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About the Therapeutic Goods Administration (TGA)

e The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

¢ The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

¢ The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

¢ The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

e Toreporta problem with a medicine or medical device, please see the information on

the TGA website < https://www.tga.gov.au> .
About the Extract from the Clinical Evaluation Report

e This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

e The words (Information redacted), where they appear in this document, indicate that
confidential information has been deleted.

¢ For the most recent Product Information (PI), please refer to the TGA website <
https://www.tga.gov.au/product-information-pi> .
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List of abbreviations

Abbreviation Meaning

ACR American College of Rheumatology
AE Adverse event
AUC Area under concentration-time curve over the dosing interval
BAR Baricitinib
BRCP Breast cancer resistance protein
CCP Cyclic citrullinated peptide
CDAI Clinical Disease Activity Index
CI Confidence interval
Crax Maximum serum drug concentration
CPK Creatine phosphokinase
CrCL Creatinine clearance
CRP C-reactive protein
CS Corticosteroids
Ccv Coefficient of variation
DAS Disease Activity Score
DMARD Disease modifying anti-rheumatic drug
EAIR Exposure adjusted incidence rate
ELISA Enzyme-Linked Immunosorbent Assay
ES Erosion Score
ESR Erythrocyte sedimentation ratio
EULAR European League Against Rheumatism
FAS Full analysis set
HAQ-DI Health Assessment Questionnaire - Disability Index
HCQ Hydroxychloroquine
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Abbreviation Meaning

IL Interleukin

Ig Immunoglobulin

JAK Janus kinase

JSN Joint space narrowing

LEF Leflunomide

LEP Linear extrapolation

LS Least squares

LTE Long term extension

MATE2-K Multidrug and toxin extrusion protein 2-K
mITT Modified Intention-To-Treat
mTSS Modified Total Sharp Score
MTX Methotrexate

NK Natural killer

NRI Non Responder Imputation
NSAID Non-steroidal anti-inflammatory drug
OAT Organic anion transporter

PBO Placebo

PD Pharmacodynamic(s)

Pgp P-glycoprotein

PK Pharmacokinetic(s)

Pop PK Population pharmacokinetic(s)
PP Per Protocol

PT Preferred Term

PY Patient-Years

RA Rheumatoid arthritis
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Abbreviation Meaning

RF Rheumatoid factor

SAE Serious adverse event

SD Standard deviation

SDAI Simplified Disease Activity Index

SOC System Organ Class

SSZ Sulfasalazine

STAT Signal transducer and activator of transcription

TB Tuberculosis

TNF Tumour necrosis factor

TPO Thrombopoietin

ULN Upper limit of normal

VAS Visual Analogue Scale

WPAI Work Productivity and Activity Impairment
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1. Introduction

1.1. Submission type

This is a full submission requesting registration of a new chemical entity, baricitinib (BAR), for
the treatment indication of active rheumatoid arthritis (RA) in adult patients. The proposed
treatment indication has 3 sub-claims of benefit in treating RA: reduction in the signs and
symptoms of the disease, improvements in physical function and inhibition of structural joint
damage as measured by sequential plain X-rays. Each of these sub-claims will be considered
individually, as well as collectively in the evaluation of the submitted dataset.

The sponsor application letter is dated 16 June 2016.

1.2. Drug class and therapeutic indication

BAR is an immunosuppressant medication (ATC code: L04AA37). It is a selective and reversible
inhibitor of the Janus Kinase (JAK) family of kinases.

The proposed treatment indication as presented in the Product Information (PI) and letter of
application is:

Olumiant is indicated for the treatment of moderate to severe active rheumatoid arthritis
(RA) in adult patients.

Olumiant has been shown to improve physical function, reduce the signs and symptoms of
RA and inhibit the rate of progression of joint damage.

The PI and application letter regarding the proposed treatment indication for BAR make no
specification about 2 issues, which will require clarification (although the Clinical Overview in
Module 2 does make specific comment on these issues):

*  Whether or not BAR can be used as monotherapy and/or in combination with non-biologic
DMARD, and

* Line of treatment where BAR can be initiated for example, first line (in DMARD treatment
naive subjects) or second or subsequent lines of therapy (for example, after an inadequate
response to or intolerance of conventional and/or biologic DMARD therapy).

