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Landmark Oral Anticoagulation Trials: Mortality

Head-to-head studies do not exist, so direct comparisons between agents
may not be made

Pts with events (%/yr)

NOAC Warfarin HR 95% Cl
Dabi 1101 446 (3.75) 487 (4.13) —B 0.91 0.80-1.03
Dabi 1501 438(3.64) 487 (4.13) —l— 0.88 0.77-1.00
Riva 20(b] 582 (4.50) 632 (4.90) —l 0.92 0.82-1.03
Apix 5[c] 603 (3.52) 669 (3.94) —— 0.89 0.80-0.96
Edox 30!d] 737(3.80) 839 (4.35) —M— 0.87 0.79-0.96
Edox 60!d] 773 (3.99) 839(4.35) —T 0.92 0.83-1.01
I I I I
0.0 0.5 1.0 1.5 2.0
< >
Favors NOAC Favors warfarin

Full dose NOAC meta-analysis: RR (95% CI) = 0.90 (0.85-0.95) - Ruff et al. Lancet 2014

a. Connolly SJ, etal. N Engl J Med. 2009;361(12):1139-1151.
b. Patel MR, et al. N Engl J Med. 2011;365(10):883-891.

c. Granger C, et al. N Eng J Med. 2011;365(11):981-992.

d. Giugliano RP, et al. N Engl J Med. 2013; 369(22):2093-2104.
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What is ‘valvular’ atrial fibrillation? A reappraisal

Raffaele De Caterina' and A. John Camm?*
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- Atruly poorly defined term, often preventing the
possible and correct use of NOACs

- We propose the term ‘mechanical and rheumatic
mitral valvular AF’ (acronym: MARM AF) as an
accurate description of conditions where NOACs
should not be used

De Caterina F & Camm AJ Eur Heart J 2014;35: 3328-35



Valvular Heart Disease Patients on Edoxaban or
Warfarin in the ENGAGE AF-TIMI 48 Trial

Stroke/SEE by treatment

Patients With Events (%)
d
1

NO VHD (n = 18222)

Stroke/SEE by treatment
VHD (n = 2824)

HR (95% CI): 0.91 (0.77-1.07)
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Interaction p value: 0.57

Valvular Heart Disease Patients
on Edoxaban or Warfarin in the
ENGAGE AF-TIMI 48 Trial

Raffaele De Caterina, MD, Pub," Giulia Renda, M, Pub,* Anthony P. Camicelli, MD,” Francesco Nordio, Pub,”

Marco Trevisan, MSc.” Michele F. Mercuri, MD, Christian T, Ruff, MD, MPH,” Elliott M. Antman, MD,"
Eugene Braunwald, MD,” Robert P. Giugliano, MD, SM"

—— Higher-Dose Exoxaban Regimen

De Caterina, R.
et al.
J Am Coll Cardiol.
2017;69(11):
1372-82.



CENTRAL ILLUSTRATION SSEE and Major Bleeding in Patients Without and With VHD, Treated With Higher-Dose
NOACs or Warfarin

Stroke/SEE Major Bleeding

Risk Ratio Risk Ratio
Study or Subgroup IV, Random, 95% CI Study or Subgroup IV, Random, 95% CI
NO VHD NO VHD
ARISTOTLE —t ARISTOTLE o
ENGAGE AF-TIMI 48 (Higher Dose) ot ENGAGE AF-TIMI 48 (Higher Dose) e
RE-LY (Higher Dose) —_— RE-LY (Higher Dose) . —
ROCKET AF -t ROCKET AF ——
Subtotal RR (95% C1)=0.84 (0.75-0.95) & Subtotal RR (95% Cl)=0.85 (0.70-1.02) e
VHD VHD
ARISTOTLE —_— ARISTOTLE S
ENGAGE AF-TIMI 48 (Higher Dose) _— ENGAGE AF-TIMI 48 (Higher Dose) ==
RE-LY (Higher Dose) — RE-LY (Higher Dose)
ROCKET AF —r— ROCKET AF —_—
Subtotal RR (95% C1)=0.70 (0.58-0.86) E-=3 Subtotal RR(95% C1)=0.93 (0.68-1.27) <5
Total (95% Cl) RR=0.81(0.73-0.89) L 2 Total (95% Cl) RR=0.88 (0.75-1.02) &
1
0!2 ofs 1 '2 5 0!2 0!5 1 l2 é
Favors NOACs Favors VKAs Favors NOACs Favors VKAs

Renda, G. et al. J Am Coll Cardiol. 2017;69(11):1363-71.

