruritus

O0O0

e Hepatic-related TEAES
e Cardiovascular-related TEAES
e Pruritus-specific QOL questionnaires:
o0 5-Dimensional Pruritus Questionnaire: Change fromBaseline to Day 15 (measured fora subset of
patients), Day 29, Day 57, and Day 85/ET for each of 5 domains andtotal score
0 Pruritus VAS: Change fromBaseline to Day 85/ET

Applicant made a note that pruritus specificassessments, 5-D questionnaire, and VAS wereefficacyvariablesin the
SAP. These variables were considered safetyvariables in the CSR.

Disease Prognostic Risk Criteria

Reviewer Comment: The Applicantutilized the Paris I criteria (Corpechot 2008), Rotterdam (Kuiper 2009), and
Mayo I1+15%ALP reduction and Mayorisk scorefor disease prognostic criteriain this protocol.

Protocol Amendments

The original Protocol 747-202, dated 08 Aug 2007 was amended 10times and had 6 addenda. Most protocol
amendments were to address safety monitoring, contraception use, plasma PK level (trough), andbile acid
assessments. Fewaddendums were implemented for changes in LTSE trial: Addendum4 (dated 13 Nov 2008)
which implemented the LTSE phase ofthe study, Addendum5 (dated 16 Jun 2009), and Addendum6 (dated 12 Feb
2010) which amended the LTSE.

Reviewer Comment: The protocolamendments did not impair the performance ofthe trial or modify the analysis of
the data. No significantchanges were madeto the protocol objectives or to datacollection for safety and primary
efficacy.

Data Qualityand Integrity: Applicant's Assurance

Appropriately organized data sets were provided for efficacy and safety populations. The data quality assurance
provided by the Applicant is acceptable to this reviewer.

6.22  747-202-Study Results
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Compliance with Good Clinical Practices
The applicantstated that the clinical trial was conducted according to globally accepted standards of good clinical

practice (as defined in the International Conference on Harmonization E6 Guidance for Good Clinical Practice April

1996; 62 FR 25692, May 9, 1997), in agreement with the latestrevision ofthe Declaration of Helsinki, and the

appropriate United States (US) Food and Drug Administration (FDA) Code of Federal Regulations (CFR) as well as

other international regulatory agency requirements.

Financial Disclosure

Reviewer Comment: The applicant adequately disclosed financial arrangements involving the clinical investigators.

These arrangements donot raise concerns over the integrity ofthe data.

Trial results:

Table 26: Analysis Population

OCA OCA OCA
Analysis Populations® Placebo 10 mg 25mg 50 mg dotat
Number of Patients, n (%)
Enrolled (Randomized at Day 0) 38 38 48 41 165
mITT Population 37(97) 38(100) 47 (98) 39 (95) 161 (98)
mITT Population (for Sensitivity 38(100) 38(100) 47 (98) 40 (98) 163 (99)
Analysis of Primary Eudpoint)b
ITT Population 38(100) 38(100) 48(100) 41(100) 165(100)
Completer Population 37(97) 32(84) 42 (88) 25(61) 136 (82)
Safety Population 38(100) 38(100) 48(100) 41(100) 165(100)

Source: Copied and electronically reproduced from A pplicant submission CSR 747-202 page 56-1652

A totalof 136 (82%) patients completed the study. Ofthe 29 (18%) patients who did not complete the study, the
primary reason for study dis continuation was a clinical or laboratory TEAE. Of these 29 patients who dis continued
the trial 12 patients were on OCA 50mg treatment arm. Early discontinuations due to clinical or laboratory TEAEs
were primarily due to pruritus. The second most common reason for notcompleting thestudy included protocol
mandated discontinuation criteria of elevated conjugated (direct) bilirubin (2 patients in OCA 50 mg arm, and 1
patient in OCA 10 mg arm orelevated AST/ALT levels (1 patient in OCA 50 mg arm). Finally, 2 other
discontinuations included withdrawal of consent (1 patient) and lost to follow-up (1 patient).

Therewas higher discontinuations in the OCA 50mg dose treatment arm. A total of 61% ofpatientscompletedthe
trial for the duration of 3 months compared with 97 %completion in the placebo arm.

Table 27: Patient Disposition: ITT Population (N = 165)

Placebo 0ocA 0CA 0ocA Total
(N=38) 10 mg (N =38) 25 mg (N =48) 50 mg (N =41) (N =165)
n (%) n (%) n (%) n (%) n (%)
Completed Study
Yes 37(97) 32(84) 42 (88) 25(61) 136 (82)
No 1(3) 6 (16) 6 (13) 16 (39) 29(18)
Primary Reason for Discontinuation
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Withdrew Consent 0 0 0 10 1)

ALT or AST Elevation® 0 0 0 10 1Q)

Conjugated (Direct) 0 10 0 20) 3Q)

Bilirubin EIevationb’C

Discontinued due to 1(3) 513) 5 (10) 12(29) 23(14)

Other Clinical or

Laboratory TEAEC
Discontinuation due 0 3@ 49 10 (24)f 17 (10)
to TEAE of
Pruritus®

Lost to Follow-up 0 0 1Q 0 1)
Source: Electronically copiedand reproduced from Applicantsubmission CSR 747-202 page 55-1652

a The percentages for the number of patients not completing the study

b Development of clinical laboratory values during the course of the study that mandated patient discontinuation from the study included the
following: Increases in ALT ( >3x average predose value and >ULN), AST (>3x average predose value and >ULN), or conjugated (direct)
bilirubin (>2x average predose value and >1.5 mg/dL [25.7 pmol/L]).)

¢ Includes Patient 32-001-920 (OCA 10 mgarm) who was discontinued due to a TEAE of elevated bilirubin

d Excluding patients who were discontinued due to elevated ALT or AST, ordueto elevated conjugated bilirubin

e Included in clinical or laboratory AEs.

f Does not include Patient 3-016-667 who was discontinued due to an SAE of Jaundice and also due to a TEAE of Pruritus

Protocol Violations/Deviations
In total, there were 296 protocol deviations. Waivers were granted for 83 protocol deviations; mostprotocol
deviations were minorand did notaffect thesafety and efficacy ofttrial.

The majority of patients (n =58) had a protocol deviation of investigational product accountability. The more
relevant deviations included 38 related to inclusion/exclusion criteria. There were 4 deviations relatedto UDCA
dose changes: 1 patient had started UDCA in 1994 with the UDCA dose raised from900 mg/d to 1200 mg/d in
2008; 1 patient hadtheirdoseincreased from500 mg to 750 mg approximately 2 weeks priorto screening; UDCA
dose was not stable for 1 patient; and 1 patientstarted UDCA dose <6 months (i.e., 12 days) before the first dose of
investigational drug. One patient hada deviation in the category of concomitant medications. The patient’s primary
care physician hadstarted the patienton the medication Lipitor without the investigator’s knowledge. There were 3
deviations related to mandatory discontinuation criteria of elevated ALT, AST or conjugated bilirubin.

Reviewer Comment: Overall, the protocol deviations were determined not tohave interfered with efficacy or safety
assessments. Three patients had AST/ALT elevations observed onday57 (placebo arm), day 15(OCA10 mg arm)
and day 15(0OCA50mg arm) whichall returned to baselineon continued treatment. These patients were granted
waivers andcontinued in the treatment trial. This reviewer read theassociated patient narratives and thesewaivers
are considered acceptable. Inclusion ofthese patients does notaffect the overall trial efficacy and safety assessment,
asthese patients remainedstable during and after the trial completion i.e., did not have any hepatic decompensation
events. Furthermorethese laboratory values were transient elevations and normalized spontaneously without
changesin OCA treatment.

Demographics:

The demographic characteristics, including sex, ethnicity, and agevariables werewell balanced across treatment

arms. The majority of patients were female (95%) and white (96%), as expectedin PBC. The mean age was 55.1
yearsand themean BMIwas 27.2 kg/m’.

Baseline Disease Characteristics:
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Table 28: DiseaseSeverity Criteria: ITT Population (N =165)

Di Severity Criteri Placebo OCA 10 mg OCA25mg OCA 50 mg Total
isease Severity Criteria (n=38) (0 =38) (0 =48) (0 = 41) (N =165)
Number of Patients
Paris I Criteria® n (%) n (%) n (%) n (%) n (%)
ALP <3x ULN or AST <2x 37(97) 38(100) 46 (96) 40(98) 161 (98)
ULN or total bilirubin <1
mg/dL
ALP >3x ULN or AST >2x 1) 0(0) 20 1Q) 4(2)
ULN or total bilirubin >1
mg/dL

Source: Copiedand electronically reproduced from the Applicant submission: CSR 747-202 page 59 of1652

Reviewer Comment: According to the Paris I criteria only 4% patients in trial wereabovethe specified threshold as
noted in the Table 3 1. Across the three treatment arins, the vast majorityofthe patients enrolled in thetrial werein
the early stage ofdiseaseby the Rotterdam criteria. There are slightly less numbers of patients in placebo armwith
moderately advanced stage disease in comparison to OCA treatinent arms.

Table 29: Disease Severity Criteria

Rogteriiam Cridess Placebo OCA 10 mg OCA25mg OCA 50 mg
otterdam Criteria ~N=38) =38) o=48) 0=d1)

[Early Disease: Nommal Albumin, Nomal Total Bilirubin, 35 (92%) 29 (76%) 39 (81%) 34 (83%)
Elevated ALP
[Moderately Advanced Disease: Either Low Albumin or 3 (8%) 8 (21%) 7 (15%) 7 (17%)
High Total Bilirubin

Patients with Low Albumin 0 2 (25%) 3 (43%) 0

Patients with High Total Bilirubin 3 (100%) 6 (75%) 4 (57%) 7 (100%)
[Advanced Disease: Both Low Albumin and High T otal 0 1 3%) 2 (4%) 0
Bilirubin

Source: Copied and electronically reproduced fromthe A pplicant submission; eTCD Sequence 0057 (58) 3-21-2016

1. Total Bilirubin (TB) ULN 19.32 umol/L (females), 25.48 umol/L (males)
2. Albumin LLN 35 g/L (females and males).

Baseline Liver Parameters

Table 30: Baseline Liver Parameters m Patients Enrolled to Trial 747-202

Placebo OCA 10 mg OCA 25 mg OCA 50 mg Analyte Normal
(N=38) N=138) N=48) N=4]) Range (or ULN)
ALP (U/L) <117 UL
(females),
<129 U/L (males)
N 38 38 48 41
Mean (SD) 275.2(102.7) 294.4(149.9) 290.0(123.6) 289.5(106.2)
Median 2495 2348 255.8 2625
Min, Max 166, 599 163.5,916.5 169, 882.5 167, 590.5
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Conjugated (Direct) Bilirubin (umol/L) <7 pmol/L
N 38 38 48 41
Mean (SD) 3.6(2.8) 423.1) 39249 473.3)
Median 26 34 34 43
Min, Max 1.7.15.4 09,13.7 0.9.10.8 1.7,16.3
<50 U/L (Female),
GGT (U/L) <73 U/L Male)
N 38 38 48 41
Mean (SD) 189 (139) 228 (212) 273 (267) 231 (182)
Median 142 154 177 178
Min, Max 22,542 35.859 32, 1408 12,889

Source: Copied and electronically reproduced from A pplicant’s submis sion CSR 747-202 page 61 of 1652

Reviewer Comment: The mean baseline ALP values were 2.4x to 2.5x ULN. Baseline ALP values were similar
across all treatment arms.

Therewere 3 patients with conjugated (direct) bilirubin levels >2x ULN whowereincluded in the study: Patients 1 -
006-607 (placebo), 1-002-606 (OCA 50 mg arm), and 7-006-621 (OCA 50 mg arm) had screening conjugated
(direct) bilirubin levels of15.4 umol/L, 16.25 umol/L, and 14.55 umol/L, respectively. The total bilirubindatais not
shown here, however, TB was normal in the majority of patients, with abnormal baseline TB levels observed in 20
patients out of 165 enrolled patients. Mean baseline GGT levels were slightly higher in the OCA treatment arms
comparedto placebo. GGT levelsrangedfrom 3.8 Xto 5.5 ULN as notedin Table 32.

Mean serum transaminase (ALT and AST) levels were less than ULN across treatment arms. Mean albumin levels
were within thenormalrange acrossall treatiment arms, exceptfor 3 patients who had albumin <35 g/L. In
addition, thebaseline international ratio (INR) andpartial thromboplastin time parameters werewithin normal
rangein allpafients. All these parameters weresimilar across all treatment arms.

PBC diagnosis parameters were also similar across all treatment arms:
1. Approximately 96% ofthe patients hada history of increased ALP,
2. 81% of'the patients had positive AMA titer, and
3. Approximately 88% ofthe patients presented with liver biopsy results consistent with PBC disease.

Reviewer Comment: Overall, 65%ofthe study population had a provendiagnosis of PBC (met all 3 diagnostic
criteria), and remaining 35 % hadlikely diagnosis of PBC (met 2 of 3 diagnosis criteria). About 40% ofpatients had
PBC diagnosis for >7.5 years, the remaining 60%had a diagnosis of PBC for >7.5 years. Although this information
is usefil, it truly does not reflect the actual duration of disease because the diagnosis is not only dependent on
patient’s presentation to medical system. Some patients may havedisease for a long time prior to initial
presentation toa physician or prior to an accuratediagnosis.

The past medical histories reflected theunderlying disease and were generally similar across treatmentarms.
Treatment Compliance. Concomitant Medications. and Rescue Medication Use

Patient compliance was assessed at each visit and confirmed by drug accountability (i.e., counting ofreturned

capsules). Compliance was similar across treatmentarms and for each study visit. Mean investigational product
compliance was 99.6%, 98.3%, and 96.9% for Day 29, Day 57, and 85/ET respectively.
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Concomitant medications included bile acid sequestrants (36%), calcium supplements (36%), multivitamins - plain
(32%), vitamin D and analogues (30%), and proton pump inhibitors (25%). The number of patients taking these
medications was similar between treatment arms.

Atstudy entry, patients were on a stable dose of UCDA for at least 6 months entry as per the inclusion criteria
except 4 patients in whomthe UDCA dosewas changed. Mean daily UDCA use at study entry was similar
(approximately 15 to 16 mg/kg) across treatment arms.

6.2.2.1.1 Efficacy Results - Primary Endpoint

The primary efficacy endpointwas measured by the percent change (%) in serum ALP from baseline to EOS in the
mITT population.

Table 31:PercentChange in ALP Lewels from Baseline to EOS: mITT Population (N=161)
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Source: Copied and electronically reproduced from CSR 747-202 page 69-1652

p-value compares OCA treatment arms to placebo on the change from Baseline to Day 85/ET using Wilcoxon- Mann-Whitney test. p-value
indicated in the figure is ***p <0.0001.

Table 32: PercentChangein SerumALP Lewels (U/L) from Baselineto EOS: mITT Population (N =161)

Percent Change Pla_cebo OCA_lO mg OCA_25 mg OCA_50 mg
(n=37) (n =38) (n =47) (n =39)
Mean (SD) -2.6(12.5) -23.7(17.8) -24.7(17.9) -21.0 (27.6)
Median 31 220 215 253
p_valued NA <0.0001 <0.0001 <0.0001

Source: CSR 747-202 page 69-1652

***p-value compares OCA treatment arms to placebo on the change from Baseline to Day 85/ET using Wilcoxon-Mann-Whitney test.

Reviewer Comment: The ALP mean percent reductionwas seen at all OCA doses, relativeto placeboand themean
percent reduction was generally similar across all OCA dosearms and was statistically significant compared to
placebo. Doseshigher than 10mg do notprovide further ALP reduction. Therefore, the Applicant choose OCA 10
mg dose for the marketing approval trial, which seemedto be thelowest and most effective dose.
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Secondary endpoint: All statistical testing presented nowon for thistrial aredescriptiveand exploratory. The
following analyses support the primary endpoint results.

Table 33: ALP Levels from Baseline to Day 99/Follow-Up: ITT Population (N = 165)

300 —~ Placebo

: —&%— OCA 10 mg
o 2507 - OCA 25 mag
o ¥ 0OCA 50 mg
.|
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Assessment Day/Event

Source: Copied and electronically reproduced from Applicant submission 747-202 CSR page 74-1652

The effect of OCA treatment on ALP serum levels was observed at week 2; the response was durable for
the trial duration.

Responder and Sub group Analyses of ALP Response:

Patients whoachieved normalization of ALP at month 3
One (3%) patient in the OCA 10 mg arm

Four (9%) patientsin the OCA 25mg arm,
Two (5%) patients in the OCA 50 mg arm,
Zero (0) in placebo arm.

Table 34: Percent ALP reduction from baseline tomonth 3

Criteria (% ALP Patients Meeting Response Criteria
Reduction from Placebo OCA 10 mg OCA 25 mg OCA 50 mg
Baseline) (n=37) (n=238) (n=47) (n=39)
n(%) n (%) n(%) n(%)
10% 5(14) 29 (76) 40 (85) 29 (74)
20% 3(8) 23 (61) 30 (64) 22 (56)
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40% 0 (0) 8(21) 7 (15) 10 (26)
Source: Adapted fromthe CSR 747-202 page 77-1652

Reviewer Comment: The percentage of patients at month 3 whoachieved percent ALP reductionis shown inthe
table above. These analyses support the primary endpoint results. A 40

% reduction inALP isseen in 0%, 21%, 15% and 26%of patientsin theplacebo, OCA 10 mg, 25 mg and 50 mg
armsrespectively. Theseresults highlight a plateauat 10 mg dose ofthe dose exposure response. Therefore, there is
no benefitin increasing the OCA dose above10 mg.

A post-hoc analysis was performed to determine the percentage of patients who achieved thecriteria based on the
ALP and bilirubin levels (ALP <1.67x ULN and bilirubin <ULN and ALP > 15% reduction). Consistentwith the
primary endpoint of the phase 3study 747-301, an ALP reduction of >15% from baseline was addedto exclude
clinically insignificant ALP changes. This composite criterion is referred to as Mayo Il prognostic risk criteria plus
15% ALP endpoint in this report.

Table 35: Percentage of Patients who achieved Mayo Il plus >15% ALP Reduction

S Placebo OCA 10 mg OCA 25 mg OCA 50 mg
Criteria
el (n = 38) (n =38) (n =48) (n=41)
n (%)2 n (%)2 n (%)2 n (%)a
Patients meeting baseline 32 (84) 30 (79) 39 (81) 35 (85)
criteria (N)2
Patients meeting 3(9) 12 (40) 17 (44) 14 (40)
responder criteria?

Source: Copied and electronically reproduced from Applicant Submission 747-201 page 78-1652

a Thebaseline criteria was defined as follows: ALP >1.67x ULN or total bilirubin >ULN.
b A responder is defined as fllows: ALP <1.67x ULN and >15% reduction in ALP and total bilirubin <ULN. Patients with missing values are
considered non-responders.

Reviewer Comment: In this post hoc analyses, similar number of patients (approximately 40%) treated with OCA
achieved the composite endpoint at Day 85/EOS compared to 9% ofthe placebo-treated patients.

Sub- group Analysis of ALP Response
1. Sex (male versus female) and Age: both male (n = 8) and female (nh = 153) subpopulations ALP showed
reductionsin ALP levels with OCA compared to placebo.
However, the samplesize isvery small limiting interpretation of results. In patients >65 years thesample
size wastoo small for reasonable interpretation.

2. Years since PBC Diagnosis (<7.5years versus >7.5 years):
The Applicant utilized a 7.5 year cutofffor PBC disease duration. This particular threshold appearsto
have beenan arbitrary choice, as there are many factors thatcome into play for PBC duration such asthe
fact that some patients on presentationalready have progressedto cirrhosis, thereforeanalysis of PBC
durationwas not considered as a major contributor of mortalityfor the purposes ofthis review.

3. Pruritus (discontinuations versus completers): Sixteen out of 165 patients whowithdrew due to pruritus
provided ALP measurements at baseline and EOS. The number of patients whodiscontinued is as follows:
patientsin the OCA 10mg (n = 3) and OCA 25 mg (n = 3) arms versus OCA 50mg (n = 10) arm.
Thereisa dose dependent increase in the pruritus aswell as severe pruritus resulting discontinuations.

4. ALP>2.25 X ULN versus<2.25 X ULN:
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The Applicant further divided ALP reduction in populationon the basis of ALP >2.25 X ULN versus <2.25
X ULN. This cutoffwas derived based on the enroliment population. The Applicantconcluded ALP
reductionin thesub-armwith higher baseline ALP (>2.25x ULN) was greater thanthose with baseline
ALP <2.25x ULN. Thisisimportant and was alsoseen inthe phase 3 trial (747-30)1, OCA performance
appearedto be reducedasthe ALP increasedi.e.,when ALP >3 x ULN the number of patients who
achieved primary endpoint decreased.

Liver Biochemical tests:
GGT, ALT and AST are liver biochemical tests thatare elevated in PBC.

Reviewer Comment:

GGT The baseline GGT was approximately 2.6 X to 5.5 X ULN across all four treatmentarms, andwas slightly
higherin OCA treatment arms. GGT levels decreased significantlyin all OCA treated patients (nominalp <0.0001)
in comparisonto placebo

Table 36 GGT, ALT and AST Lewls from baseline toend of treatment: ITT Population (N =165)
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Source: Adapted andelectronically reproduced fromthe Clinical Study Report 747-202 (page 82 and 83)

The ULN indicated in the figure are:
GGT 73 U/L and 50 U/L (reference ranges for male and female populations)
AST <S50 U/L and ALT <67 U/L

Reviewer Comment: Reductionsin ALT/AST: Giventhe ALT and AST were withinnormal reference ranges at
baseline, thesignificance of reductions and potential related benefits are unknown. Although, the Applicant stated
that ALT and AST changes frombaseline and Day 85/ET were statistically significant, the absolute changes were
very small and contributions tothese changes came from reductions in a few patients. This reviewer also notes that
natural variability in ALT and AST can be seenand it is currently unknown whether small reductionsin ALT and
AST are clinicallymeaningful. Dose related reductions were not seenin any ofthe treatmentarms.
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The conjugated bilirubin levels were within normalrange (<7.0 umol/L) at baseline in the majority ofpatients at all
post-dose time points forall treatment arms.

Table 37: Mean Change in Conjugated Bilirubin Lewels from BaselinetoDay 85/ET: ITT Population (N =
165)
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Source: Copied and electronically reproduced fromthe Clinical Study Report 747-202 page 86 of 1652

Reviewer Comments: Patients who were dosed withOCA 50 mg had fluctuations in conjugated bilirubin (CB) with
particularly anoverall increase of CB. Patients dosed with OCA 50 mg appeared negatively impacted, in that their
CB increased in just 3 months duration. Although, with OCA 10 mg use patients had reductions in CB of 1 umol/L

(0.06 mg/dL), the CB levels increased to pre-treatment baseline values at 2 months, thereforethe reductionsin CB
were not sustained and donotappear durable.

Total Bilirubin: The total bilirubindatawere not provided in the summary ofthe original clinical study report, but

since most ofthe previously published datadescribed TB and not CB, the reviewer requested additional analyses
from the Applicant to better understand the effects of OCA treatment on TB.

Table 38: Mean total bilirubin (umol/L) by treatment arm

Mean TB in(umol/L) Trial 747-202
Time point Placebo 10 mg 25 mg 50 mg
Baseline (a) 11.84 13.61 11.97 13.55
Day 85/EOS (b) 12.42 12.20 11.03 14.32
Change from 0.58 -1.41 -0.94 0.60
Baseline at Day
85/EOS (b)

Source: Applicant’s submissionto NDA Serial 0056 (57)

Baseline is the average of all visit values prior to first dose in double-blind phase. If results from only one evaluation are available, the
available data from this evaluation is used as the baseline value.

® EOS = End of Study
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Table 39: Change from Baseline in Total Bilirubin, Alkaline Phosphatase, and Albumin in Patients with
Hevated Total Bilirubinat Baseline compared to End of Treatment

Baseline (a) Day 85/ET Change fromBaseline (a)

Treatment Patient B ALP Alb B ALP Alb B ALP Alb
Arm 1D (umol/L) (U/L) (9/L) (umol/L) (U/L) (9/L) (umol/L) | (U/L) | (@/L)
Placebo 001006 | 27.37H | 398.5H 35.90 H 386.0H 8.53 -12.5

012012 | 22.20H | 506.0H 23.90H 523.0H 1.70 17.0

019001 | 23.05H | 599.0H 25.60 H 687.0H 2.55 88.0
10 mg 003015 | 25.60H | 350.0H 30.80H 288.0H 5.20 -62.0
OCA

003017 | 32.50H | 374.0H 29.10H 329.0H -3.40 -45.0

011002 | 23.90H | 224.5H 20.50 H 219.0H -3.40 5.5

015013 | 19.65H | 421.5H 18.80 390.0H -0.85 -31.5

019007 | 34.20H | 207.0H 34.20H 165.0H 0.00 -42.0

026003 | 22.20H | 916.5H 9.10 748.0H 1310 | -168.5

032001 | 27.80H | 2165H | 19.95 39.20H 235.0H | 24.55 11.40 185 4.6

L L

25 mg 004012 | 23.05H | 2325H | 34L 20.50 H 224.0H 2L -2.55 -8.5 -2
OCA

004015 | 19.65H | 554.5H 18.80 275.0H -0.85 -279.5

011007 | 21.35H | 466.0H 37.60H 335.0H 16.25 | -131.0

012007 | 23.95H | 2105H | 34L 15.40 231.0H 3L -8.55 205 1

018012 | 21.35H | 882.5H 23.90H | 1295.0H 2.55 412.5

032002 | 19.35H | 305.5H 18.00 265.0 H -1.35 -40.5
50 mg 001002 | 35.05H | 447.0H 23.90H 576.0 H -11.15 129.0
OCA

002003 | 23.05H | 317.0H 15.40 116.0 -7.65 201.0

003005 | 20.50H | 193.0H 17.10 209.0H -3.40 16.0

003019 | 20.50H | 271.0H 20.50 H 223.0H 0.00 -48.0

004011 | 24.80H | 394.0H 61.60 H 666.0 H 36.80 272.0

007006 | 26.50H | 428.0H 23.90H 303.0H -2.60 -125.0

040004 | 21.80H | 226.0H 21.00H 188.0H -0.80 -38.0

Source: Applicant submissionto NDA Serial 0056 (57)

® Baseline is the average of all visit values prior to first dose in double-blind phase. If results from only one evaluation are available, the available
data from this evaluation is used as the baseline value.

Reviewer Comment: Ifthe TB was elevated, the majority of patients enrolledin OCA treatmentarms had decreases

in TB, even though decrements were small. Asnoted in Table 41with baseline lowalbumin continuedto have low
albuminattheend of month 3. There was a slightchange (increaseor decrease) butno clear trends observed.
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Table 40: Changes in Mean HDLc (mg/dL) from Baseline to End of Study

OCA OCA OCA Placebo
10 mg 25 mg 50 mg IN=238)
N=38) (N=48) N=41)
Mean HDLc (img/dL)

Baseline 67.6 71.5 75.4 69.9

Day 85 58 614 58 73.7

Change at month 3 -10 -10 -17 +4

Source: Reviewer generated fromthe data submitted by Applicant; the lab values were converted to mg/dL from

mmol/L, the lower limit of normal (LIN) was 40 mg/d1 or=>0.91mmol/L

Reviewer Comment: One ofthe worrisome safety findings observed was HDLc reduction with the use of OCA. A 10
to 17 pointreductionin mean HDLc was noted inthe OCA 10 mg, 25 mg and 50 g arms comparedwitha smaller
but positive changein HDL within the placebo arm. The effect of HDLC lowering on the cardiac outcomes in PBC
patients areunknown at this time.

Hepatobiliary Inflammation/Injury Biomarkers

IgM:

IgM levels are elevated in PBC. At baseline, mean IgM levels were approximately 1.3-fold to 1.9-fold higherthan
the normalrange (0.4 g/Lto 2.3 g/L)in the various treatment arms. There was a decline observed n IgM levels

across allOCA treatment arms, althoughneitherarmachieved normalization.

Table 41: IgM Levwels from Baseline to Day 85/ET: ITT Population (N = 165)

Placebo OCA 10 mg OCA 25 mg OCA 50 mg
n=38) (m=38) m=48) (m=41)
IgM (g/L)
n at Baseline and Day 85/ET 32,33 35,29 41, 38 35,31
Baseline (Mean [SD]) 3.06 (1.73) 431 (2.12) 3.13 (1.95) 3.82 (3.35)
Baseline (Median) 256 389 262 320
Day 85/ET (Mean [SD]) 2.97 (1.61) 3.73 (1.91) 2.62 (1.76) 3.02 (2.14)
Day 85/ET (Median) 258 349 225 266
Mean (SD) Change 0.02 (0.61) -0.71 (0.94) -0.58 (0.75) -0.95 (1.57)
Median Change 001 058 039 060

Source: Copied and electronically reproduced fromthe CSR 747-202 page 87-1652

Reviewer Comment: There was a trend towardreductionin IgM in OCA treated patients relativeto placebo;
however, none ofthe OCA treated patients achieved normalization of IgM. A downward trend in IgM levels supports

the primary efficacy endpoint.

C -reactive protein (CRP)

CRP is a marker of acute inflammation, and is secreted by liver. Although there was a large degree ofbaseline
variability in the CRP levels across treatment arms, there was not nmich change frombaseline to day 85. The mean
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CRP value was 7.9at baseline which decreased to 6.4 mg/dL by day 85, the nominal p-value was not significant.
The upper limit of normal for CRP is <3 mg/dL.

Reviewer Comment: CRP is nonspecific marker ofinflammationand rises inany inflammatory condition. The
changeobservedin CRP may supportthe primary endpoint.

Liver Fibrosis

ELF score is an exploratory marker for assessing fibrosis due to chronic liver diseaseand a composite derived from
3serummarkers: HA, P3NP, and TIMP-1. ELF scores for fibrosis range from7.7 to >11.3. A score of<7.7 suggests
no ormild fibrosis, while a score of>7.0to0 9.8 suggests moderate fibrosis, and scores 0f>9.8 to <11.3 and >11.3
suggest highfibrosis and cirrhosis; respectively.

There wasno change observedin the ELF scores from Baseline to Day 85 across treatment arms.

Disease Specific and General Health Questionnaires assessments were used during the trial. Using the SF-36, no
consistent patterns for dose-response relationships were observed in the scores forany domain. The PBC-40is a
quality of life questionnaire, which consists of 5domains: general symptoms, itch, fatigue, cognitive function,
emotional/social. In general, all OCA treated patients experienced fatigue relative toplacebotreated armin whom
the incidence of fatigue was lower. There were observedincreases in itch score which were generally correlated
with OCA dose and statistically significant higher in all OCA treatment arms at Day 85/ET compared to placebo.

Bile acids

Serum bile acids were measured as individual bile acids (sumof conjugated and unconjugated forms). (CA = cholic
acid; CDCA = chenodeoxycholic acid; DCA =deoxycholic acid; LCA = lithocholic acid; UDCA =ursodeoxycholic
acid).

The median level oftotal bile acids at baseline ranged from12.415 pmol/L to 27.102 umol/L in the fourtreatment
arms. The median change in the levels of bile acids was seenacross all treatmentarms relative to placeboarm; there
was a large variation in levels between patients. A mean total endogenous bile acids were decreased by 1.75 pmol/L
in OCA 10 mg treatment group and 4.07 umol/L in OCA 25 mg treatment groups however, increased by 7.89
umol/L in patients treated with OCA 50 mg and 2.44 umol/L in placebo group.

A median change (reduction) frombaseline to Day 85/ET was observed for CDCA, DCA, and CA levels in the
OCA treatment arms compared to placebo arm. Reductions of LCA level were not seenin placebo, OCA 10 mg,
OCA 50 mg arms butaminimal reduction was observedin the OCA 25 mg treatment arm.

A dose-response relationship was observed fromthe median decrease in the total DCA levels, with greater decreases
in the OCA 50 mg arm compared to the OCA 10 mg or OCA 25 mg arms. Total LCA did not decreasein the OCA
10 mg and OCA 50 mg arms, but decreasedin the OCA 25 mg arms. The 6-ethyl-CDCA (OCA) was the only level
that increased in the OCA treatmentarms.

Reviewer Comment: In summary, therewere decreases in total CDCA, CAand DCA levels with OCA treatment.
LCA levelsdid not decrease, LCA remainedstable and did not increasewith OCA use and this is important to note
because LCA isthe toxic bile acidandits increase would have been concerning.

FGF-19 and C4 levels:

FGF-19: A dose related increase in serumFGF-19 levels was seenwith FXRactivationof OCA. Compared to

baseline, median FGF-19 levels at Day 85/ET a dose-responsereduction in FGF-19 was noted. There was no
change in the median levels of FGF-19 in the placeboarm.
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Figure 20: FGF-19 at Baseline and Day 85/ET: ITT Population (N = 165)
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Source: Copied and electronically reproduced fromthe CSR 747-202 page 101/1652

The OCA treated patients hadincrease in FGF-19. This pharmaco-dynamic effect is dose dependent.

C4 (7o-hydroxycholest 4-en-3-one) is a bile acid precursor. Serumlevels of C4 were elevated at baseline with the
median levels ranging from11.7 ng/mLto 22.2 ng/mL acrossthe4treatment arms.

Figure 21: Median C4 lewel at baselineand Day 85inITT population
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Source: Copied and electronically reproduced CSR 747-202, page 101-1652

The number of patients (n) in X-axis labels represent the number of patients at baseline and at Day 85/ET, respectively. P-value compares OCA
treatment arms to placebo on the change from Baseline to Day 85/ET using Wilcoxon- Mann-Whitney test. P-values are indicated in the figure as
Bllows: ***p <0.0001, **p<0.01, *p <0.05, ns = p=0.05

Reviewer Comment: The C4 reductions seen inOCA 25 mg and OCA 50 mg treatment arms werestatistically
significant relativeto placebo. Although the reductionin C4 was notstatisticallysignificantin OCA 10 mg arm,

there was a trend towards reduction of C4.

Efficacy Conclusions
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The effects of OCA (10 mg, 25 mg, or 50 mg dose) in PBC patients who had inadequate biochemical response to
UDCA were assessedin this phase 2, placebo-controlled study.

1.

6.2.2.1.2

The mean percent changein ALP levels with OCA, the primary efficacy endpointofthis study, was
statistically significant for all three doses of OCA compared to placebo. The mean percentchanges were as
follows:-3.2% in placebo,-23.7 in OCA 10 mg arm, -24.9 in OCA 25 mg arm and -20.5 in the OCA 50 mg
treatment arms . Doses greater than 10 mg were not more efficacious in reducing ALP.

Secondary/exploratory analyses: 40% ALP reductionwas achieved by 8 out of38 patients dosed with OCA
10 mg: 7 out 0f47 patients dosed with OCA 25 mg: 10 out of39 patients dosed with OCA 50 mg.

The OCA 10 mg dose was equally as efficacious as OCA 25mg and 50mg doses. A dose exposure higher
than OCA 10 mg did not provideany furtherreductionin ALP. This is very important tonote.

The secondary/exploratory efficacy endpoints, including GGT, significantly improved with OCA treatment.
GGT is a marker of cholestasis and GGT reduction supports the primary efficacy endpoint. However, both
the ALT and AST remained within normalrange, and therefore the overall significance of changes is not
clear.

Conjugated bilirubin were in normal reference range in the majority ofpatients, and very smallmean CB
changes were seen0.2 pmol/L to 0.6 pmol/L (0.01 mg/dL to 0.03 mg/dL) at month 3 in OCA 10 mg and
OCA 25 mg treatment arms. Meaningfulness of small changes oscillating within the normal reference range
is unknown. Additionally, when CBwas analyzed as a continuous variable, there were fluctuations and the
response was not sustained in patients. Conversely, CB increased in the OCA 50 mg treatment arm.
Posthoc analyses: Since the overwhelming majority of patients had normal TB at the beginning ofthe trial,
the main driving factor ofthe composite endpointwas ALP reduction. Treatment with OCA resultedin a
significantly higher percentage of patients meeting the composite ALP and bilirubin criteria (as defined by
Mayo Il prognostic risk criteria plus 15% ALP reduction) compared to placebo. Overall, 41% of the OCA-
treated patients achieved the composite endpointat end of treatment compared to 9% ofthe placebo-treated
patients; OCA 10 mg dose was maximally efficacious.

Reductions in IgM were also observed in OCA treated arms, and this finding is supportive of the primary
efficacy endpoint.

No dose-responserelationship was observed for the primary and majority ofthe secondary efficacy
endpoints.

FXR activation by OCA was evidentas shown by dose-dependent increases in FGF-19, in all the OCA
treatment arms, and a statistically significant decreased in C4 was observed with OCA 25 mg and 50 mg
dose, althoughnotstatistically significant reduction, adownward trend for C4 was observed for OCA 10
mg.

Review of the Safety Database for 747-202

Overall ure:

Table 42: Duration of Investigational Product Exposure: Safety Population (N = 165)

Placeb 0CA 0cA 0CA
Va_ce ° 10 mg 25 mg 50 mg
(N=38) (N=138) (N=48) (N=41)
Number of Days on Investigational Product
N 38 38 48 41
Mean (SD) 82.7(14.4) 74.9 (21.8) 76.8(21.4) 58.5(36.0)
Median 850 830 840 840
Min, Max 3.0,93.0 13.0,98.0 8.0,92.0 3.0,107.0
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Source: Copied and electronically reproduced CSR 747-202, page 103-1652

Reviewer’s Comment: It isnot clear whysome patients in this trial were on the investigational product (1P) for 92
daysto 107 days of maximumduration ofuse. Thisis an 85 day trial; therefore all patients should either
discontinue treatment at day 85or at 2 weeks followup post treatment discontinuation. One possible explanationis
if treatmentinterruption or altemate dayregimenled to increase in number ofdayson the IP, however, the
Applicant did not clarify thisin the CSR.

Relevant characteristics of the safety population: All patientshad PBCand were on UDCA concomitantly.

ADVERSE EVENTS:

Applicantutilized MedDRA Version 12.1was used to codeverbatim AEterms recorded on the CRFs.
Pretreatment AEs were collectedas medical history. A TEAEwas defined asany AEthatwas an unfavorable or
unintended sign, symptoms, or disease temporally associated with the use of the study medication, whether or not
considered relatedto the investigational product. For analyses by relationship, if the same TEAE (based on preferred
term) was reported for the same patient more thanonce, the TEAEis counted only once forthat preferredtermand
at the strongest relationship to investigational product. Related TEAES were defined as those with a possible or
probable relationship to investigational product based on the Investigator’s assessment. For analyses by severity, the
worse severity ofany TEAE for each patientwas used. A patientcould be counted in more than 1severity category.
All TEAE summaries usedthe Safety Analysis Population.

Adequacy of the safety database: The review found thesafety data baseto adequate.

Table 43: Summary of TEAEs by Treatment Arm: Safety Population (N = 165)

Treatment Group
OCA OCA OCA
Pla_cztéo 10 mg 25mg 50 mg
(n=38) (n =38) (n =48) (n =41)

Patients (%)

Patients (%)

Patients (%)

Patients (%)

Patientsreportingat least
1TEAE

32(84)

34 (89)

47 (98)

41(100)

Source: Electronically copiedand reproduced from CSR 747-202 page 105-1652

Table: Continued: Summary of TEAEs by Treatment Arm: Safety Population (N = 165)

Treatment Group
Placebo OCA 10 mg OCA 25 mg OCA 50 mg
(n=138) (n =38) (n =48) (n =41)
Patientswith related TEAE® 22 (58) 28 (74) 45(94) 38(93)
Related TEAEs of pruritus 17 (45) 18 (47) 39(81) 33(80)
Related TEAEsof pruritus 00 00 10 00
generalized
Mild 31(82) 25 (66) 35(73) 27 (66)
Moderate 15(39) 17 (45) 26 (54) 28 (68)
Severe 3@ 6 (16) 10(21) 18 (44)
Patients with SAE 1(3) 0(0) 1) 5 (12)
Patientswho Discontinued Due to 10 6 (16)d 5 (10) 15 (37)¢
Other Clinical or Laboratory AE®
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Subset of patients who 0 3@ 4@ 1024)f
Discontinued Due to Pruritus
Patients Meeting Mandatory 1 (3)h 1 (3)h 0 30

Discontinuation Criteria®
Deaths 0 0 0 0
Source: Electronically copied andreproduced from CSR 747-202 page 105-1652

a Related AEs were considered to have a possible or probable relati P
b The worst severity of any TEAE foreach patient was used A patient could be counted in more than 1 severity category

¢ “Other Clinical or Laboratory AEs” as recorded on the CRF to differentiate from pruntus and/or mandatory discontinuations

d Includes Patient 32-001-920 who discontinued due to TEAE of increased bilirubin

e Includes 3 patients (OCA 50 mg arm) who also met protocol mandatory discontinuation criteria

f Does not include Patient 3-016-667 who was discontinued due to an SAE of Jaundice and also due to a TEAE of Pruritus

g Three (all in OCA 50 mg arm) of 5 patients who met the datory discontinuation criteria discontinued from the study

h Received waiver and completed the study

Note: A treatment-emergent adverse event (TEAE) is defined as any AE that newly appeared, increased in frequency, or worsened in severity fllowing initiation of investigational
product Patient 41-001-953 (10 mg arm) had an AE of dry tongue (classified as mild) and Patient 32-002-921 (25 mg arm) had an AE of insomnia (classified as moderate) Both
of these AEs occurred 1 day before dosing began and are included in the summary Table as TEAEs

hip to treatment

SafetvResults:

Reviewer Comment: The mostcommon related TEAEs occurring in >10%ofpatients werepruritus, fatigue,
headache, and abdominal distention. Therewas a dose dependent increased incidence of AE of pruritus (OCA10
mg<OCA25mg/50mg).

Table 44: Incidence of TEAEs Occurringin>10% of Patients in any Treatment Group: Safety Population (N

=165)
Treatment Group
System Orgam Class/ Placeb OCA 10 OCA 25 OCA 50
acebo mgn= S mg AS0mgn=
MedDRA Prefrred Term @=38) 38) (m=48) 41)
Patients (%) Patients (%) Patients (%) Patients (%)
Patients with any TEAEs 32 (84%) 34 (89) 47 (98) 41 (100)

Skin and Subcutaneous Tissue 21 (55) 19 (50) 43 (90) 36 (88)
Disorders

Pruntus 19 (50) 18 47) 41 (85) 33 (80)
Gastrointestinal Disorders 10 (26) 17 @5) 17 35) 17 (41)

Abdominal Distension 13) 25 0@ 4 (10)

Nausea 13) 411 36) 4 (10)
General Disorders and 7 (18) 9 (24) 817 10 (24)
Administration Site Conditions

Fatigue 5(13) 7 (18) 36) 5(12)
Nervous System Disorders 411 4 (11) 919 8 (20)

Headache 4(11) 30 5(10) 717
Respiratory, Thoracic and 6 (16) 3@® 4@ 11 27)
Mediastinal Disorders

Epistaxis 0(0) 0 ) 0@ 4 (10)
Musculoskeletal and Connective 5@13) 513 30 6 (15)
Tissue Disorders

Pain in Extremity 0(0) 0©0) 1Q) 4 (10)

Source: Copied and electronically reproduced from CSR 747-202 page 106-1652

Reviewer Comment: A higher number of patients treated with OCA 50 mg experiencedmoderateand severe TEAEs
comparedwith other treatment groups. The incidence of severe TEAEs weredose-related, andwerereported by
16%, 21%,44%, and 8% ofthe patients in the OCA 10mg, OCA 25 mg, OCA 50 mg, and placebo groups,
respectively.

CDER Clinical Review Template 2015 Edition 95
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Table 45: TEAEs by Severity: Safety Population (N =165)

Treatment Group

Placebo OCA 10 mg OCA 25 mg OCA S0 mg
(n=38) (n =38) (n =48) (n=41)

Patients (%) Patients (%) Patients (%) Patients (%)
Total Number of TEAEs 32(84) 34(89) 47 (98) 41(100)

TEAEs by Severit‘ya

Mild 31(82) 25 (66)b 35 (1) 27 (66)
Moderate 15(39) 17 (45) 26 (54)° 28 (68)
Severe 3@) 6 (16) 10 1) 18 (M4)

Source: Copied and electronically reproduced from CSR 747-202 page 106-1652
a Note: The worst seventy ofany TEAE fr each patient with a patient’s most severe rating (mild, moderate, or severe) only counted once
regardless of the number of TEAEs reported. A patient could be counted in more than 1 seventy category.
b Includes 1 AE that occurred 1 day befre dosing began and was included in the summary Table as TEAE:Patient 41-001-953 (10 mg group)

had an AE of dry tongue (classified as mild).

c Includes 1 AE that occurred one day before dosing began and was included in the summary Tableas TEAE: 32-002-921 (25 mg group) had an

AE of insomnia (classified as moderate).

Deaths : There were no deaths in the study.

Serious Adverse Fvents:

Overall, 7 patients (4%) experienced an SAEin the study. The incidences of SAEs reported in the study were as
follows: 1 patient (3%) in the placeboarmhad an SAEofdyspnea, 1 patient (2%) in the OCA 25 mg arm had an
SAE ofsalivary gland neoplasm, 2 patients in the OCA 50 mg arm experienced anginapectoris and angioedema,
and 3 patients in the 50 mg arm experienced GI hemorrhage, jaundice, and primary biliary cirthosis (PBC flare).

Table 46: Incidence of SAFEs by System Organ Class andMedDRA Preferred Term: Safety Population (N =

165)
Placebo OCA 10 mg OCA 25 mg OCA 50 mg
MedDRA Prefered Tem @39 | @ | e | a4
Patients (%) Patients (%) Patients (%) Patients (%)
Number of Patients with SAE 13) 0 12 5(12)
Cardiac Disorders
Angina pectoris 0 0 0 1)
Gastrointes tinal Disorders
Gastrointestinalhemorrhage 0 0 0 1Q2)
General Disorders and Adminis tration Site Conditions
Chestpain 0 0 0 1)
Hepatobiliary Disorders
Primary biliary cirthosis flare 0 0 0 1)
Jaundice 0 0 0 1)
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Neoplasms Benign, Malignant and Uns pecified (including cysts and polyps)
Salivary gland neoplasm 0 0 12 0
Respiratory, Thoracic and Medias tinal Disorders
Dyspnea 103) 0 0 0
Skin and Subcutaneous Tissue Disorders
Angioedema 0 0 0 1)

Source: Copied and electronically reproduced from CSR 747-202, page 109-1652

Patients (bothin the OCA 50 mg arm) were discontinued fromthe study due to the SAE:
1. Patient 1-002-606, GI hemorrthage; and
2. Patient 3-016-667, jaundice.
3. Patient4-011-676: PBC flare

One patient (19-005-1042) in the OCA 50 mg arm experienced 2 SAEs (angioedema and angina pectoris). Both of
which were deemed unlikely related to the investigational product by the Applicant. The medical history ofthis
patient included coronary artery disease, hypertension, hypercholesterolemia, emphysema, and aortic aneurysm The
patient presented to the emergency roomwith angioedema secondary toallergy caused by food. At the emergency
room, the patientdeveloped the SAEofangina pectoris which was secondary to epinephrine treatment for
angioedema. The SAE ofangina pectoris was resolved within approximately 20 minutes. The Investigator assessed
the event ofangina secondary to epinephrine (angina pectoris ) as severe in severity and unlikely related to
investigational product. This reviewer agrees with the Applicant’s assessment and believes angina pectoris is
unlikely to bedue tothe OCA.

Table 47: Summary of SAEs: Safety Population (N = 165)

Dose Time to Onset | Relationshipto
Group/ MedDRA Severity | (Duration)Days | Investigational Action Taken Outcome
Patient ID | Preferred Term Product
Placebo
3-014-665 Dyspnea moderate 4 (5) unlikely Medication given/ Resolved
Hospitalization without
sequelae
OCA25mg
15-014-994 | Salivary gland mild 63 (1) unlikely Medication given/ Resolved
neoplasm Hospitalization with
sequelae
OCAS50mg
1-002-606 | Gastrointestinal severe 15(16) possible Patient Resolved
hemorrhage discontinuation/ without
Hospitalization sequelae
3-016-667 Jaundice severe 29(26) possible Patient Resolved
discontinuation/ without
Action Taken, sequelae
Other
4-011-676 | Primary biliary severe 21(5) probable Medication given/ Resolved
cirrhosis Hospitalization without
sequelae
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12-011-727 Chest pain moderate 8@ possible Hospitalization Resolved
without
sequelae

19-005-1042 Angioedema severe 67(2) unlikely Medication given/ Resolved
Hospitalization without
sequelae
Angina pectoris?® severe 67 (1) unlikely Hospitalization Re.solved
without
sequelae
Source: Copied and electronically reproduced from CSR 747-202 page 110-1652
6.221.3 Hepatic relatedadverse events:
Hepatic related adverse events:
Table 48: Hepatic-Related Treatment Emergent Adverse Events: Safety Population (N=165)
System Organ Class Placebo OCA 10 mg OCA25mg OCA 50 mg
Preferred Term (n=238) (n =38) (n =48) (n=41)
Patients (%) Patients (%) Patients (%) Patients (%)

Patients with hepatic-related 0(0) 1(3) 4 (8) 9(22)

AEs

HepatobiliaryDisorders

Primary Biliary Cirrhosis 00 0(0) 0() 1(2)

Jaundice 00 00) 00 1(2)

Hepatomegaly 0() 0(0) 0(0) 1(2)

Portal hypertension 0(0) 0(0) 0(0) 1(2)
Gastrointestinal Disorders

Faeces pale 0() 00 0(0) 1(2)

Ascites 00) 00 0(0) 1Q)

Gastrointestinal hemorrhage 0() 00 0(0) 1(2)
Investigations

Activated PT prolonged 0(0) 00 1(2) 0(0)

INR increased 00 0(0) 1(2) 0(0)

Alanine aminotransferase 0 0 1(2) 1(2)

increased

Aspartate aminotransferase 0 0 0 1Q2)

increased

Bilirubin conjugated increased 0 0 1) 0

Blood bilirubin increased 0 1(3) 0 0

Source: Copied and electronically reproduced from CSR 747-202, page 127-1652
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Reviewer Comment: One patient (3%) in the OCA 10 mg armexperienced a hepatic-related TEAE compared to 4
patients (8%) in the OCA 25 mg and 9 patients (22%) inthe OCA 50 mg arms who experienced a hepatic-related
TEAE.

No patientinthe placeboarmexperienced a hepatic-related TEAE.

Reviewer Comment: Hepatic related SAEs were especially concerningin three patients who received OCA 50 mg
dose. Patient3-016-667 who had jaundice and ascites (had earlydisease), Patient 1-002-606 who had gastro-
intestinal hemorrhage, and patient 4-011-676 whohad biliarycirrhosis flare (moderately advanced disease), as
described earlier in the review. A fourth patient experienced and portal hypertension and ascites thatpresentedon
day 15 and AE lasted for 35 days and had moderately advanced disease. The reviewer recommends thatin realtime
clinical practice, patients withadvanced liver disease must be closely monitored for hepatic SAEsi.e., biochemical
abnormality or advancement of liver disease. Dose adjustments must be considered in these patients.

The narratives of patients who experienced liver related serious adverse events are as follows:

Patient 1-002-606: Gastrointestinal hemorrhage

Preferred Term- Gastrointestinal hemorrhage

Intensity-Severe

Causality-Possible

Action Taken Patientdiscontinued fromstudy, hospitalization

Outcome Resolved without Sequelae

AE Start Date/ Stop Date: ©IE)

OCA 50 mg

Relevant medical history: PBC 24 years, No prior history of hepatic decompensations

White female, 54 y/o, diagnosed with PBC in ®® \vas on stable dose of UDCA 600 mg. She had no episodes
of Gl decompensations in the past sinceher diagnosis, and had a stable course of PBC disease. The patient
underwent upper endoscopy 22 days prior to trial entry, which showed mild esophageal varices and portal
hypertensive gastropathy. Her baseline hemoglobin was 12 ®@ BWwas 2.1 mg/dL and albumin was 4.8g/dL
(3.5-5.2). Investigational product (OCA 50 mg) started on ; one day after starting treatment patient
started experiencing symptoms such as chills, insomnia, and pruritus. These symptoms persisted, and new symptons

of fatigue, malaise, diarrhea, painful defecation, severe pruritus and, headache appeared.

The investigational agentwas stopped on Day 8and on that day her TBwas 2.1 mg/dL and albumin was 2.7 g/dL
and hemoglobin was 9.7 g/dL. The patient presented anemia (hemoglobin 6.9 g/dL and hematocrit 19.2%) on
Day14; and key findings on CT scanwere moderateamount of ascites and cirrhosis, with prominentspleen.

On ®® (21 days afterthe IP was stopped) the patient was hospitalized again for black, tarry stools and
weakness. She receiveda blood transfusion and underwentanother EGD with banding esophageal varices,
colonoscopy, and paracentesis.

Severity: Severe, and possibly related to IP as assessed by the Investigator as wellas Applicant. Applicantnoted that
the patient’s hemoglobindropped from12.2 g/dLto 6.8 g/dL, indicating that theblood loss was relatively rapid,
which is typically associated with bleeding esophageal varices.

There were 2 Gl bleeding events; thefirst one presented witha suddendropin hemoglobin12.2 9.7 6.8 mg/dL
and the secondevent resulted in blood in stool (tarry stools). The patienthad grade 1 esophageal varices, whichare
unlikely to bleed within the timeframeofthe trialduration (dropin hemoglobinwas seen <14 days after OCA
dosing); aswell asthe patientdeveloped moderate ascites which isa slow process in short duration. These
decompensation events were unexpected in this patient. Of concernis the rapidity (appearance of symptoms within
14 days) and seriousness; this patient had a total ofthree hepatic decompensation events within 30 days. This
reviewer agrees withthe causality assessmentof “possible’ as provided by the Applicant. The reviewer has
concernsusing OCA 50 mg in patients with advanced stage of disease. Patients withadvanced stage diseasewill
have higher hepaticexposure (4-17 fold liver exposures) even at relevant OCA 10 mg dosing.
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Thisreviewer’sopinion is that the Applicant should conducta trialin patients with advanced stage disease as per
Rotterdamcriteriai.e., bothcompensated and decompensation cirrhotic patients toassess if OCA is safe or harmful
in this category of patients. This is now a post-marketing requirement under accelerated approval.

Patient 3-016-667; Bvent: Jaundice and worsening of ascites

Preferred Term: Jaundice

Intensity Causality: Severe; possibly relatedto IP;

Action Taken Patientdiscontinued fromstudy

Event: Resolved

AE start date1l3 Nov 2008 (Time to event: 28 day)

Duration ofevent:8months

OCA dose50mg

Date of First Dose/LastDose of Investigational Product: 16 Oct 2008/ 09 Nov 2008
Pertinent medical history: PBC duration 5years; Portal hypertension (2003 to present), Esophageal varices (2003),
Ascites (2003to present)

Patient 3-016-667, a 43-year-old white female with primary biliary cirrhosis (PBC) was randomized to the 50 mg
OCA arm. Investigational product was taken orally (PO) and oncedaily (QD) in combination with ursodeoxycholic
acid (UDCA) 1000 mg. Relevant medical history included PBC, mild pruritus, fatigue, ascites, esophageal varices,
portal hypertension, osteopenia, hypothyroidism, , scattered moles, cherry angiomas, thrombocytopenia, light
headedness, and menopausal.

The patient initiated investigational product on 16 Oct 2008 with OCA 50 mg, every other day. On the 10" day the
regimen was changedto daily dosing the patientcomplained of increased pruritus. Diphenhydramine and
cholestyramine was started. Patientwas notedto haveincrease in TB (1.8 mg/dL) on Day 20. The patient
experienced pruritus and the treatmentwas interrupted on Day 25, and was alsothe last IP dosegivento patient (9"
Nov, 2008).

On Day 28 (4 days afterdiscontinuation ofthe IP, 13 Nov 2008) the patientreported jaundiceand laboratory done
on Day 33 the patient’s TBwas 8.3 mg/dL. On Day 34 afterstartingthe IP, the patient reported moderate lower
extremity edema and was started on spironolactone/hydrochlorothiazide.

On 24 Nov 2008, the patientreported improved jaundice and pruritus. On 08 Dec 2008, the concurrent event of
lower extremity edema resolved with spironolactone/hydrochlorothiazide.

Table 49: Liver Biochemical Testin Patientwith Jaundice

Test Screening Day 20 OCA stopped Day 33 Day 210
Reference Range -9 on

Day 25
ALP 390 521 498 425
<117 IU/L
AST 128 125 109 123
<50 IU/L
ALT 91 69 72 93
<67 IU/L
Total bilirubin <1.4 1.1 1.8 8.32>8.7 1.2
mg/dL
Direct bilirubin 0.3 0.5 4.5 NA
<0.4 mg/dL
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Albumin 3.6 3.2 2.9 34
3.1to5.2g/dL

Source: Reviewer Generated.

Reviewer Comment: The reviewer notes theevent was considered bythe investigator as ““related”” to the drug,
symptoms appeared within 20 days ofexposure to drug, de-challengewith OCA 50 mg reverted the liver
biochemical parameters ofthe patient. The Applicant believes the causality as possibly related. Althoughthe
transaminases did not change much, thesynthetic function ofthe liver was affected; thealbuminandtotal bilirubin
anddirectbilirubinwereall abnormal simultaneously. The adverse events alsooccurredin less thana month of
exposureofthe drug. We now know the OCA exposures are higher in patients who have hepaticimpairment, and
since this patient had evidence of advanced stage disease (signs of portal hypertension present). Therefore, dose
adjustments are veryimportant in hepaticimpairment.

Patient4-011-676

Preferred Term: Biliary cirrhosis primary
Intensity Causality: Severe;possibly relatedto IP;
Action Taken Patientdiscontinued fromstudy
Event: Resolved

AE Start Date o©

AE stop date:

OCA dose50mg

Date of First Dose/Last Dose of Investigational Product: wie)

Pertinent medical history: PBC duration 6 years, diabetes, cholelithiasis, fatigue, liver biopsy in. ®® showed
bridging fibrosis suggestive of early cirrhotic changes.

This is a 48-year-old white female with primary biliary cirrhosis (PBC). The patient initiated investigational product
(OCA 50 mg) on ®® Five days after starting the investigational product, the patient experienced pruritus
Treatment included cyproheptadine, which decreased the pruritus.

Onday 12 ®© the patient presented to the emergency roomwith nausea, vomiting, dehydration, pruritus
all overherbody, andinsomnia due topruritus. Laboratory test results showed lowalbumin and high total bilirubin.
IP was discontinued onthe day 12.

On day 13 (1 day afterdiscontinuing the IP), the patient experienced left eardrumperforation, labile diastolic blood

pressure (DBP) levels, and continuing nausea and vomiting. Fourteendays after starting the IPand 3days afterits
discontinuation, the patient experienced a diffuse rash on face/chest/arms, petechial rash on body.

Table 50: Changes in Laboratory parameters Overtime

Day 0 OCA Day 15 Day 21 Day 29 Day 41
discontinued on
ALP 389 day 12 666 404 296
<117 IU/L
AST 93 54 74 126
<50 IU/L
ALT 90 39 53 97
<67 IU/L
Total bilirubin 27.4 61.6 118 6.8
<20.5 pmol/L umol/L umol/L umol/L Sl unit not
(3.6 available
(1.6 mg/dL) (7 mg/dL)
mg/dL)
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PT/INR 16.4/
1.4
Platelet count 332 325

Source: Reviewer Generated

() (6) . . . . . .
On approximately 20 days after starting the IP and 9 days after discontinuation, the patient was
hospitalized fora severe PBC flare, with symptoms ofnausea, vomiting, diffuse rash and pruritus. Physical
examination revealed icteric sclera. A computed tomography scan oftheabdomen on O howed
hepatomegaly, absence ofbile duct dilation, and mild diffuse fatty infiltration.

Reviewer Comment: The patient met the criteria for moderately advanced stage according to Rotterdam criteria at
trial entry. The patientexperienced AE within 12 days of starting the trial, and hepatic decompensation occurred.
The hepatic exposures are higher in patients with hepatic impairmentand can be a causeofliver injury as seen in
this patient.

6.221.4 Dropouts and/or Discontinuations Due to Adverse Effects

Table 51: Summary of Patient Discontinuations by Treatment Arm: ITT Population (N =165)

Adverse Event Resulting in Ireatment Group Total
Study Discontinuation S OCA 10 Ocl:nAgzs OCA 50 mg (n =165)
(n=238) (nl:§8) (0 =4) (n=41)
Patients Patients Patients Patients n (%)
(%) (%) (%) (%)

Total Number of Patients With Study Discontinuations due to TEAE

Discontinuation due to Clinical or
Laboratory AE

1(3)

6 (16)

5 (10)

15(37)

27(16)

Discontinuation due to TEAE of
Pruritus

3(®

4(8)

10 (24)

17 (10)

Patients Who Met Mandatory

30)

30

Discontinuation Criteria and Were
Discontinued From the Study

Source: Copied and electronically reproduced from A pplicant submis sion CSR 747-202 page 111-1652

The incidence of TEAEs leadingto discontinuation was higher in the OCA 50 mg arm (37%) compared with
placebo, OCA 10mg, and OCA 25 mg ams (3%, 16%, and 10%, respectively). The overallmost common reason
for study discontinuation was pruritus, which occurred most notably in the OCA 50 mg arm (10 patients).

Five patients (1 patient [3%] each in the placeboand OCA 10mg arm, and 3 patients [7%]in 50 mg OCA arms) met
the criteria of mandatory protocol dis continuation criteria (per elevated AST/ALT or conjugated bilirubin levels), of
which 3 patients discontinued, remaining to received waiver and competed the study.

Reviewer Comment: The reviewer reviewed thenarratives and considers the patient discontinuations were
appropriate. The reviewer also notes that at the Mayo clinicsite, where an alternate dosingregimen was utilized for

Jfourteen patients enrolled at this site, thediscontinuationratein OCA treatment arms at the Mayo site wassimilar
to the overall discontinuation rate, i.e., alternate day dosing does not tolerize the patients to pruritus outcome.
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Inthe OCA 10 mg arm

1.

Patient 3-015-666 experienced edema ofextremities, abdominal distention, and polyuria. The event occurs
46 to 77 days afterthe initial IP (OCA 10 mg) dosing. The liverbiochemicalindices orimaging results
were not provided with this narrative. Most likely the abdominal distentionrepresented ascites and perhaps
low albumin as it was associated with upper and lower extremity edema. Applicant noted the abdominal
distention, polyuria, and peripheral edema causality relationship to be possibly due tothe OCA., intensity
moderate, and all three resolved without sequelae. However theevent oflower extremity swelling (which
was moderate in intensity and causality assessment possibly related) was ongoing atthe end ofthe study.

Patient on OCA 10 mg arm 6-002-656 was initiated investigational producton 15 July 2008 with IP (OCA
10 mg). Seven days after initiation of IP the patienthad events of maculopapularrash, nausea and, fatigue
and the IP (OCA 10 mg) discontinued on Day 7. The events resolved in Aug2008. Again the reviewer is
concerned as the liver biochemical indices andthe imaging data at the timeof, and after stopping OCA 10
mg were not available for the reviewer to assess. With the limited information in thenarrative it is not
possible to cometo a conclusion; however, this reviewer’s opinion is that these events are likelyrelated to
the drug because ofthe temporal association andresolution of symptoms upon de-challenge.

Patient 32-001-920- the bilirubin increased on Day 14 after starting the IP (OCA 10 mg). Atbaseline
patient’s total bilirubin was 25.3 pmol/L (<24.0) and direct bilirubin 10.40 pmoV/L (<7); on day 14 the total
bilirubin increasedto 32.5 umol/L (<24.0)-> 39.2 umol/L (<24.0) on Day 20: and on day 14 direct bilirubin
increasedto 25.00 umol/L (£7)-> 20.90 pmol/L (<7) on Day 20. The followup TB/DB was 36.6 pmol/L
(£24.0)/ 26.00 pmol/L (7). This reviewerremains concerned about the rise in the TB/DB with use of OCA
10mg. A risein TB/DB, in absence ofanother causefor elevationmay be considered criteria for
discontinuation of OCA, since it is unclear how the patient would progress clinically if continued on OCA.

There were 3 patients who discontinued due to severe pruritus in the OCA 10mg arm; this reviewer agrees
with the investigator’s judgment for discontinuing these patients fromthe trial.

Inthe OCA25 mgarm

1.

Fourpatients discontinued due to severe pruritus. A/l patients who experienced severe pruritus hadthe
onset of AE in few days of starting the OCA 25 mg, and in 3 patients, pruritus resolved, except one, who
had ongoing pruritus at follow up.

Patient 18-012-752 had elevations ofalanine aminotransferase; was a 35 year old female with PBCwho
56 days after initiation of IP (OCA 25 mg) hadelevations ofliver biochemical tests. The ALT the AST, and
ALP increased. No fitrther followup ofbiochemical testis available after 28 July 2008. The liver indices
did not return to baseline, until the last laboratory value followup.