1.3. Dosage forms and strengths

BAR will be presented as debossed, film coated, immediate release tablets available in
2 strengths containing 2 mg (light pink in colour and oblong shaped) and 4 mg (medium pink in
colour and round shaped) of BAR as the active ingredient.

1.4. Dosage and administration

The recommended dose of BAR is 4 mg once daily administered orally, with or without food.
The proposed dosing recommendations state that BAR can be used alone or in combination with
conventional DMARD therapy however, this information is not included in the proposed
treatment indication, which is typical for DMARD therapies used in RA.

The proposed dosing recommendations also state that for some patients, such as those with an
inadequate response to conventional synthetic DMARD drugs who have moderate disease
severity, limited risk for progressive joint damage and a low urgency to rapidly regain physical
function, a BAR dose of 2 mg once daily may be acceptable. Furthermore, the dose of BAR should
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be reduced to 2 mg once daily in subjects with moderate renal impairment (creatinine clearance
30 to 60 mL/min), as well as in those receiving drugs that are potent inhibitors of the organic
anion transporter (OAT3) system such as probenecid. BAR should be avoided in patients with
severe renal impairment (creatinine clearance < 30 mL/min).

1.5. Proposed changes to the product documentation

Not applicable as BAR is a new chemical entity application in Australia.

1.6. Information on the condition being treated

Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disease characterised by
polyarticular inflammation of predominately small to medium sized joints in a symmetric
pattern. The condition affects approximately 1% of the Australian population and its prevalence
increases with age. The primary lesion is synovitis whereby immune cells invade the normally
acellular synovium leading to the formation of inflammatory pannus. This hyperplastic invasive
tissue causes cartilage breakdown, bony erosion and ultimately loss of function of the affected
joints. Systemic involvement may also occur, and there is an increased risk of atherosclerosis,
infection and lymphoma over time, particularly if the condition is insufficiently controlled. The
over-production of various pro-inflammatory cytokines such as tumour necrosis factor (TNF)
and Interleukins (IL) in the joints and sera of patients with RA are important mediators in the
disease pathogenesis primarily via activation of T-lymphocytes, but also through effects on
B-lymphocytes.

1.7. Current treatment options

RA is a heterogeneous condition in terms of clinical presentation, natural history and drug
responsiveness. Published evidence and current guidelines for the treatment of RA emphasise
the importance of achieving clinical remission, or at least low disease activity, as both of these
states are associated with a favourable long term prognosis. In addition to treating the signs and
symptoms of RA, an impact on inhibiting the structural bone damage of the condition is highly
desirable as this is associated with better long-term patient outcomes, particularly regarding
maintenance of physical function and quality of life. Conventional synthetic DMARDs (in
particular, methotrexate (MTX)), alone or in combination with each other, are the initial
recommended treatments for RA. Observational studies and meta-analyses of DMARD
treatment efficacy and tolerability demonstrate highly variable outcomes to single and
combination DMARD therapy over time. In 10 year follow-up studies, 25% of patients with RA
had to discontinue conventional DMARD treatment due to insufficient therapeutic benefit and
20% discontinued treatment due to adverse effects. Biological DMARDs, either as add-on or
single drug therapy, is the next recommended line of therapy in active RA after conventional
synthetic DMARD failure or intolerability. While anti-TNF drugs and cytokine modulators such
as abatacept and tocilizumab have been shown to demonstrate significant efficacy in treating
active RA, a substantial proportion of patients are not achieving meaningful American College of
Rheumatology (ACR) responses. Based on the current literature for biological therapies, ACR20
response rates range from 50 to 65% and ACR50 response rates are 35 to 50%. So despite the
availability of many therapies with various modes of action for the treatment of RA, a significant
proportion of individuals either fail to initially respond to treatment, do not tolerate therapy or
lose response over time. As such, there is a need for additional therapies for active, treatment
refractory RA.
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1.8. Clinical rationale

BAR is a selective inhibitor of the Janus kinase (JAK) family of kinases, with greater affinity for
the JAK1 and JAK2 systems, and less potency for JAK3 and tyrosine kinase 2. The JAK system is
an intracellular pathway regulatory system that affects the release of cytokines and
amplification of the inflammatory response. The JAKs phosphorylate their associated signal
transducers and activators of transcription (STATSs) resulting in STAT activation, which in turn
leads to the expression of several genes important for cell activation, survival and proliferation.
BAR modulates the JAK-STAT pathway by transiently occupying the ATP binding pocket of the
JAK, thereby preventing the kinase from phosphorylating other JAKs or STATs. Inhibition of
either monomer of the JAK dimer blocks the production and signalling of several
pro-inflammatory cytokines such as IL-6, as well as interferon. In combination, these effects
decrease lymphocyte activation, proliferation and function, which are key immune response
targets in successfully treating active RA.