Forest plot with individual and summary estimates of the relative risk (RR) and 95% confidence interval (Cl) of stroke/SEE and major bleeding for higher-dose NOACs
versus warfarin among patients without and with VHD, separately and overall. A random-effect model was applied to estimate RR and 95% CI. Squares and diamond
sizes are proportional to study weight. Inter-study heterogeneity, separately reported for no-VHD and VHD groups, and for the overall population, was tested using
Cochran's Q test (see text for details). The figure shows that the relative efficacy and safety of NOACs versus warfarin as to the main efficacy (stroke/SEE) and safety

(major bleeding) endpoints are similar in no-VHD and VHD patients. Cl = confidence interval; IV = inverse variance; NOAC = non-vitamin K antagonist oral
anticoagulant; RR =relative risk; SEE = systemic embolic events; VHD = valvular heart disease.




Edoxaban for the Prevention of
Thromboembolism in Patients with Atrial
Fibrillation and Bioprosthetic Valves

Carnicelli AP, De Caterina R,

...Giugliano RP

A

14%
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6%

Stroke or SEE

4%

2%

0%

No. at risk
Warfarin
HDER

LDER

Stroke or Systemic Embolic Event

HDER vs Warfarin: HR 0.37 (95% Cl 0.10-1.42); p=0.15
LDER vs Warfarin: HR 0.53 (95% C1 0.16-1.78); p=0.31

Warfarin (N=70)
e HDER (N=63)
— | DER (N=58)

0 0.5 1 15 2 2.5 3
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70 68 61 58 56 39 19

63 61 59 58 57 36 20

58 55 54 53 49 39 24

B

Major Bleeding

20%

18%

16%

14%

12%

10%

8%

6%

4%

2%

0%

Major Bleeding

HDER vs Warfarin: HR 0.50 {95% C1 0.15-1.67); p=0.26
LDER vs Warfarin: HR 0.12 {95% Cl 0.01-0.95); p=0.045

Warfarin (N=69)
= HDER (N=63)
e | DER (N=58)

0 0.5 1 1.5 2 2.5 3
Years

69 61 53 47 a3 30 14

63 52 47 41 ag 23 11
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C

Net Clinical Outcome

30%
28%
26%
24%
22%
20%
18%
16%
14%
12%
10%

Primary Net Clinical Qutcome

HDER vs Warfarin: HR 0.46 (95% Cl 0.23-0.91); p=0.03
LDER vs Warfarin: HR 0.43 (95% Cl 0.21-0.88); p=0.02

Warfarin (N=70)
m——— HDER (N=63)
m— | DER (N=58)

] 0.5 1 15 2 25 3
Years

70 62 52 45 41 28 13

63 52 45 41 39 23 11

58 51 47 44 40 32 19

Circulation 2017; 135:XXX, in press
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Atrial fibrillation

v

No (L., non-valvular AF)

Yes
<65 years and lone AF (including females)
¢ No
Assess risk of stroke
(CHA ,DS,-VASc score)
Y v v
0 | aL-\ 22 I|
i i fA
Oral anticoagulant therapy
I A
| |
Assess bleeding risk
(HAS-BLED score)
i tient va
and prlzerencs ™
I g
} I
Y Y Y Y VY
No antithrombotic NOAC VKA

therapy

Antiplatelet therapy with aspirin plus clopidogrel, or—less effectively—aspirin
only, should be considered in patients who refuse any OAC, or cannot tolerate
anticoagulants for reasons unrelated to bleeding. If there are contraindications to
OAC or antiplatelet therapy, left atrial appendage occlusion, closure or excision
may be considered.

