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The efficacy of anticoagulant therapy in
preventing embolism related to D.C. electrical
conversion of atrial fibrillation

Thromboembolic Events
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Thromboembolic risk in 16 274 atrial fibrillation
patients undergoing direct current cardioversion
with and without oral anticoagulant therapy
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Anticoagulanti diretti
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Efficacy and Safety of Non-Vitamin K Antagonist @Crossmrk
Oral Anticoagulants After Cardioversion for
Nonvalvular Atrial Fibrillation
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Stroke/SEE
Favours NOACs VKAs Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

RE-LY 7 1319 4 664 52.7% 0.88 [0.26-3.00] ——

ROCKET-AF 2 138 1 132 13.9% 1.91 [0.18-20.85] I

ARISTOTLE 0 331 0 412 Not estimable

ENGAGE AF-TIMI 48 2 251 0 114 8.6% 2.28 [0.11-47.15])

X-VeRT 2 1002 3 502 24.8% 0.33 [0.06-1.99]) — &7

Total (95% CI) 3041 1824 100.0% 0.84 [0.34-2.04] i

Total events 13 8

Heterogeneity: Tau? = 0.00: Chi’ = 1.91.df = 3 (P = 0.59): I’ = 0% | e— + —

Test for overall Favours NOACs VKAs Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
RE-LY 15 1319 4 664 48.8% 1.89 [0.63-5.67] -+
ROCKET-AF 0 138 2 132 6.4% 0.19 [0.01-3.95] ¢ o
ARISTOTLE 1 331 1 412 7.7% 1.24 (0.08-19.82) .
ENGAGE AF-TIMI 48 0 251 0 114 Not estimable
X-VeRT 6 988 4 499 37.1% 0.76 [0.21-2.67)
Total (95% CI) 3027 1821 100.0% 1.12 [0.52-2.42]
Total events 22 11
Heterogeneity: Tau®? = 0.00; Chi* = 2.55,df = 3 (P = 0.47); I = 0% ) t f t i
Test for overall effect: Z = 0.30 (P = 0.76) oﬁg\}ou?s'lNOACleavour:%KA_}.oo

Bleeding

The American Journal af‘Medicine (201'6) ]'29, 1117-1123



Post-hoc analysis of DOACs RCTs

Limitations:

Retrospective analysis of pts undergoing CV

The RCTs trial were not powered to show a difference
In stroke and systemic embolism among treatment
arms in the setting of CV

Low event rates precluded a rigorous statistical
analysis between groups

A definitive superiority study is unlikely to be possible
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X-VERT X-VERT

Objective: efficacy and safety of rivaroxaban 20 mg OD compared with dose
adjusted VKA for the prevention of CV events in patients with
NVAF scheduled for cardioversion

Primary Endpoints

- Efficacy: composite of stroke, TIA, non-CNS systemic embolism, Ml or CV death
- Safety: ISTH major bleeding

Rivaroxaban Rivaroxaban
20 mg od* - 20 mg od* SOC
2:1 .g
=1504 s 15 ¢ 30-day
cardioversion : 42 days
- = \. days = follow-up
Study Population: N\ 3 _
et s Sufficient VKA(INR2-3) VKA (INR 2-3) SOC
or unknown duration, anticoagulation N=1500
scheduled for or : )
cardioversion (electrical Insnediote TEE Rlvaroxaba.n Rlvaroxaba‘n
or pharmacological) 20 mg od c 20mgod SOC
e / 2
c:::j:igsleariie:n e 2 42 da T
. (max. 56 days) .g ys follow-up
S ;
24  VKA(INR2-3) VKA (INR2-3) SoC

*CrCl 3049 ml/min: 15 mg od

Cappato R et al. Eur Heart J 2014: doi: 10.1093/eurhearty/ehu367;



