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Introduction

Background
Coronary artery bypass graft surgery (CABG) is the definitive surgical approach

for the treatment of ischemic heart disease, with >400,000 procedures performed
annually in the United States alone [1]. Despite the increasing use of arterial
grafts during CABG, the saphenous vein remains an important conduit that is still
used for more than 70% of grafts, due to its ease of use and ready availability [2].
While convenient as a conduit however, the saphenous vein is severely limited
by the progressive development of saphenous vein graft disease. With important
clinical sequalae, saphenous vein graft disease remains an unresolved medical
problem, as up to 20% of venous grafts occlude in the first year after bypass
surgery [3]. Between 1 and 6 years, the graft attrition rate is 1% to 2% per year,
and between 6 and 10 years it rises to 4% per year. By 10 years after surgery,
only 60% of grafts are patent and only 50% of patent vein grafts are free of
significant stenosis. In addition, native coronary artery disease (CAD)
progresses in 5% of patients annually [4-7]. As a result of graft and native vessel
attrition, this population is at high risk for subsequent ischemic events, including
myocardial infarction (MI) and death [6]. Further revascularization, either
reoperation or percutaneous coronary intervention (PCl), is required in 4% of
patients by 5 years, 19% of patients by 10 years, and 31% of patients by 12
years after the initial bypass surgery [2, 8].

Saphenous vein graft disease is composed of three discrete stages: thrombosis,
intimal hyperplasia, and atherosclerosis. These processes are interlinked
pathologically in the evolution of vein graft disease [5-6, 8-10]. Early thrombosis
is @ major cause of vein graft attrition during the first month after CABG. Even
when preformed under optimal conditions, the harvesting of venous conduits is
associated with focal endothelial disruption that results in the accumulation of
fibrin on the luminal surface, the adherence and aggregation of platelets, and the
activation of the extrinsic coagulation cascade by subendothelium tissue factor
[11-12]. Grafts that survive this early period develop a progressive thickening of
the media with neointimal formation that begins within days of implantation. This
continues over the subsequent months, and forms a template for the
development of superimposed atherosclerotic changes [9-10].

Aspirin is recommended for secondary prevention after CABG because of its
effects on early patency and reduction in cardiac events [13-16]. By decreasing
thromboxane-A2 production, aspirin prevents platelet aggregation [14]. When
administered within 48 hours following cardiac surgery, aspirin is associated with
a lower risk of death and ischemic complications of the heart, brain, kidneys, and
gastrointestinal tract [17]. Several randomized controlled trials have
demonstrated that aspirin significantly improves graft patency after CABG [18-
21]. In the largest trial on the subject, the Veterans Administration Cooperative
Study enrolled 772 CABG patients, noting that, compared to placebo, aspirin at a
dose of 325 mg/day or higher increased vein graft patency both at 60 days [22]



TARGET Trial - Brilinta ISSBRIL0220 Version 4 — October 17, 2013

and 1 year after surgery [23]. Despite its established benefit in patients with
CAD, aspirin therapy does have limitations. It is a relatively weak antiplatelet
agent and does not inhibit platelet aggregation by thromboxane A2-independent
pathways (e.g. ADP or collagen stimulation). Even with aspirin therapy for
secondary prevention, a large number of recurrent events occur [24]. Moreover,
a significant proportion of patients undergoing CABG may be aspirin resistant, as
defined as undetectable platelet inhibition after 1 week of therapy [25-26].
Depending on the population studied and the specific definition of aspirin
resistance, anywhere from 10-40% of patients have an inadequate antiplatelet
response to aspirin [25, 27]. Such patients appear to be at increased risk for the
development of vascular events. In theory, these aspirin-resistant patients may
derive particular benefit from alternative antiplatelet therapy (such as ticagrelor)
instead of aspirin [28].

Because of the concerns regarding aspirin resistance [25, 27], and the high vein
graft occlusion rate noted in recent trials [3], several investigators have sought to
evaluate the role of clopidogrel after CABG. A thienopyridine that irreversibly
inhibits the platelet P2Y 12 adenosine diphosphate receptor, clopidogrel has been
shown to have important antithrombotic effects [29] and clinical benefits in
several CAD trials [30-31]. Following CABG surgery however, observational and
clinical trials have failed to convincingly demonstrate that its use improves clinical
outcomes [32-35] or postoperative graft patency [36-39] compared to aspirin
therapy. To date, 4 clinical trials involving 659 patients have evaluated the
impact of clopidogrel on the process of vein graft disease after CABG (with
cardiopulmonary bypass) [36-39]. Only one of these trials found a benefit in
terms of vein graft patency with clopidogrel treatment. Nevertheless, this study
was limited by the lack of blinding and placebo-control, and the control arm
received a fairly low dose of aspirin (100 mg) [38]. Using a higher dose of
aspirin, Kulik et al. performed a randomized double-blind placebo-controlled trial
comparing 162 mg aspirin daily to aspirin 162 mg plus clopidogrel 75 mg daily,
and no difference in vein graft patency was noted [39].

Overall, the experience with clopidogrel after CABG has been unimpressive in
terms of improving graft patency or clinical outcomes. In keeping with the
American Heart Association guidelines [40-41], the current standard of care for
postoperative antiplatelet therapy is isolated aspirin therapy, in doses of 100-325
mg daily. Interestingly, a favorable experience with ticagrelor was recently noted
after CABG. Like clopidogrel, ticagrelor inhibits the platelet P2Y 12 adenosine
diphosphate receptor, but has a more rapid onset of action and more consistent
and pronounced platelet inhibition than clopidogrel [42-43]. In the PLATO study,
18,624 patients with acute coronary syndrome were randomized for 1-year
treatment with aspirin plus ticagrelor 90 mg twice daily or aspirin plus clopidogrel
75 mg daily. The primary end point of the study (cardiovascular death, Ml, or
stroke) was significantly reduced by ticagrelor compared to clopidogrel (9.8%
versus 11.7%, ticagrelor versus clopidogrel, P<0.001) [42]. In a subsequent sub-
group analysis of the 1,261 PLATO patients who underwent CABG, ticagrelor
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treatment led to a non-significant reduction in the primary end-point at 1 year
(10.6% versus 13.1%, ticagrelor versus clopidogrel, P=0.29), and a significant
reduction in cardiovascular mortality (4.1% versus 7.9%, ticagrelor versus
clopidogrel, P<0.01) [43].

To date, no data is available regarding the impact of ticagrelor on saphenous
vein graft patency following CABG. Even with routine aspirin use after CABG,
10-20% of vein grafts occlude within 1 year after surgery, placing these patients
at high risk for future myocardial events. In contrast to clopidogrel, ticagrelor
treatment leads to a more pronounced platelet inhibition, and may substantially
improve graft patency following CABG compared to aspirin therapy. We
therefore propose a randomized controlled trial to compare postoperative graft
patency between patients treated after CABG with aspirin therapy, the current
standard of care, to those treated with ticagrelor starting in the early
postoperative period.

Research Hypothesis

The hypothesis of this clinical trial is that ticagrelor treatment will improve
postoperative saphenous vein graft patency 1 and 2 years after CABG surgery,
as compared to standard aspirin therapy.

Study Rationale

Saphenous vein graft disease remains an unresolved medical problem. Many
vein grafts occlude in the first year after bypass surgery, leading to adverse
cardiovascular outcomes, including recurrent angina, myocardial infarction, and
the need for repeat coronary intervention. While aspirin is the standard
antiplatelet treatment after CABG surgery, 10-20% of vein grafts continue to
occlude despite contemporary secondary preventative therapy. Compared to
aspirin and other antiplatelet therapies like clopidogrel, ticagrelor treatment leads
to a more pronounced platelet inhibition, and may substantially improve graft
patency following CABG compared to aspirin. No data has yet to be collected
regarding the impact of ticagrelor on saphenous vein graft patency following
CABG. In this context, we seek to compare vein graft patency between patients
randomized to receive aspirin therapy, the current standard of care, or ticagrelor
treatment, starting in the early postoperative period, and continuing for 2 years
after CABG.

Benefits, Risks and Ethical Assessment

It is anticipated that ticagrelor will improve vein graft patency in this clinical trial.
To maximize the benefits and minimize the risks associated with ticagrelor,
concomitant aspirin treatment will not be administered to patients randomized to
receive ticagrelor in order to prevent bleeding complications associated with dual
antiplatelet therapy. Patients who are randomized to aspirin treatment will
receive 162 mg daily in keeping with current clinical guidelines, since a lower
daily dose of 81 mg daily may be under-treatment and insufficient for antiplatelet
therapy after CABG. In addition to graft patency at 1 and 2 years after surgery,
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major adverse cardiovascular events and adverse bleeding events will be
recorded in the 2-year interval after surgery. The study will be conducted with
the highest ethical standards, in accordance with the applicable United States
Food and Drug Administration (FDA) regulations and institutional review board
requirements. This trial will be submitted to the FDA for review. Moreover,
research ethics approval will be sought from the Western Institutional Review
Board (WIRB).

Study Objectives

Primary Objective

The primary objective of this clinical trial will be to evaluate whether, as compared
to usual aspirin treatment, ticagrelor early after CABG prevents saphenous vein
graft occlusion 1 year after surgery, as assessed by computed tomography (CT)
coronary angiography, as well as 2 years after surgery via study extension.

Secondary Objective

The secondary objective of this clinical trial will be to evaluate whether, as
compared to usual aspirin treatment, ticagrelor early after CABG prevents
saphenous vein graft stenosis, defined as >50% narrowing of the graft, 1 year after
surgery, as assessed by computed tomography (CT) coronary angiography, as
well as 2 years after surgery via study extension.

Exploratory Objectives

Additional exploratory objectives of this clinical trial will include the impact of
ticagrelor treatment, as compare to aspirin, on the incidence of major adverse
cardiovascular events (mortality, myocardial infarction, cerebrovascular accident,
hospitalization for coronary ischemia, and need for coronary intervention) and
bleeding events in the first year and second year study after CABG (Appendix B).
It is recognized that the study will be under-powered in the evaluation of these
outcomes, which will be defined using the previously published definitions from the
CURE and CASCADE trials [30, 39, 44]. Specifically, major bleeding episodes will
be defined as substantially disabling bleeding, intraocular bleeding leading to the
loss of vision, or bleeding necessitating the transfusion of at least 2 units of blood.
Major bleeding is classified as life-threatening if the bleeding episode is fatal, leads
to a reduction in the hemoglobin level of at least 5 grams per deciliter or to
substantial hypotension requiring the use of intravenous inotropic agents, if it
necessitates a surgical intervention, if it is a symptomatic intracranial hemorrhage,
or if it necessitates the transfusion of four or more units of blood. Minor bleeding
episodes will include other hemorrhages (i.e. nose bleeds) that lead to the
interruption of the study medication.
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Study Plan and Procedures

Overall Study Design

This clinical trial will be a randomized double-blind study comparing two
postoperative antiplatelet regimens after CABG. The trial will be conducted over
a 4 year period in order to achieve the study objectives. Patients will be recruited
during the first and second years of the study. Graft evaluation will be performed
during the second, third and fourth years of the study. Each patient will
participate in the trial for 1 year following surgery, at which point a CT coronary
angiogram will assess graft patency. Patients will then be invited to continue
participating in the study for a second year (study extension). A CT coronary
angiogram will subsequently asses 2-year graft patency.