1.9. Formulation development

Capsule formulations using the phosphate salt form of BAR were initially developed for use in
the early clinical studies. Those formulations contained drug substance blended with excipients
and filled into gelatine capsules. The drug loads and capsule fill weights were varied to provide
multiple strengths (ranging from 0.5 mg to 8 mg) required for Phase [ and early Phase II clinical
studies. The phosphate salt form of BAR was not subsequently chosen for the commercial tablet
development because of moderate hygroscopicity, rapid disproportionation in water and drug
product manufacturability concerns. The free base form of BAR was used for commercialisation
due to its improved chemical and physical properties relative to the various salt forms.

Immediate release tablet formulations containing BAR as a free base were developed and used
in the later stage Phases Il and III clinical studies. BAR tablets are manufactured on a
commercial scale by a conventional dry granulation process. No changes have been made to the
commercial tablet formulation during or after the Phase III studies.

1.10. Guidance

The sponsor states that this submission is consistent with the TGA pre-submission planning
process. Consideration of the relevant regulatory guidelines in assessing this submission
includes one specific and relevant EU regulatory guideline pertaining to the requested
indication in RA: CPMP/EWP/556/95 rev 1/Final ‘Points to Consider on Clinical Investigation of
Medicinal Products other than NSAIDs for the Treatment of Rheumatoid Arthritis’ (effective
29 January 2007). In this submission, the final clinical study reports for 3 pivotal Phase IIIl RA
Studies JADZ, JADV and JADX, which assessed the rate of joint damage progression by plain
X-ray at 24 and 52 weeks of therapy, have been submitted. However, the TGA adopted EU
regulatory guideline (CPMP/EWP/556/95 rev 1/Final) states that to make a claim of
radiographic benefit in RA, X-rays should be taken at fixed and pre-defined time points at least
1 year apart for a minimum of 2 years, the first year of which should have blinded data
acquisition.

1.11. Evaluator’'s commentary on the background information

BAR is the second in class (JAK inhibitor) drug proposed for registration of RA treatment with
tofacitinib being currently approved in Australia for the treatment of active RA in adult patients.
BAR is available as an oral formulation and exerts an immunomodulatory effect via a novel
mechanism of action. There is an unmet need for additional effective therapies in RA as
response rates to current available treatment options (including several conventional and
biological DMARDs) are sub-optimal in a significant proportion of patients (that is, at least one
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third of affected individuals with moderately to severely active disease). Through intracellular
inhibition of JAK pathways and subsequent modification of the inflammatory response, BAR
demonstrates biological plausibility for producing a beneficial treatment effect in RA.

In recent years, published evidence has supported a significant clinical practice change in
treating RA whereby tight and sustained control of disease activity is the desired outcome. In
addition to controlling the signs and symptoms of RA, it is recognised that inhibition of
structural X-ray progression is a very important outcome as achievement of this outcome
correlates with minimisation of joint deformity and physical functioning. Hence, the sponsor has
stated a valid and accepted rationale for the relevance of claiming structural X-ray inhibition in
this submission.

In general, the sponsor has adhered to the TGA adopted EU regulatory guideline of relevance in
this submission (CPMP/EWP/556/95 rev 1/Final ‘Points to Consider on Clinical Investigation of
Medicinal Products other than NSAIDs for the Treatment of Rheumatoid Arthritis’; effective

29 January 2007). Moreover, the sponsor has provided current information of the overseas
regulatory status of BAR (that is, pending registration application sin several contemporary
jurisdictions).