Rivar oxaban vs. vitamin K antagonists
for cardioversion in atrial fibrillation

Total by treatment
Rivaroxaban VKA RR(95%Cl)
Efficacy, n (%)* n=978 n =492
& Primary end-point 5(0.51) 5(1.02) _0.50 (0.15-1.73~> _
Total by treatment Early Delayed
Rivaroxaban VKA (n=502) Rivaroxaban VKA (n=287) Rivaroxaban VKA (n = 215)
(n =1002) (n = 585) (n = 417)
CHA;,DS,-VASc score, n (%)
0 (or 1, if female only) 147 (14.7) 65 (12.9) 67 (11.5) 31(10.8) 80 (19.2) 34 (15.8)
1 (except for female alone) 215 (21.5) 118 (23.5) 128 (21.9) 66 (23.0) 87 (20.9) 52 (24.2)
>2 640 (63.9) 319 (63.5) 390 (66.7) 190 (66.2) 250 (60.0) 129 (60.0)
All-cause death 5(0.57) 3(0.61)
Safety, n (%)° n =988 n =499
< Major bleeding 6 (0.61) 4(0.80) 0.76 (0.21-2.671>
Fatal 1(0.10) 2 (0.40)
Critical site 2(0.20) 3 (0.60)
ICH 2(0.20) 1(0.20)
Hb decrease >2 g/dL 4 (0.40) 1(0.20)
Transfusion >2 units RBCsor 3 (0.30) 1(0.20)

whole blood

Cappato et al. Eur Heart J. 2014;35:3346-55




Rivaroxaban vs. vitamin K antagonists
for cardioversion in atrial fibrillation

Median time to cardioversion

100 B Rivaroxaban o
B VKA p<0.001
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Early Delayed

Patients cardioverted as scheduled*

100 -

80 -

o))
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AN
o

N
o

0

B Rivaroxaban

B VKA

77,0 p<0.001

36,3

Delayed cardioversion

*Reason for not performing cardioversion as first scheduled from 21-25 days primarily due to
inadequate anticoagulation (indicated by drug compliance <80% for rivaroxaban or weekly INRs
outside the range of 2.0-3.0 for 3 consecutive weeks before cardioversion for VKA)

Cappato et al. Eur Heart J. 2014;35:3346-55



Edoxaban versus enoxaparin-warfarin in patients
undergoing cardioversion of atrial fibrillation (ENSURE-AF):
a randomised, open-label, phase 3b trial

Non valvular AF for at least 48 hours but £12 months planned
for electrical cardioversion and anticoagulation therapy

 Primary efficacy objective:

— Compare the incidences of the composite endpoints of stroke, SEE, Ml
and CV mortality between the edoxaban group and the
enoxaparin/warfarin group from randomization to end of follow up (FU).

 Primary safety objective:

— Compare the incidence of the composite endpoints of major and CRNM
bleeding between the edoxaban group and the enoxaparin/warfarin
group from the first administration of study drug to end of treatment + 3
days.

 Secondary objective:

— Compare the incidences of the composite endpoints of stroke, SEE, Ml,
CV mortality and major bleedings between the edoxaban group and the
enoxaparin/warfarin group from randomization to end of follow up (FU).

Goette A. et al. Lancet 2016; 388: 1995-2003



Edoxaban versus enoxaparin-warfarin in patients
undergoing cardioversion of atrial fibrillation (ENSURE-AF):

a randomised, open-label, phase 3b trial

Study Flow Diagram:

2200 subjects planned to be randomized (1100 per treatment arm)

Edoxaban arm

' .

Warfarin arm : Warfarin arm

\ ; ' \ i :
| TR SR s Sy + e e e __ 3
iPost-CVN treatment | Follow-up period : 1 : : iPost-CVN treatment | Follow-up period :

: 28 days : 30 days : : 28 days : 30 days :

H  J H : : \ ] H :
Base:nc;* TEE/CVN End of treatment L *’ Baseline/ B Tv1 t i CVN(Day0) ppg of:cmmem R '
Randomization (Day 0) (Day 28) D"'\“m“""‘m_l"}' Randomization <, e (Day 28) “L“n.“““‘”,'_m_"
Follow-up Visit (Day-21) (Day-14)  pre_Treatment Follow-up Visit

(Day-3) (Day 58) . (Day-7) (Day 58)

Edoxaban arm

TEE-Guided Stratum

Non-TEE-Guided Stratum

Goette A. et al. Lancet 2016; 388: 1995-2003



ENSURE-AF

2199 patients enrolled
edoxaban (n=1095) enoxaparin—warfarin (n=1104)
The primary efficacy outcome was the 28-day composite of stroke or other systemic
embolic events, MI, or cardiovascular mortality.