AstraZeneca LP (Wilmington, Delaware) will provide the ticagrelor tablets for the
study (Appendix C). The ticagrelor tablets will be submitted by AstraZeneca to
Compounding Docs Pharmacy (Boca Raton, Florida), a pharmaceutical custom
compounding company. The aspirin drug for the study will be provided by
Compounding Docs. The ticagrelor and aspirin study drug will be crushed and
compounded into capsules for the trial. The compounding process does not
affect the bioavailability of ticagrelor or aspirin, and the bioavailability of the
capsules will be confirmed through independent biochemical analysis. A bullet
pulverizer will be used to crush a pool of 300 tablets at a time (aspirin or
ticagrelor). A ProFiller 3600 capsule filling system will then prepare 300 capsules
containing the active powder (aspirin or ticagrelor), with inert microcrystalline
cellulose used to fill the remaining capsule space. The crushed tablets will not
be used beyond the expiration of the original product.

Compounding Docs will prepare identical capsules containing either 81 mg of
aspirin or 90 mg of ticagrelor. These prepared capsules will appear identical for
the purpose of blinding in this study. Patients in the trial will be assigned to
receive either one aspirin 81 mg capsule 2 times per day (Arm A — aspirin) or one
ticagrelor 90 mg capsule 2 times per day (Arm B — ticagrelor). Compounding
Docs will prepare pill bottles containing 180 capsules to cover for a 3-month
supply. The blinded capsules will be stored at room temperature (25°C), as
indicated on the bottle container label. These pill bottles will then be submitted to
the Boca Raton Regional Hospital (BRRH) pharmacy. Ordering and dispensing
of the blinded study medication will be coordinated by the BRRH pharmacy.
Shipment of study medication to the second recruitment site at the University of
Ottawa Heart Institute (Ottawa, Ontario, Canada) will also be coordinated by the
BRRH pharmacy. After surgery, each trial participant will be provided with a 3-
month supply of study medication, and a new pill bottle will be provided to each
patient every 3 months over the course of the 1- or 2-year trial enroliment.

The study population will include all patients undergoing CABG over the study
period at the Lynn Heart and Vascular Institute of the Boca Raton Regional
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Hospital in Boca Raton, Florida, and the University of Ottawa Heart Institute in
Ottawa, Ontario, Canada. Patients undergoing on-pump or off-pump CABG will
be eligible for this study, as long as at least one saphenous vein graft is used.
Patients undergoing concurrent valve repair or replacement surgery will also be
eligible, unless postoperative warfarin anticoagulation is anticipated (i.e.
mechanical prosthetic valve). CABG patients will be pre-screened and evaluated
for study eligibility in the perioperative period (Appendix A). Study eligible
patients will be selected and approached by the study coordinator to explain the
trial. Consent and randomization will occur within 5 days after surgery.
Randomization will be stratified based on the surgical site, the presence of
diabetes mellitus, and the use of cardiopulmonary bypass (on-pump or off-

pump).

Prior to trial enrollment, in the early postoperative period, patients will be treated
with usual aspirin antiplatelet therapy (typically 325 mg daily) starting within 24
hours after surgery, in keeping with current clinical guidelines [41]. At the time of
randomization following surgery, this standard aspirin treatment will be
discontinued. Patients will be randomized into an aspirin group (Arm A - aspirin
81 mg bid) or a ticagrelor group (Arm B - ticagrelor 90 mg bid). The study
capsules will be identical to ensure blinding. Medication administration and data
collection will be performed in a double-blind manner, such that neither the
patient nor the healthcare personnel will be aware of the medication assignment.

Recruitment and written consent will be performed either prior to surgery or
within 5 days after surgery. This interval of time after surgery will enable subjects
to recover from anesthesia and the occasional confusion associated with
postoperative narcotic use, in order to provide informed consent. Randomization
will occur following surgery. Patients who are requiring high levels of
hemodynamic support (more than 2 inotropes) within 48 hours after surgery will
not be randomized into the study. Patients requiring postoperative
anticoagulation with warfarin will also not be recruited. Following surgery, the
study medication will be administered daily via nasogastric tube (if patient is
intubated) or orally, starting on postoperative days 1-5, for the duration of 1-2
years.

Treatment will continue for 1 year, at which time patients will undergo a CT
coronary angiogram to assess graft patency. Patients will then be invited to
continue participating in the trial for 1 more year with the same study treatment.
A repeat CT coronary angiogram will subsequently be performed for another
graft evaluation at the 2-year time point after surgery. Because cholesterol levels
can impact postoperative graft patency, current clinical guidelines recommend
lipid-lowering therapy after CABG to achieve low-density lipoprotein (LDL) levels
<100 mg/dL [41]. As such, patients in this trial will undergo lipid level evaluation
at baseline before surgery and every 3 months during study enroliment. This
information will be made available to clinicians involved in the care of study
subjects to facilitate modification of lipid-lowering therapy, as needed, in keeping
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with guideline recommendations. A creatinine level will be obtained before the
1-year and 2-year CT coronary angiogram, given the potential renal toxic effects
associated with intravenous contrast.
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Trial Timeline

CABG Patient Consented Pre-op or Within 5 Days after Surgery

U

Double-Blind Randomization based on Stratification factors

U

Initiate Aspirin 81 mg bid or Ticagrelor 90 mg bid
Within 5 days post-CABG

U

Discharge from hospital
With supply of meds for 3 months

U

Physician follow-up
Within 1 month

U

Research Coordinator follow-up
Lipid profile
Assessment of major adverse cardiovascular and safety events
Resupply study medication
At 3, 6, 9 and 12 months

U

CT coronary angiogram, Creatinine level
Consent for study extension (year 2)
At 12 months

U

Research Coordinator follow-up
Lipid profile
Assessment of major adverse cardiovascular and safety events
Resupply study medication
At 15, 18, and 21 months

U

Lipid profile
Assessment of major adverse cardiovascular and safety events
CT coronary angiogram, Creatinine level
At 24 months
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Rationale for Study Design and Doses

The TARGET study will be a randomized double-blind controlled trial, which will
generate the highest quality data regarding the potential patency benefits
associated with ticagrelor after CABG. The study design will ensure that ticagrelor
patients do not receive aspirin, to prevent bleeding complications associated with
dual antiplatelet therapy. For the control patients who receive aspirin, 81 mg bid
(162 mg daily) will be used. This relates to the fact that post-CABG patients have
relative aspirin resistance postoperatively, and 81 mg of aspirin daily may be
insufficient as the sole antiplatelet therapy. This relative aspirin resistance of post-
CABG patients constitutes yet another biologic basis for investigating of the use of
ticagrelor after bypass surgery. A higher dose of aspirin (162 mg daily) will ensure
that aspirin patients receive adequate antiplatelet treatment after CABG, in keeping
with current clinical guidelines [41]. At 1- and 2-years after surgery, graft patency
will be evaluated by CT coronary angiography. Compared to conventional
coronary angiography, CT angiography is a non-invasive diagnostic test that does
not require an arterial puncture or catheter manipulation within the aorta, native
coronary arteries, or bypass grafts. In a meta-analysis of 14 studies, CT coronary
angiography was shown to have a sensitivity of 97.6% and a specificity of 98.5%
for the assessment of graft occlusion, as compared to conventional coronary
angiography [45].

Subject Selection Criteria

Inclusion Criteria

For inclusion in the study, subjects should fulfill the following criteria:

1. Provision of informed consent prior to any study specific procedures

2. Female and/or male patients aged 18-90 years

3. Patients undergoing first-time CABG with at least 1 saphenous vein graft,
irrespective of concurrent valve surgery

Exclusion Criteria

Subjects should not enter the study if any of the following exclusion criteria are
fulfilled:

1. Inability to provide informed consent

2. Pregnancy or seeking pregnancy

3. Patients undergoing redo-CABG

4. Serum creatinine >1.8 mg/dL (need for contrast with CT coronary angiogram)
5. Hypersensitivity or allergy to aspirin or ticagrelor

6. Anticipated need for postoperative anticoagulation with coumadin, dabigatran
or rivaroxaban (mechanical valve, chronic atrial fibrillation, DVT/PE)

7. History of gastrointestinal hemorrhage

8. Active pathological bleeding

9. History of intracranial hemorrhage

10
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10. Severe hepatic impairment
11. Current or anticipated use of strong CYP3A4 inhibitors (e.g. ketoconazole,
clarithromycin, nefazadone, ritonavir, and atazanavir)

Study Conduct

Restrictions during the Study

Patients who require long-term anticoagulation (chronic atrial fibrillation,
mechanical valve) will not be recruited into the TARGET trial, due to the higher
risk of bleeding complications associated with the combination of both ticagrelor
and coumadin. Despite this exclusion, subjects who are recruited into the trial
may subsequently develop an indication for anticoagulation after study
enrollment. As an example, anticoagulation may be necessary starting 10 days
after surgery for a TARGET participant who has developed new-onset
postoperative atrial fibrillation or deep vein thrombosis. In this scenario, the trial
subject will discontinue the blinded study medication (aspirin or ticagrelor) and
receive open label treatment as indicated by the clinicians involved in the
patient’s care (i.e. open label 81 mg aspirin daily plus coumadin). When
anticoagulation is no longer needed (resolved atrial fibrillation), or the course of
coumadin has been completed, open label treatment will cease, and the trial
subject will resume the blinded study medication. The subject will continue to
followed as part of the trial and undergo CT graft evaluation irrespective of study
medication interruptions.

In the case of a serious bleeding event (i.e. gastrointestinal bleeding requiring
hospitalization) while enrolled in TARGET, a study subject will permanently
discontinue the study medication. The patient will continue to be followed for the
duration of trial enrollment, but the subject will receive open label treatment as
indicated by the clinicians involved in the patient’s care (i.e. open label 81 mg
aspirin daily).

Subject Enrollment and Randomization

CABG patients will be evaluated by the study coordinator for pre-screening and
trial eligibility in the perioperative period. Consent and randomization will occur
within 5 days after surgery. Randomization will be stratified based on the
surgical site, the presence of diabetes mellitus, and the use of cardiopulmonary
bypass (on-pump or off-pump). A block randomization technique will ensure an
equal distribution of diabetic patients in both arms of the trial, in addition to an
equal distribution of on-pump and off-pump CABG patients. The randomization
schedule will be generated using SAS 9.1 software (SAS, Cary, NC). All patients
and study personnel will be blinded to the treatment assignment which will be
performed by hospital pharmacies at the Boca Raton Regional Hospital or

11
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University of Ottawa Heart Institute. While consent may be performed before
surgery, randomization will not be performed until after surgery when clinical
stability has been ensured (patients who are requiring high levels of
hemodynamic support and are at high risk of perioperative death will not be
randomized into the study). At the time of randomization following surgery,
standard aspirin treatment will be discontinued. Patients will be randomized into
an aspirin group (Arm A - aspirin 81 mg bid) or a ticagrelor group (Arm B -
ticagrelor 90 mg bid).

Procedures for Randomization

Once a patient has been identified and consented, the pharmacy will be notified
that the patient needs to be randomized. A Randomization Form will be
completed and faxed to the pharmacy. In addition, protocol orders will be
entered into the patient’'s medical record. The hospital pharmacist will refer to
the randomization schedule and assign the patient to the appropriate group. In
addition, a second pharmacist will be required to sign off on the Randomization
Form to confirm that the patient was assigned to the appropriate group.

Procedures for Handling Subjects Incorrectly Randomized

The Randomization Form will be designed in a manner that the subgroups will be
clearly identified. In addition, the process of utilizing a second pharmacist during
the randomization phase will avoid incorrect assignments. If a subject has been
incorrectly enrolled, the unblinded pharmacist will be notified and the
randomization number will be corrected. The patient will remain on the same
blinded study medication.

