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NOAC - Differences

e Mechanism of action
e Pharmacokinetics
e Pharmacodynamics

e Documentation of health benefits and
long-term safety



NOACs: chemical structure
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Sites of action of warfarin, apixaban, dabigatran,
and rivaroxaban
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Rapid Absorption
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A single 150 mg dose in
12 healthy males.
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The effect of food on the absorption and
pharmacokinetics of rivaroxaban

Jan Stampfuss', Dagmar Kubitza®, Michael Becka® and Woligang Mueck'

fChnical Pharmacology, and Departrment of Bliomelry, Pharmacometry, Bayer
Pharma AG, Wuppertal, Germany
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Food-effect studies with 10 mg
and 20 mg rivaroxaban

In line with US food-effect guidelines
[21]. the study drug was administered in
the moming after a fasting period of at least
10 hours or within 5 minutes after a standard-
1zed high-fat. high-calorie American break-
fast. which had to be eaten within 30 min-
utes. This breakfast consisted of two large
eggs. two slices of fried ham. two slices of
toast, 20 g butter. 25 g of pan-fried potatoes.
250 ml milk (3.5% fat). and 100 — 200 ml
decaffeinated coffee. This meal contained a
total of 1.051 kcal with 42 g proteins. 67 g
carbohydrates. and 63.5 g fat.



Foods does not affect the pharmacokinetic
profile of apixaban
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Summary of absorption, metabolism, and excretion of
dabigatran, rivaroxaban, and apixaban
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Table 8. Examples of In Vivo CYP3A and P-gp Inhibitors and Their Relative Potency

P-gp Inhibitor Non-P-gp Inhibitor
Strong CYP3A | ltraconazole, Voriconazole
Inhibitor lopinavir/ritonavir, telaprevir,

clarithromycin, ritonavir,*
ketoconazole,®
imdinavir/ritonavir,*conivaptan

Moderate Verapamil, erythromycin,* None identified
CYP3A diltiazem, dronedarone

Inhibitor

Weak CYP3A | Lapatinib, quinidine, Cimetidine
Inhibitor ranolazine, amiodarone.

felodipine, azithromycin®

FDA 2012



P-GP Inhibitors

» Amiodarone: Dabigatran exposure in healthy subjects was
increased by 60 % in the presence of amiodarone

»Verapamil: When dabigatran 150 mg was coadministered with
oral verapamil, the C_ ., and AUC of dabigatran were
iIncreased,but the magnitude of this change differs, depending on
timing of administration and formulation of verapamil

» Clarithromycin: Dabigatan exposure (AUC) in healthy subjects
was increased by about 19 % in the presence of clarithromycin
without any clinical safety concern

»Current US labeling for dabigatran with rifampicin a P-GP
inducers should be avoided

Pradaxa® — Summary of Product Characteristics
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ORIGINAL INVESTIGATIONS

Amiodarone, Anticoagulation,

and Clinical Events in Patients
With Atrial Fibrillation

Insights From the ARISTOTLE Trial

Greg Flaker, MD." Benato D, Lopes, MO, P, Elaine Hytek, MD, MPHL: Tosel M. Woplyta, M5,

Latse Thomun, Pel) Sama M. Al-Khassh, MD, NS, Besee M. Sullvan, ND.* Stefun N, Hobnlowsr, MD,

Dawvsd Garcia, NE, - Michae! Hanra, MD.* Jobn Arseresa, MBES > Vel -Pekka Mancka, ND, WD Pasd Donan, MDD
Ao Avetum, MD, P | Matys Seltal, MD, DS Lars Walentin, MDD, ) Chentopber B, Geargges, MDD
for the ARISTOTLE Conminess and hivestignons
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Adjusted outcomes of rivaroxaban vs warfarin stratified

by amiodarone use at baseline
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FASTTRACK CLINICAL RESEARCH

Py

Edoxaban vs. warfarin in patients with atrial
fibrillation on amiodarone: a subgroup analysis
of the ENGAGE AF-TIMI 48 trial

J. Steffel' R.P, Giugliano®, E, Braunwald®, S.A. Murphy®, D, Atar’, H. Heidbuchel®,
A Camm®, EM. Antman?, and C.T. Rufr?*

Efficacy of edoxaban vs. warfarin in patients with and without amiodarone at baseline
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Safety of edoxaban vs. warfarin in patients

with and without amiodarone at baseline
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European Heart Journal (2015) 36, 2239-2245
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Profilo concentrazione-tempo dei NOA in base alla
funzionalita renale ed epatica, alla co-somministrazione di
inibitori ed induttori di P-gp e CYP3A4
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Plasma concentration profiles of rivaroxaban and apixaban
in atrial fibrillation patients
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Gong Y and Kim RB
Canadian Journal of Cardiology 29 (2013) S24eS33