- edoxaban arm - enoxaparin/warfarin group

Total rate TEE guided Non TEE guided

10% 0.8% g
- 0-0%

The combined rate of major or clinically relevant non major bleeding through 30 days
was 1.5% with edoxaban and 1.0% with enoxaparin plus warfarin.

Goette A. et al. Lancet 2016; 388: 1995-2003



Il punto della situazione...

Post hoc analyses of cardioversions in the RE-LY, ARISTOTLE,
ROCKET-AF and ENGAGE-AF trials found low rates of both
events.i-4 A limitation was a prolonged period of pre-
cardioversion anticoagulation.

e FOr more immediate cardioversion prospective trials
comparing rivaroxaban (X-VeRT)s and edoxaban (ENSURE-
AF)sagainst heparin/VKA in patients undergoing cardioversion
found comparable efficacy and safety with low event rates.

1. Nagarakanti R et al. Circulation. 2011;123:131-136

2. Flaker G et al. 3 Am Coll Cardiol. 2014;63:1082-1087
3. Piccini JP et al. J Am Coll Cardiol. 2013;61:1998-2006
4. Plitt A et al. Clin Cardiol. 2016;39:345-346

5. Cappato R et al. Eur Heart J. 2014;35:3346-3355

6. Goette A et al. Lancet. 2016;388:1995-2003



Cardioversione elettrica: TAO

Need for cardioversion
(electrical or medical)

Trial registrativi |

X-VERT
- Inquire patient about adherence to NOAC intake.
- Make note about patient answer in the chart. ENSURE AF
| Deemed well-adherent | | Doubt about adherence or ' 1
deemed high-risk for left
Insufficient data on Goal = early CV Goal = late CV
W —— safe substitution of
= LMWH/UFH by NOAC - Start NOAC 24h - Treat with NOAC for
Pasfonn TOR before CV 23w and ensure
/ * - Perform TOE adherence
Stick to existing before CV
institutional practice, (until more data from
ie. ongoing trials)
- LMWH and/or UFH
- With/without TOE
) )
If TOE detects atrial thrombus: postpone CV after longer period of anticoagulation, with repeat TOE
(No data on best strategy: converting to (heparin + ) VKA OR continuation of NOAC (trials ongoing) )
Jr v
| Cardiovert |
v

Continue NOAC for at least 4 weeks (longer based on CHA,DS,-VASc) I

H. Heidbuchel et al Europace 2015



Apixaban versus Heparin/Vitamin K Antagonist in
Anticoagulation-naive Patients with Atrial
Fibrillation Scheduled for Cardioversion:
EMANATE TRIAL

Objectives

e lO prospectively compare the outcomes of stroke, systemic
embolism, major bleeding, and clinically relevant non-major
(CRNM) bleeding in patients with <48 hours anticoagulation
randomized to apixaban or heparin/VKA in an open-label
trial with blinded endpoint adjudication.

e TO gaininsightinto the role of image guidance.

e J0 assess the value of aloading dose of apixaban in
patients rapidly transitioned to cardioversion.

Ezekowitz MD et al., Am Heart J 2016;179:59-68



EMANATE: study design

Early image-guided cardioversion is encouraged

Treatment period >
30 Days (+ 7 days) >

y N

Usual care

(parenteral heparin/VKAY)

» Cardioversion may be attempted up to 90 days
after randomization.

» Patients are followed for 30 days following CV or
90 days post-randomization if cardioversion is
not performed within that timeframe.

uolisianoipred

Apixaban 5 mg twice daily ( 2.5 mg BID in selected
patients**)

Five doses of apixaban will be administered prior to CV to
achieve steady state blood levels.