Blinding and Procedures for Unblinding the Study

The study personnel will be blinded, with the exception of the pharmacy staff
involved in randomizing the trial subjects. Only unblinded pharmacy personnel
will have access to any unblinded patient logs. Unblinded pharmacy personnel
will be notified by the Principal Investigator or his designee that a patient requires
unblinding. A patient should not be unblinded without the authorization of the
Principal Investigator. Any requests for unblinding should be directed to the
Principal Investigator and/or the research coordinator. Upon approval of the
Principal Investigator, a patient may be unblinded if this information is essential in
determining the continued care of the patient.

Methods for Ensuring Blinding

The study personnel will not have access to any of the unblinded patient logs.
This includes patient assignment logs and/or drug accountability logs. These
logs will be maintained in the pharmacy.

12



TARGET Trial - Brilinta ISSBRIL0220 Version 4 — October 17, 2013

Treatments
Investigational Dosage form and Provider
product strength
Aspirin 81 mg PO bid Compounding Docs
Ticagrelor (Brilinta) 90 mg PO bid AstraZeneca

Doses and Treatment Regimens

Patients randomized into Arm A will be treated twice daily with blinded aspirin
capsules containing aspirin 81 mg. Patients randomized into Arm B will be
treated twice daily with blinded ticagrelor capsules containing ticagrelor 90 mg.

Labeling

The label will include the following information: Facility Name, Patient Name,
Dose (1 capsule bid), Prescription Number, and Dispensing Date. In addition,
the drug name will be included as “Investigational Drug: Ticagrelor 90 mg versus
Aspirin 81 mg”. The bottle container label will also note that the capsules need to
be stored at room temperature (25°C).

Storage
The investigational drug will be stored in the hospital pharmacy. This area has

limited and restricted access.

Concomitant and Post-Study Treatments

Patients will receive concomitant therapies in both groups as recommended by
the current American College of Cardiology / American Heart Association
guidelines. This will include smoking cessation counseling and the
administration of beta blockers, angiotensin converting enzyme inhibitors, and
lipid-lowering medications as indicated [41, 46-47]. Target LDL values (less than
100 mg/dL) will be those recommended as per current guidelines. In the
absence of specific contraindications, all patients will be on postoperative lipid
lowering therapy, and lipid profiles will be assessed every 3 months following
surgery. Diabetic patients will have aggressive perioperative glycemic control,
including an intravenous insulin infusion both in the operating room and in the
intensive care unit, and a subcutaneous insulin sliding scale while recovering on
the surgical ward. Once drinking well, diabetic patients will be restarted on their
original preoperative diabetic regimens (oral agents and/or insulin therapy). The
treatment of diabetes during this study will be closely monitored in collaboration
with endocrinologists.

Treatment Compliance
The research coordinators involved in the trial and the Principal Investigator will
answer questions, assess patient compliance with the trial protocol, and evaluate

13
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safety issues throughout trial enroliment. Telephone calls by the research
coordinator will be performed every 3 months after surgery. Additionally, trial
participants will meet with a research coordinator every 3 months to receive a
new 3-month supply of the study medication. These visits and telephone calls
will help in the retention of study subjects. Patient compliance will be evaluated
through personal interviews and the counting of remaining pills at 3-month
intervals (at the time that new study medication is provided to patients).

Accountability

The research coordinator will count remaining investigational drug at the time of
study drug return. This information will be maintained in the study patient’s chart.
In addition, patient assignment logs and drug accountability logs will be
maintained in the hospital pharmacy. These logs will be maintained by unblinded
pharmacy personnel.

Discontinuation of Investigational Drug

A recruited subject who subsequently develops an indication for anticoagulation
(i.e. new-onset postoperative atrial fibrillation or deep vein thrombosis) will be
asked to discontinue the TARGET blinded study medication. The participant will
then receive open label treatment as indicated by the clinicians involved in the
patient’s care (i.e. open label 81 mg aspirin daily plus coumadin). When
anticoagulation is no longer needed (resolved atrial fibrillation), or the course of
coumadin has been completed, open label treatment will cease, and the trial
subject will be asked to resume the blinded study medication.

In the case of a serious bleeding event (i.e. gastrointestinal bleeding requiring
hospitalization) while enrolled in TARGET, a study subject will permanently
discontinue the study medication.

Procedures for Discontinuation of a Subject from Investigational Drug

If it is determined that a patient will be discontinued from the investigational drug,
then alternate medication will be prescribed, if applicable, by the Principal
Investigator or the patient’s health care provider. Attempts will be made to obtain
any remaining investigational drug in the patient’s possession.

Withdrawal from Study

A patient may be withdrawn from study medication at any time by the study
doctor or the sponsor without the patient’s consent. For example: if it is in the
patient’s best interest, if the patient has problems complying with study
procedures, if the patient becomes pregnant, if the patient does not consent to
continue in the study after being told of changes in the research, if the patient
makes a request, if the patient has a serious adverse event (Gl bleed), or for any
other reason.

14
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Collection of Study Variables

Recording of Data
Case report forms will be designed and utilized to collect all pertinent data.

Data Collection at Enrollment and Follow-up

Saphenous vein graft patency and stenosis will be assessed by CT coronary
angiography at 1 year and 2 years after CABG. The incidence of major adverse
coronary events and safety outcomes will be documented during postoperative
visit at 1 month after surgery and every 3 months thereafter. A research
coordinator will phone each patient every 3 months to document any other events
and ensure study drug compliance. This data will be recorded on the case report
forms.

Enrollment Procedures

Patients undergoing CABG procedures will be pre-screened for eligibility in the
study. Inclusion and exclusion criteria will be reviewed. The research
coordinator will consult with the Principal Investigator or sub-investigator(s)
regarding patient’s eligibility prior to enrollment. Once a patient is deemed
eligible for the study, the patient will be invited to participate.

Follow-up Procedures

Patients will be contacted by the research coordinator for all follow-up visits.
Appointments will be scheduled and laboratory tests and/or CT scan will be
completed. Patients will receive a resupply of study drug at these appointments,
if applicable. The Principal Investigator and/or sub-investigator(s) will be
informed of the patient’s status.

Safety

Definition of Adverse Events

An adverse event (AE) is the development of an undesirable medical condition or
the deterioration of a pre-existing medical condition following or during exposure
to a pharmaceutical product, whether or not considered causally related to the
product. An undesirable medical condition can be symptoms (e.g. nausea, chest
pain), signs (e.g. tachycardia, enlarged liver) or the abnormal results of an
investigation (e.g. laboratory findings, electrocardiogram). In clinical studies, an
AE can include an undesirable medical condition occurring at any time, even if no
study treatment has been administered. The term AE is used to include both
serious and non-serious AEs.
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Definitions of Serious Adverse Event

A serious adverse event is an AE occurring during any study phase (i.e. follow-

up) that fulfils one or more of the following criteria:

e Results in death

e Is immediately life-threatening

e Requires in-patient hospitalization or prolongation of existing hospitalization

e Results in persistent or significant disability/incapacity or substantial
disruption of the ability to conduct normal life functions

e Results in a congenital abnormality or birth defect

e |s an important medical event that may jeopardize the subject or may require
medical intervention to prevent one of the outcomes listed above

The causality of serious adverse events (SAEs) and their relationship to the

study treatment will be assessed by the investigators and communicated to

AstraZeneca.

Causality Assessment of Adverse Event to Treatment
The investigator will assess the relationship of any AE to the use of the study
drug, based on available information, using the following guidelines:

Unlikely related — no temporal association, or the cause of the event has been
identified, or the drug, biological or device cannot be implicated

Possibly related — temporal association, but other etiologies are likely to be the
cause; however involvement of the drug, biological, or device cannot be excluded

Probably related — temporal association and other etiologies are possible but
unlikely

Recording of Adverse Events

Adverse events will be recorded for study subjects while they are enrolled in the
trial (maximum 2 year enrollment). Serious adverse events that occur at any
time after the inclusion of the subject in the study (defined as the time when the
subject is randomized) up to 30 days after the subject completed or discontinued
the study medication must be reported. The subject is considered to have
completed the study either after the completion of the last visit or contact (e.g.
phone contact with the investigator or designee), or 30 days after the last dose of
the study medication, whichever is later.

As noted above, the incidence of major adverse cardiovascular events (mortality,
myocardial infarction, cerebrovascular accident, hospitalization for coronary
ischemia, and need for coronary intervention) and bleeding events will be
recorded (and noted as adverse events) for trial subjects in the 2 year period
after CABG. If, during trial enrollment, a participant develops a major adverse
cardiovascular event or major bleeding event, the TARGET blinded study
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medication will be discontinued. The participant will then receive open label
treatment as indicated by the clinicians involved in the patient’s care.

The following variables will be collected for each AE:
Adverse event description

The date when the AE started and stopped

Whether the AE is serious or not

Investigator causality rating against the study medication
Action taken with regard to study medication

Whether AE caused subject’s withdrawal from study
Patient outcome

In addition, the following variables will be collected for SAEs:

Date AE met criteria for serious AE

Date investigator became aware of serious AE

Reason AE is serious (i.e. hospitalization, probable cause of death)
Dates of hospitalization, discharge, and/or death

Whether autopsy performed

Investigator causality rating against the study medication or other
medications

Reporting of Serious Adverse Events

Investigators and other site personnel will inform the FDA, via a MedWatch form,
of any serious, unexpected, possibly related adverse events that occur in
accordance with the reporting obligations of 21 CFR 312.32, and will concurrently
forward all such reports to AstraZeneca. A copy of the MedWatch report will be
faxed to AstraZeneca at the time the event is reported to the FDA. It is the
responsibility of the investigator to compile all necessary information and ensure
that the FDA receives a report according to the FDA reporting requirement
timelines and to ensure that these reports are also submitted to AstraZeneca at
the same time.

When reporting to AstraZeneca, a cover page will accompany the MedWatch
form indicating the following:

e Investigator Sponsored Study (ISS)

e The investigator IND number assigned by the FDA

e The investigator's name and address

e The trial title and AstraZeneca ISS reference number

The investigative site will also indicate, either in the SAE report or the cover
page, the causality of events in relation to all study medications as determined by
the principal investigator.

The SAE report and accompanying cover page will be sent by way of fax to
AstraZeneca’s designated fax line: 1-866-984-7229.
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Serious adverse events that do not require expedited reporting to the FDA will be
reported to AstraZeneca using the MedDRA coding language for serious adverse
events.

All SAEs will be reported to AstraZeneca, whether or not considered causally
related to the study drug. All SAEs will be documented.

The investigator will be responsible for informing the institutional review board
(IRB) as soon as possible, in accordance with local laws and regulations. All

SAEs will be reported to the Western Institutional Review Board (WIRB). The
development of serious adverse events that might be attributable to the study
medication will lead to the termination of the study drug.

Ethical and Requlatory Requirements

Ethical Conduct of the Study

The TARGET trial will adhere to the highest research ethics standards, in
accordance with the applicable FDA regulations and IRB requirements. The
study protocol will be reviewed by the Research Committee of the Boca Raton
Regional Hospital. Thereafter, the protocol, the Informed Consent Form (ICF),
and relevant supporting information will be submitted to the Western Institutional
Review Board (WIRB) for human research ethics approval. The trial protocol will
also be submitted to the United States Food and Drug Administration (FDA) to
obtain exemption status from Investigational New Drug Application (IND)
regulations.

Patients will be approached before or after CABG surgery for enrollment in the
trial. As part of the consent process, patients will be explained the rationale of
the trial and the potential adverse side effects associated with enroliment.
Patients will be reminded that they are free to choose to either participate or not
participate in the study.

Ethics and Requlatory Review

The TARGET trial will not begin subject recruitment until approval has been
granted by WIRB and the FDA. The investigator will be responsible for reporting
to WIRB of the progress of the study at least once per year or as required. In
addition, the Investigator will be responsible for obtaining WIRB approval for any
changes made to the protocol or Informed Consent prior to implementation,
except where study subject safety is affected.