NOAC vs. warfarin: sanguinamenti maggiori gastrointestinali

NOAC Warfarin

No. di eventi (%/a) HR 95%CI
Rivaroxaban ' 224 (3.15) 154 (2.16) 1.46 1.19-1.78
Apixaban ? 105 (0.76) 119 (0.86) 0.89 0.70-1.15
I T : T 1
0.0 0.5 1.0 15 2.0

Patel ot al. NEJM 2011;365:883-91

A favore dei NOAC

Granger ot al. NEJM 2011;365:981.92,
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Comparative
pharmacodynamics
of warfarin and of

NOASs
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78:227-239 2013
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Rivaroxaban: similar onset and offset of
action to enoxaparin
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Andexanet: Designed to Reverse Activity of Factor Xa Inhibitors
Through a Well-Defined Mechanism of Action
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ANNEXA™.A: A Phase 3 Randomized, Double-Blind, Placebo-
Controlled Trial, Demonstrating Reversal of Apixaban-Induced
Anticoagulation in Older Subjects by Andexanet alfa (PRTO64445),
a Universal Antidote for Factor Xa (fXa) Inhibitors
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100% of andexanet treated subjects had 2 go% reversal of anti. fXa
activity and restocation of thrombin generation to baseline (pre-
anticoagulant) levels

Andexanet produced near complete normalization of all coagulation
parameters measured within 2 minutes of completion of infusion
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Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Stroke or systemic embolic events subgroups (A) and
major bleeding subgroups (B)

Lancet 2014; 383: 955-62




CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE »

Net Clinical Benefit of Non-vitamin K Antagonist
Oral Anticoagulants Versus Warfarin in Phase III
Atrial Fibrillation Trials

Gisdia Renda, MD, PAD, " Marta &5 Nicela, PhD," Raffaele De Caterisa, ND, PRD’
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Bleeding rates of newer anticoagulants
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Major Bleeding Event and Ischemic Stroke/SEE Vs
Trough Plasma Concentration of Dabigatran

Reilly PA et al. J Am Coll Cardiol 2014;63:321-8



Chinical Pharmacology: Advances and Applications Dove

3 ORIGINAL RESEARCH
A randomized direct comparison of the
pharmacokinetics and pharmacodynamics

of apixaban and rivaroxaban
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Plasma concentration over time at steady state
after treatment with rivaroxaban or apixaban

Inset: Individual plasma
concentration—time profiles
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Anti-FXa activity over time at steady state on day 4 of
treatment with rivaroxaban or apixaban

Inset: Individual plasma
concentration—time profiles
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Europace Advance Access published February 17, 2015

REVIEW

Non-vitamin K antagonist oral anticoagulants:
considerations on once- vs. twice-daily regimens
and their potential impact on medication
adherence

Bernard Vrijens'? and Hein Heidbuchel**




« Because NOACs have plasma half-lives of12 h, the twice-daily
dosing regimen is less prone than the once-dailydosing
regimen to hazardously high peaks or hazardously low troughs
In anticoagulant concentrations and associated actions.

* The continuity of drug action is greater with twice-daily than with
once-daily dosing, despite the fact that a few more doses are
skipped with twice-daily than with once-daily dosing.

« This paradox is explained by the disproportionately greater

impact on drug action of skipping a once-daily than a twice-
daily dose.

Europace Advance Access published February 17, 2015



Once-daily vs. twice-daily dosing: difference between
intake and predicted biological impact in general

Europace.
2015 Feb 17.
pii: euu311.




Major gastrointestinal bleeding

Gomez-Outes A et al Thrombosis. 2013;2013:640723



,/- Adversetvent

g gy
- —,
-




e abian

ll. ah

ol i

Waciasal

"

M

4 ‘n.nllzl ' M

Hasmogiotan docrosoe)
S Tl

Maemmatoemas

vl S e
haemorthapn
Haermorthage Uyspeoes s
‘\,'-'-.- [ e = b 15 ['-"
o Th ol e

s irimigy' i

hasmore hage

Mool noemasdyied
100 oo
AT IO

hemorctage . Hasomoerhage




Discontinuation rates of NOACs in real world

Retrospective cohort study NVAF patients newly prescribed a NOAC or newly prescribed warfarin without
knee/hip replacement surgeries in the time period of Jan 1 — Dec 31, 2013

Discontinuation rates of OACs
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\2 Rivaroxaban vs. apixaban*: HR** = 1,125 (Cl: 1.121-1.317), P<0.0001
° Warfarin vs. apixaban*: HR** = 1.638 (Cl: 1.514-1.772), P<0.0001
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* Effect size is versus apixaban which acts as a reference category.

** Analysis controlled for other variables including age, gender, onset of embolic or primary ischemic stroke, dyspepsia or stomach discomfort, congestive heart
failure, coronary artery disease, diabetes, hypertension, renal disease, myocardial infarction, history of TIA or stroke and history of bleeding.

Pan et al. Presented at the ESC Congress 2014. Abstract #5112.



Characteristics of Novel Oral Anticoagulants Compared With Warfarin

Savelieva | and Camm JA Clin Cardiol 2014 Jan;37(1):32-4