As outlined in the regulatory history background of this report, the TGA had initially rejected
the registration of tofacitinib (another JAK inhibitor) for the treatment of RA because of
significant and unresolved concerns about the overall safety of tofacitinib, particularly
regarding the risk and type of serious infections and other serious adverse effects such as
malignancy, gastrointestinal perforation, liver damage and increased blood lipid levels. In
addition, the EMA were uncertain if these safety risks with tofacitinib could be successfully
managed. Regarding the efficacy data, the EMA decided that tofacitinib had evidence that it
improves the symptoms and signs of RA as well as physical functioning of patients, but there
was insufficient evidence that it consistently reduced disease activity and joint structural
damage at all requested dose regimens. No previous submission for BAR (for any treatment
indication) has been received in Australia.

The sponsor has appropriately justified the formulation development program for BAR. No
changes have been made to the commercial tablet formulation during or after the Phase III
studies.

2. Contents of the clinical dossier

2.1. Scope of the clinical dossier
The submission contained the following clinical information:

* 19 specific clinical pharmacology studies have conducted (18 in healthy volunteers and 1 in
adult subjects with RA) plus pharmacokinetic (PK) data was collected all 7 of the Phase II
and III clinical studies (listed below).

* 2 combined population PK and PK/PD analyses of pooled data obtained from the Phase I
studies in healthy subjects (known as the Phase I/Ila dataset) and data from the
7 Phase II/III trials (known as the primary Phase II/IIl Pop PK analysis).

* 4 pivotal, Phase III efficacy/safety studies (Studies JADZ, JADV, JADX and JADW).

* 3 supporting Phase I, dose-finding studies (Studies JADC, JADA and JADN) and a long-term
extension study (Study JADY).

» Safety data from 26 Phase I to III trials as listed above plus information regarding the safety
of BAR in the treatment of 2 other conditions (skin psoriasis (Study JADP) and diabetic
nephropathy (Study JADB)).
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* Clinical Overview, Summary of Clinical Efficacy, Summary of Clinical Safety, Summary of
Biopharmaceutical Studies and associated Analytical Methods, Summary of Clinical
Pharmacology Studies and literature references.

This submission includes 26 completed clinical studies comprising 19 clinical pharmacology
studies, 3 Phase II studies (Studies JADC, JADA and JADN) and 4 Phase III studies in RA patients
(Studies JADZ, JADV, JADX and JADW). In addition, data from an ongoing long-term extension
study (Study JADY) was also included. An additional Phase III randomised, placebo-controlled
study (JAGS) to support registration in China is currently ongoing and is not presented in this
application.

As of 10 August 2015, a total of 513 subjects were exposed to BAR in the completed clinical
pharmacology trials and a total of 3822 patients were exposed to BAR in the completed Phase I
to III RA studies as well as an additional 358 subjects involved 2 Phase Il studies in other
potential treatment indications (skin psoriasis and diabetic nephropathy). Thus, the extent of
exposure of the safety database meets the expectations of ICH guidance ‘The extent of
population exposure to assess clinical safety for drugs intended for long-term treatment of non-
life-threatening conditions’

The submission contained 3 completed, placebo-controlled Phase Il studies, which enrolled a
total of 571 adult patients with moderately to severely active RA who had an inadequate
response to conventional DMARD and in a minority of patients to biologic DMARD. Doses of BAR
investigated the Phase Il program ranged between 1 mg once daily to 10 mg once daily. Twice
daily dosing was also assessed in a limited number of patients.

The 4 completed Phase III studies were designed to investigate the efficacy and safety of BAR in
different populations (MTX naive, conventional DMARD inadequate responders and biologic
DMARD inadequate responders) at 2 dose levels (2 mg and 4 mg once daily) and compared to 2
common and established active comparators (weekly low dose oral MTX and adalimumab). In
response to CHMP comments, 2 studies were conducted in the conventional DMARD inadequate
responder population, of which 1 study required patients to receive concomitant MTX as
background therapy. This approach assured a homogeneous patient population with inadequate
response, thus mitigating concerns about heterogeneity between patients with intolerance and
inadequate response to prior treatment.

Persistence of clinical response to BAR (that is, improvement in the signs and symptoms of RA)
is provided in this submission by the 2-year clinical trial report for Study JADY (which is
ongoing) and this trial followed patients receiving BAR 2 and 4 mg once daily therapy.