The Investigator will promptly notify WIRB, AstraZeneca, and the FDA of all
serious, unexpected, possibly related adverse events.
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Informed Consent

The Informed Consent will be approved by WIRB prior to subject enroliment.
Patients will be consented in accordance with Good Clinical Practice guidelines,
prior to enrollment in the trial.

Changes to the Protocol and Informed Consent Form

The Investigator will be responsible for obtaining WIRB approval for any changes
made to the protocol or Informed Consent prior to implementation, except where
the study subject safety is affected. AstraZeneca will be notified of any changes
to the Protocol and/or Informed Consent.

Audits and Inspections

AstraZeneca will be notified of any audits or inspections conducted at the study
locations. The Principal Investigator and study staff will make themselves
available, in accordance with federal guidelines.

Study Management

Training of Study Site Personnel

All personnel will be properly trained in the protocol and procedures expected of
them. In addition, refresher training may be conducted, as needed. Training
logs will be kept in the study regulatory binders.

Monitoring of the Study
The sites will perform self monitoring of this study.

Source Data

All source documents will be maintained in the research chart for each subject.
In addition, electronic medical records (EMR) may also be utilized by the study
facility. It is the practice of the research facility to allow EMR access to monitors
or auditors, if requested.

Study Timetable and End of Study

Patient recruitment is expected to be completed within 2 years of initiating the
study. Once the final patient has been recruited, follow-up will last for 2 additional
years. The study duration is estimated at 4 years.

During the time of enroliment, patients will be seen every three months. This
includes the 3 month visit, 6 month visit, 9 month visit, and 12 month visit. At the
12 month visit, patients will be given the opportunity to continue in the study for
an additional 12 months. This would include the 15 month visit, 18 month visit,
21 month visit, and 24 month visit.
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Data Management

All data will be recorded on preprinted case report forms (CRF) suitable for
electronic data capture. The case report forms will be kept in the patient’s
research chart. The research charts will be stored in a locked, secure location.
Data will be entered by qualified personnel at the conclusion of study.

Statistical Methods

Sample Size
This trial will be a pilot study. Outcome estimates will form the basis for assessing

the feasibility of designing a future large and definitive trial. One hundred fifty
patients in each study arm will be enrolled (300 total patients). Since each patient
will receive 2 vein grafts, on average, there will be approximately 300 vein grafts
in each group (600 vein grafts total). This sample size will be large enough to
detect whether a clinically important difference exists in terms of vein graft patency
between the groups, but small enough that subject recruitment can be performed
in an expedient manner, likely within the first 24 months of the study.

This trial will not be designed or powered as a definitive clinical trial. Based on
several previously published clinical trials, it is anticipated that 10-20% of vein
grafts will be documented as occluded at the 1-year time point after CABG. Should
ticagrelor improve graft patency and reduce vein occlusion from 20% to 10%,
power calculations suggest that this pilot trial will have 96% power to detect a
significant difference (P<0.05) between the groups. Alternatively, if ticagrelor were
to decrease the occlusion rate from 15% to 10%, the power will be approximately
58%.

Statistical Analysis

All study data will be collected in a blinded fashion during the course of the trial.
At 1- and 2-years after surgery, the CT coronary angiograms will be read and
interpreted by board-certified radiologists with expertise in cardiac CT imaging.
The radiologists will be blinded to study treatment assignment. The data analysis
will also be performed in a blinded fashion, with un-blinding at the conclusion of
the analysis. Study outcomes will be compared on an intention-to-treat basis
according to the randomization study-group assignment. Vein graft occlusion, the
primary outcome of the study, will be compared between the two randomization
groups using a Fisher's exact test. To account for within-patient correlation and
the possibility of multi-graft occlusion within individual patients, vein graft data will
also be analyzed using logistic regression fit with generalized estimating equations
methods. For secondary outcomes, continuous data will be compared between
the two groups using two-sided Student’s t tests, two-sample Wilcoxon rank-sum
tests, or ANOVA, and a Fisher’s exact test will be used for categorical data. Time
to major adverse cardiovascular event will be determined for the study groups
using the Kaplan-Meier method, and groups will be compared with a log-rank test.
In accordance with intention-to-treat analysis, clinical and safety data will be
analyzed for all randomized patients in the study. This will include data collected
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from subjects who have dropped out of the trial or who refuse postoperative CT
coronary angiography (5% expected refusal).

Study analysis will be performed at the 1-year and 2-year time-points. The first
analysis will be conducted when the last recruited patient has passed the 1-year
time interval after surgery and has undergone CT angiography. The second
analysis will be performed when all recruited patients have crossed the 2-year
time-point after surgery.

Important Medical Procedures to be followed by the Investigator

Overdose

If an overdose on an AstraZeneca study drug occurs in the course of the study,
then the investigators or other site personnel will inform appropriate AstraZeneca
representatives within one day (i.e. immediately but no later than the end of the
next business day) of when he or she becomes aware of it.

The designated AstraZeneca representative will work with the Investigator to
ensure that all relevant information is provided to the AstraZeneca Patient Safety
data entry site.

Pregnancy

Patients who are pregnant or seeking to become pregnant will be excluded from
trial recruitment. All outcomes of pregnancy, should they occur, will be reported
to AstraZeneca.
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Appendix A - Study Inclusion and Exclusion Criteria

Inclusion Criteria:

- Patients undergoing first-time CABG with at
least one saphenous vein graft

- Female or male patients aged 18-90 years
- On-pump or off-pump CABG

- Concurrent valve repair or replacement

Reason:

- The population of clinical interest

Exclusion Criteria:

- Redo CABG

- Serum creatinine >1.8 mg/dL

- Hypersensitivity or allergy to aspirin or
ticagrelor

- Anticipated need for postoperative
anticoagulation with coumadin, dabigatran or
rivaroxaban (mechanical valve, chronic atrial
fibrillation, DVT/PE)

- History of gastrointestinal hemorrhage

- Active pathological bleeding

- History of intracranial hemorrhage

- Severe hepatic impairment

- Pregnancy or seeking pregnancy

- Current or anticipated use of strong
CYP3A4 inhibitors (e.g. ketoconazole,
clarithromycin, nefazadone, ritonavir, and
atazanavir)

- Inability to provide informed consent

- Postoperative low cardiac output syndrome
requiring more than 2 inotropes 48 hours aftel

surgery

Reason:

- Higher risk of graft occlusion and poor long-
term outcome

- Contraindication to use of postoperative CT
coronary angiography

- Contraindication to use of aspirin or ticagrelor

- Contraindication to use of ticagrelor

- Contraindication to use of ticagrelor
- Contraindication to use of ticagrelor
- Contraindication to use of ticagrelor
- Contraindication to use of ticagrelor
- Contraindication to use of ticagrelor

- Contraindication to use of ticagrelor

- Ineligible for research study enroliment

- Unstable patient unlikely to benefit from
treatment
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Appendix B — Definitions of Outcomes

As per the and CASCADE and CURE Trials [30, 39, 44]

Death from Cardiovascular Cause
Death from cardiovascular cause is defined as any death for which there is no clearly
documented nonvascular cause.

Myocardial Infarction

Myocardial infarction is defined by the presence of at least two of the following: ischemic
chest pain, the elevation of the serum levels of cardiac markers or enzymes (troponin,
creatinine kinase, creatinine kinase MB isoenzyme, or other cardiac enzymes) to at least
twice the upper limit of the normal reference range or three times the upper limit of normal
within 48 hours after percutaneous coronary intervention or CABG (or to a level 20%
higher than the previous value if the level has already been elevated because of an earlier
myocardial infarction), and electrocardiographic changes compatible with infarction.

Cerebrovascular Accident

Stroke is defined as a new focal neurologic deficit of vascular origin lasting more than 24
hours. Stroke is further classified as the result of intracranial hemorrhage, ischemia (if a
computed tomographic or magnetic resonance imaging scan is available), or uncertain
cause.

Angina

Recurrent angina after surgery is defined by the Canadian Cardiovascular Society (CCS)
classification and the need for anti-angina agents (i.e. nitrates). Refractory ischemia after
surgery is defined by re-hospitalization lasting at least 24 hours for unstable angina, with
ischemic electrocardiographic changes.

Bleeding

Major bleeding episodes are defined as substantially disabling bleeding, intraocular
bleeding leading to the loss of vision, or bleeding necessitating the transfusion of at least
2 units of blood. Major bleeding is classified as life-threatening if the bleeding episode is
fatal, leads to a reduction in the hemoglobin level of at least 5 grams per deciliter or to
substantial hypotension requiring the use of intravenous inotropic agents, if it necessitates
a surgical intervention, if it is a symptomatic intracranial hemorrhage, or if it necessitates
the transfusion of four or more units of blood. Minor bleeding episodes included other
hemorrhages that lead to the interruption of the study medication.
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Appendix C — Ticagrelor Drug Information

2565300

BRILINTA®
(ticagrelor)
Tablets

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do nol include all the information needed to use BRILINTA salely «cecvecvrennnas DOSAGE AND ADMIMISTRATIOM === === === =mmnu-
and effectively. See full prescribing Information for BRILINTA. «  Initiate treatment with 180 mg {two 50 mg fablels) oral loading dose. (2)
BRILINTA® (ticagrelor) tablets, for oral use

= +  Continue treatment with 90 mg twice daily. (2)
Initial U5, Approval: 2011 «  After the initial loading dosa of aspirin {usually 325 mg), use BRILINTA with 2
WARNING: BLEEDING RISK daily maintenance dose of aspirin of 73-100 mg. (2}

* BRILINTA, like olher antiplatelet agents, can cause significant, sometimes ] DOSAGE FORMS AND STRENGTHS - -----nvnnu--
fatal bleeding (5.1, 6.1). » 0 mo tablets (3)
* Do not use BRILINTA in patients with active pathological bleeding ora | CONTRAINDICATIONS - - - - - - T —

history of infracranial hemaorrhage (4.1, 4.2). : 3
« Do not siart BRILINTA in patients planned ta undergo utgent coronary | =  History of intracraniz| hemorrhags (4.1)

artery bypass gralt surgery (CABG). When possible, discontinue BRILINTA | =  Active pathological bleeding {4.2)

at least 5 days prior to any surgery (5.1). *  Severa hepatic impairment (4.3)
« Suspeci bleeding in any palient who is hypolensive and has recently | -  Hyparsensitivity to ticagrelor or any component of the product (4 4]

undergone coronary angiography, perculaneous coranary Intervention

(PCI), CABG, or other surgical procedures in the seffing of BRILINTA (5.1). | - ----vecuwevenns WARMINGS AND PRECAUTIONS

Like other antiplatelet agants, BRILINTA increases the risk of bleeding. {3.1)

» |f possible, manage bleeding without discontinuing BRILINTA. Stopping | «
BRILINTA increases the risk of subsequan! cardiavascular events (5.5), = In PLATO, use of BRILINTA with maintenance doses of aspirin above 100 mg
tecreased the effectiveness of BRILINTA. (5.2, 14)

WARNING: ASFIRIN DOSE AND BRILINTA EFFECTIVENESS ; : ; ! o .

| » Maintenance doses of aspirin above 100 mg reduce the effectiveness of Moderate Hepatic Impairment: Consider the risks and benefils of treatmant
BRILINTA and should be avoided. After any Initial dose, use wilh aspirin noting the probablz increase In exposure to licagrelor. {5.3)

Dyspnea: Dyspnea was reported more frequently with BRILINTA than with

75-100 mg per day (5.2, 14). -
clopidogrel. Dyspnea resulting from BRILINTA is seff-imiting. Rule out other
causes. (5.4)