* Excluding other novel oral anticoagulants
** 2.5 mg twice daily if creatinine clearance 15—29 mL/min or if two of Clinical endpoints

the following criteria: age 280 years, weight < 60kg or creatinine 21.5 « Stroke

mg/dL (133 pmol) Systemic embolism

Major bleeding

Clinically relevant non-major bleeding
All-cause death

Ezekowitz MD et al., Am Heart J 2016;179:59-68



Apixaban versus Heparin/Vitamin K Antagonist
in Anticoagulation-naive Patients with Atrial
Fibrillation Scheduled for Cardioversion:
EMANATE TRIAL

Key baseline patient demographics

All 5-mg loading dose 10-mg loading dose
(n=753) (n=11) (n=331) (n=747)

Age, years, mean (SD) 64.7 (12.2) 63.2(12.2) 64.5 (12.8)
Sex, female, n (%) 248 (32.9) 4 (36.4) 123 (37.2) 250 (33.5)
Race, white, n (%) 654 (86.9) 10 (90.9) 322 (97.3) 648 (86.7)
Weight, kg, mean (SD) 87.9 (20.6) 90.2 (21.0) 86.3(19.8)
Hypertension, n (%) 496 (65.9) 9(81.8) 221 (66.8) 481 (64.4)
LVEF <40, n (%) 45 (6.0) 0 21 (6.3) 54 (7.2)

Diabetes, n (%) 154 (20.5) 1(9.1) 75(22.7) 140 (18.7)
CHA,DS,-VASc score, mean (SD) 2.4(1.7) 4.4(1.8) 2.3(1.7) 2.4(1.7)

Creatinine clearance, mL/min, mean 79.2 (50.6) 91.7 (52.1) 78.5 (49.0)

(SD)

Ezekowitz MD et al., Am Heart ) 2016;179:59-68



EMANATE trial: results

» EMANATE evaluated 1500 patients scheduled for
cardioversion. All received < 48 hrs anticoagulation and
61% were not anticoagulated prior to randomization.

» There were 1038 active and 300 spontaneous
cardioversions; 162 patients were not cardioverted.

» TOE was performed in 855 patients. Imaging identified
left atrial appendage thrombi in 61 patients; all
continued anticoagulation.

» Among 342 patients receiving the loading dose of
apixaban, there were O strokes, 1 major bleed, and 1
death (3 w. after CV due to perforated colonic
diverticulitis)

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148
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Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148



Apixaban versus Heparin/Vitamin K Antagonist
in Anticoagulation-naive Patients with Atrial
Fibrillation Scheduled for Cardioversion:
EMANATE TRIAL

Safety Outcomes (Safety Population*, N= 1456)

LYJVELED Apixaban Loading Dose Heparin/VKA
Total (n=735) Subset (n=342) Total (n=721)
6

Major bleeds

*Randomized and received > 1 dose of study medication (by treatment
received).

Ezekowitz Md et al., EHJ 2018, doi:10.1093/eurheartj/ehy148



Apixaban versus Heparin/Vitamin K Antagonist in Anticoagulation-naive
Patients with Atrial Fibrillation Scheduled for Cardioversion:

EMANATE TRIAL
Patient disposition (ITT population)

Intention to Treat Population®
Randomized (n = 1500)

Apixaban
{n=753)

I

Loading Dose <=

— T

No
{n=411)

v

==P |mage Guidance

7N

No Yes
{n=243) {n=168) (n=92)

! -

Cardioversion’ Cardioversion” Cardioversion® Cardioversion®

ANA

No Yes No Yes No Yes No Yes
{n =50) {n=193}{n =11) (n =157) (n =5} (n=87) {n=6) (n =244)

Investigator
Decision

Yes
{n=342)

Investigator

Decision Image Guidance

No Yes

{n =250}

Reasen for no cardioversion

Adverse events 4

Withdrew consent 1

Investigator Decision 10
Other

Not recorded

10
25

(=T, Bl o
Rl -
(=B =

Ezekowitz Md et al

/\

Heparin / Vitamin K
{n =747}

Investigator

Decision ==P |mage Guidance

No Yes
(n=310) {n=437)
Cardioversion® Cardioversion’
No Yes No Yes

(n=73) (n=237) (n=17) (n=420)

W
EY
owwowm

., EHJ 2018, d0i:10.1093/eurheartj/ehy148



Apixaban versus Heparin/Vitamin K Antagonist
In Anticoagulation-naive Patients with Atrial
Fibrillation Scheduled for Cardioversion:
EMANATE TRIAL