Dose adjustment may be required, FDA has proposed an alternativedosingregimen, butfirrther dose reductions or
alternativeregimens may be requiredin patients withdifferent levels ofhepatic functional capacity.

Table 52 Laboratory values during this event

Date Test Result(Range)

15 May 2009 (Day 0) ALT 205 U/L (=67)

15 May 2009 (Day 0) AST 129 U/L (=50)

15 May 2009 (Day 0) ALP 915 U/L (£117)

15 May 2009 (Day 0) T otal bilirubin 17.1 pmol/L (<24.0)
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10 Jul 2009 (Day 57) ALT 471.0 U/L (<67)
10 Jul 2009 (Day 57) AST 311.0 U/L (=50)
10 Jul 2009 (Day 57) ALP 1270 U/L (=117)
10 Jul 2009 (Day 57) Total bilirubin 18.8 pmol/L (<24.0)
28 Jul 2009 (Day 85/ET) ALT 265.0 U/L (<67)
28 Jul 2009 (Day 85/ET) AST 173.0 U/L (<50)
28 Jul 2009 (Day 85/ET) ALP 1295 U/L (<117)
28 Jul 2009 (Day 85/ET) Total bilirubin 23.9 ymol/L (<24.0)

Source: CSR747-202; page 1511 of 1652 Patient narrative 18-012-752

In the OCA 50 mg:

1

Six patients experienced moderate pruritus; and five patients experienced severe pruritus. A total often
patients discontinued fromtrial due to AEs of pruritus. The timing of onsetofbothmoderate and severe
pruritus was similaras seen in trial 747-301. It ranged frompresenting as early as day 5and as late as day
148 (it is odd fora patient to report AEon day 148, when the duration of this trial was only 85days). The
majority of patients experienced AEof pruritus within 10days and the pruritus was reversible in the
majority of the cases.

Three patients met mandatory discontinuation criteria (elevation in liver biochemical tests). Theseinclude
Patient 1-002-606, Patient 3-016-667 and, Patient 4-011-676.

Patient 4-011-676 had elevations of AST/ALT 19days afterthe IPdosing (OCA 50 mg). The patient
initiated IP (OCA 50 mg) on 04 Sep 2008, and 14 days after starting patient reported pruritus of mild
severity;no treatmentwas given. On day 19 of IP dosingthe patient was found tohave elevated ALT, AST
and ALP. The IP was discontinuedon Oct 1, 2008 (on day 28). GGT did not changeduringthisevent.

Reviewer Comment: The AE reportedin above patient isa drug related event, given a simultaneous rise in
all the liver biochemical indices, and the temporal relationship to the administration ofthe drug. This
young patient (44 y/o female) was diagnosedwith PBC in 2005, and was on stable UDCA dose since 2006
and biochemically hadan earlydisease. The patientdid nothave any other decompensation eventsin the
past. Her disease was stable andwas clinically doing well prior toinitiating IP. She experienced
hepatocellular injury andher laboratory parameters are as follow:

Table 53: Reviewer generated Table from Applicant submitted data

Screening value Day 19 Post-Discontinuation Follow up
ALT 21 U/L 247 U/L 67 U/L 29 U/L
(<67 U/L)
AST 20 U/L 162 U/L 46 U/L 29 U/L
(550 UL)
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ALP 208 U/L 321 U/L 261 U/L 186 U/L
(<117 U/L)
TB (<24.0 UL) 10.3 pmol/L 13.7 pmol/L 6.8 umol/L 13.7 umol/L
GGT 12 10 10 10
<50.0 U/L

Reviewer generated Table.

Reviewer Comment: Higher OCA exposures arenottolerated well and arenotbe safe in PBC patients, irrespective
of disease durationand stageofdisease. Since OCA 10 mg can also give higher liver exposure the dose adjustments
are very important as well as the label must clearlystate the importance of closemonitoringand conducting
laboratory testing in symptomatic patients, within 4-6 weeks ofinitiating OCA.

4. Patient 2-006-740 (dosedwith OCA 50 mg) experienced severe pruritus, swollen feet, pain in extremities,
chills and, nausea. The IP dosingwas givenfor 2 days, (started on 25 Nov 2008 and last dose received on
27 Nov 2008). Her symptoms of nausea and chills resolved on29 Nov 2008, and pruritus resolvedon 14
Dec 2008. The pruritus was reversible AEs as seen in this patient. Other symptoms swollen and painful
feet, chills and nausearesolvedin following 2-3days.

Reviewer Comment: The reviewer opines that this event of pruritus, accompanied with chillsand nausea
may be associated with OCA use. Although the patients rash could be possibly related to UVB therapy.

Significant Adverse Events

1. Patients Meeting Mandatory Protocol Discontinuation Criteria

Five patientswhomet the protocol mandatorydiscontinuation criteria in the study which was basedon
ALT (>3x average predose value and >ULN), AST (=3x averagepredose value and>ULN), or conjugated
(direct) bilirubin (> 2x averagepredose valueand>1.5mg/dL [25.7 umol/L]).

Table 54: Patients Meeting Mandatory Discontinuation Criteria

Group Patient Metcpr\?teTi glg-r M?r?czirirzg in Discontinuation/Waiver
Placebo 2-005-683 Yes No Received protocol waiver
OCA 10 mg 40-003-908 Yes No Received protocol waiver
OCA 50 mg 3-016-667 No Yes Yes
OCA50 mg 4-010-639 Yes No Yes
OCA 50 mg 4-011-676 No Yes Yes

Source: Copied and electronically reproduced fromthe CSR 747-202 page 116-1652 Applicant submission.

Patient 4-010-639 was discontinued at Day 29, but the patient was later allowed to remain on thestudy after new
tests were orderedand patientno longer met the discontinuation criteria.

2. Safety Parameters of Special Interest
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a. Pruritus is the most common symptomofPBC as well as dose-related AEassociated with OCA and has
been identified as an AEofspecial interestby the Applicant.

b. Prior non-clinical studies and earlier phase clinical studies demonstrated adverse hepatic effects, including
an acute rise in transaminase levels at higher OCA doses (at OCA >100mg repeat dosing). Therefore, the
Applicantconsiders hepatic TEAEs and laboratory test results were also considered to be of potential
special interest.

¢. Pror clinical study observations in patients with PBC have shown OCA -related decrease in high density
lipoprotein cholesterol (HDLc) and increase in low-density lipoprotein cholesterol (LDLc).
Conservatively, the Applicant considered these adverse cardiovascular safety signals to be of special

mterest.
6.221.5 Pruritus:
Table 55: Summary of Pruritus TEAEs: Safety Population (N = 165)
Treatment Group
Placebo OCA 10 mg OCA25mg OCA 50 mg
(n=38) (n =38) (n =48) (n =41)
Patients (%) Patients (%) Patients (%) Patients (%)
Summary by MedDRA Preferred Term (Safety Population: N=165)
Patients with TEAE of Pruritus 19 (50) 18 (47) 41(85) 33(80)
Ig’:;ierr;;isz:(ilth TEAE of Pruritus 0 0 10) 0
Summaryby Related TEAEs (Safety Population: N=165)
git;.?trl‘::vvithrclatedTEAE of 17 (45) 18 (47) 39(81) 33 (80)a
gati@ts with related TEAE of 0 0 10 0
ruritus generalized
Summary by Severityb’c
(Safety Analysis Set: Patients with atleast1 Event of Pruritus [N=112])
MedDRA Preferred T erm: Pruritus
Mild 16 (84) 8 #4) 21(50) 12 (36)
Moderate 5 (26) 8 (#4) 19 (45) 21(64)
Severe 0(0) 6 (33) 9 (1) 15 (45)
MedDRA Preferred T erm: Pruritus
generalized
Mild 0(0) 0(0) 1Q) 0(0)
Moderate 00 00 1@ 00
Severe 0(0) 0(0) 0(0) 0(0)

Source: Copied and electronically reproduced from CSR 747-202, page 117-1652
a Patient 3-016-667 was discontinued ffom the study due to an AE of prunitus but also had developed elevated levels of conjugated (direct)

bilirubin. b Patients with episodes differing 1n seventy (eg, mild and moderate) were counted in both categones of seventy. c Percentages of
patients in this subsection are based onthe Safety analysis set compnsing of patients with at least 1 event of prunitus (N = 112)
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Reviewers Comment: The severity of pruritus is dose-related. Pruritus is the most common causefor discontinuation

of treatment.

Mayo clinicstudy siteevaluatedwhether a slowinitial titration of OCA (i.e., every other day administration and
gradually increaseto daily administration of OCA) would resultin a lower incidence of pruritus. All patients
experienced pruritus, with exception of 2 patients inthe placebo arm. However the reviewer notes due to small
numbers of patients, interpretation of this particular titration strategy is not clear.

Table 56: Time to Onsetof First Episode of Pruritus: Safety Population (N = 165)

Placebo OCA10 mg OCA 25 mg OCA S0 mg
(n=38) (n =38) (n =48) (n=41)
n (%) patients with at least 19 (50) 18 (47) 42 (88) 33(80)
1 TEAE of pruritus
N=112)
Mean (SD) days 37.5(37.0) 11.5(9.4) 10.5(13.2) 3.3(3.9)
Median (days) 25.0 6.5 5.0 2.0
Minimum, Maximum (days) 0,98.0 0,29.0 0, 68.0 0,14.0

Source: Copied and electronically reproduced from747-202 CSR, page 119-1652

This Table in the Applicant’s submissiononly listed Safety Population, which inchuded patients with at least 1 event

of pruritus (ie..N=112).

Reviewer Comments: There is a dose-relatedmedian time to the onset ofthe first episode of pruritus) as observed by
the Applicantin Table 58. The median times to the first episode of prurifus were 6.5 days, 5 days, 2 days, and 25.0
days in the OCA 10 mg, OCA 25 mg, OCA 50 mg, and placebo arms, respectively.

The incidence ofthe TEAE of pruritus was higher in the OCA 25 mg and OCA 50 mg treatment arms compared
with the OCA 10 mg and placebo arms (47%. 85%. 80%. and 50% of patients in the OCA 10mg, OCA 25 mg,
OCA 50 mg, and placebo arms, respectively). The mcidence of the TEAE of pruritus in the OCA 10mg arm was

similar to that in the placebo arm.

Patients who experienced at least 1 TEAE of pruritus and received a clinically significant intervention, 67%., 71%,
94%, and 47% of patients in the OCA 10mg, OCA 25 mg, OCA 50 mg, and placebo arms, respectively.

Managementofpruritus: The Applicantreports, most common treatment medications used as an intervention for
pruritus were bile acid sequestrants fore.g., cholestyramine, and antihis tamines alone or in combination with bile
acid sequestrants. Dosing interruption was required in 2 patients each on OCA 10 mg and OCA 50 mg. UDCA dose
was decreased in 9 patients who experienced a TEAE of pruritus, mcluding 2, 2, and 5 patients in thesepatients the
OCA 10 mg, clinically OCA 25 mg, and OCA 50 mg treatment arms, respectively.

Table 57: Clinically Significant Intervention for Pruritus: Safety Population (N = 165)

Placebo OCA 10 mg OCA 25 mg OCA 50 mg
Patients (%) Patients (%) Patients (%) Patients (%)
Patients withatleast1 TEAE of 19 (50)2 18 (47) 42 (88)a.b 33 (80)2
pruritus N=112)
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Patients withat least 1 TEAE of 9 (47)¢ 12 (67)° 30 (71)¢ 31 (94)C
pruritus and any clinically

significant intervention for pruritus

N=282)

Outcome of Clinical Intervention for Pruritusd

Successful Intervention® 9 (100) 9(75) 26 (87) 19 (61)
Not Successful Intervention 0 2(17) 2(7) 8(26)
Nt 0 T® 20) 10

Source: Copied and electronically reproduced from 747-202 CSR, page 120-1652
a The percentage of patients with at least 1 TEAE of pruntus are reported in the context of Safety Population (N = 165).

b Includes 1 TEAE of prurnitus generalized.
¢ The percentage of patients with at least 1 TEAE of pruntus and any clinically significant intervention fr pruntus are reported in the context of

those with at least 1 TEAE of pruntus (N = 121).

d The percentage of patients indicated are of those who received clinically significant intervention fr pruntus.

e Clinically significant interventions were defined as interruption or frequency decrease of investigational product dosing, administration (or an
increase in dose) of anti-pruntic agents, or decrease indose of UDCA. as identified dunng the blinded data review meeting.

g NArefrs to an intervention fr pruntus but the outcome (success or not) as not available, in part, due to discontinuation of 5 of 7 patients.

Reviewer Comment: Although theoverall incidence of pruritus was similar in placebo arm and OCA 10 mg
treatment arm, therewas a higher incidence of pruritus interventions required in patients dosed with OCA 10 mg
(67%) in comparisonto the placebo (47%) treatment arm. Additionally, 100% ofpatients in theplacebo treatment
armresponded to treatmentinterventions, with none requiring treatment interruption or discontinuations in
comparisonto patients on OCA treatment arms. Ten patients (24%) in the OCA 50 mg arm discontinuedthe study
due to pruritus compared to 3 (8%) and 4 (8%) patients in OCA 10 mg and 25mg arms, respectively. Thesepatients
who discontinued didnotrespond to treatment intervention, treatment interruption, and decreasein UDCA dosedid
not respond to interventions for pruritus No patientin the placebo arm discontimied due to pruritus as can be seen
in Table 60.

Table 58: Discontinuations due to Pruritus and those with a medical history of pruritus

Placebo OCA 10 mg OCA 25mg) OCA 50 mg

Discontinued Due to any TEAE or a TEAE of Pruritus (Safety Population: N =165)

N=38 N=138 N=48 N=41
Discontinuations dueto a TEAE 10) 5(13) 5 (10) 14 (34
Discontinuations dueto a TEAE 0 3@® 4(8) 10 29
of Pruntus
Discontinuation Due to TEAE of Pruritus Among Patients With a Medical History of Pruritus
(Safety Analysis Set: Patients with medical history of pruritus, N=84)

N=18 N=121 N=22 N=23
Yes 0 3(14) 1) 6 26)
No 18 (100%) 18 (86) 21 (95) 17 (74)

Source: Copied and electronically reproduced from CSR 747-202, page 122-1652

Discontinuation due to TEAE of pruritus in patients (N=84) with prior medical history of pruritus inclided 0%,
14%, 5% and 26% in placebo, OCA 10 mg, OCA 25 mg, and OCA 50 mg respectively.

Time to resolution of pruritus: No placebo patient was discontinued fromtrial due to pruritus. The mean (SD) time
to resolution of pruritus in patients who were discontinued due to AE of pruritus was 11.5 days for OCA 10 mg, 8.3
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days forthe OCA 25 mg treated groups, 33.9days forthe OCA 50 mg treated group. 73% patients treated with OCA
50 mg who experienced pruritus had resolutionof pruritus in >7 days (3to 137 days) compared with OCA 10 mg
and OCA 25 mg where the resolution of pruritus occurred between 6to 16 days. The pruritusis reversible. The
resolution of pruritus was faster in OCA 10 mg armin comparison to OCA 50 mg arm.

Pruritus specific Quality of Life Questionnaires, the5D score:

5D scores assess the magnitude of pruritus in PBC, 5-D findings showed similar results as notedabove in the AE of
pruritus. Dose-dependentincreases in the total 5-D score and scores in the domains of duration, degrees, disability,
and distributionwere observedin theall OCA dose arms in comparison with placebo, indicatingworsening of
pruritus in the patients treated with OCA.

Reviewer Comment: A significant (p <0.01) and dose-related increases in mean pruritus VAS scores were observed
in comparisonto theplacebogroup (p<0.01) at Day 29, after which VAS scoredid notworsen. However, most
patients dropout occurred within 30 days of starting therapy, therefore it was expected thatthe VAS scores would
then stabilizethereafter.

6.2.2.1.6 Lipid-Related Adwerse BEvents:

PBC patients have hypercholesterolemia, predominately contributed by elevated HDLc levels. A dose-
related decrease in mean total cholesterol was observed in all OCA treatment arms compared to placebo.

Table 59: Changes in Mean HDL cholesterol

OCA OCA OCA Placebo
10 mg 25 mg 50 mg (N =38)
(N=38) (N =48) (N =41)
Mean HDLc (mg/dL)
Baseline 67.6 71.5 75.4 69.9
Day 85 58 61.4 58 73.7
Change at month 3 -10 -10 -17 +4

Source: Reviewer Generated. (HDLc LLN 40 mg/dL)
These data summarize the HDL ¢ reductionandwereanalyzed by the reviewer from the data submitted by the
Applicant.

In the OCA 10 mg treatmentarmat least 23 patients had some declinein HDLc
1. 7patients had HDLc reduction >22mg/dL
2. 7 patientshadHHDLc reduction thatwere below 40 mg/dL (reduction as lowas 17 mg/dL were noted).

In the OCA 25 mg arm, 33 patients had somedecline in HDLc
1. Atleast1 patientshadHDLc reduction >2SD (i.e.,decline >44 mg/dL) and 12 patients had reduction > 1
SD (22 mg/dL)
2. Atleast5 patientshad HDLc reductions<40 mg/dL

In the OCA 50 mg armat least 32 patients had some reductionin HDLc
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1. Atleast 17 patients hadreduction> 1 SD (=22 mg/dL) and 3 patients had HDLc reduction>2 SD (>44
mg/dL)

2. At6 patientshaddeclinein HDLc lessthan40 mg/dL. This group had morecornering finding, the HDLc
declinewasaslowas5mg/dL, 8 mg/dLand 20 mg/dL.

Placeboarm:
Atotal of4 patients had somedecline inHDLc
No patient had decline >1SD (22 mg/dL)

There was slight reductionin LDLc at month 3compared to baseline. There were no significantchanges in the mean
levels of triglyceride, or very low-density lipoprotein cholesterol (VLDLc) levels from baseline to Day 85/ET in any
treatment arm.

Reviewer Comment: The cholestasis derived dyslipidemiamay have differentoutcomes than nutritionally induced
dyslipidemiaasthe Applicantnotes in the CSR. However, PBC patients do nothave cardiac adverse event related to
dyslipidemiaperhaps secondary to high HDLc which may be cardio-protective. The reviewer remains concerned
about theseHDLc reductions, although at this timeit is unknown howthese will impact cardiacdisease.

The two patients developed hypercholesterolemia, however, narratives were not providedin 747-202 CSRfor either
patient. For one patient theincrease in cholesterol values were noted inthe abnormal chemistrythe total
cholesterol increasedfrom215 mg/dL to 427.02mg/dL by day 85/ET, andthe LDLc increased from 126.8 mg/dL to
246.3 mg/dL. However, thenarrative and how the patient was treated were not provided.

Laboratory Findings:

Placebo: Increasein TSHwas seen in 2 differentpatients and mild AEs ofincreases in WBC and RBC were seenin
athird patient and causality was unlikely related.

OCA 10 mg: Increase in blood TSHwas seenin onepatient. An increase in TB was described earlier and is
probablyrelated,

OCA 25 mg: Therisein liver biochemicaltests (increase in ALT, CB, and INR) are ofconcernandofrelevance in
PBC patients. However, the25mg dosewillnotbe utilizedin clinical practice.

OCA 50 maq: Elevations of liver biochemical tests (ALT/AST increase) were observed at this dose as mentioned
earlierinthereview; thisdosewillalsonotbe usedin clinical settings.

PREGNANCY: No pregnancies occurred during the conduct ofthe trial 747-202.

Vital Signs: There were no meaningful exposures or dose-dependent changes in heart rate and systolic or diastolic
blood pressurein any of the treatment arms. Therewere 3 patients who experienced 1 AE each related to vital signs;
2 patientsin the placebo armexperienced an AE of palpitations and 1 patient in the OCA 50mg arm experienced an
AE of labile blood pressure. Three patients (8%) in the OCA 10 mg arm experienced a TEAE of pyrexia. One
patient hada TEAE of labile blood pressure and was later discontinued fromtrial due to AEof biliary cirrhosis flare.

Electrocardiograms (ECGs): Applicantstated noclinically significant findings were notedin the absolutevalues
or change fromscreeningvalues for RR, PR, QRS, or QT.

QTcF:
Applicantstates transient QTcF values >450 ms were observedacross all treatment arms. The number of patients in

each treatmentarmthat had a baseline QTcF <450 ms and a Day 85/ET >450 ms was similar across arms (n=2, n=
3,n=2,andn=0, in placebo, OCA 10 mg, OCA 25 mg, and OCA 50 mg arms, respectively. The reviewer agrees
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with the Applicant’s assessmentand since the QTcF prolongationwas seenacross allarms with equal frequency, it
isdifficult to determinea causal relationship with the use of OCA at this time.

Conclusions:

1

7.

OCA 10 mg is safe. Higher AEs and SAEs were noted with OCA 25mg and OCA 50 mg doses. Overall,
34 patients (89%) treated with OCA 10 mg, 47 patients (98%) treated with OCA 25mg, 41 patients (100%)
treated with OCA 50 mg, and 32 patients (84%) treated with placebo, experiencedat least 1 TEAE during
the study. Majority of TEAEs were mild or moderate, with few severe and few serious AES observed
during the trial.

There were no deaths in this study.

Three patients in the OCA 50 mg dose armdiscontinued due to mandatory protocol criteria of elevated
AST/ALT orelevated bilirubin.

SAEs were experienced by 7 (4%) patients, of which 3 patients in the 50 mg arm had Gl/hepatic SAEs (Gl
hemorrhage, jaundice, ascites, primary biliary cirrhosis [PBCflare, hepatomegaly and portal
hypertension]). These AEs are worrisome. There were high hepatic SAEs at OCA 50 mg dose both for
hepatic decompensation events as well as for elevation of liver biochemical tests. However, it appears most
biochemical enzyme elevations were seen in early stage disease, whereas decompensationevents occurred
in both early stage and moderately advanced stage disease patients. The OCA doseshould be adjustedin
patients who progress in stages of diseaseand this is a dynamic ongoing assessment, therefore a clinical
and as wellas laboratory follow up is very important.

Otherthan 5patients (1, 1, and 3 patients in the placebo, OCA 10 mg, and OCA 50 mg arms) who met the
mandatory discontinuation criteria (3ofwhom actually discontinueddue to TEAE or mandatory
discontinuation), no other findings relatedto liver parameters (including ALP, total bilirubin, conjugated
(direct) bilirubin, GGT, ALT, and AST) froma safety perspective were observed in this 85day trial.

Pruritus was the mostcommonly reported AEacross all treatment arms.

a. Theincidence of pruritus is dose-related and incidence was greater in the higher OCA dosearms
(25 mg and 50 mg) compared with the OCA 10mg and placebo-treated patients. Theincidence of
moderate and severe pruritus was greater in patients who received OCA 50 mg compared with
patients who received OCA 10 mg, OCA 25 mg, or placebo.

b. Although,theincidence of pruritusin OCA 10 mg arm was similar to that in the placeboarm, the
majority of pruritus TEAEs in the OCA 10mg arm was of moderate to severe intensity compared
to mild in thosewho received placebo.

c. Overall, the higherincidence of severe pruritus, in the OCA 50 mg arm was responsible for the
imbalance in the incidence of severe TEAES in the OCA treatmentarms.

d. Themedian time to the onset of pruritus was shorter in the OCA treatment arms (6.5days forthe
OCA 10 mg arm; 3 days for OCA 25 mg; 2.0 days for OCA 50 mg) compared to 25 days for
placebo.

e. Interventions forpruritus were successful in 63 (77%) of 82 patients whoreceived pruritus
intervention. The pruritus interventions were successful in 9 100%) of 9 placebo, 9 (75%) of 12
OCA 10 mg, 26 (87%) of 30 OCA 25 mg, and 19 (61%) of 31 OCA 50 mg patients.

f. Discontinuations due to a TEAE of pruritus occurred only in the OCA treatmentarms (30OCA 10
mg patients [8%],4 OCA 25 mg patients[8%],and 10 OCA 50 mg patients [24%]). No patient in
the placeboarmdiscontinued due to pruritus.

The HDLc reductions were seen in majority of OCA treated patients (dose dependent effect), HDLc seems
to be a cardio-protective factor in patients with cholestatic dyslipidemia.
a. Reductionsin HDLc were seen with OCA treatment; these reductions occurred within weeks of
initiation of OCA.. Levels were as low as 5 mg/dL, 8 mg/dLand these are worrisome. .
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Durability of Response
The responseseen onprimary endpoint biochemical markers (ALP) was durable for the trial duration.
6.3 Clinical Trial Protocol 747-301

Title: A Phase 3, Double Blind, Placebo Controlled Trialand Long Term Safety Extension of Obeticholic Acid in
Patients with Primary Biliary Cirrhosis

Trial Acronym: PBC OCA International Study of Efficacy (POISE)

Rationale fordose selectionin trial 747-301: OCA 10 mg once daily was bettertolerated than25mg or 50 mg (as
seen in Phase2trials). All OCA doses reduced ALP levels in patients with PBC, and doses higherthan OCA10 mg
were not more effective. There was a dose related increase in the incidenceandseverity of pruritus observed across
all evaluated doses. There were higher TEAEs at doses 25and 50 mg as well as higher rates of discontinuationdue
to TEAEs. Three patientson OCA 50 mg experienced hepatotoxic adverse reactions.

Reviewer Comment: Based onfindings from phase 2 studies, FDA recommended the Applicant also add a lower
dose forthe phase3 trial. The Applicantadded the OCA titrationarm (OCA 5 mg up-titrated to OCA10mg based
on tolerability (i.e. pruritus) and/or ifbiochemical response not achieved).

Rationale forendpoint: The Applicant helped establishand has collaborated with the Global PBC study groupto
investigate if biochemical variables, particularly the phase 3study 747-301 endpoints of ALP and bilirubin, could be
used as acceptable surrogate endpoints “reasonably likely to predict clinical benefit.” The Global PBC study group
concludedthathigherlevels of ALP and total bilirubin were associated with a higher risk of liver transplant or
death.

Based on the Global PBC study groupand other published biochemical treatmentresponse criteria, the primary
endpoint for study 747-301 was based onthe percentage of patients achieving specific biochemical criteria for ALP
<1.67x ULN, and totalbilirubin <ULN, was found to be optimal for evaluating therapeutic response. These
criteria combined are commonly referred toas the Mayo Il criteria (Momah 2012, Kumagi 2010b). In addition tothe
Mayo Il criteria, a minimum ALP reduction of>15% from baseline wasalso includedas part of the composite
endpoint to ensurethatonly patients with a changein ALP that was thought to be meaningful were judgedto have a
successful response. Thus, a patient with a pretreatment ALP value of2.5x ULN needed to havean ALP < 1.67x
ULN (33% reduction) to be considered a treatment success; while a patientwith a pretreatment ALP value of 1.75x
ULN neededto attain an ALP value of<1.49x ULN to be considered a treatment success.

Reviewer Comment: It should be noted thatthe cutofffor the above responder criteria/biochemical marker were
developed by studying a reasonably broad spectrum of PBC disease patients (i.e., early, moderate, or late stage
disease). The enrolimentpopulation for trial 747-301ended up primarily consisting of patients whomet the
inclusion criterion of ALP > 1.67 xUpper Limit of Normal (ULN). Patients having TB <ULN signifies earlier stage
disease patients.

The Rotterdam, whichis the criteriamost widely usedin Europe for PBC disease staging, specifically defines early
stage PBC disease as normal TB (i.e., TB <ULN) and normal albumin (i.e., albumin>LLN); moderatelyadvanced
stage PBC disease as having elevated ALP and either abnormal TB (i.e., TB > ULN) or abnormal albumin (i.e.,
albumin<LLN); andadvancedstage PBC diseaseas having elevated ALP, abnormal TB, and abnormalalbumin.
Overwhelming majority of patients (i.e., 90.3%) enrolled in the pivotal 747-301 studywere designated as early
stage PBC patients using the Rotterdam criteria. (Please notethat anyreference toearly stage PBCdiseasein this
review documentspecificallyrefersto early stage PBCdisease as defined by the Rotterdam criteria.)
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6.31 Ethical Conduct of the Study

This study was conducted in accordance with the European Union (EU) Clinical Trials Directive (2001/20/EC and
subsequent amendments), 21 CFR Part 312, Good Clinical Practice (CPMP/International Conference on
Harmonisation [ICH]/135/95), and based onthe ethical principles stated in the Declaration of Helsinki (amended
Seoul, Republic of Korea, October 2008) as well as otherapplicable regulatory requirements.

Informed consent document: The Investigator explained the nature, purpose and risks of the investigationdrug use
in this studyto the patient. A copy of ICD was provided to patient. The patientwas informed that participationwas
voluntary andthat her/his future medical treatmentwould not be compromised by participation in the studyandthat
s/he could withdraw fromthe study at any time.

In thisreviewer’sopiniontheconduct oftrial andthe ICD were acceptable. (ICD reviewed: in the Appendix 16.13.,
CSR747-301)

6.32  Study Design

Owerview and Objective
Some sections of this review were reproduced fromthe statistical reviewer (Dr. Benjamin Vali). Please referto the
statistical reviewer memo for further details.

The primary objective ofthis study in PBC patients was to demonstrate the efficacy of OCA relative to placebo,
based onits effects on ALP and TB. Since 90% of patients hada normal TB, the efficacy was assessed solely on the
basis of ALP.

The phase 3study (Trial 747-301) included a screening period of up to 8 weeks, a 12-month double-blind placebo-
controlled treatmentperiod, and an open-label extension period of up to 5years (fora total maximum participation
duration of 74 months). All patients who completed or discontinued fromthe trial, for any reason, had a follow-up
visit 4 weeks after their last dose of study medication. After the patient provided informed consenteach patient
underwent screening assessments to determine study eligibility. The two mostsignificantinclusion criteria pertained
to pre-treatmentassessed ALP and TBvalues along with allowing concomitant usage of UDCA while participating
in the study.

If all eligibility criteria were met, the patientwas stratified into one of four groups, i.e., two factors each with two
sub-categories (specified in parentheses):
1. Pre-treatment ALP>3.0xULN and/oraspartate aminotransferase (AST) >2.0xULN and/or TB> ULN;
(‘no’ for all three conditions, ‘yes’ to at least one of the three conditions)
2. Intoleranceto UDCA; (‘no” hence UDCA usage forat least 12 months, with a stable dose forat least3
months, priorto study start with the assumption of continued stable usage of UDCA throughout the study,
‘yes” henceno UDCA usage forat least 3months prior to study startwith the assumption of continued non-
usage of UDCA throughout the study).

The patients in each ofthe four possible strata were then randomized via Interactive Voice- Response
System/Interactive Web-Response System (IVRS/IWRS) in a 1:1:1 ratio to receive 10 milligrams (mg) OCA,5mg
OCA with the optionto titrateup to 10mg at Month 6 (i.e., the ‘OCA Titration’ treatment arm), or matching
placebo. Study medicationwas administered orally, oncedaily as asingle tablet, for 12 months. Forall treatment
arms (although specifically targeting the blinded OCA Titration treatmentarm), the criteria to be eligible forup-
titration at the 6 month time point/visit, assessed by the on-site investigator (and subsequently made via the
IVRS/IWRS), was if the patientmet any (i.e., “and/or”) of the following conditions:

* ALP> 1.67xULN

* TB>ULN

e <15% ALPreduction at Month6 versus the mean double-blind pre-treatment ALP value(s)

« Provided adverse events (AEs) (e.g., severe pruritus) did not limit the administration ofa higher dose.
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Note that the visit for assessing the potential for up-titration was the Month 6A visit while the actual, if
eligible, up-titrationoccurredat the Month 6B visit in a blinded manner. The Month
6A and 6B visits were within sevendays of eachother.

Following randomization, patients had five in-clinic trial visits at Week 2and Months 3,6, 9 and 12 to evaluate
efficacy, safety, tolerability and compliance with study medication. Three central laboratories were utilized, one for
each geographic region (i.e., North America, Europe, and Australia), to aid in these assessments. Patients were
contacted by the trial site staff on a monthly basis between clinic visits beginning with Month 1.

As previously stated, after completing the 12-month double-blind treatmentperiod, each patient, regardless of their
original randomized treatmentassignment, was offered to continue onopen-label OCA treatment during a long term
safety extension (LTSE) period beginningat Month 12and lastingup to 5years. All patients participating in this
LTSE period who were not beingadministered 10 mg OCA at the end of the double-blind treatment period would
start on 5mg OCA; patients being administered the 10mg dose at the end of the double-blind treatment period
would continue ontheir 10 mg dose. Clinic visits occurred every 3months duringthe LTSE period and at each visit,
patients would be assessed to see if they qualified for 5 to 10 mg incremented up-titrations (i.e., one eligible 5 to 10
mg up-titration per 3-month visit) up to a maximum trial dose of 25 mg. This maximum trial dose was later revised
by an additional protocolamendment made on August 25,2014 to not exceed 10 mg; patientswho had titrated
beyonda 10 mg dose priorto this amendment (i.e., on protocol versions on or before September 24, 2012) were
allowed to remain on that higher dose if approved by the investigator. The criteria to be eligible for up-titrations at
these visits were the same as previously presented for the Month 6 visit. All patients would continue their pre-study
dose of UDCA throughouttheir participationin the double-blind and LTSE periods.

As previously statedabove, all 747-301 trial data presented within this written review reflect a study data cutoff date
of June 29, 2015. The overallstudy scheme forboth thedouble-blindand LTSE periods are shownin Figure 21
below. Note that thetarget sample size for the study was for 180 patients (i.e., 60 pertreatment arm); atotal of 217
patients were ultimately enrolled and randomized with 216 being administered at least one dose of study drug (see
Section 3.2.3 below).

Figure 22: Study Design for Double-Blind Phase of 747-301

747-301 (OCA +/- UDCA)

If on UDCA:
Continue UDCA

Placebo, QD

Entry Criteria:
» Proven or Likely Diagnosis of PBC?

* ALP level 21.67x ULN or
Total bilirubin >ULN but <2x ULN OCA 10 mg, QD

* On UDCA for 12 Months and a Stable
Dose 2 3 months prior to Day 0

or
Unable to tolerate UDCA and no UDCA
23 months prior to Day 0

T:

Screening 0 w2 M3 M6 M9 M12

Investigator Assessment for Titration at Month 6°:

- Remain at 5 mg if primary endpoint achieved and/or tolerability issues
- Titrate to 10 mg if primary endpoint not achieved and no evidence of tolerability issues
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Source: Copied and electronically reproduced fromthe Applicant Submission, Summary of Clinical Efficacy page
27 0f190

2 Definite or probable PBC diagnosis (consistent with AASLD and EASL Practice Guidelines, 2009) as demonstrated by the presence of >2 of
the following 3 diagnostic factors:
1. History of elevated ALP levelsfor at least 6 months
2. Positive AMA titer or if AMA negative or in low titer (<1:80) PBC specific antibodies (anti-GP210 and/or anti-SP100) and/or
antibodies against the major M2 components (PDC-E2, 2-oxo-glutaric acid dehydrogenase complex)
3. Liver biopsy consistent with PBC

Duration of Treatment: Screening period <8 weeks and a 12-month double blind treatment phase.

As notedin the statistical review by Benjamin Vail, MS:

Assuming frompublished literature and previous trial experience, that 40% of patients randomized to 10mg OCA
and 14% of patients randomized to placebo achieve a response based on the primary compositeendpoint, a sample
size of 180 randomized patients (i.e., 60 patients per treatment group) would provide 90% power to detecta
statistically significant difference between OCA and placebo, using a two-sided test of equality ofbinomial
proportions ata 5% level of significance (i.e., a=0.05). A totalof217 patients were ultimately enrolled and
randomized in this study, however, one patient discontinued prior to being dosed with theinvestigational agent.

Throughoutthe execution of this protocol, an IDMC operated accordingto a DMC Charter. It provided an ongoing,
independent, and expert review of the safety data in orderto providerisk managementduringthe conduct of the
study. Note that there were no formally planned interimanalyses for this study. The investigator, the data safety
monitoring committee (DSMC), or patients were not prematurely unblinded to treatmentassignment. There were 2
inadvertentunblindings of investigational product to a clinical research associate (CRA) and the Applicant (please
see section onprotocol violation).

The reviewer notes these two un-blindings did not affect the assessment of safety and efficacy.

Multiplicity Adjustments:

The primary efficacy composite endpoint was the percentage of patients at month 12 with ALP <1.67x ULN and
total bilirubin <ULN and ALP decrease of>15% from baseline. The primary efficacy analysis ofthe composite
endpoint comparedthe OCA 10 mg group to placebo.

A hierarchicalapproachwas used to control the overall significance level (type 1error) for the key secondary
efficacy analysis of the pairwise comparison of the OCA titration to placebo for the percentage of patients at month
12 with ALP <1.67x ULN and total bilirubin <ULN and ALP decrease of>15% frombaseline. Ifthe 10 mg OCA
comparisonto placebowas not statistically significant (i.e., p-value greater than orequal to 0.05), then the
hypothesis test for the OCA titration comparison to placebo onthe primary endpointwould be deemed as
exploratory.

The key secondary efficacy endpoint was considered confirmatory only if the analysis of primary endpoint was
statistically significant.

All other secondary endpoints were consideredexploratory.
A subgroup analyses for gender, age >65 years, <65 years, >50 yearand <50years, race, baseline BM1 <30 kg/n,
ALP > 3x ULN and <3x ULN, baseline UDCA use, baseline Bilirubin and geographic region was also conducted.

SITES: Fifty nine investigators from 13 countries participated in this study including 15sites in the Unites states, 10
sites in Germany; 9 sites in the United Kingdom (UK); 5 sites in Poland; 4 sites eachin The Netherlands and Italy; 3
sites in Australia; 2siteseachin Canada, Spain, and Austria; and 1 site each in Belgium, France, and Sweden.

Safety Assessment:

All adverseevent (AE) summaries were restrictedto TEAEs, defined as any AEs that newly appeared, increased in
frequency, orworsened in severity following initiation of investigational product. Ifit could not be determined
whetherthe AEwas treatmentemergent dueto a partial onsetdatethenit was countedas such. Verbatimterms on
eCRFs were mapped to preferredterms and systemorgan classes using the MedDRA (version 15.0).
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In the Table below s the description of AEseverity as utilized by the Applicantto classify the AEs.

Table 60: Sewerity of Adwerse BEvents

Grade Clinical Description of Severity
1 =Mild Causing no limitation of usual activities; the patient may experience slight discomfort.
2 = Moderate Causing some limitation of usual activities; the patient may experience annoying discomfort.
3 = Severe Causing inability to carry out usual activities; the patient may experience intolerable discomfort or pain.

Source: Copied and electronically reproduced fromCSR 747-301 page 53-3119

AE of pruritus was summarized reporting severity and frequency of the interventionrequired. Severity grading,
mild, moderate and severe, usedin this trial is shown in Table 5below. Pruritus was assessed by VAS (visual analog
scale),and 5-D questionnaire. The VAS ranges fromO (no pruritus) to 100 (severe pruritus). 5-Dimensional
questionnaire is usedto assessitchingin several different diseases utilizing 5domains: degree, duration, direction,
disability and distribution. Patient symptoms were also assessed using the PBC-40 question questionnaire. The PBC-
40 scoring systemassesses patient symptoms across several domains: fatigue, emotional and social, cognitive
function, general symptoms, and itch.

Table 61: Sewerity of Pruritus

. . L . . Titration Eligibilit
Pruritus Grade Clinical Description of Severity for Pruritus Guid eIinge y

1 =Mild Generally localized; causing no limitation ofusual activities or minimal sleep Yes
disturbance; the patient may have experienced slight discomfort. Medicinal
intervention was not indicated.

2 = Moderate Intense or widespread; causing some limitation of usual activities or sleep Yes; useclinical
disturbance; the patient may have experienced annoying discomfort. Medicinal judgment
intervention may have been indicated.

3 = Severe Intense or widespread and interfering with activities of daily living, i.e., causing No
inability to carry out usual activities, or severe sleep disturbance; the patient may
have experienced intolerable discomfort. Medicinal intervention was typically
indicated.

Source: Copied and electronically reproduced fromCSR 747-301 page 53-3119

An adverse event or suspected adverse reaction was considered ‘serious’ if, in the view of either the investigator or
Applicant, it resultsin any ofthe following outcomes:

1. Death

2. Islife threatening

3. Requires in-patient hospitalization or prolongs an existing hospitalization

4. Results in persistent or significantincapacity or substantial disruption of the ability to conductnormal life
functions
A congenitalanomaly/birth defect
Animportant medical event that may jeopardize the patientor patient and may require medical or surgical
intervention to prevent one ofthe outcomes listed above.

oo,

Key Inclusion Criteria
1. Definite or probable PBC diagnosis as demonstrated by the presence of>2 of the following 3 diagnostic
factors:
a. History ofelevated ALP levels forat least 6 months
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b. Positive AMAtiterorif AMA negative orin low titer (<1:80) PBC specific antibodies (anti-
GP210 and/oranti-SP100and/or antibodies against the major M2 components (PDC-E2, 2-0xo-
glutaric acid dehydrogenase complex)
c. Liver biopsy consistent with PBC
2. Atleast 1ofthe following qualifying biochemistry values:
a. ALP>1.67x ULN
OR
b. Totalbilirubin > ULN but<2x ULN
3. Age>18 years
4. Taking UDCA for at least 12 months (stable dose for>3 months) priorto Day 0, orunable to tolerate
UDCA (no UDCA for >3 months) priorto Day 0.
5. Contraception: Female patients had to be postmenopausal, surgically sterile, orif premenopausal, had to be
prepared to use> 1 effective (<1% failure rate) method of contraception during the study and for 30 days
afterthe EOT Visit.

Key Exclusion Criteria
1. Any hepatic decompensation

a. portalhypertension, cirrhosis and complications of cirrhosis/portal hypertension

b. History oflivertransplantation, currentplacement ona livertransplantlist or current Model for
End Stage Liver Disease (MELD) score >15

c. Cirrhosis with complications, includinghistory or presence of: spontaneous bacterial peritonitis,
hepatocellular carcinoma, bilirubin >2x ULN

d. Hepatorenalsyndrome (typelorIl) or Screening serumcreatinine >2mg/dL (178 wmol/L)

2. Competing etiology for liver disease (example Hepatitis C, active Hepatitis B, nonalcoholic steatohepatitis
(NASH), alcoholic liver disease (ALD), autoimmune hepatitis, primary sclerosing cholangitis, Gilbert’s
Syndrome)

3. Severe pruritus (Intense or widespread and interfering with activities of daily living) or pruritus requiring
treatment with bile acid sequestrants, rifampicin within 2months ofday 0

4. Onprohibited medications (such as fenofibrates, budesonide, corticosteroids, valproate, isoniazid etc.);
please seethe list of prohibited medications in protocol review.

5. Prolonged QT interval, pregnancy or lactation; previous participation in the OCA trial.

6. If female: known pregnancy, orhad a positive urine pregnancy test (confirmed by a positive serum
pregnancytest), or lactating

7. Known history of humanimmunodeficiency virus infection

8. Presence ofanyotherdiseaseorconditionthat was interfering with the absorption, distribution,
metabolism, or excretion of drugs including bile salt metabolismin the intestine. Patients with
inflammatory bowel disease orwho had undergone gastric bypass procedures were excluded (gastric lap
band was acceptable).

9. Medical conditionsthatcould cause nonhepatic increases in ALP (e.g., Paget's disease) or that could
diminish life expectancyto <2years, includingknowncancers (except carcinomas in situ or other stable,
relatively benign conditions such as chronic lymphatic leukemia)

10. Otherclinically significant medical conditions that were notwell controlled or for which medicationneeds
were anticipatedto change duringthe study

11. History ofalcoholabuse, orany otherdrugabuse.

12. Participation in another investigational drug, biologic, or medical device study within 30 days priorto
Screening

Reviewer Comment: The enrollment populationbased onthe inclusion and exclusion criteria, in additionto the
AASLD/EASL criteria, has reasonablyexcluded all other etiologies with elevated or low ALP (bonediseaseor
intestinal disease).

Patient Discontinuation

Female patients who became pregnant were required to stop taking investigational productand withdrawn fromthe
study. The following additional events were considered appropriate reasons fora patient todiscontinue fromthe
study:

CDER Clinical Review Template 2015 Edition 117
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

1. Patienthad >28 days ofdrugholiday during the double-blind phase (days of drug holiday did not need to
be consecutive).

2. Patient withdrew consentor requestedto be withdrawn fromthe study.

3. Patientexperiencedan AEthat in the opinionofthe investigator or medical monitorwas caused by or
exacerbated by any ofthe study procedures or investigational product, and was of sufficient intensity to
warrant discontinuation.

4. Patient refused to comply with the requirements for study participation.

5. Investigator’s or Applicant’s decision.

6. Patientinitiated anewtherapy for PBC.

The date when the patientwas withdrawnand the primary reasons for discontinuationwas recorded in the electronic
CRF (eCRF) and if possible, discussed with Applicant’s medical monitor. Patients were considered “lost to follow-
up” only afterattempts to reach the patient proved unsuccessful. In all cases, a reasonable effort was made to
determine the reason(s) thata patientfailed to return for required study visits or discontinued fromthe study. Ifa
patient was withdrawn fromthe study early (regardless of the cause), all of the EOT evaluations were performed at
the time of withdrawal, to the extent possible. Additionally, the patient was requested to return for the follow-up
visit, 4 weeks after his/her last dose of investigational product.

Reviewer Comment: In this reviewer’s opinion, thefollow up procedures for patientswhodiscontinued fromtrial or
were lost to follow-up were adequate.

Long term safety extension (LTSE) phase: Upon completion ofthe double-blind phase, all eligible patients will
enteran open label LTSE phaseduringwhich they will start 5mg OCA and may be titrated up toreceive 10mg of
OCA forupto 5years. As perthelatest amended protocol, maximum allowed doseis OCA 10 mg and the up-
titration in the LTSE was changedto 3month instead of 6 months, similar to the labeling recommendation.

Patients taking UDCA before screening continued UDCA treatment during the LTSE phase, while patients who
were unable to tolerate UDCA before screening received OCA monotherapy.

Figure 23: Schematic Diagram— Open Label LTSE Phase

N =180
- Continue prestudy UDCA

Continue
LTSE/
Titration

4 Titration

if applicable

¢ DBOCATX OCAS5 mg

<

5 Years

Titration at5 mgincrements, up to 25 mg

If tolerated, and
ALP 2 1.67x ULN, and/or

>

T f ? 1 Visits continue every 3
LTSE M3 Mé M9 months for up to 5 years
Visit 1 Titration Titration Titration

Follow-up
A Follow-

< 15% reduction in ALP vs. pretreatment values, and/or
Total bilirubin > ULN

Source: Copied and electronically reproduced fromthe Applicant Submission, August 25, 2014 Protocol
Amendment, and page 33 0f 391.
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Table 62- Schedule of Trial Procedures — Double Blind Phase

M6 M6 - Follow-up
(visita)”  (visit B)” (4 weeks)

DB Phase Visits Screening

£7 days
Visit Windows (+/-) 1 to -8 Wks. 2 wks.  vs. M6- +2wks. *2wks. 2 wks. +7 days
VB

STUDY PROCEDURES
Informed Consent
Medical and Disease History

Inclusion/Exclusion Criteria
Physical Exam (Height at Screen only)
Vital Signs

E T
> x>

12-Lead Electrocardiogram

E I

Patient Qm:stionnaires1 X X X
Transient Elastography (TE]2

> X, o o2 x

b
OB X
>

Liver Biupsf X
DEXA Scan®’
Adverse Events

>

Prior and Concomitant Medications X

E R
E

Randomization/Treatment Assigned
Dose Titration (if applicable)

Dispense Study Medication (IP) X X X
IP Accountability/Compliance X X X
On-site IP Administration X X
CLINICAL LABORATORY EVALUATIONS
Serum Chemistry/Hematology x* x*

® X o»® X

x o= o=

x X o=
b3

Serum Bile Acids

® x

Lipoprotein Analysis
ELF/Other Analytes
Genetics Study

®oX X X X X
E

X
X

Urinalysis (dipstick) X X
Urine-based B-hCG Pregnancy Test® X X X X X X

Source: applicant’s submission, NDA207999, Study 747-301 Protocol submitted on 24 September 2012, page

33/106

Table1 Footnotes

1. Patient Questionnaires include PBC-40, 5-D Pruritus Scale, Pruritus VAS; also a Patient Research Questionnaire will be administered at DB
M12, or DB EOT if early termination, only.

2. Transient elastography (TE) will be conducted at selected trial sites where the Fibroscan® TE device is available. If a TE was performed
within 3 months of Day 0 and a report/adequate data are available, apretreatment TE at Day 0 is not required.

3. A pretreatment liver biopsy must be collected within 1 year of (prior to) the Day 0 visit.

4. Patients whose Screening ALP value is < 2x ULN OR whose Screening bilirubin is > 1x ULN, should return at least 2 weeks later for a second
Screening ALP OR bilirubin assessment. For these patients, the mean of both Screening values (ALP and/or bilirubin) will be used to confirm
eligibility.

5. Urine-based B-hCG pregnancy tests must be performed infemales of childbearing potential. If positive, a confirmatory blood test must be
performed at the site. If the blood test is also positive, the patient may not be enrolled or must be discontinued from the trial.

6. Patients should be contacted by telephone on a monthly basis (+/- 7 days) between at-clinic trial visits starting at Month 1 and continuing
through the DB phase to assess for AEs and verify that s/he is dosing as directed.

7. The Month 6 trial assessment will occur across 2 separate at-clinic visits and a remote telephone Safety Contact for patients who meet the
titration criteria (i.e., are presumably titrated).

8. If a patient has completed the following assessments within 3 months of terminating early, AND so long as safety issues do not warrant
repeated tests, the 12-lead ECG, ELF/Other Analytes, and dual-emission X-ray absorptiometry (DEXA) scan may be omitted. Similarly, so long
as a TE assessment has been done within 6 months, it may be omitted.

9. A genetics study will be conducted for patients and at trial sites willing to provide samples. Willing patients must specifically consent to
participate in this evaluation.

10. The DEXA bone density scan will be done at selected trial sites only. Patients that have had a recent DEXA scan within 6 months prior to
Day 0 and for which a report of the results is available for use in this trial, do not need to repeat the baseline DEXA scan. Otherwise, a window of
+ 2 weeks for the scan is acceptable.

X X X X X X X
><m
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Table 63- Schedule of Trial Procedures — Long Term Safety Extension Open Label Phase
W2/Post-  LTSE LTSE LTSE LTSE

titration Mo. 3 Mo. 6 Mo. 9 Mo. 12

LTSE Visits TTISZEI .
(Annual Schedule)
Visit Windows (+/) 3 2 wks.  t2wks.  $2wks.  #2wks,
STUDY PROCEDURES
Physical Exam X X X X
Vital Signs X X X X X X X
12-Lead Electrocardiogram X X X X
Patient Questionnaires X X X X X X X
Transient Elastography (TE) X X x?
Liver Biopsy X
DEXA Scan® X X x*
Adverse Events X X X X X X X X
Prior and Concomitant Medications X X X X X X X X
Randomization/Treatment Assigned X
Dose Titration (if applicable) X X X X
Dispense Study Medication (IP) X X X X X
IP Accountability/Compliance X x! X X X X X
On-site IP Administration X X X X X
CLINICAL LABORATORY EVALUATIONS
Serum Chemistry/Hematology X X X X X X X
Serum Bile Acids X X X X
Lipoprotein Analysis X X X X
ELF/Other Analytes X X X}
Urinalysis (dipstick) X X X X
Urine-based B-hCG Pregnancy Test X X X X X X
Source: applicant’s submission, NDA207999, Study 747-301 Protocol: submitted on 24 September 2012, page

33/106

Table 2 Footnotes

1. All patients entering LT SE will be contacted by telephone for a Safety 2 weeks after starting the LT SE. Additionally, the investigator will
contact the patient approximately 2 weeks following any dose titration to assess for AEs and verify that s/he is dosing as directed.

2. Patients who meet the titration criteria should be up-titrated during the LT SE. Titration will proceed incrementally by 5mgto 10 mgat a
frequency of no more than one up-titration every 3 months. Visits at which titration will occur will be scheduled across 2 separate at-clinic visits
and a remote telephone Safety Contact (e.g., refer to Table 1 Section 3.2, Month 6 - Visit A and Month 6 - Visit B.)

3. Liver biopsy: A follow up biopsy will be done after 3 years (+ 3 months) of dosing on OCA. For patients randomized to receive placebo during
the DB phase, this will occur at LTSE Month 36 (+ 3 months) in the trial.

4. If a patient has completed the following assessments within 3 months of terminating early, AND so long as safety issues do not warrant
repeated tests, the 12-lead ECG, ELF/Other Analytes, and DEXA scan may be omitted. Similarly, so long as a T E assessment has been done
within 6 months, it may be omitted.

5. The DEXA bone density scan will be done at selected trial sites only. A window of + 2 weeks for the scan is acceptable

Prohibited Medications
Prohibited 6 months priorto Day 0and throughoutthe study (i.e., to last dose and/or EOT)
1. azathioprine, colchicine, cyclosporine, methotrexate, mycophenolate mofetil, pentoxifylline
2. fenofibrate orotherfibrates
3. budesonide and other systemic corticosteroids
4. potentially hepatotoxic drugs (including a-methyl-dopa, sodiumvalproic acid, isoniazide, or nitrofurantoin)

Prohibited 12 months priorto Day Oand throughout the study (i.e., to last doseand/or EOT):
1. Antibodies orimmunotherapy directed against interleukins or other cytokines or chemokines
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Permitted Medications

1.
2.

Topical orinhaled corticosteroids

Patients taking herbal supplements or botanical preparations thatwere purported to affect the liver (eg, milk
thistle) were permitted to take these during the study, providedthat thedoseandtreatment regimen of these
agentswas keptconstant during thedouble-blind phase.

UDCA treatment dose and regimen were captured in the eCRF. Patients who entered the study as OCA
monotherapy patients (i.e., not taking UDCA) could not initiate treatment with UDCA at any time during
the double-blind phase.

Patients takinga BAS oraluminum hydroxide or smectite containing antacids were instructed to stagger
theirdosing of investigational product (and UDCA) and BAS, ensuringat least4 hours between doses of
the BASand/orthese antacids and investigational product (and UDCA).

Patients taking hormonal contraceptives continued to take them. Changes in formulation or dosageduring
the study were recorded in the source documents and eCRF.

Concomitant medications were to be stable priorto Day 0. Investigators endeavored to keepthe doses of all
concomitant medications the same during the course of thestudy, where medically appropriate. Patients
with other concomitant conditions thatwere not well controlled or whose medication needs were
anticipatedto changeduringthestudy were notenrolled in the study.

Efficacy and Safety assessments: The schedule of assessments for the double-blind phase is providedin Table 66

and Table 67. Notably, allthe laboratory samples were analyzed in a central laboratory.

Table 64:Primary Endpoints for Trial 747-301

ALP decrease of >15%

Primary Efficacy endpoint Variable

ALP <1.67x ULN and total bilirubin within Percentage of patients (OCA 10 mg Vs. Placebo) achieving the composite endpoint at
normal limits (WNL), month 12

and

Safety and tolerability: Adverse events (AEs): 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 Disease
(MELD) scores.

Other safety related clinical outcomes:

= Death (ffom hepatic and nonhepatic related causes)

. Liver transplantation or placement on liver transplant list, MELD score > 15

L] Portal hypertension and complications including esophageal bleeds,
interventions to manage variceal bleeds (e.g., insertion of variceal bands or
TIPS) and diuretic resistant ascites

] Cirrhosis with complications: development of hepatic decompensation
(hepatic decompensation, hepatorenal syndrome [type | or II)], spontaneous
bacterial peritonitis), hepatocellular carcinoma and histological development
of cirrhosis

Source: Reviewer Generated fromthe Applicant Protocol (25th April 2014)

Table 65: Secondary Endpoints for Trial 747-301

Secondary Objectives

Variable

Key Secondary efficacy endpoint

Percentage of patients (OCA titration vs placebo) achieving composite endpoint at Month 12
ALP < 1.67x ULN and total bilirubin within normal limits (WNL),

and

ALP decrease of > 15%

Other secondary endpoints Absolute and percent change from Baseline in ALP, gamma-glutamyl transferase (GGT),

alanine aminotransferase (ALT), AST, total bilirubin, conjugated (direct) bilirubin, albumin,
prothrombin time and international normalized ratio (INR) at all-time points
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Percentage of patients with a decrease in ALP response rates of >10%, >15%, >20%, >40%
from baseline or <ULN

Other secondary endpoints Percentage of patients achieving the biochemical treatment response criteria associated with
improved clinical outcomes in patients with PBC:

* ALP <3x ULN and AST <2x ULN and bilirubin <ULN ((Corpechot 2008); Paris I)

* ALP <1.5x ULN and AST <I.5x ULN and bilirubin <ULN ((Corpechot 2011), Paris II)

* ALP <1.67x ULN and bilirubin <ULN ((Momah 2012), Mayo II)

* ALP <1.76x ULN ((Kumagi 2010b), T oronto II)

» Normal bilirubin (values <ULN) and/or normal albumin (values >lower limit of normal
[LLN]; (Kuiper 2009) [Rotterdam criteria])

Disease specific symptoms Absolute and percent change from Baseline at all-time points on PBC-40 domains
Percentage of patients with each response on the
Patient questionnaires (5-dimensional [5-D] pruritus, and pruritus visual analog scale [VAS])

Biomarkers and Absolute change from Baseline at Month 12 for enhanced liver fibrosis (ELF) and hepatic
noninvasive assessments stifiness (at select sites) as assessments of end stage liver failure
of liver fibrosis Absolute and percent change from Baseline at all-time points on C-reactive protein

(CRP), tumor necrosis factor-alpha (T NF-a), tumor necrosis factor-beta (T GF-B),
fibroblast growth factor-19 (FGF-19) levels, interleukin-6 (IL-6), and CK-18.

Bileacids for Pharmacokinetic and Plasma OCA concentrations at Month 6 and Month 12 including OCA (unconjugated),
Pharmacodynamics endpoints conjugates (glyco-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

Other Exploratory Absolute and percent change from Baseline on PBC autoantibodies (IgA, 1gG, IgM),
Evaluations cytokines, and interleukins (IL-12 [p40], IL-23).

Source: Reviewer Generated fromthe Applicant Protocol (25" April 2014) and Clinical Study report

Treatment Compliance

The Investigator assessed the patient’s compliance with dosing of investigational product, at least at eachvisit, by
conducting drug accountability (i.e., count of returned tablets). The Investigator followed up with the patient to
retrieve any investigational productbottles that had not been returned, evenifempty.

Patients whomisseda dose of investigational productwere instructed to take it later the same day, as soonas they
remembered. “Missed” doses were notto be takenon a subsequentday (i.e., the patient was instructed not to take
more than the prescribed daily doseof 1tablet in the double-blind phase).

Interim Analyses and Data Monitoring
Thisreviewer notes that nointerimefficacyanalysis during thedouble-blind phase was planned or conducted.

Afterall patients had completed the double-blind phase of the study, the database was locked and analyses were
performed. An independent DSM C reviewed safety data (for AEs and SAEs, and clinical laboratory data) at periodic
intervals. The Applicantstated thatthe members ofthe DSMCwere not allowedto participate as investigators in
this study and were not otherwise consultants for the Applicant.

Statistical Analysis Plan

The primary composite endpoint was assessed for patients within the OCA and placebo treatment groups. For
descriptive purposes, the responder rates at Months 6 and 12 were calculated for all treatment groups separately
along with corresponding 95% Wald Confidence Intervals (CI).

The applicant’s analysis, based on DGIEP advice, utilized a Cochran-Mantel-Haenszel (CMH) test, which adjusted
for both randomization stratification variables (as previously described above). In tandemwith the CMH test, a

Breslow-Day testwas also conducted in order to testforthe homogeneity ofthe treatment effect across the different
randomization strata.

Protocol Amendments
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The protocolfor Study 747-301 was originally dated 07 September 2011 and had 4 protocolamendments from7
February 2012to 24 April2014. Protocolamendments were performed during the double blind phase ofthe clinical
trial and the SAP was changed priorto unblinding ofthe data.

Summary ofthe key changes in the amendments:

Addendum#1 (7 February 2012): The screening for pregnancy beforeand at adequate intervals over the course of
the double blind and long termsafety extension of clinical trials were added to address the legal requirements in
Austria.

Amendment # 1 (18 January 2012:
= Mostofthe changes were administrativeand spelling corrections
= End of Trial clarified: when last patient(s) completes their follow up visit at conclusion of LTSE. For DB
phase: occurs whenthe last patient(s) completes their DB month 12 study visit.
» Thestaggering ofthe bile acid sequestrants and UDCA dosing was revised.

Amendment # 2 (April 4", 2012): The protocolwas submitted to the European Clinical Trials Facilitation Arm
(CTFG) for reviewunder Voluntary Harmonization Procedure (VHP) on 24 November 2011. The changes in this
amendment were to address the comments provided by VHP, most changes did not affectthe protocol in general
except:

= Drug holiday revised for clarification: Patients with drug holidays of > 28 days (original protocol >14 days)
totalduring the DB phase should be discontinued fromthe trial.

= Othertherapies for pruritus canbe utilized as deemed clinically appropriate.

= Clarification of inclusion andexclusion criteria; timing of the liver biopsy for patient in DB phase who will
continue LTSE phase changed from48 monthsto 36 months (3 months).

= Severe pruritus definition: “patients requiring treatmentwith BAS or rifampicin within 2 months of Day 0”
for the exclusion criteria was clarified.

= Timing of laboratory data collection (baseline and follow up) revised for clarity.

Amendment # 3 (24 September 2012): Most changes editorial or clarifications.
= Therequirement foruse of contraceptionwas extendedto 30 days AFTERthe End of Treatment (EOT)
visit fromthe original text reading, “...UNTIL the EOT” visit.
= Hepatitis B patients whoseroconvert may be included in the trial.
= DEXA if available frompast 6 months fromDay 0 oftrial, a baseline DEXA will not be obtained.

Amendment # 4 (April 24, 2014):
= Duringthe LTSE phase, effective with Protocol Version 4, patients should be titrated to a maximum of 10
mg daily. Patients who were titrated above 10 mg prior to Protocol Version 4 may remain on their current
dose orthe dose may be decreased as clinically indicated.

Reviewer Comments: These amendments did not affect the safetyand efficacyevaluation ofthe trial.

Global trial: Diagnostic criteriaand definitions used for enrolling the patients are consistent with the meeting
discussions betweenthe FDA and the Applicant that occurred during the drug development programsince 2004.
PBC isa rare diseas, thereforeenrolling patients from foreign sites allowed the Applicant to recruit more patients
that allowed an adequately poweredclinical trial. The pathophysiology, disease course and standard ofcare are
similar globally; therefore, this reviewer agrees that including foreign data (both for safety andefficacy) is
applicable to the US population. In addition, similar clinical protocols for phase 2 and 3 were used for boththe US

and the foreign study centers.

Data Quality and Integrity: Applicant’s Assurance

The submissionwas of good quality. The electronic application was well organized and easily navigable.
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6.3.3 Study Results

6.331 Compliance with Good Clinical Practices

Accordingto the Applicant, this study was performed in accordance with the European Union (EU) Clinical Trials
Directive (2001/20/EC and subsequentamendments), 21 CFR Part 312, Good Clinical Practice (CPMP/Intemational
Conference on Harmonization [ICH]/135/95). and with the ethical principles stated in the Declaration of Hels inki
(amended Seoul, Republic of Korea, October 2008) and applicable regulatory requirements of the countries in which
they were conducted.

The applicationalsoincluded a debarment certification that the applicant did notuse the services ofanyperson
debarred under section 306 ofthe Federal Food, Drug and Cosmetic Act in connection with this application.

6.332 Financial Disclosure

The Applicant provided a single signed copy of FDA Form3454 with an appended list of investigator names from
each covered study. This certified that they havenotentered into any financial arrangement with their clinical
investigators, whereby the value of compensationto the mvestigator couldbe affected by the outcome ofthe study
as defined in 21 CFR 54.2(a).

One FDA Form 3455s was provided, which was related to grant money received by an investigator for another trial
of OCA.. This trial was conducted to supportthe nonalcoholic steatohepatitis (NA SH) trial with OCA.

However, no investigators reported financial arrangements for conducting the phase 3 trial n PBC.
There were 59 investigators at 59 sites in 13 countries involved in the trial.

Reviewer Comment: Noneofthe reported financial disclosures (as noted above) affect the approvability ofthe
application.

6.3.4 Patient Disposition

For Clinical trial 747-301 a totalof316 patients were screened, 217 were randomized to investigational productand
216 randomized patientsreceived at least 1 dose of investigational product. One patient in the OCA titration arm
withdrew consent after randomization and prior to first dose of investigational product.

A total of 198 patients competed the double blind phase ofthe 747-301 trial. A totalof19 patients discontinuedthe
double-blind phase prematurely:

*  1(<1%) duetodeath,

*  8(4%) dueto pruritus,

*  6(3%) dueto AEs otherthan pruritus, and

*  4(2%) due to withdrawn consent.

Atthe end ofthe 12-month, double-blind period, approximately 90% ofpatients enrolled into the open-label, LTSE
phase ofthe study.