Colour: CHA.DS.-VASc; green = 0, blue = |, red 21
ine: solid = best option; dashed = alternative option.

AF = atrial fibrillation; CHA,D5.-VASe = see text; HAS-BLED = see texg;
MNOAC = novel oral anticoagulant; OAC = oral anticoagulant;

VKA = vitamin K antagonist.

‘Includes rheumatic valvular disease and prosthetic valves.

[\

CHADS-VASc ESC 2012 AHA 2014
0 none none |laB
1 anticoagulation  anticoagulation or

aspirin or none|lbC

>2 anticoagulation  Anticoagulation

Camm Al et al. Eur Heart J 2012;33:2719-47
January et al. Circulation 2014;130:e199-e267 . ‘




CHA DS -VASc score Patients (n = 73538) Stroke and thromboembolism
event rate at | year follow-up (%)

0 6369 ) |0.78

| 8203 ) (20

2 1277 | 3.71

3 17371 5.92

4 13887 9.27

5 8942 15.26

6 4244 19.74

7 1420 21.50

8 285 22.38

9 46 23.64

Adapted from Olesen JB, et al., Br Med J 2011;342:doi: 10.1136/bm;j.d124

www.escardio.org/guidelines

i ©

Guidelines update e o

SOCIETY OF
CARDIOLOGY*


http://www.escardio.org/guidelines

OAC, Aspiriny or No Therapy in Patients With
Nonvalvular AF With 0 or 1 Stroke Risk Factor Based
p CHA,DS,-VASc score )4

p etlal J Am/Coll Cardiol 2015;65(14):1385-94

Event Rates Per 100 PYs at 1 Year FU
According to Treatment Strategy Initiated at
Day 14 After Discharge With Incident AF

No risk factors 113 1 risk factor

Low-risk patients have
a truly low risk for
stroke and bleeding.

With 1 additional
stroke risk factor,
there was a

significant 50
increase in event » 078 0 “
rates (particularly W15 10 .16 :

mo r.t al |ty) If non- No Rx Aspirin  Warfarin No Rx Aspirin  Warfarin
anticoagulated.

Ischaemic stroke ®Death ®ICH




Yes

.

OAC should be
considered (llaB)

VA Y

s

Oral anticoagulation
indicated
Assess for contra-indications
Correct reversible
bleeding risk factors

-

LAA occluding devices
may be considered in
patients with clear
contra-indications

for OAC (IIbC)

v « v

=

AF = atrial fibrillation; LAA = left atrial appendage; NOAC = non-vitamin K antagonist oral anticoagulant; OAC = oral anticoagulation; VKA = vitamin K antagonist.
*Congestive heart failure, Hypertension,Age =75 years (2 points), Diabetes, prior Sstroke/TIA/embolus (2 points),Vascular disease, age 65-74 years, female Sex.

tIncludes women without other stroke risk factors.
“llaB for women with only one additional stroke risk factor:
“IB for patients with mechanical heart valves or mitral stenosis.

ESC 2016

Guidelines for AF



 ...but | advise for NOACs because of their
proven equal safety, but better efficacy,
compared with aspirin

* and because of their better safety
compared with VKAS
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Efficacy and Safety of Edoxaban in Elderly Patients With Atrial
Fibrillation in the ENGAGE AF-TIMI 48 Trial

Eri Toda Kato, MD, PhD; Robert P. Giugliano, MD, SM; Christian T. Ruff, MD, MPH; Yukihiro Koretsune, MD, PhD; Takeshi Yamashita, MD,
PhD; Robert Gabor Kiss, MD, PhD; Francesco Nordio, PhD; Sabina A. Murphy, MPH; Tetsuya Kimura, MS; James Jin, PhD; Hans Lanz, MD;
Michele Mercuri, MD, PhD; Eugene Braunwald, MD; Elliott M. Antman, MD