-

""""""""" RECENT MAJOR CHANGES « =+« == =n=ssenr=s o Disconlinuation of BRILINTA: Prematura discontinuation increases the risk of
Contraindications, Hypersensitivity (4.4) 0172013 myocardial infarction, stent thrombosis, and dezth, (5.5)
Warnings and Precautions, Dyspnea (5.4) 03/2013

+==seex o« ADVERSE REACTIONS

................... INDICATIONS AND USAGE

BRILINTA is a P2Y; platelet inhibitor indicaied to reduce the rate of thrombolic
cardiovascular events in patients with acute coronary syndrome (ACS) (unstable
angina. non-5T elevation myocardial infarction. or $T elevation myocardial infarction).
BRILINTA has been shown 10 reduce the rate of a combined endpoint of cardio-
vascular death, myocardial infarction, or stroke compared fo clopidogrel. The
difference hetwaen treatments was driven by CV death and M1 with no difference in

stroke. In patients trzated with PCI, it glso reduces the rate of stent thrombosis. (1) ®

BRILINTA has been studied in ACS in combination with aspirin. Maintenance doses of
aspirin above 100 mg decreased the effectiveness of BRILINTA. Avoid maintenance
doses of aspinn above 100 my daily. (1, 5.2, 14)

Most common adverse reactions are blgeding 12% and dyspnea 14%. (5.1, 5.4, 8.1)

To reporl SUSPECTED ADVERSE REACTIONS, contacl Astraleneca at
1-B00-236-9333 or FDA at 1-800-FDA-1088 or www.tda.gov/medwalch

DRUG INTERACTIONS = - === === scmmmemcnes
Avoid use with streng CYP3A inhibitors or CYP3A inducers. (T.1,7.2)

Patients receiving mare than 40 mg per day of simvastatin or lovastatin may be at
increased risk of stalin-related adverse effects, (7.3)

Maonitor digoxin levels with initiation of or any change in BRILINTA, (7.4)

See 17 For PATIENT COUNSELING INFORMATION and Medication Guide.

Revised: 03/2013
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FULL PRESCRIBING INFORMATION

WARNING: BLEEDING RISK

* BRILINTA, like other antiplaielet agents, can cause
significant, sometimes fatal bleeding (3.1, 6.1).

* Do nat use BRILINTA In patients with active patho-
logical bleeding or 2 history of infracranial
hemarrhage (4.1, 4.2).

» Do not start BRILINTA in patients planned 1o undergn
urgent coronary artery bypass praft surgery (CABG).
When possible, discontinue BRILINTA at [zast § days
prioe to any surgery (5.1).

= Suspec! bleeding in any patlent who is hypatensive and
has recently undergone coronary angiography, percu-
tengous coronary infervention (PCI), CABG, or other
surgical procedures in the sefting of BRILINTA (3.1).

o If possible, manage bleeding without disconlinuing
BRILINTA, Stopping BRILINTA Increases the risk of
subsequent cardiovascular events (5.5).

WARNING: ASPIRIN DOSE AND BRILINTA
EFFECTIVENESS

» Mainiznance doses of aspirin abova 100 mg reduce
| the ellestiveness of BRILINTA and should be avoided,
After any initial dose, use with aspirin T5-100 mg per
day (5.2, 14).

1 INDICATIONS AND USAGE

1.1 Acute Coronary Syndromes

BRILINTA Is @ P2Yy; platelet inhibétor indicated to reduce the
rate of thrambobe cardiovascular events in patients with acute
corpnary syndrome (KCS) (unstable angina, non-ST elevalion
myocardial infarction, or ST elevation myocandial infarction),
BRILINTA has been shown 1o reduce the rate of a combined
endpeint of cardiovascular death, myocardial Infarction or
stroke compared fo clopidogral, The ditference between lreat-
ments was driven by GV death and M1 with no ditference in
stroke. In patients treated with PCI, it 2lso regucas the rate of
stent thrombaosis [see Clinical Studies [14)],

BRILINTA has been studied in ACS In combination with
aspirin. Maintenance doses of aspirn above 100 mg
dacreased the effectiveness of BRILINTA. Auold maintenance
doses of aspirin above 100 mg daily [see Wamings and
Frecautions (3.2) and Clinical Stedias (14)].

2 DOSAGE AND ADMINISTRATION

Initiate BRILINTA treatment with a 180 mg (we 90 mg
tablets) loading dose and continug treatment with 90 mg
twige daily,

After the initial Joading dose of aspinn (usually 325 mg),
use BRILINTA with a daily maintenance dose of aspirin of
75100 mg.

ACS patients who have racaived a loading dose of clopidogrel
may De started on BRILINTA,

BRILINTA can be adrministered with or without food.

A patiert who misszs a dose of BRILINTA should take one
80 my tablet (thair next dose) at its scheduled time.

3 DOSAGE FORMS AND STRENGTHS

BRILINTA {ticagralor) 0 my is supplied a5 2 round, bicomvex,
yellow, film-coated tablet marked with 2 “90" above “T” on
one side,

4  CONTRAINDICATIONS

4.1 History of Intracranial H

BRILINTA is contraindicated In patients with a history of
infracranial hemorrhage (ICH) becauss of a high risk of
recurrent ICH in this popufation [see Climical Sfudies (14)]
4.2 Active Bleeding

BRILINTA is contraingicated in patients with active patho-
logical bleeding such as peplic ulcer or intracranial
hemorrhage [see Wamings and FPrecautions (3.1) and
Adversa Reachons (6.1)].

4.3 Severe Hepatic Impairment

BRILINTA i contraindicated in patients with severe hepatic
impairment bacause ol a probable increass in exposure, and it
has not been studied in these patients. Severe hepatic
impairrient increases the risk of bieeding because of reduced
syminesis of coagulation proteing [see Clinfcal Pharmacolagy
(12.3)].

4.4 sensitivity

BRILINTA is contraindicated in patients wilh hypersensitivity
(.. angioedemna) to ficagrelor or any component of the
product [see Adverse Razchions (6.2)].

5  WARNINGS AND PRECAUTIONS

5.1 General Risk of Bleeding

Drugs 1hat inhibit platelet function including BRILINTA incrazse
the nisk of bleeding. BRILINTA ncreased the overall risk of bleading
(Mafar + Minor) o a somewinat greater exient than did clopidogrel.
The increase was seen for non-GASIG-retated bleeding, but not for
CABG-related bleeding. Fatal and Wie-threatzning biseding rates
wiere nat increased [see Adverse Reactions (8.1]]

In general, nsk factors for bleeding include older ags, a
history of bleeding disordars, performance of percutaneous
invasive procedures, and concomitant use of medications that
Increase the risk of bleeding (2.g., anticoagulant and fibiri-
nolytic therapy, higher doses of aspirin, and chronic
nonsteroidal anti-inflammatory drugs [NSAIDS]).

When possitle, discontinug BRILINTA five days prior to
surgery. Suspect bleading in any patient who Is hypatensive
and has recenly undergone coronary angiography, PCI,
GABG, or ather surgical procedures, even Iif the patient does
not have any signs of bleading.

If pogsible, manage bleeding with out disconiinuing BRILINTA
Stopping BRILINTA increases fhe risk of subsequent cardio-
vascular gvents [see Warnings and Pracdutions (3.5) and
Auverss Reaciions (8.1)].

5.2 Concomitant Aspirin Maintenance Dose

In PLATC, use of BRILINTA with maintenance doses of aspirin
zbove 100 mg decroasad the effectivensss of BRILINTA
Theretare, after the initlal loading dose of aspirin (usually 325
mg), usa BRILINTA with a maintenance dose of aspirin of 75+
100 mg [s2e Dosage and Administration (2) and Clinical
Stugies (14)].

5.3 Moderote Hepofic Impairment

BRILINTA has not been studiad in patients with moderate
hapatic impairment. Consider the risks and benmefits of
treatment, noling the probable increase in exposure to ticagrelon

5.4 Dyspnea

In PLATO, dyspnea was reported in 14% of patients treated
with BRILINTA and in 8% of spalients taking clopidogrel
Dysprea was usually mild to moderate in intensity and often
resolved  during continued tneatmenl, bul occasionally
required discontinuation [0.9% of patients taking BRILINTA
versis 01% of patients laking clopidogred). It & padent
develops new, prolonged, or worsensd dyspnea during
traatment with BRILINTA, exclude underlying diseases (hat
may requirg treatment, If dyspnea is determined to be related
fo BRILINTA, no specific treatment is required; conlinue
BRILINTA withoot interruption. In the case of Infolerabie
dyspnea requining disconfinuation of BRILINTA, consider
prescribing anather antiplatelet agent.

In a substudy, 199 patients from PLATO underwent
pulmonary function testing lrrespective of whether they
reported dysprea. There was no Significant difference
between treaiment groups for FEV,. There was no indication
of an adverse effect on pulmonary function assessed after one
month or after at laast & months of chronic treatment,

5.5 Disconfinuation of BRILNTA

Awpid interruption of BRILINTA treatment. B BRILINTA must
be temporarily discontinued (e.g., to lraal Meeding o lor
elective surgery), restat It 25 soon a3 possidle.
Discontinuation of BRILINTA will increase the risk of
myacardial infarction, stent thrombosis, and death,

5.6 Strong Inhibitors of Cytochrome CYP3A
Ticagrehor is metabobized by CYPIA4/E. Avod usa with strong
CYP3A inhibitors, such as atazanavir, clarithromytin,
|ndinavir, raconazole, ketoconazole, nefazodong, nelfinavir,
ritonair, saquinavis, telithromycin and voriconazole [se2 Drug
Interactions {7.1) and Cmical Pharmacolagy (12.3)).

5.7 Cytochrome CYP3A Potent Inducers

Avoid use with potent CYP3A Inducers, such a5 ritamgen,
gdexamathasone, phenyioin, carbamareping, and phano barbital
[see Drug interactions (7.2} and Chnical Pharmacology
12.31],

&  ADVERSE REACTIONS

6.1 Clinical Trigls Experience

The following adverse reactions are also discussed elsewhere

in the labeling:

» Dyspnea [see Wamings and Precautions (3.4)]

Because chnical irials are conducled uncer widely varying

congitions, adverse reaction rales observed in the clinical

tnals of a drug cannot be girsctly compared to rates in the
clinical frials of another drug and may not reflect the rates
observed in practice.

BRILINTA has been evabiated for safety in more than 10000

patients. including more than 3000 patients tréated for more

than 1 year.

Bleeding

PLATO used the following tleeding severity categarization:

v Major bleed — datalfethreatering. Any one of ihe
following: fatal; infracranial; intrapencardial bleed wath
cardiac tamponade; hypovolemic  shock o severe
hypotension due to blseding and requiring pressors or
surgary; clinically overt or apparent bleeding associated
with a decresss in hemoglobin (Ha) of more than 5 gidl,
transfusion of 4 or more umits (whole blood or packed red
biood cells {PRBCs)) for bieeding.

= Major bleed = other. Any one of the following: significandy
digabling (£.9., Intraocular with perrranent vision loss),
clinically overt or apparant blesding associated with a
decrease in Hb of 3 gidL; transfusion of 2-3 units (whole
tlood or PRBCs} for biseding,

» Mingr blesd. Requires medical intsrvention to Stop or traat
Bleading (e.0., epistaxis requiring visit to medical facility for
gacking).

= Minimal bieed. Al others {g.g., bruising, bleeding gurms.
oozing from injection sites, etc.) nol requiring intervenlion
or treatment,

Figure 1 shows major bleeding events over time. Many events

arg early, al a ima of coronary angiography. PCL CABG, and

uther procedures, but the nsk persists during later use of
antiplatelet therapy.