Table 66: Patient Disposition: Randomized Population (N =217)

Number of Patients, n (%) Placebo OCATitration OCA10mg Total
Enrolled/Randomized 73 m 73 7
Dosed 13 70 73 216
Completed Month 6 Titration Visit,n 70 (96) 69 (97) 64 (88) 203 (94)
(%)?
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Completed Double-Blind Phase, n (%)%°

Yes 70(96) 64 (90) 64 (88) 198 (91)

No 34 7 (10) 9(12) 19 (9)
Primary Reason for Discontinuation from 12-month Double-Blind Phase, n (%)?

Death 0 1() 0 1(<1)

Pruritus 0 1() 7 (10) 8 @)

Other AEs 20) 3 ) 10) 60)

Withdrewconsent 1() 20) 10) 4Q)
Enrolledin the LTSE Phase, n (%)?

Yes 66 (90) 63 (89) 64 (88) 193 (89)

No 7 (10) 8 (1) 9(12) 24(11)

Source: Copied and electronically reproduced fromCSR 747-301 page 84-3119
2 Denominator is based off the N of each treatment amm based on patients randomized.
® Patients completing assessments through the double-blind, 12-month treatment period are considered completers.

During the double blind phaseoftrial 747-301, there was one deathin OCA titration arm(due to cardiac failure).
This SAEoccurred in an 82 year female with pre-existing congestive heart failure, atrial fibrillation, deep venous
thrombosis, myocardial infarction (x2), hypertension, gout, chronic renal impairment and implantable cardioverter

defibrillatorat study entry. On day 219,

(b) (6)

afterinitiation ofthe investigational product (IP), the

patient experienced a SAEofcardiac failure. The patientwas admitted to the hospital where UDCA and IP were
interrupted briefly and thenrestarted; the cardiacstatus stabilized and patientwas discharged home. On day 257 the

patient hada second event of cardiac failure and was hospitalized. The IP dose was discontinued on

and the patient died on

(b) (6)

®® The primary causeofdeathwas noted as congestive cardiac failure
and 1schemic heart disease, the secondary cause ofdeathwas listed as chronic kidney diseaseand PBC.

Reviewer Comment: Thisreviewer concurs with the Applicant’s causality assessment thatthis death is unlikely to

berelatedto OCA.

There were a high proportion of patients who discontinued prematurely fromthe trialin OCA 10 mg treatment arm
due to adverseevents of pruritus. Pruritus leading to discontinuation was notseen in the placebo armbut was

observedin one patientin the OCA 5 mg (titration) arm.
The study population met appropriate inclusion criteria.

*  66% patients met all 3 diagnostic PBC diagnostic criteria
*  72% patients met 2 of the 3 diagnostic criteria
»  <1% patients met 1 diagnostic criteria (elevated ALP)

Reviewer Comment: The population enrolled in Trial 747-301 was the appropriatepopulation per inclusion criteria
definition. The inclusion criteria were met in all, but 2 patients. The 2 protocol violations wereclarified by the
Applicant further. The reviewer considers this protocolviolation will not impact theefficacyresult, since the patient
in OCA titration armdid have a liver biopsy consistentwith PBC, which supports the diagnosis. The patientin the

placebo armindeedmet two criteria.

Populations Analyzed:
Table 67: Analysis Populations

Number of Patients, n (%)
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Placebo OCATitration OCA10mg Total

Enrolled/Randomized 73 71 73 217
I'TT Population.’n (%)b 73(100) 70 (99) 73(100) 216 (<100)
Completer Populati on,C n (%)b 70(96) 64 (30) 64 (88) 198 (91)
e Populaﬁondn(9®b 67 (92) 63 (89) 62 (85) 192 (88)
PK Populatione N (%)b 0 () 66 (93) 60 (82) 126 (58)
Safety Populamnfn %P 73(100) 70 (99) 73(100) 216 (<100)

Source: Copied and electronically reproduced from CSR 747-301 page 85-3119

a All randomized patients who received at least 1 dose of investigational product. Treatment assignment is based on the randomized treatment.
b Denominator is based off the number of patients from the ITT population.

¢ All randomized patients who received at least 1 dose of investigational product and participated through the end of the double-blind phase
(Month 12). Treatment assignment is based on the randomized treatment.

d All patients in the Completer Population who did not have any major protocol deviations that could have potentially affected the efficacy of the
investigational product. Treatment assignment is based on the randomized treatment.

e All randomized patients who received at least 1 dose of OCA who have at least 1 confirmed fasted sample at Month 6 or Month 12 visits
(patient must have been fasting for approximately 8 hours prior to the visit) and who did not have any major protocol deviations that could have
potentially affected exposure levels.

f All patients who received at least one dose of study drug. Treatment assignment was based on the treatment actually received.

Foreach analysis population, the number of patients across treatment arms was similar, with the exception ofthe PK
population wherein 66 (93%) patients comprised the OCA titration armand 60 (82%) patients comprised the OCA
10 mg arm.

As per protocol, the OCA titration armcould be titrated from5mg to 10 mg at Month 6 assessment, if they had not
met the following criteria:

e ALP>1.67x ULN, and/ortotal bilirubin >ULN, or <15% ALP reductionat Month 6 versus themean
double-blind, pretreatmentvalue(s), and no evidence of tolerability issues that limit administration ofa
higherdose (10 mg).

» Of the 36 patientswho did notrequire titration, 21 (58%) achievedthe primary endpoint at Month 6; and
the remaining 33 patients were uptitratedto OCA 10 mg dose duringthe latter 6 months.

6.35  Protocol Violations/Deviations
Protocolviolations in 747-301 are summarized in Table 71: Minor Protocol Deviations Most protocol violations did
not result in patients being excluded fromthe primary efficacy and safety analyses.

Table 68: Minor Protocol Deviations

Number of Patients (Number of Deviations)
Protocol Deviation?

Placebo OCA Titration OCA 10 mg

(N=73) (N=71) (N=73)
Concomitant Medication 1(1) 1(1) 5(5)
Investigational Product Administration 14 (18) 13(20) 20 (28)
Inclusion / Exclusion Deviations 19 (23) 12(12) 9 (10)
Informed Consent 14 (16) 9 (10) 17 (19)
Laboratory 15(22) 7 (10) 9 (13)
Missed Assessment 24 (55) 25(53) 21 (43)
Missed Visit 22 (32) 11 (12) 12 (26)
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Non-Compliance (i.e., trends, missed measurements) 24 (33) 20(27) 20(30)
Other 8 (9) 9 (10) 2(2)
Out of Visit Window 46 (106) 47 (105) 43 (81)

Source: Copied and electronically reproduced fromthe Clinical Study report page 95 0f3119
2 Additional deviations that only occurred in 1 patients included: Patient 171001 (OCA titration), drug storage preparation; Patient 182002

(OCA titration), visit schedule; and Patient 171001 (OCA titration), SAE reporting.

Major protocol deviations occurredin five patients:

1. One patient (patient ID 182002, OCA titration) did not useany contraception and became pregnant while on the
study dmug(shenotified the site 59 days after starting the investigational product). She had a spontaneous abortion.

She resumed participation in the trial postspontaneous abortion.

2. Two patients in the placebo arm[ID 175003 and ID 142009], received therapy for pruritus with bile acid
sequestrants (BAS) two months prior to randomization; and thus were excluded fromboth the EEand PK

populations.

3. Patient ID# 145005 (OCA 10 mg) also received BAS within 2 months prior to randomization (Day 0). The
patient alsoreceived cyproheptadine for pruritus at baseline. This patient was excluded fromthe PK population.

4. Patient #105002 (placebo) was non complaint with investigational product for>1 month due to shattered tibia
and was directed by herphysician to stop taking the IP.

Reviewer Comment: The protocolviolations ofentrycriteriafor the ITT populationwere reviewed and this reviewer
agrees that theviolations for inclusion criterion #4 (composite endpoints) were comparable across treatment arms
and unlikely toimpact the efficacy evaluation. The Applicant performed post-hoc sensitivity analyses by removing

the patients who deviated from inclusion criterion #4 and this didnot affect theefficacy outcomes.

The majority ofthe violations of informed consent involved updating signatures and did not impact thesafety and

efficacy ofthe trial.

Out of visit window deviations were comparable (~60%in each arm) across treatmentarms andunlikely to have

impactedtheefficacyevaluation.

6.36 Table of Demographic Characteristics

Table 69: Demographic and Baseline Characteristics: ITT Population (N =216)

N anber af Pat et Placebo OCA Titration OCA 10 mg Total
N=73) N =10) N=T7) N =116)
Age (years)
N 73 70 73 216
Mean (SD) 55.5(10.0) 55.8(10.5) 56.2(11.0) 55.8(10.5)
Median 550 545 56.0 550
Min, Max 35,78 29, 83 30, 86 29, 86
Age subgroups, n (%)
<65 years 60 (82) 60 (86) 56 (77) 176 (81)
=65 years 13 (18) 10 (14) 17 (23) 40 (19)
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Sex, n (%)
Male 50 50 10 (14) 20 9)
Female 68 (93) 65 (93) 63 (86) 196 (91)
Race/Ethnicity, n (%)
White 66 (90) 67 (96) 70 (96) 203 (94)
Non-White 7 (10) 3@ 3@ 13 (6)
Body Weight (kg)
N 73 70 73 216
Mean (SD) 70.2(13.3) 68.2(13.1) 71.0(15.3) 69.8 (13.9)
Median 705 65.2 67.6 67.5
Min, Max 41.0.106.0 46.7,101.8 50.8,134.0 41.0,134.0
Region, n (%)
Europe 49 (67) 45 (64 51 (70) 145 (67)
North America 21 (29) 20 (29) 21 (29) 62 (29)
Australia 3@ 50 1(1) 9@
Namber of Pakcnts Placebo OCA Titration OCA 10 mg Total
N=73) N =10 N=7) N =1216)
BMI subgroups, n (%)
<30 kg/m2 58 (79) 58 (83) 61 (84) 177 (82)
=30 kg/m2 15 21) 11 (16) 12 (16) 38 (18)
Pretreatment Liver Biopsy Performed, n (%)
Yes 7 (10) 13 (19) 9(12) 29 (13)
No 66 (90) 57 (81) 64 (88) 187 (87)
UDCA Use at Baseline, n (%)
Yes 68 (93) 65 (93) 67 (92) 200 (93)
No 50 50 6@ 16 (7)

Source: Copied and electronically reproduced fromthe clinical studyreport page 87 0f3119

Reviewer Comments: There were 19%patients whowere >65years ofage. As expected 91% patients enrolledwere
Jemales, and 94%were white. PBC'is a female predominant disease; therefore, the enrollment populationis a
representative distribution ofthe general population and this is acceptable in interpretation of the analyses.
Europeansites enrolled 67% ofthe trial patients versus 29%of patients enrolled atthe North American sites. After
reviewingthe data, the distribution of site locations has not affected the safety andefficacy oftrial.

Forthe overall population, the mean age was 55.8 years witha range of 29-8 6 vears. The overwhelming majority of

patientswere in the40-60 year age range. The distribution ofthe different age groups is as follows (as calculated
by the “adsl” dataset):
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3 patient’s <30 years ofage

12 patients were >3 1 years but <40years of age

47 patients were >41 years but <50 years

114 patients were >51years but <64 years

22 patients were > 65 years but <70 years ofage

18 patients were between age >71 and <86 years of age.

The mean bodyweight and BMIwere 69.8 kg and 26.0kg/m’ (rangel6.4-49.2kg/m2) respectively; 82 %patients
had a BMI<30 kg/m2. At baseline, 93 % ofthe population was on UDCA, with balancedrepresentation across each
study arm.

A total of29 patients (13%) had “in-study” pre-treatment liver biopsy performed). In-study biopsy represented a
biopsyobtained 6 months priorto enrollment.

Table 70: Fibrosis Stagingin Patients with Pretreatment “In-s tudy” Biopsy

Number of Patients Placebo OCA Titration OCA 10 mg Total
N=7) N=1) N=9 N=19

Fibrosis
No Fibrosis 0 0 0 0
Portal/Periportal Fibrosis 0 2 (15%) 2 (22%) 4 (14%)
Without Septa
Portal/Periportal Fibrosis 3 (43%) 5 (38%) 1 (11%) 9 31%)
With Few Septa
Septal Fibrosis 2 (29%) 1 8%) 5 (56%) 8 (28%)
Incomplete Cirthosis 2 (29%) 2 (15%) 1 (11%) 5 (17%)
Cimhosis 2 (29%) 3 (23%) 0 3 (10%)

Source: Applicant submission to NDA ; Sequence 0035 (36)

Table 71: Summary of PBC Stage using His torical Biopsyin ITT Population

Category Stage Placebo Titration 10 mg Overall

(n=56) ocA OoCA (n=165)
(n=52) @=57)

PBC Stage From Initial Diagnostic Liver Biopsy 56 49 5 160

Stage One: Portal Inflammation With Or Without Flond 18 (32%) 19 (39%) 23 (42%) 60 (38%)

Bile Duct Lesions

Stage Two: Gradual Increase Of Peniportal Lesions 15 27%) 18 37%) 16 (29%) 49 (31%)

Extending Into The Hepatic Parenchyma

Stage Three: Distortion Of The Hepatic Architecture With 17 (30%) 11 (22%) 15 (27%) 43 (27%)

Numerous Fibrous Septa

Stage Four: Cimrhosis With The Existence Of Regenerative 6 (11%) 1 2%) 1 (2%) 8 (5%)

Nodules

PBC Stage Of Most Recent Diagnostic Liver Biopsy 23 16 28 67

Stage One: Portal Inflammation With Or Without Flonid 4 (17%) 2 (13%) 7 (25%) 13 (19%)

Bile Duct Lesions
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Nodules

Stage Two: Gradual Increase Of Periportal Lesions 10 (43%) 8 (50%) 12 (43%) 30 (45%)
Extending Into The Hepatic Parenchyma

Stage T hree: Distortion Of The Hepatic Architecture With 6 (26%) 4 (25%) 7 (25%) 17 (25%)
Numerous Fibrous Septa

Stage Four: Cirrhosis With T he Existence Of Regenerative 3 (13%) 2 (13%) 2 (7%) 7 (10%)

Source: Applicant submissionto NDA; Sequence 0035 (36)

Reviewer Comment: A pretreatmentliver biopsy (performed within 6 month prior to enrollment intrial) was
performed in only 13% of patients (8 7% patients had no pretreatment liver biopsy). However, majority of patients
had liver biopsies performed which were not “in-study” pre-treatmentliver biopsy performed.

Cirrhosiswas classified by an initial or baseline ““in study” biopsy resultor withan Ishak score6 (cirrhosis) or

Ludwig/Scheuer PBC Stage 4:

Of the 216 patientsinthe pivotal trial, a total of 20 patients had Stage IV fibrosis (cirrhosis) present

- 9patientsintheplacebotreatment arm
- 7patientsin OCAtitrationtreatmentarm
- 4patientsenrolled to OCA 10 mg treatment arm.
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6.3.7 Other Baseline Characteristics

Table 72: PBC Disease Characteristics: ITT Population (N= 216)

Disease Characteristic 2":";’; Tioation O(CNAzlg;;’g (NT:t:;Q
ON=170)
History of Pruritus, u (%)
Yes 47 (64) 45 (64) 45 (62) 137 63)
No 26 (36) 25 (36) 28 38) 79 37)
Praritus at Baseline , n (%)°
Yes 47 (64) 37 53) 44 (60) 128 (59)
Mild 32 (44) 27 39) 33 45) 92 (43)
Moderate 13 (18) 10 (14) 10 (14) 33 (15)
Sevess 20) 0 ©0) 1) 3)
No 26 (36) 33 (47) 29 (40) 88 (41)
Histocy uf Fatigne)u (%)
Yes 49 (67) 38 (54) 41 (56) 128 (59)
No 24 (33) 32 (46) 32 (44) 88 (41)
Overall Severity of PBC Related Fatigue, n (%)
N n=73 n=70 n=73 n=216
Mild 28 (38) 17 24) 29 (40) 74 (34)
Moderate 16 22) 16 23) 8 (11) 40 (19)
Severe 3 @) 5Q) ) 11 5)
A R P )
Mean (SD) 4730.3) 47.6(11.7) 47.1(10.6) 47.3(10.5)
Median 48.0 48.0 47.0 475
Min, Max 31, 74 25. 82 24,78 24,82
Disease Characteristic Placebo Tiotrf:on OCA 10 mg Total
N=73) o~ =70 N=73) N =216)
Duration of PBC (Years)
Mean (SD) 8.3 (5.4) 8.3(5.8) 9.2(6.9) 8.6 (6.0)
Median 7.4 72 8.5 78
Min, Max 0.9, 21.8 0.3, 27.0 0.0, 32.3 0.0, 323

Source: Electronically copied andreproduced from CSR 747-301 page 88 and 89 of3119
2 Based on “Is the patient currently experiencing prunitus?” and the severity of pruritus collected Day 0 VAS eCRF.

Table 75About 63% patients had history of pruritus, and 59% had pruritus at baseline. At baseline, 128 (59%) of
patients had pruritus assessed by the investigatoras follows : 43% mild, 15% moderate and 1% severe. The overall
incidence of pruritus at baseline was slightly higher for patients in the placebo treatmentarm (64%) and OCA 10 mg
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arm (60%), compared with the OCA titrationarm (53%).There were only 5 patients who were diagnosed with PBC
<30 years ofage, of which only 3 patients were <30year of age at initiation of the trial. The mean durationof PBC
at the time of study entry was 8.6 years (0.0to 32.3 years), the durationof PBCof <7.5 years in 49% ofpatients and
>7.5 years in about 51% patients. A total of59% patients reporteda history of fatigue. The overall incidence of
fatigue was slightly higherin patients in the placeboarm (67%) compared to the OCA titrationand OCA 10mg arm

(54% to 56% respectively).

Baseline liver laboratory: The relevant demographics and baseline characteristics forall ITT patients are presented

in Table 76.

Table 73: Demographics for Trial 747-301 For ITT population

10 mg OCA
(N=73)

OCA Titration
(N=70)

Placebo
(N=73)

Total
(N =216)

UDCA Usage —n (%)

Yes 67 (91.8%) 65 (92.9%) 68 (93.2%) 200 (92.6%)

No 6 (8.2%) 5 (7.1%) 5 (6.9%) 16 (7.4%)
Total Daily UDCA Dose (mg)

n 67 65 68 200

Mean (SD) 1110.5 (328.40) 1116.2 (289.41) 1061.8 (322.43) | 1095.8 (313.55)

Median 1000.0 1000.0 1000.0 1000.0

Min, Max 300, 2000 600, 1800 500, 2700 300, 2700

Randomization Strata— n (%)

1. ALP <3xULN and AST <2xULN
and TB< ULN; UDCA Usage

45 (61.6%)

43 (61.4%)

45 (61.6%)

133 (61.6%)

2. ALP <3XULN and AST <2xULN
and TB< ULN; No UDCA Usage

7 (2.7%)

7 (2.9%)

227%)

6 (2.8%)

3. ALP > 3xULN and/or AST >
2xULN and/or TB> ULN; UDCA
Usage

23 (31.5%)

22 (31.4%)

23 (31.5%)

68 (31.5%)

4. ALP > 3xULN and/or AST > 3 (4.1%) 3 (4.3%) 3(4.1%) 9 (4.2%)
2xULN and/or TB> ULN; No
UDCA Usage

ALP Concentration (U/L)
n 73 70 73 216
Mean (SD) 316.3 (103.88) 325.9 (116.24) 327.5(115.01) 323.2 (111.37)
Median 271.3 281.3 311.9 286.6
Min, Max 207, 620 187, 811 144,746 144,811

ALP Concentration (xULN)
n 73 70 73 216
Mean (SD) 2.658 (0.878) 2.747 (0.9851) 2.760 (0.9732) 2.721 (0.9431)
Median 2.293 2.378 2.607 2.423
Min, Max 1.68,5.23 1.58, 6.86 1.22,6.31 1.22,6.86

TB Concentration (pmol/L)
n 73 70 73 216
Mean (SD) 11.3 (6.69) 10.3 (5.51) 11.8 (7.38) 11.1 (6.59)
Median 9.2 9.1 9.2 9.1
Min, Max 2,34 2, 36 2,39 2,39

TB Concentration (xULN)
n 73 70 73 216
Mean (SD) 0.558 (0.3162) 0.514 (0.2490) 0.598 (0.3733) 0.557 (0.3181)
Median 0.473 0.456 0.478 0.469
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Min, Max 0.08,1.78 0.11,1.43 0.12,2.03 0.08, 2.03

Source: Reviewer’s Table generated from the 747-301 ADSL and ADLIVER datasets.
Note: Denominatorsfor percentagesare N.

Table continued: Demographic and Baseline Characteristics (ITT Population)

10 mg OCA OCA Titration Placebo Total
(N=73) (N=70) (N=73) (N =216)
PBC Disease Stage using Rotterdam Criteria
Early 65 (89.0%) 64 (91.4%) 66 (90.4%) 195 (90.3%)
Moderately Advanced 8 (11.0%) 6 (8.6%) 7 (9.6%) 21 (9.7%)
ATbumin < LLN T (1.4%) 2 (2.9%) 0 3 (1.4%)
TB>1.0xULN 7 (9.6%) 4 (5.7%) 7 (9.6%) 18 (8.3%)
Advanced 0 0 0 0
ALP Baseline Categories —n (%)
1. 1.0xULN< ALP <1.67xULN 0 1 (1.4%) 1 (1.4%) 2 (0.9%)
2. 1.67xULN< ALP <2.0xULN 20 (27.4%) 13 (18.6%) 16 (21.9%) 49 (22.7%)
3. 2.0xULN<ALP < 3.0xULN 33 (45.2%) 37 (52.9%) 33 (45.2%) 103 (47.7%)
4. 3.0xULN< ALP < 4.0xULN 12 (16.4%) 10 (14.3%) 15 (20.5%) 37 (17.1%)
5. 4.0xULN<ALP < 5.0xULN 6 (8.2%) 8 (11.4%) 5 (6.8%) 19 (8.8%)
6. ALP >5.0xULN 2 (2.7%) 1 (1.4%) 3 (4.1%) 6 (2.8%)
TBBaseline Categories —n (%)
1. TB<1.0xULN 66 (90.4%) 66 (94.3%) 66 (90.4%) 198 (91.7%)
2. 1.OXULN< TB< 2.0xULN 7 (9.6%) 4 (5.7%) 6 (8.2%) 17 (7.8%)
3. TB>2.0xULN 0 0 1 (1.4%) 1 (0.5%)
Relevant Combination Baseline Categories —n (%)
1. ALP >1.67xULN and Early Stage PBC 60 (82.2%) 60 (85.7%) 61 (83.6%) 181 (83.8%)
Disease; UDCA Usage
2. 1.67xULN < ALP < 2.0xULN and Early Stage 18 (24.7%) 13 (18.6%) 15 (20.5%) 46 (21.3%)
PBC Disease; UDCA Usage
3. ALP >2.0xULN and Early Stage PBC Disease; 42 (57.5%) 47 (67.1%) 46 (63.0%) 135 (62.5%)
UDCA Usage

Source: Statistical reviewer generated Table generated fromthe 747-301 ADLS and ADLIVER dataset
*Denominators for percentages are N

Normal reference ranges utilized in the trial 747-301:

ALP ULN = 118.3 U/L (Females) and 124.2 U/L (Males)

Total Bilirubin ULN: 19.32 pmol/L (Female) and 25.48 pmol/L (Male)
Conjugated (Direct) Bilirubin ULN: 3.42 pmol/L (Female and Male)
GGT ULN: 23.6 U/L (Female) and 35.2 U/L (Male)

ALT ULN: 22.9 U/L (Female) and 33.4 U/L (Male)

AST ULN: 25.7 U/L (Female) and 33.0 U/L (Male)

Albumin LLN: 40.2 g/L (Female) and 40.3 (Male)

INR normal range: 0.9t0 1.1

Reviewer Comment: The Applicantchangedthe ULN reference rangefor this particular trial. For Phase 2 trials,
the ULN for CBwas 7umol/L and for trial 747-301, the ULN was 3.42umol/L. The number of patients with elevated
CBwould have changedsignificantly ifthe ULN of CB was similar to thatusedfor the phase 2 trials. Mean
conjugated bilirubin (CB)waswithinthenormal reference range in ~50% ofpatients andwas similar across at the
treatment arms.

Serumtransaminases (ALT and AST) were elevated across all treatment arms approximately 2x ULN and was
similar acrossalltreatment arms. GGT was elevated across all 3 treatment arms (approximately 9x ULN to 12x
ULN). Mean baseline GGT levels were slightly higher in the placeboarmconsistent with intrahepatic cholestasis
(309.6 U/L), compared with OCA titration (252.8 U/L) and OCA 10 mg (261.1 U/L) arms. The placeboarmhad a
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greater degree of variability in GGT compared to the OCA arms, and notablyalso had higher mean GGT at baseline.
Baseline INR was <1.3 in 95% (treatment arms) to 99% (placebo) of patients; INRwas >1.3 in 5 patients in the
OCA arms.

Reviewer Comment: Accordingto Rotterdam criteriaofclassification, the patientsin trial 747-301 were mostly in
early stages ofdisease as shownin Table 79 and the threshold utilized for classificationincludes:

Table 74:747-301 Baseline Disease Stage Basedon Rotterdam Criteria

L Placebo O CA Titration OCA 10 mg
Rotterdam Criteria (N=73) (N=70) (N=73)

Early Disease: Normal Albumin, Normal T otal Bilirubin, 65 (89%) 64 (91%) 66 (90%)
Elevated ALP
Moderately Advanced Disease: Either LowAlbumin or 8 (11%) 6 (9%) 7 (10%)
High T otal Bilirubin

Patients with Low Albumin 1 (13%) 2 (33%) 0

Patients with High Total Bilirubin 7 (88%) 4 (67%) 7 (100%)
IAdvanced Disease: Both LowAlbumin and High T otal 0 0 0
Bilirubin

Source: Copied and electronically reproduced fromthe data submitted to NDA sequence 0057 (58)

Note: Baseline is determined from individual study data and is the average of all visit values prior to first dose in double-blind phase. If results
from only one evaluation were available, then available data from the single evaluation is used as the baseline value.

Table 75: ALP and TB at Baseline

ALP >
Study ID N ALP > 1.0xULN ALP > ALP > ALP >
1.0xULN and < 1.67xULN 1.67xULN 1.67xULN
and < 1.67xULN and TB < ULN and TB > and TB >
1.67xULN and TB > n (%) 1.0xULN 2.0xULN
and TB < ULN 1.0xULN and < n (%)
n (%) and < 2.0xULN
2.0xULN n (%)
n (%)

747-301 216 1 (<1%) 1 (<1%) 197 (91%) 16 (7%) 1 (<1%)
Placebo 73 0 1 (1%) 66 (90%) 5 (%) 1 (1%)
Titration 70 1 (1%) 0 65 (93%) 4 (6%) 0
10 mg 73 0 0 66 (90%) 7 (10%) 0

Source: Copied and electronically reproduced fromthe data submitted to NDA sequence 0057 (58

Note: Baseline is determined from individual study data and is the average of all visit values prior to first dose in double-blind phase. If results
from only one evaluation were available, then available data from the single evaluation is used as the baseline value.
Alkaline Phosphatase (ALP) ULN: 118.3 U/L (females), 124.2 U/L (males); Total Bilirubin (T B) ULN: 19.32 umol/L females), 25.48 umol/L

(males).

To further understand the enrollmenton thebasisof ALP and TB see Table 78, and note thatthe majority ofthe

patients had ALP >1.67xULN and TB < ULN. There were differences in themeanbaseline ALP in threetrials (747-
201,747-202,and 747-301). In trial 747-201 themean baseline ALP was (range 0f408.5 to 462 U/L) andwas 3.5x
ULN compared totrial 747-301 where the meanbaseline ALP was (range 316.34 U/L to 327.5U/L) andwas 2.72 x
ULN.
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Mean baseline ALP values for Study 747-202 (range 275.3 U/L to 294.4 U/L) were slightly lower than Study 74 7-
301 (range316.34 U/Lto 327.5 U/L), whichis most likely attributable to the differencein lower end ofthe mininum
baseline ALP entry criterion for Study 747-202 (> Ix ULN) comparedwith Study 747-301 (>1.67x ULN).

Reviewer Comment: Mean total bilirubinwas within normal limits for all 3 studies, given theearly stage ofthe
disease in most enrolledpatients. Total bilirubin is normaluntil later stages ofdisease, andis indicative of advance
stage ofdisease.

Treatment Compliance, Concomitant Medications, and Rescue Medication Use
As perprotocol, patients were to receive mvestigational product daily during the entire 12-month duration ofthe
double-blind phase. Applicanthas used the following two terms to describe alternative dosing regimens:
1. Investigator-prescribed drug holidays and
2. Less frequent dosingregimens or alternative drug regimen: Alternative Dosing Schedule is defined as
Every Other Day. Every 3rd Day. or Every 7th Day.
Both were permissible at any point in the study for patients who experiencedadverse event of pruritus.

There was >99% compliance with investigational product across treatment groups. In placebo arm, 81% of patients
remained at once a day dosing whereas in the OCA titrationarm, 75% and 67% of patients in the OCA 10mg arm
remained on once a day dosing. A similar percentage of patients across treatment groups had investigator-prescribed
holidays (14% to 15% for OCA -treated patients and 11% for placebo-treated patients). Patientnon-compliance was
higher for the OCA titration treatment group (16%) relative to the OCA 10 mg (8%) and placebo (7%) treatment
groups.

Table 76: Investigational Product Compliance for IIT population

Placebo OCA Tifration OCA 10 mg
N =73) N =10) N=T7)
Investigational Product Compliance®
N 3 70 73
Mean (SD) 99.9 (0.49) 99.5(1.8) 99.9(0.5)
Min, Max 97,100 87. 100 97,100
Compliance With Protocol-Specified Dosing Regimen- n (%)
Received QD With No Days Off 59 (81) 52 (74) 49 (67)
Did not Receive QD Dosing the Entire Study 14 (19) 18 (16) 24 (23)
Reason?
Altemative Dosing® 40) 700 1419
Investigator Prescribed Drug Holiday 8 (11) 10 (14) 11 (19)
Non-Compliance ¢ 50 11 (6) 6@®

Source: Copied and electronically reproduced fromthe Applicantsubmission “Clinical Studyreport” page
92/3119

3 Investigational product compliance was calculated as 100 x [number of days on study drug/(number of days on
study drug + number of days on drug interruptions)].

b Patients may be counted in more than one category

€ Altemative Dosing Schedule is defined as Every Other Day, Every 3rd Day, or Every 7th Day.
d Non-compliance was defined as investigational product interruptions by a patient but does not include alternative dosing or investigator
prescnibed drug holidays.
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The mean number of days off ofthe once a day regimen wherein patients used alternative dosing regimens was
highestin the OCA 10 mg group (11.5days), followed by the OCA titration (5.7 days) and placebo groups (3.0
days). Ofthe patients who were placed onalternativedosing regimens at some pointin the study, the majority of
patients across treatment groups receivedan “Every Other Day” regimen. Across treatmentgroups, the majority of
investigator-prescribed holidays were <14 days. For more details on alternative dosing, days off investigational
agent reader s referto page 94 0f 3119 ofthe Clinical Study report.

Reviewer Comment: More patients required alternative drugdosing regimens in the OCA 10mg armcomparedto
OCAtitrationarmandleastin theplaceboarmsecondary to pruritus. Pruritus was worse inthe OCA 10 mg arm.
Investigator-prescribed drug holidays were similar across alltreatmentarms. The majority of patients had drug
interruptions that were <14 daysin duration, withthe exception ofone patient who did not take OCA for >28 days.

Concomitant Medications:

A total of 97% of patients receivedat least1 concomitant medicationduring the 12-month double-blind period.
New concomitant medications that were most commonly taken overall (>10% of patients) included: anilides (e.g.,
acetaminophen, paracetamol; 29%), bile acid sequestrants (BAS) (19%), propionic acid derivatives (e.g., ibuprofen,
naproxen; 19%), proton pump inhibitors (18%), and penicillin’s with extended spectrum (11%). A higherincidence
of propionic acid derivatives and BAS was observedin both OCA treatment arms, compared with the placebo arm.

Reviewer Comment:
Pruritusisa dose dependent AE of OCA which required medications for symptom relief.

6.3.8 Efficacy Results

Primary Efficacy Endpoint: At Month 12, atotal of 34 (47%) patients fromthe OCA 10 mg sub-groupachieved
the composite endpoint, compared with 7 (10%) patients fromthe placebogroup.
Figure 24- Percentage of Patients Achieving Primary Efficacy Composite Endpoint at Month 12 Using
Imputed Data

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

p<0.0001

604
50

404

Percentage of

Responders 301

204

10+

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

Source: Copied and electronically reproduced from the Applicant submission “Clinical Study report” page 100/3119; Figure 6
ITT Population (Placebo and OCA 10 mg, N = 146)
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Table 77:Primary Efficacy Endpoint at Month 12 Using Imputed Data

ALP <1.67x ULN and Total Bilirubin <ULN and ALP
Month 12 Decrease >15% From Baseline
Placebo 0OCA 10 mg

Completer Population

n 70 64

Number of Responders, n (%) 7 (10) 34 (53)

CMH p-value? NA <0.0001

EE Population

n 67 62

Number of Responders. 1 (%) 7 (10) 34 (55)

CMH p-value? NA <0.0001
Source: Copied and electronically reproduced fromthe Applicant’s submission “Clinical Study report” page
101/3119

Completer (Placebo and OCA 10 mg, N = 134) and EE (placebo and OCA 10 mg, N = 129) populations
Missing values were considered anon-response
2 p-values obtained using CMH test stratified by randomization strata factor

Reviewer Comment:

The primary efficacyis driven by the reduction of ALP and notby changein TB. Given 92%of patientsin the trial
did not have elevated TB, these results do not support ““achieving the primary composite endpoint™ but instead show
“reductionin ALP”. The biochemical response of reduction in ALP was seenasearly as 2 weeks and was sustained
duringthetrial. This reviewer notes therewas no worsening of TB duringthetrial in themajority of patientsin
either treatmentarmi.e. placebo armand drug arms (OCA titrationand OCA 10 mg arm). Patientsenrolled inthe
pivotal trial were in early stage of PBC and worsening of TB is not expected in 12 months. The majority of patients
did not achievenormalization of ALP.

Secondary Analyses of the Primary Endpoint:
The key secondary analysis of the primary endpointwas the percentage of patients in the OCA titration arm

achieving the composite endpointat month 12,

A total of 32 (46%) patients in the OCA titrationarmachieved the composite endpointat Month 12 compared with 7
(10%) patientsin the placebo arm. The difference between placebo and the OCA titrationarmwas statistically
significant (p <0.0001).
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Figure 25: Percentage of Patients Achieving Primary Composite Endpoint over Time Using Imputed Data

Endpoint: ALP <1.67x ULN and Total Bilirubin <ULN
and ALP Decrease of =15% From Baseline

70- #p = 0.0358
o : 3 Placebo (N =73)

60- £ OCA Titration (N = 70)
Pow * B OCA 10 mg (N = 73)

50+ ' * *

Percentage of 401
Responders 30-

*p<0.0001 vs placebo
for both OCA treatment
groups at all timepoints

20+ hl
10
0 [
2w 3m 6m 9m 12m
Source: Copied and electronically reproduced fromthe Applicant’s submission “Clinical Study report” page

102/3119

ITT Population (N = 216)

Missing values were considered anon-response.

*p-value for treatment arm versus placebo; #P-value for the between treatment arm comparison at Month 6 of OCA titration (5 mg) and OCA 10
mg. P-value obtained using CMH test stratified by randomization strata factor.

Reviewer Comment: The responseat Month 12 for both OCA titration and OCA 10 mg arm showed durable
reductionof ALP throughout thetrial whichwas statistically significantwhen compared to placebo.
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Figure 26: Reductionin ALP in Patients with Elevated Bilirubinand Non-elevated Bilirubin
High Bilirubin NOT High Bilirubin
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Source: Generated by FDA Statistical Reviewer Andrejus Parfionovas fromthe Applicants “adsl” and Adliver”
datasets
“x”axis: ALP in U/L; “y” axis represents: number of patients (N=216)
Thecircle at the end of each line represents the magnitude of response in either direction; Movement to left means reduction in ALP and
movement to right represent increase in ALP
Onthe left side of Figure 26 above, are 747-301 trial patientswho hadelevated TBat baseline, with movements to
the left still representing reductions in ALP at Month 12. The right side of the figure represents patients with normal
TB and the changes in ALP seen at Month 12. The patients treated with OCA, had a greater reductionin ALP
relative to placebo, evenwhenthe TBwas elevated.
Table 78: Proportion of Patients who Achieved Response and Components of Composite Endpoints
10 mg OCA OCA Titration Placebo
Statistics (N=73) (N=70) (N=73)
Response at Month 6 —n (%) [1] [2] 37 (50.7%) 24 (34.3%) 5 (6.9%)
Corresponding 95%Wald Cl 39.2%, 62.2% 23.2%, 45.4% 1.1%, 12.6%
34 (46.6%) 32 (45.7%) 7 (9.6%)

Response at Month 12 -n (%) [1][2]
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10 mg OCA OCA Titration Placebo
Statistics (N=73) (N =70) (N=73)
i Corresponding 95%WaldCl 36.5%, 59.4% 34.0%, 57.4% 2.8%, 16.3%
CMH Test p-value [3] <0.0001 <0.0001
Corresponding Breslow-Day Test p-value 0.9072 0.5045

(1) ALP < 1.67xULN at Month 12 —n (%) [2]

40 (54.8%)

33 (47.1%)

12 (16.4%)

(2) TB <1.0xULN at Month 12 —n (%) [2]

60 (82.2%)

62 (88.6%)

57 (78.1%)

(3) Decreasein ALP>15% at Month 12 — n (%) [2]

57 (78.1%)

54 (77.1%)

21 (28.8%)

Source: Reviewer Generated from ADLIVER dataset.
Note: Denominators for percentages are N.

[1]: A patient was designated as a responder ifall three of the following conditions were met: (1) 12-Month value of ALP < 1.67xULN; (2) 12-
Month value of TB <ULN; (3) ALP reduction from baseline at Month 12 > 15%.

[2]: Patients with missing data at these timepoints were designated as non-responders.
[3]: Month 12 Pair-wise comparison made between given OCA treatment group and Placebo adjusted for both randomization stratification

variables

Reviewer Comment: Table 81 was adopted from Statistical Reviewer Benjamin Vali’s review: “Both OCA treatment
groups showed a superior differencein the proportion/percentage of patients achieving response at Month 12 when
individually comparedto placebousing the CMH test. Itisimportantto note thatno single site influenced the
overall study results. Inregardsto ALP or TB valuesatMonth 12, there were no patients whowere designated as
outliers (i.e., by having studentized residual values greater than three), and there was no impact on study
conclusions between corrected laboratory values (as presented) and original (i.e., uncorrected) laboratoryvalues.
All of the previously presented analyses were re-conducted utilizing a baseline value that was the medianofall pre-
first dose measurements, and, separately, a traditional baseline definition; there was noimpact on study conclusions
with either approach. Consideringthe applicant’s pre-specified step-down/closed sequential testing procedure,
formal hypothesis testing is stopped at this point. Any subsequentinferential statistic reported should be considered

exploratory”.

Data Quality and Integrity — Reviewers’ Assessment
Quality Assurance Plan as described by Intercept is acceptable for the clinical studies 747-201, 747-202 and 747-
301. The Quality Assuranceas described in multiple sections of the 747-301 protocol:

1. Section 11.6, Data Quality Assuranceand Quality Control

2. 11.7.1, Trial Monitoring
3. 11.7.2, Trial Auditing

All the sections were reviewed.

The Office of Scientific Investigations (OSI) preformed site investigations of 6 clinical sites. The results are present

aboveinsection6.1.1

6.3.9 Secondary Efficacy Results

Secondary Analyses: For ALP and Bilirubin
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Figure 27: ALP Values and Absolute Change from Baseline over Time: ITT (N = 216) top panel; and EE
(N =192) (lower panel) Populations
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Source: Copied and electronically reproduced from Applicant submission: Clinical Study report page 107-3119;
Figure 10

Footnote: *p <0.0001 vs placebo; p-values were obtained using 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 are based on criteria for females (ULN: 118.3 U/L).

Reviewer Comment: Similar graphical findings ofpercentchange in ALP frombaselineto month 12 were presented
by the Applicant and have not beenshown here. Thesegraphs showthat the responseis durable.

This reviewer notes across the 3 treatment arms, mean ALP values at baseline were well balanced, and
approximatelyone-third of patients hadan ALP >3x ULN. The reductionin ALP issignificant, 46% in OCA 10 mg
armand 47% in the OCA titration armachieved primary endpoint compared with 10% response seenin the placebo
arm.

Total Bilirubinand Conjugated Bilirubin
The total bilirubin levels at baseline were normal in 92% patients at enrollment. The table below shows the
distribution of TBin the trial patients:

Table 79: Total Bilirubin and Conjugated Bilirubin

OCA10 mg OCA Titration Placebo
(N=73) (N=70) (N=73)

Baseline TB Concentration
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TB < 1.0 X ULN 66 (90.4%) 66 (94.3%) 66 (90.4%)
T.0XULN < TB < 2.0xULN 7 (9.6%) 4 (5.7%) 6 (8.2%)
TB > 2.0xULN 0 0 T (1.4%)

Baseline TB Concentration (X ULN)

Mean 0.55 0.51 0.60
(standard deviation) (0.31) (0.24) (0.37)
Median 0.47 0.45 0.48

Min, Max 0.08, 1.78 0.11, 1.43 0.12, 2.03

Of the 18 patients with elevated TB only one patientenrolled to placeboarmhad TB>2x ULN. Also the mean
baseline TBwas higherin placebo arm(~0.6 x ULN) compared to both OCA treatment arms (0.55and 0.51 x

ULN).
Figure 28: Total bilirubin at baseline and month 12 in patients with elevated baseline total bilirubin
Time point OCA 10 mg OCA titration Placebo
Baseline TB <1.0x ULN 66 (90.4%) 66 (94.3%) 66 (90.4%)
Baseline TB >1.0x ULN 7 (9.6%) 4 (5.4%) 7 (9.6%)
Baseline TB <1.0x ULN n=66 n=66 N=66
Month 12 TB <L.0xULN [1] 55 (88.3%) 60 (90.1%) 56 (84.4%)
Month 12 TB >1.0x ULN [1] 3 (4.5%) 0 7 (10.6%)
Month 12 TB missing 8 (12.1%) 6 (9.1%) 3 (4.5%)
Baseline TB>1.0 x ULN [2] n=7 n=4 n=7
Month 12 TB <1.0xULN [2] 5 (71.4%) 2 (50%) 1 (14.2%)
Month 12 TB >1.0x ULN [2] 0 2 (50%) 6 (85.7%)
Month 12 TB missing 2 (28.6%) 0 0

Source: Statistical Reviewer’s Table (Courtesy Benjamin Vali)
[1]: The denominator for this calculation is number of patients with TB<1.0xULN at Baseline
[2]: The denominator for this calculation is number of patientswith TB >1.0xULN at Baseline

Figure 28 shows 7 patientsinplaceboarmhadelevated TB at baseline, and at month 12 the 7 patients continued to
have elevated TB. In the OCAtitrationarm 2 out of4 patients had improvementin TBand in OCA 10mg arm5 out
of 7 patients had normalization of TB.

Table 80: Patients with elevated Total Bilirubinathbaseline for 747-301 safety population and changes at
month 12 in Total Bilirubinand Alkaline Phosphatase

Baseline? DB Month 12 Change from Baseline?
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Treatment Patient Total Alkaline Total Alkaline Total Alkaline
Group 1D Bilirubin | Phosphatase Bilirubin | Phosphatase | Bilirubin | Phosphatase
(umol/L) (U/L) (umol/L) (U/L) (umol/L) (U/L)
Placebo 105006 25.08H 143.8H 27.19H 148.5H 2.11 4.7
138004 33.69H 459.6 H 26.85H 491.7H -6.84 32.1
139005 23.83H 3149H 17.61 269.9H -6.21 -45.0
142009 27.13H 355.7H 30.44H 251.0H 3.31 -104.7
148002 39.27H 656.4 H 37.96 H 590.0H -1.31 -66.4
162005 23.26 H 331.1H 27.87H 237.2H 4.62 -93.9
175003 32.60H 642.7H 31.81H 732.6 H -0.80 89.9
Titration 109004 36.42H 363.2H 27.70H 253.0H -8.72 -110.2
OCA
130002 19.84H 339.6 H 21.72H 332.7H 1.88 -6.9
156001 19.44H 237.4H 15.39 170.2H -4.05 -67.2
179004 22.23H 349.7TH 14.88 219.0H -7.35 -130.7
10 mg OCA 102005 34.37H 447.0H 16.76 230.8H -17.61 -216.2
136002 20.86 H 619.5H
138005 29.36 H 221.3H 17.61 162.8H -11.74 -58.5
142001 31.41H 475.4H 16.25 228.2H -15.16 -247.2
174012 21.43H 237.2H
180005 29.24H 260.9H 14.19 129.0H -15.05 -131.9
183003 19.84H 249.7H 17.95 220.7H -1.88 -29.0

Source: Applicant submission to NDA sequence 0056 (57) submitted 3-17-2016
8 Baselineis the average of all visit values prior to first dose in double-blind phase. If results from only one evaluation are available, the
available data from this evaluation is used as the baseline value. Baseline is fom individual Trial data.

Reviewer Comment: In patients with elevated TB at baseline, numerically higher number of patients treated with
OCA showed reduction in TB relative toplacebo.
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Figure 29: 747-301 Trial Patients with Elevated Total Bilirubin at Baseline and Changes Observed at Month 12
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2 o
2 :
®© o :
m ' :
® | :
o —
= 1 B
© : :
= ! D —=
c ! :
) : :
£ : :
5 L
£ : E
° L
i1} T
£ ! :
= X :
= ! ——
=] | :
£ ' :
5} —
7] ' H
8 : :
c ! :
.0 i :
T : :
o | :
@ ; :
—t
E — 10mg
H— : Titration
! : —— Placebo
o ; ©  End (sized to the change)
A H
' T 19321 2548 | ' '
0 10 20 30 40 50
Total Bilirubin change from Baseline to Month 12 or EOT

Source: Generated by Andrejus Parfionovas (Statistical Reviewer) from the Applicants “adsl’” and Adliver”
datasets

Thisgraph above depicts that patients treated with OCA 10mg and OCA titration had reduction in TB.

The “x” axis represents bilirubin in umol/L and ““y”” axis represents number of patients. The circle atthe end
represents the magnitude ofresponse. A shift to left indicates reduction in TB anda shift to rightindicate increase
inTB.

It appears OCA has aneffect on improvement inpatientwith elevated TB, however, since thesample size is small,
the resultisnot statistically significant.

The applicantpresented the following graph for the overall trial to show changes in the TB from baseline to end of
month 12 in overalltrial patients.
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Figure 30: Total bilirubin changes ower time from baseline to month 12
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Figure source: Applicant’s submission to the NDA Sequence 0058 (59)

Reviewer Comment: Thisreviewer notes when TB iswithinnormal reference range, then minor decrements within
the normal reference range may notindicate any clinical significance. Extentofvariabilityin TB over time in PBC
isnotknown; changesinTB during treatment trials must be considered in the contextofthe natural variability of
TB. Asexemplifiedin trial 747-301:

22 patientshadhigh TB at screening,
15 patientshad high TB on repeat measurewithin 8 weeks (i.e. Day 0)
Average ofthe twovalues (Screening +Day 0) led to a total of 18 patients withhigh TB.

Figure 31: Total Bilirubin Mean (SE) Values and Change from Baseline over Time by Randomized Dose:
Safety Population (N =172), OCA Weighted Average Daily Dose <10 m
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To mamntain study blind, all subjects started the LTSE phase at the OCA 5 mg dose. Followmg LTSE Month 3,
OCA doses could be fitrated as clinieally indicated (incrementally from 5 mg to 10 mg to 15 mz, up to 25 mg OCA
at a frequency of no more than one up-titration every 3 months).

Figure Source: Copied andelectronically reproduced fromthe Summary of Clinical efficacy page 161 of 190

In the trial, the overall majority of patients had normal TB. Trial 301 was notdesignedto show efficacy with respect
to areductionof TB that isalready within the normal reference range. The significance of small decremental
changesin TB thatremain withinthe normal reference rangeover a 12 monthdurationis unknown. As shown in the
Figure 30 and Figure 31 above, TB fluctuated inall treatment arms including the OCA treated patients. The
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confidenceintervals are overlappingfor all threetreatmentarms. TB iswithinthe normal reference rangefor

majority of patients.

Figure 32: 747-301 Trial Patients with Total Bilirubin <1.0 x ULN at Baseline and Changes at Month 12
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Source: Generated by Andrejus Parfionovas (Statistical Reviewer) from the Applicants “adsl” and Adliver” datasets

Reviewer Comment: As can be seenin this graphgenerated by FDA statistical reviewer, in generalall groups had
small changesin TB. Both incremental (shift to right) and decremental movement (shift to left) was seenacrossall
the three treatmentgroups. The changes were seenin all patients when TB and werewithin normal reference range.
The mean TB reducedby 0.13mg/dL in OCAtitrationarmandby 0.17 mg/dL in the OCA 10mg group.
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Figure 33 shows TB in the long term safety extensionto depict the fluctuations in the TB that were seenwhenthe
placebo patients were enrolled to OCA treatment arm.

Figure 33: Changes intotal bilirubin over time with OCA treatment
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Source: Applicant’s AC slide presentation

Reviewer Comment: As can be noted in thisgraph, when TB iswithin normal reference range, all three groups had
fluctuationsin mean TB levelsandall treated groups reached pre-treatmentbaseline value multiple times during
this long termsafety extension (areashadedin pink is LTSE trial), despiteall patients receiving OCA treatment.
Natural variabilityin TB in PBC needs to be analyzed andthe trial powered adequatelyto assess TB reduction.
Althoughtheplanned confirmatory trial does include patient enrollment criteriaof TB >1 x ULN but < 3 x ULN,
AND/OR ALP >5 x ULN, therefore it may still enroll primarily patients with early stage diseaseandnormal TB,
and may still pose the same challenge in interpretingthe changesin TB.

Conjugated Bilirubin: Forthe ITT population, the baseline conjugated bilirubin was elevated (approximately 1.5x
ULN to 2x ULN) across treatment arms. Mean baseline conjugated bilirubin was 5.5 umol/L, 4.5 pmol/L, and 4.9
umol/L, forplacebo, OCA titration,and OCA 10 mg, respectively. In both OCA-treatment arms themean CB came
close tothe ULN (3.42 pmol/L), while placebo increased frombaselineat all-time points. However, the mean CB
did not normalize in any treatment arm.
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Figure 34: Conjugated Bilirubin Values and Change from BaselineOwer Time: ITT (N =216)andEE (N =

192) Populations
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Figure Source: Copied and electronically reproduced from Applicant submission; Clinical Study report page 113-3119; Figure 11
*p <0.05, **p <0.01, ***p <0.0001; p-values for comparing OCA treatmentsto placebo were obtained using an ANCOVA model
with Baseline value as a covariate and fixed effects for treatmentand randomization strata factor.

Conjugated Bilirubin ULN = 3.42 pmol/L for both females and males.
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Figure 35: 747-301-Changes from Baseline to Month 12 in Patients with Elevated Conjugated Bilirubin and
Normal Conjugated Bilirubin
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Graphs generated by FDA statistical reviewer Andrejus Parfionovas fromthe Applicants “adsl”” and Adliver”
datasets

As noted inthe graph, on the rightshows when CB was notelevated the CB remained mostly withinnormal range in
majority of patientfrombaseline to end oftreatment trial at month 12. When the CB was elevated more patients had
increases in the placeboarm (depicted by red line) comparedto OCA titration (green line) and OCA 10 mg arm

(depicted inblack line).

1. Onanaverageplaceboarmhadhigher baseline conjugated bilirubinto beginwith (Meanbaseline
conjugated bilirubin was 5.5 umol/L, 4.5 umol/L, and 4.9 umol/L, for placebo, OCA titration, and OCA 10
mg, respectively). OCA does have aneffect on CB reduction (there weresome fluctuations in OCA treated

arm) but the clinical benefits ofthese reductions are not known.

2. Theconjugated bilirubinvalueswhentheTB values are withinnormal reference range canbe erroneous
and not reliable.

3. Theconjugated bilirubinwhenexcretedin bile a fractionof CB is refluxed intothe systemic circulation
from the biliary systemdueto bile duct damage/obstruction. The CB releases into the systemiccirculation
are affected by local hepaticfactors, and micro-circulation around bile ducts. Therefore, CB indeed gives
an estimateabout hepatic obstruction/cholestatic disease, but does not accurately quantify theburden of

liver disease or stage of liver disease.
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Other efficacy endpoints: GGT, ALT, and AST

Baseline GGT was elevatedacrossall 3 treatment arms (approximately 9x ULN to 12x ULN) consistentwith
cholestasis. Meantransaminases (ALT and AST) were also elevated at baseline approximately 2x ULN.
Improvementsin GGT, ALT and AST were observedas early as 2weeks, with the largestmagnitude of response
observedby month 3. Following month 3, the magnitude of responsewas sustained through month 12 for GGT
values, while the responsewas more variable for ALT and AST values.

Figure 36: GGT change from baseline ower time: ITT Population (N = 216); [data presentedas mean (SD)

ALT (UL)]
400 -
GGT (UML)
0 GGTULN
0 & 12
Time (months)

Placebo n=7372 a0 71 70
OCA Titration n=7068 &0 &0 64
OCA 10 mg n=7371 o6 64 62

Figure source: Adapted and modified by the reviewer from CSR 747-301 page 116-3119

Figure 37: ALT change from baseline overtime [presented as mean (SD) ALT(U/L)] in ITT population
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Figure source: Adapted and modified by the reviewer from CSR 747-301 page 117-3119
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Figure 38: AST change from baseline overtime [presented as mean (SD) AST (U/L)] inITT population
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Figure source: Adapted and modified by the reviewer fromCSR 747-301 page 117-3119
Given the majority of the population was female; ULN values are based on criteria for females (ie., GGT23.6 U/L, ALT
22.9U/L, and AST 25.7 U/L).

Reviewer comments: Thereisa mean reductionin absolute and percent changein GGT, ALT and AST over 12
month. None ofthese parameters normalizedto below thenormal reference range. The hepatocellular and
cholestaticmarkers decrease over time with useof OCA in 12 monthperiod, and specifically GGT reductions were
significant and indicate a decrease in cholestasis. ALT and AST reductions were smaller but also support a
reductionin hepatocellular damage. These findings support the primary efficacy endpoint.

Other relevant endpoints:

Albumin, Prothrombin Time, and INR: Baseline albumin, prothrombin time, and INR values were within normal
ranges acrossall 3 treatment arms at baseline, duringand after completion of thetrial. No statistical differences
between placebo and OCA treatment arms were observed; no worsening of these parameters was noted over the 12-
month period acrossall 3 treatment arms.

Table 81: Patients with Low Albumin at Baselinein Trial 747-301

Baseline DB Month 12 Change from Baseline
Treatment | Albumin Total Direct | AL | Albumi Total Direct | AL Alb Total Direct | AL
Group @ L) Bili Bili P n Bili Bili P (o/ Bili Bili P
(umol/ | (umol/ / o/ L) (umol/ | (umol/ i/ L) (umol/ | (umol/ /
L) L) L) L) L) L) L) L) L)
Placebo 32.5 18.70 11.80 745. 36.0 22.74 15.05 537. 35 4.05 3.25 -
H 9H H H 6 H 208.
3
Titration 33.0 7.18 1.54 539. 27.7L 5.64 1.54 260. -5.3 -1.54 0.00 -
OCA 4H 1H 279.
3
34.0 11.29 7.61H 371. 36.0 7.70 4.45H | 137. 2.0 -3.59 -3.16 -
5H 7TH 233.
8
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Table source: Applicantsubmission to NDA Serial 0057 (58)

Three patients had elevated albumin at baselinedid not change muchin any group. However the samplesize istoo

small and precludes any interpretation.
6.310 Responder Analyses:

Percentage Reductionin ALP from baseline

Table 82: ALP at Baseline and Month 12

10 mg OCA OCA Titration Placebo

Time Point/Statistics (N=73) (N=70) (N=73)
Baseline ALP Concentration (U/L)

N 73 70 73

Mean (SD) 316.3 (103.88) 325.9 (116.24) 327.5 (115.01)

Median 271.3 281.3 311.9

Min, Max 207, 620 187, 811 144,746
Month 12 ALP Concentration (U/L)

N 63 64 70

Mean (SD) 191.2 (61.38) 219.5(99.76) 321.3(142.88)

Median 181.7 196.6 270.5

Min, Max 95, 444 116, 690 149, 733
Absolute Change from Baseline to Month 12 (U/L)

N 63 64 70

Mean (SD) -117.1 (72.84) -103.5 (87.03) -7.7 (87.96)

Median -99.0 -85.5 -15.8

Min, Max -346,0.3 -402, 127 -208, 308
Percentage Change from Baseline to Month 12 (%)

N 63 64 70

Mean (SD) -36.4 (14.88) -30.5 (18.97) -2.5(23.82)

Median -38.3 -31.5 -4.7

Min, Max -72,0.1 -74, 23 -45, 80

Decrease in ALP > 10% at Month 12 —n (%) [1]

61 (33.6%)

55 (78.6%)

29 (39.7%)

Decrease in ALP >20% at Month 12 —n (%) [1]

54 (74.0%)

79 (70.0%)

17 (23.3%)

Decrease in ALP >40% at Month 12 —n (%) [1] 25 (34.3%) 21 (30.0%) 1 (1.4%)
Baseline ALP Concentration (xULN)
N 73 70 73
Mean (SD) 2.658 (0.878) 2.747 (0.9851) 2.760 (0.9732)
Median 2.293 2.378 2.607
Min, Max 1.68,5.23 1.58,6.86 122,631
Month 12 ALP Concentration (xULN)
N 63 64 70
Mean (SD) 1.606 (0.5161) 1.851 (0.8449) 2.705 (1.1987)
Median 1.527 1.661 2.286
Min, Max 0.80, 3.75 0.98, 5.84 1.26,6.19

Source: Statistical Reviewer’s Table generated from ADLIVER dataset.

Note: Denominatorsfor percentagesare N.

[1]: Patientswith missing data at these time pointswere designated as non-responders.

ALP normalization was seen in
e 1patientin OCAtitrationarm
e 5Spatientsin OCA10mgarmand
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e Zeropatientsinplaceboarm.

>40% ALP reduction

1. onepatientintheplaceboarmreached

2. 21patientsinthe OCAtitration armand

3. 25patientsinthe OCA 10mg armachieved this reduction.
These results are statisticallysignificantandthis reviewer believesit indicates a positive effect of OCA on the
surrogate, i.e., ALP.

Percentage of Patients Achieving Primary Endpoint by Baseline ALP Tertile:

About1/3of patientshad ALP >3x ULN the Applicantanalyzed theeffect of OCA basedon baseline ALP tertiles
(lower tertile <250.5 U/L, middle tertile >250.5 U/L to <339.6 U/L, and upper tertile >339.6 U/L). Patients reaching
primary endpoint are as follows

1. Lower Tertile: 18% placebo arm, 71% OCA titration arm,and 65% OCA 10 mg arm
2. Middle Tertile: 13% placebo arm, 50% OCA titration arm, and 50% OCA10 mg arm
3. Upper Tertile: 0% placebo arm, 17% OCA titration arm, 19% OCA 10 mg arm.

4

No placebo-treated patient with the upper ALP baseline tertile achieved the composite endpoint. The difference in
the percentage of patients achieving the primary compositeendpointbetweenthe OCA 10 mg arm and placebowas
statistically significant for all tertiles at both Month6and Month 12, while for the OCA titration arm, statistically
significant differences fromplacebowere observed at Month 6 for the lowest tertile and at Month 12 for all tertiles.

Reviewer Comment: Numerically fewer patients whowere in upper tertile baseline ALP respondedto OCA. In the
uppertertilethe ALP reduction response further diminished with 0%, 17%and 19% patients enrolled to placebo,
OCAtitrationand OCA 10 mg treatmentarm respectively. treatment. In middletertile: about 50% patientsin OCA
titrationarmand OCA 10 mg armachieved reductionin ALP patientwith baseline ALP in middle tertiles. Majority
of responsewas seenin patientswho had ALP in lower tertiles (<250 U/L)

In clinicaltrial 747-201 OCA monotherapy the baseline ALP tertile categories were: lower (<277.5 U/L), mid
(>277.5t0 <465.5 U/L), and upper (>465.5 U/L). The patients in the ALP mid tertile categoryseemedto have
responded better than placebo, however, this effect could have been magnified dueto smallnumber of patients as
well as less patientswith ALP in lower tertile randomizedto the lower tertile category versus OCA monotherapy
may be better in patients who have higher baseline ALP.

Responders Basedon Biochemical Treatment Response Criteria:
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Table 83: Percentage of Responders and Odds Ratios of Biochemical Treatment Response Criteriain Patients
who were Non-Responders at Baseline: ITT Population

Percentage of Responders at Month 6 and Month 12 in Subjects Who Were Non-responders at Baseline
Placebo (OCA Titration 0CA10 mg
LXDRORT Mé M Mé M2 Mé M2
n(%) n (%) n (%) n(%) n(%) n(%)
ParisT: ALP =33 ULN and AST =21 ULN and Total Bilirubin <ULN
Non-responders at Baseline, N H 36 35
Responders, n (%) 6(18) 6(18) 20(56) B4 1850 007
ParisI: ALP =1.5x ULN and AST 21.5x ULN and Total Bilirubin <ULN
Non-responders at Baseline, N 7 10 Ik
Responders, n (%) 304 \ 34 13 (19) ‘ 19 (7 19 (26) \ 19 (26)
Mayo II: ALP =1.67xULN and Total Biliruhin <ULN
Non-responders at Baseline, N 7 69 Ik
Responders, n (%) 3(11) \ 1(15) %) ‘ 3 (46) %) \ 3% (49)
Percentage of Responders at Month 6 and Month 12 in Subjects Who Were Non-responders at Baseline
ENDPODT Placebo OCA Titration 0CA 10 mg
Mé MI2 Mé M2 Mé M2
n (%) 1 (%) 1 (%) n (%) 1 (%) 1 (%)
Toronto I: ALP =1.76x ULN
Non-responders at Baseline, N 70 67 10
Responders, n (%) 10 (14) ‘ 11 (16) 31 (46) ‘ U () 113 ‘ 1 (60)
Rotterdam (Normal Range): Total Bilirubin <ULN and Albumin >LIN
Non-responders at Baseline, N 17 12 13
Responders, n (%) ) |10 | W | W

Table Source: Adapted from Applicantsubmission; Clinical Study report 747-301 page 127 & 128 of 3119
Reviewer Comment:

Numerically higher numbers of patients treated with OCA achieved the Paris I, Paris I, Mayo Il and the Toronto I
criteria relative to placeboat month 6 andmonth12.

Very few patients met the Rotterdam criterion across three treatment arms; majority patients reached this endpoint
by improvementin TB. The Applicant hasnotbeenable toshowa positive improvement in albuminin any PBC
trial.

Responders Basedon Demographic and Baseline Characteristics:

Efficacy data based on demographic (age, age at diagnosis, gender, race, and geographical site) and baseline
characteristic (baseline BMIarm, ALP category >3x ULN and ALP <3 x ULN, UDCA use, total bilirubin level,
years since PBC diagnosis,and UDCA use) sub group were evaluated by the Applicant. The analyses were
performed on the ITT population.

CDER Clinical Review Template 2015 Edition 154
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Table 84: Responder Basedon Demographics and Geographical Regions

10 mg OCA OCA Titration Placebo
Statistics (N=73) (N=70) (N=73)
Age Subgroups
Age < 65 n=56 n=60 n=60
Response at Month 12 —n (%) [1] [2] 29 (51.8%) 28 (46.7%) 7 (11.7%)
Age> 65 n=17 n=10 n=13
Response at Month 12 — n (%) [1] [2] 5 (29.4%) 4 (40.0%) 0
Geographical Region Subgroups
Europe n=51 n=45 n=49
1 Response at Month 12 —n (%) [1] [2] 23 (45.1%) 23 (51.1%) 3 (6.1%) :
i North America/Australia n=22 n=25 n=24 i
1 Response at Month 12— n (%) [1] [2] 11 (50.0%) 9 (36.0%) 4 (16.7%) i

Source: Reviewer generated from “adsl” and Adliver” dataset submitted by the Applicant

This reviewer notes that for most sub group analyses for the above mentioned categories the numbers of patientsin
each armwere small, precluding meaningful interpretation.

Of all the subgroups, analyses for the age <65 and >65years and geographical location are relevant. Similar
percentage ofpatients responded to OCA treatment in age categories >65 and <65 years ofage.

Of note the statistical reviewer makes a note the geographical region did not make muchdifference, and percentof
patients responding were similar to Europeansites. This reviewer agrees with the assessment.