2.2. Paediatric data

The US Food and Drug Administration have granted a waiver for the treatment of chronic
juvenile idiopathic arthritis for children from birth to less than 2 years of age as the conditions
for which BAR is intended rarely occur in this age group. However, a paediatric investigation
plan for the treatment of juvenile idiopathic arthritis for children aged from 2 to 18 years has
been agreed with the EMA and received deferral status with the FDA. The clinical data for BAR
use in juvenile idiopathic arthritis is expected to be submitted to the EMA in 2023 and to the
FDA in 2024.

2.3. Good clinical practice

The studies presented in this submission are stated to have been conducted according to GCP
standards, and the study reports are consistent with adherence to GCP.
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2.4. Evaluator’'s commentary on the clinical dossier

The sponsor designed the BAR RA clinical development program to demonstrate safety and
tolerability; as well as efficacy in reducing the signs and symptoms of RA, inhibiting the
progression of structural damage and improving physical function. The submission includes 4
randomised, multi-centre, double-blind, parallel group Phase III studies evaluating the efficacy
and safety of BAR in a variety of RA population settings (first, second and third line of RA
treatment). The predominant treatment algorithm in the clinical development program was the
addition of BAR to inadequately effective conventional synthetic DMARDs (mainly, prior MTX
therapy): Studies JADV and JADX. Additional studies were conducted to assess BAR efficacy as
monotherapy in DMARD naive subjects with recent onset disease, replacing MTX rather than
adding to a previous DMARD (Study JADZ); and in subjects who had an inadequate response to a
biologic DMARD (Study JADW).

In this application, interim data from the ongoing, long-term extension Study JADY was
provided to inform about the long-term safety and persistence of clinical efficacy with BAR in
treating RA. Clinical study reports were provided for each trial in Module 5, and the safety data
was presented by individual study and as integrated datasets. Overall, the data was well
presented. For safety events of special interest (for example, risk of serious infection), the
sponsor provided integrated data from all of the controlled RA (Phase [, Il and III) studies.

3. Pharmacokinetics

3.1. Studies providing pharmacokinetic information

The submission contained a total of 19 clinical pharmacology studies, which enrolled 513
healthy adult subjects and 53 patients with RA. Special population studies included 36 subjects
with renal impairment (Study JADL) and 8 subjects with hepatic impairment (Study JAGC). Two
of the clinical pharmacology studies (JADM and JAGO) were conducted exclusively in 50 healthy
Japanese subjects. Intrinsic and extrinsic factors that could affect the pharmacokinetic (PK)
profile of BAR, as well as the potential effect of BAR on the PK of commonly co-administered
medications such as MTX and statin therapy were evaluated in specific individual trials. Across
the clinical pharmacology studies, the PK of BAR was assessed for single doses over a range of 1
to 40 mg; and for multiple doses up to 20 mg once daily for 10 days, up to 10 mg daily for 28
days (given as either 10 mg once daily or 5 mg twice daily) and up to 15 mg once daily for 28
days. Table 1 shows the studies relating to each PK topic, and the location of each trial summary.
None of the PK studies had major deficiencies that excluded their results from consideration.

Table 1: Submitted pharmacokinetic studies for baricitinib

PK topic Subtopic Study ID *
PK in healthy General PK (single dose) JADF
adults
General PK (multi-dose) JADE *
Bioequivalence (Single dose) Relative: JADH + JAGO *

Absolute: JAGM

Food effect JADF *
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PK topic Subtopic Study ID >
JADH + JAGO
PK in special Target population - Single dose Nil
populations
- Multi-dose JADB
Hepatic impairment JAGC *
Renal impairment JADL *
Japanese Subjects JADM *
Age (particularly, elderly patients) Phase II/I1I Pop PK
Other special population - Subject Phase II/III Pop PK
Body Weight
Genetic or Males versus females Phase I1/III Pop PK
Gender related
PK Other genetic variable - Phase II/I1I Pop PK
Race/Ethnicity
PK interactions Omeprazole (effect of gastric pH) JAGF *
Effect of other drugs on BAR JAG]J, JAGK, JAGH, JAGG, *
JADB
Effect of BAR on other drugs JAGI, JAGD, JAGL, JADB *
Population PK Healthy subjects Phase I/1l1a Pop PK *
analyses
Target population Phase I1/III Pop PK *

* Indicates the primary PK aim of the study.