Figure 1 _Kaplan-Meier estimate of time to firs| PLATD-defined ‘Total Major’ bleeding evemt
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Annualized rates of ieeding are summarized in Table 1 bedow.
About half of the bleading evenis were in the first 30 days.

Table1 Non-CABG related bleeds (KM%)
BRILINTA | Clopidogrel
N=8235 N=9186
Total {Major + Minor) 87 70
Iajor 45 38
Fatabl fa-threatening 21 19
Fatal 02 02
Intracranial
(Fatzl/Life-threatening] 03 0.2

As snown in Table 1, BRILINTA was associated with 2
somewhat graater risk of non-CABG bleeding than was clopi-
fogrel. Na basebne demographic tactor altzrad the relative
tisk o hlzading with BRILINTA compared to clopidogral.

In PLATD, 1584 patients underwen! CABG surgery. The
percentages of thase patients who bied are shown in Tabla 2.
Retas were very high but similar for BRILINTA and clopidogeal.

Tahle 2 GABG bleeds (KM®%:)

Palients with CRBG
BRILINTA | Clopidogrel
N=170 W=814
Tolal Major ]
Fatal/Life-threatening 441 479
Fatal 0.8 1.1

Although the platelet inhibition effect of BRILINTA has afaster
offser than clopidogrel in in viro tests and BRILINTA is a
reversibly binding PEY12 inhibitor, PLATQ did not show an
advaniage of BRILINTA compared 1o clopidogral for CABG-
refated bleeding, When antiplatelet therapy was stopped
5 days before CABG, major bleeding occurred in 73% of
BRILINTA treated patients and 79% on clopldogrel.

Ho datz exist with BRILINTA regarding a hemostatic benetit of
plalelel transiusions.

Drig Discontinugtion

In FLATO, the rate of study drug discontinuation attriouted to
afvarse reactions was 7.4% for BRILINTA and 5.4% for clopé-
doorel, Bleading caused permanent disconfinuation of study
drug in 2.3% of BRILINTA patients and 1.0% of clopidogrel
patients. Dysgnea led to study drug discontingation in 0.9%
of BRILINTA and 0.1% of clopidogrel patients.

Common Adverse Events

A varety of non-hemgrrhagic adverse events occurred in
PLATO at rates of 3% or mars. These are shown in Table 3. In
fhe absence of a placebo conirol, whether these are drug
related cannot be determingd in masl cases, except where
they are more comman on BRILINTA or clearly related to the
drug'’s pharmacelogic effect {dyspnea).

syncope and not protecled with 2 pacemaker). In PLATO,
syncope, pre-syncope and 1058 of CONSCIDUSNESS ware

reported by 1.7% ang 1.5% of BRILINTA and clopidogral

patisnts, raspectively.

In & Holter substudy of eboul 3000 patients in PLATO, more

patianis had ventricular pauses with BRILINTA (6.0%) than

with clopidogrel (3.5%) in the acute phase; rates were 2.2%

and 1.6% respectively after 1 month,

Gynecomastia

In PLATO, gynecomastia was repartad by 0.23% of men on

BRILINTA and 0.05% on clopidogrel

Other sex-hormanal adverse reactions, including sex organ

malignancies, did not differ betwaen the two treatment groups

in PLATQ.

Lab aonormalities

Jerum Unc Acid:

Sarum wric acid levels increased approximately 0.6 mg/dl

from taseline on BRILINTA and approximately 0.2 mgidl on

tlopidogrel in PLATO. The diference disagpearad within 30

days of discontinuing treatment. Reports of gout did not differ

between treatmant groups in PLATO [0.6% in each group).

Sarum Craatining:

In PLATQ, & >50% increase in serum creatining levels was

obsarved in 7.4% of patients receiving BRILINTA compared to

5.9% of patients receiving clopldogrel. The incraases typically

did not progress with ongoing treatment and often decreased

with continued theeapy. Evidence of reversidility upon discon-

tingation was ebserved even In (hose with the greatest on

lreatment increases, Treatment groups in PLATO did not difter

for renal-related secious agverse events such as acute renal

Tailure, chronic renal failure, towic nephropathy, or oliguria.

6.2 Postmarketing Experience

The fallowing a.ﬁverg'r reactions have been identifisd during

past-approval use of BRILINTA. Because these reactions are

reparted voluntarily from a population of an unknown size, i

s not always possible 10 reliably estimate their frequency or

establish a causal relationship Lo drug exposure.

Immune systsm disorders = Hypersensiiviy reactions

including angioedema [see Contraingications {4.4)).

7 DRUG INTERACTIONS

Effects of other drugs

Ticagrebor is pradominantly metabolized by CYF3Ad and to 2

lesser exdert by CYP3AS.

7.1 CYP3A inhibitors

Avnid uss of strong inhisitors of GYP3A (2.9., ketoconazols,

firaconazole, voriconazole, clarithromycin, nefazodone,

rifonavir, saquinavir, nelfinavir, indinavir, atazanavir and

telithromycin) [see Wamings and Precautions (56) and

Ciinical Pharmacology (12.3)],

Avoid use with potent inducers of CYP3A (2., rifampin,
barbital] [see Warmings and Precautions (5.7) and Ciinical

Use of BRILINTA with aspirin mainiemance doses abowve
100 mg reduced the effectiveness of BRILINTA [see Wamings

Ticagrelor is an inhibstor of CYP3A4/5 and the P-glycoprotein

BRILINTA will result in Righer serum concantrations of simva-
statin and lovastatin because thes drugs are metabolized by
CYP3A4. Avoid simvasiatin and Bovastatin doses greatzr than

Table 3 Percentape of patients reporiing 7.2 CYP3A inducers
non-hemorrhagic adverse events
at least 3% or more in gither group dexamethasone, phenytoin,
BRILINTA | Clopidopre!
N=0235 N=0188 | Pharmacoiogy (12.3)].
Dyspnzal 13.8 74 7.3 g
Headache 6.5 58
Cough 49 4.8
Diczines 45 29 and Precartions (5.2) and Clinical Studies (14)).
Nausea 43 33 Etlect of BRILINTA on other drugs
Atrial fibrillation 4.2 4.6
Hypertension 18 40 Iransportar,
Non-cardiac chest pain 37 33 7.4 Simvastatin, lovastatin
Diarrhza r 33
Back pain 38 33
Hypolension 32 33
Fatigue 32 82 40mg [see Clinical Pharmacology (12.3)].
Chest pain i1 35 7.5 Digoxi

T inchuties: dyepnas, cyspnea exiriional. dysened al fest, poctuTal dysines
dyspnea parmyral rocumal

Bradycardia

In clinical studies BRILINTA has been shown to increase the
pecurrence of Hoker-detected bradyarthythmiss (including
ventricular pausas). PLATO excluded patients at increased
righ of bradyeardic evenls (e.q., patients who have sick sinus
syndrome, 2nd o1 3rd degres AV Block, or bradytardic-related

Digoxin: Because of inhibition of the P-glycoprotsin trans-
porter, monitor digaxin levels with initiation of or any change
in BRILINTA therapy [see Glinical Pharmacology (12.3}].

7.6 Other Concomitant Theropy

BAILINTA ¢an be administered with unfractionaled or low-
molecutar-weight heparin, GPIRYIa inhibitors, profen pump
inhibitors, beta-blockers, angimiensin eonvarling enzyme
inhibitors, and angiotensin receptor Dlocksrs.

29

carbamazeping and pheng- 8.6

B USE IN SPECIFIC POPULATIONS

B.1 Pregnancy

Pregnancy Categary G

There are no adequate and wel-controfed studies of
BRILINTA use In pregnant women, In animal studies,
ticapralor caused structural abnormalities at matérnal doses
about 5 to 7 times the maximum recommended human dose
(MRHD) based on body surface area. BRILINTA should e
used during pregaancy only if the potential banafit justilies 1he
potential risk to the felus,

In reproductive toxicology studies, pregnant rats recaived
teaprelor during groanogenesis at doses from 20 o
300 mp/kg/day. The lowest dose was approximataly the same
a5 the MRHD of 50 mg twice dally for a 60 kg human on a
mpme basis. Adverse outcomes in ofispring occurred at
doses of 300 mg/kg/day (165 times the MRHD an a mg/'m?
basis) and includsd supemumerary kver lobe and ngs, incom-
plata ossification of stermebirae, displaced ariculation of peivis,
and misshapen/misaligned stemebrae. When pregnant rabbits
received ticagrelor during crganogenasis at doses from 21 to
B3 mo/xgday, fetuses exposed to ihe highest matarmal dose of
63 mg/kg/day (6.8 times the MAHD on 2 mg/m? basis) had
delayed gall bladder development and incomplete ossification
of the hyald, publs and stemebrae ocourred.

In a prematal/postnatal study, pregnant rals racaived ticagrelor
at doses of 10 to 180 mgko/day during late gastation and
lactation. Pup death and effects on pup growth were abserved
&t 180 mg/kg/dey (approximately 10 limes the MRHD on a
m/me basis). Relatively minor effzcts sUch as delays in pinna
unfplding and eye opening occurred at doses of 10 and
6 my'kg (approximately one-half and 3.2 times the MRHD on
& mg/m? hasis).

8.3 MNursing Mothers

Itis not known whether ticagrefor or its active metabalites are
excreted In human milk, Ticageelor is excreted in rat mifk.
Because many drugs are excreted in human milk, ang because
of the potential for sarious adverse reactions in nursing
infants from BRILINTA, a decision should be made whether to
discontinue nursing or to discontisug drug. laking into
account the importance of the drug 1o the mother.

8.4 Pedictric Use
The satety and etfectivencss of BRILINTA in pediatric patients
Teave not been established,

8.5 Geriatric Use

In PLATO, 43% of patients were 265 years of age and 15%
ware =75 years ol age. The relative nsk of bleeding was
similar in both treaiment and age groups.

No overall differences in safety or effectivenass were
observed between these patisnts and younger patients. While
s clinical experience has not identhied Cifferences in
responses betwseen the elderly and younger patients, graater
sensitivity of some older individuals cannot be ruled out.

Hw:lm irment

BRILINTA has not besn studied in the patients with modarate
or savere hepatic impairment. Ticagrelor is metabolized by the
fiver and impaired hepatic function can increase risks for
biseding and other adverse events. Hence, BRILINTA is
contraindicated for use in patisnts with sewers hepalic
impalrment and its use should be considered carsfully in
patients with moderats hepatic impaiment No dosage
adjustment is needed in patients with mild hepatic impairment
jsea Contraingications (4), Warnings and Precautions (3.3)
and Chimical Pharmagology (12.3)].

8.7 Renal Im

No dosage adjustment is needed in patients with renal
impairmanl. Patients réceiving dialysis have not been studied
|see Giinical Pharmacology (12.3)].

10 OVERDOSAGE

There is currently no known treatment fo reverss the elfects of
BRILINTA, and ticagredor is not expected fo be dialyzabie.
Treatment of overdose should follow local siandard medical
practice. Bleading is the sxpected phammacologic ettect
of overdosing. If bleeding occurs, appropriate supporlive
measures should be taken.