6.311 Effect of Dosing via Titration on Efficacy

Per protocol, OCA titration armcould be titrated from5 mg to 10 mg at Month 6, if they did not meet the following
at6 month assessment:

ALP >1.67x ULN, and/ortotal bilirubin >ULN, or <15% ALP reductionat Month 6 versus the mean double-blind,
pretreatmentvalue(s) and, no evidence of tolerability issues thatlimits the administration ofa higher dose (10 mg)
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Figure 39: Patient_Dispos_ition for OCATitration Subgroups: Subsetof ITT Population (N =70)

70 Subjects Randomized
to Titration

Month 6 Visit

[ 69 Completed ]

!

32 Ineligible for Titration 37 Eligible for Titration
Remained at 5 mg OCA to 10 mg OCA

— I 1

21 Reached ‘ 8 Pruritus ‘ 33 Titrated from

4 Remained at

Primary Tolerability 5mg to 10 mg 5mg OCA
Endpoint OCA
3 Other/Other
AE

Source: Copied and electronically reproduced from CSR 747-301 page 141 of 3119

As shown in Figure 38, 36 patients were not up-titrated, 21 (58%) of patients achievedthe primary endpointat
month 6; and 8 (22%) of patients had pruritus and could not be uptitrated. The 3 patients with other AEinclude: one
patient experienced AEof plicated tongue, second patient had severe pruritus and third patienthadan SAE of
congestive heart failure not related to OCA therapy. Ofthe 33 patients titrated 13achieved the primary endpoint.

Demographic and Baseline characteristics for patients fromthe OCA titration subgroup (OCA 5mg versustitration
OCA 10 mg arm) who completed themonth 6 visit were similar across majority of demographic categories (age,
region, UDCA use).

Baseline ALP and total bilirubin were lower in the 36 patients who remained at 5 mg. Mean baseline ALP was 306.7
U/L for patients who remained at OCA 5mg compared to 348.1 U/L for thosewho uptitratedto OCA 10 mg.
Similarly, mean totalbilirubin was also lower for those patients remained at 5mg (9.6 pmol/L versus 11.1 umol/L).
The percentage of patients with a Baseline ALP >3x ULN was 22% for those remainingat 5mg compared with 33%
for thosewho uptitratedto 10mg. Measures of synthetic liver function (alboumin and INR) were within normal
ranges in the 2sub-group.

Overall, characteristics were similar with the exception of baseline pruritus and fatigue. Theseverity of the most
recent pruritus event (mild, moderate, or severe) prior to baseline was generally similar between sub groups. A
higher percentage of patients who remainedat 5mg (62%) had pruritus ongoingat baseline compared with patients
who uptitrated to 10 mg (42%), of which severity ofthe pruritus was greater for patients who remained at 5mg
(moderate pruritus was 24% versus 3%). No patients fromeither titration sub groups had severe pruritus.

A 2-fold greater percentage of patients in the 5mg sub group hada history of fatigue, compared with those patients
who uptitrated to 10 mg (70% versus 36%). Forthese patients, mild, moderate, and severefatigue-related events
were 54%, 35%, and 12%, respectively, for patients who remained on5mg compared with 25%, 58%, and 17% for
those whouptitratedto 10mg.

Reviewer comments: It appears baseline fatigue may also limit dose up-titration.
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Composite Endpoint for the titration arm: A total of 46% patients achieved the primary efficacy endpoints at
month 12. The up-titration schema is presented below.

Figure 40: OCA Titration arm

69 patients enrolled
to the OCA titration
arm completed
month 6

36 patients remained 33 patients up-
on OCA5 mg titrated at month 6

21 patients acheived 13 patients achieved
primary efficacy primary efficacy
endpoint endpoint

Source: reviewer generated graph from the data presented in the CSR 747-301

Sub-groups within the OCA Titration Arm:
Atotal of 69 patients fromthe OCA titration armcompleted Month 6. Of these, 36 (52%) remained at 5 mg for the
duration of the 12-monthtreatment period.

Remained at 5 mg: Of the 36 patientsin the OCA titration armwho remained on 5mg, 21 (58%) achieved the
composite endpointat Month 6and this response was maintained throughout the latter 6-monthtreatment period.
Fifteen patients remained on 5mg OCA due to tolerability issues (namely pruritus), other AEs, or other reasons (4
patients were eligible for titration but remained at 5 mg).

Titrated to 10 mg: A total of 33 patients in the OCA titration armwere uptitrated fromOCA 5 mg to OCA 10 mg
at Month 6. As per protocol, these patients showed no evidence of tolerability issues and were non-responders (i.e.,
0% achievedthe compositeendpoint at Month 6). Thirteen (39%) of these patients met the compositeendpointat
Month 12 demonstrating significant incremental benefit with titration of OCA from5 mg to 10 mg.

Reviewer Comment:
For patientswho donothave an optimal responsewithin 6 monthsoftreatmentwith OCA 5 mg, additional
incremental benefit was gained by titrating to OCA 10mg.

A subset of PBC patients achieved primaryendpointwith OCA 5 mg, and in patients who achieved a suboptimal

biochemical response at month 6, additional biochemical efficacywas seenin at least 1/3™ of the patients’
uptitratedto OCA 10 mg. Therefore the reviewer agrees withthe Applicants suggested up-titration approach.

The Applicant is proposingtitrationat 3 months. The biochemical response of mean ALP decline was seen asearly
as 2 weekswitha further decline at 3 months. After 3 months patients who were on the OCA titrationarmhada
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plateauing ofthe response; therewere minimal biochemical gains in ALP reduction further withOCA 5 mg. The
predominant effect in the biochemical response quantified at the 3 monthmark appears to be the maximum
achievablefor OCA5 mg dose. Thereforethe titrationat 3 months is a reasonable strategy.

The lower incidence of pruritus in patients up-titrated to OCA 10 mg at month 6 may alsobe a resultofselection
biasinaddition to “tolerazing” effect ofthe OCA. Patients whohad tolerability issues with pruritus were not up-
titratedto OCA 10 mg arm. Therefore the observation of low incidence of pruritus may be due toexclusion the
subset of patients who experience AE ofpruritus.

6.312 Dose/Dose Response

Dose response: The design of this study allows an evaluationofa dose relationship between OCA 5mg and OCA 10
mg during the initial 6-month treatmentperiod.

Figure 41: Dose Response — Composite Endpoint Using Observed Data: ITT Population (N = 216)

#p = 0.0051

------------
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= Titration OCA [n = 69)
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20
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Figure Source: 747-301 CSR; page 154-3119
* p-values for comparing OCA titration to OCA 10 mg are obtained using CMH General Association test stratified by randomization strata factor.

A statistically significant diflerence in the percentage of patients achieving the primary endpoint between the OCA titration (i.e., 5 mg) and OCA
10 mg arms was observed at Month 6 prior to up-titration in the OCA titration arm.

A dose relationship was observed in the percentage of patients who achieved the compositeendpointat eachtime
point during the initial 6-month treatment period. At Month 6, the percentage of patients achieving the composite
endpoint was 35% and 58%, for the 5mg and 10 mg doses, respectively.

Endogenous Bile acids:

The mean baseline levels oftotal endogenous bile acids were similar for placebo (6.63 pmol) and the OCA titration
(7.06 umol) arms, while higherin the OCA 10 mg arm (9.48 umol). At month 12, the mean totalendogenous bile
acid concentrations were 14.59 pmol, 3.77 umol, and 3.86 pmol for the placebo, OCA titration,and OCA 10 mg
arms, respectively.

Statistically significant mean absolute changes frombaseline to month 12 were observed for the OCA titration (-
2.86 umol; p=10.0010) and OCA 10 mg (-4.70 umol; p =0.0037). In contrast, increases in total bile endogenous
concentrations frombaseline were observed forthe placeboarmat Month 12 (3.16 pmol; p= 0.2261).
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Figure 42: Proportion of Total Bile Acidby Bile AcidComponent in Patients Receiving Investigational
Product in Combination With UDCA: ITT Population Patients who Received UDCA (N =202)

Placebo Group (N=68) OCA Titration Group (N = 66) OCA10mg Group (M = 68
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Source: CSR 747-301, copied and electronically reproduced formthe Applicant CSR 747-301 page 162-3119.
UDCA = ursodeoxycholic acid, CDCA = chenodeoxycholic acid, DCA = deoxycholic acid, CA = cholic acid, LCA = lithocholic acid, bile acid =
bileacid OCA not included in the percentage calculation.

Based on the mechanism ofaction of OCA the pharmaco-dynamic effect of OCA was observed, there was
suppression oftotal endogenous bileacid production. The degreeandthe magnitude ofthese reductions requiredto
produce a clinical benefitare notcurrently established. However it iswellknown stasis ofbile acids cause hepatic
damage.

Effect of Bile acidsequestrants (BAS) on OCA exposure and efficacy:
The Applicant states at both month 6 and month 12, median OCA trough concentrations were lower for both OCA
treatment arms in patients whoreceived BAS compared with patients who did not receive bile acid sequestrants.

The Applicant notes the mean baseline values for ALP, TB and CB values forall 3 parameters were higher across all
3 treatment arms for patients receiving BAS compared with those notreceiving BAS making the comparison to the
placebo armin the different cohorts (i.e., BAS use ornot) more appropriate. Forall 3 treatment arms, the sample
size was smaller for patients using BAS compared with those not using BAS (10 versus 63 patients for placebo, 16
versus 54 patients for OCA titration; and 23 versus 50 patients for OCA 10 mg) and thus confounds interpretation.

1. Forpatientsinthe OCA titration arm, less improvementin the percentchange in ALP was observed for
patients using BAS compared with those patients not using BAS. In addition, efficacy was less for this
subgroup using BAS at month 6 (OCA 5 mg) compared with Month 12 (OCA 5 mg or OCA 10 mg),
reflective ofa dose relationship. Thus forthe OCA titrationarm, the use of BAS appeared to modestly
attenuateachievement of biochemical response frombaseline tomonth 6and month 12 for ALP and total
bilirubin. For patients fromthe OCA titration armwho did not receive BAS, statistically significant
differences were observed when comparedto placebo acrossall 3 parameters bothat month 6and 12.

2. Forpatientsreceiving OCA 10 mg, similar percent changes frombaseline in ALP were observedat month
6 and month 12irrespective of BAS use. Thus, the lower OCA troughconcentrations appeared to have a
modest effect onthe efficacy of the OCA titration arm, while efficacy was not altered forthe OCA 10 mg
arm.
Reviewer comment:
These results further support a dose-relationship response given thatthe effect of BAS does notimpact OCA 10 mg
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but attenuates biochemical response of OCA 5 mg. This suggests a patient who is on BASandon 5 mg OCA and had
not achieved biochemical response, and dosetitration to OCA 10 mg may be helpfitl to achieve biochemical
response.

Other Clinical Qutcomes: The Applicant reported the following

1. Death (all-cause),

2. Liver transplant

3. Modelofend stageliver disease (MELD) score =15

4. Hospitalization (as defined by a stay of24 hours or greater) fornew onsetorrecurrence of:
a. Variceal bleed
b. Encephalopathy (as definedby a West Haven score 0f>2)
c. Spontaneous bacterial peritonitis (confirmed by diagnostic paracentesis)

5. Uncontrolled ascites (diuretic resistant ascites requiring therapeutic paracentesis at a frequency ofat least

twice in a month)
6. Hepatocellular carcinoma (HCC) confirmed by 2 complimentary imaging modalities

Reviewerscomment:

No patient hadliverrelateddeath. Therewere no patients that required liver transplant during thetrial.
MELD scores increasedin few patients across trials however, these findings were not clinicallysignificantin
most patients. No patientmet the end point of HCC.

The followingwere noted during thetrial:

The patient 186003 who experienced cardiac failure was not associated with theuse of investigational agent and
the narrative is described in the patient disposition section.

The patient 162005 who experienced one event of esophageal variceal bleeding was not considered be related to
the IP (placebo), this reviewer concurs with the Applicant’s assessment.

The patient 139003 experienced ascites, hepatic encephalopathy and peripheral edema 360 days after starting
the IP (OCA 5 mg). Patient had cirthosis at enrollment. Causality association with OCA cannotbe ruled out.
The fourth patient 139003 noted to havehepatic encephalopathy is the same patient (139003) noted above, who
had HE during the same SAEreporting while she developed ascites the second time. Causality association with
OCA cannot be ruled out.

Table 85: Clinical Outcomes — MELD Score: Safety Population (N =216)

Patient Number
Treatment Baseline MELD Score Score Visit
MELD ( 215 and Baseline <12)

105002 Placebo 64 158 Week 2
171 Month 3
217 Month 6

134001 Placebo 64 217 Week 2
171 Month 6
176 Month 9
201 Month 12

162005 Placebo 85 236 Month 9

174011 Placebo 6.8 208 Month 6

153003 OCA 5 mg 88 166 Month 3

180310 OCA 5 mg 64 175 Week 2
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129002

OCA 10 mg 6.7 18.0 Unscheduled

146004

OCA10 mg 113 16.0 EOT

Source: Adapted fromthe CSR 747-301 page 170-3119.

Reviewer comments: The SAE narratives werereviewed for all patients.
1. Placebo:

a.

174011:there wasa finding of isolated INR elevationat 6 month, more than likely a laboratory
error, orvitamin K deficiency since TBand creatininewere unchanged. The INR normalized
spontaneously without treatment. Therefore thereviewer does notthinkthis is truly elevation of
MELD ofclinical concemn.

134001: This patientwas on Fenprocoumon (PHENPROCOUMON) which is a long-actingoral
anticoagulantdrug, a derivative of coumarin. It is expected for this patientto have elevated INR.
Additionally serumcreatinineand TB were normal throughout the trial duration.

105002: Thepatienthad INR elevationwith chestpain, and no cause for chestpain or INR
elevation was found after extensive evaluation. The Investigator assessed the chest pain as
moderate in severity andthe dyspnea as severein severity. Both events were assessed as unlikely
related to investigational product. Additionally it is not clear if the patient was anti-coagulation
therapy leading toelevated INR. It appears fromnarrative the patientmight havebeenon some
anticoagulationas the narrative said the patientwas transitioned to low molecularweight heparin.
162005: thecircumstances of the INR elevations were not provided in the CSR or narrative. One
time elevation in MELD could be due to laboratory error orisolated INR elevations contributing
to one time abnormal MELD score and repeat MELD scores were normal in this patient.

2. OCAl10mgand5mg

a.

b.

146004 narrative does not mention about the INRelevation, only pruritus was described asa case
for discontinuation.

129002, 180310, and 153003: isolated INR elevationwas seenwhich improved spontaneously and
patient finished treatment for 12 month. Repeat measure did notshow INR elevationsand MELD
score normalized spontaneously. Again, it appears these were isolated INR elevations and did not
contribute to atrue rise in MELD score.

Reviewer comment:
These were isolated findings; no other laboratory parameters changed other than abnormal INR reportingin
majority of patients. The INR normalized onrepeattesting and the MELD scoredeclinedto inactivestatus.

In future negotiations withthe Applicantwith phase 4 protocols, MELD scoreincrease should be examinedto
understand what laboratory parameter is givingweight to MELD. Ifthe MELD score is contributed by isolated INR
elevation, thelaboratory test mustbe repeated preferably after adequate Vitamin K administration

Liver Fibrosis Assessedby Noninvasive Assessments - Directand Indirect Biomarkers

1. ELF Score: The 3 markers that contributeto the ELF score are HA, P3NP, and TIMP-1. ELF scores for
fibrosis range as follows: 7.7 for a high sensitivity exclusion of fibrosis, 9.8 for a high specificity
identification of fibrosis (sensitivity 69%, specificity 98% for moderate fibrosis),and 11.3to discriminate
cirrhosis (sensitivity 83%, specificity 97%).

There was no statistical differencein the absolute changes in the ELF score frombaselineto month 12.

2. Hepatic stiffness using Fibroscan TE device: Change frombaseline to month 12 in hepatic stiffness was

assessed at a subset of sites using the Fibroscan TEdevice. Limitation of this test was it was done a subset
of patients (34, 32 and 26 patients in placebo, OCA titrationand OCA 10 mg treatment arm).

There was no statistical improvement inthe hepatic fibrosis over the study duration of 12 monthsinany
treatment arms.

FGFE-19
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As shown in Phase 2 studies in patients with PBC (747-201 and 747-202). FXR activationby OCA induceda dose-
related increasein serumlevels of FGF-19, a primary FXR-responsive gene product. This study evaluated the
change in FGF-19 overalonger time period and at lower doses, compared with the Phase 2 trials. The baseline
FGF-19 levels were well balanced across all 3 treatment arms.

The FXR-mediated activation ofthe enterohepatic axis to release FGF-19 from the intestine and down regulate bile
acid synthesis in the liver by direct induction ofthe transcription factor small heterodimer partner (SHP) and a direct
repressionin CYP7A 1 expression and bile acid synthesis. Thereforean increasein FGF-19 correlates with the
activity ofthe drug, i.e., higherthe FGF-19 the greateris the downregulation of primary bile acid synthesis.

Table 86: FGF19 changes frombaseline to Month 12

Placebo OCATitration OCA10mg

N=T7 N=T70 N=T7

FGF-19 (pg/mL) n n n

Baseline (Median [Q1, Q3]) 69 96.0(62.0,143.0) 67 92.0(58.0,163.0) 70 90.0(57.0,179.0)

Month 12 (Median [Q1,Q3])| 65 91.0(62.0,161.0) 58 157.5(88.0,262.0) | 63 | 207.0(120.0,351.0)

FGF-19 LIN =31 pg/mL (males/females) and ULN = 554 pg/mL (males/females)

Source: Adapted from CSR 747-301 page 1760f3119

Reviewer comment:
Thereis a doserelated increase in FGF-19was foundin 747-301.

C4 was not measure in this trial. In Trial 74 7-202 the patients dosed with OCA 10 mg showed a dowmwardtrend in
the C4 but was statistically significantrelative to placebo.

CRP: CRP is an acute-phaseprotein synthesized by theliver. The level of CRP found in the blood increases in
response to inflammation, although significant liver faiture impairs CRP production.

Reduction in CRPwere noted in both OCA treated groups relative to placebo.
TNF-a There was very minor decline in TNFa. (OCA 10 mg > OCA titration arm), however, neither treatment group
reached normalization.

The clinical benefitsofreductions in INF-o.in PBCarenotclear. Againthis is a nonspecific marker and the
changes observedwere relatively small.

TGF-B and IL-6: no changes were observedfiom baseline to month 12 in any treatment arm.

Imnmunoglobulin levels: In PBC, common feature is high levels ofIgM., in additionto cholestasis and presence of
anti-mitochondrial antibodies.

Mean IgM was elevated across all treatment arms . (Normal reference range: IgM =0.4 g/L to 2.3 g/Lfor both males
and females). IgM reductions were seenin bothOCA 10 mg and OCA titration armrelative to placebo, but
normalization in IgM was not achieved in any treatment arm.

IgM s elevatedin PBC, but is not the cause of PBC, as immunosuppression therapies have failed to change the

pathogenesis of disease. The clinical benefits of thesereductions in IgM that are stillnot normalizedremain
unclear.
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6.312.1 Efficacy Conclusions
1. Theprimary efficacyendpointwas basedon solely ALP in majority of patientsenrolledin the trial 747-
301. The composite endpoint was evaluated onlyin subset (8%) patients who hadelevated bilirubin at
baseline atenrollment. Based on ALP <1.67 ULN or a >15% reductionas a responder definition 47%
patientsin OCA 10mg arm (p-value <0.0001), 46% patients (p-value <0.0001) in OCA titration armwere
responder comparedwith 10% responder in the placeboarm.

2. Based ontheclinical response, initiating patients onOCA 5 mg and titratingto 10 mg appearsto be an
appropriate dosing strategy.

a. Patientswhowereon OCA5 mg at month6:35% (N=69), achieved ALP reduction below the pre-
specified threshold.

b. Forpatientswho did not achieve an optimal response within 6 months oftreatmentwith OCA 5
mg, additional incremental benefit was gained by titrating to OCA 10 mg, about 1/3 patients
achieved primary efficacy endpoint.

3. Changesin TBwhenelevated and normalized with OCA show a beneficial effect of OCA. However, when
TB iswithin normal reference rangethe clinical benefit ofchanges in TB are not clear, giventhenatural
variabilityofthe TB overtime.

4. For patientswho received BAS, efficacy was modestly attenuated in patients receiving OCA 5 mg but was
not affected in patients receiving OCA 10 mg.

5. Therewasareductionin CB in patients treated with OCA andthis response was observed better in
patients who had abnormal CB at baseline. For patients who had normal CB at baseline these changes
were not significant.

6. Declinein liver biochemical markers GGT,ALT and AST were seen. A parallelimprovementin ALP with
liver biochemistry further supports the slowing ofthe disease progressionwith use of FXR activation over
a 12-monthperiod. The reductionsin GGT,ALT and AST support the primary endpoint.

7. Therewasa dose relationship observed between OCA 5 mg and OCA 10 mg with regardto changesin
biochemicalbiomarkers (IgMreduction, CRP) andan increasein FGF19.

8. Therewere reductions (but not normalization) in IgM, CRP wereseen relative to placebo. FGF19 was
numerically higher in OCA treated patients comparedto placebobut stillwas in normal reference range.

6.3.12.2 Durability of Response

The biochemical response was durable throughout the study period; theresponsein ALP was observed at weeks 2
and was durable at month 12. The patients in the OCA titrationarmwho did not achieve primary efficacy endpoint
at6 month, when titrated to higher dose, at least 1/3 ofthose patients responded by achieving primary efficacy
endpoint. The biochemical response was seen as early as 2weeks and biochemical response plateaued month 6in
OCA titration arm; and the biochemical response plateaus at month 6 when patient was dosed with OCA 10mg arm.

6.3.12.3 Persistenceof Effect

The responsewas persistent during thetherapy in allthree trials.

There was no off treatmentfollow up of the patients in trial 747-301 to understand persistence of response after
treatment discontinuation. However, as seen in Phase Il trials, the biochemical response sustained for at least2
weeks despite discontinuation of the treatmentin trial 747-201 and 747-202 study results.

Additionally, the data fromthe long termsafety extension (LTSE) shows response is durable and persistent for ALP

reductionas shown in the graphbelow for ALP. Once the decline in mean ALP was achieved the mean ALP
response was durable as present in Figure 43shown as ALP durability (data cut-off of 29 June 2015).
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Figure 43: Mean (SD) ALP by DB Randomized Treatment Group over Time in Study 747-301 (All Patients)
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Figure Source: Copied andelectronically reproduced fromthe Applicant submission 120 safety update page 13 of
1033

Post Advisory Committee meeting FDA asked the Applicant to clarify the intra-patientvariability as seenin this
trial and the independenteffect of OCA on ALP response. Responseis summarized:

ALPvarianceandrise: ALP variancewas seenin patients who were on altemate day dosing schedule or receiving
bile acid sequestrants. The ALP elevations were seenin patients alongwith increases in total bilirubinand
transaminases, consistent with liver injury, whichthe Applicant said were transient. The Applicantdid notprovide
numbers ofthe patients who experienced these liver biochemical elevations but made a note thatthese elevations
were transient and not associated with hepaticdecompensations.

Intra-patient ALP variability: The higher intra-patient variability in mean (SD) was noted at week 2, andmonth 6.
However, at month 12the mean (SD) intra-patient variability was small in boththe OCA treatedarms as shown in
Table 90 . Most patienthad ALP variability <40U/L but15%ofpatientshad SD of ALP >60 u/L andthese outliers
were presentin eachtreatment arm (12/10/13in placebo, OCA 10 mg and OCA titration arm)that had ALP >60
u/Lvariance.

Additionally, OCA does nothave independenteffect on ALP reductionasseen in human PK study 747-105where
OCAwasgiven for 2 weeksand changes in ALP were not seenin the patients at relevant OCA doses.

Finally, at this time we do not havegranular dataon kinetics of ALP in decompensated cirrhosis and biochemically
advancedstage disease.
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Table 87: Summary of Within Patient Standard Deviation (SD) of Alkaline Phosphatase (U/L)

Placebo
Inadvertently
Treated with Treated
Placebo Only with OCA Overall Titration OCA 10mg OCA

Parameter (IN=G4) N=9) (N=73) IN=70) N=73)
Within Patieat SD of ALP for All Post-Baseline Visits!!

n 64 0 73 60 71

Mean (SD) 3757 (32.203) 4437 (27.286) 3841 (31547) 3948 (28.563) 3386 (20.044)

SEM 4.025 9.095 3692 3439 2379

Median 2787 37.88 2060 31.27 3026

(Q1.Q3) (18.0,42.0) (26.9,493) (182.423) (100, 48.2) (21.1,39.7)

Min, Max 40.176.2 17.7.1043 40,1762 5.5.157.0 35,1106
Within Patient SD of ALP for Week 2. DB Month 3. and DB Month 6A

n 62 9 71 69 67

Mean (SD) 26.94 (22.351) 41.49 (32.665) 28.79 (24.105) 35.54 (30.834) 3240 (23.633)

SEM 2830 10.888 2861 3712 2.887

Median 2207 2529 2255 28.26 2804

(Q1.Q3) (12.1.32.7) (22.6.38.7) (12.5.3453) (15.1.39.3) (164.41.9)

Min, Max 26,1133 154, 112.9 2.6,1133 1.6,150.6 27,1268
Within Patieat SD of ALP for DB Month ¢ and DB Month 12

n 61 8 09 04 62

Mean (SD) 28.54 (29.766) 22.82(16.821) 27.88 (28.536) 15.95 (24.858) 1740 21.777)

SEM 3.811 5947 3435 3.107 2.766

Median 1690 19.45 17.18 8.80 1213

(Q1.Q3) (0.8.37.1) (9.7.33.7) (08.37.1) (4.7.10.6) (4.0,248)

Min, Max D2 1421 35.535 02,1421 01.1909 04 1553

Source: Applicant’s NDA submis sion Sequence 0060 (63) submitted on4-29-2016

Additional Analyses Conducted by the Applicant (post hoc data): The Applicantconducted analyses of specific
isoforms of ALP including liver, bone and other by fractionating available blood samples as part ofan exploratory
ad hoc assessment. Blood samples were analyzed in a subset of OCA -treated patients whomhad samples of
sufficient volume fortestingat both baseline and at month 12. A total of 17 patients fromthe OCA titration armand
19 patients fromthe OCA 10 mg arm had samples available for ALP isoformanalyses. No samples were analyzed
from placebo patients. Forboth the OCA titrationand OCA 10mg groups, the principle ALP isoformat baseline
was liver (>80%). Bone isoformaccounted forthe remainder ofthe baseline ALP composition for both OCA
groups.

Table 88: ALP (Bone, Liver, and Other) Isoform Levels and Total ALP Levels for Patients on OCA Titration
arm: Baseline andMonth 12 - ANCOVA Using Observed Data

OCA Titration (N=70)
Bone Liver Other Total

Baseline
N 17 17 17 17
Mean (SD) 61.5(24.55) 288.1 0.0(0) 349.5

(170.45) (187.34)
Median 56.0 224.0 0.0 267.0
Min, Max 20,117 160,809 0,0 180,909
Month 12
N 17 17 17 17
Mean (SD) 51.6(12.61) 220.6 0(0) 273.2

(131.75) (137.70)
Median 51.0 192.0 0.0 230.0
Min, Max 29,75 80,673 0.0 121,740
LS Mean (SE) Change 1.13(6.33) -71.53 -1.11 -69.48
From Baseline (17.88) (7.62) (24.07)
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95%CT -11.81, -108.22, - -16.67, -118.70, -
14.08 34.84 14.46 20.25

Table source: Applicant’s clinical submission- serial 0049 (50) and Module 5.3.5.1, Section 14, Post Hoc Table

14.2.22

Table 89: ALP (Bone, Liver, and O ther)Isoform Levels and Total ALP Levels for Patients on OCA 10 mg arm: Baseline

and Month 12 - ANCOVA Using Observed Data

OCA 10 mg (N=73)
Bone Liver Other Total

Baseline
N 19 19 19 19
Mean (SD) 49.3(15.27) 253.2 0.0(0) 302.5

(77.30) (89.73)
Median 45.0 217.0 0.0 259.0
Min, Max 31,84 177,425 0.0 221, 500
Month 12
N 17 17 17 17
Mean (SD) 45.7(17.02) 1499 11.5 189.5

(46.50) (34.02) (54.06)
Median 40.0 149.0 0.0 206
Min, Max 19,78 73,223 0,126 100, 295
LS Mean (SE) Change -0.70 (6.32) -112.55 9.97 -110.63
From Baseline (20.77) 9.29) (26.46)
95% CI -13.62,12.23 -155.18, -69.93 -9.02, -164.75, -

28.95 56.51

Table source: Applicant’s clinical submission- serial 0049 (50) and Module 5.3.5.1, Section 14, Post Hoc Table

142.22

The mean baseline liver ALP was elevated, 288 U/L for the OCA titration armand 253 U/L for the OCA 10 mg arm
(upper limit of normal [ULN] =94 U/L).

Mean baseline bone ALP was 62 U/L for the OCA titration armand within normal limits i.e., 49 U/L for the OCA
10 mg arm (ULN for bone ALP=55 U/L).

The LS mean change frombaselineto month 12 for the liver ALP isoformwas 72 U/L for the OCA titration arm
and 113 U/L for the OCA 10 mg arm (Table 89, Table 90). In contrast, the LS mean changes frombaseline to Month
12 were minimal for the boneand other ALPisoforms. On average, the change in liver ALP isoformcontributedto
91% change in total ALP with the OCA treatment.

Only OCA treatedpatient had the ALP isoform fiactionation analyses. None of the placebo patients had these
analyses to compare theresults. We can rely onthese data andthat thechanges with OCA treatment are seen
predominatelyin liver ALP firaction. This evidence suggests that thehigh ALP at baselinewas mainlydue to liver
ALP and reduction of ALP after OCA treatmentwas theliver fraction. Theseresults are reassuring that thedrug’s
main actionis on the liver ALP.
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6.3.13 Trial 747-301-Safety Assessment

OCA treatment appeared safe and was generally well tolerated. Across treatmentarms, a similar number of patients
reported TEAES (66 patients [90%] from the placebo armreported 452 TEAES, 65 patients [93%] fromthe OCA
titration armreported 471 TEAES, and 69 patients [95%] from the OCA 10 mg arm reported a total of 467 TEAES).
Pruritus was the mostcommon TEAEassociated with OCA treatment.

The number of patients with mild TEAEs was higher in the placebo armcompared tothe OCA treatment arms; the
number of patients with moderate TEAES was well-balanced across treatmentarms, and the number of patients with
severe TEAEs was higher in the OCA treatment arms. The incidence of TEAES assessed as severe, related, serious,
or leading to study discontinuation was higher in OCA-treated patients compared with placebo-treated patients. With
the exception of SAEs, theseimbalances were predominantly attributed to pruritus.

The safety populationincludedall patients (N=216) who received at leastone dose of investigational product. 73
patients received placeboand 73 patients received OCA 10mg for the duration of the study. In the OCA titration
arm, 70 patientsreceived at least 1 doseof OCA 5 mg from Day 0 to month 6. Of the 70 patients in the OCA
titration arm, 69 patients completed Month 6 (1 patient [Patient 104003] discontinued prior to Month 6). Of these,
36 patients remainedat 5mg for the duration ofthe 12-monthtreatment period and 33 patients who did notmeet the
primary compositeendpoint buttolerated investigational product titrated to 10 mg for the last 6 months ofthe 12-
month period.

Table 90: Exposure to Investigational Product: Safety Population (N =216)

O CA Titration
Placebo OCA Remainedat Titrated to OCA
" Titration 5 mg 10 mg 10mg
(N=73) (N =170) (N =37) (N =33) (N=73)
Number of Days on Investigational Product
N 73 70 37 3 73
Mean (SD) 346.0 341.7 326.4 358.8 308.9
(58.55) (60.77) (80.09) (13.24) (105.47)
Median 361.0 360.0 356 0 361 0 355.0
Min, Max 16,378 7,378 7,378 296, 375 9,378
Average Daily O CA Dose (mg)
N 73 70 37 3 73
Mean (SD) 0 (0.0) 6.2 (1.27) 5.0 (0.0) 7.5(0.2) 10.0(0.0)
Median 00 50 50 75 100
Min, Max 0,0 58 5,5 7,8 10,10

Table source: Copied andelectronically reproduced fromCSR 747-301 page 1880f 3119

The median number of days on investigational product was similar across treatmentarms (361, 360, 356, and 355

days in the placebo, OCA 5mg, OCA 5 mg->up-titrated to OCA 10 mg, and OCA 10 mg treatment arms,

respectively). The mean duration of exposure was higher for placeboarmcompared to OCA treated patients. This
was due to dosing interruptions or alternative dosing.

6.313.1 TreatmentemergentAE

TEAEs that occurred at an incidence 0f>5% and were reported with an incidence 0f>3% more frequently in
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patientsreceiving OCA compared with placebo were limited to pruritus, fatigue, hypothyroidism, oropharyngeal
pain, arthralgia, abdominal dis comfort, smusitis, peripheral edema, pyrexia, palpitations, eczema, bronchitis, and
nasopharyngitis.

Table 91: Treatment-Emergent Adverse Events Occurringin>5% ofPatients in Fither OCA Treatment
Group by System Organ Class andPreferred Term: Safety Population (N = 216)

Placebo O CA Titration OCA 10 mg
N=73) N=170) (N=T73)
System Organ Class/ a a a
Patients (%) Patients (%) Patients (%)
Preferred Term, n (%)
All TEAEs 66 (90) 65 (93) 69 (95)
Skin and Subcutaneous Tissue Disorders
Pruritus 28 (38) 39 (56) 50 (68)
Rash 30 30 45
Eczema 0 4 (6) 20)

General Disorders and Administration Site Conditions

Fatigue 10 (14) 11 (16) 17 3)
Edema peripheral 203) 2(3) 5()
Pyrexia 1() 0 5()

Infections and Infestations

Naso pharyngitis 13 (18) 17 (4) 13 (18)
Upper respiratory tract 8(11) 4 (6) 45
infection

Urinary tract infection 8(11) 4 (6) 45
Influenza 45 5(7) 45
Bronchitis 0 4 (6) 1(1)
Sinusitis 0 1(1) 45

Gastrointestinal Disorders

Nausea 9 (12) 4 8 (11)
Diarrhea 8 (11) 20) 8 (11)
Constipation 45) 5(0) 50)
Abdominal pain upper 5(0) 5(0) 45)
Gastro esophageal reflux 45) 203 45)
disease

Dyspepsia 8 (11) 46) 0
Abdominal discomfort 1() 5(0) 0

Musculoskeletal and Connective Tissue Disorders

Arthralgia 3() 4() 7 (10)
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Back pain 8(11) 4 (6) 4(5)
Placebo O CA Titration OCA10 mg
N=T73) (IN=10) N=73)
a E) )
System Organ Class/ Patients (%) Patients (%) Patients (%)
Preferred Term, n (%)

Nervous System Disorders

Headache 13 (18) 12 (17) 60

Respiratory, Thoracic and Me diastinal Disorders

Cough 50) 4 () 6@

Oropharyngeal pain 1() 50 6 @)

Injury, Poisoning and Proce dural Complications

Procedural pain 1() 4 6) 1(1)

Frac:turesIJ 30 20 40)
Cardiac Disorders

Palpitations 1(1) 203) 50)

Eye Disorders

Dry eye 4 () 20 40)
Endocrine Disorders
Hypothyroidism 1() 4 6) 1()

N = total number of patients; n = number of patients expenencing event

Note: ATEAE s defined asany AE that newly appeared, increased in flequency, or worsened in sevenity Hllowing initiation of

investigational product.

@ Ateach level of summation (overall, preferred term), patients reporting more than one AE are counted only once.
b Asa post-hoc analysis, factures are presented as an aggregate of all flactures/skeletal injunes within each treatment group. Forthe
placebo group, 5 factures (2 tibia fractures, 2 pubis ffactures, and 1 upper limb facture) were expenienced by 3 patients (Patients 105002,
174018, and 186005); in the OCA titration group, 2 ffactures (1 wnst facture and 1 ulna fracture) were expenienced by 2 patients (Patient
162002 and Patient 172002); in the OCA 10 mg group. 7 factures (2 clavicle fractures, 2 radius factures. 2 wnst ffactures, and 1 skeletal
injury) were expenenced by 4 patients (Patients 159003, 161001, 142022, and 180007). The pubis fractures expenienced by Patient 174018
were the result of an accidental fill. One patient (Patient 192003) had a stemal fracture that occurred -32 days prior to initiation of
investigational product that is not included in the incidence.

Table 92: Relevant Medical History in Patients Experiencing Serious or Non-Serious A dverse Events of Fractures:
Safety Population (N=216)

. Injury, Poisoning, .
Patient and Procedural SAE Relem'nt Medical
(Gender/Age/Race/B MI) Complications AE History
Placebo
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105002 Tibia fracture (2x) Yes Lumbar spine osteopenia
(Female/67 y/white/32.5 kg/m?) No Osteopenia
Costochondritis
Height loss
Hyperparathyroidsism
Postmenopausal
Vitamin D deficiency
Right clavicle fracture
174018 Pubis fracture (2x) No (2x) Fracture humerus
(Female/76 y/white/18.2 kg/m?) Osteoporosis
186005 Upper limb fracture No Osteopenia
(Female/51 y/white/22.7 kg/m?)
OCATitration
162002 Wrist fracture No Hypothyroidism
(Female/62 y/white/26.4 kg/m?)
172002 Ulna fracture No Post-menopause
(Female/63 y/Cuban/27.5 kg/m?)
OCA10mg
142022 Clavicle fracture (2x) No None
(Male/34 y/white/27.6 kg/m?) Yes
159003 Radius fracture (2x) Yes (2x) Thyroid part resection
(Female/53 y/white/22.8 kg/m?) Subtotal hysterectomy
Hysterectomy (2005)
161001 Wrist fracture (2x) No Post-menopausal
(Female/51 y/white/24.7 kgm2) Yes
180007 Skeletal injury No Osteopenia
(Female/61 y/white/22.1 kg/m?) Hashimoto disease

Table source: Copied and electronically reproduced from CSR page 194-3119

A consult was placed for the Division of Bone, Reproductive and Urologic Products (DBRUP) for recommendation
for assessmentoffractures. A summary ofthe consult is noted below.

Reviewer comment:

The reviewer agrees with this assessment and thinks OCA is unlikely to causethese fractures. The standard medical
care should be appropriate to assess bonemonitoring, so specific postnarketing bone monitoring is warranted with
OCA use. Thefollowingis the summary in which this reviewer has additional comments embedded. For details the
readerisreferred to readtheclinical consultreview placedin DARRTs by Dr. John T. Stinson.

The reviewer notes, discounting one patient in the OCA 10 mg group who sustained a sternal fracture before dosing,
3.4% ofpatients treatedwith OCA hadfractures, as did 4%ofplacebo treated patients. These rates are consistent
with backgroundfracture rates (in ageand sex-matched) general population.

Forthe placebo group, 4 fractures (1 tibia fractures, 2 pubis fractures [same patient], and lupper limb fracture) were
experienced by 3 patients (Patients 105002, 174018, and 186005); in the OCA titration group, 2 fractures (1 wrist
fracture and 1 ulna fracture) were experienced by 2 patients (Patient 162002 and Patient 172002): in the OCA 10 mg
group, 7 fractures were listed.
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Theseincluded 2 clavicle fractures, 2 radius fractures, 2 wrist fractures, and 1 skeletal injury [sternal fracture]) that
were experienced by 4 patients (Patients 159003, 161001, 142022, and
180007).

The pubis fractures experienced by Patient 174018 were the result of an accidental fall. One patient (Patient 192003)
randomized to OCA 10 mg, had a sternal fracture thatoccurred 32 days priorto initiation of investigational product,
and withdrew study consent.

None ofthese fractures were considered by investigators to be study-related.

Radius, wristand pubis fractures are generally considered fragility fractures dueto loss ofbone quality. The 2

pubis fractures in onepatient(174018) were due to falling, and qualify as fragility fractures . There isno narrative
for this patient, and the timeframe is unclear. Fractures of 2 pubicrami sustained simultaneously could be looked at
asone fracture.

These 2 pubic fractureswerereported only 8 days apart and most likely represent one fracture.

Therefore therewere 5 fragilityfractures in 4 patients out of 8 patients with fractures. The other fractures, (clavicle,
ulna,armand tibia) weremost likely traumatic in origin. This fracture incidence (4%) is less thanreported
historically with PBC.

When compared with the general population, the absoluteincrease in fracture risk in patients with PBC is increased
with an absolute excess fracturerateof12.5 per 1,000 person-years.

This reviewer sees no evidence ofa safety signalfor bonehealth or fracturerisk for OCA. The

DXA scan results are generally consistentwith the disease state, although they indicate less osteoporosis than
reportedin earlier series of PBC patients. The rate ofbonelossis comparable to theage-related general
population. The fracture incidence is consistentwith clinical experience with PBC andwith background ratesin the
general population. Aside from routine DXA monitoring of PBC patients, as recommended by inthe AASLD and
EASL cholestatic liver disease clinical practice guidelines (AASLD 2009 and EASL 2009), nofocused postmarketing
bone monitoringfor OCA iswarranted.

Table 93: Incidence of Treatment-Emergent Adwerse Events by Maximum Sewerity: Safety Population (N =
216)

Placebo OCA Titration OCA 10 mg
(N=73) (N=70) (N=73)
Maximum Sewerity n (%) n (%) n (%)
Mild 29 (40) 16 (23) 19 (26)
Moderate 28 (38) 27 (39) 29 (40)
Severe 9(12) 22 (31) 21 (29)

Table source: Copied andelectronically reproduced from CSR page 195-3119
Note: ATEAE isdefined asany AE that newly appeared, increased in frequency, or worsened in severity following initiation of investigational

product. At each level of summation (overall, preferred term), patients reporting more than one AE are counted only once using the highest
severity.

The incidence ofsevere TEAEs was higherin OCA treated patients~30% relativeto placebo 9%.

6.3.13.2 Deaths

One death was reported during the double-blind phase of the study.

Intensity: Severe; Causality: Unlikely; Outcome: Fatal; SAE occurred 257 days after initial investigational product
(IP) dosing (OCA 5ma)

Patient 186003 (male, age 82, OCA Titration): The patient’s medical history included PBC, deep vein thrombosis
(DVT), heart failure, atrial fibrillation ®® myocardial infarction x2, hypertension, intermittentpleural
effusions ®® generalized nonspecific rash of unknown etiology, gout, gastrointestinal symptoms,
insomnia, and chronic renal impairment since 1995. The patienthad an implantable cardioverter defibrillator at
studyentry. The patient was randomized to the titrationarm (OCA 5 mg) and initiated IP dosingon RIC)
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The patient did not uptitrate to OCA 10mg at month 6 due to general progression ofhis medical history ofheart
failure. On Day 219 ®® afterinitiation of IP, the patientexperienced an SAEofcardiac failure and was
hospitalized. Peripheral edema and pleural effusion were noted upon admis sion. The eventof worsening heart
failure was considered resolved on s

On Day 257 ®® the patient had a second event of cardiac failure and was hospitalized. The patient was
treated diuretics. The patientwas placed on palliative care forthe management of shortmess ofbreath and fatigue and
many ofthe patient’s heart failure medications were withdrawn, 3 doses of IP were missed during this event. UDCA

dosingwas discontinuedon ®® The patient was discharged to home and readmitted to thehospital on (s)
forworsening symptoms otheart failure. IP dosingwas discontinued ®® The patientdied on (s)

The primary cause of death was noted as congestive cardiac failure and 1schemuc heart disease, prior
myocardial infarction. Secondary causes of death were listed as chronic kidney disease and PBC.

This patient had elevated serum creatinine (1.76 mg/dL) during screening period andpatient was nota good
candidatefor enrollmentin trial. The bilitrubin, ALT, AST and GGTwere relatively stablethroughout thetrial
period. On Day 219the albumin declinedfiom4 gm/dLto 2.7 g/dL and INR was elevatedto 7.47 (possiblyas the
patient was on warfarin), and his MELDwas elevated dueto both increases INR and serum creatinine. The serum
creatinine was reported tobe 3.6 mg/dL on day 257.

Reviewersconclusion: Evenifthe deathoccurred due to cardiac eventthis patients should have not been enrolled
(due to high baselineserum creatinine) in trial or discontinued afier the first cardiac failure event.

6.3.13.3 Serious Adverse Events

The incidence of SAEs in the OCA treatment arms compared tothe placebo armwas higher. Therewas no clear
dose-related pattern (11 patients [16%] in the OCA titration, 8 patients [11%] in the OCA 10 mg treatment arm)
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Table 94: Incidence of Serious Treatment-Emergent Adverse Events by System Organ Class and Preferred
Term Reported: Safety Population (N = 216)

Placebo O CA Titration OCA10 mg
N=73) N =170) ™N=73)
Sy;t;l;)erol':ia;:r(l:ass Patli;::st:o(‘:) Patients (%) Events Patients (%) Events
All Serious Adverse Events 3(4)8 11(16) 15 8(11)11
Injury, Poisoning and Procedural 1)1 0 4(55
Complications
Clavicle fracture 0 0 1(1)1
Post procedural hemorrhage 0 0 1(1)1
Radius fracture 0 0 1(1)2
Tibia fracture 1 (1)1 0 0
Wrist fracture 0 0 1(1)1
Musculoskeletal and Connective 0 1 (1)1 34)3
Tissue Disorders
Osteoarthritis 0 0 2(3)2
Intervertebral disc protrusion 0 0 1(1)1
Rotator cuff syndrome 0 1(1)1 0
Infections and Infestations 0 1)1 23)2
Erysipelas 0 0 1 (1)1
Parotitis 0 1(1)1 0
Pneumonia 0 0 1(1)1
Blood and Lymphatic System 0 0 1(1)1
Disorders
Anemia 0 0 1 (1)1
Gastrointestinal Disorders 1(1)3 4(6) 4 0
Upper gastrointestinal 1(1)1 1(1)1 0
hemorrhage
Abdominal wall hematoma 0 1(1)1 0
Ascites 0 1(1)1 0
Splenic artery aneurysm 0 1(1)1 0
Varices esophageal 1(1)2 0 0
Nervous System Disorders 0 23)3 0
Hepatic encephalopathy 0 1(1)2 0
Syncope 0 1(1)1 0
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Table continued: Incidence of Serious Treatment-Emergent Adverse Events by System Organ Class and Preferred Term
Reported: Safety Population (N=216)

Placebo O CA Titration OCA 10 mg
N=73) N =170) N=T73)
System Organ Class Patients (%)
i 0, . i 0, o
Preferred Term Events (a) Patients (%) Events (a) |Patients (%) Events (a)
Vascular Disorders 0 23)2 0
Varicose vein 0 2(3)2 0
Cardiac Disorders 1(1)1 1(1)2 0
Cardiac failure 0 1(1)2 0
Sick sinus syndrome 1(1)1 0 0
General Disorders and 2(3)2 1(1)1 0
Administration Site Conditions
Chest pain 1(1)1 0 0
Non-cardiac chest pain 1(1)1 0 0
Edema 0 1(1)1 0
Respiratory, Thoracic and 1(1)1 1(1)1 0
Mediastinal Disorders
Dyspnea 1(1)1 0 0
Interstitial lung disease 0 1(1)1 0

Table source: copied and electronically reproduced fromCSR page 201 0f3119 and page 202-3119

2 Ateach level of summation (overall, system organ class, prefred term), patients reporting more than one AE are counted only once.

SAFs:

All SAEs resolved with or withoutsequelae except forthe SAE of cardiac failure (Patient 186003, OCA titration),
which was fatal. Another patient (Patient 142004, OCA titration) had an SAE ofinterstitial lung disease that resulted
in studydiscontinuation. Both these SAEwas assessedas not related to investigational product, and the reviewer
agrees with the Applicant’s assessment.

Patient 139003 enrolled to the OCA titration arm (dosed with 5 mg) relevant medical history include Stage 4
fibrosis (cirrhosis) with regenerative nodules at baseline, but very important to note, shehad not history of
decompensation events priorto this event.

9® June 2012: The patient was started on IP (OCA 5 mg)

23" March, 2013: Patient experienced diarthea (acquired as a result of being on cruise travel)

9™ April2013: Patient complained ofbilateral pitting edema, colonoscopy was done, no etiology for diarrhea found.
Her albumin was 3.1 and platelets were 159; patient started gaining weightand complained ofedema

14® May 2013: Heralbumin was 2.7 and platelets count 188 and her OCA treatment was discontinued.

23" May 2013: Patient required Furosemide for abdominal distensionand leg swelling.

3" June 2013: continuedto complain of weight gain and required medical care: Abdominal US showed: enlarged
cirrhotic liver with nodularity, moderate ascites and splenomegaly ; patient reported 20 Ibs weight gain since mid-
April 2013

4™ June 2013: Experienced hepatic encephalopathy last4 days, and improved

21* June 2013: Patient experienced 2* episode of hepatic encephalopathy+ severe ascites with significant worsening
as noted by CT scan; IVdiuretics were given; her serumcreatinine was 0.9 mg/dL; serumalbumin was 2.9 g/dland
platelet count was 88 k/uLL
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Patient’s symptoms beganwhile shewas on OCA 5 mg dose (mid-April 2013) and actual decompensation occurred
after OCA discontinuation. The phanmco-dynamic action ofthe drugpersists for a longperiod after OCA
discontinuation because oflong half-life of OCA and its conjugates.

Even ifone assumes the patient developed protein losing enteropathy (PLE), and developed edema, her edema
continueddespite improvementin diarrhea and led to medically refiactory ascites and hepatic encephalopathy. This
is not a phenomenon seenin patients with PLE.

Patient 174004 enrolled to OCA 10 mg treatmentarmdeveloped anemia the event was coded as severeand
causality not associate with OCA.. Relevantmedical history includes: patienthad hepatomegaly and splenomegaly
(patient already had portal hypertensionat the time of enrollment). Patient had congestive gastropathynotedon ®©
The reviewer notes the patient experienced massive gastrointestinal hemorrhage while on OCA 10 mg and
required 5 transfusmns ontwo separate days.
). Start date-i.e., dosed with OCA 10mg; (Screening lab hemoglobin was 11.8 g/dLand platelet count
was 59 K/uL)
®®. 14 days after OCA dosing patient’s hemoglobin dropped to 6.5g/dLand dark stools
® @ EGD showed grade 1 varices and mild congestive gastropathy: hemoglobin was 7 g/dLand she was
tmnqﬁlqed‘mtp 2units ofblood
shereceived 3 units ofblood transfusion
hemoglobin was 9.5 g/dL; an abdominal ultrasound was performed which showed mild ascites. A
colonoscopywas performed on ®® and showed noindication of bleeding. A gynecological examination to
further investigate the potential source ot bleeding was normal.
®6 hemoglobin 12.7 g/dL

The Investigator noted thatthe patient’s cause of anemia was not due to hemolysis or lack of productionand
concludedthatthe only possible explanation was that the anemia was probably due to congestive gastropathy.
During hospitalization and follow up. the underlying cause ofthe patient’s anemia was notdiscovered. The patient’s
platelet count was very low at Screening and Day 0. There was no increase in indirect bilirubin. Other sources of
bleeding were ruled out.

Bleeding due to congestivegastropathy in setting of portal hypertension (esophageal varices grade 1, splenomegaly
and ascites) is likely a nonvariceal hemorrhage. They typically present as melena andrequire transfiisions
However, in presence ofportal hypertension, the hemodynamics ofbloodflow is altered, andthereviewer thinks
these portal circulatory changes may contribute to bleeding. This reviewer considers the causality with OCA use
cannotberuled out. Notably, she did not discontinuefiom the trial at this time and re-challenge with OCA use for
next 74 days did not lead to second episode ofgastrointestinal hemorrhage. However, the patient discontinued firom
thetrial on Day 86 dueto severepruritus.

Placebo Patient162005
SAE Criteria: Hospitalization, Life-Threatening. The Investigator considered the esophageal varices with a start
date of 12 Feb 2013 as mildin severity andunlikely relatedto investigational product.

third: the second and third eventswere electivevariceal bandingw hzch are coded as esoghageal varices.

Upper gastrointestinal bleeding; Intensity Severe; Causality Unlikely: Action TakenNon-drugtreatment,
medication, hospitalization, diagnostic upper endoscopy and therapeutic upper endoscopy with rubber band ligation;
Outcome: Resolved

41-year-old white female with primary biliary cirrhosis (PBC) was randomized to placebo. The patient was
hospitalized on ®® approximately 2.5 months after initiation of investigational product, due to upper
gastrointestinalhenmrhage Anupperendoscopywas performed whichrevealed Grade 2to 3 esophageal varices
with no signs ofactivebleeding. The patientremained stable durin ghospltahzatlon without blood transfusions.
Abdominalultrasoundrevealed a cirthotic liver and enlarged spleen. On ®® the patient underwent elective
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endoscopy with rubber band ligation for the esophageal varices. Thereportconclusion indicated Grade 3varices
with cherry red spots which were banded. On ®® the patientwas admitted to the hospital for elective
upperendoscopy and repeat banding of Grade 2 to 3 esophageal varices

The event of upper gastrointestinal bleeding was considered resolved with sequelaeon ®® The Investigator
assessedthe event of upper gastrointestinal bleeding as severein severity and unlikely related to treatment.

Reviewer Comment: The reviewer agrees with investigator’s assessment.

Serious adwerse events but not related to OCA use:

Patient 169001 (OCA titration arm): The patient was treated with doxycycline for bronchitis contributingto an
elevated INR of 3.74. Patient was hospitalized dueto abdominal pain. Computedtomography (CT) of the abdomen
revealed amass of the right rectus abdominis muscle with likely hematoma, and intra-abdominal hematoma
breakthrough. Thepatient’s hemoglobinhad decreased to 4.8 mmol/L and was transfuse 3 units ofblood. The
hemoglobin andthe INR normalized. The eventofhematoma, right muscle rectus abdominis (abdominal wall
hematoma) was no longer considered serious. The Investigator assessed the hematoma, right muscle rectus
abdominis (abdominal wallhematoma) as severe in severity and unlikely related to investigational product.

This reviewer agrees with the Investigator’s assessment, however, thinks concomitant antibiotics use should trigger
testing for coagulation profile a few days’ post antibiotics use in patients with PBCto assess for vitamin K
deficiency leadingto coagulopathy. This might be more relevantin patients with advanced liver disease.

Patient 118008 (OCA titration arm): 66 y/white/female/PBC experienced upper Gl bleed, 210 days after initial
investigational productdosing. Intensity: sever, causality: notrelated, outcome: resolved.

on ®® approximately 7 months after theinitiation of investigational product, the patient presented to the
Emergency Roomwith complaints of light-headedness and melena beginning 2 days prior, and her hemoglobin
droppedfrom12.6 g/dLto 8.3g/dL. The patientreceived 2 units of packed red blood cells. Her
esophagogastroduodenoscopy revealed erosive gastritisand a 3mm antralulcer. No blood was seen; however, the
gastritis and ulcer were considered possible causes of themelena and anemia. Ofnote the patient had recently
started taking oralalendronate sodiumweekly for osteoporosis on O
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On 10 May 2013, the event ofupper gastrointestinal bleed was considered resolved. The patient continued participation in the trial and resumed investigational
producton 11 May 2013. The Investigator assessed the upper gastrointestinal bleed as severe in severity and not related to investigational product.

RC: Thisreviewer agrees, antral ulcers can bleed andresulting melena can cause a drop in hemoglobin. This SAE this is not likely related to OCA use.

Other Significant Adverse Events

Table 95: Treatment-Emergent Adverse Events Leading to Discontinuation from Trial

Time to . i X
Treatment Preferred Term Onset Duration Severity Relationship to SAE Outcome
Group Oy (days) Study Treatment

Plac:elmIJ
129001 Headache 413 29 Mild Not Related No Recovered. Resolved

Abdominal 66 6 Moderate Not Related No

distension

Nausea 66 6 Moderate Not Related No

Vomiting 66 6 Moderate Not Related No
183008 Rash 2 34 Moderate Probable No Recovered, Resolved
OCA Titration
104003 Hallucination 7 2 Moderate Unlikely No Recovered, Resolved
111003 Pruntus 221 32 Severe Definite No Recovered, Resolved
139003 Diarrhea 288 82 Moderate Possible No Recovered. Resolved
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142004 Interstitial lung 218 10 Moderate Not Related Yes Resolved
disease
186003 Cardiac falure 257 37 Severe Unlikely Yes Fatal
OCA 10 mg€©
133004 Pruntus 47 27 Severe Possible No Recovered, Resolved
136002 Prunitus 82 38 Severe Definite No Recovered, Resolved
146004 Pruntus 9 153 Severe Possible No Recovered, Resolved
170004 Pruntus 6 11 Severe Definite No Recovered. Resolved
Pruntus 16 Ongoing Mild Definite No Patient discontinued Hr prior
severe event of pruntus/ Ongoing
pBd
174004 Prunitus 86 40 Severe Probable No Recovered, Resolved
174012 Pruntus 11 9 Severe Possible No Recovered, Resolved
178001 Contusion 67 6 Mild Definite No Recovered, Resolved
182001 Pruntus 52 18 Severe Probable No Recovered, Resolved with
Sequelae

T

able source: Copied and

Footnote: D= Day

a For adverse events that start on or affer the first dose of study drug, the time to onset of the adverse event is calculated as the start date - date of first dose of investigational product + 1. For adverse

electronically reproduced from CSR 74

7-301: page 200-3119

events that occur prior to the first dose of study drug, the time to onset 1s calculated as the start date — first dose of study drug.

b Patient 165001 (placebo) expenenced a TEAE of osteoarthntis that resulted in withdrawal of investigational product. The patient was discontinued fom the study, which was determined by the

Investigator to be the result

c. Two patients (3%) in the placebo amm, 5 patients (7%) in the OCA titration amm. and 8 patients (11%) inthe OCA 10 mg arm, expenienced at least 1 TEAE leading to study discontinuation.

The majonty of TEAEs leading to study discontinuation were attributed to pruritus and occurred inthe OCA 10 mg treatment arm (7 patients [10%]). One patient (1%) in the OCA titration arm

expenienced a TEAE of pruntus that resulted in study discontinuation. No placebo-treated patients withdrew due to pruntus.

Onepatient in each treatment arm discontimied from trial dueto withdrawal of consent.

Two (3% ) placebo patients had mild to moderate AEwhich resolved with IP discontinuation. Patients: 129001 experienced headaches abdominal bloating,
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nauseaandvomiting, causality notrelated as assessed by the investigator. Patient 183-008 experienced rash onface after 2days of dosing, IP discontinued,
moderate in intensity and the causality assessmentwas considered probable by the investigator. Allthe AEs were resolved on discontinuationofthe IP.

Five patients (7%) in the OCA titration arm reported TEAEs thatresulted in study discontinuation (Patient 186003 [SAE cardiac failure, fatal], Patient
142004 [SAE interstitial lung disease], Patient 111003 [pruritus], Patient 139003 [diarrhea/ascites], and Patient 104003 [hallucination]). None of the patients with
TEAEs resulting in study discontinuation hadtitrated to 10 mg after 6 months of treatment; Patient 186003 did not uptitratedue togeneral progression of his
medical history of heart failure; Patient 142004 did not uptitrate due to pruritus (moderate); Patient 111003 did not uptitrate due to pruritus (moderate); Patient
139003 did not uptitrate due to pruritus (moderate); and Patient 104003 was discontinued prior to the 6-monthvisit dueto a TEAE of hallucination.

APPEARS THIS WAY ON ORIGINAL
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In the OCA 10 mg arm. 8 patients (11% )reported TEAEs thatresulted in study dis continuation; 7 patients
(Patients 133004, 136002, 146004, 170004, 174004, 174012, and 182001) were discontinued due to pruritus. Six of
7 TEAE:s that resulted in study discontinuation due to pruritus were considered severe and all 7 TEAEs were
consideredrelated to OCA. TEAEs of pruritus recovered with or without sequelae in 6 of 7 patients.

Patient 178001 (OCA 10 mg) had a TEAE of contusion 67 days after initiation of treatment. The patienthad a
numerous bruises on lower extremities at the EOT visit. The TEAEwas considered mild in severity and hada
definite relationship to investigational product. The patienthadnormal platelets and INR at screening and through
the follow-up visit (range: 235 to 307 x 109/L and 1.0 to 1.1, respectively). Investigational product was withdrawn
69 days after nitiation oftreatment and the patient was dis continued fromthe study 106 days afterinitiation of
treatment.

6.3.13.4 Pruritus

Pruritus: Baseline pruritus incidence was similar across all treatment groups. There was a dose dependent increase
in the incidence ofpruritus, TEAE during this 12 month treatment trial are noted

Placebo (38%),
OCA titration (56%) and,
OCA 10 mg arms (70%).

Table 96: Display of Treatment-Emergent Pruritus: Safety Population (N =216)

Placebo O CA Titration OCA 10 mg
(N=73) (N=170) (N=T73)
Patients (%) Patients (%) Patients (%)
History of Pruritus 47 (64) 45 (64) 45(62)
Pruritus Ongoing at Baseline 47 (64) 37 (3) 44 (60)
Patients reporting at least1 TEAE 28(38) 39 (56) 51(70)
Pruritus Event?, n (%)
Discontinuations due to Pruritus® 0 10 7 (10)
Pruritus Events by Maximum Severity?
Mild 16 (22) 11 (16) 15(21)
Moderate 7 (10) 15 Q1) 19 (26)
Severe 50) 13 (19) 17(23)
Patients with Interventions for Pruritus Eventsb
Patients with any intervention due to pruritus® 14(50) 24 (62) 30(59)
Patients who receivedany intervention for
pruritus and did not discontinue from the study 14 (100) 23 (%) 25(83)
due to prun'tusd

Table source: Copied and electronically reproduced from Applicant Submission 747-301 CSR 212 of
3119 Note: A TEAEis defined as any AE that newly appeared, increased in flequency, or worsened in seventy Hllowing initiation of study

drug.
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& Incidence is calculated using the number of patients randomized per treatment group as the denominator. T reatment-emergent

pruritus events included the MedDRA PTs of Pruritus, Rash pruritic, Prurigo, Pruritus generalised, Eye pruritus, Ear pruritus, Anal

pruritus, and Vulvovaginal pruritus.

b Interventions for pruritus included one or more of the following: Receiving concomitant medications for pruritus, dosing interval change (i.e.,
decrease in study drug frequency), investigational product interruption, or non-drug treatment.

€ Incidence is calculated using the number of patients with a TEAE of pruritus per treatment group as the denominator.

d' Incidence is calculated using the patients who received any intervention for pruritus per treatment group & the denominator.

€ Incidence based on total number of patients randomized per treatment group.

Reviewer comments:

1. Theincidence of mild and moderate TEAE for pruritus was similar across all treatment arms.

2. Higherincidence was noted for TEAE for moderate pruritus events in OCA treated patients relative to
placebo.

3. Numerically highernumber of patients required medical interventions for pruritusi.e., 14 patientsin
placebo arm; 24 patients in OCA titration armand 30 patients in OCA 10 mg arm.

4. Therewas higherincidence of severepruritus duringthe treatment trial in OCA treated patients, despitethe
exclusion ofthe patients with severe baseline pruritus. The incidence of severe pruritus was 7% in placebo
arm, 19% in OCA titration armand 23% in OCA 10 mg treatment arm.

Figure 44 Incidence of Pruritus Events by Severity: Safety Population (N =216)

100+
Il Severs
80 (1 Moderate
= 3 Mild
m BO- -
(5]
=
S 40 -
e [
- 204
0
Placebo OCA Titration OCA 10 mg
(N=T3) {N=T0) N=T73)

Note: A TEAF is defined as any AFE that newly appeared, mereased in frequency, or worsened in severity following
initiation of study drug. At each level of summation (overall, system organ class, preferred term). subjects reporting
more than one pruritus event are counted only once.

Source: Copied and electronically reproduced fromthe Applicant’s CSR 747-301 page 214 of 3119

New Onset or Worsening of Pruritus

Please note that the baseline disease-related pruritus, pruritus events that were reported as TEAES butwere at the
same or lower severity as that reported at baseline were not included in the analysis of the incidence of pruritus
events. Pruritus events used for the analysis were categorized as new onset or worsening pruritus events.
Patients were consideredto have new or worsening pruritus based on the following criteria:

1. Any mild, moderate, or severe treatment-emergent pruritus eventin patients with no pruritus at Baseline

2. Anyworsening ofthe severity of the pre-treatment condition in patients with pruritus at Baseline

3. TEAEs of pruritus thatoccurred between Day 0and month 6, and were ongoing during the month6to
month 12 were not counted during the latter period.

The reviewer notes that theincidence of new orworsened pruritus during the second 6-month study period was

consistently lower compared to the first 6-month study periodin all treatment arms: 16% versus 11% in the
placebo arm, 31% versus 20% in the titration arm, and 52% versus 16% in the 10mg arm respectively.
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Time to First Onset of Pruritus:

1. The median time to first onsetof pruritus in the OCA treatment arms occurred within the first month, and
was 9 days for OCA 10 mg treatment arm.