3.2.  Summary of pharmacokinetics

The information in the following summary is derived from conventional PK studies in humans,
unless otherwise stated.

3.2.1.

Physicochemical characteristics of the active substance

The active substance is a new chemical entity designated as {1-(ethylsulfonyl)-3-(4-(7H-pyrrolo
(2, 3-d) pyrimidin-4-yl)-1H-pyrazol-1-yl) azetidin-3-yl} acetonitrile. BAR is a JAK inhibitor with
a molecular weight of 371.42 Daltons. In vitro tests demonstrate the proposed commercial
tablet formulation has a weakly basic pKa of 4.0 and a weakly acidic pKa of 12.6. BAR meets the
criterion for a highly soluble compound (that is, the highest dose strength is soluble in less than
250 mL water over a pH range of 1 to 7.5) across the range of doses that have been investigated.
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3.2.2. PharmacoKkinetics in healthy subjects
3.2.2.1. Absorption

The effect of increased gastric pH upon the absorption of BAR was assessed in Study JAGF. This
was a single centre, open label, 2 period fixed sequence trial that enrolled 30 healthy men and
women between the ages of 18 and 65 years. Each subject received 10 mg of BAR on 2 occasions
(Days 1 and 10) and 40 mg/day of omeprazole for 8 days (from Day 3 through to and including
Day 10). The commercial tablet formulation of BAR was used in this study and the 10 mg dose
was supplied as 2 x 4 mg tablets and 1 x 2 mg tablet.

Study JAGF showed that there was no statistically significant difference in the AUCo... of BAR
administered in the presence or absence of omeprazole, with the 90% CI of the ratio of
geometric LS means falling within the no-effect boundary of 0.8 to 1.25. However, the geometric
LS mean Cnax of BAR was 23% lower when co-administered (with the 90% CI of the ratio of
geometric LS means not contained within the 0.8 to 1.25 boundary) and the Tmax of BAR was
0.75 hours longer when administered with omeprazole (the difference was also statistically
significant; p < 0.001).

3.2.2.2.  Bioavailability
Absolute bioavailability

Study JAGM was a single centre, open label, Phase I trial conducted in 8 healthy volunteers

(7 male) in the USA with the primary objective of estimating the absolute bioavailability of BAR
using the intravenous (IV) tracer method. Subjects were admitted to a research unit and given a
single oral dose of BAR 4 mg (administered as 1 x 4 mg tablet) on day 1 with an IV infusion of
approximately 4 pg BAR solution (13C4D315N) at a rate of 10.7 mL/hour over approximately

1.5 hours on day 1, starting at the approximate time of the oral dose. Blood samples were
collected before, and at 0.5, 1, 1.25, 1.5, 1.75, 2, 2.5, 3,4, 6, 8,12, 16, 24, 36, 48 and 72 hours
after dosing for the assessment of BAR and (13C4D315N)-BAR PK. During the infusion of
(13C4D315N)-BAR and for at least 4 hours post infusion, the PK blood samples were taken from
the arm contra-lateral to the infusion site. Labelled and non-labelled drug assessments were
conducted on the same sample at each time point.

The plasma concentration versus time profile for orally administered BAR was characterised by
a rapid absorption phase with a median Tmax of 1 hour (range 0.5 to 2 hours). For oral BAR,
plasma concentrations declined in a biphasic manner after Tmax and the resulting geometric
mean T2 based on the terminal elimination phase was 8.6 hours. For [V BAR, the geometric
mean T1,, of BAR was shorter (4.1 hours) as the terminal elimination phase was not fully
defined because concentrations were only quantifiable up to 24 hours post-dose. The geometric
LS mean (90% CI) absolute bioavailability of BAR after oral administration, based on AUC (0-0),
was 0.789 (0.769, 0.810). For individual subjects, absolute bioavailability of oral BAR ranged
from 0.73 to 0.84.

Bioequivalence of clinical trial and market formulations

Two relative bioavailability studies (JADH and JAGO) have been conducted in the BAR clinical
development program which bridge the formulations used in the early clinical trials to the
proposed commercial tablet formulation. The capsule formulation containing the phosphate salt
of BAR and the Phase II tablet formulation containing BAR free base were bridged in a relative
bioavailability study (Study JADH).