Image-Guided Strategy (n=855)

Thrombus-present (First Image) (n=61)
complete follow up, no outcome events

7,2%

|
v v
Apixaban (n=30) Heparin/VKA (n=31)
————————————————————————————————————— e RN BN ——
Apixaban (n=29) Heparin/VKA (n=1) Heparin/VKA (n=31)

' treatment

,,,,,,,,,,,,,,,,,,,,,, S l

Repeat Imaging was 37 + 9
days (mean + 1SD)
After first image

(n=11/23)

Thrombus (-)
(n=12/23)

No further
imaging (n=1)

No further
imaging (n=6)

Repeat Imaging was
37 + 14 d (mean £ 1SD)
after first image

Thrombus (+)
(n=8/18)

v | A B | .

Thrombus (+)

Thrombus (-)
(n=10/18)

No further imaging

(n=13)

Ezekowitz Md et al., EHJ 2018, d0i:10.1093/eurheartj/ehy148



Summary and conclusion

There were 0 vs 6 strokes in the apixaban vs heparin/VKA group
(p=0.0164%*), 3 vs 6 major bleeds, 2 vs 1 deaths, and no systemic
embolic events in either group.

Among 342 patients receiving the loading dose of apixaban, there
were 0 strokes, 1 major bleed, and 1 death.

Imaging identified left atrial appendage thrombi in 61 patients; all
continued anticoagulation. There were no outcome events. Among
those with repeat imaging (37 * 11 days after the initial imaging)
thrombi resolved in 52% vs 56% in the apixaban and heparin/VKA
groups.

Limitation: Like the other prospective cardioversion studies,
EMANATE was underpowered.

The findings observed in EMANATE support the use of apixaban
In patients with AF undergoing cardioversion.



Apixaban compared with parenteral heparin
and/or vitamin K antagonist in patients with
nonvalvular atrial fibrillation undergoing
cardioversion: Rationale and design of the
EMANATE trial
clinical outcomes are the occurrence of acute stroke,

systemic embolism, all-cause death, major bleeding, and
clinically relevant nonmajor bleeding.

To adequately power for noninferiority, 480
end points would be needed (similar to ARISTOTLE ). In this
study, follow-up is limited to 30 days after cardioversion or X
days postrandomization. An estimated event rate of approxi-
mately 1% would require 48,000 participants, a number far
in excess of practicality. The figure of 1,500 patients
was considered clinically meaningful and achievable.

(Am Heart ) 2016;179:59-68)



DOACSs e cardioversione

Endpoint primario
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CONCLUSIONI

Il rischio tromboembolico secondario alla CVE In
profilassi tromboembolica e basso.

La cardioversione elettrica eseguita in profilassi con gli
anticoagulanti diretti e fattibile e sicura

Il trattamento con apixaban e risultato piu efficace del
warfarin nel prevenire eventi tromboembolici secondari
alla cardioversione elettrica

Il trattamento con apixaban e fattibile anche nella
cardioversione per aritmia di durata inferiore alle 48 ore



ESC 2016
AF management guidelines

Anticoagulation with heparin or a NOAC should be initiated as soon as possible before every cardioversion of AF or atrial
flutter.

For cardioversion of AF/atrial flutter, effective anticoagulation is recommended for a minimum of 3 weeks before
cardioversion.

Transoesophageal echocardiography (TOE) is recommended to exclude cardiac thrombus as an alternative to
preprocedural anticoagulation when early cardioversion is planned.

Early cardioversion can be performed without TOE in patients with a definite duration of AF <48 hours.

In patients at risk for stroke, anticoagulant therapy should be continued long-term after cardioversion according to the
long-term anticoagulation recommendations, irrespective of the method of cardioversion or the apparent maintenance
of sinus rhythm. In patients without stroke risk factors, anticoagulation is recommended for 4 weeks after cardioversion.

In patients where thrombus is identified on TOE, effective anticoagulation is recommended for at least 3 weeks.

A repeat TOE to ensure thrombus resolution should be considered before cardioversion.

Kirchhof P et al. Eur Heart J. 2016 Aug 27