2. OCA titration mitigated the time to first onset of pruritus and severe pruritus. Themedian time to onset of
severe pruritus was 158 days in OCA titration armcompared to 11 days in OCA 10 mg arm.

Table 97: Summary of Time to FirstOnsetof Treatment-Emergent Pruritus and Time to First Onset of
Sewere Treatment-Emergent Pruritus by Treatment Arm (Safety Population (N = 216)

5 Placebo OCA Titration OCA 10 mg

ays - _
N=73 N = 70& N=73

nb, nC 28,5 39, 13 51, 17

Mean (SD) Timeto First 81.4(98.72) 62.6 (82.41) 47.3(84.53)

Onset of Pruritus

Median Time to First Onset of 50.5 2.0 9.0

Pruritus

Min, Max Time to First Onset of 1, 344 1, 302 1, 332

Pruritus

Mean (SD) Timeto First of 102.6 (94.49) 160.2 (138.26) 46.1(72.87)

Severe Pruritus

Median Timeto First Onset of 75.0 158.0 11.0

Severe Pruritus

Min, Max Timeto First Onset of 7, 259 3, 362 1, 300

Severe Pruritus

Table Source: Copied and electronically reproduced from the Applicant’s submission CSR 219-3119

Note: Descriptive statistics in this Table are based on the number of patients within each treatment group who experienced pruritus.
& Al patients randomized to OCA titration group

b Number of patients with event of pruritus

€ Number of patients with event of severe pruritus

Patient Reported Outcome: Pruritus Questionnaire

The disease-specific measure for PBCshowed no clinically significantimprovements in comparisonto placebo for
the globalscore orindividual scores of general symptoms, cognitive function, and emotional/social domains;
however, adifference in itch scores was observed in the earlier treatment months. Results fromthe VAS and 5-D
pruritus questionnaire are described below.

Visual Analog Scale
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Figure 45: Pruritus VAS - ANCOVA Scores over Time Using Observed Data: Safety Population (N =216)

50+
: # Placebo (N=73)

40 s = Titration OCA (N =70)
: & 10 mg OCA (N=T73)

30+
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Mean (SE) Pruritus VAS Score

0 § 12
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Table Source: Copied andelectronically reproduced fromthe Applicant’s submission CSR page 221 of 3119

PruritusVAS

A 0-10 VAS was used, where “0” indicates “noitching”and “10” indicates “worst possible itching.”

As the reviewer noted earlier data collection methodologywas not optimaland may have under-represented the
incidence of pruritus.

5-D Pruritus Questionnaire

The 5-D Pruritus Scale is a multidimensional measure that quantifies pruritus. The scale consists of five domains:
duration (1item), degree (Litem), direction (1 item), disability (4 items), and distribution (16 locations of itch).

The scores ofeachofthe five domains are achieved separately and thensummed together to obtain a total 5-D score.
5-D scores canpotentially range between 5 (no pruritus) and 25 (most severe pruritus). Single-itemdomain scores
(duration, degree, and direction) are equal to the value indicated below the response choice (range 1-5). For the
distribution domain, the number of affected body parts is tallied (potential sum0-16) and the sumis sorted into five
scoring bins:sumof0-2 = score of 1, sumof 3-5 = score of 2, sumof 6-10 = score 0f 3, sumof 11-13 = score of 4,
and sumof14-16 = score of 5.

APPEARS THIS WAY ON ORIGINAL
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APPEARS THIS WAY ON ORIGINAL

Reviewer comment:
The main results ofthe 5-D Itch scores were contributed by dimension of “Disability” and “Degree” at Month 3;
and at month 6 “Distribution ” contributed the mainweight.

Management of Pruritus
Per SAP (version 3; 24 September 2012, page 30-391 the management of pruritus was as follows:
1. UseofBile acid sequestrants: such as cholestyramine, colestipol, colestimide, or colesevelam
2. Dose frequencymodification: e.g., on alternate days
3. Drugholiday: Forpatients with severe pruritus, nstruct the patientto stop taking s tudy medicationuntil
the pruritus subsides to an acceptable levelat which time it should be restarted (likely, on a modified,
alternate day dosing schedule). Patients with drugholidays of>28 days total during the DB phase should
be discontinued fromthe trial.
4. UDCA discontinuation
Antihistamines
6. Othertherapies may be tried as deemed clinically appropriate.

e

Number of Patients, n (%)

Placebo
(N=T73)

O CA Titration
N=170)

Patients (%)

Patients (%)

Patientsreportingat least 1 TEAE of
pruritus?

28 (38)

39 (56)

Patients with any intervention due to
pruritus

14 (50)

24 62)

Successful interventions: patients who
received any intervention for pruritus and
did not discontinue from the study due to

pruritus®

14 (100)

23 06)

Patients who had an intervention for
pruritus and discontinued due to pruritus®

1@

Patients whohad no intervention for
pruritusIJ

14 (50)

15 (38)

Patients who did not discontinue the
study due to pruritus®

14 (100)

15 (100)

Patients who discontinued the study due
to pruritus®

Method of Intervention

Total Successful
Interventionsd Interventions
for Pruritusf

Total Successful
Interventionsd Interventions
for Pruritusf

Total
Intervention

Dosing interval change

1(0) 10)

413)

Investigational product interruption

0 0

1@ 1@

0

Dosing interval change and
investigational product interruption

0 0

0
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] Placebo O CA Titration
Number of Patients, n (%)
(N=73) (N =70)
Investigational product interruption and 0 0 3 (13) 3 (13) 5(17)
concomitant medication
Dosing interval change and concomitant 2 (14) 2 (14) 4 (17) 3 (13) 2(7)
medication
Dosing interval change, investigational 0 0 1@ 1@ 10
product interruption, and concomitant
medication
Patientswho had only non-drug 2 (14) 2 (14) 20 209 20
treatment
Patientswho receivedany concomitant 7 (80) 7 (80) 11 (46) 11(48) 14.(47)
medication
Only received BAS 3@Q) 3 Q) 5 @) 522) 5 (17)
Only received antihistamines 2 (14) 2 (14) 4 (17) 4 (17) 2 ()
Only received BAS and antihistamines 10 1() 20 209 4 (13)
Only received “other” concomitant 10 10 0 0 10
medication

Note: ATEAE isdefined asany AE that newly appeared, increased in frequency, or worsened in severity following initiation of study drug.
Percentages are based on the number of patients who received any intervention for pruritus and did not discontinue the study due to pruritus.
Interventions for pruritus included one or more of the following: receiving concomitant medications for pruritus, dosing interval change

(ie, decrease in study drug frequency), investigational product interruption, or non-drug treatment.

Incidence is calculated using the number of patients randomized per treatment group as the denominator.

Incidence is calculated using the number of patients with a TEAE of pruritus per treatment group as the denominator.
Incidence is calculated using the number of patients with an intervention for pruritus as the denominator.

Incidence is calculated using the patients who received any intervention for pruritus per treatment group as the denominator.
Incidence is calculated using the number of patients who did not receive an intervention for pruritus.

Incidence is calculated using the number of patients who received any intervention for pruritus and did not discontinue from the study due to

a

-~ ® O O T

pruritus.

Applicantnotedthe following:

1. OCA-related pruritus was manageable.

2. Concomitant medications including BAS and antihistamines, changes in dosing frequency, and

investigational product holidays were usedto treatpruritus.
3. Therewas no one preferred intervention utilized for pruritus management.
4. Concomitant management was utilized in ~50% patient across thethree treatment arm.
5

Regardless ofthe type of intervention used to manage pruritus, all methods appearedto be similarly

successful.

6. Atotalof100%, 96%, and 83% of patients in the placebo, OCA titration,and OCA 10 mg treatment arms,
respectively, who received an interventionto treata pruritus eventdid notdiscontinue fromthe study due

to that pruritus event.

Pruritus by OCA Titration Sub group

Overall, initiating OCA atthe 5mg dose level followed by uptitrationto OCA 10mg improved tolerability of
pruritus resulted in fewer discontinuations in the titrationarm.
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Table 98: Time to onsetof severe pruritus in OCA titrationarm

Patientswho Remained at OCA 5mg
dose

Patientswho Uptitrated
Non-Responders

(n=39) (n=33)
Severe Pruritus Mean duration 22 days 339 days
Severe pruritus Median duration 72 301 days
Median time for TEAE of pruritus 24 20
Mean time for TEAE of pruritus 61.9 63.3

Source Reviewer generated Table

Table 101 shows thetime to onset of severe pruritus, which was earlier in patients who remained on OCA 5mg
compared to patients who got up-titrated.

The incidence of ongoing pruritus at baselinewas higher for patients who remained at OCA 5mg compared with
those whouptitrated (62% and 42%, respectively).

Overall the titration regimenseemsto help selecting patients who wouldtolerate up-titrationas wella tolerizeto
the drug andhave less pruritus related AE.

2. Hepatic-Related Effects

In this trial the hepatic related adverse events were well balanced across all treatment arms. OCA 5mg and OCA 10
mg seemappropriate doses for early stagedisease patients who have nothad hepatic decompensations.

Serious AEs: There was no dose-dependenttrendin the incidence of hepatic-related events. Hepatic-related SAES
were experienced by 1 patient in the placeboarmand 1 patient in the OCA titration armand 1 patient in the CA 10

mg arm

e 1 patient (Patient 162005, placebo) had one hepatic-related SAEs (1 SAE of upper gastrointestinal
hemorrhage); Patient 162005 whohad oneevent of variceal bleeding. After whichthe patienthadelective

bandingandtherefore coded as varices esophagus, and theywere not variceal bleeding events.

e 1 patient (Patient 139003, OCA titration) had a total of 4 hepatic-related SAEs (2 SAEs of hepatic
encephalopathy, 2 SAEs of ascites with peripheraledema. OCA conjugates have a long half-life, therefore
causality assessmentcannot be ruled out.

e 1 patient (Patient 174004, OCA 10 mg) had 1 SAE of gastrointestinal hemorrhage (probably due to portal
gastropathy) and ascites. In setting of portal hypertension, the bleeding fromcongestive portal gastropathy
may be secondaryto increased portal pressures therefore the underlying liver disease as a cause of

bleeding.

In thisreviewer opiniontheserious hepaticrelated AE were thethree mentioned abovein the SAE discussion.

Nonserious AEs:

Rest other AEs presented across differenttreatmentarms such asincreasein aPTT, MELD (discussed earlier), mild
AE of liver test abnormalities noted as resolved spontaneously inplacebo arm patient, hepaticpain andfeces
discoloredwerenotclinically significant. Sincethe AEswerebalancedacross all treatmentarms. Two patientsin
the trial hadelevation of INR due to anti-coagulationtherapy.

Additionally as noted patient 118008 had antral ulcer therefore the likelysource of bleedingwas the ulcer and OCA
isnot relatedto this event, the reviewer concurs.
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2 patients 149006 (day 52 oftreatment) and 171001 (day 356 of treatment) both in the OCA titrationarm
experienced AE of gallstones and cholelithiasis whichwere AE of moderate severity..

6.313.5 Lipid-Related Effects

Clinical studies evaluating OCA forthe treatment of PBC have shownthat OCA treatmentis associated with early
and sustained reductionin HDL cholesterol. Mild and generally transientincreases in LDL have alsobeenobserved.

Findings published by Crippin et.al., 1992 are as follows: the incidence of atherosclerotic death in patients with
primary biliary cirrhosis was notstatistically differentwhen comparedwith an age-matched and sex-matched U.S.
control population. Findings included progressive increases in total cholesteroland low-density lipoprotein
cholesterolwith an increasing histological stage or severity of disease. High-density lipoprotein cholesterol was
elevated in all stages, with the highest levels in histological stage2and 3disease. Triglycerides were normal or
slightly elevatedin all stages. Apoprotein A-lwas elevated in all but histological stage 4 disease. The conclusion of
the study proposed hyperlipidemia associated with primary biliary cirrhosis does not place PBC patients at risk for
atherosclerotic death.

However, further studies and meta-analyses have shown mixed results. Therefore, the longtermclinical

implications of hyperlipidemia atbaselineand reductions in HDLc observed in OCA trials in patients with PBC®
areunknownatthistime.

Table 99: Changes in Mean HDL Cholesterol in Trial 747-301

OCA 10 mg OCA titration Placebo
Mean HDLc (mg/dL)
Baseline 81.2 81.2 69.6
Month 12 61.8 69 69.6
Mean change at month12 | -19.4 -12.2 0

Table source: Reviewer generated fromthe datasubmitted to the NDA

Changesin meanHDLc (mg/dL) at baseline tomonth 12asnoted in Table 104: A 19 pointmean HDLc reduction
wasnotedin OCA 10 mg arm, 12 points reductionin HDLc was observed in OCA titration armand nochange in
the placeboarm. The HDLc reductions wereseen in 3 monthtrial aswellasin this 12 monthtrial, the duration of
OCA exposuredoes not diminish the HDLc reduction in PBC patients

Table 100: HDLc Reductions seenin Trial 747-301

Patients with HDLc >2 SDreduction (44 mg/dL)

Placebo 0

OCA titration 4

OCA 10 mg 5

Patients with HDLc>1 SD but <2 SD reduction (between 22 to 44 mg/dL)
Placebo 1

OCA titration 14

OCA 10 mg 16

Table source: Reviewer generated fromthe datasubmitted to NDA

Table 105 shows total of4 patientsin OCAtitrationarm, 5 patientsin OCA 10mg armhad anHDLc reduction> 2
SD(i.e.44 mg/dL) and 1 patientin placeboarm; 14 patientsin OCAtitrationarmand 16 patientsin OCA 10mg
armhad HDLc reduction >1 SD but<2 SDthat is between22-44 mg/dL

® Crippin JS, Lindor KD, Jorgensen R, et al. Hypercholesterolemia and atherosclerosis in primary biliary cirrhosis: what is the risk? Hepatology.
1992 May;15(5):858-62.
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There were outliers in the trial and some patients had HDLc reduction as mmch as 86 mg/dLas shown in Table

below:

Table 101: HDLc Reductions Seen Among the Outliers

Baseline HDLc (mg/dL) Month 12 or end of treatment HDLc Decrease in HDLc (Month 12-
(mg/dL) Baseline) (mg/dL)
OCA 10 mg
119.5 34 -85.5
1121 34 -78.1
95.1 359 -59.2
75 29 46
75 37 -38
40.9 8.1 -32.8
62.2 32.8 -294
35.1 6.9 -28.2
422 259 -163
OCA titration arm
75 22 -53
68.5 22 -46
90.5 50 -40.5
64 38 -26
49.5 31 -185
56 37.8 -18.2
Placebo arm
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935 54 -39.5

75.5 58 -17.5

Table Reviewer generated fromdata submitted to the NDA
Each row is a unique patient designated as an outlier.

OCA 10 mg: Out of 64 patient who completed the trial 57 patients had HDLc reduction. Those reductions are listed
in the Table above in patients who had reduction >2 SD and between 1SD and 2 SD. Additionally Table 106 shows,
the patients who had significantHDLc reduction to 8mg/dLand 7 mg/dLand reductionare much as -85.5and 59
mg/dL were seen over 12 month duration. Nine patients in the OCA 10mg arm had reduction<40mg/dL.

OCA titration arm: Out of 69 patients who completed the trial, 42 patients had HDLc reduction. Thosereductions
are listed in the Table 106 in patients who had reduction>2 SD and between 1 SDand 2 SD. Again fewexamples
are noted in this Table. Again HDLc as lowas 22 mg/dL were noted with exposure to OCA with lower doses, that
is 5 mg. Six patients in the OCA 10 mg arm had reduction <40 mg/dL.

Placebo: Ofthe 70 patients who completed the trial 36 patients had HDLc reduction.
9 patients were dosed with OCA inadvertently; therefore those patients are not included in Table 105and Table 106.
3 patientshad HDLC reductionthat were <LLN (40 mg/dL).

Cardiovascular Treatment-Emergent Adverse Events

The distribution of patients with a history of cardiovascular conditions at the start of treatment was comparable
acrosstreatment arms (40%, 34%, and 42% for placebo, OCA titration,and OCA 10mg, respectively). Five patients
(7%) in the placeboarm, 6 patients (9%) in the OCA titration arm, and 12 patients (16%) in the OCA 10 mg had a
cardiovascular TEAE. Most patients with a cardiovascular TEAE had a history of prior or ongoing cardiovascular
disease.

Otherthan the 2 events of cardiac failure, which were severe in severity, all other cardiovascular TEAEs were mild
or moderate in severity. With theexception ofan event of palpitations in the OCA 10 mg arm that was considered to
have a possible relationship to investigational product, all cardiovascular TEAEs were considered to be unlikely or
not related to treatment. Approximately half of the events were resolved at theend ofthe double-blind treatment
period.

A total of 4 cardiovascular SAEs were reported by 2 patients: Patient 105002 (placebo) experiencedan SAEof sick
sinus syndrome and an SAEof chestpain. Abnormal ECG results were reported throughout the study for both
patients. All4 SAEs were assessed by the Investigator as unlikely related to investigational product.

Occurrence of Chest painwasseen across all treatment arms at similar rates.

Pregnancies
One pregnancy occurred during the 12-month, double-blind phase.

Patient 182002 (OCA titration), a 33-year-old female, with no prior pregnancies, who was randomized to the OCA
titration arm, and notified the siteapproximately 59 days after initiation of investigational productthatshe had
become pregnant. Investigational product administrationwas interrupted 3days later. The patientexperienced a
spontaneous abortion while awaiting a planned abortion 87 days after initiation of investigational productand 26
days after IP interruption. Following the spontaneous abortion, the patient resumed participation in the study. The
patient withdrew consent after 266 days of participation in the double-blind phase of the study and receivedthe last
dose of investigational product on Day 239.
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The spontaneous abortionwas considered unlikely relatedto study drugand resolved withoutsequelae. The patient
was not taking any contraception at the time of the pregnancy. Patient 182002 (OCA titration) had a visit schedule
deviation perthe Investigator; however, it is the Applicant’s assessment the patienthad a deviation frominclusion
criterion 5 (any measure of contraception).

MO comments: The Applicantshould continue to maintaina pregnancy registry and followthe outcomes ofthe
pregnantpatientand outcomes ofthe pregnancy. Especially signalwas noted in the non-clinical studies OCA
causedan increase in the incidence ofbenigngranulosa cell tumors in the ovaries and benign granular cell tumors in
the cervixand vaginaof female rats.

These findings were TEAE for pruritus by demographics and baseline characteristics in ITT population: The large
imbalance in sample size in the sub group ofage, gender, race, baseline total bilirubin, and UDCA use versus no
UDCA use at baseline that precludes any meaningful interpretation for TEAEs.

Psychiatric symptoms: One Patient 104003 enrolledin OCA titrationarmexperienced hallucinations. The narrative
read, patient had relevant medical history of depression, anxiety and forgetfulness. The patientexperienced
hallucinations 7 days after starting the OCA 5 mg. The patient never had hallucinationsin the past and the
hallucinations stopped as soon as OCA was discontinued. The temporal association makes it likely in this
particular patient OCA mighthave triggered hallucinations, however this is the lone case.

The reviewer notes these adverse events which were noted in line listings:

Patient162004 had worsening of depressive mood, and the causalitywas assessed possible by the investigator. This
must be monitored during phase 3b (confirmatory trial).

Patient 147001 experienced depression and it was deemed as a possible adverse reactionsecondaryto OCA 5 mg
(day48)

At least 2 patients had either newonset depression or worsening of depression. Again, more dataare required
before a causality association canbe made.

There were four events of neoplasms detection during the trial, andwas a well-balanced across treatment arm.
These are 4 separate patients discussed below:
e Basal cell carcinoma(Placebo)
e Lungneoplasm (placebo)
e Colonadenoma: OCA 10 mg theevent was severeandoccurred on Day 336 ofdosingwith OCA 10 mg,
the patientwas diagnosed with colon adenoma and was thought to be possibly related to thedrug.
e Thyroid neoplasm: OCA 10 mg- the relationshipis possible with OCA 10 mg dosing, Patient 149002; was
diagnosed with as moderate severity and occurred on Day 187 of OCA ingestion, and required resection.
Further details were not provided.
These eventsmustbe followedin futuretrialsto assess ifthese are events are similar to background rates or occur
at higher incidence thangeneral population.

Clinical Laboratory BEvaluation:
1. Hematology Parameters Change Ower Time:

Acrosstreatmentarms, the majority of patients were in the normal range for most hematology parameters. No
clinical meaningful differences in shifts fromNormal to High were observed forany hematology parameter between
the treatment arms.

This reviewer notes thehemoglobin decline seenin patients during the trialand required transfusion were not
accountedin these analyses, please note the narratives for hemoglobin decline and the management.

Coagulation: A few patients had changes in aPTT and INR, however, these were seen equally among all the
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treatment arms. Qfnote, there wereisolated changes in INR across all treatinent arms.

2. SerumChemistrvParameters Change Over Time
No meaningful differences in absolite mean changes in serumchemis try parameters frombaseline to each assessed
time-point were observed across treatment arms, with the exception ofanalytes expected to beaffected by OCA. In
addition, compared with placebo, more patients in the OCA treatment arms with normal glucose levels at baseline
developedhigh glucose levels at Week 2and Month 3.

A Clinical IRwas sent and the Applicant stated:

Given that patients were not consistently fasted during screening, an analysis ofthe number of patients with normal
Day 0 glucose values who subsequently developed high glucose values was conducted and demonstrated similar
results in all three treatment arms : placebo n=15, titrationn=18, 10 mg n=17.

None ofthe patients that experienced changes in serumglucose reported an AE that was clinically associated with
the finding orreceived specific treatment with the exception of2 patients.

Patient 145008, an 83 year old black female with a history ofinsulin dependenttype Il diabetes randomized to the
Titration armand who experienced an SAEdescribed by the Investigator as mild, unrelated syncope after
developing urinary tractinfection, becoming dehydrated and in the setting of preexisting cardiomyopathy (SAE
Case Number: 2013-747-301-02).

Patient 174011, a 63 yearold white female patient randomized to placebo and with a prior history ofinsulin
resistance continued to receive Metformin 1000 mg TID, a medication she had initiated prior to enrollment.

Narrative of bothpatients read and the reviewer agrees withthe Applicant’s assessment. At this time, with these
data a signal couldnotbe identified that glucose control is being altered by OCA.

3. Hepatic and Renal Biochemis tiry Markers:
Mean reductions in ALP, total bilirubin, and conjugated bilirubin were observed forboth OCA treatment arms,

compared with placebo treatment arm. Patients treated with OCA had improvements frombaseline in all 3
laboratory parameters (GGT, ALT, and AST). Improvements were observedas early as 2 weeks, with the largest
magnitude ofres ponse generally observed by month 3. Following month 3, the magnitude ofres ponse was sustained
throughmonth 12.

Only 1 patient in OCA titration armand 5 patients in OCA 10 mg arm demonstrated ALP normalization while no
placebo-treated patients had an ALP value within the normal limits by month 12.

The majority of patients across treatmentarms were in the normalalbumin category at baseline; nochanges were
observedat month 12.

Renal (protein, BUN, and creatinine) parameters: mean protein, BUN, and creatinine values were stable forthe
duration ofthe double-blind treatment phase across all treatment arms and no clinically meaningful shifts from
baseline were observed during the study.

Table 102: Patients with ALT, AST, and/or GGT >2 Times Baseline Value and >ULN During the Double-

Blind Treatment Period
i Month Month Month
Patient Analyte Baseline? Day 0 Week 2 Month 3 6 9 1
Placebo
119001 ALT (UL) 494 39.8 448 30.7 52.7 449 113.9*
AST (UL) 415 339 38.7 27.9 437 41.9 276.4*
161003 GGT (U/L) 302.6 328.7 359.2 2713 614.5* 508.5 554.5
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164003 ALT (UL) 313 334 172.5% 421 33.7 31.0 30.3
Uns:
239.4*
AST (U/L) 293 31.5 112.3* 38.5 33.0 31.4 33.1
Uns:
174.2*
GGT (U/L) 188.3 180.6 483.7* 3103 214.1 150.3 175.8
Uns:
814.4*
175006 GGT (U/L) 197.8 2475 193.0 262.5 273.4 398.8* 369.3
179006 GGT (U/L) 379.9 3434 695.3 924.2* 946.8* 922 3* 906.1*
OCA Titration
138003 ALT (U/L) 238 23.1 NA 214 19.7 26.8 16.2
Retest:
53.3*
OCA 10 mg
118003 ALT (U/L) 30.5 28.1 26.9 23.0 223 64.2% 32.3

Table source: CSR 747-301 page 252 0f 3119

ALT = alanine aminotransferase, AST = Aspartate aminotransfrease, GGT = gamma-glutamyl transfrase,
LLN = lower limit of normal; NA = not available; OCA = obeticholic acid, ULN = upper limit of nommal; Uns = unscheduled.

2 Baseline was defined as the mean of all available evaluates prior to treatment.
* Indicates an increase in liver enzyme >2 times baseline value and =ULN when converted to ULN value. Actual values with < were
imputed by multiplying the value by 0.9.

Refrrence range fmales: ALT: 6.6 U/LLLN, 22.9 U/LULN; AST 11.8 U/LLLN, 25.7U/LLLN, GGT: 23.6 LLN, 3.9.

A total of 5 patients had elevations in AST, ALT and GGTin the 12 monthperiod. PBC is relatively slowly
progressivedisease. One patient (Patient 164003, placebo) experienced elevations in ALT, AST, and GGT>2 times
Baseline values and a laboratory abnormality that was assessed as a TEAE ofabnormal liver fiunction test.

No other TEAEs related to liver enzyme elevations were reported.

Urinalvsis

In all treatment arms, transient individual variations in urinalysis parameters were observed. No trends in changes in
parameters emerged and no apparent clinical meaningful differences were observed between treatmentarms in any
of the urinalysis parameters.

Vital Signs
There were no apparent differences in the mean change frombaseline for systolic and diastolic

Two patients in the OCA 10mg arm experienced a TEAEconsidered tobe related to vital signs (Patient 198001 [BP
increased] and Patient 105003 [heart rate iregular]).

One patient (1%) in the placeboarmand 5 patients (7%) in the OCA 10 mg arm reported TEAEs of pyrexia. No
otherindividual vital sign results were reported as a TEAE by Investigator.

Body Weight and BMIL:
Overall, no clinically meaningfulmean changes frombaseline to month 12 in body weight or BMI were observed in

any ofthe treatmentarms.
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Physical Examination:
Clinically significant treatment-emergent physical examination findings were similar between treatmentarms.

More patientsin the placeboarmexperienced abnormal QTcF measurements; 12 patientsin the placeboarm, 6
patientsin the OCA titrationarm, and 7 patients in the OCA 10mg arm had abnormal QTcF measurements of QTcF
>450 msec orchange in QTcF >30 msec at Month6, Month 12, EOT, or at an unscheduled visit. No patients treated
with OCA experienced a QTcF of>500 msec throughout the treatment period.

Two patients treated with placebo and 1 patienttreated with OCA, experienced cardiovascular TEAEs andan ECG
abnormality duringthe conductofthe study. The narrative of the placebo patient had pre-existing cardiac condition
of cardiomyopathy, aortic stenosis, aortic valve replacement, implantable defibrillator in one patient and atrial
fibrillation that was ongoinganda surgical ablationfora cardiac arrhythmia in 1999 in second patient. The reviewer
considers the ECG abnormality was attributable to the pre-existing medical condition.

Patient 180004 (OCA 10 mg) had an abnormal potentially clinically significant ECG at month 12 with sinus
bradycardia, non-specific intraventricular conduction defect, left axis deviation, anterolateral myocardial infarction
(MI). The patient had a medical history of hyperlipidemia and Hashimoto disease that were ongoing. A TEAE of
hypertension was noted 83 days after study initiation. The TEAEwas considered unlikely related to investigational
productandwas ongoingat the end of the double-blind treatmentperiod.

This reviewer agrees that the causality assessment isappropriateandthe AEs are unlikelyto be caused by OCA.
Serious cardiovascular events (suchas Ml in this patient) should be monitored in post approval settings.

Mayo Risk Score

The MRS s a mathematical model predicting survival in non-transplanted patients suffering fromPBC and was the
first disease-specific algorithmto assess risk of clinical. This modelallows the calculationofa riskscore including 5
variables (patient’s age, serumbilirubin and albumin concentrations, prothrombin time, and presence of peripheral
edema and antidiuretic therapy). Higher scores are indicative of worse disease severity, with a MRS of 7.8 defined
as an optimal time point for liver transplantation.

The baseline MRS were low and comparable across treatment arms, which is not unexpected in this study
population giventheir relative early stage of disease (i.e., the majority of patients hadalbumin values >LLN,
Baseline INR <1.3, and total bilirubin <ULN and patients with clinically significanthepatic decompensationwere
excluded).

Mean MRS remained generally stable for all treatment arms throughout the 12-month treatment period with similar
mean score pre-and post-treatment.

MELD Score

The MELD scoring systemis asystemusedto assess the severity of chronic liver disease. It was initially developed
to predict death within 3months of surgery in patients who had undergone a TIPS procedure and was subsequently
used in determining prognosis and prioritizing patients for receipt of a liver transplantregardless of their diagnosis.
Anincreasing MELD score is associated with increased severity of hepatic dysfunctionandincreased 3-month
mortality risk.

Forreference:a MELD score <9is correlated with 1.9% 3-month mortality risk; A MELD score of10to 19 hasa 3
month mortality risk of 6%. MELD score is now used by the United Network for Organ Sharing in the USand
Eurotransplants to managethe organallocation for liver transplantation. The threshold for placementon an organ
transplantation queue varies between regions across the globe but a score of 15 results in a place on the transplant
waiting list in the US.

The MELD score is useful in assessing patients with significantdecompensation. The MELD score is derived from
the patient’s serumtotal bilirubin, serumcreatinine, and INRto predict survival.

Mean MELD scoreswerebetween6 and 7 for all three treatment arms both at baseline and at the end oftrial.
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DEXA Scans
In asubset of patients (n =138 at baseline andn =122 at Month 12), DEXA scanswere done to assess femoral neck
bone density and lumbar spine density.

DXA scanswere used to assess femoral neckand lumbar spinebone mineral density at Baseline and Month 12in
approximately 55% of patients fromthe ITT population (n =138 at Baseline and n =122 at Month 12). DXA scans
of the lumbarspine and femoral neck were conducted at a subset of study sites with the capabilities to performthis
assessment. Atthose selected centers, all patients were to undergo theassessment. A total of 40/59 (68%) of study
sites indicated they had the capability of performing DXA scans. Thirty-seven of the 40 sites with DXA capabilities
actually performed DXA scans. Ofthese 37 sites, 144 patients were enrolled and the majority (96%) ofthese
patients underwent DXA assessment. No explanation was provided for why the 6 patients (4%) did not have DXA
scans performed. Of these 6 patients, 2were in the placeboarm, 3 were on OCA 10 mg, and 1was on OCA titration
5-10 mg.

ForProtocol 747-301 DXA scans could be scheduled +2 weeks fromeach appropriate visit. Patientswhohada
recent DXA scanwith an available report within 6 months prior to Day 0did not need torepeat the Baseline DXA
scan. There were no specifications onthe typeof DXA device to be used. The protocol did require that the same two
bone locations be scanned (i.e., femoral neckand lumbar spine) and that scans be performed with central rather than
peripheraldevices. Study site personnel recorded thebone location scanned, and for femoral neck scans, the side of
the body forthe femoral neck scan (left or right) was recorded. Bone density datawere read locally fromthe device
and entereddirectly by thestudy site into the eCRF. There was no systematic harmonization of DEXA data across
sites, nordocumentation of quality control measures at eachsite. That patients could be rescanned on the same
machine at follow-up was not specified.

The age-matched reading, knownas the Z-score, compares a person's bone density to what is expected in someone
of equivalent age, sex, and size. However,amongolderandelderly adults, low bone mineral density is common; so
that comparisonwith age matched norms canbe misleading. The Z-score is useful in premenopausal women, men
underthe ageof50, and in children.

T-score changes may correlate inaccurately with bone mineral density changes, as varying baseline standards for
peak bone massare used. Importantracial, geographic and gender differences exist in average peak bone mass
values, oftenexplained by differences in body size. The only bone DXA-derived endpoint acceptable to FDA is
bone mineral density expressed in units of g/cm2.

Table 103: DEXA Data: Safety Population (N=216)

Placebo OCA Titration OCA 10 mg
Baseline | Month Mean Baseline | Month Mean | Baseline | Month Mean
12 Actual 12 Actual 12 Actual
N=47 N=44 Change N=49 N=42 | Change N=44 N=38 | Change
Lumbar (L2-L4) BMD
g/cm? 0.97 0.97 0 1.02 1.01 -0.01 1.03 1.00 -0.03
T- -1.16 -1.42 -0.26 -1.10 -1.10 0 -0.82 -1.02 -0.09
Score
Femoral Neck BMD
g/cm? 0.79 0.76 -0.03 0.80 0.81 0.01 0.87 0.81 -0.06
T- -1.15 -1.48 -0.33 -1.29 -1.28 -0.01 -0.89 -1.06 -0.17
Score

Table source: Copied and electronically reproduced fromthe Dr. Stinson consult review (generated by Dr. Stinson)

Reviewer Comment:

CDER Clinical Review Template 2015 Edition 194
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review

Ruby Mehta

NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Mean changes in lumbar and femoral neck bone mineral density over 12 months appear comparableacrossthe3
treatment groups. Generally, mild reductions in BMD were observedin alltreatmentgroups. These BMD changes
are unlikelyto be associatedwith increased fracture risk. An associationwith increased fracture risk has been
shown only withmuch higher BMD decreases. Foreach standard deviation decrease inage-adjusted BMD, the risk
for any fracturehasbeenshown toincrease by a factor ofabout 1.5.

Overall, the incidence of osteoporosis in the OCA trial islow compared to thatreportedin previous PBC studies. It
may be that most seriesin the past included either a small number of patients or theanalysis was performedin the
eightiesor early nineties, when the disease was diagnosed in patients with significant cholestasis with advanced
liver damage and morebone loss.

Safety Conclusions:
Overall,administrationof OCA 5 mg and OCA 10 mg was safe and generally well tolerated over a 12-month period
in patientswith PBC.

1. Pruritus:
Pruritus was the mostcommon TEAEwith a higher incidence reported in OCA treatment arms (OCA titration
[56%] and OCA 10 mg [68%] versus the placebo [38%]).

Based on the rate of treatmentdiscontinuations due to pruritus, treatment was better tolerated in patients treated with
OCA who initiated treatment at 5mg and titrated up to 10 mg after 6 months based on clinical response.
Additionally, the severity of pruritus was mitigated by this dosing strategy compared to starting at OCA 10 mg.
There were no discontinuations due to pruritus in the placebo arm, and in the majority of patients who experienced
pruritus in this arm, the maximum severity of pruritus was mild or moderate. Pruritus was manageable with
concomitant treatments or dosing interval changes. A substantial number of patients in eachtreatment armwho
experienced pruritus did not receive treatmentfor their pruritus, butwere able to remain in the study; supporting
tolerability of treatment-emergent pruritus during the study.

The incidence of TEAES assessed as related, severe, or leading to study discontinuationwas higher in patients
treated with OCA, compared with placebo. Withthe exception of SAEs, these imbalances were predominantly
attributedto pruritus.

2. Total TEAES
A total of 66 patients (90%) fromthe placebo armreported 452 TEAES, 65 patients (93%) from the OCA titration
arm reported 471 TEAES, and 69 patients (95%) from the OCA 10 mg arm reported a total of 467 TEAES.

TEAFs occurring in>5% of patients ineither of the OCA Arms

TEAEs that occurred with an incidence 0f>5% and were reported more frequently in either ofthe OCA treatment
arms compared with placeboincluded pruritus, rash, eczema, fatigue, pyrexia, peripheral edema, nasopharyngitis,
influenza, bronchitis, sinusitis, diarrhea, constipation, arthralgia, arthralgia, cough, oropharyngeal pain, procedural
pain, fractures, palpitations, and hypothyroidism.

TEAE:s that occurred at an incidence of>5% and were reported with an incidence 0£>3% more frequently in
patients receiving OCA compared with placebowere limited to pruritus, fatigue, hypothyroidism, procedural pain,
oropharyngeal pain, arthralgia, sinusitis, peripheral edema, pyrexia, palpitations, eczema, bronchitis, and
nasopharyngitis.

Related AEs

As expected based on prior experiencewith OCA treatment in patients with PBC, the most common related TEAE
was pruritus. In all treatment arms, the majority of pruritus AEs were considered related to investigational product.
The incidence and number of patients with related TEAEs of pruritus was 27 patients (37%) in the placeboarm, 35
patients (50%) in the OCA titration arm, and 48 patients (66%) in the OCA 10 mg arm. Incidence of fatigue was
higherin OCA treated patients.

This reviewer sees no evidence ofa safety signalfor bonehealth or fracturerisk for OCA. The
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DXAscan results are generally consistentwith the disease state, although they indicate less osteoporosis than
reportedin earlier series of PBC patients. The rate ofboneloss is comparable to theage-related general
population. However, this should be followed post-marketingandin the phase 4 trial to assess long-term effects.

Serious AEs

With the exceptionofthe SAEthat was fatal, all SAES resolved with orwithout sequelae. In the placebo, OCA
titration,and OCA 10mg arms, 4%, 16%, and 11% of patients experiencedan SAE. No clear dose-related pattern
was observed in the types of events that were serious in nature. No SAEs were considered by the investigatorto be
related to investigational product.

3. Hepatic-Related Effects
Wellbalanced distribution of hepatic related serious AEs were noted across the three treatmentarm. One patient
each had hepatic related AEacross each treatment arm. Although he number of events was higher in OCA treated
patients. Placebo (1 eventin 1patient), OCA titration (4eventsin 1 patient)and OCA 10mg (1 event in 1 patient)
were noted. Non serious events: Two patients had gall stone during the trial period.

4. Lipid-Related Effects
Lipid changes, were concerning for decrease in HDLc

5. Cardiovascular-Related TEAES
Cardiovasculareventsare of special interest in the setting of lipid changes in the OCA treatmentarms. No treatment
differences were observed for cardiovascular-related AEs or SAEs. A total of 4 cardiovascular SAEs were reported
in 3 patients: 1 patient in the placeboarmexperienced sick sinus syndrome, 1 patient in placebo armhad SAE of
chest pain, and 1 patientin the OCA titration armhad 2 SAEs of cardiac failure, 1 of which was fatal.

Palpitations were seenin 7% patients in OCA 10 mg arm, 3% patientsin OCA titration armcompared with 1%
patient with placeboarm. In patients on OCA treatmentarmin at least 50% patients there was no prior history of
cardiac diseaseand in abouthalf the patients the AE of palpitation was ongoing after completion of the double blind
trial duration.

6. Deaths and Other Serious Adwerse BEvents
One death occurredduring the double-blind phase (cardiac failure) in a patient fromthe OCA titration armthat had
an extensive history of cardiovascular conditions including cardiacfailure.

7. Adwerse Bents Leading to Study Discontinuation
Two patients (3%) in the placeboarmexperienced TEAEthat resulted in study discontinuation. In the OCA titration
treatment armand the OCA 10 mg treatment arm, 5 patients (7%) and 8 patients (11%), respectively, experienced
TEAEs leading to study discontinuation.

The majority of TEAEs leading to study discontinuation were attributed to pruritus and occurred in the OCA 10mg
treatment arm (7 patients [10%]). One patient (1%) in the OCA titration treatment armexperienced a TEAE of
pruritus that resulted in study discontinuation. No placebo-treated patients withdrew due to pruritus.

8. Safety Laboratory Parameters
Otherthan the lipid and hepatic test results discussed earlier, no clinically meaningful differences betweenthe
treatment-arms were observed for any safety laboratory parameters.

Other Safety BEvaluations
1. Asmay beexpected, no orminimal changes in MRS and MELD scores were observed in either treatment
arm indicating overall stable disease state over the course ofthe 12-month treatment period.

1. Noevidence ofasafetysignalforbonehealthorfracturerisk for OCA. The DXA scan results are generally

consistentwith the disease state, althoughthey indicate less osteoporosis than reported in earlier series of
PBC patients. Therate ofbonelossis comparable to the age-related general population.
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2. Overall, no clinically meaningfulmean changes frombaseline to month 12 in body weight or BMIwere
observedin any ofthe treatment arms. No clinically meaningful differences in vital signs (with exception
of patients in OCA 10 mg arm who experienced hypertension and palpitations as noted in review).

3. ECG changes:No patients treated with OCA experienceda QTcF of>500 msec throughout the treatment
period. No significant ECGs changes were observed frombaseline to month 12 in the OCA treated patients.

7 Integrated Review of Effectiveness

7.1 Assessment of Efficacy across Trials - Monotherapy

The reviewer will presenteffectiveness of monotherapy OCA usein patients who achieved the composite endpoint
mn ALP. Since the phase 2and phase 3 trials utilized different doses and different durationa direct comparison of
these trials is notpossible. Therefore a pooled data analysis ofa comparable duration, and comparable dose, i.¢.,
OCA 10 mg (dose submitted for marketing approval) has been analyzed for this section.

These were notpre-specified analysesie.. analyses are post-hoc assessments.

Populationanalyzed:

Trial 747-201: A totalof20 patients were enrolled of which 16 completed thetrial for duration of3 months. A total
of 8 patients were responders i.e., achieved the biochemicalresponse: ALP <1.67x ULN and Total Bilirubin <ULN,
and ALP Decrease 0f>15% from baseline to month 3 with OCA monotherapy.

Trial 747-301: A totalof7 patients were enrolled in the trial that were on OCA monotherapy of which all the
patients completed the trial for 3 month duration. A total of 2 patients outof 7 patients achieved theres ponder
criteria: ALP <1.67x ULN and Total Bilirubin <ULN, and ALP Decreaseof>15% from baseline to month 3 with

OCA monotherapy
Table 104: OCA Monotherapy

747-201 notherapy
Month 3 Mo PY)
Placebo OCA 10 mg
N=23) N=20)
Responder, n (%) 1(4) 8 (40)

Table: Reviewer generated fromNDA submission
Responder criteria: Composite Endpoint: ALP <1.67x ULN and Total Bilirubin <ULN, and ALP Decrease of>15%
from Baseline to month 3

Table 105: PooledData of the Double Blind Trial 747-201 and747-301 Patients achieving the Composite

Endpoint
Month 3 Composite Endpoint at Month 3
Responder (%)
OCA Monotherapy
Placebo (N =29) 13)
OCA 10mg (N=27) 10 (37)
Combination (+UDCA)

Placebo (N=106) 5 (5%)
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OCA 10 mg (N=105) 43 (41%)

Table: Reviewer generated fromNDA submission
Responder criteria: Composite Endpoint: ALP <1.67x ULN and Total Bilirubin <ULN, and ALP decrease of>15%
from baseline to month 3

Figure 46: Double-BlindPercentage of Patients Achieving Primary Composite Endpoint: ITT Population (N
=54), Monotherapy

747-201 ) 747-301 : Pooled
(Monotherapy) (Monotherapy)  +  (Monotherapy)
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Figure Source: Adapted fromthe Applicant submission of Summary of clinical efficacy page 145 of 190
Endpoint: ALP <1.67x ULN and Total Bilirubin <ULN and ALP Reduction >15%

Figure 47 shows the ALP percent reduction in the trial 747-201 was about 40% ALP reduction. In trial 747-301 the
percent reduction at month 3was about30% which dropped ~ 15% reductionin the ALP at month 12. Although no
patient discontinued fromthis treatment armonly 2 out of 7 achieved efficacy endpoint. However, at end of
treatment the mean ALP reductionwas closeto 30%.
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Figure 47 : Double-Blind Phase LS Mean (SE) ALP Values at Baseline, Month 3, and
EOT: ITT Population (N =54), Monotherapy
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Figure source: Copied and electronically reproduced from the Summary of Clinical Efficacy page 145 of 190

This graph shows pooled dataformtrials 747-301 and 747-201. The left graph is the total number of patientsi.e.,
placebo (N=29) and OCA monotherapy 10mg (N=27). At month 3mean ALP forplacebo armdid not change.
Whereasthemean ALP ofthe OCA treated patients came downto the phase 3trial pre-specified endpoint. The right
graph showsendoftreatment (Day 85and not month 3) assessmenthas been plotted separately as trial 747-201 was
an 85 day trial.

Figure 48: Monotherapy (OCA) Versus Combination (OCA+UDCA) Therapy
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Source: Adapted fromthe Applicants submission of Clinical Overview page 54 of 86

Monotherapy Summary:
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Pooled data fromtrial 747-201 and 747-301 are not the most optimummethod ofassessing the effectiveness ofuse
of OCA as monotherapy. However, given the inability to recruit patients whowere not on UDCA was a major
hurdle leading to a small sample size foranalyses for OCA monotherapy effectiveness.

However, these pooled data show numerically greater number of patients respondedto OCA relative to placeboat
month 3.

1. OCA monotherapy is generally well tolerated. Notably, in trial 747-201 at least 50% patients had
moderately advanced stagedisease. No major or serious safety signal (other than pruritus) was seenduring
the trial.

2. Patients whocannot tolerate UDCA have nomedical treatmentoption remaining. OCA will be an
alternative to patients whoare unable to tolerate UDCA.

3. Thebaseline ALP in trial 747-201 was higher mean ALP 0f448 U/L (~3.8 x ULN) and ~50% patient had
ALP> 3 x ULN compared to patients in 747-301 where the mean ALP was 304 (~2.6 x ULN). At month 3,
patients treated with OCA monotherapy achieved reductions in ALP levels that were similar to those on
combination therapy althoughtheabsoluteas wellas percent reductions with OCA monotherapy were
greater in comparisonto combination therapy as seenin Figure 48

4. However, more data are required to assessthe longtermsafety and efficacy of OCA use as monotherapy.

The primary endpointwas not pre-specified for the analyses of pooled data. There we no secondary endpoint for the
analyses ofthese pooleddata. The reader is directed to Section 6 for details of individual trial results.

The subpopulations were very smalland precluded any interpretation.

The onset of responsewas similari.e., ALP reductionwas seenat 2weeks and the response was durable for 3
months.

Conclusions:

While the data is sparse, there is enough evidence to approve OCA used as monotherapy in patients intolerantor
who do not have an adequate responseto UDCA. Additional, safety and clinical efficacy data should be obtained
fromthe phase4trial.

7.11 Considerations on Benefitinthe Postmarket Setting

A PMR has beenrequested by the FDA to conduct a trial in PBC patients using OCA as monotherapy forassessing
long termsafety of OCA monotherapy use.

7.12 Other Relevant Benefits

The major benefit of OCA that will benefit PBC patients are the UDCA nonresponders. The patients who donot
respond donothave therapeutic alternatives and will benefit with OCA use.

7.2 Integrated Assessment of Effectiveness

Please see Section 6 for review of effectiveness as seen across eachtrial.

8 Review of Safety

8.1 Safety Review Approach
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The safety information for this section has been reviewed fromthe

1. Clinical Pharmacology Studies
a. 16 clinical studies in healthy volunteers
i. phase lstudiesevaluated OCA
ii. pharmacokinetics (PK)and short termsafety,
iii. pharmacodynamics (PD), clinical DDIs,
iv. QT prolongation potential (thorough QT study),
v. absolute bioavailability, relative bioavailability,
vi. hepatic impairment, food-effect, and
vii. Agentalteringgastric pHon OCA PK.

2. Randomized, Double-Blind, Placebo-Controlled Studies 3
a. Two phase 2trials: 747-201 and 747-202
b. Onephase 3trial: 747-301

3. Open-Label, Uncontrolled Studies
a. Theinterim datafromopen-label, uncontrolled, long-termsafety extension (LTSE) phases (747-301
LTSE, 747-201 LTSE, and 747- 202 LTSE),
b. Open-label, uncontrolled primary treatmentphase (PTP) of 747-205 (also in patients with PBC)

4. OtherIndications (only pooled forexposure)
Type 2 Diabetes Mellitusand NAFLD
Nonalcoholic steatohepatitis (NASH)
Alcoholic cirrhosis with portal hypertension
Bile Acid Diarrhea

Bariatric and Gallstone Surgery

® o0 o

8.2 Review of the Safety Database
8.21 Owrall Exposure

Acrosstheclinical studies that were pooled for exposure, 1325 male and female patients were exposed to at least 1
dose of OCA. Of those, 1147 patients (87%) had >1 week ofexposure and 232 patients (18%)had >1 yearof
exposure. Of all patients treated with OCA, 152 patients (11%)had >1.5 years ofexposure and 70 patients (5%) had
>2 years ofexposure to OCA. Across all clinical pharmacology studies, 819 patients were exposedto OCA and 88
patients were exposed to placebo.
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Figure 49: Cumulative Investigational Product Exposure (All OCA-Treated Patients, N= 1325)
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Figure source: Copied andelectronically reproduced fromthe Clinical summary of safety page41 of 162

Cumulative exposure data are based on all pooled patients exposed to OCA over time; exposure was calculated at each timepoint from the
following studies: D8601002, 747-101, 747-102, 747-103, 747-104, 747-105, 747-107, 747-108, 747-109, 747-110, 747-111, 747-112, 747-114,
747-115, 747-116, 747-201 Double-Blind Phase, 747-202 Double-Blind Phase, 747-301 Double-Blind Phase, 747-201 LT SE Phase, 747-202
LTSE Phase, 747-301 LT SE Phase, 747-203, 747-204, and 747-205 PTP. Cumulative exposure data for FLINT, OBADIAH1, OCABSGS, and
DSP862001 are not available and are therefore not included. Exposure for Study 747-113 was not included; the study used a radiolabeled oral and
intravenous formulation of OCA.
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Table 106: Patients/Healthy Volunteers exposedto OCA during the Drug Development Program

Studies Conducted by the
Clinical Pharmacology Studies
0oCA Placebo
Human PK/Bioavailability® 44 NA
;Z‘::::;;ive Bioavailability and Bioequivalence (Healthy 320 NA
Human PK/Safty Tolerance® 124 24
Human PK/Intrinsic Factors? o A
Human PK/Drug Interaction® 236 NA
Human PD and PK/PDf 63 64
Study 747-1138 13 NA
Phase 1 Subtotal 832 88
Controlled, Double-Blind Studies in Patients with PBC

747-201 36 23

747-202 127 38

747-301 143 73
Phase 2 and Phase 3 Subtotal 306 134

Uncontrolled, Open-Label Studies in Patients with PBC

747201 LTSED 28 NA

747-202 LTSEP 8 NA

747-301 LTSER 193 NA

747-205 PTP 27 NA
Uncontrolled, Open-Label Studies in Unique Patients with .
PBCHK 126 NA
g;tél Number of Patients Exposed to OCA in Patients with 432 NA

Completed Studies in Other Indications Conducted by the Applicant
747-203 (T2DM and NAFLD) 41 23
747-204 (Alcoholic Cirrhosis) 33
Total Number of Patients Exposed to OCA and Placebo in 1325 245
Studies Conducted by the Applicané
Ongoing and Completed Investigator of Partner Initiated Trials

FLINT (NASH) 141 142
D8602001 (NASH)™ 150 30
OBADIAHI (Bile Acid Diarrhea) 28
OCABSGS (OCA in patients undergoing planned banatnic surgery or gallstone 14° 14°
surgery)

Table source: Copied and electronically reproduced fromthe Summary of Clinical Safety page 46 0f162
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NAFLD = non-alcoholic fatty liver disease; NASH = nonalcoholic steatohepatitis; T2DM = diabetes mellitus type 2 a Study 747-104,
D8601002

b Study 747-115, 747-116

¢ D8601002 SAD/MAD, 747-101, 747-102, 747-105, 747-107

d Study 747-103

e Study 747-109, 747-110, 747-111, 747-112, 747-114

f Study 747-108

g Study not pooled for exposure.

h Includes 16 patients exposed to OCA during the Study 747-201 double-blind, 57 patients exposed to OCA during 747-202 double-blind, and
127 patients exposed to OCA during 747-301 double-blind.

i Patients who were randomized to placebo in the double-blind, placebo-controlled studies and rolled over into the LT SE phase and patients from
Study 747-205.

j Nin)e/)ty-nine patients who received OCA during the double-blind, placebo-controlled studies also received OCA and are therefore subtracted
from the total number of unique patients who participated in all studies.

k Study 747-201 LT SE, Study 747-301 LT SE, and Study 747-205 LT SE are ongoing.

| Studies pooled for exposure included all clinical pharmacology studies (with the exception of Study 747-113), Study 747-201 double-blind,
747-202 double-blind, 747-301 double-blind, and their LT SEs, Study 747-205 PTP, Study 747-203, and Study 747-204.

m Study D8602001 is still blinded. The number of patients exposed to OCA and placebo are estimates.

n Including 747-203, 747-204, D8602001, FLINT, OBADIAH1, and OCABSGS 0 OCBASGS is still blinded. The number of patients exposed to
OCA and placebo are estimates.

p Includes estimated exposure of 150 patients in Study D8602001 and 14 patients in Study OCABSGS and 13 patients exposed to OCA in Study
747-113.

g Excluding estimated exposure in Study D8602001 Study OCABSGS, but including Study 747-113.

D8601002 had two parts: A double-blind, placebo-controlled, randomized, ascending single dose and multiple dose study (SAD/MAD) to
investigate the safety and pharmacokinetics of DSP-1747 and open-label, single-dose, two-period, crossover study to determine the efect of food
on the pharmacokinetics of DSP-1747 in health Japanese male patients.

OCA exposure during the double-blind treatment period in patients with PBC includes:
1. 300 (98%) patientsforat least aweek.
2. 142 patients (87%) with at least 3months ofexposure
3. 37 patients (45%) with >12 months of exposure;
Patient in 747-301 completed the 12-month trial; most patients had their last study visit prior to Day 365 (due to
protocol visit windows) and were therefore not included in the calculation of exposure for at least 12 months.

OCA exposure in the open-label studies in patients with PBCis limited to those patientswho enrolled in the LTSE
phase of studies 747-201, 747-202, and 747-301, and in the PTP of Study 747-205 and includes:
1. 324 patients (99%) with >1 week of exposure (fromthe start of the LTSE period or the startofthe PTP of
747-205);
2. 279 patients (86%) with >6 months of OCA exposure
3. 148 patients (45%) with >1 year exposure.
4. Twenty-threepatients (7%) had at least 2 years of exposure duringthe LTSE phase (747-201 LTSE Phase,
747-202 LTSE Phase, 747-301 LTSE Phase, and 747-205PTP Phase.
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Figure 50: OCA Exposure in Patients with PBC (N = 432)
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Figure Source: Copied and electronically reproduced fromthe Clinical summary of safety page 44 of 162
Includes patients from Studies 747-201, 747-202, 747-301, 747-201 LTSE, 747-202 LTSE, 747-301 LTSE, and

747-205 PTP.The figure above also include placebo patients thereforethe total number of patients exposed reflect
N=425.
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Patient dis position: Subject Disposition by Dose - Do uble- Blind, Placebo- Controlled Studies in Subjects with PBC (All Randomiz ed Subjects, N =

442)
747-201 747-202 747-301
Number of PBO OCA OCA Total PBO OCA OCA OCA Total PBO OCA OCA Total
Subjects (n, %) 10 mg S0mg OCA 10 mg 25mg 50 mg OCA Titration | 10 mg OCA
Subjects 24 20 16 36 38 38 48 41 127 73 71 73 144
Randomized
All Treated 23 20 16 36 38 38 48 41 127 73 70 73 143
Completed DB Study
Yes 23 16 (80) 9 (56) 25(69) 37(97) 32 42 (88) 25(61) 99 (78) 70 (96) 64 (90) 64 (88) 128 (89)
(96) (84)
Overall Subject 0 4 (20) 7 (44) 11(31) 1(3) 6 (16) 6 (13) 16 (39) 28(22) 34 6 (8) 9 (12) 15(10)
Discontinuations

Table source: Summary of Clinical Safety (NDA/MAA) page 53-162

PBO = placebo

2 In Study 747-301, subjects randomized to OCA 5 mg were assessed at Month 6 for clinical response and tolerability. Subjects who did not achieve the primary

composite endpoint anddid not have tolerability issues were able to uptitrate to OCA 10 mg.

The OCA treated patients had a higher dis continuationrate compared to the placebo across all OCA trials. The discontinuations were higher at OCA doses>10
mg. Pruritus was the main reason of discontinuations. Liverrelated serious adverse reactions (PBC flare, jaundice, ascites) were higher in OCA >10 mg dose. In
Studies 747-201 and 747-202 of OCA in the PBC patient population, a 3-fold rise in AST and/or ALT ora 2-fold rise in conjugated bilirubin required mandatory
discontinuation (provided the values were above the normalrange). A total 0of4-OCA -treated patients developed mandatory protocol dis continuation criteria in
Study 747-202 (3 patients [1 OCA 10 mg, 2 OCA 50 mg] due to a 2-fold increase in total bilirubin and 1 patient (1 OCA 50 mg) due to a 3-fold increase in

AST/ALT.
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Table 107: Subject Disposition: Open-Label, Uncontrolled Studies in Subjects with PBC (Enrolled Subjects,

N=326)
OCA
>5 mg to Total
Smgo | Jjomg | T19ME | oca
Enrollment
Subjects Enrolled 52 180 94 326
Study 205 1 26 0 27
LTSE Phase 0201, 202, 301 51 154 94 299
All Treated Population
Total Subjects Receiving OCA? 52 (100) | 180 (100) 94 326 (100)
(100)
2-Year Completer Population
Subjects Completing 2 Years of OCA Treatment® 6(12) 43 (24) 30(32) | 79 (29)
Subjects Completing the LTSE or OL Phase
Yes 0 2(1) 0 2(<1)
Ongoinge 41(79) | 151(84) | 32039 | 224 (69)
Subjects in Study 747-202 LTSE who Continued until Study 24 7(4) 50 (53) | 359 (18)
was Terminated$
Overall Subject Discontinuation prior to Study
Termination* 9(16) 271 | 1203) | 41 (13)

Source: Table source: Summary of Clinical Safty (NDA/MAA) page 55-162
Open-label. uncontrolled studies include Studies 201 LTSE, 202 LT SE, 301 LTSE, and 205 PTP. Although Study 205 is categonized as a
clinical pharmacology study, it 1s analyzed with the open-label, uncontrolled studies.

2 All randomized subjects who received any amount of OCA. Treatment assignment is based on theactual treatment.

b An subjects with PBC who were exposed to OCA (including exposure dunng the double-blind and LT SE phases)
Pr at least 2 years are included in the Completer population.

€ LTSE studies are ongoing. Data for Study 747-201 LT SE and 747-301 LT SE are available as of 31 Aug 2014.

d Tncidence of subject termination due to administrative reasons was based on overall open-label population
(n =326).
€ Incidence of subject discontinuation prior to study termination does not include 59 subjects who were early terminated due to the
Applicant stopping the long-term extension phase of Study 747-202 LTSE.

Study 747-202 LTSE was stopped by the Applicant afterall ongoing patients hadreceivedat least 1 year ofopen-
labeltreatment. At thatpoint, all patients (n =59) who remained in the study were terminated (“discontinuation due
to administrativereasons”™). Since these patients completed all study-related visits and procedures through the study
termination date, theyare not included in the total incidence of s tudy dis continuations.
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Reviewer comments: Inthe OCA arm:2 patientsdied (onein 747-301 DB phase and one in 747-301 LTSE phase).
Both deathswere related to cardiovascular reasons, and in patients >65 years ofage. 15 patients withdrew consent
and were discontinued fromtrial, 47 discontinued due to AE of pruritus. There were 31 laboratories or clinical
adverse eventleadingto discontinuations. Laboratory abnormality ofelevations of ALT/AST/TB occurredin 4
patientstreatedwithOCA. 3 patients were lost offollowup. No patientin placeboarmwas discontinued for any of
the reasons stated.

Demographic and Baseline Characteristics — All PooledStudies:

Demographics and baseline line characteristics are notdescribed, as they similar to what was observedin trials 747-
201, 747-202 and 747-301. The demographics of clinical pharmacology trials are notdescribed here. Ofthe PBC
patients enrolled in trial, 82% were age <65 years, and 91% females, 97% white. 50% were enrolled in North
America, remaining in Europe and Australia. 84% patients were on concomitant UDCA.

Table 108: Most Commonly Reported (>20% ) Baseline Medical His tory - Double-Blind, Placebo-Controlled
Studies in Patients with PBC (All Treated Patients, N = 440)

OCA
ne | oot | omg | peno | s | oca
(N = 306)

Pruritus 43(32) 15(21) 44 (34) 21 (44) 29 (51) 109 (36)
Fatigue 30 (22) 8 (11) 29 (22) 14 (29) 21(37) 72 (24)
Hypertension 29 (22) 14 (20) 38(29) 8(17) 10 (18) 70 (23)
Osteopenia 34 (25) 20 (29) 29 (22) 9(19) 12 (21) 70 (23)
Post menopause 25(19) 5(7) 26 (20) 15(31) 18(32) 64 (21)
Drug hypersensitivity 27 (20) 5(7) 21 (16) 23 (48) 15 (26) 64 (21)
Hysterectomy 21 (16) 14 (20) 28 (21) 11 (23) 8(14) 61 (20)

Table source: Copied andelectronically reproduced from Summary of Clinical Safety page 62-162

@ |n Study 747-301 (747-301 Double-Blind Phase), subjects randomized to OCA 5 mg were assessed at Month 6 for clinical response and
tolerability. Subjects who did not achieve the primary composite endpoint and did not have tolerability issues were able to up-titrate to OCA 10
mg.

Reviewer Comment: Baseline history offatigue prior to enrollmentin trial was well balanced (22-29%) across all
treatment arms exceptthe OCA titration arm (11%) and patients in OCA 50 mg (37%). The baselineincidence of
drug hypersensitivitywas higher inpatientstreated OCA 25mg arm. Baselinedistribution for was well balanced for
osteopenia, hypertension, and hysterectomy.

Baseline Characteristics — Open-Label, Uncontrolled Studies in Patients with PBC:

Baseline characteristics for the patients enrolled in LTSES of Studies 747-201, 747-202, 747-301 are describedin
Section 6. Baseline and the open-label, uncontrolled PTP of Study 747-205 was similar to those observed at
baseline in the corresponding controlled phase of the studies.

Baseline characteristics for the patients in the LTSE phase: for patients who had previously been treated with OCA,
liver biochemistries at LTSE baseline were notably lower than the placebo-treated patients.

8.22  Adequacy of the safety database:

Appropriatesafety evaluations were performed as part ofthe drug development program.
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The safety of OCA was assessed throughout the clinical development program. Individual clinical trial protocols
outlined safety monitoring and included assessment of AEs, serious AEs, and deaths, and the following specific
safety relatedtesting:

Physical examinations

Clinical laboratory evaluation: hematology, serumchemistry, urine chemistry, and lipoprotein analytes
Vital sign measurements

12-lead electrocardiograms (ECGs)

Body weight (including BMI)

Dual-emission x-ray absorptiometry (DEXA) scans (selected patients)

Patient questionnaires: 5-D Pruritus and Pruritus VAS

AEs of special interest: pruritus, hepatic disorders, dyslipidemia, and cardiovascular disorders.

Mayo Risk Score (MRS) and Model for End Stage Liver Disease (MELD)

Reviewer Comments:

The Applicant’s safety database exceeds the ICH ELA minimum recommendationsfor drugsthatare to be used
chronically (reference: ICHEL1A Guidance “The Extent of Population Exposureto Assess Clinical Safety: For
Drugs Intended for Long-term Treatment of Non-Life-Threatening Conditions™ available at
http://www.fda.gov/downloads/ Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm073083.pdf). The
overall exposure to OCA and duration ofclinicaltrials during clinical developmentwere acceptable to assess the
safety ofthe product.

APPEARS THIS WAY ON ORIGINAL
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Patient Disposition - Clinical Pharmacology:
Table 109: Patient Dis position - Clinical Pharmacology Studies (All Enrolled/Randomized Patients, N= 819)

. I Subject PK and Initial Intrinsic Factors PK (Drug Secondary
PK/Bioavailability™* .
loavailability Safety and Tolerability™ PK? Interaction)® Pharmacolo gy’
OCA PBO OCA OCA OCA PBO OC.
Subjects 44 24 124 32 236 64 64
enrolled'randomized
All Treated Subject 44 (100) 24 (100) 124 (100) 32(100) 231(98) 64 (100) 63 (9
Population®
Completed
Yes 40 (91) 24 (100) 120 (97) 32(100) 231(98) 63 (98) 62 (9
Discontinuation 4(9) 0 4(3) 0 5(2) 1(2) 1(2)
from Study
Table source: 2.7.4 Summary of Clinical Safety page 51-261
PBO = placebo

Note: Percentages are based on the number of subjects randomized/enrolled. Study 747-113 1s not included in the analysis.
a 747-104, D8601002 Food Efectc
b D8601002 SAD/MADc, and 747-101, 747-102, 747-105, and 747-107

¢ D8601002 had 2 parts: A double-blind, placebo-controlled, randomized, ascending single dose and multiple dose study (SAD/MAD) to
investigate the safty and pharmacokinetics of DSP-1747, and open-label, single-dose, two-period, crossover study to determine the efect of

Hod on the pharmacokinetics of DSP-1747 in healthy Japanese male subjects.
d 747-103

e 747-109, 747-110. 747-111, 747-112, and 747-114
£747-108 g 747-115 and 747-116

h All randomized subjects who received any amount of investigational product.
1An AE of liver enzyme elevations was expenenced by Subject 203-1024 (Study 747-108) and was included even though the AE was
considered non-TEAE as it started prior to the first dose.