Study JADH was a single centre, open label, 4 period 4 sequence randomised crossover trial
involving 15 healthy volunteers aged between 21 and 65 years. The primary aim of the study
was to evaluate the effect of 2 different target particle sizes (20 um and 50 pum) of BAR (free
base) on bioavailability and showed there was no statistically significant difference in exposure
to BAR based on AUC and Cmay, between the 8 mg free base tablet (2 formulations with particle
sizes of 20 and 50 pm) and two 4 mg phosphate salt capsules.
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The Phase II tablets and the commercial tablet formulation showed comparable dissolution in
the second relative bioavailability study (Study JAGO), which was conducted using the 4 mg
strength tablets of each tablet formulation. Study JAGO was a single centre, open label, 5 period,
4 sequence, randomised crossover study in 16 healthy male Japanese subjects. The primary
objective was to evaluate the relative bioavailability of two 4 mg BAR commercial tablets
compared with one 8 mg BAR Phase II tablet. There were no differences in systemic exposure
between one 4 mg BAR commercial tablet compared with one 4 mg Phase II tablet as assessed
by AUCo-tlast, AUCo-ec and Cmax. The 90% Cls for each parameter fell within the traditional
bioequivalence boundaries of 0.8 to 1.25 and there was no difference in Tmax between the 2
formulations in the fasted state.

Bioequivalence of different dosage forms and strengths

Two strengths of the commercial tablet formulation (2 mg and 4 mg) were developed and used
in all of the Phase III clinical trials. The bioequivalence of the 2 mg versus 4 mg commercial
tablets was not tested in the BAR development program.

Influence of food

In all of the Phase Il and III 3 clinical studies, BAR was administered without regard to the
timing of meals. The effect of food on the PK of BAR was examined in 3 clinical pharmacology
studies that used the Phase I/II capsules administered with a high-fat meal (Study JADF), the
Phase II tablets administered with a high-fat meal (Study JADH) and the commercial tablet
formulation given with a low-fat meal (Study JAGO). Study JADH is considered the definitive
food effect study because the Phase Il tablets tested in this trial and the commercial tablet
formulation have similar unit formulas, use the same roller compaction manufacturing platform,
have similar in vitro dissolution and have been shown in a relative bioavailability trial

(Study JAGO) to provide comparable exposures to BAR.

Study JADF was a randomised, double blind, 2 way crossover phase that examined the effect of
food ingestion on the PK of BAR. It was conducted in 26 healthy volunteers (24 male) at a single
centre in the USA. Subjects were randomly assigned to 1 of 2 treatment sequences to receive a
single 5 mg dose of BAR, once immediately following a standardised high-fat, high calorie meal,
and once in the fasted state. Each dosing occasion was separated by a washout period of at least
7 days. Blood samples were collected before and at 0.25, 0.5,1, 1.5, 2, 3,4, 6,8, 12, 16, 24, 36
and 48 hours after dosing to assess BAR PK. When BAR was administered with food, the
geometric mean relative bioavailability based on AUCo... was 99.7%. The mean BAR tmax was
prolonged by 2.6 hours and the geometric mean Cnax was decreased by approximately 28%;
refer to Table 2. These results indicated that food has no significant effect on BAR exposure, as
measured by AUCo... The reduction observed in Cnax due to food is contained within the PK
variability of BAR and the efficacy of BAR is considered to be mainly driven by total drug
exposure (AUC) rather than peak concentration, so the change in Cmax and Tmax was not
considered to be clinically relevant.
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Table 2: Study JADF PK parameters of 5 mg BAR after single dose in fed and fasted states

Parameter Geometric LS Means Ratio of Geometric LS Means
Treatment N (SD) (90% CI) Fed:Fasted 2
AUC(0-m) Baricitinib fasted 12 751 (184)
. 0.997(0.964 —1.03
(ng*h/mL) Baricitinib fed 11 743 (185) ( )
AUC(0-t Baricitinib fasted 2 738 (179
(0-t1zs) o 12 (179) 1.00 (0.971 —1.03)
(ng*h/mL) Baricitinib fed 11 734 (182)
Crmax Baricitinib fasted 12 131 (31.3)
. 0.716 (0.572 - 0.897
(ng/mL) Baricitinib fed 11 990 (50.8) ( )
Parameter P-value from a crossover ANOVA of
Treatment N Mean (SD) log-transformed data?
tmax Bari_ci_nini.b fasted 12 1.1(04) 0.0006
(h) Baricitiub fed 11 3.7(1.9)

Abbreviations: ANOVA = analysis of vaniance; AUC = area under the concentration versus time curve; AUC(0-
tlast) = AUC from time zero to time t, where t 1s the last time point with a measurable concentration; AUC(0-w) =
AUC from zero to infinity; Cpyay = maximum observed drug concentration; N = number of subjects; ty;qx = time
of maximum observed drug concentration.