Diher eltects of overdose may include gastrointzstinal effects
(nausea, vomiting, diarrhea) or ventricular pauses. Manitor
the ECE.
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11 DESCRIPTION

BRILINTA contains ficagrelor,  cyclopentyliriazolopyrimidine,
inhibioer of plalelet activation and aggregation medated by
the P2Y 1 ADP-recaptor, Chemically itis (15.25,3R.55)-3-[7-
[[(1R,25)-2-{3,4-difluoraphenyl)cyclopropyllaming]-5-
{nragylinio}-3H-[1,2, 3]-triazolo}4,5-a]pyrimidin-3-y1}-5-(2-
hydroxyethoxy)cyclapentane-1,2-diol. The empirical lormula
of ticagrelor is CogHpaFeNg0aS and its molecular weight is
522 57. Tha chemical siructura of ticagrelor is:
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O OH

Ticagrelor is a crystalling powdsr with an aqueous solubility of
approximately 10 ug/mL at room lemperature,

BRILINTA tablets for oral administration contain 90 mg of
ticagrelor and the foliowing ingredients: mannitol, dibasic
calcium phosphate, sodium starch ghycalate, hydrowyprogyl
cellubpse, magnesium stearate, Pydroxypropyl methyloel-
lulgse, fitaniym dioxide, talc, polyethylena glycol 400, and
ferric oxide yellow,

12 CUNICAL PHARMACOLOGY

12.1 Mechanism of Action

Ticagrelor and its major metabolite reversbly interact with the
platelet PZY:; ADP-receptor to prevent signal transduction
and platelet activation. Ticagrator and Its active metabolite are
appromamately equipotent.

12.2 Pharmacodynamics

The inhitition of platelat agpregatian (IPA) by ticagrelor and
clopidegrel was compared in a 6 week study examining both
acute and chronic platelet inhibition effects in response to
20 pM ADP as the platefet agoregation agonist

The onszt of IPA was evaluated on Day 1 of the stugy following
Ioaging doses of 180 mq ticageator or 600 mg clopidegrel, As
shown in Figura 2, 1PA was highar in tha ficagrelor group at all
time points. The maximym IPA effect of ticagretor was reached
&t around 2 hours, and was maintzined for at least § hours.

The offset of IPA was examined alter § weeks on ticagrelor
90 mg twice daily or clopidogrel 75 mg daily, again in
responss to 20 UM ADR

As shown in Figure 3, mean madmum |PA foliowing the last
dose of ficagrelor was 88% ard 62% for clopidogrel. The
insert in Figure 3 shows that aftar 24 hours. IPA in the
ficagrelor group (58%) was similar 1o IPA in clopidogrel
group (52%), indicating that patients who miss a dose of
ficagrelor would still maintain IPA similar to the trough IPA of
patients treated with clopidogrel. After 5 days, [PA in the
ticagrelor group was similar ta IPA in the placeba group. It is
ot known haw ither blseding risk o thrombotic risk track
with |PA, for-gitner ticagrebor or clapidogrel.

Trangitioning from clopédogrel to BRILINTA resulied in an
absoluie |PA mcreass of 26.4% and from BRILINTA to clop-
dogrel resulled In an absplule IPA decrease of 24.5%
Patients can be transitioned from clopidegrel to BRILINTA
without imerruphion of antipktelet effect [see Dosage and
Administration (2)).

12.3 Pharmacokinetics

Ticagrelor gemonstratzs dose proponional pharmacokinetics,
which are similar in patients and heaithy volunteers.

Absorption

Absorption of ticagrelor eccurs with a median 1o of 1.9 1
(range 1.0-4.0). The formation of the major circulating
metabofta AR-C124910%X (active) from ticagrelor occuers
with 2 median t, of 25N {range 1.5-3.0).

Tha mean absolute bicavailability of ticagrelor is about 38%,
(range 30%:-42%). Ingestian of 3 high-tat meal had no sffect
on ticagrelor Gz, but resulted in a2 21% increase in AUC. The
Conax 0f fts major metabolite was decreased by 22% with no
change in AUC. BRILINTA can be taken with or withou? feod.

Figure 2 Mean inhibition of platelet aggregation (:SE) following single aral doses of placebo,

180 mg ticagrelor, or 600 my clopidogrel
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Figure 3 Mean inhibition of platelet aggregation (IPA) following 6 weeks on placebo,
ticagrelor 90 mqg twice dally, or clopidogrel 75 myg daily
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Distribution olism. Whan radiolabeled licagrelor is administered, the mean

The steady state volume of distribution of Scagralor is 88 L.
Ticagrelor and the active metaboliie are extensively bound to
hurman plasma proteins (>33%).

Metabolism

CYP3A4 is the major enzyme responsible for ficagrelor
metabolism and the fermation of iis major active metab-
olite. Ticagrelor and its major active metabalite are weak P-
glycoprotein  substrates and  inhibitors. The  systemic
exgasure {0 the active metabulite is approximately 30-40% of
the exposure of ticagrelor.

Excretion
The primary routs of ticagrelor eliminatian 15 hepatic metab-

30

recovery of radioactivity is approoamately B4% (36% in teces,
?6% in urine). Recoveries of Goagrelor and the active
metabalite in wring were both less than 1% of the dose. The
primary route of eimination for the major metabolite of
ticagrelor is mast fikely 1o be biliary secretion. The mean by,
I approximately 7 hours for ticagrelor and 8 hours for the
acfive metabolite,

Special Populations

The effects of age, gender, athnicily, renal impairment and
mild hepatic impairment on 1ha ghanmacokingtics of ticagrelor
are presented in Figure 4, Efects are modest and do nof
Tequire dose adjustment.
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Figure 4 Impacl of Intringic faclors on the pharmacokinetics of ticagrelor Pedialric
Voars Efoct ol G042 04 Ticagrelor has nat been evaluated in a pediatic population

|56 Use in Specific Papulations (8.4}].

Body Weight

No dose adjustment is nacessary for ticagralor based on
weight,

Smoking

Habitual smoking Increased populstion mean clearance of
ticagrelor by approximately 22% when compared to non-
smokers. No dose adjustment is necessary lor ticagrelor
based on smoxing status.

Ettects of Other Drups on BRILINTA

CYP3A4 is the major engyme responsitle for ticagrelor
metabolism and the formation of its major actve metabolile.
The effects of other drugs on the pharmacokinatics of
ticagrelor are presented in Figure 5 as change relative
to fticagrelor given alons (lestreference). Strong CYP3A
inhibitors (e.g., keteconazok, itracorazole, and clarith-
romycin) substantialty increase ficagrelor exposure. Moderate
CYP3A inhibitors have lesser eflects {e.g.. diltiazem). CYP3A
inducers {e.g., rifampin} substantially reduce ticagrelor blood
Ivels.

Effects of BRILINTA on Othar Drugs

I vitrs metabolism studies demonstrate that ticagreior and its
majer active metabchte are weak Inhibitors of CYPIM,
potential activators of CYPAAS and mhibitors of Bhe Pgp trans-
porter. Ticagrelor and AR-C124910KX were showri 1a have no

Intrinsic Factors Ticagreior AR—CA249104% Rscommancdation

Age: w65/18-45 yeacs - N2 gess adfusimant
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FReral lrparment: SeveraNormal Ne 5o42 sguamant
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Change ratarenoe
“BORLL INTA g Fied Cen Rlucdiad in PaSanIE wiF MOJARIS of Cevers hapalic impalment.
Figure 5 Etfect of eo-administered drugs on the pharmacohinetics of licagrelor
Mean Etfect and 90% CI

Pl W Crar & ALCH

Interacting drug Tizagrelar AR-G124810XX Recommendation inhititory efect on human CYP1AZ CYP2C1S, and CYPZET
activity. For specific dn wivo etfects on the pharmacokinetics of
: : y simyastatin, atorvastatin, ethinyl estradiol, fevanargestercl
&:'Iﬁnﬂ C‘\'ﬂi"';nnm e [ ] = I* Awoid concomitant use tolbgtamide, and ﬂ'lj&iiﬂ. se Flgure g
Mederals CYPIAL inhBiors = s o R 13 NO'{CIJNICM. TOXICOLOGY )
Difigzams 340 rr, omcs laily * 13.1 Carcinagenesis, Mutagenesis, Impoirment
Fulent CYPIA4 inducers: P Avaid concormitant uss . of F‘”_“'W
Rifamain 600 mg, once daly A Carcinapengsis
i i Ticagrelor was not carcinogenic in the mouse at doses up
£ = =
AN ! s i to 250 mgkg/day or in the male rat @t doses up to
) ) oy 120 mgfg/day (19 and 15 fimes the MRHD of 80 mp iwice
Rt b bl No dose aciusiment il on the basis of AUC, respectively). Utering carcinomas,
uiering adenocarcinomas and hepatocellular adenomas were
Haparin 100 R kg, L bolus No dose acjusiment seen in femalg rats al doses of 180 mg/kg/day (28-1old tha
mammaly recommendad dose of 90 mg twice daily on the
Enguaparnin | mgkg sud-CUlANEOLE Mo des aciustment basis of AUC), whersas B0 mg/kg/day (3-fold the MRHD
based on AUC) was rot carcinogenic in female rats,
Mutagenesis
R R T P Ticagrelor did not demonstrate genoloxicity when tested in
[ momeca Mic|  1he Ames bacterial mutaganicity test, mouse lymphoma assay
Changa kel wimnes.  hangs nbdhe i Tetme and the rat micronucleus les The active O-demethylated
“Sos Dutage and Admistaton (21 metabolita did not demanstrate genotoxicity in the Ames
assay and mouse lympohoma assay,
Figure 6 Impact of BRILINTA on the pharmacokinetics of co-administered crigs Impairment of Fertility
Fﬁmﬁgﬁ, Msan Effest and 00% Ci e e Ticagrelor had ne effect on male fertility al doses up 10

180 mpkg/day or on female ferfility at doses up 18

200 mgfkg/day [>15-fold the MRHD on the basis of AUC).
Smmvasislin B0 mg™: ik Maximum smvastatin dase’ 40 mg pﬂSEﬂ ﬂ; Eladmﬂa 1 ﬂfi f. glmla 1ol‘1en1#e ’a[;t casid ;ﬂ
Thcagielor 180 mg, twice dally] et increased incidence of irregular duration estrus cycles
okt {1.5-10ld the MRHD based o ALC).
Atorvastatin B0 mg": = b dogs: adiustment 14 CLIMICAL STUDIES
B ) )
i i i The cirnical evidence for the effectiveness of BRILINTA is
derived from PLATD, a randomized double-biind study
. L Mo o iyl X .