Across clinical pharmacology s tudies, the majority of patients (97%) receiving OCA completed the studies
compared with 99% placebo patients completed the studies. No patients were discontinued due to pruritus. Nine
(1%) patients were discontinued due to “Otherreason.” Seven patients (<1%) randomized to OCA discontinued
from the studydueto a TEAEand 1 patient (1%) randomized to placebo discontinued due to a TEAEin the clinical
pharmacology studies.

8.23 Issues Regarding DataIntegrity and Submission Quality

No issues were found in regards with the Data Integrity and Submission Quality.
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Categorization of Advwerse Bvents
Applicantstates AEwere restrictedto TEAEs, which are defined as any AEs that newly appeared, increased in
frequency, orworsened in severity following initiation of investigational product.
Summaries were displayed by systemorgan class (SOC) and preferred terms, ordered by descending order of
incidence of SOCand preferred termwithin each SOCin the total OCA arm.

TEAEs were assessed by crudeincidencerates, cumulative incidence rates, exposure-adjusted incidence rates,
placebo-adjusted incidence rates, and by most commonly occurring TEAEs (>5% in patients treated with OCA [total
OCA arm]), and by relationshipand severity. SAEs, AEs leading to study discontinuations or investigational
productwithdrawals, and adverse events of special interest (AESIs) were also analyzed and all summaries of TEAEs
were analyzed by intrinsic factors. Applicantutilized the TEAEs verbatimterms and mapped to SOCs and preferred
terms using the Medical Dictionary for Regulatory Activities (MedDRA; version 15.0).

Table 110: Summary of Treatment-Emergent Adverse BEvents in Clinical Pharmacology Studies and Double-
Blind, Placebo-Controlled Studies in Patients with PBC (All Treated Patients, N = 440)

Clinical Pharmacology Dm‘lble—Bliud,‘ Raudf)mize(ﬁl., Pla(‘el?o—
Controlled in Subjects with PBC
Placebo OCA Placebo 0OCA
(N=88) (N = 819) (N=134) (N = 306)

1 (%) n (%) n (%) n (%) n (%)
All TEAESs 14 (16) 173 (21) 119 (89) 288 (94)
Total Number of TEAEs 24 302 632 1527
By Severity, n (%)

Mild 11(13) 157 (19) 56 (42) 79 (26)

Moderate 2(2) 14(2) 46 (34) 119 (39)

Severe 1(1) 2(<1) 17 (13) 90 (29)
TEAE By Relationship, n (%)

Not Related 4(5) 48 (6) 48 (36) 52(17)

Related 10 (11) 125 (15) 71 (53) 236 (77)
At Least One Related and Severe TEAE. n 0 2(=1) 9(7) 77 (25)
(%)
Subjects reporting at Least 1 SAE 0 1(<1) 5(4) 25(8)
SAE Based on Investigator Assessment of
Relationship

Not Related 0 0 54) 21(7)

Related 0 L{=1) 0 4(1)
Death 0 0 0 1(<D)

Table source: 2.7.4 Summary of Clinical Safety (NDA 207999) page 66-162

TEAEs were noted forboth OCA-and placebo-treated patients.

Theincidence of TEAES in patients treated with OCA or placebowas similar within clinical pharmacology studies
(21% and 16%, respectively). The majority of TEAES were considered tobe mild in severity in clinical
pharmacology trials. Theincidence of “related events”was higher in OCA treated patients, comparedto placebo.
One OCA-treated patient experienced 2 SAEs (acute Cholecystitis and Cholelithiasis) thatwere possibly related to
OCA treatment.
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The incidence of TEAEin the double-blind, the placebo-controlled trials was greater with OCA compared to
placebo arm(94% and 89%, respectively). More OCA-treated patients experienced severe TEAEs compared with
placebo, which was largely dueto dose-related pruritus. The incidence of related TEAEs higherin the OCA arm
compared with the placeboarm (77% and 53%, respectively). A greater number of patients treated with OCA (25
patients [8%]) experienced SAEs compared with those treated with placebo (5 patients [4%]). Most SAEs
experienced by OCA-treated patients (21 0f 25 patients in the double-blind, placebo-controlled studies) were
considered notrelatedto investigational product.

One OCA-treated patient died (<1%) in the LTSE phaseofthe trial.
8.24  Routine Clinical Tests

The Applicant conducted routine clinical tests for safety:
Hematology

Coagulation

Serum Chemistry

Vital Signs

Electrocardiogram (ECG)

Adverse event reporting

8.3 Safety Results
8.31 Deaths

Acrossallstudies conducted with OCA, atotal of 4 treatment-emergent deaths were reported.

Two deaths (cardiacfailure and sepsis) occurred, both in male patients with PBC, treated with OCA. In addition,
there were 2 deaths in two patients with nonalcoholic steatohepatitis (NASH) trial with OCA. This NASH trial out
of two deaths, one of these deaths was considered as possibly related to OCA by the investigator.

Deaths in Patients with PBC: In the OCA clinical development programfor PBC there were 2 deaths thatoccurred
dueto 2distinct underlying causes.

1. 81 year-old male patient (Patient 186003, OCA titration [OCA 5 mg], Study 747-301 Double-Blind Phase)
with a medical history of chronic kidney disease, PBC, and ischemic cardiovascularand congestive cardiac
failure died due to worsening congestive cardiacfailure and renal failure.

The death was assessed as notrelated to investigational product. The details ofthe narrative has beendescribed in
747-301 trial safety section 6, the reviewer agrees with the investigators assessment, however, considered thatthe
continued patientenrolled after first cardiacfailure was notacceptable.

2. 69-yearold male patient (Patient 183004, OCA 10 mq, Study 747-301 LTSE Phase)had a prosthetic aortic
valve and the patient died due to sepsis secondary to endocarditis, along with splenic infarction, abdominal
wall hematoma, acuterenalfailure. The patient’s last dose prior to theevent was OCA 10mg. The death
was assessedas not related to investigational product.

Narrative: 69 year old male; relevant medical history as follows: PBC, hypertension, and aortic valve prosthesis with
systolic murmur, dyslipidemia, and osteoporosis.

Initial OCA 10 mg LTSE dosing startedon ® (6)(SAE occurred 1.5years aftertheinitial investigational
dosing) the SAE. On ®©®the patientpresented to hospital with persistent fever for 4 weeks. He
developed vegetation onaortic valve, secondary to malfunctioning ofthe aortic prosthesis, and moderate-to-severe
aortic stenosis. CT scan revealed splenic infarct. He was diagnosed with endocarditis and had positive blood cultures
with Enterococcus faecalis. OCA was interrupted. During thesame hospitalization, the patient developed abdominal
hematoma measured8.5cm x 6 cmin thickness andextended 22 cm extending in pelvic region; there was also
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anotherabdominal hematoma detected 7 cm underthe fascia thatwas 10cm x 4.5 cmiin thickness. The patient’s
hemoglobin was lowat 8.1 g/dL; treatment included a transfusionwith 4 units ofblood. On 0@ his
conditionworsenedthe patient developed multi-organ failure including progressive renal insufficiency (increased
creatinine with anuria [laboratory result not specified]) that required hemodialysis, pulmonary insufficiency with a
need forartificial respiratory support and endotracheal intubation, progressive increase in bilirubin and international
normalized ratio (results notavailable), and hemodynamic instability requiring pharmacological support with
increasingdoses of dopamine and adrenaline/noradrenaline. Further laboratory work up was not provided the patient
died on ®)® “‘autopsy was notperformed.

The investigator assessed the events of abdominal wall hematoma as moderate in severity; splenic infarctionas
severe; and, endocarditis, sepsis, and acute renal failure as severeand none of the three events were assessed as
related to the investigational product.

The reviewer agrees with the investigators assessment. Although this is the second case reportin a patientwhohad
large abdominal hematoma (requiring blood transfusion), however the patient was critically ill with elevated INR.
This reviewer does not consider hematomaan adverse eventdueto OCA.

8.32  Serious Adwerse Bents

Other Serious Adwerse BEvents Intotal, 31 patients experienced SAES in the clinical pharmacology and double-
blind, placebo-controlled studies.

Serious Adwerse Bvents - Clinical Pharmacology Studies

In the clinical pharmacology studies, a male patient (Patient 9011, OCA 25 mg, 747-110) without a prior history of
liver diseasewas discontinued fromthe study due to a TEAE ofabdominal pain. Eight days after discontinuation,
the patient experienced 2 SAEs (acute Cholecystitis, and Cholelithiasis). The SAEs were assessed as definitely
related to treatmentby the Investigator.

The reviewer agrees with theassessment and this SAE (cholecystitis/cholelithiasis) has beenreportedin patients
who are on OCA for other liver disease (NASH trials withOCA).This isan SAE of concernand physicians should
keep a high index of suspicion.

Serious Adwerse Bvents — Double-Blind, Placebo-Controlled Studies in Patients with PBC

A total of 25 patients (8%) treated with OCA in the double-blind, placebo-controlled studies in patients with PBC
experienced 33 SAEs compared with 5 patients (4%) treated with placebo thatexperienced 10 SAEs. The incidence
of SAEs did not appear to be dose-related. The majority of patients (n =21) experienced SAEs that were assessed as
unlikely or definitely not related to treatment and the majority of patients who experienced an SAEduringthe
double-blind phase did not discontinue treatment or discontinue fromthe study.
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Table 111: Treatment-Emergent Serious Adverse Events by System Organ Class andPreferred Term- Double-Blind, Placebo- ControlledStudies in

Patients with PBC (All Treated Patients, N=440)

OCA TOTAL?

MedDRA System Organ Class Titration” 10 mg 25 mg S0mg Placebo OCA

Preferred Tem® (N=70) (N=131) (N=48) (N=57) (N=134) (N=306)
n (%) n (%) n (%) n (%) n (%) n (%)
All Serious Adverse Events 11 (16) 8 (6) 1(2) 50) 54) 25 (8)
Gastrointestinal disorders 4 (6) 0 (0) 0 (0) 12 1(<1) 52
Abdominal wall hematoma 1(1) 0(0) 0(0) 0(0) 0(0) 1(<1)
Ascites 1(1) 0(0) 0(0) 0(0) 0(0) 1(<1)
Gastrointestinal hemorrhage 0(0) 0 (0) 0(0) 12) 0 (0) 1(<1)
Splenic artery aneurysm 1(1) 0(0) 0(0) 0 (0) 0(0) 1(<1)
Upper gastrointestinal hemorrhage 1(1) 0 (0) 0(0) 0(0) 1(<1) 1(<1)
Varices esophageal 0(0) 0 (0) 0(0) 0 (0) 1(<1) 0 (0)
Injury, poisoning and proce dural complications 0(0) 43) 0(0) 0 (0) 1(<1) 4(1)
Clavicle fracture 0(0) 1(<1) 0 (0) 0 (0) 0 (0) 1(<1)
Post procedural hemorrhage 0(0) 1(<1) 0(0) 0 (0) 0 (0) 1(<1)
Radius fracture 0(0) 1(<1) 0(0) 0 (0) 0(0) 1(<1)
Wrist fracture 0(0) 1(<1) 0(0) 0 (0) 0(0) 1(<1)
Tibia fracture 0(0) 0(0) 0 (0) 0 (0) 1(<1) 0 (0)
Musculoskeletal and connective tissue disorders 1(1) 3(2) 0(0) 0 (0) 0 (0) 4(1)
Osteoarthritis 0(0) 2(2) 0(0) 0(0) 0(0) 2 (<1)
Intervertebral disc protrusion 0(0) 1(<1) 0(0) 0 (0) 0 (0) 1(<1)
Rotator cuff syndrome 1(1) 0(0) 0 (0) 0(0) 0(0) 1(<1)
Infections and infestations 1(1) 2122 0(0) 0 (0) 0 (0) 3(<1)
Erysipelas 0(0) 1(<1) 0(0) 0(0) 0(0) 1(<1)
Parotitis 1(1) 0(0) 0 (0) 0 (0) 0(0) 1(<1)
Pneumonia 0(0) 1(<1) 0(0) 0(0) 0 (0) 1(<1)
Cardiac disorders 1(1) 0 (0) 0 (0) 12 1(<1) 2(<1)
Angina Pectoris 0(0) 0(0) 0(0) 1(2) 0(0) 1(<1)
Cardiac failure 1(1) 0 (0) 0 (0) 0 (0) 0 (0) 1(<1)
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| Sick sinus syndrome | 0 (0) | 0 (0) | 0 (0) | 0 (0) | 1(<1) | 0 (0) |

Table source: Summary of Clinical Safety (NDA/MAA) page 77-162

Footnote:

a SAEs are displayed by systemorgan class and preferred term, ordered by descending order of incidence of systemorgan class and preferred termwithin each
systemorganclassin the total OCA arm. If there was atie in incidence, alphabetical orderingwas done.

b In Study 747-301, patients randomized to OCA 5mg were assessedat Month 6 for clinical responseand tolerability. Patients who did notachieve the primary
composite endpointand did not havetolerability issues were able to uptitrateto OCA 10 mg.
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Table 112 Treatment-Emergent Serious Adverse Events by System Organ Class and Preferred Term- Double-Blind, Placebo- ControlledStudies in
Patients with PBC (All Treated Patients, N=440) (Continued)

ocA TOTAL®

MedDRA System Organ Class Titration® 10 mg 25 mg S0 mg Placebo OCA

Preferred Term?® (N=70) (N=131) (N=48) (N=57) (N=134) (N=306)
n (%) n (%) n (%) n (%) n (%) n (%)
General disorders and administration site conditions 1(1) 0(0) 0 (0) 1(2) 2(1) 2(<1)
Chest pain 0(0) 0(0) 0 (0) 1(2) 1(<1) 1(<1)
Edema 1(1) 0 (0) 0(0) 0 (0) 0 (0) 1(<1)
Non-cardiac chest pain 0(0) 0 (0) 0(0) 0 (0) 1(<1) 0 (0)
Hepatobiliary Disorders 0(0) 0 (0) 0(0) 24 0 (0) 2(<1)
Primary Biliary cirrhosis Flare 0(0) 0(0) 0(0) 1(2) 0(0) 1(<1)
Jaundice 0(0) 0(0) 0(0) 1(2) 0(0) 1(<1)
Nervous system disorders 2(3) 0(0) 0 (0) 0 (0) 0(0) 2(<1)
Hepatic encephalopathy 1(1) 0 (0) 0(0) 0 (0) 0 (0) 1(<1)
Syncope 1(1) 0 (0) 0 (0) 0 (0) 0 (0) 1(<1)
Vascular disorders 203 0 (0) 0(0) 0 (0) 0 (0) 2 (<1)
Varicose vein 2(3) 0(0) 0(0) 0(0) 0(0) 2 (<1)
Blood and lymphatic system disorders 0 (0) 1(<1) 0 (0) 0 (0) 0(0) 1(<1)
Anemia 0(0) 1(<1) 0 (0) 0 (0) 0(0) 1(<1)
Neoplasms benign, malignant and unspecified 0(0) 0 (0) 1(2) 0 (0) 0 (0) 1(<1)
Salivary gland neoplasm 0(0) 0 (0) 1(2) 0 (0) 0 (0) 1(<1)
Respiratory, thoracic and me diastinal disorders 1(1) 0 (0) 0(0) 0 (0) 2(1) 1(<1)
Interstitial lung disease 1(1) 0(0) 0 (0) 0(0) 0(0) 1(<1)
Dyspnea 0(0) 0(0) 0(0) 0(0) 2(1) 0(0)
Skin and subcutaneous disorders 0 (0) 0(0) 0 (0) 1(2) 1(<1) 1(<1)
Angioedema 0(0) 0(0) 0(0) 1(2) 0(0) 1(<1)
Rash 0(0) 0(0) 0 (0) 0 (0) 1(<1) 0 (0)

Table source: Summary of Clinical Safety (NDA/MAA) page 78-162
8 SAEs are displayed by system organ class and preferredterm, ordered by descending order of incidence of system organ class and preferred term within each system organ
class in the total OCA group. Iftherewas a tie in incidence, alphabetical orderingwas done. ® In Study 747-301, subjects randomizedto OCA 5 mg were assessed at Month 6
for clinical response and tolerability. Subjects who did not achieve the primary composite endpoint and did not have tolerability issues were able to uptitrate to OCA 10 mg.
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Pleasereadthe Section 6.3.13 for SAEs in clinical trial 747-301 for details.

In Study 747-202 at the OCA 50-mg dose level andwithin 1 monthofinitiating treatment (747-202 Double-Blind
Phase) three patients experienced hepatic SAEs. One patients experienced SAEs ofjaundice, another patient had
SAE ofworsening of primary biliary cirrhosis clinically as well as laboratory parameters [PBCflare], andthird
patient experienced gastrointestinal hemorrhage. These three adverseevents are very concerning, all these patients
quite stable at least one patient with cirrhosis, and experienced sudden hepatic decompensation soon after initiation
of treatment with OCA.

Anotherpatienton OCA 50 mg dose experienced chestpain and this was possiblyrelated to the OCA, this is again
of concernas OCAwill be usedin older PBC patients alsowhomay have underlying cardiacdiseaseand
discriminating them from drug related AE will be quite difficult.

The AE of pneumonia was seen in a patient on OCA 10 mg (Patient 109003), however, it appears this is not related
to thedrug.

Analvsis of Serious Adverse Events
Patients with PBC

Given the unevendistribution ofnumbers ofpatients in sub groups (including sex, race/ethnicity, and baseline total
bilirubin) the SAE results couldnot beinterpreted meaningfitlly. No regional difference in the SAEs was observed.

 Intrinsic Factors- Double-Blind. Placebo-Controlled Studies in

8.33 Dropouts and/or Discontinuations Due to Adverse Effects

Investigational Product Withdrawal or Patient Discontinuation Due to TEAE
The overallincidence of TEAEs leading to study discontinuations was higherin the OCA -treated patients compared

with placebo-treated patients.

Investigational Product Withdrawal or Patient Discontinuation from Study Due to TEAE — Clinical

Pharmacologyv Studies

Study Subject PLz-:st Dose Preferred Term / Start Da):/ Serious- Relationsl}ip Action Taken “
D D rior to AE Verbatim Term Stop Day ness / to Study Study Treatme
Start Date (Duration) Severity Treatm ent Other Action T:
Clinical Pharmacology
747-102 307 250 mg OCA | Rash / Rash 6/15(10) No/ Possibly Related Patient Discontin
Moderate From Study /
747-104 0031 10mg OCA | Vomiting / Vomiting 1/1(1) No / Mild Definitely Drug Withdraw
747-105 10425 5 mg OCA Anxiety / Anxiety 4/6 (3) No/Mild Unlikely Drug Withdrawn /
Term ination
747-108 203- 100 mg OCA | Hepatic Enzyme Increased 1/8(8) No / Mild Not Related Drug Withdray
1024 Liver Enzyme Elevations Study
747-108 203- Placebo Rash Maculo-Papular / 1/8(8) No / Severe Not Related Drug Withdraw
1088 Maculo-Papular Rash with Concomitant Medic
Multiple Satellite Lesions Taken, Study
on Both Sides of Chest Term ination
747-110 9011 25mg OCA | Abdominal Pain/ 12/13(2) No / Severe Definitely Drug Withdraw
Abdominal Pain Patient Discontit
From Study,
Concomitant The
Given
747-115 | 200-056 | 10mg OCA | Hyperbilirubinemia/ 8/35(28) No / Mild Unlikely Drug Withdras
Isolated Transient Study
Hyperbilirubinemia Termination
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747-116 | 200-092 | 10mgOCA

Hypertransaminasemia /
Hypertransaminasemia

27136 (10)

No / Mild

Possibly Related

Drug Withdrav
Study

In total there were only 7 healthy volunteers (<1%) who received OCA treatmentin the clinical pharmacology
studies who were withdrawn fromthe studies dueto a TEAE compared with 1 patient who received placebo. A
subsetof AEs thatresulted in study discontinuation were assessed as possibly or definitely related to treatmentand
occurred at doses ranging fromOCA 5 mg to OCA 250 mg.

In healthy wlunteers trial treated with OCA 2 patients:

1. Patient 200-056 OCA 10 mg, trial 747-115 experienced a hyperbilirubinemia (mild in severity andunlikely

related to investigational product) and
2. Patient 200-092, OCA 10 mg, trial 747-116 experienced a hypertransaminasemia (assessed as possibly

related to investigational product), thatresulted in study discontinuation.
3. Patient 2031024, received OCA 100 mg and experienced liver biochemical testelevation.

In double-blind, placebo-controlled PBCtrials: Please see Section 6 for full details.

There were 2 patientsin OCA 10mg thatexperienced depression; onepatientexperienced hallucination, both

worseningofdepressionandhallucinations appearedto be related to OCA dosing.

Significant Adverse Event

Adwerse Bents of Special Interestin Patients with PBC:

1. Pruritus: OCA-related AE

2. Hepatic Disorders: dose-limiting toxicities observed in non-clinicalanimal studies
3. Cardiovascular events: such as HDLc decreases and LDLc increases

These three were considered as AEof special interest, and are discussed below:

Pruritus:

1. Theseverity of pruritus, and discontinuations dueto pruritus were dose-related. However, pruritus has not
been known to result in hospitalization or otherwise qualify as a serious event. In addition, thetime to first
onset of pruritus appeared to be dose-related and on average occurred within the first week of treatment for

the OCA 50-mg dose. Forthe dose used in 747-301 the median time to first onset of pruritus was 9day in
OCA 10 mg arm, 24 days in OCA titration armand 50.5days in placeboarm.
2. Acrossthethreedouble blind trials total of 47 subjects (15%) treated with OCA withdrew fromthe study
due to a TEAE while 4 subjects (3%) treated with placebowithdrew due toa TEAE. 34 (11%)
discontinuation for OCA-treated patients were due to pruritus that resulted in study discontinuation with

most (n = 21) treated OCA >10mg dose. In patients treated with OCA 10 mg, the most frequently reported

TEAE leading to study discontinuationwas pruritus (n =12). Of the 12 patients with TEAES of pruritus
that resulted in study discontinuation, 7 occurred in Study 747-301 in the OCA 10 mg arm. In the OCA

titration arm, 1 patient withdrew dueto a TEAE of pruritus after 221 days in trial 747-301. The highestrate
of discontinuation was experienced by patients treated with the50mg dose.

The reviewer agrees that pruritus is a dose dependent and manageable symptom andthat pruritus did notcause
hospitalization or SAE. Details onpruritus are presented in individual trial description.

3. Hepatic Bents and Liver Enzyme Changes

Because ofdifferent duration ofthe trial exposure adjusted incidence was utilized.

Exposure-adjusted incidence in the summary of clinical safety addressed exposures of differentduration fora
given treatmentgroup. Crude AEincidences are corrected for differences in investigational productexposure by

using person-time in the denominator to calculate incidence rates. Adjustedincidence per 100 patient exposureyears
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(PEY) is the number of subjects with an event for whompers on-time is available divided by the total PEY for each

treatment group and multiplied by 100. Each subject’s PEYwas calculated as the last dose date minus the first dose
date plus 1divided by 365.25 days/year.

One PEY is the equivalent ofone subject exposed to investigational product forone year. Two subjects who are
exposed to nvestigational product for halfa yeartogether contributeone PEY. The total PEY of a treatment group
is the sumofthe personexposureyears ofeach subject in that treatment group.

With increasing OCA doses, theincidence of serious hepatic adversereactions increases. This exposure adjusted
incidence in PEYwas: 2.4 for placebo arm 2increasedto ~5 in OCA titration arm and OCA 10mg arm increased
to 19.8 in patients treatedwith OCA 25mg 2 increased to 54.5 in patients treated with OCA 50 mg.

The number of patients experiencing theseincreasedin each categorywithmost concerning hepatic decompositions
events seen in OCA 50mg treatment arm.

OCA hepatic exposureis higher in hepaticimpaired patients and is quite concerning. Theseadversereactions are
described in the foomote for each category. This effect was OCA dose dependent. Therefore a recommendation not
to exceed the OCA dose >10mg is highly advised andis also mentioned inthe label.

Table 113: Exposure adjusted Incidence Increase in Hepatic adverse events with OCA
Exposure Adjusted Incidence-100 persons exposure years (PEY)

Placebo Titration 10 mg 25 mg 50 mg Total OCA

(N=134, (N=70, (N=131, (N=48, (N=57, (N=306,

PEY=84) PEY=67) PEY=76) PEY=10)P PEY=0)P PEY=163)P
2.4 45 5.2 19.8 54.5 8.6

Table source: Electronically copied and reproduced from2.7.4 Summary of Clinical Safety page 91-162

Footnote

®Ateach level of summation (overall, systemorgan class, preferred term), subjects reporting more than one AEare
counted only once.

Adverse events reportedin the placebo group were: non-serious liver biochemical test abnormality and varices

esophageal X 1 event (serious).

Adverse events reported for subjects in the OCA 25 mg and 50 mg groups were: Ascites, medical therapy
resistant ascites requiring paracentesis, primary biliary cirrhosis flare, hepatomegaly, jaundice, portal
hypertension, and alanine aminotransferase increased, aspartate aminotransferase increased, and increase in
conjugated bilirubin.

Dyslipidemia and Cardiovascular Disorders

Lipid abnormalities, including elevations in Total Cholesterol, HDLc and LDLc at Baseline, are commonly
observedin patients with PBC. Minimal data is availableregarding the cardiovascular risk associated with
hypercholesterolemiain PBC. The largest such study foundno increased cardiovascular risk comparedto age- and
gender-matched controls. However, ofthe 128total deaths, only 7 events ofatherosclerotic deathwereobserved by
Crippinet.al. 1992. FXR plays arerole in lipid homeostasis. Sincethereare distinct differences in the human and
rodent physiology for example micedo not have CETPand as a consequence they have HDL as major cholesterol
carrying lipoproteins animal model trials are not veryinformative.

In Section 6 for individualtrials to review HDLc changes.
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OCAhasbeen observed toreduce HDLc, asnoted inthe FLINT trial conducted in patients with nonalcoholic
steatohepatitisand wasalsoseen as soon as 2 weeks andthe effects aresustained at 8 week as seen trial 747-205
(dedicated lipidtrial inpatients with PBC) is summarized below.

8.331 Phase2Trial 747-205: To evaluate lipid metabolismin PBC patients

Open labeltrial to evaluateeffects of OCA 10 mg on lipoprotein was conducted, enrolling 26 patients for 8 weeks in
patients with PBC. UDCA use was allowed. Changein diet orexercise was not allowed during the trial. Patients
with presenceor history of clinically significant cardiac arrhythmias were excluded.

Prohibited medications were as follows (before and during the trial duration):

1. 28 days before Day Oand throughoutthe trial period:: BAS

2. 3 months before Day Oand throughout thetrial period: Serumlipid modifying drug: HMG CoA reductase
inhibitors, nicotinic acid and derivatives, ezetimibe, or Vitamin E (otherthan as standard dietary
supplement)

3. 6 months priorto Day Oand throughout thetrial period:: azathioprine, colchicine, cyclosporine,
methotrexate, mycophenolate mofetil, pentoxifylline; budesonide and other systemic corticosteroids;
potentially hepatotoxic drugs (including a-methyldopa, sodiumvalproic acid, isoniazide, or nitrofurantoin)

4. 12 months before Day 0and throughout thetrial period: antibodies orimmunotherapy directed against
interleukins or other cytokines or chemokines

5. Prohibited 3months before Day 0and throughout thetrial period as wellas during LTSE Phase: fenofibrate
or otherfibrates.

Following dosingwith OCA 10 mg the results were as follows:
HDL cholesterol: A statistically significantdecreasein the HDL cholesterol was observed at Week 4 and this effect
was sustained, at approximately the same magnitude, throughto theend of the treatment period at Week 8. The

lowering of HDLc is reversible following discontinuation of OCA treatment at week 12.

Figure51: Mean HDLc changes in Trial 747-205

HDL Cholesterol Concentration (mmol/L) Following HDL Cholesterol Concentration (mmol/L) Following
TreatmentwithOCA 10 mg: ITT Population (N =26) Treatmentwith OCA 10 mg: ITT Population (N =26)
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Source: CSR 747-205 page 61-832

Reviewer Comment:
The Applicant stated a difference in thesmall, mediumand large HDL particles however, the clinical significance of
the changes ofthese componentare not establishedin PBC.

LDL Cholesterol Concentration
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Figure 52: LDL Cholesterol Concentration (mmol/L) Ower Time Following Treatment with OCA 10 mg: ITT
Population (N = 26)
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Figure source: CSR 747-205 page 71-832

Reviewer Comment:

Mean LDL cholesterol concentration increased from baseline following treatmentwith OCA at Week 4 and was
sustainedat Week 8. Upon discontinuation the increase in LDL changes are reversible. Further the Applicant states
the small particle LDLc increasedwhere as IDL and Large LDL particle did notincrease. However, the clinical
significance oftheseisolated small particle LDLc needsto be correlated withclinical outcomes.

Thistrial isvery important as this was theonly trial inwhich concomitant medications thatalter the lipid
metabolismwereprohibited, thereforetrial 747-205 reflects thetruechanges in lipid profile in PBC patients.

Table 114: Trial 747-205 Mean LDLc, HDLc, and Total Cholesterol Over Time and
Change from Baseline (ITT Population; OCA 10 mg N=26)

Baseline Week8/EOT Change fromBaseline to Week 8/EOTP
LDL, Direct(mg/dL) 128.03 125.35 -2.68
HDL Cholesterol 75.38 57.81 -17.58
(mg/dL)

Table source: Adapted fromthe Applicant’s submissionto the NDA

Baseline is the average of all visit values prior to first dose in double-blind phase (747-301) or primary treatment
phase (747-205). If results fromonly one evaluation are available, theavailable data fromthis evaluation is used as

the baselinevalue. EOT = End of Treatment

Trial 747-205 TEAE AEs were mild or moderate forthe majority of patients (46% and 23%, respectively). A total
of 4 (15%) patients experienced at least 1 severe, related TEAE. Two patients experienced Serious AEs.

Worsening of fatigueand pruritus were themost common AES seen. Two one due to worsening of pruritus and other
due to worsening of fatigue (which did not resolve after discontinuations fromtrial) were noted. Of the 23 patients
who experienced TEAE 15 patients experience TEAEthat were considered possible, probably and definitely
associated with OCA.. Other AEs noted include diarrhea, edema, back pain, constipation, dizziness, headache,
nausea, pyrexia, and sinusitis.

Serious adwerse eventin Trial 747-205:

1. Notably, one patient 149-003 experienced an AE ofascites, jaundiceand required hospitalization for
management of his SAE. Jaundice occurred on Day 66 of the OCA 10 mg dosing and ascites occurred 78
days after OCA dosing. The patient was symptomatic with rash, icterus, dark urine and pruritus. Of note
the patient had cirrhosis seenon liver biopsy donein ®® (patient enrolled in trialin = ®©
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Althoughthepatientwas treated with Augmentinand moxifloxacin; and Augmentinis knownto cause
DILI, however, the patienthad received Augmentinin the pastwithout any hepatotoxicity incidence.
Therefore possibility of OCA causingthis event cannot be ruled out.

2. One (4%) patient (Patient101-003) reported abnormal ECG findings of atrioventricular block first degree
and sinus bradycardia at the Week 8 Visit. This is of concern however, this reviewer is not sure ifthe drug
may be a cause forthe AE.

Dyslipidemia (HDLc reduction inTrial 747-301)
In the Phase 3 PBC study, HDLc levels atthe OCA 10-mg and OCA 5-mg doses were reduced withboth OCA doses
and this reductionwas sustained at month 12. Similar findings were seenin trial 747-205 (mentioned above)

HDLc (mean percent Placebo OCA titration arm OCA 10mg arm
change)

Week?2 1% 9% 20%

Month 12 3% 15% 21%

The LDLcincreasedby 1% in placebo, 6% in OCAtitrationand6% in OCA 10 mg armseen at week two. Similar
findingswere seenintrial 747-205as mentioned above.

8.331.1 Adwerseewentsin NASH Trials

Safety Data from Studies Conducted in Patients with Other Liver Disease Studies Evaluating OCA Safety
data from other completed Intercept:

Safety data fromother completed Intercept-Applicanted studies in indications other than PBC (747-203 [non-
alcoholic fatty liver disease (NAFLD) and Diabetes] and 747-204 [Portal Hypertensionin alcoholic cirrhotic]),
FLINT trial for NASH; and two ongoingtrials at the time for this filing (D8602001 [NASH] and OCABSGS have
been reviewed for SAEs (including Deaths) and AEs leadingto discontinuations.

Two deaths were reported in the FLINT trial:

Patient6247, Female, Age 59, OCA 25 mg, FLINT:

One female patient with NASH died due toa suspected cardiac eventafter 62 weeks of OCA treatment. The patient
had a relevant medical history of hypertension, hypercholesterolemia, diet-controlled diabetes, obesity, dyspepsia,
and gastric ulcers. The patientsought emergency care fora possible heartattackanddied dueto a suspected cardiac
event approximately 62 weeks after the first doseof OCA. In the absence of a known underlying cardiac disease, the
Investigator noted that the deathmust be considered possibly related to study drug.

Patient 1529, Female, Age 73, OCA 25 mg, FLINT

One female patient died due to anoxic encephalopathy due to stroke. However, the investigator attributed the
patient’s cause of death to congestive heart failure and respiratory failure in the setting of sepsis, recurrent urinary
tract infections, and malnutritionand notrelatedto OCA. The reviewer read the narrative and agrees with Applicant.

Figure 53 Listing of Patients Who Experienced Serious Adverse Events (Study D8602001)

Start Day / Stop Relationship to
Subject Preferred Term /Verbatim Day (Duration)a [Severity Study Outcome
ID Term Treatment
10303 Cholestasis /Drug-Induced Liver [40/70(31) Severe Probably Not Recovered/Not
Damage (Cholestatic Type) Resolved
11010 Radius Fracture/ Right Distal -13/109 (123) Moderate  |Not Related Recovering/Resolving
Radius Fracture
Ascites / Ascites Retention 84 /109 (26) Severe Possibly Recovered/Resolved
11303 Cholecystitis/ Cholecystitis 65/75(11) Severe Possibly Recovered/Resolved
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Cholecystitis/ Cholecystitis 313/318 (6) Moderate |Possibly Recovered/Resolved

11305 Pyrexia/Fever of Unknown 371/390 (20) Moderate  |Possibly Recovered/Resolved
Origin
Interstitial Lung Disease / 37717390 (14) Moderate  [Possibly Recovered/Resolved
Interstitial Pneumonia

11805 Ankle Fracture / Lateral Malleolus {193/ ongoing Moderate  |Not Related NA
Bone Fracture of Right Foot Joint

12003 Colonic Polyp /Large Intestine 34 /76 (42) Moderate  [Not Related Recovered/Resolved
Polyp

13308 Diabetes Mellitus / Worsening of 71/ ongoing Severe Possibly Not Recovered/Not
Diabetes Mellitus Resolved

14806 Intervertebral Disc Protrusion/ -15/ ongoing Moderate  |Not Related NA
Cervical Disc Herniation

15403 Drug-Induced Liver Injury/Drug{22 /56 (35) Severe Probably Not Recovered/Not
InducedLiver Injury Resolved

16103 Bile Duct Stone/ 2421273 (32) Severe Possibly Recovered/Resolved
Choledocholithiasis

16301 Hepatic Hemorrhage / Liver -52/-42 (11) Moderate  [Not Related Recovered/Resolved
Bleeding

19604 Abdominal Pain Upper/ 182/186 (5) Mild Possibly Recovered/Resolved
Epigastric Pain

Source: Copied and electronically reproduced fromthe Summary of Clinical Safety page 104-162 (NASH trial: AE
data)

NA = notavailable

Note: Data available asof31 Aug 2014.% Days are relative to the first dose of investigational product.

Two patients experienced cholecystitis and/or choledocholithiasis which were moderate to severe AEs.

Two patients experienced drug included liver injury was seen in this trial, and the injury was notresolved. Allthe
four patients were discontinued fromthe trial. Althoughthereviewerdoes have narratives to assess if theseevents
were truly a DILI signal orinjuries that were suspectedas DILI was just biochemical elevations of liverenzymes
(i.e., met Hy’s Law).

Reviewer Comment:

Cholelithiasis and cholecystitis were seenin normal healthy patients in the clinical pharmacology trial. Thissignal
hasbeen consistentlyseen across varioustrials.

The reviewer isnotcertain ifthese events wereadjudicated by independent liver experts. Of concernare the
potential cases ofdruginduced liver injury seenin NASH trials. It will be difficult to recognizethe DILIsignal in
patientswith PBC astheyhave baseline liver biochemical enzyme abnormalities and worsening ofenzymes might
mimic clinicaldisease progression.

8.34  Treatment Emergent Adwerse BEvents and Adwerse Reactions
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As the phase 2and phase 3 the trials were of different durationa comparison between these trials is notpossible.
Therefore evaluation of exposure-adjusted rates by PEY was conducted and used to assess the dose-relationship of
common TEAES. BExposure-adjusted incidence in the summary of clinical safety addressed exposures of different
duration foragiven treatmentgroup. Crude AEincidences are corrected for differences in investigational product
exposure by using person-time in the denominator to calculate incidence rates. Adjusted incidence per 100 patient
exposure years (PEY) is the number of subjects with an event forwhomperson-time is available divided by the total
PEY foreach treatment group and multiplied by 100. Each subject’s PEY was calculatedas the last dose date minus
the first dose date plus 1divided by 365.25 days/year.

One PEY is the equivalent of onesubject exposedto investigational product for one year. Two subjects who are
exposed to investigational product for halfa year together contribute one PEY. The total PEY of a treatment group
is the sumofthe personexposureyears of each subject in that treatment group.

Table 115: Common (>5% in Total OCA Group) Treatment-Emergent Adwerse Events in Subjects Treated
with OCA by Preferred Term- Double-Blind, Placebo-Controlled Studies in Subjects with PBC; Exposure
Adjusted Rates (All Treated Subjects, N = 440)

Total OCA OCA 10 mg OCA 25
Preferred Term, Placebo Titrationd OCA mg OCAS0 ";9 Total OCAP
Events per (N = 134)/ (N =70)/ (N=131)/ (N = 48)/ g\é\; 5_73 (N=306)/ PEY
100 PEY PEY =84 PEY = 67 PEY =76 PEY = 10 N =163
All TEAEs 141.4 96.8 157.0 465.9 610.2 176.9
Commonly
Reported TEAEs®
Pruritus 64.2 58.1 107.3 396.5 523.0 128.3
Fatigue 21.4 16.4 31.4 29.7 65.4 27.0
Headache 26.1 17.9 17.0 49.6 98.1 23.9
Naso-pharyngitis 19.0 25.3 22.2 9.9 10.9 22.1
Nausea 16.6 6.0 15.7 29.7 87.2 16.6
Constipation 8.3 7.4 10.5 39.6 54.5 13.5
Diarrhea 143 3.0 14.4 39.6 54.5 13.5
Oropharyngeal pain 3.6 7.4 11.8 39.6 0 11.1
Cough 8.3 6.0 11.8 0 32.7 9.8

Summary of Clinical Safety, page 71-162
PEY = patient exposure years
In Study 747-301, subjects randomized to OCA 5 mg were assessed at Month 6 for clinical response and tolerability. Subjects who did
not achieve the primary composite endpoint and did not have tolerability issues were able to uptitrate to OCA 10 mg.
b Total OCA in Pooled Double-Blind Studies includes all doses including titration, 10 mg, 25 mg, and 50 mg OCA
€ Commonly reported TEAESs are based on TEAEs with an incidence of>5% based on crude incidence of TEAES that occurred >5% in the
Total OCA column.
A TEAE is defined as any AE that newly appeared, increased in frequency, or worsened in severity following initiation of study drug.

a

Reviewer Comment:

There was dose dependenteffect for the TEAEs of pruritus, fatigue, headaches, nausea, constipation, diarrheaand
cough. The Applicantmakes a note thatin LTSE most (except pruritus and fatigue) ofthe AEswere no differentthan
placebo arm. However, in thisreviewer’s opinion, discontinuation would make this hard to interpret; additionally
notinformationon symptomatic managementsymptoms was performed.
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8.35  Laboratory Findings
Please see clinical trial Study Design6.1.1,6.2, 6.3 for Laboratory findings AEs for details.
8.36  Vital Signs

There were no apparentmeaningful differences in the mean (SD) change fromBaseline for systolic blood pressure
between placebo and OCA treatment arms for each of the time points assessed during the double-blind treatment
period. There were no clinically significant or dose-related changes in systolic or diastolic blood pressure, or body
temperature at any dose. Withthe exception of palpitations which were seen more in OCA treatment armcompared
to placebo arm(1 patient).

8.3.7  Hectrocardiograms (ECGs)

ECG parameters were evaluated using standard 12-lead ECGs in the double-blind studies 747-201, 747-202, and
747-301. Datawas recorded usingeither paperordigital scans, only paper ECG scans were pooled since ECGs
collected by different methodologies (paper vs digital) could notbe merged. Digital ECGs were only performed in
the Phase 3study (747-301). As aresult, assessments for 69 patients, including 22 patients forwhomassessments
were based on digital scans obtained during Study 747-301 are briefly described.

ECG datawas collected at Baseline, Month 1, Month 2,and Month 3/ET in studies 747-201and 747-202, and at
Baseline, Month 6,and Month 12/ET in study 747-301. There were no patients who developed clinically significant
abnormalities during treatmentwith OCA withouthaving clinically significantabnormalities at baseline. Generally
changes frombaseline in RR, PR, QRS intervals were comparable to those observed in placebo-treated patients in
the digital ECG arm.

838 QT

A Thorough QT (TQT) consult review is summarized below (Review by Huifang Chen , Quianyu Dang, October
21%, 2015)

No significant QTc prolongation effectof obeticholic acid (OCA 100 mg) was detected in this TQT study. The
largest upper bounds of the 2-sided 90% CI for the mean difference between obeticholic acid (OCA 100 mg) and
placebo were below 10 ms, the threshold for regulatory concernas described in ICH E14 guidelines. The largest
lower bound ofthe wo-sided 90% CI forthe AAQTcF for moxifloxacin was greaterthan5ms, and the moxifloxacin
profile overtime is adequately demonstrated in Figure 2, indicating thatassay sensitivity was established.

In this randomized, blinded, parallel study, 191 healthy patients received OCA 100 mg, placebo,and asingle oral
dose of moxifloxacin 400 mg. Overall summary of findings is presented in Table 128

Table 116: The Point Estimates and the 90% Cls Corresponding to the Largest Upper Bounds for
Okbeticholic Acid(OCA 100 mg/Day) and the Largest Lower Bound for Moxifloxacin (FDA TQT Team

Analysis)
Treatment Day Time (hour) AAQTCcF (ms) 90% CI(ms)
OCA 100 mg 1 11 25 (0.7, 4.4)
OCA 100 mg 3 0 2.3 (0.2, 45)
OCA 100 mg 5 3 3.2 (04, 5.9)
Moxifloxacin 400 mg* 5 3 9.3 (5.5, 13.0)

* Multiple endpoint adjustmentof 4 time points was applied.
Source: TQT reviewers consult
The selected supratherapeutic dose, 100mg once-daily for 5 days, is reasonable. OCA 100 mg for5 days is
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considered the maximum tolerated dose. On Day 5, the predicted Cmaxratios of total OCA, OCA, glyco-OCA and
tauro-OCA relative to the steady-state exposure aftera 10-mg dose are approximately 3.9, 7.2, 5.0 and 2.8.

Conclusions: Thereare no indication ofa relationship between QT interval and OCA concentrations.

Pharmacodynamics

Cardiac Electrophysiology: The effectof Obeticholic acid on the QTc interval was evaluated in a Phase 1
randomized placeboand positive controlled double-blind, parallel thorough QTc study in 191 healthy patients. At
the dose 10-fold the therapeutic dosefor 5 days, OCA did not prolong QTc to any clinically relevant extent.

8.39  Immunogenicity
Not applicable
8.310 Long-term Safety Extension

The long terms safety extension, open label trials 747-201 LTSE, 747-202 LTSEand747-301LTSEwere
reviewed and have been summarizedbelow. The discontinuations and SAEs for the DB trial 747-201, 747-202
and 747-301 aredescribedin Section6.1, 6.2 and 6.3 respectively.

The doses utilizedinthe LTSE are: OCA 5 mg, OCA 10 mg, OCA 15 mg, OCA 20 mg, OCA 25 mg, OCA 50
mg, OCA 3.3 mg, OCA 2.5 mg. The main AEs seenin LTSE are listedin the Table below.

Extent of Exposure (OCA doses <5 mg, 5-10 mg and >10 mg)

A total of 326 patients have beenexposedto OCA during LTSE

Of which 79 patients havereceived OCA for 2 years.

Of the 326 patients 41 (13%) discontinued before trial completion

224 patients still remained enrolled in OCA open-label ongoing trials.
Attherelevantdoses(i.e., to be approved foruse in PBC) the exposure is as follows:

Table 117: Summary of Treatment-Emergent Adverse Events by Phase (Double-Blindversus Long-Term
Safety Extension Studies in Patients with PBC)

Double-Blind, Randomized, LTSE Phase Data in Subjects with PBCP
Placebo-Controlled in SubjectswithPBC? Double-Blind Placebo | Double-Blind O CA
Placebo Ti?r(;{ia\on OCH,% 10 OCA (;Cm'; 1(())Cr:nAg (S)Cr% 1(())Crﬁg
N=BD1 n=70) | (v=sen | N3O | o | =3 | =g | (v=1m9
All TEAEs n (%) 119(89) | 65(93) 120(92) 288 (94) 52 (79) 57 (78) 91(72) 109 (61)
Total Number of 632 471 637 1527 204 313 293 515
TEAEs
TEAE By Relationship, n (%)
Not Related 48 (36) 23(33) 24 (18) 52 (17) 17 (26) 10 (14) 63 (50) 33(18)
Related 71 (53) 42 (60) 96 (73) 236 (77) 35(53) 47 (64) 28 (22) 76 (42)
Subjects reporting 5(4) 11(16) 8 (6) 25(8) 5(8) 4 (5) 9(7) 6 (3)
atLeast1SAE
Death 0 1(1) 0 1(<1) 0 0 0 1(<1)

Table source: Copied and electronically reproduced from Summary of Clinical Safety, Page 133-162
Note: Subjects can be included in more than one treatment group in the LTSE Phase. ATEAE isdefined as any AE that newly appeared,
increased in frequency, or worsened in severity following initiation of study drug.
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@ 747-201 Double-Blind Phase, 747-202 Double-Blind Phase, and 747-301 Double-Blind Phase. TEAES that start in the double-blind phase
are summarized by the randomized double-blind treatment groups.

b 747201 LTSE Phase, 747-202 LT SE Phase, 747-301 LTSE Phase. TEAESs that start on or after the first dose of
LTSE OCA are summarized using the last dose the subject received (OCA 5mg OCA, 10 mg) prior to the AE start date within the
randomized double-blind treatment group.

Deaths One death occurred during the LTSE phase of Study 747-301; the narrative is described in Section 8.3.1

Patients who completed the full 3 months trial (747-201 and 747-202) were given an optionto enrollin the LTSE
trial. Dependingon tolerability and clinical response, OCA could be titrated every 8 weeks from10 mg to 25 mg to

50 mg.

Theoverallincidence of TEAEs in patients treated with OCA was somewhat lower in patients previously treated
with OCA during the double-blind phase. Consistent with the double-blind phase, theincidence of TEAE of pruritus

continuedto remain higher than placebo.

Reviewer Comment:
Comparability ofthese patients across different LTSE patients isnot possible relativeto placebo armbecausethe

trialsused different durations and OCA exposure. For example patientsin trial 747-201 and 747-202 continued to
higher doses (i.e. OCA 25 mg and50 mg), in LTSE phase. However, when the protocol was amended with capping

off the dose at OCA 10 mg the placebo patients starting receiving OCA 5 mg for 3 months followed with up-titration
of OCAdoseto 10 mg.

Theoverallincidence of TEAEs in patients treated with OCA was somewhat lower for patients previously treated
with OCA during the double-blind phase. One OCA-treated patient died (<1%) during the LTSE phase dueto sepsis
secondary to endocarditis. The death was assessed as notrelated to OCA (Section 8.4.1).

Table 118: Common (>5% in Total OCA Group) Treatment-Emergent Adwerse BEvents by Phase (Double-
Blindwersus Long-Term Safety Extension Studies in Subjects with PBC)

Preferred Double-Blind, Randomized, Placebo-Controlled LTSE Phase Data in Subjects with PBC®
Term in Subjects with PBC? Double-BlindPlacebo | Double-Blind O CA
Placebo Tict)r;iﬁ\n OC]EnAglo OCA 022\5 O(?nﬂélo 022\5 OC]EnAglo
(N=139) 1 (n=70) | (n=131) | NT308) | Nn=g6) | (N=73) | (N=126) | (N=179)
All TEAEs 119(89) | 65(93) | 120(92) | 288(94) | s52(79) | 57(78) | 91(72) 109 (61)
Pruritus 54 (40) 39 (56) 82 (63) 209 (68) 28 (42) 38(52) 19 (15) 66 (37)
Fatigue 18 (13) 11(16) 24 (18) 44 (14) 6 (9) 7 (10) 5 (4) 7(4)
Headache 22 (16) 12 (17) 13(10) 39(13) 3 (5) 5(7) 5 (4) 8 (4)
Nasopharyngitis | 16 (12) 17(24) 17(13) 36(12) 3(5) 2(3) 9(7) 11(6)
Nausea 14(10) 4 (6) 12(9) 27(9) 5(8) 5(7) 5(4) 9(5)
Constipation 7(5) 5(7) 8 (6) 22(7) 0 3(4) 4 (3) 2(1)
Diarrhea 12(9) 2(3) 11(8) 22(7) 2(3) 7(10) 2(2) 4(2)
Oropharyngeal 3(2) 5(7) 9(7) 18(6) 1(2) 3(4) 3(2) 1(<1)
pain
Cough 7(5) 4 (6) 9(7) 16 (5) 3(5) 2(3) 4(3) 6 (3)

Table source: Note: Subjects can be included in more than one treatment group in the LT SE Phase. A TEAE isdefined as any
AE that newly appeared, increased in frequency, or worsened in severity following initiation of study drug.

Although Study 205 PTP is categorized as a clinical pharmacology study, it is analyzed with the open-label, uncontrolled studies. Common

TEAES were defined based on the common TEAEs in the double-blind, placebo-controlled studies
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@ Studies 747-201 Double-Blind Phase, 747-202 Double-Blind Phase, and 747-301 Double-Blind Phase. TEAES that startin the double-blind
Bhase are summarized by the randomized double-blind treatment groups.
Studies 747-201 LT SE Phase, 747-202 LT SE Phase, and 747-301 LT SE Phase. TEAEs that start on or after the first dose of

LTSE OCA are summarized using the last dose the subject received (5 mg OCA, 10 mg OCA) prior to the AE start date within the randomized
double-blind treatment group.

The exposure adjusted incidence Tableis shown below. While it is reasonableto assess patients fromexposure
adjustedincidencereporting, the patientdiscontinuations have not been accounted in thestabilizationof AE or no
worsening of AE. Pruritus seems manageable. Again, not much signal canbe identified at this time with exception
thatthereare subset of patientswhowill tolerate OCA better and nothave adverse event of pruritus or fatigue.

Table 119: Common (=5% in Total OCA Group in Double-Blind Studies) Treatment-Emergent
Adverse Events by Phase - Exposure Adjusted Incidence Double-Blind versus Long-Term Safety
Extension Studies in Subjects with PBC)

Preferred Double-Blind, Randomized, Placebo-Controlled LTSE Phase Data in Subjectswith PBC®
; ; ; b
Term? in Subjects withPBC Double-Blind Placebo | Double-Blind OCA
Events per 100
PEY Placebo OCA OCA 1o OCA(N= | OCA5mg OCA 10 OCA 5 mg OCA 10
Titration mg mg _ mg
(N =134) (N=70) (N=131) | 306)PEY (N = 66) (N=73) (N = 126) (N = 179)
PEY =84 PEY =67 PEY =176 =163 PEY =38 PEY =46 PEY =77 PEY =81
All TEAEs 141.4 96.8 157.0 176.9 1385 124.6 118.5 135.3
Pruritus 64.2 58.1 107.3 128.3 74.6 83.1 24.7 81.9
Fatigue 21.4 16.4 31.4 27.0 16.0 15.3 6.5 8.7
Headache 26.1 17.9 17.0 23.9 8.0 10.9 6.5 9.9
Nausea 16.6 6.0 15.7 16.6 13.3 10.9 6.5 11.2
Constipation 8.3 7.4 10.5 13.5 0 6.6 5.2 2.5
Diarrhea 14.3 3.0 14.4 13.5 5.3 15.3 2.6 5.0
pain
Cough 8.3 6.0 11.8 9.8 8.0 4.4 5.2 7.4

Summary of Clinical Safety page 135-162

PEY = patient exposure years

Footnote:

Subjects can be included in more than one treatment group in the LT SE Phase. A TEAE is defined as any AE that newly appeared, increased

in frequency, or worsened in severity following initiation of study drug.

Common TEAEs were defined based on the common TEAEs in the double-blind, placebo-controlled studies (ISS SDS 8.2.8)
@ Incidence per 100 PEY. Ateach level of summation (overall, preferred term), subjects reporting more than one AE are counted only once

Ber dose group.

Studies 747-201 Double-Blind Phase, 747-202 Double-Blind Phase, and 747-301 Double-Blind Phase. TEAEs that startin the double-
blind phase are summarized by the randomized double-blind treatment groups.
C Studies 747-201 LT SE Phase, 747-202 LT SE Phase, and 747-301 LTSE Phase. TEAESs that start on or after the first dose of

LTSE OCA are summarized using the last dose the subject received (5 mg OCA, 10 mg OCA) prior to the AE start date within the
randomized double-blind treatment group.

Long-term safety extension (LTSE) Phase Data in Patients with PBC:
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Table 120: Treatment-Emergent Adverse BEvents of Special Interestby Phase at AES| Onset (Study 747-301

LTSE)
747-301 LTSEPhase
Double-Blind Double-BlindOCA
Placebo
Special Interest 5mg OCA |10mgOCA| 5mgOCA | 10 mg OCA
Category,n (%) (N=66) (N=40) (N=126) (N=110)
Hepatic Disorders 2(3) 3(8) 5@) 2(2)
Pruritus 28 (42) 9(23) 18 (14) 19 (17)

Table source: Adapted from Applicant’s submission of Summary of Clinical safety page 142-162
Note: Subjects reporting more than one AEwithin a special interest category are counted only once per dose group.

Hepatic adwerse event: that occurredduringthe LTSE phase included: new onsetportal hypertension, ascites,
esophageal variceal hemorrhage, hepatic encephalopathy, hepatic failure, spider nevus, liver disorder, liver
tenderness, liver function testabnormal, hepatic pain, hepatic steatosis, and hyperbilirubinemia. prothrombintime
prolonged, varices esophageal.

Pruritus Bvents included: pruritus and prurigo.

a TEAEs thatstartin the double-blind phaseare summarized by the randomized double-blind treatmentgroups.

b TEAEs that start on orafterthe first dose of LTSEOCA are summarized using the last dose the subject received
(5 mg OCA,10 mg OCA) priorto the AEstart date within the randomized double-blind treatment group.

The patients whoexperienced a related Adverse Events Leading to Investigational Product Withdrawal or Study
Discontinuationthe LTSE Program for PBC are as follows:

1. Pruritus: 13 patients experienced pruritus, leading to discontinuation fromthe trial.

2. Patient 133001 experienced mood swings and this reviewer remains concerned that OCA might be
aggravatingthe underlying depression or increase depression/mood swing. This was noted in double
blind 747-301 trial also (one patient had hallucinations, second patienthad depressionandthird patient
had worsening of depression of underlying depression)

Six patients experienced SAEin LTSE trials. After reading narrative reviewer considers these AE may be probably
or possibly relatedto OCA treatment. The OCA treatment patients were discontinued in these patients:

1. Choledocholithiasisand Jaundice in Patient 012001 on OCA 25 mg (although at higher dose it is relevant
as this AEhas beenseenacross trials of different indications)

2. Patient 109004, Trial 747-301 LTSE: on OCA 10 mg arm experienced esophageal variceal bleed and

hyponatremia

OCA dose 5mg: Cholelithiasis

Patient 119008 (747-301 LTSE, on OCA 5 mg): Hepatic encephalopathy

Trial 747-202 LTSE on OCA 10 mg: Patient 012007: Hyperbilirubinemia

Trial 747-201 LTSE Patient 021004 on OCA 10 mg: Worsening of hepatic decompensation noted as onset

of cirrhosis and hepatic encephalopathy.

SEIRS A

Reviewer Comment:

Other SAEsthatwere seenin LTSE in differentpatients has been summarized thesewere noted to be not relatedto
OCA use: small bowel obstruction, bradycardia, atrial flutter, worsening tricuspid regurgitation, ankle fracture,
clavicular fracture, hipfracture, lung neoplasm, transient ischemic attack, endocarditis and sepsis with renal failure
in one patient, parotitis, splenic artery aneurysms, Spondylolisthesis, digital ischemia, pneumonia, uterinefibroids,
uterine prolapse, vaginal prolapse atelectasis, rib fracture, appendicitis, pyelonephritis, renal oncocytomaandone
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patient had four SAEs including: aortic valve stenosis, renal failure and cardiac failure, are moderate to severe but
likelynotrelated to OCA treatment.

8.4 Review of PBC Study Group Data by the FDA

Since most patients arecurrentlydiagnosed and treated at an early stage of PBC, traditional clinical benefitpoints,
such asthe occurrence ofdeath or liver transplantation will take years to assess. There have beenmultiple
communications betweenthe Applicantandthe FDA for accepting surrogate endpoint for OCA approval since
2004.The datapresented by the PBC Study groupwas supportive for the FDA’s acceptance ofuse ofthe
“Composite Surrogate Endpoint of ALP and TB” for accelerated approval and a confirmatorytrial to show clinical
benefit. The problemwas identified whenthe NDA datawere analyzed and found thatmajority patient’sin the trial
had ““early stage disease™ i.e.,hadnormal TB. Therefore theendpointon which theapproval of OCA hingeson is
“ALP” alone.

Overall, the designofthe 747-301 pivotal study was deemed adequate froma statistical perspective, and the
applicant’s corresponding SAP was deemed appropriate. There were no statistical review issues identified for this
pivotaltrial that would preclude product approval. Althoughthe design, statistical analysesand results of this trial
appearedto be convincing and robust, the fundamental issue of this trial, and the NDA overall, was that the patients
enrolled in this phase 3studywere notadequately comparable to the broad spectrumofPBC disease patients
studied by the Global PBC Group. This rendered, as questionable, the overalladequacy/applicability of the pivotal
trial’s primary compositeendpoint, which was to beused by the applicantas a basis foraccelerated approval of this
NDA. In particular, the primary composite endpoint was constructed based on the overall Global PBC study results
and accordingly incorporated 12 month changes/reductions in both ALP and TB levels assuming elevated levels for
each parameter. However, the enrolled trial patients primarily represented the early stage PBC disease population
(whose patientsonly exhibit elevated ALP levels as specified by the RotterdamPBC disease staging criteria) who
were also concomitantly using UDCA.

Dr. Min, an independent statistical reviewer, who was purposefully requested not tostudy any 747-301 trial data in
orderto maintain ablinded analysis, conducted her review using the submitted patient-level Global PBC Study data
to adequately match a clinically meaningful subset of Global PBC Study registry patients with theaforementioned
majority of enrolled patients in study 747-301, while subsequently assessingwhether a 12-month reductionin ALP
levels alone could be reasonably likely to predict clinical outcome (i.e., death or liver transplant) in this PBC disease
subpopulation. She ultimately confirmed the reasonable predictability of ALP, and the statistical teamproposed a
stratified cut-point to further confirmOCA’s efficacy in the treatment of PBC trial patients. Please see Dr. Min’s
review for further details as well as analyses in DARRTS.

Exploratory Analysis of ALP response based on StratifiedEndpoint Derived from Analysis of the Global

PBC Study Group Data:

Several different cut points for ALP were applied retrospectively to patients in the 747-301 trial. Some ofthese cut
points were selected because they could be linked to transplant-free survival within a 909 patient subsetofthe
Global PBC Study that matched the characteristics of early stage disease of 181 patients enrolled trial 747-301. The
relevant demographics and baseline characteristics comparing these non-concurrentcohorts (181 patients fromstudy
747-301 and the 909 subjects fromthe Global PBC Study) are presented belowin Table 133
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Table 121: Demographic and Baseline Characteristics of the Comparable Cohorts from
Study 747-301andthe Global PBC Study

Study 747-301 Global PBC Study

iNZISII !N:E?DE?!

Age at Screening (years)

N 181 9039
Mean (5D} 55.5 (9.82) 54.4 (11.16)
Median 540 54.0
Min, Max 29, 81 24, 85

Age Category —n (%)
< 65 years old 151 {83.4%) 730 (80.3%)
= 65 years old 30 (16.6%] 179 (19.7%)

PBEC Diagnosis Age (years)

N 181 909
Mean (5D} 47.1(10.03) 52.9 (11.24)
Median 47.0 53.0
Min, Max 25,78 23, 86

PBEC Diagnosis Age Category —n (%)
< 45 years old 72 (39.8%) 209 (23.0%)
> 45 years old 109 {60.2%) 700 (77.0%)

Diagnosis Year Category —n (%)
<1390 2 {1.1%) 244 (26.8%)
>1990 179 [98.9%) 665 (73.2%)

Duration of PEC (years)

N 181 909
Mean (5D} 8.5 (5.53)* 2.2 (3.79)*
Median 7.8 0.27
Min, Max 04,32 0,36

Duration of PEC Category — n (%)
<75 years 87 (48.1%) 821 (90.3%)
2 7.5 years 94 {51.9%) 88 (9.7%)

Gender — n (3]

Female 165 [91.2%) 847 (92.6%)

Male 16 (2.8%) 67 [7.4%)
Race —n %)

Asian 2 {1.1%) Race

Black or African American 2 {1.1%) Mot

Other 6(3.3%) Available

White 171 (94.5%)

Source: Reviewer's Table generated from the 747-301 ADSL and 747-301 ADLIVER datasets along with the GPEC_FDA and
GPEClab_FDa datasets.
MNote: Denominators for percentages are N. "*' signifies available Total Daily UDCA Dose data for 687

subjects. There was unavailable Total Daily UDCA Dose data for 202 subjects.

CDER Clinical Review Template 2015 Edition 231
Version date June 25, 2015 for initial rollout (NME/original BLA reviews)

Reference ID: 3937716



Clinical Review
Ruby Mehta
NDA 207999

OCALIVA [Obeticholic acid (OCA)]

Table 122: Demographic and Baseline Characteristics of the Comparable Cohorts from

Study 747-301andthe Global PBC Study

Geographical Region — n (%)
Australia
Europe
North America

Total Daily UDCA Dose (mg)
M
Mean |5
Median
Min, Max

ALP Concentration (U/L)
M
Mean (SD)
Median
Min, Max

ALP Concentration (=ULMN)
M
Mean (SD)
Median
Min, Max

TB Concentration {pmolfL)
M
Mean |5
Median
Min, Max

TE Concentration (=<ULN]
M
Mean (SD)
Median
Min, Max

Study 747-301

(N =181)

8 [5.0%)
118 (65.2%)
54 (29.8%)

181
10912 (312 56)
1000.0
300, 2700

181
311.3 (35.54)
2815
200, 746

181
2.621 {0.8101)
2.380
1.68, 6.31

181
9.6 (4.37)
8.3
2,125

181
0.480 {0.2077)
0.425
0.08, 0.29

Global PEC Study

(N = 509)

0
£33 (70.3%)
270 (25.7%)

GET*
8095 (233 66)
750.0
50, 1500

503
478.7 (390.77)
388.0
2,2545

503
3.365 (1.770)
2.722
1.67, 15.30

503
7.0 (5.65)
8.0
0.2, 22

303
0.579 {0.2043)
0.571
0.12, 1.00

Source: Reviewer's Table generated from the 747-301 ADSL and 747-301 ADLWVER datasets along with the GPEC_FD& and

GPEClab_FDA datasets.

Mote: Denominators for percentages are M. “*" signifies available Total Daily UDCA Dose data for 687

subjects. There was unavailable Total Daily UDCA Dose data for 202 subjects.