2 Statistical analysis was based on the 11 subjects who completed the study through both periods.

A secondary objective of Study JADH was to assess the effect of food upon the relative
bioavailability of the Phase II tablets containing drug substance with 50 um particle size. In this
part of the trial a total of 15 subjects (14 male) received single oral doses of 8 mg BAR on 2
occasions, each separated by a washout period of 5-7 days. All subjects received the free base
tablet with a particle size of 50 um in the fasted state and then fed state (that is, following a
high-fat, high calorie meal). Blood samples were taken before and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4,
6,9, 12, 24, 36 and 48 hours after dosing for the assessment of BAR PK. The ratio (of fed: fasted)
of the least squares geometric mean AUCo.o and Cmax were 0.888 (0.827, 0.953) and 0.820
(0.727, 0.925), respectively, and median Tmax was delayed by 0.5 hours when BAR was
administered with a high-fat meal. The magnitude of these effects of food on BAR exposure were
not considered to be clinically meaningful because the change in AUC was within the traditional
limits of 0.8 to 1.25 and the 18% decrease in the Crax was also contained within the variability in
the PK of BAR.

Study JAGO also had a secondary objective of examining the effect of food (low fat meal) upon
the relative bioavailability of the Phase II tablets compared to the commercial BAR 4 mg tablet
formulation. In 16 healthy male Japanese subjects, systemic exposure to the 4 mg BAR
commercial tablet as assessed by AUCo.tast, AUCo-o and Cmax Was found to be 15%, 14%, and 11%
lower, respectively, when dosed with a low-fat meal compared to the fasted state; however, the
90% Cls for each parameter fell completely within the 0.8 to 1.25 limits for bioequivalence.
Although the median Tmax occurred slightly later in the fed state compared to the fasted state,
the difference (0.13 hours) was not statistically significant.

Dose proportionality

The PK of BAR is dose proportional over the single dose range of 1 to 30 mg in healthy subjects.
In 3 of the Phase I Studies JADF, JADE and JADO, the mean BAR Cnax and AUCo... values
proportionally increased with dose. The ratios (and 90% CI) for dose normalised Cmax and
AUCo.o were 1.02 (0.89, 1.18) and 1.13 (1.07, 1.20), respectively; refer to Figure 1.
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Figure 1: Dose proportionality plots for AUC and Cnax after single doses of BAR
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Following multiple once daily dosing over the range of 2 to 20 mg, the ratios (and 90% CI) for
Cmax and AUC were 0.93 (0.73, 1.19) and 0.84 (0.71, 0.99), respectively, suggesting that drug
exposure at steady state increases slightly less than proportionally with BAR dose (Study JADE);
refer to Figure 2. The sponsor does not believe that the small observed deviation from dose
proportionality across a wide dose range to be clinically relevant.

Figure 2: Dose proportionality plots for AUC and Cmax after multiple doses of BAR
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Study JADE was a Phase |, single USA centre, randomised, double-blind, placebo-controlled,
sequential, multiple-dose, dose-escalation trial designed to evaluate the safety, tolerability and
PK of oral BAR in 93 healthy adult subjects (aged 18-55 years; 79 subjects completed the study).
Four cohorts (Cohorts A, B, C and E) consisting of 12 subjects each (9 randomised to receive
active treatment with BAR 2, 5 or 10 mg once daily or 5 mg twice daily; and 3 randomised to
receive placebo (once- or twice-daily dosing)) were enrolled in the study. Subjects in the first 3
cohorts were dosed every 24 hours for 9 consecutive days with a single dose on day 10. Subjects
in the fourth cohort were dosed every 12 hours for 9 consecutive days with a single dose on day
10. An additional cohort (Cohort D) consisting of 32 subjects was enrolled (24 randomised 