Adjusted HR (95% Cl)
65-74vs. <65years; 1.45(1.04-200)  1.13(0.77-1.67) 1.83 (1.40- 2.39) 330 (1.72-6.31)
>75 vs. <65 years;  1.83(1.32-2.54) 1.81 (1.24- 2.63) 2.68 (2.04- 3.52) 3.77 (1.94- 7.30)
6.0 -
Ptrend all<0.01
50 4.8
E Ll <65years
> Ll 65-74 years
‘EI'L 4.0 - B :75vyears
- 3.3
&
o 3.0-
© 23
= 1.8 1.8
c i
g 20 1.7
i 1.1 1.1 1.2
10 | 09 09
Ll L i
0.0 57 | 112 44 | | 69 81 | 173
Stroke/Systemic Ischemic Major Bleeding Intracranial
Embolic Event Stroke Hemorrhage
(N=337) (N=235) (N=524) (N=132)

J Am Heart Assoc. 2016;5: . Gx
e003432 doi: 10.1161/JAHA.116.003432) ._zi

~z— } &



Efficacy and Safety of Edoxaban in Elderly Patients With Atrial
Fibrillation in the ENGAGE AF-TIMI 48 Trial

Eri Toda Kato, MD, PhD; Robert P. Giugliano, MD, SM; Christian T. Ruff, MD, MPH; Yukihiro Koretsune, MD, PhD; Takeshi Yamashita, MD,
| PhD; Robert Gabor Kiss, MD, PhD; Francesco Nordio, PhD; Sabina A. Murphy, MPH; Tetsuya Kimura, MS; James Jin, PhD; Hans Lanz, MD;
Michele Mercuri, MD, PhD; Eugene Braunwald, MD; Elliott M. Antman, MD

Event rate (%/yr)_ Edoxaban vs. Warfarin
War Edo HR (95% CI) p-int
Stroke/SEE
<65 years 11 11 —— 094 (085- 137) 084
65-74 years 18 186 —e- 0.89 (068- 1.16)
>75 years 23 19 —=— 0.83 (0.66- 1.04)
Ischemic Stroke
<65 yoars 09 09 . 101 (067- 154) 048
65-74 years 11 13 T 116 (0.84- 1.50)
=75 years 17 15 —- 0.90 (069- 1.16)
Hemaorrhagic Stroke
<65 yoars 02 02 092 (0.37- 225) 031
65.74 years 06 03 —_— 041 (023 0.72)
>75 yoars 05 03 —— 0.58 (0.35- 0.97)

J Am Heart Assoc.
<03 years 02 02 —-l— {1)$ Eg;é:fgli 009 201615

Fatal Stroke

6574 years 04 04
=75 years 06 05 — 086 (0.57- 1.31) .
Major Bleeding — e003432 doi:
T 33 25 - o s ve 10.1161/JAHA.116.003
65-74 years 33 25 0.75 (0.60- 0.94)
>75 years 48 40 —iH 0.83 (0.70- 0.99) ' . .
'c".!ﬁS years 03 03 F 1.03 (046- 2209) 014 432)
65.74 years 09 04 e 042  (0.25- 0.70)
=75 years 12 05 —_— 040 (0.26 - 0.62)
e v 02 02 . 072 (027- 189) 068
6574 yoars 03 02 - D62 (0.28- 1.37)
=75 years 06 03 — 0468 (0.25- 0.84)
Major G\ Bieading 07 08 — 103 (0.63- 166) 067
65-74 years 12 14 . — 120 (0.86- 169)
=73 years 17 22 = 132 (101-172)
0.2 o.s 1- 7 5
CeEsss——— EE——
Edoxaban Warfarin better
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NOAC Prescription Data —
The problem of the underdosing

An unexpectedly high proportion of prescriptions for apixaban are for 2.5
mg. Similar patterns are seen with rivaroxaban and dabigatran