Table 129 above shows there were areas of imbalance; however, giventhenon-concurrent nature of these cohorts,
the data were reasonably balanced. Notably there is a difference in disease duration between the two groups with the
duration of disease fromthe Global PBC Study group being shorter. This may be secondaryto the way the data were
collected andrecordedin the Global PBC Study, or may represent a real difference. As presented previously in
Section 4, many different cut pointcriteria that utilized ALP reductionalone after 12 months of observationin
predicting transplant-free survival were explored and assessed within the 909 patient subset of the Global PBC
Study. Allofthe explored/assessed ALP cut pointsat 12 months were applied to thecomparable 181 ITT patients
from study 747-301 by treatment group for re-analysis purposes. The responder analysis results fromthe most
relevant cut points explored are presented in Table 135below. Note that this groupis 181 becausethe patients with

elevated TBat baseline are excluded as wellas the patients on monotherapy.
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Table 123: Proportion of Patients who Achieved Response at Month 12 by Relevant
Explored ALP Cut Point Criteria(Comparable ITT)

10 mg OCA OCA Titration Placebo

Explored Cut Points {M =60) (N =60) (N =61)
ALP < 1.0xULN at Month 12 —n (%) 5 (8.3%) 1 (1.7%) 0
ALP < 1.67=ULM at Menth 12 —n (%) 37 (61.7%) 29 (48.3%) 11 (18.0%)
ALP < 2.0«<ULN at Month 12 —n (%) 47 (78.3%) 41 (68.3%) 20 (32.8%)
Diecrease in ALP = 40% at Month 12 — n (%) 19 (31.7%) 18 (30.0%) 1 (1.6%)
Decrease in ALP 2 15% at Month 12 —n (%) 48 (20.0%) 45 (76.7%) 19 (31.7%)
ALP < 1.67=ULN and Decrease = 40% at Month 12 —n (%) 17 (28.3%) 12 (20.0%) o
ALP < 1.67xULM and Decrease ® 15% at Month 12 —n (3) 35 (58.3%) 28 (46.7%) 7 (11.5%)
ALP < 2.0«ULN and Decrease 2 40% at Month 12 —n (%) 18 (30.0%) 15 (25.0%) 1(1.6%)
ALP < 2.0<ULN and Decrease 2 15% 2t Month 12 —n (3) 43 [71.7%) 36 (50.0%) 10 (16.4%)
Stratified Cut Point at Month 12 —n (%) 26 (43.3%) 23 [38.3%) 3 (4.9%)

Source: Reviewsr's Table generated from ADLUWVER datasst.

MNote: Denominators for percentages are N.

It can be seenthatapplyingall ofthese explored ALP cut pointsat 12 months resulted in consistentrelative
differences in responserates between thetreatment groups. It should be noted that responder analysis results from
ALP cut pointsassessed thatwere not presented within Table 135above were also consistent (i.e., similar relative
differences in responserates between thetreatment groups).
The stratified ALP cut point at Month 12 was defined as follows:
Ifbaseline ALP was >2.0xULN, then a patient would be designated as a responder ifboth ofthe following
conditions were met:
¢ 12-Month value of ALP <2.0xULN
e ALPreduction frombaseline at Month 12>40%;
ElseifbaselineALPwas>1.67 xULNbut< 2.0 xULN, thena patientwouldbe designated as a responder ifboth of
the following conditions were met:

» 12-Monthvalue of ALP < 1.67x<ULN AND

* ALPreductionfrombaselineat Month 12 >15%.

This stratified ALP cut point at Month 12 was relatively the best performing cutpointaccording tothe analyses
presentedabove in Section4. Table 135above was reproduced and expanded by applying this stratified ALP cut
point to the 181 comparable ITT patients for re-analysis purposes.
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Table 124: Proportion of Patients who Achieved Response at Month 12 using Stratified Cut Point
(Comparable ITT)

10 mg OCA OCA Titration Flacebo
Statistics (N =60) (N =60) (N=861)
Response at Month 6—n [%:||[1] 25 (41.7%) 21 (35.0%:) 1 (1.6%)
Corresponding 95%: Wald Cl 29.2%, 54.1% 229%, 47.1% 0.0%, 4.8%
Baseline ALP = 2 0=xULN —n (%) 42 (70.0%:) 47 (78.3%) 46 (75.4%)
ALP < 2.0=ULN at Month & —n (%) [2] 30 (71.4%:) 24 (51.1%:) 8 (17.4%)
Decrease in ALP 2 40% at Month & —n (%) [2] 10 (23.8%:) 13 (27.7%) 0
ALP < 2,0=<ULN and Decrease = 40% at Month & —n (35) [2] 9(21.4%) 11 (23.4%) 0
Baselinge ALP = 1.67=ULN but < 2.0=xULN —n (%) 18 (30.0%s) 13 (21.7%) 15 (24.6%:)
ALP < 1.67=ULN at Month & —n (%) [3] 17 (94.4%) 10 (76.9%:) 3 (20.0%)
Decrease in ALP = 15% at Month & —n (%) [3] 16 (88.9%:) 11 (84.6%:) 1(6.7%)
ALP < 1.67=ULN and Decrease z 15% at Month 6 —n (%) [3] 16 (88.9%) 10 (76.9%:) 1(6.7%)
Response at Month 12 —n (%) [1] 26 (43.3%) 23 (38.3%) 3 (4.9%:)
Corresponding 95%: Wald Cl 30.8%, 55.9% 26.0%, 50.6% 0.0%, 10.3%
Baseline ALP = 2_0=ULN —n (%) 42 (70.0%) 47 (78.3%:) 46 (75.4%:)
ALP < 2.0=ULN at Month 12 —n [33) [2] 29 (69.1%) 28 (59.6%) 9 (19.6%)
Decrease in ALP = 40% at Month 12 —n (%) [2] 13 (31.0%:) 16 (34.0%:) 1(2.2%)
ALP < 2,0=<ULN and Decrease = 40% at Month 12 —n (%) [2] 12 (28.6%3) 13 (27.7%) 1(2.2%)
Baseline ALP = 1 67=xULN but < 2 0xULN —n (%) 18 (30.0%s) 13 (21.7%:) 15 (24 6%:)
ALP < 1.67=ULN at Month 12 —n (%) [3] 16 (BB.9%:) 11 (B4.6%:) 6 (40.0%)
Decrease in ALP = 15% at Month 12 —n (%) [3] 14 (77.8%) 10 (76.9%:) 2 (13.3%)
ALP < 1.67=ULN and Decrease = 15% at Month 12 —n (%2) [3] 14 (77.8%) 10 (76.9%:) 2 (13.3%:)

Source: Reviewer's Table generated from ADUWER dataset.

Note: Denominators for percentages are N.
[1]: Response is defined by the Stratified ALP Cut Point.
[2]: The denominator for this calculation is the number of patients with Baseline ALP >2.0xULN.

[3]: The denominator for this calculation is the number of patients with Baseline ALP > 1.67xULN but < 2.0xULN.

Table 131 shows that both OCA treatment groups demonstrated a difference in the proportion/percentage of patients
achieving response at Month 12when individually comparedto placebo. This analysis was repeated utilizing the
Completerand EE analysis setsandthe conclusions were consistent. The ultra-worse-case imputation strategy,
implemented by the FDA statistical reviewer as described above, did not impact the results. All ofthe previously
presented analyses were re-conducted utilizing a baseline value that was the median of all pre-first dose
measurements, and, separately, a traditional baseline definition (both approaches as described above); there was no
impact on the results with either approach.

8.5 Analysis of Submission-Specific Safety Issues

A consult forassessment of fractures was done. No signal of increasein risk of fractures orbonedensity was
detected. At this time, there are no concerns OCA increases the risk of fractures.
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A COA teamwas consulted to assess VAS, 5-D -itch score.

Comorbidities in Patients with OCA Based on the medical history of patients with PBC, an analysis of
comorbidities that occurred >20% ofpatients was conducted. In this population, the following comorbidities were:
hyperglycemia, osteoporosis, dyslipidemia, and siccasyndrome. These were well balanced across each treatment
group.

8.5.1 Consults

1. Clinical Outcome Assessment Consult Summary:
DGIEP requested COA Staffto reviewthree patientreported outcome (PRO) instruments thatwere used toassess
pruritus severity and impact; to review these instruments as safety assessments.

The PRO safety assessments include:
a. Itch domain of the PBC 40, which assesses impact of itching
b. 5-D Pruritus Scale, total scoreassesses severity and impact ofitching
c. Pruritus Visual Analog Scale (VAS)

These instruments were not intended to support efficacy or comparative safety claims in labeling. Therefore, the
review criteria were not the same as would be required for an efficacy claim. The COA reviewer (Dr. Daniels)
focusedon whether the instruments were fit-for-purpose in the context of this particular drug development program
to assessworsening of itch as a safety assessment in the clinical trial.

Reviewer Comment: Scoring algorithms for PBC-40and 5-D Pruritus Scale were documented inthe references that
the applicant provided.

The 5-D Pruritustotalscoreis not the optimal measureto assess the severity of pruritus asit includes multiple
dimensions, or subscales, (i.e., duration, degree, direction, disability, and distribution) thatmeasure different
aspectsofthe patient experience. There is a possibility that one dimension (subscale) may be drivingthetotal score.

The developmentofthe PBC-40 isdescribedin published literature. It appears that the questionnaire was developed
inan appropriate PBC population; however, it was developed onlyin a UK population. No documentationhas been
provided oncross-cultural equivalence. There aresome concerns aboutthe structure and formatofthe itemsin
PBC-40, particularly combining symptoms and non-symptoms in the same domain. The questionnaire also consists
of distal attributes thatmay notbe impacted by treatment. Additional details will be neededto determine if content
validity has been established in this scale.

Conclusion: The COA reviewer states these instruments appear fit-for purpose for this drug developmentprogram.
However, it is unclear what threshold of change represents clinically meaningful deterioration on each of these
scales. The COA Staff deferred to the Clinical teamto reviewthe overall safety profile of this drug development
program.

2. ADivision of Pediatric and Maternal Health consult was requested. Summary is noted in Section 8.7.2.

3. Asummary of TQT consult canbe found in Section8.3.9

4. A consultwas placed for the Division of Bone, Reproductive and Urologic Products (DBRUP) for
recommendation on assessmentof fractures. A summary ofthe consult canbe found in Section6.3.12. The
reviewer noted that OCA is unlikely to causethesefractures. In the clinical settings, the standard medical
care shouldbe appropriate to assess bone monitoring, so specific post-marketing bone monitoring is
warranted with OCA use. Thefollowing is the summary in which this reviewer has additional comments
embedded. For details, thereader is referred the clinical consult review memo placed in DARRTS by
clinical reviewer from DBRUP (Dr. John T. Stinson).

Demographic BasedRisk of Adverse BEvents:
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Age at PBC Diagnosis

Patients diagnosed at a younger age (females <30 years ofage) havebeenshown to havea higherrate of adverse
outcomes. Therewere only 4 patients whowere <30years enrolled in this trial precluding any definitive conclusions
on differencesin AE’s.

Age

82% of patients enrolled in the trial were <65 years in age. The incidence of treatment emergent SAEs was similar
overallin OCA-treated patients within both age sub-groups (<65 years and >65 years ofage). The smallnumber of
>65 yearold patients preclude definitive conclusions.

A comparison of the incidence of TEAEs in patients who were diagnosed <50years old versus those thatwere
diagnosed laterin life (>50 years old) was performed andthedifferencein AEs are as follows:

e Incidence of pruritus was similaracross allage groups buthigherwas in OCA treated patients thanplacebo
treated patients.

o Patients treated with OCA also hada higher incidence of fatigue compared to placeboarmtreated patients.
There was no clear meaningful interpretation in the incidence of fatigue in OCA -treated patients by age at
diagnosis.

e Anincreasein hepatic disorders was observed in younger patients treated with OCA 50 mg compared with
those whowere older (11% and 5%, respectively).

Reviewer Comment: The samplesize istoo small to makeany meaningful interpretation.

The durationoftreatment in all 3 double-blind placebo controlled studies is considered tooshort and the
number of patients exposed toosmall toderive meaningful conclusions regarding the incidence of
cardiovascular events.

BMI

The incidence of TEAEs by BMI subgroup could not be assessed giventhe disparity in patient numbers that
prohibits definitive conclusions (of the 306 patients treated with OCA, 242 had a BM I <30 kg/n? while 63 patients
had a BMI of>30 kg/n".

Sex

In the double-blind period, 306 patients with PBC were treated with OCA, of which 27 (9%) were male, similar to
the 10 (7%) of the 134 placebo patients. A similar proportion of male and female patients experienced TEAES, 96%
of males and 94% of females.

Three male OCA-treated patients experienced 5 SAEs; 3ofthese events were cardiovascular in nature, 1 SAE
resulted in death andthe other 2 SAEs were clavicle fracture and angioedema (allergic reactionto a food product).
Applicantstates, none of the SAEs were consideredto be related to investigational product. No OCA-treated female
patients experienced a cardiacdisorder SAE, while one female patient treated with placebohadan SAEofsicksinus
syndrome. Numerically, therewere higher SAEs in males; few SAEs were unrelated to OCA use (death, clavicle
fracture, angioedema).

Race The majority of patients who participated in the double-blind studies were white patients versus non-white
patients (296 patients versus 10 patients); 95% and 80% of patients, respectively, experienceda TEAE. Again, the
small sample size precludes any meaningful interpretation.

Reviewer Comment: In the pivotal trial, the majority of patientsenrolled in Europeandthe primary efficacy
endpoint for the trial was seen inpatients enrolled at Europeansites. American sites did not show a statistically
significant difference, butnumerically higher number of patients achieved the primary efficacy endpoint. It is
importantto note that nosingle site influenced or drove the overall study results.

Hepatic Impairment

The Applicant did notconduct a study in PBC patients who have had hepatic decompensationevents. o
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Reviewer Comment:

1. Patientstreated withhigher doses of OCA (25 mg and 50 mg) experienced higher liver related AEs,
including serious reactionsi.e., hepatic decompensations.

2. FDAproposedrecommendations for dose adjustment which the Applicant accepted. Since the confirmatory
trialsalsoexclude patients with hepatic decompensation events, a PMR is required to assess the safety of
use in these patients.

Disease Sewerity:

Elevated total bilirubin in PBC is associated with worse clinical prognosis (Lammers 2014). Of 306 patients treated
with OCA, 284 patients had baseline total bilirubin <ULN and 22 patients had baselinetotal bilirubin >ULN. Of 134
patients treated with placebo, 124 had baseline total bilirubin <ULN and 10 had baseline total bilirubin >ULN.
Again, the sample size is too smallto make a safety conclusion in these 2groups.

Renal impairment:
No specific clinical studies have been conducted in patients with renalimpairment. The radiolabelled studies in
healthy volunteers indicate <3% OCA is eliminated in the urine, suggesting minimal renal elimination.

Safetyas Monotherapy: To assess OCA as monotherapy Applicantconducted a phase 2trial, for 85 days (747-
201).

Reviewer Comments: The reviewer notes, there wereno serious adverse events reported even at higher doses (OCA
50 mg) when OCA was useda monotherapy. The reasonfor thisisnot clear butasseen in trial 747-202, patients
experienced more AEs and SAEs at higher doses (OCA 25mg and OCA 50mg). APMR has been requested to
assess OCA as monotherapy in order to better understand this apparent low incidence of SAEs.

UDCA Use and Treatment-Emergent Adwerse Events - Double-Blind, Placebo-Controlled Studies in Patients
with PBC:

In Trial 747-202, all patients were on UDCA and in trial 747-301 a total of 93% patients were on UDCA. No
conclusions can be made for safety on the basis of sample size. However, when the data was pooled for trials 747-
201 and 747-301, there is adequate data to supportaccelerated approval but additional safety and clinical efficacy
data are needed post-marketing.

Concomitant Medication Use During the Trial:

Bile acid sequestrants were commonly usedto manage treatmentemergent pruritus. A total of

104 OCA-treated patients received BAS compared with 17 placebo-treated patients. A similar incidence in overall
discontinuations was observed in OCA-treated patients who received BASandthose whodid notreceive BAS (14%
and 16%, respectively). The incidence of pruritus leading to study discontinuations was similarin patients who
received BAS versus thosewho did not (13% and 10%, respectively)

8.6 Specific Safety Studies/Clinical Trials
Please see Section 6: Review of Relevant Individual Trials Used to Support Efficacy for discussion of safetyand
adverseeventsnotedduringthetrials.

8.7 Additional Safety Explorations
Notapplicable.
8.7.1 Human Carcinogenicity or Tumor Development
There were two patients who developed tumors during the PBC drug development program, one patient developed

lung adenomaand other patient developed colonadenoma. This must be kept inmind while assessingthe
confirmatorytrial.
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In a 2-year oral carcinogenicitystudy in Crl:CD1mice, there were no drug-related neoplastic findings at OCA
doses up to 25 mg/kg/day. In an oral carcinogenicitystudy in Crl:CD(SD) rats of up to 2 years in duration, 20
mg/kg/day OCA caused an increasein theincidence ofbenign granulosacell tumors in the ovaries and benign
granular cell tumorsinthe cervixandvagina offemale rats. There wereno drug-related neoplastic findings in male
ratsat OCA doses up to 20 mg/kg/day.

8.7.2 Human Reproduction and Pregnancy

The limited available human dataon theuseof obeticholic acid during pregnancy is not sufficientto informadrug-
associatedrisk. In animal reproductionstudies, no developmental abnormalities or fetal harmwas observed when
pregnant rats or rabbits were administered obeticholic acid duringthe period of organogenesis at exposures
approximately 13 times and 6 times, respectively, at the maximum recommended human dose (MRHD) of 10 mg.

The estimated background risks of major birth defects and miscarriage for the indicated population are unknown. In
the U.S. general population, the estimated backgroundrisk of major birth defectsand miscarriagein clinically
recognized pregnancies is 2%-4% and 15%-20%, respectively.

There is no information on the presence of obeticholic acid in human milk, the effects on the breast-fed infant or the
effects on milk production. The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for obeticholic acid and any potential adverse effects onthe breastfed infant from
obeticholic acid or from the underlying maternal condition.

Division of Pediatric and Maternal Health Review. The DPMH recommends a postmarketing pregnancy
monitoring study or substudy within a patient registry to monitor the outcomes of pregnant womenand infants
exposed to Ocaliva. This study should include both prospective and retrospective data collection, if possible, for
better follow up of pregnancy and infantoutcomes.

8.73  Pediatrics and Assessment of Effects on Growth

PBC has beenreportedextremely rarely in pediatric patients. Therefore, no clinical studies were conducted in
pediatric PBC patients by the Applicant.

(b) (4)

8.74  Owerdose, Drug Abuse Potential, Withdrawal, and Rebound

There have been noreports of overdose during the development program. In the event ofan overdose OCA
administration should be interrupted. Due to enterohepatic recirculation, the effective half-life of OCA is
approximately 4 days. Therefore, stopping OCA treatmentwill not immediately result in decreased plasma levels.
The Applicant states that it is anticipated that hepatic levels will decrease in conjunction with decreasing plasma
levels. Although it appears reasonable that treatment with BAS is appropriate in an overdosesituation, there is no
evidence tosupport suchtreatment. Clinical signs and symptoms should be monitored with particular attention to
signs andsymptoms of liver toxicity.

Based on the mechanismofaction of OCA, there is no pharmacologic evidence suggestive of abuse potential for
OCA. Innonclinical studies, OCA did not appear to pass the blood-brain barrierand no specific animal or human
studies have been conducted to evaluatethe abuse potential of OCA.

Data on liverenzymes following controlled withdrawal of OCA (during the follow-up period of Phase 2 studies),
indicate that there was no evidence of rebound following withdrawal or discontinuation of investigational product.
Forexample, there did not appearto be aworseningbeyond baseline levels or biochemistries including bilirubin or
ALP, immediately after cessationof OCA.
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8.8 Safetyin the Postmarket Setting
8.81 Safety Concerns Identified Through Postmarket Experience
There is no post-marketing experiencebecause this drughas notyet beenapproved.
8.82  Expectations on Safety inthe Postmarket Setting

PMRs have been issued to assess safety of use in populations thatwere not enrolled in the phase 2and phase 3trials
(advanced stagedisease and the PBC patients with hepatic decompensations).

8.9 Additional Safety Issues From Other Disciplines
None
8.10 Integrated Assessment of Safety

Please see Section 6.1 forassessment of safety for trial 747-301.

9 Trial 747-302 (Phase 3b/4 Trial)

9.1 Trial Description:
Study Design:

Study 747-302 is a Phase 3b, double-blind, randomized, placebo-controlled, multicenter, multinational (in
approximately 170 investigational sites) study evaluating the effect of OCA on clinical outcomes in patients with
PBC.

The primary objective ofthis study is to assess the effect of OCA compared to placebo, in conjunction with
established local standard of care, on clinical outcomes in patients with PBC as measured by time to first occurrence
of any ofthe following adjudicated clinical events, derived as a composite event endpoint:
Death (all-cause)
Liver transplant
Modelofend stageliver disease (MELD) score > 15 (this indicates the need for liver transplantation)
Hospitalization (as defined by a stay of 24 hours or greater) for new onsetor recurrence of:

0 \Variceal bleed

0 Encephalopathy (asdefined by a West Haven score of>2)

0 Spontaneous bacterial peritonitis (confirmed by diagnostic paracentesis)
Uncontrolled ascites (i.e., diuretic resistantascites requiring therapeutic paracentesis at a frequency ofat
least twice in a month)
e Hepatocellular carcinoma confirmed by 2 complimentary imaging modalities.

The above composite eventendpoint is the pre-specified primary endpoint of this study, and every previously
specified/listed clinical event for participating patients will be adjudicated by an independent committee (see below
for more details regarding this adjudication).

The key secondary objectives of this study are to assess the effectof OCA compared to placeboon time to first
occurrence of eachindividual component ofthe primary composite eventendpointas listedabove andto also
include liver-related death. Note that theformally pre-specified key secondary endpoints are listed in the order that
follows:
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Time to first occurrence of MELD score > 15

Time to Liver Transplantor Death (all cause)

Change fromBaseline in TB at end of study (EOS)

Change fromBaseline in ALP at EOS

An additional secondary study objectiveis instituted, for supportiveanalysis purposes, to provide further
comparative evaluationofthe clinical benefit of OCA. The effect of OCA will be compared to historical controls
(separately and in combination) on liver-related clinical outcomes (i.e., deathor livertransplant). These historical
controls will be made available from the historical PBC observational databases of the United Kingdom (UK)-PBC
and Global PBC Study Groups. Each database includes approximately 5000 patients with long-termfollow-up.

Aftera patient provides informed consent, each patient will undergo screening assessments to determine study
eligibility. Note that screeningwill be conductedovera 1 to 8 week period priorto entering thestudy to allow for
the collection of repeat serumchemistry samples (at least 2 weeks apart) to confirmpretreatment ALPand TB
values. The two mostsignificant inclusion criteria for determining study eligibility pertain tothe aforementioned
pre-treatmentassessed ALP and TBvalues along with allowing concomitant usage of UDCA while participatingin
this study. Specifically, thesetwo inclusion criteria, respectively, are as follows:
e Haveatleastone (i.e., “and/or”) ofthe following qualifying biochemistry values (representing the mean of

all available screening values)

- ALP>5xULN and/or

- TB>ULN but<3.0xULN

Taking UDCA for at least 12 months (with a stable dose for at least 3months) prior to study start, orunable to
tolerate UDCA (i.e., no UDCA usage forat least3months) prior to study start.

The most significant exclusion criteria for determining study eligibility are the presence of clinical complications of
PBC orclinically significant hepatic decompensation, including:

e History oflivertransplant, currentplacement ona livertransplantlist, or current MELD score > 12,
Patients whoare placed on a transplant list despite a relatively early diseasestage (for example perregional
guidelines) may be eligible as long as they do not meet any ofthe other exclusion criteria

e Cirrhosis with complications, including history (within the past 12 months) or presence of:

0 \Variceal bleed

0 Uncontrolled ascites

o Encephalopathy

0 Spontaneous bacterial peritonitis

e Known orsuspected hepatocellular carcinoma
Prior transjugular intrahepatic portosystemic shunt procedure
Hepatorenal syndrome (typelorIl) orscreening (visit 1 or2) serumcreatinine >2 mg/dL (178 pmol/L).

Investigational product will be initiated at 5 mg OCA or matched placebo, and after 3months of treatment thedose
may be increased (to themaximum dose of 10mg OCA or matched placebo, in a blinded manner) at the 3-month
visit orany subsequent study visit based on tolerability. Forthosepatients thatincreased theirdose to 10mg, they
may decrease their dose to 5mg at any time during the study as considered appropriate (e.g., tolerability), but should
be titrated backto 10 mg based on tolerability and clinical judgmentby the investigator as soon as possible with the
goalthat all patients remain on the 10mg dose iftolerated. Patientswill be seen at quarterly visits forthe duration
of the study, and it is estimated that individual patients will be followed up fora minimum of 6 years. The studyis
eventdrivenandthe total duration of treatment will be determined by the time to accrue 121 total primary endpoint
events. Based onthe randomization ratio, significance level, and assumed hazardratio, a total of 121 events (from
both groups combined) will provide 80% power to demonstrate a statistically significant difference between OCA
and placeboon thetime to clinical outcomes. Inaddition, based on the remaining assumptions stated above, it is
estimated that approximately 350 patients (i.e., 175 pertreatment arm) will be enrolled to attain 121 events. A
minimum of 6 years patientparticipation; andtotal trial duration of 8 years is anticipated (based uponnumber of
clinical events).
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Throughoutthe executionof this protocol, an independent data and safety monitoring committee (DSMC) will
operate accordingto a DSMC Charter. Itwill provide an ongoing, independent, and expert review of the safety data
in orderto provide riskmanagementduringthe conductofthe study. Note that there are no formally planned
interim analyses for this study.

Table 125: Schematic Diagramof the 747-302 Trial

-« Standard of Care >
Placebo
5 mg OCA Titrated to 10 mg™ at or after Month 3
Year 1 Years 2 - end of study >
1SCr§eniﬂi T T T T T Quarterly Visits T
toSweeks | M2 M6 M3 M12 EOS
€— Continued —>
Follow-up
Entry: Bilirubin >ULN and =3x ULN and/or ALP =5xULN |
* Titration to 10 mg based on tolerability
EOS = end of study: M = month: UDCA = ursodeoxycholic acid; ULN = upper limit of normal

Source: Figure 1from page 28 of the 747-302 protocol (Amendment 1: April 29, 2015)

Reviewer Comments:

ALP is noton the causal pathwayof PBC (i.e., ALP is not on theimmune-pathogenesis pathway ofthe disease);
therefore, a confirmatory trial is being conductedto prove theclinical benefit of OCA use in patients. However,
ALP is elevated, secondaryto bile duct injury and ductopenia/ductular reaction, and isa surrogate ofdisease
progression.

1. Theenrollmentcriteriaincludes ALP >5xULN and/ or, TB > ULN but <3.0xULN; adequate number of
patientswithelevated TB must be enrolledto provide adequate power for analyzing the results.

2. Patientswith ALP>5 x ULN representhigh risk patientsandsuch patientsare likely to progresstoa
clinical endpointsooner than patients with lower levels of ALP, but there are no published literatureto
supportthisthreshold qualifies patients for advanced disease stage.

3. Thephase 3trialpopulation (earlystage disease patients), in whomthe clinical benefit must also be
proven, iscurrentlynotincluded inthe confirmatorytrial and this should be discussed withthe Applicant.

4. Patientswith hepatic decompensations events are excluded fromthe trial, thereforea PMR has been
requested to assess safetyandefficacy of OCA in this population.

5. Onecomponent ofthe composite primaryendpoint, “Time to first occurrence of MELD score > 15" must
be revised to assure anincrease in MELD score istrulya clinicallymeaningful increase. In trial 747-301,
there were increases in MELD scores thatwere not clinicallymeaningful, and were interpreted by the
Applicant asrelevant increases in MELD scores (please see Section 6 for details). The Applicantmust
repeat thelaboratory parameters (i.e., Serumcreatinine, INR andtotal bilirubin) and confirmthatthe
MELDscore istruly increasedandthat thisrise is notrelated to cofounders suchas use ofanti-coagulants,
disease-related vitamin K deficiency due touse ofantibiotics, onetime isolated increase in INR, laboratory
errorsetc..

6. If apatientdoesnotachievea biochemical response with OCA using anadequate dose andduration, the
patient must be considereda non-responder for possiblediscontinuationfromthe trial.

7. Theprotocolshould address how dyslipidemia (lowHDLc) will be managed in patientsandalsohowlong
will thatpatientbe observed prior to discontinuationfromtherapy.
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8. The Applicant stated thatsince thetrial is multi-center and includes clinical sites in countries wherethe
Applicant has notyet soughtmarketing approval, patient retention should be less challengingin these
countries. Additionally, the Applicant thinks they will also be ableto retain patientsin the trial in the
countriesinwhichitisapprovedby utilizing reduced cost incentives.

The Statistical analysis plan forthis trialhas been reviewed by Benjamin Vali, statistical reviewer, for details the
reader is referred to his review in DARRTS.

10 Advisory Committee Meeting and Other External Consultations

Questionsto the Committee:

1. DISCUSSION: Discuss whethertheevidence fromthe Global PBC Study Group data presentedtoday onthe
reductionin alkaline phosphatase (ALP) supports the use of alkaline phosphatase as a surrogate endpoint
reasonably likely to predict clinical benefit in the treatment of early stage Primary Biliary Cirrhosis (PBC).
Comment on the strength of evidence that supports the stratified responder criteria that were developed by the
FDA statistical team’s review of the Global PBC Study Group data.

Committee Discussion: There was a general consensus thatthe evidence fromthe Global PBC Study Group
data presented on the reductionin alkaline phosphatase (ALP) supports the use ofalkaline phosphatase as a
surrogate endpoint reasonably likelyto predict clinical benefit inthe treatment ofearly stage Primary Biliary
Cirrhosis (PBC). Some members commented that while ALP isthe only surrogate endpointin early stage ofthe
disease, bilirubinshouldalsobe considered. Acommittee member commented that the evidence is persuasive in
using stratified responder analysis froma statistical standpoint, butthat the decisionon accepting ALP as a
surrogate reasonably likely topredict clinical benefit is both a clinical determination and a statistical
determination. Please see thetranscript for details ofthe committee discussion.

2. DISCUSSION: Discuss the appropriateness of the Applicant’s proposed dosage schema, i.e., a starting dose of
5 mg of obeticholic acid (OCA) with up titration to 10mg after 3 months. Include in your discussion and dosing
recommendation the safety and tolerability of obeticholic acid in addition to the biochemical response (alkaline
phosphatase reduction).

Committee Discussion: The majority ofthe committeeagreedthat the startingdose of 5mg withtitrationto 10
mg after 3 monthsisreasonable giventhedata presented. Members commented that theincreased incidence of
hepatic adverse events at the 10mgdoseis concerning, butmay be acceptable given thebenefitprovided by
OCA, and that phase 4 trials should attempt to better characterize hepatic adverse events, aswellas monitor
HDL cholesterol levels. Please see the transcript for details ofthe committee discussion.

3. DISCUSSION: Discuss the adequacy of the datato support the use of OCA as monotherapy for patients
intolerant to ursodeoxycholic acid (UDCA). Include in your discussionwhether the applicant should be required
to furtherstudy the useof OCA as monotherapy.

Committee Discussion: Committee members commented thatthe datasupportingthe use of OCA as
monotherapy appear sufficient, but further study in patients who arenon-responders to UDCA or intolerant of
UDCA s warranted. Please see the transcriptfor details ofthe committee discussion.

4. DISCUSSION: Discussthe adequacy ofthe datato support theuse of OCA in moderately advanced and
advancedstages of PBC. Include in your discussionwhether the applicant should be required to further study
the use of OCA in moderately advanced and advanced stages of PBC.
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Committee Discussion: The majority ofthe committeeagreedthat the dataare limited on the use of OCA in
moderatelyadvanced stage PBC patients, andabsent in advanced stage PBC patients, to supportthe use of
OCA in moderatelyadvanced and advanced stages of PBC, while some members supported the use of OCAin
moderatelyadvanced PBC patients, but notadvancedstage PBC patients. Please see the transcript for details
of the committee discussion.

5. DISCUSSION: Discusswhetherthe available evidence (i.e., PK modeling, dose response) supports the FDA’s
proposed dosing of OCA in PBC patients with moderately advanced (Child-Pugh B) and advanced (Child-Pugh
C) cirrhosis.

Committee Discussion: The majority ofthe committee commented on the insufficient

datato support dosingof OCA in PBC patients withmoderatelyadvanced (Child-Pugh B) and advanced
(Child-Pugh C)cirrhosisand called for additional studies. However, there were panel memberswho
commentedthat thereare sufficientdata to justify treatment of patients with moderately advanced cirrhosis, but
insufficient datato supporttreatmentofpatients with advanced cirrhosis. Please see the transcript for details of
the committee discussion.

6. DISCUSSION: Discussthe pros and cons of continuing OCA treatment in patients who do not demonstrate
reductionin alkaline phosphatase after 6 months of treatmenton a maximally tolerated dose. Take into
considerationthe risk of alterations in lipid profile vs. the potential for benefit.

Committee Discussion: The majority ofthe committeeagreedthat it may be premature to discontinue therapy
at 6 months despite no reduction in ALP. One member opined that therapyshould be continued to 12 months,
and ifthere isstill no reduction in ALP, then treatment should be discontinued. Please see thetranscript for
details ofthe committee discussion.

7. VOTE: Taking into account the risks and benefit of OCA in the population studied, is there substantial evidence
to supportaccelerated approval of OCA forthe proposed indication, based onits effect onalkaline
phosphatase?

YES: 17 NO: 0 ABSTAIN: 0

Committee Discussion: The committee unanimously agreedthat there is substantial evidence to support
acceleratedapproval of OCA for the proposedindication, based onits effect on alkaline phosphatase.
Members commented onthe efficacy ofthe drug when comparedto placebo, favorable benefitto risk ratio, and
the abilityofthe drugto address an unmet need. Please see the transcript for details ofthe committee
discussion.

8. DISCUSSION: Discusswhat ifany changes in the enrollment criteria or design of the postmarketing
confirmatory trialwould be necessary toobtain any additional informationthatyouthinkis necessary for
full/regularapproval of OCA for the treatment of PBC.

Alternatively, discuss what additional post-marketing studies youthinkwould be necessary to obtain any data
or information that has notbeenprovided.

Committee Discussion: The committee members suggested obtaining additional data including, but not limited to,
use of OCA asmonotherapyin patients who donotrespond to or are intolerantof UDCA, pharmacokinetic profile
of OCA in advanced stage PBC patients, longterm cardiovascular/lipid profile effects of OCA, a broader spectrum
of patientswith PBC (i.e., patients withabnormal bilirubin levels, notjust abnormal ALP levels) and safety and
efficacy of OCA in compensated cirrhotic patients. Committee members alsocommented on thedifficulty of getting
patientsto participate ina post-marketing placebo-controlled trial given thatthe drugwill be commercially
available. Some members alsoexpressed concerns regardingthe possible useofan historical controlin the
confirmatorytrial. Please see the transcript for complete details ofthe committee discussion.
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11 Labeling Recommendations

11.1 Prescribing Information
The labeling negotiations were ongoing at thetime ofthis review. For final labeling agreements, see the approved
label for OCA.

11.2 Patient Labeling
The labeling negotiations were ongoing at thetime ofthis review. For final labeling agreements, see the approved
labelfor OCA.

11.3 Nonprescription Labeling
Not applicable.

12 Risk Evaluation and Mitigation Strategies (REMS)
Not applicable

13 Postmarketing Requirements and Commitments

PMR 3057-1

A randomized, placebo-controlled clinical trial to evaluate the safety, efficacy and steady-state pharmacokinetics of
obeticholic acid in patients with primary biliary cholangitis/cirrhosis (PBC) with Child-Pugh Classes Band C
hepatic impairment, including Child-Pugh Class C patients with varying levels of MELD scores. You may conduct
this as a stand-alone trial, orin a subset of patients in your confirmatory trial (PMR#3057-3).

The Applicant chose toaddress this PMRin a subset of patients in their ongoing confirmatory trial 747-302.The
timeline proposedare as follows:

(b) (4)

Final Protocol Submission: 12/01/2016
Study/Trial Completion: 12/01/2022
Final Report Submission: 04/01/2023

PMR 3057-2

A randomized, placebo-controlled trial to evaluate the safety and efficacy of OCALIVA used as monotherapy in
patients with primary biliary cholangitis/cirrhosis (PBC) who are intolerant of or non-responsive to ursodeoxycholic
acid (UDCA). Enroll patients across all stages of PBC, by the Rotterdamcriteria. You may conduct thisas a stand-
alone trial or in a sub-set of patients in your confirmatory trial (PMR # 3057-3).

Applicantchose to address PMR 3057-2 in a subsetof patients in the confirmatory trial 747-302.

The proposed timelines are as follows: (b) (@)
4

Final Protocol Submission:12/01/2016
Study/Trial Completion: 12/01/2022
Final Report Submission: 04/01/2023

PMR 3057-3
A randomized, double-blind, placebo-controlled trial to verify and describe that OCALIVA-induced reductions in
alkaline phosphatase and/or total bilirubin are associated with improvements in the composite clinicalendpoint of
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progressionto cirthosis, death, transplant, decompensation events and hepatocellular cancer. Your ongoing trial
(747-302) should berevised to includepatients across thespectrumofstages of primary biliary cholangitis/cirrhosis
(PBC), including patients with early, moderately advanced and advanced PBC by the Rotterdamcriteria, and should
be adequately powered to demonstrate benefit in each stage.

Draft Amended Protocol Submission: 09/01/2016
Final Protocol Submission: 12/01/2016
Study/Trial Completion: 12/01/2022

Final Report Submission: 04/01/2023

Applicantagrees to will revise the ongoing confirmatory trial 747-302 to address PMR 3057 1-3 including patients
across the spectrumofstages of primary biliary cholangitis/cirrhosis (PBC), evaluations of safety/efficacy in
patients PBC with Child-Pugh Classes Band Chepatic impairment and safety/efficacy of OCALIVA monotherapy
in patients with PBC.

This ongoing study is intended to support a conditional approval in the EU as well as accelerated approvalin the US.
The Applicant wishes to have agreement across both regions before finalizing the protocol. The Applicant
anticipates submitting the draftamended protocolto FDA and EMA in concert with the response to d180 questions
(anticipated Q32016) with a final protocol by end ofthe year.

PMR 30574
Develop a formmlation thatwould allow once daily dosing for patients with hepatic impairment. Conducta

®® s tudy in healthy patients to characterize the relative bioavailability of the new fornmlation. Submit
your ®@ s tudy protocol once youhave a new formmlation.
Final Protocol Submission:11/01/2017
Study/Trial Completion: 04/01/2019
Final Report Submission: 08/01/2019

Applicantintends to develop and characterize the relative bioavailability of formmlation(s) to allow for once daily
dosing for patientwith hepatic impairment. Applicantstates, the fornmlation development (including
biopharmaceutics considerations, e.g., dissolution) will take ~18 months andwill serve as a prerequisite forthe

finalization of the ®® < tudy protocol. The proposed timelines currently assume enrollment ofa
significant number of patients with hepatic impairment to enable adequate measurement of plasma concentrations of
OCA and its conjugates.

14 Appendices

14.1 Financial Disclosures

The statements on financial disclosures (FormFDA 3454) were reviewed. A totalof 107 investigators who
participatedin the phase 2 and 3 trials (747-201, 747-202, and 747-301) certified that theyhad no financial
arrangements as defined in 21 CFR 54.2. All investigators and sub investigators who participated in these trials
responded to the Applicant's requestto completethe FormFDA 3454.

Although, unrelated to the PBC patient population, Intercept Pharmaceuticals conducteda trialin a different patient
population and has submitted the following disclosure:

Disclosure: Financial Interests and Arrangements of Clinical Investigators, FDA Form 3455 — A
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He servedas an investigator in Protocol 747-203, An Exploratory Study of INT-747 in Patients with Type 2
Diabetes and Presumed Nonalcoholic Fatty Liver Disease. ®O received $40,425 ($ 38,925 for the trialand
$ 1,500 as consultation fees) for payment and consultation. However, to minimize potential bias, the Intercept
Pharmaceuticals staff was blinded tothe treatmentassignments of patients and the SAP was finalized prior to
database lock.

Cowered Clinical Study (Name and/or Number): 747-201

Table 126: Financial Disclosures
Was alist of clinical investigators provided: Yes X No Ll (Requestlist from Applicant)

Totalnumber of investigators identified: 18 Investigators

Number of investigators whoare Applicant employees (including both full-time and part-time employees): No

Number of investigators with disclosable financial interests/arrangements (FormFDA 3455): None

If there are investigators with disclosable financial interests/arrangements, identify the number of investigators
with interests/arrangements in each category (as definedin 21 CFR 54.2(a), (b), (c) and (f)):

Compensationto the investigator for conducting the study wherethe value could be influenced by the
outcome ofthe study: No

Significant payments of other sorts: No
Proprietary interestin the product tested held by investigator: No
Significant equity interestheld by investigator in S

Applicantofcovered study: No

Is an attachment provided with details ofthe Yes X No [l (Request details from Applicant)
disclosable financial interests/arrangements:

Is a description of the steps taken to minimize Yes X No L] (Request informationfrom
potential bias provided: Applicant)
Number of investigators with certificationofdue diligence (FormFDA 3454, box 3)

Is an attachment provided with thereason: Yes X No L] (Request explanation from
Applicant)

Cowered Clinical Study (Name and/or Number): 747-202
Table Continued: Financial Disclosures

Was alist of clinical investigators provided: Yes X No I (Request list from Applicant)

Totalnumber ofinvestigators identified: 30 Investigators

Number of investigators whoare Applicant employees (including both full-time and part-time employees): No

Number of invesfigators with disclosable financial interests/arrangements (FormFDA 3455): No

If there are investigators with disclosable financial interests/arrangements, identify the number of investigators
with interests/arrangements in each category (as definedin 21 CFR 54.2(a), (b), (c) and (f)):

Compensationto the investigator for conducting the study wherethe value could be influenced by the
outcome ofthe study: No

Significant payments of other sorts: No
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Applicantofcovered study: No

Proprietary interestin the product tested held by investigator: No

Significant equity interestheld by investigator in S

potential bias provided:

Is an attachment provided with details ofthe Yes X No L] (Request details from Applicant)
disclosable financial interests/arrangements:
Is a description of the steps taken to minimize Yes X No L] (Request informationfrom

Applicant)

Number of investigators with certification of due diligence (FormFDA

3454, box 3)

Is an attachment provided with the reason:

Yes X

No ] (Request explanation from
Applicant)

Cowered Clinical Study (Name and/or Number): 747-301

Table Continued: Financial Disclosures

Was alist of clinical investigators provided:

Yes X

No LI (Request list fromApplicant)

Totalnumber ofinvestigators identified: 59 investigators

Number of investigators whoare Applicant employees (including both full-time and part-time employees): None

Number of investigators with disclosable financial interests/arrangements (FormFDA 3455): None

outcome ofthe study: No

Significant payments of other sorts: No

Applicantofcovered study: No

If there are investigators with disclosable financial interests/arrangements, identify the number of investigators
with interests/arrangements in each category (as definedin 21 CFR 54.2(a), (b), (c) and ()):

Compensationto the investigator for conducting the study wherethe value could be influenced by the

Proprietary interestin the product tested held by investigator: No
Significant equity interestheld by investigatorin S

potential bias provided:

Is an attachment provided with details of the Yes X No [I (Request details from Applicant)
disclosable financial interests/arrangements:
Is a descriptionofthe steps taken to minimize Yes X No L] (Request informationfrom

Applicant)

Number of investigators with certificationof due diligence (FormFDA

3454, box 3)

Is an attachment provided with thereason:

Yes X

No I (Request explanation from
Applicant)

14.2 Detailed Events of Pre-Submission Regulatory History

IND 63,307 was submitted on 27 January 2006, received Orphan drug designation on 9th April 2008, fast track designation in the

treatment of PBC on May 27, 2014, and rolling review was granted on 18 November 2014. Presubmission regulatory activities related
to this submission included approximately 5 formal face-to-face meetings between the Applicant and FDA. In addition, there were a
number of teleconferences and written correspondences exchanged during the development program. The Phase 3 protocol was
developed in communication with the FDA and is consistent with the PBC Study Group analyses of data, including the general study
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design, patient population, and primary efficacy endpoint. In order to support global registration, the Applicant included an evaluation
of efficacy at month 12 (FDA recommendation) with a confirmatory trial which is underway. Details of the Pre-Submission
regulatory history are below.

Details of the Pre-Submission Regulatory History

18 November 2004: Type B, Pre-IND meeting, with written responses only, the Applicant asked questions pertaining to non-clinical,
CMC and clinical issues for further development of INT-747 for liver fibrosis from different indications.. The Division requested
further nonclinical studies prior to submitting an IND.

27 January 2006: IND-63,307 Obeticholic acid (OCA) for treatment of primary biliary cirrhosis new IND was submitted and deemed
safe to proceed.

1 February 2007: Type B, End of Phase (EOP) 1, face toface meeting, purpose was to discuss the study design and phase 2 endpoints
for the development of INT-747 for the treatment of primary biliary cirrhosis and nonalcoholic steatohepatitis.

PBC questions:

1. Applicant proposed the use of alkaline phosphatase as a surrogate primary endpoint for Phase 2 and 3 trials. The Division remains
concerned about using ALP as a primary endpoint. However, the Division recommended the Applicant to conduct a phase 2 trial using
ALP as endpoint, and then have further discussion with the Division after the results of this trial were available. The Division also
stated, from regulatory perspective, if ALP was used as surrogate, then application would qualify for Subpart H submission.

2. The Division encouraged the Applicant to collect data on; for non-invasive serum biomarkers for liver fibrosis and noninvasive
monitoring for liver stifiness, and to also perform pre- and post- liver biopsy on a subset of patients

3. Quality of life measures for fatigue and pruritus as primary endpoint in phase 3 were proposed by Applicant. FDA recommended
using adequate and well-constructed patient reported outcomes (PRO) to assess fatigue and pruritus prior to embarking on phase 111
trial, and stated the PBC-40 instrument may be acceptable, if the recall time was shorter.

4. A single 6 month Phase 3 trial to demonstrate efficacy for the required surrogate endpoint was proposed by the Applicant. The
Division stated Phase 3 trial would require clear, robust demonstration of statistically meaningful eflect from a large multicenter trial
in a diverse population. Asingletrial results should be consistent across study subgroups, centers, and show evidence of efect on
multiple study endpoints with highly significant results, with extremely low p-values. The Division further clarified, even if approved
under accelerated approval pathway with short term exposure (i.e. 1to 2 years), the Applicant must demonstrate proof of clinical
benefit with acommitment to acquire long term safety and efficacy data (i.e. 5 years) in a post-marketing trial. -

5 The
Division stated for safety profile total number of patients included in trial, incidence of serious adverse events, and the length of
exposure are all important variables, and directed the Applicant to ICH-E1A guidelines for recommendations.

9 April 2008: Orphan Designation

Primary biliary cirrhosis is a rare disease, with only one approved medical treatment option, i.e. ursodeoxycholic acid (UDCA) with
which ~40% patients do not respond. In patients who do not respond to UDCA, the disease progresses leading to either a liver
transplantation or death. Given, the unmet medical need OCA (6a-ethyl-chenodeoxycholic acid) as the active moiety was granted
orphan drug designation (#07-2532) on 09 April 2008 for the treatment of primary biliary cirrhosis. Therefore submission of a
pediatric assessment or a waiver is not required for this New Drug Application.

6 October 2009: Type C meeting, teleconference, the purpose of the meeting was to discuss the statistical analysis plan (SAP) for the
soon to be completed dose-ranging study (Protocol 747-202). The questions asked by Applicant were related to the choice of the
primary study endpoint, use of absolute or percent change in ALP. The Division recommended that the Applicant perform both
analyses. The Division also recommended that the analysis be performed on the intent-to-treat (IT T) population. Other details of the
SAP were also discussed.

5 August 2010: Type B, EOP 2, face-to-face  meeting; the purpose of the meeting was to discuss the clinical development plan.

The Applicant proposed using ALP as aprimary surrogate endpoint for clinical outcomes in PBC patients in a phase 3 trial.

The Division did not agree that ALP alone would be considered an appropriate endpoint to demonstrate efficacy and that it was an
applicant’s responsibility to show that the proposed surrogate endpoint is reasonably associated with clinical benefit when requesting
approval under the Subpart H program. T he Division encouraged Intercept to maintain a dialog for their clinical program as they work
tofind a viable surrogate endpoint.

Further the Division remained concerned as most of the data and justification for proposed surrogate (i.e., ALP) were related to the
prognosis in patients with PBC who were taking UDCA. Division stated PBC is slowly progressive disease, and in patients with early
disease clinical benefit may not be demonstrable with short duration trials. The Division recommended that Intercept enroll patients
with moderate and severe disease so that clinical outcome may be measured during the trials. The adverse event of pruritus as seen in
Phase 1 and Phase 2 trials was concerning and additional information on safety would be necessary. .

The Applicant proposed stratification of patients for enrollment as follows:

1. Prior response with UDCA: ALP >3 x upper limit of normal (ULN) or aspartate aminotransferase (AST)>2 x ULN or bilirubin >
1.0 mg/dL (17 pmol/L) 1 year post UDCA (Paris Criteria) OR,

2. OCA monotherapy, patients who are not on UDCA.

FDA recommended that stratification of PBC patients will be important due to small trial which additionally has several confounders.
To provide balanced representation stratification should be done at enroliment and patients with features of overlap syndrome and
autoimmune hepatitis must be excluded.

Additionally, the Division recommended a liver biopsy be performed in a subset of patients for evaluating the improvement,
deterioration, or no deterioration in selected markers of liver injury on histology. T he patient subset should include an adequate
number of patients from each category: with or without biochemical, and clinical improvement. The Applicant proposed and the
Division encouraged the use of transient elastography and enhanced liver fibrosis blood markers as exploratory endpoints.

The Division encouraged Intercept to consider longer duration of treatment so that interpretable data can be generated from the trial(s).
The Division also communicated that OCA was intended for long term treatment of PBC. T herefore it is the responsibility of the
Applicant to show adequate safety during the clinical drug development program based on the occurrence and detection of adverse
events (AE profile).

Since the bile acids are excreted mainly via the fecal route and <0.25% of the drug is excreted viaurine (mainly as glycine conjugate).
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The Applicant proposed not perbrm a study in renally impaired patients. The FDA agreed to this dunng this meeting.

The Division informed the Applicant, TQT study 1s a requirement that the Applicant must falfil.

The Division stated in addition to UDCA and OCA plasma levels, the in vitro CYP450 studies with OCA (bile salt analogue) studies;
the interaction between OCA and bile salt export pump activity (1.e. drug bile interaction) in-vitro studies be conducted.

CMC questions pertaining to bioavailability and bioequivalence; proposed concurrent validation plan and qualified impurities were
clanfied by CMC.

Accelerated approval with a post-marketing commitment to conduct a placebo controlled confirmatory tnial was proposed by the
Applicant and the Division provided guidance on a path Hrward.

The pharmacology and toxicology studies submission timelines were discussed.

2 February 2011: Type A, face to faice meeting (stalled development) with the Applicant. The purpose of the meeting was to discuss
the acceptability of an alkaline phosphatase-based endpoint to support marketing approval. Data to support the use of ALP was
provided by the Applicant prior to the meeting. Expert hepatologists attended the meeting, some via teleconfrence, and others were
present dunng the fice-to-fice meeting. No agreement Hr using ALP as apnimary endpoint could be reached duning this meeting.
The Applicant stated that reliance on clinical outcome endpoints in a clinical development plan 1n this setting will be prohibitive
because the progression of the disease 1s slow. The Applicant proposed the composite endpoint (consistent with T oronto Il and Mayo
II critena) as a pnmary endpoint r phase 3 tnal

Entry: ALP > 1.67x ULN or bilirubin > nommal

Endpoint: ALP < 1.67x ULN and > 15% fall and bilirubin < normal

FDA stated 1.67 x elevation of alkaline phosphatase (ALP) as responder cnitenia and the survival curves of these exploratory analyses
indicate group diference r patients managed with concomitant UDCA. Additionally, comrelation between the responder definition
and survival presented in the dataset only indicates an association relationship between alkaline phosphatase and death: it may not be
able to fully address the influences ofthe disease on death (the pnimary endpoint). The Division stated that the data does not
definitively establish the proposed endpoint as an adequate surrogate reasonably likely to predict clinical benefit. The Division
remained concemed the outcome trial may not be completed successfully post-approval of a short term efficacy tnal as part of subpart

H approval requirements.
FDA continued to have concems about the appropnate patient population that had the potential to be the best responders to the efcts
of OCA treatment. (b) (4)

The numbers of patients exposed to OCA required or Phase 3 tnal and marketing approval were again discussed. The Division
reiterated because PBC is chronic disease requining a liflong treatment, 1t will be important to have safty data to review on patients
that have received therapy for at least one year.

4 October 2011: Type A, teleconfrence meeting to discuss the trial design Hr Phase 3 program.

FDA expressed concem due to considerable vanability in performance of biomarkers (ALP and bilirubin) in predicting the long term
outcomes of the patients with PBC. The Division planned to review this with the senior management durning a regulatory bnefing
within the agency to gain guidance about an appropnate path Hrward. To facilitate this conversation, the Division requested Intercept
to obtain data fom the T oronto PBC database Hr review.

The Division expressed concems that a placebo-controlled confirmatory tnial may not be £asible, especially ifthe drug 1s approved
under Subpart H prior to the initiation of a confirmatory tnal. The Division noted that patients enrolled in a placebo-controlled tnal
who have changes in biomarkers would likely withdraw fom the study to receive open-label treatment.

FDA stated the population to be studies was not clearly defined. FDA was concemed population in either extreme (mild or severe) of
the disease spectrum may lead to uninterpretable results. And this is exactly what happened with this trial. Majonity patients enrolled
in pivotal trial were early stage disease patient.

FDA recommended Intercept to re-evaluate the natural history data r PBC to obtain information to guide the study design including
specific population (length of disease, baseline biochemical charactenistics, response to previous treatments), event rates fr each

clinical endooint based on the population to be studied which can be used to suide the lensth of studv reauired O@

FDA recommended Intercept conduct additional dose ranging tnal for OCA to evaluate lowest efective dose.

FDA recommended Intercept to identify the metabolic pathway and od efect of OCA fr understanding the overall clinical
phammacology.

11 October 2011: An informal teleconfrence meeting was held to discuss Phase 3 program fr INT-747 for the treatment of PBC.
The Division agreed with Intercept’s planto form a collaborative group and evaluate the data fom multiple studies to understand
better the relationship between biochemical markers and clinical outcomes in PBC. The Division requested a representative of the
Division participate in the review of this PBC data along with the Collaborative Study group.

The Division reiterated that the acceptability of the use of a surrogate endpoint under 21CFR 314.50 Subpart H will depend on the
outcomes reported by the review and analyses of the data by the collaborative group. The Division agreed to work with Intercept
Phammaceuticals to help develop potential confirmatory study designs if they choose to pursue Subpart H approval.

August 30th. 2013: Written response sent by the Division to the Applicant answering the questions pertaining the statistical analysis
plan (SAP), and the answers to the clinical questions about collecting data for analyses by the collaborative group.

Applicant proposed validation of the surrogate based on the retrospective analyses conducted by the collaborative PBC Study group.
FDA stated that validation of a biomarker that 1s a surrogate r clinical benefit would require analyses based upon the data fom a
randomized, controlled trial in which a treatment efct has been established. The current retrospective data collection and planned
analyses may provide support Hr use of a surrogate that 1is reasonably likely to predict clinical benefit under 21CFR314.50 Subpart H.
The Division facilitated and encouraged Intercept to bring the collaborative Study group together (Global PSC Group) Hr promoting
the scientific understanding the disease, its progression and pertinent biochemical changes and Hr collection of natural history data for
PBC globally. The FDA stated the deficiencies 1in the case report Hmm that failed to collect information on many aspects of PBC
including:

1. Identification and charactenization ofclinical diffrences between patients who are not taking UDCA versus the patients who are
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taking UDCA. Characterization of patients whether they failed to tolerate UDCA or never received the UDCA, and if so an
explanation of why the patients are not receiving this standard of care for adequate interpretation of the data.

2. Concomitant medications use such as statins, cholestyramine that may be helpful in interpretation of the analyses

3. Toinclude the data on absence or presence of pruritus and fatigue in analyses planned to identify populations that can be predicted
to achieve measurable clinical outcomes in specific time intervals.

4. The Division stated that the liver biopsy staging must be clarified. What histological classification system will be used? Finally, the
key components must be captured for biopsy interpretation such as interface hepatitis, ductopenia, cholestasis, fibrosis, bile stasis
location etc. The Division also encouraged the Applicant to collect genetic polymorphism, serum markers of fibrogenesis when
known.

Additionally, the Division also stated because of heterogeneity of the disease severity, stratification of analyses by disease severity
will be helpful for this retrospective data collection. A potential surrogate must be correlated with endpoints and clinical outcomes
such as transplant free survival. The Division suggested subgroup analysis:

1. Analyze by stage of PBC (asymptomatic, symptomatic or pre-terminal), presence of autoimmune overlap, AMA status, presence of
cirrhosis (compensated or decompensated), and by Child-Pugh Score and MELD score in patients with cirrhosis.

2. Analyze by response to UDCA at 1 year (propose definitions of UDCA response).

3. Pathological evidence of poor prognosis such as interface hepatitis, and degree of fibrosis, when known.

4. In addition, assess the influence of UDCA dose on outcomes relative to the Alkaline Phosphatase (ALP) and Bilirubin categories
surmised to predict clinical outcome (i.e. ALP < 1.67xULN or ALP > 1.67xULN; Normal Bilirubin or Abnormal Bilirubin).

5. Additional analyses will impact the interpretability of the data and may facilitate identification of apopulation of patients which
will most likely benefit from treatment (i.e. an “enrichment population”) and/or achieve a clinical outcome in a shorter period on
study.

6. Finally, as an additional sensitivity analysis for the secondary outcome (i.e. liver related transplant or death), assume that the cause
of death is not liver-related if the patient died and the cause of death was not available on the CRF.

14 November 2013: Type C teleconference meeting, the purpose of the meeting was to gain concurrence regarding proposed CMC
registration plans for Obeticholic acid.

January 29, 2014: Type C, face to face meeting; the purpose of the meeting was to discuss the confirmatory trial design for
Obeticholic acid (OCA) in the treatment of primary biliary cirrhosis.

The Division remained concerned that with accelerated approval under CFR 314 subpart H of OCA there may be difficulty with
recruitment and retention of patients in the confirmatory placebo-controlled long-term trial. Additional concerns include problems
with interpreting the natural historical control data and relying on historical control as a comparator. The Division stated in order to
make meaningful treatment comparisons with OCA utilizing historical control the Applicant must show the diagnosis; patient
characteristics and disease progression are consistent between Global PBC study patients and the patients participating in the placebo
controlled trial. The Division recommended considering the use of Hepatic VVenous Pressure Gradient (HVPG) in a subset of patients
to provide critical supportive data to support the eficacy of OCA at an earlier time point.

The Division agreed with the proposed high risk patient population (APL >5 X ULN and/or bilirubin > ULN to <3 X ULN) in the
confirmatory trial, based on PBC study group data assuming that the analysis is accurate.

The Division asked Intercept to clearly define each component of the composite clinical endpoints such as ascites, hepatic
encephalopathy (“HE”) (e.g., new onset of episode of “ HE” with a West Haven score of 2 or greater, new onset of ascites requiring
diuretics and/or paracentesis). The definition of the components of the endpoint must be precise and interpretable across centers. For
example clarify “hospitalization for” is necessary to define a decompensation event, and clearly establish the criteria such as length of
stay to define hospitalization (b) @)

The Division stated Intercept should demonstrate the comparability between the historical control subjects and the placebo group
patients in the double-blinded randomized trial, with respect to both patient characteristics and disease progression. The Division also
stated that it will be a review issue whether these two groups of patients can be combined for efficacy analysis purposes. The Division
asked Intercept to consider the feasibility and appropriateness of a head-to-head trial with ursodeoxycholic acid (URSO) as a
confirmatory trial. Although this trial design maybe very complex and potentially lengthy.

10 February 2014

Type C meeting: the purpose of the meeting was to discuss the sufficiency of the pharmacology (nonclinical and clinical) and
toxicology registration package for obeticholic acid (OCA) for the treatment of patients with PBC.

The Division agreed to the drug interaction studies, and in addition, recommended that Intercept evaluate the impact of renal
impairment on the exposure of OCA and its conjugates in patients with End Stage Renal Disease (ESRD) not yet on dialysis post
NDA approval.

27 February 2014: Type C meeting with written response only; the purpose of the meeting was to discuss Statistical analysis plan and
clinical endpoints for safety analyses to adequately describe safety profile of OCA.

The primary efficacy endpoint and the secondary efficacy endpoint analyses were discussed. The Division also advised on handling
dropouts and missing data.

In addition, the Division clarified the proposed safety analyses may not be sufficient in case of biliary obstruction. A relationship
between bilirubin and transaminases increase (greater than 2 time baseline) after receiving OCA, or patients who drop out as a result
of abnormal transaminases and or bilirubin must be analyzed. These patients must be followed until elevated enzymes return to
baseline or a competing etiology is found. T he resolution of these enzyme elevations post OCA discontinuation must be reported as an
adverse reaction.

May 27, 2014: The Division concluded INT-747 (Obeticholic acid) met the required criteria for Fast Track Designation.

24 June 2014: Type C, teleconference meeting; the purpose of the meeting was to discuss and reach aconsensus with the Division
regarding the biocomparability of OCA, including thefinal design of the open-label, two-way cross-over trial to demonstrate
biocomparability between the clinical and commercial formulations of OCA.

22 July 2014: Type C, teleconference meeting, the purpose of the meeting was to discuss the design of the confirmatory trial to
support accelerated approval for Obeticholic acid (OCA) in the treatment of primary biliary cirrhosis. The discussion was focused on
statistical analysis plan for confirmatory trial.

18 November 2014:Type B, face to face meeting, the purpose of the meeting was to discuss the content and format of the planned
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NDA submission for INT-747 (Obeticholic acid) for the treatment of primary biliary cirrhosis (PBC) for patients with inadequate
response to or unable to tolerate ursodeoxycholic acid.
A rolling submission and review of portions of the planned NDA for INT-747 was aranted
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14.3 Severity of Pruritus

Pruritus assessmenttools in PBC Trials, these tools have been shownbelow:
Adverse event reporting

Itch domain ofthe PBC 40, which assesses impact of itching

5-D Pruritus Scale, total score assesses severity and impact of itching
Pruritus Visual Analog Scale (VAS)

Figure 54: Severity of Pruritus

munimal sleep disturbance; the subject may have expenienced
shight discomfort. Medicinal intervention was not mdicated.

Pruritus Grade Clinical Description of Severity for Pruritus Tlil'ﬂf!l]l..l ﬂ.lglblhn'
. Guideline
1=Muld Generally localized; cavsing no hnutation of usual activities or Yes

2 =Moderate

Intense or widespread; causing some limitation of usual activities
or sleep disturbance; the subject may have experienced annoying
discomfort. Medicinal mtervention may have been indicated.

Yes: use clinical
judgment

3 = Severe

Intense or widespread and interfering with activities of daily
living, 1e, causing mability to carry out usual activities, or severe
sleep disturbance; the subject may have expenienced intolerable
discomfort. Medicinal intervention was typically indicated.

No
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Figure 55: Pruritus VAS

r _ PRURITUS VAS [ Day 0
Intercept l pharmaceuticals QUESTIONNAIRE [ Week 2
— e —— . 1 DB Manth:
SITE NUMBER SUBJECT IDENTIFIER SUBJECT INITIALS Em—
FROTOCOL NO. [ DB Month 12/LTSE Day 1
747-301 e B - [ LTSE Month:

PRURITUS VISUAL ANALOG SCALE (Page 1 of 1) — To be completed by the patient

Severity: Draw a line anywhere on the scale that best represents the severity of your itching:
(See example below):

No itching Worst possible ifching
I I I I I I
[ [ [ [ [ |
0 2 4 6 8 10
Example:
No I.r— ng | | I | Werst :casli:le tching
[ 1 1 I 1 1 1
[ 2 4 B & 10
Patient, please initial and date: | | || | || |
day month year
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Figure

56: PBC-40
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PBC 40: Figure (continued)
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Inieroept 747-301

Imieroept T47-301 GAF

Day
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PBC-40 Figure (Continued)
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Intescept 747-301

Inleroepl 747-301 eCRF
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Figure 57: 5-D Pruritus Scale
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Figure: (Continue) 5-D Pruritus
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Table 127: Diagnosis of PBC Based on PBC Diagnostic Criteria from PBC Disease
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A. EXECUTIVE SUMMARY

This Clinical Outcome Assessment (COA) review is provided as a response to a request for
consultation by the Division of Gastroenterology and Inborn Errors Products (DGIEP) regarding
NDA 207999: obeticholic acid (OCA) for the treatment of adult patients with primary biliary
cirrhosis (PBC).

DGIEP requested COA Staff to review three patient reported outcome (PRO) instruments that
were used to assess pruritus severity and impact. The applicant does not seek labeling claims.
However, DGIEP asks COA Staff to review these instruments as safety assessments.