Pt i o i i comparing BRILINTA (<3433} tociopidogrel (N=0281),both
given in combination with aspirin and other standard therapy
Etrirnyl Estradial 0.03 mg, onea daily: - Mo gose adjustment in patients wilh acule coromary syndromes (ACS). Pabignts
(Ticagrelor 80 mg, twice daily) | Wwere treated for at least 6 months and for up to 12 months.
Study endpoints were obfained until the study was complte,

Tolbutamide 00 my: ) : Mo dose adusiment even i drug was discontinued,
{Ticaureior 160 g, hucs sty Patients who presented within 24 hours of onset of the most
; i Ho tuse adiusiment™ recent episode of chest pain of symploms wers randomized
?}m“fs«? ér;r.‘;mdﬂjm ke 1o receive BRILINTA or clopidagrel. Patients who had already
been treated with clopdogrel could De enrolles and
randomized 1o elther study trea'ment. Patients could be
T T T T T included whether fhere was intent to manage the AGS
o 85 10 18 20 15 medically or invasively, bul patient randomization was naf
Ghanpe relative 1o interacting drug skine stratified by this intent. Subjects In 1he clopidogrel arm were

“Himilar increasas in AUC 8nd Cr,, Ware cosarved far 5l melsteliies
**Monitor digomin levels weih inBation of of ehange in BRILINTA tharapy
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{reated with an initial [eading dose of clopidogral 300 mg.
previous clopidogrel therapy had not been given prior fo
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rangomizetion. Patients uncergoing PCI could receive an Table 4 Patients with Oulcome Events, in PLATO (KM®%)
IGO0 AL 0040 0 g it 41 FrieSag s i i BRILINTA  Clopidogrel  Harard Ratio pevaiue
subjects randomized fo BRILINTA recsived 2 loading dose of Ne8333 rens (85% 1)
180 mg tolkzwed by & malntznance dose of 90 mp twice daily. - —
Doncomitant aspirin was recommanded at a loading dose of | Composite of CV death,
160-500 mg, A daily maintenance dase of aspirin 75-100mg | M, o stroke 9.8 "7 0.84 {0.77,0.92) 0.0003
was recommendes, bl higher maintenancs doses of aspirin CV death 23 40 0.74
were gliowed eccording to local judgment. Mon-atal MI 58 6.9 .64
Bacause of ticagralor's miala.bullsr?h by CYP3A ailgf;ﬂg:s. the Mon-fatal stroke 14 1.1 1.24
protecol recommended Emiting the maximum pe of ; -y
simvastatin and lovastatin to 40 mg in both study arms. SBEE,“::%B”HWM a 51 079 (069, 0.91) 0.0013
Because of an increased bleeding risk, the study encluded § d : L8 {009, 0: !
patients with previous intracranial emorthage, a gasto- | M 54 69 0,84 (D75, 0.93) 0.0045
intestinal blezd within the past 6 manths, or ather factors that | Stroke? 14 13 117 (091, 1.52) 0.22
pradispase o blesding. | All-cause mortality 45 59 0.78 (0.69, 0.89) 0.0003

PLATO patients were predominantly male (723%) and | ! Frstoorumesss of speciied gvent stanybme 2 Inclugrg patents wha ovald hae hag oihe non-atel evens o izt

Cauasian (32%). About 43% of patients were =65 years and

1% were 575 years. Figure 7 Time 1o First Occurrence of CV Death, MI, or Stroke in PLATO
The study's grimary endpoint was the camposite of first 134 —— Brilinta [BE4/3333]
occurrence of cardiovescular death, non-fatal Ml (excluding o], T Clopuiogrel  [1014/8251]
silent MI), or non-fatal stroke. The components were Lamm— 1ETR
assessed as secendary endpoints. H4 -
Median exposure to study drug was 277 days. Asout hali of ~ 14 g SR . 9.H0%
the patients received pre-study clopidogrel and about $39% ol & R s e
the patients repeived aspirin at some time during PLATO. g - I
Anout 35% of patients were receiving a statin al basefing and 7 L
93% rece/ved a statin sometime during PLATO. = i T
Table 4 shows the study resulls for the primary compasite £ ol
gndpoint and the contrioution of each component te the 3 81 e
primary andpoint. Separate secondary endpoint analyses are a4 ’.;.’
shown far the overall occurrence af GV dsath, M, and stroke & 3
and overall morality, o] 1
The difference betwesn treatments on the comgposite resulied i
from effects on CV death and MI; each was statisticaly signif- HR 95% Ci pvalue
icant when considered as a secondary endpoint and there was 01 0.84 077, 092 <0.001
ng beneficial effect on strokes. For all-cause martality the ¥ T ] T T T T
benefit wes alsg statistically signifieant {p = 0.0003) wilh a v ® et A sy R w0
hazard ratio of 0.78. Humbar at risk Days from Rendomizaiion
Among 11289 patienis with PCI recelving any stent during Brilirta 9233 8628 B4BO 8219 B743 5161 4147
PLATO, there was a lower risk of stent thrombasis (1.3% for Clopidogral g201 8521 8362 8124 §850 E098 4074
arjudicated *definite”) than with clogidogrel {1.9%) (HR 0.67,
95% 1 0.50-0.91; p=0.0081). The results were similar for Fiure 8 . Subpruip aualyzss o PLATD
drug-gluting and bare mefal stents. T ]'“"I %i ;“2
The Kaplan-Meser curve (Figure 7) shows time to first octur- Charcteristic Hazard Rafio (85% C1) Pallents  Ti £ KR {B5%CN
tence o the primary composite endpoint of CV death, Ovarall Traatmant Efuct : 2 ! :
non-latal M or non-tatal siroke in the overall study. NG e & il
5 i i and AL o 1T 114 148 B0 (061, 1.04)

The curves separate by 30 days (RRR 12%) and continug 1o Certral ard Soulh America o @182 18 m{m' it
diverge troughout the 12 month treaiment period (RAR Fltepe. Mos East 20 e 7 o
18%). ) ) A o Ve s omm oz uspmzew
A wide range of demagraghic, concurren! baseline medica- 100-<300 _;_'-—— BN TR &%Ham
tions, and other treatment cifferencas were xamined for their Final Disgnosa _._. ) usa e
influenice on outcome. Many of these are shown in Figue 8. et g = oL el
Such analyses mus! be interpreted cautiously, as differences STEMI 4+ L R+ [E7z o)
can reflect the play of chance among a large number of PRI DO Apuen + B g e aMEmon
analyses, Most of the analyses show effects consistent with e i Foril 2 A e DA
the overall results, but there are two marked exceplions: a iy simars = g o a2 B MBS
finging of heterogeneity by region and a strang influence of E,g,.&upm <24 nours aher randeemizaior] e Wn e d  OmGaCESH
1he maintenancs dose of aspirin, These are eonsidered further i - 4 RS 4 035 (0708
Delow Patienis urcergoing CABG ale! andomiraton i

5 M & 16725 92 19 0b 7609
Most of the characteristics shown are haseline character- e L I LR O
istics, but soma reflect post-randemization determinations o = W Gom pEpnon
(6.0, final diagnosis, aspirin maintanance duse, use of PCI), - - s
Patients were not stratifizd by initial diagnosis, but the effect e . = e B W gg; TR
in the unstable angina subset {detormined after random- Ghyeporeten lIoia Inhbgor o W a7 dis i
ization) appeared smaller than the effect in the NETEMI and = —a ELZRE T R K 076,107
STEMI subsats. The restlts in the subsets based o7 final Frycy g ER U slEmisiolin. | ol a8 110 GEO.0H
diagnosis (STEMI, NSTEMI and unstable angina) are also Yo - IR L E-Bﬁlﬂ-F‘é.'l-m;
presented in Figure 8. A . 10643 15 1;,3 gg; IE;: E'!u
Regional Differences Zﬁnzg" i—:_ e B Efgi }E:ﬂ 'i;a
Results in tha rest of the world compared to effects in North i & R N = = '_6 E_'m
America (US and Canada) show a smaller effect in North Wele X RO HEEE
America, numarically inferior to the control and driven by the Race = = N
US subset, The statistical test for the US/non-US comparisen et —-J—: = i‘gé §§ EE?:
s stafistically significant (p=0.009), and the same trand is il R i oAA G
present for both CV death and non-fatel ML The Individual T T T
results and nominzl p-values, like 2l subsat analyses, nead ‘0_‘___0;5__ 1 d_'i---g‘.o,
cautious interpretation, and they could represant ehance Ticageelor [Th) Better | Clopidogral (Cf) Betber
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Table 5 PLATO: CV Death, M, Siroke by maintenance aspirin dose in the US and outside the US

Ticagralor Clopidogral !
Raglon As;ﬁz‘;“ Evenis N Everts  HR(85%Cl)
us =>=300 324 40 as2 a7 1.62 (0.99, 2.64) : — -
2100 <300 22 2 18 2 .
<100 8 19 263 24 D.73(0.40,1.33) —-'——
Non-US  »=300 0 28 10 23 123(071,2.14) 1—-'——
~100-4300 503 62 511 € 1.00{071,1.42) o
«=100 7448 548 7443 699 0.78(0.69,087) -
T T T T T T
0125 0s0 1 2 4 8

findings. The consistency of the Gifferences (n both the CV
mortziity and non-fatal M1 components, however, suppors
the possibdity that the finding is rekabis.

A wide varly of baseling and procedural differences between
the US and non-US (Including intenced invasive vs. planned
medical management, use of GPIIL/lia inhibitors, use of
dris eluting vs. barg-metal stents) were examined to see if
they could account for regional differences, but with one
exception, aspirin maintenance dose, these differences did
nol appear Lo lead to diffarences in outcome.

Aspirin Dose

The PLATO protocal letl the choice of aspirin mairtenance
dose up 1o the investigator and Use patems wers very diffaent
in the US and elsewhere, with about 8% of non-US imvesti-
gators using aspirin doses above 100 my, and about 2% using
doses above 300 mp, in contrast with US practice, where 37%
of patients received doses above 100 my and 54% received
doses above 300 mp. Overall results 1avored BRILINTA when
used with low maintenance doses (<100 mg) of aspirin, and
results analvzed by aspirin dose were similar in the US and
glsewhere  Figure § shows overall resulls by median aspinin
dose. Table 5 shaws results by region and dose,

Like any unplanned subset analysls, especially one whare the
characteristic is not 2 true baseling characteristic (but may be
determinad by usual investigator practice), the above
analyses must be treated with caution. It is notable, however,
that aspirin dose predicts outcome in bath regions with a
imilar pattern, and that the paiiern is simitar for the two
major components of the primary endpoint, CV death and
non-tatal M1,

Despite the need 1o freal such results cautiously, there
appears fo be good reason fo restrict aspiin mainlenance
dosage accompanying ticagrelor ta 100 mg. Higher doses do
not have an established benefit in the ACS setting, and there is
a stronp suggestion Lhat vse of such doses reduces the effec-
tivaness of BRILINTA.

Pharmacogenatics

In & genetic substudy of PLATO {n=10,285), the effects of
BRILINTA compared to clopidogrel on thrombotic evenis and
bleeding wera not significantly affacted by CYP2019
genatype.

16 HOW SUPPLIED/STORAGE AND HANDLING
BRILINTA (ticagrebor) 30 m is supplisd as a round, biconves,
yelow, fim-coatad fadle! markad with a 80" above *T" on
one side.

Bottles of 60 - NDG 0186-0777-60

Buattles of 180 — NDG 01B6-0777-18

100 count Hospital Unit Dose = NOG 0185-0777-38

Slorage and Handling

Stare at 25°C (77°F); excursions permitted to 15°-30°C (59°-
B6°F) [see USP contratled room temperature].

>
Ticagrelor Better E Clopidogrel Betler

17 PATIENT COUNSELING INFORMATION

See FDA-approved patient laeling (Medication Guide)

17.1 Benafits and Risks

» Tell patients to take BRILINTA exactly as prescribed.

+ |nform patienis not to discontinue BRILINTA withoul
discussing it with the prescribing physician.

* Tell patients dailly doses of aspinn should not exceed
100 mg and to avoid taking any other medications that
contan aspirin,

+ Teli patients to read the Medication Guide.

17.2 Miny

Intorm patients that they:

* Will bleed and bruise more easlly

» \Will taka longer than usual to &top bleeding

* Should report any unanticipated, profonged or excessive
Biseding, or blood in their stool or wrine.

17.3 Other Signs and Symptoms Requiring

Medical Attention

+ Inform patients that BRILINTA can cause shorngss of
breath. Tefl them to contact their docter if 1hey experience
unexpected shoriness of breath, especially if savera.

17.4 Invasive Procedures

Instruc! palients te:

+ Inform physicians and dentists (hat ihey are taking
BRILINTA betare any surpery or danial procedure.

« Tell the doctor perfarming any surgery or denfal procedurs
o ftalx to the prescrbing physician before slopping
BRILINTA.

17.5 Concomitant Medications

Tell patients to fist all prescrption madications, gver-ha-

counter medications or distary supplements they are taking or

plan to take 50 the physician knows about other treatments
that may atfect bleeding risk (2.0 warlasin, heparin).

Issued: March 29, 2013

BRILINTA® i5 a frademark of the AstraZensca group of
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