Apixaban Rivaroxaban Dabigatran

Q4 2014 Q4 2014 Q4 2014

Country 25mg  5Smg 10mg 15mg 20mg 75mg  110mg 150mg
UNITED STATES 20%  76% 6% 21%  73% 16% 0%  84%
JAPAN 58% 55%  45% 0% 40%  60% 0%
[GERIVINN'Y Th 9% | 4% 34k 6% 2% 61%  37%
CANADA 8%  62% 6% 26%  68% 1%  52%  47%
AUSTRALIA 39%  61% 2% 30%  68% 0% 63%  37%
JUNITED KINGDOM % 8% | 6% 2% 71% 3% 51%  46%
SPAIN 37%  63% 5% 33%  63% 3% 60%  38%
IFRANCE 4%  54% | 0% 0% 0% 0% 0% 0%
BELGIUM 30%  70% 2%  42%  56% 0% 60%  40%
[ITALY 3%  65% | 2% 37%  61% 0% 63%  36%

Alexander et al. Poster presentation at ESC Aug/Sept 2015;
London, UK Poster/oral poster no.2032




* Likely, apixaban 2.5 mg twice dally is being “over-
prescribed” in patients with either one or no dose-

reduction criteria because of concerns about
safety.

Alexander JH, et al. JAMA Cardiol. 2016 Jul 27. doi: - TRkERE
10.1001/jamacardio.2016.1829. [Epub ahead of print] I
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Agproved NOAC dose.in renal insufficiency

Dabigatran Apixaban Edoxaban Rivaroxaban
When CrCl3049)nlmin, 150mg  GrCl 159 hlimin: 25 mg BID | 30 mg OD 15 mg OD
BID is possible (SmPC) but 110 mg  If two-out-of-three: serum when CrCl when CrCl
BID should be considered (as per creatinine = 1.5 mg/dL, age =80 15|..r"min 15 @ L/min
ESC guidelines)’ years, weight <60 kg: 2.5 mg BID
Note: 75 mg BID approved in US only”:
if CrCl 15-30 mU/min 20ofA,B, C

if CrCl 30— 49 mL/min and other crange

factor Table & (e.g. verapamil

o e N O R O I

consider dose reduction

- reduce dose

B not recommended -

Cr Cl / 10 = interval in months to recheck renal function Gy \ﬂ{s

Heidbuchel H et al. Europace 2015; Aug 31
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Antidotes

Y

Factor Xa Andexanet

IDARUCIZUI;AAB A N d exan et

Situations where anticoagulant reversal agents are needed
- in life-threatening or uncontrolled bleeding
-  for emergency surgery/urgent procedures




Idarucizumab

A Dilute Thrombin Time in Group A A Concentration of Unbound Dabigatran in Group A C Concentration of Idarucizumab in Group A
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Time of Blood Sample

Among 68 patients with an elevated dilute thrombin time and 81 with an elevated ecarin clotting
time at baseline, the median maximum percentage reversal was 100%. Idarucizumab normalized
the test results in 88 to 98% of the patients, an effect that was evident within minutes.
Concentrations of unbound dabigatran remained below 20 ng per milliliter at 24 hours in 79% of
the patients. “

Pollack CV Jr et al, N Engl J Med. 2015 6;373(6):511-20




Andexanet-alfa

ANNEXA-A and ANNEXA-R

Résults of Phase III (first part)

b

A Apixaban Study, Andexanet Bolus
End of
bolus

2507 - Placebo (N=9)
H - Andexanet (N=24)
200+

150-

100~

Anti-Factor Xa Activity (ng/ml)

S0

0 P

1 T T T T T T T T T T T T T T
0.0 0.2 04 0.6 1 2 3 4 5 € 7 8 9 1011 12

Hours since Bolus

B Rivaroxaban Study, Andexanet Bolus

Anti-Factor Xa Activity (ng/ml)

400

End of
bolus

-~ Placebo (N=14)
-~ Andexanet (N=27)