The PRO safety assessments include:

e ltch domain of the PBC 40, which assesses impact of itching
e 5-D Pruritus Scale, total score assesses severity and impact of itching
e Pruritus Visual Analog Scale (VAS)

These instruments were not intended to support efficacy or comparative safety claims in labeling.
Therefore, the review criteria were not the same as would be required for an efficacy claim.
Instead, the review focused on whether the instruments were fit-for-purpose in the context of this
particular drug development program to assess worsening of itch as a safety assessment in the
clinical trial. This review concludes that these instruments appear fit-for purpose for this drug
development program. However, it is unclear what threshold of change represents clinically
meaningful deterioration on each of these scales. The COA Staff defers to the Clinical team to
review the overall safety profile of this drug development program.
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B. BACKGROUND INFORMATION

Requlatory history:

e Studies 747-201, 202, and 205 have already been reviewed during previous NDA cycles;
therefore, the assessments used in Study 747-301 are the primary focus of this review.

e Sensitivity analyses to further evaluate the patient-reported outcome (PRO) safety data
were requested on 28 October 2015.

Materials reviewed:
e Common Technical Document Summaries (2.5; 2.7.3; 2.7.4)
¢ Clinical Study Report 747-301

1 CONTEXT OF USE (COU)

1.1 Target Study Population and Clinical Setting

The target study population for the Phase 3 study included adult patients with an inadequate
response to UDCA or who are unable to tolerate UDCA. The inclusion and exclusion criteria of
the patient population are listed in the protocol synopses (pages 39-40 in Clinical Study Report
747-301).

1.2 Clinical Trial Design, Protocol, and Analysis Plan

Double-Blind Phase

Study 747-301, a randomized, multi-dose, parallel group, double-blind, placebo-controlled,
Phase 3, 12-month study, was designed to assess longer-term efficacy, safety, and tolerability of
Obeticholic Acid (OCA) in subjects with PBC to support a second line indication for OCA for
the treatment of subjects with PBC (subjects were either on a stable dose of UDCA or unable to
tolerate UDCA).

OCA doses evaluated in this study were either:

e 10 mg for the entire 12-month period
e Titration: All subjects received 5 mg for the initial 6-months treatment period. At Month
6, subjects either:
0 Remained at 5 mg if the primary endpoint was achieved and/or the subject had
tolerability issues or
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o Uptitrated to 10 mg for the remainder of the 12-month period if the subject did
not achieve the primary composite endpoint and was able to tolerate OCA.

Subjects received either OCA in combination with UDCA or OCA monotherapy. Subjects who
entered the study on an UDCA regimen continued their prestudy, stable dose of UDCA
throughout the study. Subjects who were unable to tolerate UDCA and had not received UDCA
for at least 3 months prior to Screening received investigational product as a monotherapy.
Subjects taking other medications with potential effects on PBC were excluded from the study to
ensure that the study provided the clearest comparison of the effects of OCA versus placebo on
the background of standard of care (ie, UDCA) or as a monotherapy.

The study design is illustrated below.
Study Design for the Double-Blind, Placebo-Controlled Phase of
Study 747-301

747-301 (OCA +/- UDCA)

If on UDCA:
Continue UDCA

Placebo, QD |

Entry Criteria:
+ Proven or Likely Diagnosis of PBC*

* ALP level 21.67x ULN or
Tolal bilirubin >ULN but <2x ULN OCA 10 mg, QD

+ On UDCA for 12 Months and a Stable
Dose 2 3 months prior to Day 0
or
Unable to tolerate UDCA and no UDCA
23 months prior to Day 0

Investigator Assessment for Titration at Month 6°:
- Remain at § mg if primary endpoint achieved and/or tolerability issues
- Titrate to 10 mg if primary endpoint not achieved and no evidence of tolerability issues

* Definite or probable diagnosis of PBC was defined as having at least 2 of the following 3 diagnostic factors
e History of elevated ALP levels for at least 6 months:

e Positive AMA titer or if AMA negative or low titer (<1:80), PBC-specific antibodies (anti-GP210 and/or
anti-SP100) and/or antibodies against the major M2 components (PDC-E2, 2-oxo-glutanic acid
dehydrogenase complex):

e  Liver biopsy consistent with PBC

® Primary Composite Endpoint: ALP <1.67x ULN, total bilirubin <ULN, and a >15% reduction in ALP.
Source: 747-301 Double-Blind Phase

Long-term Safety Extension Phase

Subjects who completed the double-blind phase were eligible to enroll in a long-term (up to 5-
year) open-label, long-term safety extension (LTSE). This extension provided all subjects with
OCA and extended regular medical supervision of their disease for a substantial period. Subjects
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entered the LTSE after all study procedures for the double-blind phase of the study were
completed at the study termination visit (double-blind Month 12). The subject treatment
allocation in the double-blind phase was not made available until the entire study was unblinded.

Accordingly, all subjects were initially started on OCA 5 mg for the LTSE phase regardless of
the randomized treatment in the double-blind phase (ie, placebo, 5 mg, or 10 mg). Using this
approach, overall study blinding was maintained and data on the effects of down-titrating from
10 mg to 5 mg were also obtained in the LSTE portion of the study. All subjects continued ata 5
mg dose for a minimum of 3 months. Subsequent to the LTSE Month 3 visit, OCA doses could
be titrated (incrementally from 5 mg to 10 mg to 15 mg, up to 25 mg OCA at a frequency of no
more than one up-titration every 3 months) provided that subjects met the following criteria:

e ALP >1.67x ULN, and/or

e Total bilirubin >ULN, or

e <15% ALP reduction versus the mean double-blind pretreatment value(s), and

e AEs (eg, severe pruritus) did not limit the administration of a higher dose

The transition from double-blind phase to long-term safety extension (LTSE) phase is as follows:

DB Phase LTSE Phase
747-301 (N =216) (N=78)
Completed Ongoing (as of 31 Aug 2014) for a maxium of Up to 5 years

OCA5Smg

Month 3 LTSE:
and Start of Open-label OCA in Remain on OCA 5 mg or titrate in

TSE: 5-mg increments to a maximum of
0 days 25 mg in 3-month intervals

Schedule of Assessments

The schedule of assessment tables are provided below.
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Schedule of Assessments: Double-Blind Phase of 747-301

Double-Blind Phase Visits | Screening | Day 0 Wka | Sder, | oap (‘.:“ N (\‘i:‘m" Mo (:l:r::: EOT ro'll;w ’
) (4 wks)
Visk Windows (=) 5}"‘:"‘ s7d 7a | 22wk —'z“{“; :‘ 2wk | 22wk | s2wk +7d
STUDY PROCEDURES
Informed Consent X
Medical and Disease History X
Inclusion/Exclusion Critena X X
Physical Exam (Height at X X X X
Screenng only)
Vital Signs X x X x X X X X x
12-Lead Electrocardio, X X X X
L Subject Questionnaires X X X X X Xt Xt X
e X X X
Liver BIW( X X X X
DEXA Scan® X X X
Adverse Events X X X X X X X X X
MRS / MELD X
Prior and Concomitant X X X X x X X X X X
Medications
Randomization Treatment X X
Assigned
Dose Titration (if applicable) X
Dispense Investigational Product X X X X X X
Investigational Product X X X X X X X
Accountability/Compliance
On-site Investigational Product X X X X X
Adnuaistration
Schedule of Assessments: Double-Blind Phase of 747-301 (Continued)
MI2 i
Double-Blind Phase Visits | Screening | Day 0 Wk2 Ci:‘::'. M3 (“::;)b (\1::!63)‘ MO a_Drls}: EOT Nll?
) (4 ws)
Visit Windows (£) s 74 74 | 22wk 5}"%:: s:‘ 2wk | #2wk| 2wk =74
CLINICAL LABORATORY EVALUATIONS
Serum Chemistry Hematology ' X X X X X X X X
Serum Bile Acids X X X X
Lipoprotein Analysis X X X X
ELF/Other Analytes X X X X<
Genetics Study' Y X
Urinalysis (dipstick) X X X X X
Urine-based f-hCG Pregnancy X X X X X X X X
Test!
AE = adverse event: ALP = alkaline phosphatase; DB = double-blind: d = day: DEXA = dual-emission X-ray absorptiometry: ECG = el di

ELF = enhanced liver fibrosis; EOT = end of treatment; f-hcg = beta human chononic gonadotropin; LTSE = long term safety extension:

MRS = Mayo Risk Score;: MELD = Model for End Stage Liver Disease: M = months: TE = transient elastography: PBC = primary biliary cirrhosis:

ULN = upper himit of normal; VAS = Visual Analog Scale; wk = week

* Subjects were contacted by telephone on a monthly basis (=7 days) between at-clinic study visits starting at Month 1 and continuing through the double-blind
phase to assess for AEs and venfy that they were dosing as directed.

® The Month 6 study assessment occurred across 2 separate at-clmic visits and a remote telephone Safety Contact approximately 2 weeks afier Month 6 for
subjects who met the titration criteria (ie. were presumably titrated).

© If a subject completed the following assessments within 3 months of termunating early. AND so long as safety issues did not warrant repeated tests, the 12-lead
ECG. ELF/Other Analytes, and DEXA scan could have been omitted. Similarly, so long as a TE assessment had been done within 6 months, 1t could be
omutted.

4 Subject Questionnaires mncluded PBC-40, 5-D Pruntus Scale, and Pruritus VAS: a Subject R h Qu was adk d at double-blind M12, or
double-blind EOT »f carly termunation, only.

* TE was conducted at selected study sites where the Fibroscan® TE device was available. If a TE was performed wathin 3 months of Day 0 and a
reporv/adequate data were available, a pretreatment TE at Day 0 was not requared.

£ Subjects could have a pretreatment liver biopsy conducted or could provide access to pretreatment liver biopsy samples, if within 1 year of Day 0; both actions
were optional
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¥ The DEXA bone density scan was done at selected study sites only. Subjects that had a recent DEXA scan within 6 months prior to Day 0 and for which a
report of the results was available for use m this study, did not need to repeat the Baseline DEXA scan. Otherwise, a window of =2 weeks for the scan was
acceptable.

E Subjects whose Screening ALP value was <2x ULN OR whose Screening bilirubin was >1x ULN, returned at least 2 weeks later for a second Screening ALP
OR bilirubin assessment. For these subjects. the mean of both Screemng values (ALP and/or bilirubin) was used to confirm eligibihity.

1 A genetics study was conducted for subjects and at study sites willing to provide samples. Willing subjects had to specifically consent to participate in this
evaluation.

J Urine-based p-hCG pregnancy tests were performed in females of childbearing potential. If positive, a confirmatory blood test was performed at the site. If the
blood test was also positive, the subject was not enrolled or was discontinued from the study.

1.3 Endpoint Positioning

Intercept defined the primary composite endpoint for Study 747-301 as follows:

The proportion of patients reaching specific biochemical criteria for ALP and bilirubin after 1
year of treatment (ALP <1.67x ULN [with a > 15% reduction] and bilirubin < ULN)

Primary Endpoint
e Percentage of subjects (OCA 10mg vs placebo) achieving composite endpoint at Month
12

Other Secondary Endpoint (PRO):
e Absolute and percent change from Baseline at all timepoints on PBC-40 domains
(including Itch domain)

Safety Endpoints (PRO):
e Change from baseline to Days 29, 57, and 85 on 5D-Pruritus scale domains and total
score:

e Change from baseline to Week 2, Month 3, Month 6B, Month 9 and Month 12 on
Pruritus VAS

2 CONCEPT OF INTEREST AND CONCEPTUAL FRAMEWORK

The concepts of interests for the clinical outcome assessments are listed below:
e PBC-40: Health-related Quality of Life (HRQoL)

e 5-D Pruritus Scale: Pruritus severity/intensity
e Pruritus VAS: Pruritus severity/intensity

Please refer to Appendices B and C for the conceptual frameworks for PBC-40 and 5-D Pruritus
Scale, respectively.

[Reviewer’s comment: The 5-D Pruritus Scale and Pruritus VAS are being used as safety
assessments in this study.]
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3 CLINICAL OUTCOME ASSESSMENT (COA) INSTRUMENTS
e Instrument

PBC-40

The PBC-40 is a profile measure, covering six PBC specific quality of life domains
(cognitive, social, emotional function, fatigue, itch, and other symptoms). Each item is
scored on a scale of 1 to 5 (where 1= least impact, 5= greatest impact). A score for each
domain was provided (but a total score was not calculated).

5-D Pruritus Scale

The 5-D Pruritus Scale is a multidimensional measure that quantifies pruritus. The scale
consists of five domains: duration (1 item), degree (1 item), direction (1 item), disability
(4 items), and distribution (16 locations of itch). All items of the first four domains were
measured on a five-point Likert scale.

Pruritus VAS
A 0-10cm VAS was used, where “0” indicates “no itching” and “10” indicates “worst
possible itching.”

e Prior versions
No documentation has been provided on any prior versions of the proposed measures.

e User manual
No documentation has been provided on a user manual for any of the proposed measures.

e Timing, data collection method and mode of administration
The schedule of assessment table is provided in Section 1.2 of this review. The scales
were administered at Baseline (Day 0); Week 2; Months 3, 6, 9, and 12; End of
Treatment (EOT); and Follow-up (FU).

e Scoring algorithm (method of creating a single score from multiple items)

PBC-40
For each domain, scoring involved summing individual question response scores; with
higher scores indicating poorer health-related quality of life.

5-D Pruritus Scale

The scores of each of the five domains are achieved separately and then summed together
to obtain a total 5-D score. 5-D scores can potentially range between 5 (no pruritus) and
25 (most severe pruritus). Single-item domain scores (duration, degree, and direction)
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are equal to the value indicated below the response choice (range 1-5). For the
distribution domain, the number of affected body parts is tallied (potential sum 0-16) and
the sum is sorted into five scoring bins: sum of 0-2 = score of 1, sum of 3-5 = score of 2,
sum of 6-10 = score of 3, sum of 11-13 = score of 4, and sum of 14-16 = score of 5.

Pruritus VAS
The VAS is set between 0 and 10cm, higher values represent a worse outcome.

[Reviewer’s comment: Scoring algorithms for PBC-40 and 5-D Pruritus Scale were documented
in the references that the applicant provided. The 5-D Pruritus total score is not the optimal
measure to assess the severity of pruritus as it includes multiple dimensions, or subscales, (i.e.,
duration, degree, direction, disability, and distribution) that measure different aspects of the
patient experience. There is a possibility that one dimension (subscale) may be driving the total
score.]

e Training method/materials (patient, investigator and other study site personnel, as

appropriate)
No documentation has been provided on training materials for any of the scales.

4 CONTENT VALIDITY

PBC-40
PBC-40 was developed in three phases:

Phase 1: In-depth interviews with patients were used to derive an initial measure, which was then
reduced in size and refined following completion by a large patient cohort.

Phase 2: The resulting measure (PBC-40) was refined and validated in a further large patient
survey.

Phase 3: The PBC-40 was evaluated in PBC patients in comparison with previously used health-
related quality of life measures.

Below is a flow diagram of the development of the PBC-40:
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Phase 1: Development In-depth interviews
(Interview stage 1, 30 patients)

Initial item reduction
(Item reduction stage 1)

Pre-testing in cognitive inferviews
(Interview stoge 2, 10 patients)

ltem reduction survey
(Postal stage 1, 500 patients)

Final item reduction and
questionnaire development
(Item reduction stage 2)

Cognitive interviews fo ensure
acceptability of wording changes
(Interview stage 3, 5 patients)

!

Phase 2: Validation Validation survey
(Postal stage 2, 400 patients)

}

Phase 3: Evaluation PBC-40 evaoluation
(40 patients)

[Reviewer’s comment: The development of the PBC-40 is described in published literature. It
appears that the questionnaire was developed in an appropriate PBC population, however, it
was developed only in a UK population. No documentation has been provided on cross-cultural
equivalence. There are some concerns about the structure and format of the items in PBC-40,
particularly combining symptoms and non-symptoms in the same domain. The questionnaire
also consists of distal attributes that may not be impacted by treatment. Additional details will
be needed to determine if content validity has been established in this scale.]

5-D Pruritus Scale

Preliminary items for the 5-D Pruritus Scale were derived from (1) modification of the Total
Neuropathy Scale to be relevant to pruritus rather than neuropathy, (2) clinical experience by the
authors and expert consultants with chronic pruritus under conditions of patient care and clinical
trials, and (3) review of the pruritus literature. The preliminary version included both open-
ended questions and specific response questions regarding the patient’s perception of pruritus.
This preliminary version was administered to 21 patients participating in a trial of sertraline for a
treatment of cholestatic pruritus. Ambiguous items or response choices were revised and
response choices selected less than 5% of the time were removed.

[Reviewer’s comment: The development of the 5-D Pruritus Scale is vaguely described in
published literature. There is insufficient evidence to support the content validity of this scale.]

10
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Pruritus VAS
No documentation has been provided on the development of this scale, therefore it cannot be
determined if content validity has been established.

5 OTHER MEASUREMENT PROPERTIES (RELIABILITY, CONSTRUCT
VALIDITY, ABILITY TO DETECT CHANGE)

As content validity cannot be determined for any of these measures without additional supportive
information, the other measurement properties of these instruments cannot be reviewed.

6 INTERPRETATION OF SCORES

The interpretation of meaningful changes in these measures is unknown.

The following information was requested for Study 747-301:

e Provide cumulative distribution function (CDF) curves, one curve for each study arm
(placebo, Obeticholic acid [OCA] 5 mg titration arm and OCA 10 mg arm) for the
following PRO assessments: PBC-40 Itching and Fatigue subscales, PBC-40 Question
14, 5D- Pruritus Scale, and Pruritus VAS.

[Reviewer’s comment: The results of the sensitivity analyses were received 20 November 2015;
however, the data provided was plotted only at baseline. Clarification was provided to the
applicant to provide analyses showing change score from baseline to primary time points
(Months 6 and 12) on 18 December 2015. The updated results were received 24 December
2015. However, CDF plots were not received for the PBC-40 as the Division had excluded the
request for this scale as they wanted the focus on pruritus severity scales (5-D Pruritus Scale
and Pruritus VAS). COA staff discussed with Clinical about the CDF plots and determined that
that no information from the applicant was needed.]

7 LANGUAGE TRANSLATION AND CULTURAL ADAPTATION

No documentation has been provided on translation and cultural adaptation of these measures.
[Reviewer’s comment: The PBC-40 was developed in an UK population. No documentation has
been provided on cross-cultural equivalence. If the applicant will be using this measure outside

the UK, it is recommended to translate and culturally adapt this measure per best practices.
This recommendation is for the other measures as well.]

11
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8 REFORMATTING FOR NEW METHOD OR MODE OF
ADMINISTRATION

Not applicable.

9 REVIEW USER MANUAL

No documentation has been provided on a user manuals for the proposed measures.

10 KEY REFERENCES FOR MEASURES

Elman S, Hynan LS, Gabriel V, and Mayo MJ. The 5-D itch scale: a new measure of pruritus.
British Journal of Dermatology. 2010; 162(3): 587-593.

Jacoby A, Rannard A, Buck D, Bhala N, Newton JL, James O, and Jones D. Development,
validation, and evaluation of the PBC-40, a disease specific health related quality of life measure
for primary biliary cirrhosis. Gut. 2005; 54: 1622-1629.

C. APPENDICES
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APPENDIX A: PBC-40

Intercept 747-301 Intercept 747-301 eCRF Day 0
PBC 40 Questionnaire
0 (Was PBC-40 questionnaire completed by the subject? I( ) Yes () No

To be completed by the patient. For each statement, please circle the response that comes closest to how you feel.

Can you say how often the following statements about digestion and diet applied to you IN THE LAST FOUR WEEKS?

| was able to eat what | liked

) Rarely

) Sometimes

) Most of the time
) Always

n

| ate or drank only a small amount, and still felt bloated

) Sometimes
) Most of the time
) Always

w

| felt unwell when | drank alcohol

) Never
) Rarely
() Sometimes
() Most of the time
() Always
() Did not apply/ never drink alcohol

(
(
(
§
(
() Rarely
(
5
(
(

And IN THE LAST FOUR WEEKS, how often did you experience any of the following?

4

| had discomfort in my right side

) Rarely

) Sometimes

) Most of the time
) Always

w

| had dry eyes

) Never

) Sometimes
) Most of the time
) Always

(=2

My mouth was very dry

(
(
(
5
(
() Rarely
(
(
(
(
(

) Rarely
() Sometimes
() Most of the time
() Always

~

I had aches in the long bones of my arms and legs

() Never

() Rarely

() Sometimes

() Most of the time
() Always

not

itch, please circle Did not apply.

Some people with PBC experience itching. How often did you experience itching IN THE LAST FOUR WEEKS? If you did

8

ltching disturbed my sleep

Rarely

Sometimes

Most of the time
Always

Did not apply/ no itch

w

| scratched so much | made my skin raw

Rarely

Most of the time
Always
Did not apply/ no itch

| felt embarrassed because of the itching

Rarely
Sometimes
Most of the time
Always
) Did not apply/ no itch

)
)
)
)
)
)
)
)
) Sometimes
)
)
)
)
)
)
)
)

(
(
(
(
§
(
(
(
(
(
(

Fatigue can also be a problem for many people with PBC. How often did the following statements apply to you IN THE
LAST FOUR WEEKS?

11
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Intercept 747-301 Intercept 747-301 eCRF Day 0
() Always
12 [ I had to have a sleep during the day () Never
() Rarely

() Sometimes
() Most of the time
() Always

) Never

) Rarely

) Sometimes

) Most of the time
) Always

13 | Fatigue interfered with my daily routine

) Never

) Rarely

) Sometimes

) Most of the time

141 felt worn out

) Never

) Rarely

) Sometimes

) Most of the time
) Always

15| felt so tired, | had to force myself to do the things | needed to
do

) Never

) Rarely

) Sometimes

) Most of the time
) Always

(
(
(
(
(
(
(
(
(
() Always
(
(
(
(
(
16| | felt so tired, | had to go to bed early é
(
(
(

17 | Fatigue just suddenly hit me () Never

() Rarely

() Sometimes

() Most of the time
(

(

) Always

) Never
() Rarely
() Sometimes
() Most of the time
() Always

18 | PBC drained every ounce of energy out of me

The next section is about the effort and planning that can be involved in living with PBC. Thinking about THE LAST FOUR
WEEKS, how often did the following apply to you?

19 | Some days it took me a long time to do anything
) Rarely

) Sometimes

) Most of the time
) Always

) Rarely

) Sometimes

) Most of the time
) Always

(
(
(
(
(
20| If  was busy one day | needed at least another day to recover g) Never
(
(
(
(

) Never
() Rarely
() Sometimes
() Most of the time
() Always

21 |1 had to pace myself for day-to-day things

The following statements are about the effects that PBC may have on things like memory and concentration. Thinking
about THE LAST FOUR WEEKS, how often did the following statements apply to you?

22 | Because of PBC | had to make a lot of effort to remember ) Never
things ) Rarely
) Sometimes
) Most of the time
) Always
23 | Because of PBC | had difficulty remembering things from one | () Never
day to the next ) Rarely

) Most of the time
) Always

24 | My concentration span was short because of PBC

Sometimes
Most of the time

(
(
(
(
(
(
(
() Sometimes
(
(
(
(
(
(

)
) Rarely
)
)

14
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Intercept 747-301 Intercept 747-301 eCRF Day 0
() Always
25 | Because of PBC, | had difficulty keeping up with () Never
conversations () Rarely
() Sometimes
() Most of the time
() Always
26 | Because of PBC, | found it difficult to concentrate on anything |() Never
() Rarely
() Sometimes
() Most of the time
() Always
27 | Because of PBC, | found it difficult to remember what | wanted | () Never
to do () Rarely

() Sometimes
() Most of the time
() Always

Now some more general statements about how PBC may be affecting you as a person. How much do the following
statements apply to you?

28

Because of PBC, | get more stressed about things than | used
to

) Not at all

) Alittle

) Somewhat
) Quite a bit
) Very much

29

My sex life has been affected because of PBC

) A little

) Somewhat
) Quite a bit
) Very much

(
(
(
(
(
() Not at all
(
(
(
(
() Does not apply

30

Having PBC gets me down

() Not at all
() A little

() Somewhat
() Quite a bit
() Very much

AN

| feel | neglect my family because of having PBC

() Not at all

() A little

() Somewhat

() Quite a bit

() Very much

() Does not apply

32

| feel guilty that | can't do what | used to do because of having
PBC

Not at all
A little
Somewhat
Quite a bit
Very much

33

| worry about how my PBC will be in the future

A little
Somewhat
Quite a bit

()
()
()
()
()
() Not at all
()
()
()
() Very much

The
you

agree or disagree with them?

se statements relate to the possible effects of PBC on your social life. Thinking of your own situation, how much do

34

| sometimes feel frustrated that | can't go out and enjoy myself

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

) Strongly disagree

35

| tend to keep the fact that | have PBC to myself

) Strongly agree
) Agree

) Disagree
) Strongly disagree

36

| can't plan holidays because of having PBC

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

(

(

(

(

(

(

(

() Neither agree nor disagree
(

(

(

(

(

(

() Strongly disagree

3

bt

My social life has almost stopped

15

Reference ID: 3920322




Clinical Outcome Assessment Review
Selena R. Daniels, PharmD, MS

NDA 207999

Obeticholic Acid

PBC-40; 5-D Pruritus Scale; Pruritus VAS

Intercept 747-301

(
(
(
(
(

Intercept 747-301 eCRF

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

) Strongly disagree

Day 0

them?

The next section is about the impact that PBC may be having on your life overall. How much do you agree or disagree with

38 | Everything in my life is affected by PBC

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

) Strongly disagree

39| PBC has reduced the quality of my life

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

) Strongly disagree

40 | | can still lead a normal life, despite having PBC

) Strongly agree

) Agree

) Neither agree nor disagree
) Disagree

) Strongly disagree

41| Date PBC 40 Questionnaire Completed

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
\

VL 1_| l

month  day year

Optional Comments
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APPENDIX B: PBC-40 FRAMEWORK

Table 1 The six domains and 40 questions of the PBC-40t

Domain Quesfion Response opfions”
Symptoms  In the last 4 weeks: Never, rarely, sometimes, most of
| was able to eat what | liked the time, always

| ate or drank only a small amount, and still felt bloated
| felt unwell when | drank akeohol
| had discomfort in my right side

| hod dry eyes
My mouth was very dry
| hod aches inﬁ:Tang bones of my arms and legs
Ich In the last 4 weeks: Never, rarely, sometimes, most of
Iching disturbed my sleep the time, always

| scratched so much | made my skin raw
| felt embarrassed because of the itching

Faligue In the last 4 weeks: Never, rarely, sometimes, most of
| hod o force myself to get out of bed the time, always
I had 1o have a sleep during the day
Fatigue interfered with myrgoaly routine
| felt womn out
| felt so tired, | had to force If to do the things | needed to do
| felt so fired, | had to go to bed earlier than usual
Fatigue just suddenly hit me
PBC drained every ounce of energy out of me
Some days it took me a long time o do anything
IF1 was busy one day | at least another day to recover
| hod 1o pace myself for day-lo-day things

Cognition  In the last 4 weeks: Never, rarely, sometimes, most of
| had 1o make a lot of effort ko remember things the time, always
| hod difficulty remembering things from one day fo the next
My concentration span was short because of PBC
| hod difficulty keeping up with conversations
| found it difficult to concenirate on anything
I found it difficult 1o remember what | wanted to do

Secial ML’“ life has been affected by having PBC Not at all, a litle, somewhat, quite
| feel I neglect my family because of having PBC a bit, very much
| feel guilty that | can't do what | used h?; because of having

PBC

| somefimes feel frusirated that | can’t go out and enjoy myself
Ibndiolnephﬁ:dhurlbuvem%:mym" W

I can’t plan holidays because of having PBC

My secial life has almost siopped
Everything in my life is affected by PBC

PBC hos reduced the qudlity of my life

| can still lead a normal life, despite having PBC

Emotional  Because of PBC, | get more stressed about tings Not at all, a little, somewhat, quite
than | used to a bit, very much
Having PBC gets me down
| worry about how my PBC will be in the fulire

*llems are scored from 1 to 5 and the individual item scores are summed to give a total domain score. Maximum
and minimum domain scores are shown in table 5. The direction of scoring of some items is reversed for calculation
of domain scores so that in all coses, high scores represent high impact and low scores low impact of PEC on
quality of life.

tCopies of the questionnaire and full scoring instructions are obininable from the authors.
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APPENDIX C: 5-D Pruritus Scale

Intercept 747-301 eCRF

Day 0

5-D Descriptive Pruritus Scale

0

Was 5-D Descriptive Pruritus Scale completed by the
subject?

() Yes () No

1. Duration:

During the last 2 weeks, how many hours a day have you
been itching?

Less than 6 hrs/day
6-12 hrs /day
12-18 hrs/day
18-23 hrs/day

()
0
(0
()
() Al day

2. Degree:

2

Please rate the intensity of your itching over the past 2 weeks

( ) Not present
() Mild

() Moderate
() Severe

() Unbearable

3. Direction:

3

Over the past 2 weeks has your itching gotten better or worse
compared to the previous month?

() Completely resolved

( ) Much better, but still present
() Little bit better, but still present
() Unchanged

() Getting worse

4. Disability: Rate the impact of your itching on the following activities over the last 2 weeks

4

Sleep

Never affects sleep

Occasionally delays falling asleep

Frequently delays falling asleep

Delays falling asleep and occasionally wakes me up at night
Delays falling asleep and frequently wakes me up at night

o

Leisure/ Social

Never affects this activity or N/A
Rarely affects this activity
Occasionally affects this activity
Frequently affects this activity
Always affects this activity

@

Housework/ Errands

Rarely affects this activity
Occasionally affects this activity
Frequently affects this activity
Always affects this activity

~

Work/School

Never affects this activity or N/A
Rarely affects this activity
Occasionally affects this activity
Frequently affects this activity

()

()

()

()

()

()

()

()

()

()

() Never affects this activity or NVA
()

()

()

0

()

()

()

()

() Always affects this activity

5. Distribution:

Mark whether itching has been present in the following parts of your body over the last 2 weeks. If a body part is not
listed, choose the one that is closest anatomically.

8

Head/Scalp

[]

9

Face

[l

10

Chest

[l

11

Abdomen

[]

12

Back

[]

13

Buttocks

[]

14

Thighs

[]

15

Lower Legs

[]

16

Tops of Feet/Toes

[l

17

Soles

[]

18

Palms

[l

19

Tops of Hands/Fingers

[]

20

Forearms

[]

18
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Intercept 747-301 Intercept 747-301 eCRF Day 0

21| Upper Arms []

22 | Points of Contact with Clothing: Waistband [1

23 | Points of Contact with Clothing: Undergarment [1

24 | Points of Contact with Clothing: Other [1

25 | Other Point of contact, specify |

26 | Groin [1

27 | Date 5-D Questionnaire Completed Y 4 T /Y

month  day year

Optional Comments
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APPENDIX D: PRURITUS VAS

r _ PRURITUS VAS (1 Day0
Intercept l pharmaceuticals QUESTIONNAIRE | Week 2
— —— - U] DB Month:
SITE NUMBER SUBJECT IDENTIFIER SUBJECT INITIALS e
FROTOCOL NO. [ DB Month 12/LTSE Day 1
?4?-301 Serezning Mumber i mddle  [as D LTSE Month: _—

PRURITUS VISUAL ANALOG SCALE (Page 1 of 1) — To be completed by the patient

(See example below):

Severity: Draw a line anywhere on the scale that best represents the severity of your itching:

No itching Worst possible itching
I I | | |
[ I | | |
0 2 4 8 10
Example:
No tr— ny | | [ Worst :cﬂli:le tohing
I T ' 1 1 1
[ 2 ] & 10
Patient, please initial and date: C o
day maonth year

20
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Day 0

Pruritus Visual Analog Scale

Reference ID: 3920322

1|Was a VAS form completed by the subject? () Yes () No
2 [ Date VAS form completed (/I I
month  day year
3 | Result value | mm
4 |Is the patient currently experiencing pruritus? () Yes () No
5| Severity of pruritus () Mild
( ) Moderate
() Severe
6 | Treatment () None
( ) Non-drug Treatment
() Medication
( ) Other, specify
If other treatment, please specify
Optional Comments
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Memorandum of Consultation

From: John T. Stinson, M.D. Medical Officer, Division of Bone,
Reproductive and Urologic Products (DBRUP)

Through: Theresa Kehoe, M.D. Clinical Team Leader, DBRUP
Hylton Joffe, M.D., M.M.Sc Division Director, DBRUP
To: Ruby Mehta, M.D., Medical Officer, Division of

Gastroenterology and Inborn Errors Products (DGIEP)
CDR Anissa Davis-Williams, Regulatory Project Manager,

DGIEP
RE: Obeticholic Acid (OCA) Tablets
NDA: 207999
Indication: Treatment of primary biliary cirrhosis
Sponsor: Intercept Pharmaceuticals, Inc.
Consult Date: November 6, 2015

Consult Tracking Number: 150

Consult Request:
During a Phase 3 trial conducted over a period of 12 months with Obeticholic acid in 216
patients with primary biliary cirrhosis (1:1:1 randomization to receive placebo versus
OCA 5 mg versus OCA 10 mg); 3 patients experienced adverse event (AE) of fracture in
OCA arm 5 mg; 3 patients experienced AE of fracture in OCA 10 mg, and 3 patients had
AE of fracture in the placebo arm. Primary biliary cirrhosis patients are at risk population
for fractures, due to underlying osteomalacia and osteopenia, secondary to the
cholestatic liver disease. The DEXA scans were done in 122 patients at baseline; patients
were generally normal to osteopenic and generally remained within the same range at
12 months in all treatment groups. We request your opinion and expertise to answer the
following questions:

1. Evaluating DEXA scan results,

2. If the fracture is a potential AE signal,

3. Recommendations for further investigations and evaluations for follow up if

fractures seem to be a potential AE signal.
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Background

NDA 207999 was submitted on June 27, 2015 in support of marketing approval for
Obeticholic acid for the treatment of primary biliary cirrhosis (PBC). PBC is a serious, life-
threatening, cholestatic liver disease that, if left untreated, progresses to hepatic
fibrosis, cirrhosis, hepatic decompensation, and the need for liver transplantation. PBC
is a global rare disease that disproportionately affects women versus men
(approximately 10:1). PBC is typically diagnosed in patients between 40 years to 60
years of age and is fatal without liver transplantation. While the cause of PBC is unclear,
genetic predispositions have been described. 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.

PBC is characterized by cholestasis with progressive impairment of bile flow in the liver
that results in increased hepatocellular bile acid concentrations. Bile acids are natural
detergents, and abnormally elevated hepatocellular concentrations can be toxic to the
liver. Such hepatocellular injury results in a local inflammatory response and is signaled
early on by the secretion of alkaline phosphatase. In patients with an inadequate
response to therapy, the disease frequently progresses to hepatic fibrosis and eventual
cirrhosis, hepatic decompensation and death, unless a patient receives a liver
transplant. Patients with advanced disease are also predisposed to hepatocellular
carcinoma.

Biochemically, PBC is characterized by increases in alkaline phosphatase and gamma-
glutamyl transferase enzymes with or without elevations of hepatocellular
transaminases and bilirubin. The presence of anti-mitochondrial antibodies (AMA) is a
specific immunological hallmark of PBC and is diagnostic of the disease. In contrast to
anti-mitochondrial antibodies, alkaline phosphatase and gamma-glutamyl transferase
levels have been shown to correlate with disease progression, and alkaline phosphatase,
assessed over the first year, with and without treatment, is highly predictive of long-
term clinical outcomes, eg, transplant-free survival.

Both the American Association for the Study of Liver Diseases (AASLD) and the European
Association for the Study of the Liver (EASL) guidelines base the diagnosis of PBC on
3 diagnostic criteria:

e Biochemical evidence of cholestasis based on ALP elevation

e Presence of AMA titer or

e Inthe absence of AMA antibodies, liver biopsy consistent with PBC

Bile acids have long been known to facilitate digestion and absorption of lipids and to
control cholesterol homeostasis. Endogenous bile acids, as chenodeoxycholic (CDCA),
are potent signaling molecules through activation of the nuclear farnesoid X receptor
(FXR).
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Obeticholic Acid (OCA, NDA 207999) is a modified bile acid and FXR agonist currently
under FDA review for the treatment of PBC. OCA is also being developed for the
treatment of other chronic liver diseases. OCA is derived from the primary human bile
acid chenodeoxycholic acid, as is ursodeoxycholic acid, the only drug therapy currently
approved for PBC (Urso®, NDA 20675). Chenodeoxycholic acid is the natural human FXR
ligand. Unlike OCA, ursodeoxycholic acid has no significant FXR agonist properties. The
primary mechanism of action is based on FXR-mediated activation resulting in release of
FGF-19 from the intestine and downregulation of bile acid synthesis in the liver.

FXR activation suppresses cholesterol 7 alpha-hydroxylase, the rate-limiting enzyme in
bile acid synthesis from cholesterol. In this way a negative feedback pathway is
established in which synthesis of bile acids is inhibited when cellular levels are already
high. FXR can be considered as a bile acid sensor that has evolved to maintain the
enterohepatic circulation of bile acids and to protect hepatocytes from the toxicity of
cellular bile acid overload. Besides the liver, FXR is expressed in the intestine, kidney and
adipose tissue. Activation of FXR impacts a considerable number of genes and FXR
ligands also are currently under investigation for treatment of dyslipidemias and insulin
resistance.

FXR is a modulator of osteoblastic and osteoclastic activity, and FXR activation
stimulates osteoblastic differentiation of bone marrow stromal cells (Boufker 2011). In
mice, in vivo deletion of FXR results in a significant decrease in bone mass through
decreased bone formation. FXR knockout mice also showed increased bone resorption
parameters that included the osteoclast number and fractional surface (Cho 2013).
Metabolic bone disease is recognized as a complication of chronic liver disease, and the
term ‘hepatic osteodystrophy’ was first introduced in 1960. Hepatic osteodystrophy
comprises two types of change in the bone, a secondary osteoporosis and osteomalacia
related to vitamin D deficiency and malnutrition. In advanced stages of PBC, both these
conditions may overlap. The relative importance of osteoporosis and osteomalacia as
factors leading to hepatic osteodystrophy is unclear (Goel 2010).

Secondary osteoporosis is common in patients with PBC. Also, PBC occurs mainly in
middle-aged women who are the highest risk group in primary osteoporosis. Most
studies indicate that the development of osteoporosis in PBC is more associated with
decreased bone formation. Bone biopsy and histomorphometry investigations
demonstrate a decreased mineral appositional rate, decreased mean osteoid seam
width and prolonged mineralization lag time were suggestive of a defect in matrix
synthesis and potential a mineralization defect (Stellon 1987). ]. Total resorption
surfaces and fasting urinary calcium/creatinine ratios were increased, suggesting that
increased resorption may also contribute to bone loss in primary biliary cirrhosis. The
impaired function of osteoblasts may be the effect of cirrhosis-related (i.e. not solely
PBC-related) reduction in the production of certain growth factors (especially IGF-1),
increased synthesis of oncofetal fibronectin, or the direct toxic effect of unconjugated
bilirubin and lithocholic acid on precursors and osteoblasts (Guanabens 2011).
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In patients with PBC, the dysfunction in enterohepatic circulation of bile acids is
associated with the impaired absorption of fats and fat soluble vitamins (Shibata 2015).
Vitamin D and K deficiency leads to secondary osteoporosis and osteomalacia, resulting
in an increased risk of bone fracture. Reduced hepatic synthesis of vitamin D binding
proteins, reduced activity of 25-hydroxylase activity and reduced concentrations of the
vitamin D receptor, inducing peripheral resistance to the hormone, may cause
secondary hyperparathyroidism, which increases bone resorption and deepens the
deficit of calcium ions. In turn, vitamin K deficiency, frequently observed in cholestasis,
impairs osteoclast maturation and function.

The incidence of osteoporosis in PBC ranges from 20% to 44% and increases with the
progression of the disease (Guanabens 2005, Mounach 2008). The reported prevalence
of osteoporosis varies considerably across studies, and in the larger studies the
incidence is approximately 30%. Bone densitometry, conducted using dual X-ray
absorptiometry (DXA) scans, is recommended at the time of diagnosis of PBC. DXA is
recommended to be conducted at 1 to 5 year intervals in the EASL cholestatic liver
disease clinical practice guidelines (EASL 2009).

As anticipated by the high prevalence of osteoporosis in PBC, the incidence of bone
fractures is high (10-20%) in this group of patients (Raszeja 2014). The fracture incidence
increases with advanced liver disease (Pares 2008).

Protocol 747-301 Summary

Protocol 747-301 was 12 month Phase 3, double-blind, randomized, placebo-controlled
parallel-group trial of OCA in patients with PBC, followed by an open-label extension
study. Fifty-nine Investigators from 13 countries participated in this study. The study
period from the first subject enrolled until the last subject completing the double-blind
phase was March 2012 to December 2013. This review focuses on the 12 month double-
blind phase of this protocol and the results germane to bone health.

Title: A Phase 3, Double Blind, Placebo Controlled Trial and Long Term Safety
Extension of Obeticholic Acid in Patients with Primary Biliary Cirrhosis

Objectives: The primary objectives of the study were to assess the effects of obeticholic
acid (OCA) in subjects with primary biliary cirrhosis (PBC) on the following:
e Serum alkaline phosphatase (ALP) and total bilirubin, together as a composite
endpoint
e Safety (Including DXA and Adverse Event analysis for fracture)

The secondary objectives were to assess the effects of OCA in subjects with PBC on the
following:
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e Hepatocellular injury and liver function, including histology (inflammatory,
structural [portal, parenchymal], and fibrotic assessments)

e Disease-specific symptoms

e Biomarkers and noninvasive assessments of liver fibrosis

e Bile acids

e Other exploratory evaluations

Study design: This study evaluated OCA in subjects with PBC who were either taking: 1)
ursodeoxycholic acid (UDCA), the current standard of care for PBC, for at least 12
months (stable dose for 23 months) or 2) subjects who were unable to tolerate UDCA
and did not receive UDCA for > 3 months prior to Day 0. A total of 217 subjects were
randomized into 3 groups in the study: (a) placebo (n = 73), (b) OCA 10 mg (n = 73), and
(c) OCA titration (n = 71). The randomization was stratified using biochemical response
criteria and tolerance to UDCA treatment as follows:

1. Pretreatment ALP >3x upper limit of normal (ULN) and/or aspartate
aminotransferase (AST) >2x ULN and/or total bilirubin > ULN, intolerant to UDCA
2. Pretreatment ALP <3x ULN and/or AST <2x ULN and/or total bilirubin SULN,
intolerant to UDCA

3. Pretreatment ALP >3x ULN and/or AST >2x ULN and/or total bilirubin >ULN,
currently taking UDCA

Subjects began taking investigational product on Day 1. All doses of investigational
product were to be administered orally once daily. Subjects randomized to the OCA 10
mg treatment group received 10 mg throughout the entire 12-month duration. Subjects
randomized to the OCA titration group received OCA 5 mg for the initial 6-month
period. At Month 6, subjects in the OCA titration group who did not yet meet the
criteria for the composite endpoint and did not have evidence of tolerability issues were
titrated from OCA 5 mg to OCA 10 mg for the final 6 months of the double-blind phase.

During the double-blind phase, subjects who were taking UDCA before Screening
continued UDCA treatment, a permitted concomitant medication. Unlike OCA, UCDA
has no significant FXR agonist properties, which permits comparison of OCA treatment
effect across treatment groups. The majority (93%) of the population was on UDCA at
Baseline. The few (7%) subjects who were unable to tolerate UDCA before Screening
received investigational product as a monotherapy. Figure 1 is a schematic of the 12
month double-blind phase study design:

Reference ID: 3879963



Figure 1: Protocol 747-301 Study Design
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Main inclusion criteria:
e Age 218 years
e A definite or probable diagnosis of PBC (consistent with American Association for
the Study of Liver Diseases and European Association for the Study of the Liver
Practice Guidelines, defined as having at least 2 of the following 3 diagnostic
factors:
o History of elevated ALP levels for at least 6 months
o Positive anti-mitochondrial antibody (AMA) titer or if AMA negative or
low titer (<1:80), PBC-specific antibodies (anti-GP210 and/or anti-SP100)
and/or antibodies against the major M2 components (PDC-E2, 2-oxo-
glutaric acid dehydrogenase complex)
o Liver biopsy consistent with PBC
e Atleast 1 of the following qualifying biochemistry values:
o ALP level 21.67x ULN
o Total bilirubin >ULN but <2x ULN
e Taking UDCA for at least 12 months (stable dose for >3 months) prior to Day 0, or
unable to tolerate UDCA (no UDCA for 23 months) prior to Day 0

Study populations:

1. Intent-to-Treat Population: All randomized subjects who received at least 1 dose
of investigational product (N = 216). Treatment assignment was randomized.

2. Completer Population: All randomized subjects who received at least 1 dose of
investigational product and participated through the end of the double-blind
phase (Month 12; N = 198). Treatment assignment was based on the randomized
treatment.
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3. Efficacy Evaluable 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.

4. Safety Population: All subjects who received at least 1 dose of investigational
product (N = 216). Treatment assignment based on the treatment actually
received.

Endpoints evaluated:

The assessment for composite efficacy endpoint was defined as follows: The percentage
of subjects reaching an ALP <1.67x ULN and a 215% reduction in ALP from Baseline and
a total bilirubin <ULN.

e Primary endpoint: Percentage of subjects (OCA 10 mg vs placebo) achieving
composite endpoint at Month 12

e Key Secondary Endpoint: Percentage of subjects (OCA titration vs placebo)
achieving composite endpoint at Month 12

Safety assessments:

Safety was assessed in the Safety Population by treatment-emergent adverse events,
vital sign measurements, weight, BMI, 12-lead electrocardiograms, physical
examinations, clinical laboratory results, dual-emission x-ray absorptiometry (DXA)
scans, Mayo Risk Score, and Model for End Stage Liver Disease (MELD) scores. Pruritus
was considered an adverse event (AE) of special interest. The study also employed
patient questionnaires (5-dimensional pruritus, and pruritus visual analog scale)

Schedule of Assessments
The bone-related schedule of assessments for the double-blind phase of Protocol 747-
301 is shown in Table 1:

Table 1: Schedule of bone-related assessments: double-blind Phase of 747-301

Visits | Screening | Dayo | wk2 | M3 | M6 | M9 | mM12 | EOT®
Study Procedures
DXA X X X
AEs X X X X X X
Serum
chemistry, X X X X X X X
hematology

a. The Month 6 assessment was for subjects who met the titration criteria
b. If a subject was withdrawn from the study early (regardless of the cause), all of the end-of-treatment (EOT) evaluations

were performed at the time of withdrawal, to the extent possible.
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Results

Demographic and Baseline Characteristics:

The mean (SD) age for all enrolled subjects was 56 (11) years, with a range from 29 to 86 years.
A total of 81% of subjects were <65 years of age. As expected with PBC, the study population
was predominantly female (91%) and white (94%). The majority of the population was
European (67%), followed by North American (29%), and Australian (4%). Overall, the mean
(SD) age at time of diagnosis was 47 (11) years. Out of 140 subjects enrolled with baseline DXA
data, 10 were under the age of 40, and 27 were aged 40 to 50. The mean age of the 140
subjects undergoing DXA analysis was 57. The mean (SD) duration of PBC at time of entry was 9
(6) years. There appeared to be a comparable percentage of subjects with a duration of PBC of
<7.5 years versus >7.5 years. The sponsor reports that baseline biochemical characteristics
were well balanced across treatment groups.

Exposure:
A total of 216 subjects received at least 1 dose of investigational product: 73 subjects received

placebo and 73 subjects received OCA 10 mg for the duration of the study. In the OCA titration
group, 70 subjects received at least 1 dose of OCA 5 mg from Day 0 to Month 6. Table 2 shows
exposure for subjects in the DXA substudy:

Table 2: Exposure in DXA Substudy Protocol 747-301

Baseline (n=140)

Month 12 (n=124)

10 mg OCA: 44 38
5 mg titration to 10 mg OCA a7 44
Placebo 49 42

Bone Health- Protocol 747-301

Bone health was assessed in a subset of the Safety population, which included all subjects who
received at least one dose of investigational product (N=216). Given that osteoporosis occurs
frequently in patients with PBC (20% to 30%) and the fracture incidence increases with
advanced liver disease, bone density using DXA scans were evaluated as an additional safety
measure to evaluate if there was any worsening of osteoporosis or bone density (consistent
with EASL guidelines) in each individual patient.

Bone Mineral Density

DXA scans were used to assess femoral neck and lumbar spine bone mineral density at Baseline
and Month 12 in approximately 55% of subjects from the ITT population (n = 138 at Baseline
and n =122 at Month 12). DXA scans of the lumbar spine and femoral neck were conducted at
a subset of study sites with the capabilities to perform this assessment. At those selected
centers, all subjects were to undergo the assessment. A total of 40/59 (68%) of study sites
indicated they had the capability of performing DXA scans. Thirty-seven of the 40 sites with
DXA capabilities actually performed DXA scans. Of these 37 sites, 144 subjects were enrolled
and the majority (96%) of these subjects underwent DXA assessment. No explanation was
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provided for why the 6 subjects (4%) did not have DXA scans performed. Of these 6 subjects, 2
were in the placebo arm, 3 were on OCA 10 mg, and 1 was on OCA titration 5-10 mg.

For Protocol 747-301 DXA scans could be scheduled +2 weeks from each appropriate visit.
Subjects who had a recent DXA scan with an available report within 6 months prior to Day 0 did
not need to repeat the Baseline DXA scan. There were no specifications on the type of DXA
device to be used. The protocol did require that the same two bone locations be scanned (i.e.,
femoral neck and lumbar spine) and that scans be performed with central rather than
peripheral devices. Study site personnel recorded the bone location scanned, and for femoral
neck scans, the side of the body for the femoral neck scan (left or right) was recorded. Bone
density data were read locally from the device and entered directly by the study site into the
eCRF. There was no systematic harmonization of DEXA data across sites, nor documentation of
guality control measures at each site. That subjects be rescanned on the same machine at
followup was not specified.

Results of the DXA scan were reported as bone mineral density (g/cm?), T-score and Z-score for
each subject. The DXA scan results of the femoral neck and lumbar spine (using T-score, Z-
score, and bone mineral density) were summarized by treatment group using descriptive
statistics at baseline and Month 12. Changes from baseline at Month 12 were analyzed using an
ANCOVA model with baseline values as a covariate. T-scores were used to compare each
subject’s results with that of a healthy 30 year old same-sex adult while Z-scores were used to
compare the subject to a same-sex, age-matched adult with the same ethnicity.

Reviewer Comments: The age-matched reading, known as the Z-score, compares a person's
bone density to what is expected in someone of equivalent age, sex, and size. However, among
older and elderly adults, low bone mineral density is common, so that comparison with age-
matched norms can be misleading. The Z-score is useful in premenopausal women, men under
the age of 50, and in children.

T-score changes may correlate inaccurately with bone mineral density changes, as varying
baseline standards for peak bone mass are used. Important racial, geographic and gender
differences exist in average peak bone mass values, often explained by differences in body size.
The only bone DXA-derived endpoint acceptable to FDA is bone mineral density expressed in
units of g/cm?.

Summarized DXA data from dataset ADMEAS are shown in Table 2:
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Table 2: Summary DXA Data, Protocol 747-301 Subset of Safety Population (N = 140)

Placebo OCA Titration OCA 10 mg
Baseline | Month Mean Baseline | Month Mean | Baseline | Month Mean
12 Actual 12 Actual 12 Actual
N=47 N=44 Change N=49 N=42 | Change N=44 N=38 | Change
Lumbar (L2-L4) BMD
g/cm? 0.97 0.97 0 1.02 1.01 -0.01 1.03 1.00 -0.03
T- -1.16 -1.42 -0.26 -1.10 -1.10 0 -0.82 -1.02 -0.09
Score
Femoral Neck BMD
g/cm? 0.79 0.76 -0.03 0.80 0.81 0.01 0.87 0.81 -0.06
T- -1.15 -1.48 -0.33 -1.29 -1.28 -0.01 -0.89 -1.06 -0.17
Score

Source: Compiled by reviewer from dataset ADMEAS.

The World Health Organization diagnostic criteria for osteoporosis define osteoporosis in terms
of a T-score below -2.5 and osteopenia (low bone mass) when T-score is between -2.5 and -1,
inclusive. T-scores above -1 are considered normal. By these criteria, at Baseline subjects
generally had normal to low bone mass and most remained within the same range at 12
months in all treatment groups.

One subject (USUBJID 129002, OCA 10 mg group) had a decrease in hip bone density of 8%,
dropping from 0.846 to 0.781 g/cm?2. The event was reported by the Investigator as moderate
severity TEAE and possibly related to investigational product. No TEAEs of fractures were
reported in this subject. However, placebo subject 105002 also had an 8% decrease in femoral
neck bone density over 12 months and sustained a fractured tibia.

Reviewer Comments: Mean changes in lumbar and femoral neck bone mineral density over 12
months appear comparable across the 3 treatment groups. Generally, mild reductions in BMD
were observed in all treatment groups. These BMD changes are unlikely to be associated with
increased fracture risk. An association with increased fracture risk has been shown only with
much higher BMD decreases. For each standard deviation decrease in age-adjusted BMD, the
risk for any fracture has been shown to increase by a factor of about 1.5 (Marshal 1996).

Overall, the incidence of osteoporosis in the OCA trial is low compared to that reported in
previous PBC studies. It may be that most series in the past included either a small number of
patients or the analysis was performed in the eighties or early nineties, when the disease was
diagnosed in patients with significant cholestasis with advanced liver damage and more bone
loss (Guanabens 2005).

Fractures

The Division was asked to analyze fractures as a potential adverse event for OCA. To put
fractures in context, the System Organ Classes (SOCs) of Musculoskeletal and connective tissue
disorders and Injury, Poisoning and Procedural Complications presenting as treatment-
emergent AEs (TEAESs) in this study by preferred term are shown in Table 1:
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Table 1: TEAEs occurring in 2 5% of subjects Protocol 747-301 by relevant System Order class

Musculoskeletal and Connective Tissue Disorders

TEAEs Placebo (N=73) OCA Titration OCA 10 mg
(N=70) (N = 73)
Subjects (Events)
Arthralgia 3 (4) 4 (6) 7 (10)
Back Pain 8(11) 4 (6) 4 (5)
Injury, Poisoning and Procedural Complications
Procedural pain 1(1) 4 (6) 1(1)
Fractures 3(4) 2(3) 4 (5)

Reviewer Comment: Discounting one subject in the OCA 10 mg group who sustained a sternal

fracture before dosing, 3.4% of subjects treated with OCA had fractures, as did 4% of placebo-
treated subjects. These rates are consistent with background fracture rates documented in the
age and sex-matched general population (discussion below).
Subject-level fracture data are provided by treatment group in Table 2:

Table 2: Subjects with fractures in Protocol 747-301

Subject | Gender/Age/Race | Fracture | Exposure | Fragility Comments
Site Day(s) Fracture
| Placebo
105002 | Female/67 /white History clavicle
Tibia 220 No fracture,
hyperparathyroidism
174018 | Female/76 /white | Pubis (2x) | 114 Osteoporosis,
122 Yes history of fracture
humerus
186005 | Female/51 /white Arm 50 Fall
No
| OCA Titration
162002 | Female/62/white Wrist 260 Yes Hypothyroidism
172002 | Female/63/Cuban Ulna 248 No
| OCA 10 mg
142022 Male/34 /white Clavicle 75 No Fall; required O.R.I.F.
159003 | Female/53/white Radius 16 Thyroidectomy,
(2x) 243 Yes hysterectomy (2005)
161001 | Female/51/white Wrist 208 Hashimoto’s disease
Yes
192003 | Female/75/white | Sternum -32 No Withdrew consent
prior to dosing

Source: Compiled by reviewer from dataset ADAE.
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For the placebo group, 4 fractures (1 tibia fractures, 2 pubis fractures [same subject], and 1
upper limb fracture) were experienced by 3 subjects (Subjects 105002, 174018, and 186005); in
the OCA titration group, 2 fractures (1 wrist fracture and 1 ulna fracture) were experienced by 2
subjects (Subject 162002 and Subject 172002); in the OCA 10 mg group, 7 fractures were listed.
These included 2 clavicle fractures, 2 radius fractures, 2 wrist fractures, and 1 skeletal injury
[sternal fracture]) that were experienced by 4 subjects (Subjects 159003, 161001, 142022, and
180007). The pubis fractures experienced by Subject 174018 were the result of an accidental
fall. One subject (Subject 192003) randomized to OCA 10 mg, had a sternal fracture that
occurred 32 days prior to initiation of investigational product, and withdrew study consent.
None of these fractures were considered by investigators to be study-related.

Laboratory data were searched for factors independent of chronic liver disease that may have
had an effect on fracture risk. Parathyroid hormone assays were not performed. Thyrotropin
levels were assessed. Low thyrotropin (as in hyperthyroidism) is a risk factor for osteoporosis
primarily because there are thyrotropin receptors on osteoblasts. All of the 8 subjects in the
study with fractures each had thyrotropin levels assessed on 8 separate occasions during the
study. Thyrotropin levels (mIU/L) were normal in all subjects.

The distribution of fractures by anatomic location across treatment groups is shown in Table 3
(untreated Subject 192003 not included):

Table 3: Fractures by anatomic site across treatment groups, Safety population N=216

Site Placebo (N=73) OCA Titration OCA 10 mg (N=73)
(N=70)
Clavicle 0 0 1
Radius 0 0 2 (same subject)
Tibia 1 0 0
Wrist 0 1 1
Ulna 0 1 0
Pubis 2 (same subject) 0 0
Arm 1 0 0

Reviewer comment: Radius, wrist and pubis fractures are generally considered fragility fractures
due to loss of bone quality. The 2 pubis fractures in one subject (174018) were due to falling,
and qualify as fragility fractures .There is no narrative for this subject, and the timeframe is
unclear. Fractures of 2 pubic rami sustained simultaneously could be looked at as one fracture.
These 2 pubic fractures were reported only 8 days apart and most likely represent one fracture.
Therefore there were 5 fragility fractures in 4 subjects out of 8 subjects with fractures. The
other fractures, (clavicle, ulna, arm and tibia) were most likely traumatic in origin. This fracture
incidence (4%) is less than reported historically with PBC.

DEXA scan results for subjects sustaining fractures during the study are shown below in Table 4.
DEXA scan results for 1 subject in the OCA titration group and 2 subjects in the OCA 10 mg
group who sustained fractures are not available (NA).
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Table 4: DEXA Scan Results for Subjects with TEAEs of Fractures, Safety population N=216

Lumbar Spine Femoral Neck
Subject Visit T-score | Z-score BMD T-score | Z-score BMD
Site/Days (g/cm?) (g/cm?)
to Onset
Placebo
105002 Day 0 -2.1 -0.2 0.815 -1.2 0.5 0.717
(Tibia) Month 12 -2.1 -0.1 0.819 -1.9 -0.2 0.641
220 Change 0.004 -0.76
(%) (5) (-8)
174018 Day 0 -4.8 -2.3 0.599 -4.2 -1.9 0.476
(Pubis x 2) | Month 12 -5 -2.4 0.585 -4.3 -1.9 0.465
114,122 Change -0.014 -0.011
(%) (-3) (-3)
186005 Day 0 1.6 2.7 1.393 0.4 1.4 1.025
(Arm) Month 12 1.3 2.5 1.356 0.5 1.6 1.036
50 Change -0.037 0.011
(%) (-3) (10)
OCA Titration
172002 Day 0 -1.6 -0.5 0.993 -1.9 -0.7 0.775
(Ulna) Month 12 -1.5 -0.3 1.008 -2 -0.8 0.756
248
Change 0.015 -0.19
(%) (0.02) (-2.5)
162002
(Wrist) N/A
260
OCA 10 mg
142022 Day 0 -1.1 -1.1 0.967 -1.1 -0.8 0.779
(Clavicle) | Month12 | -1.4 -1.4 0.934 -1.1 -0.8 0.774
102 Change -0.033 -0.005
(%) (-3) (-1)
161001
(Wrist- N/A
scaphoid)
240
159003 N/A
(Radius x 2)
16, 243

Source: Compiled by reviewer from dataset ADMEAS

NA: Not performed or available
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In the placebo fracture group, the mean percent change in lumbar spine BMD was -1% g/cm?;
mean change in femoral neck BMD was -0.33%. In the one fracture subject with available DXA
data from the OCA titration group, the changes respectively were 0.02% and -2.5%. For the 1
subject with available DXA data in the OCA 10 group, lumbar and femoral neck BMD changes
were -3% and -1% respectively.

Reviewer Comment: No clear association between BMD changes and fracture risk can be shown
with these sparse data. These changes are comparable to the means of all subjects in the 3
treatment groups, and therefore to the means of the age-related general population. As
expected, Z-score and T-score changes don’t appear to correlate in many cases.

Discussion

Osteoporosis and increased fracture risk are well-recognized sequelae of chronic liver disease,
and worsen with the duration and severity of cholestasis. The DXA and fracture data from
Protocol 747-301 do not indicate a bone safety issue with OCA:

DXA scan results

At Baseline, subjects generally had normal to low bone mass and most remained within the
same range at 12 months in all treatment groups. Only 16 subjects had osteoporosis at
Baseline; 20 subjects had osteoporosis at 12 months. The incidence of osteoporosis in this
study is low compared to published literature in PBC. The prevalence of osteoporosis among
patients with PBC is usually reported as significantly higher than in the age- and sex-matched
population (Menon 2001). Varying but significant rates of osteoporosis in PBC have been
reported (Table 3):

Table 3: Incidence of osteoporosis in PBC

Author Number of patients Age (years) Incidence (%)
Springer [5] 72 55 (34-81) 24
Parés [6] 61 54 =1.1 21
Menon [7] 176 53 (29-72) 20
Newton [8] 272 62 =11 31
Solerio [9] 133 53 (21-81) 35
Guaiiabens [10] 142 54 0.8 31
Guichelaar [11] 156 53 =0.7 44
Guaiiabens [12] 185 56 (28-79) 32
Average 149 55 30

Source: Wyszomirska 2014
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Overall, the incidence of osteoporosis in the OCA trial is low compared to that reported with
PBC. A possible explanation is that most series in the past included either a small number of
patients or the analysis was performed in the eighties or early nineties, when the PBC was
diagnosed in patients with significant cholestasis, with advanced liver damage and more bone
loss (Guanabens 2005).

Longitudinal studies in older adults have consistently observed that rates of bone loss increase
with advancing age. A woman aged 65-69 can be expected to lose an average of 0.32% in total
hip BMD annually. Background loss of bone mineral density in women by age group in the
general population is shown in Figure 3:

Figure 3: Annual mean rate of percent change (95% confidence interval) in total hip BMD in
women by age group
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Source: Cooper 1992

In the OCA clinical trial, the mean (SD) age was 56 (11) years, with a range from 29 to 86 years.
The rate of bone loss, comparable across treatment groups, appears to align with that of the
age-matched general population. The relative roles of PBC and menopausal status in driving this
bone loss are unclear.

Fracture

As with osteoporosis, increased fracture risk is a well-known complication of PBC. Vertebral and
nonvertebral fractures occur in about 1 out of 5 patients with PBC. In one series 28 out of 132
PBC patients (21.2%) had fragility fractures; 18 of them had vertebral fractures, and 14 patients
had peripheral fractures or both vertebral and peripheral fractures (Guanabens 2010). When
compared with the general population, the absolute increase in fracture risk in patients with
PBC is increased with an absolute excess fracture rate of 12.5 per 1,000 person-years
(Solaymani-Dodaran 2006).
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In the OCA trial, 3.4% of subjects treated with OCA had fractures, as did 4% of placebo-treated
subjects. These rates are consistent with background fracture rates documented in the age and
sex-matched general population (Table 4).

Table 4: The incidence of metaphyseal fractures per 10 000 population per annum related to
age and gender (Singer 1998)
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The fracture rate in the OCA trial is less than reported in past clinical experience with PBC.

Again, this may be reflective of earlier intervention and enrollment of subjects with less liver-
related bone damage than in past series.

Urso®, (ursodiol, ursodeoxycholic acid, NDA 20675), is the only approved treatment for PBC. In

Urso labeling there are no bone-related Warnings and Precautions or Adverse Reactions.

In the 3 registration trials for Urso, a total of 452 subjects were exposed to test medication for a
maximum of 733 days. Medical Reviews for approval (December, 1997) made no mention of
fractures as a safety concern.

Summary and conclusion

This reviewer sees no evidence of a safety signal for bone health or fracture risk for OCA. The

DXA scan results are generally consistent with the disease state, although they indicate less

osteoporosis than reported in earlier series of PBC patients. The rate of bone loss is comparable

to the age-related general population.
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The fracture incidence is consistent with clinical experience with PBC and with background
rates in the general population. Aside from routine DXA monitoring of PBC patients, as
recommended by in the EASL cholestatic liver disease clinical practice guidelines (EASL 2009),
no focused postmarketing bone monitoring for OCA is warranted.
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