73

t T T T
0.0 02 04 086

— T T T T T T T T T T T
1 2 3 4 5 & 7 8 9 1011 12
Hours since Bolus

Attivita anti-Xa tra le persone che avevano ricevuto il trattamento anticoagulante con apixaban o rivaroxaban
misurata prima e dopo la somministrazione di andexanet o placebo al
somministrazione del bolo. Pannello A mostra i dati dai partecipanti allo studio apixaban con un bolo
endovenoso di 400 mg o placebo; Pannello B mostra i dati dei partecipanti allo studio rivaroxaban (ALLEGATO

A, con un bolo endovenoso di 800 mg o placebo . (' <
" :/. A
PR

Siegal DM et al, N Engl J Med. 2015 Dec 17;373(25):2413-24 GNP 4

giorno 4. al termine della




Andexanet-alfa

ANNEXA-A and ANNEXA-R
Results of Phase III (second part)

C Apixaban Study, Andexanet Bolus plus Infusion D Rivaroxaban Study, Andexanet Bolus plus Infusion
End of End of End of End of
bolus infusion bolus infusion
S i @ Placebo (N=8) ™ i @ Placebo (N=13)

- : : -i- Andexanet (N=23) . - H -l Andexanet (N=26)
= 1 1 = 1 1

E 20{T! : E : :

b 1 1 oo i 1

E 1 = 1 1
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ol Ll
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o o
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S 504 e
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Hours since Bolus Hours since Bolus

Attivita anti-Xa tra le persone che avevano ricevuto il trattamento anticoagulante con apixaban o rivaroxaban misurata
dopo la somministrazione di andexanet o placebo al termine della somministrazione dell'infusione. Pannello C
partecipanti allo studio che hanno ricevuto apixaban+andexanet, come bolo endovenoso di 400 mg piu un’infusione di 4
mg-per-minuto per 120 minuti o placebo; e Pannello D partecipanti allo studio che hanno ricevuto
rivaroxaban+andexanet, come bolo endovenoso 800 mg piu un’infusione a 8-mg-per-minuto per 120 minuti o placebo. {/

Siegal DM et al, N Engl J Med. 2015 Dec 17;373(25):2413-24




Time Courses of Thrombin Generation before and after the Administration

of Andexanet
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Reduction in tissue
factor pathway
inhibitor (TFPI)
activity, an
endogenous,
reversible fXal

Increase in
prothrombin
fragments F1 and F2



Summary and conclusions

1 - NOACs are life-saving drugs

2 - The term nonvalvular is misleading

3 - OACIn low thromboembolic risk patients is debated,
but I favor its use

4 - The elderly benefit from NOACs (vs warfarin and ASA)

5 - Registries and Subgroup data are reassuring

6 - Approved dosing may differ from trial protocols

7 - Antidotes for NOACs have been developed and one of

them, idarucizumab, is already available




Pointers Towards Which NOAC to Choose

High risk of bleeding, e.g. Consider agent / dose with the
HAS-BLED >3 lowest incidence of bleeding

Previous Gl bleeding or Consider agent with the lowest
I high-risk of Gl bleed reported incidence of Gl bleed

High risk of ischemic Consider agent / dose with the
stroke, low bleeding risk best reduction of ischemic stroke

Previous stroke Consider best investigated agent
(secondary prevention) . or greatest reduction of 20 stroke
I CAD, previous Ml or high- Consider agent with a positive
risk for ACS/MI effect in ACS
Renal impairment Consider agent least dependent on
P renal function
: Consider agent / dose with no
Gl upset / disorders reported Gl effects

Apixaban
Dabigatran 110
Edoxaban 30

Apixaban

Dabigatran 150

Apixaban
Rivaroxaban

Rivaroxaban

Apixaban
Rivaroxaban

Apixaban
Rivaroxaban (J)
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Rivaroxaban

Cardioversion/ablation . Consider agent tested in RCTs =

LAA thrombosis Consider agent ...

Patient preference Consider once daily formulation

Ethnicity (e.g. Asians) Consider agent/dose tested in
Asians

Update from: Savelieva I, et al. Clin Cardiol 2014;37:32-47

?

Rivaroxaban
Edoxaban

Apixaban
Dabigatran 110
Rivaroxaban 15




Thanks!




