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What 2016 ESC guidelines recommend

Causes of TE events after cardioversion
1 Preexisting LA thrombosis
2 Atrial stunning causing thrombus formation

30-day incidence of TE events after cardioversion:
- 4-6% without anticoagulation
- <1% with anticoagulation

Patients who have been in AF for longer than 48 h should start OAC
at least 3 weeks before cardioversion and continue it for 4 weeks
afterwards (in patients without a need for long-term anticoagula-
tion). OAC should be continued indefinitely in patients at risk of
stroke. This practice has never been evaluated in controlled trials,

but seemed safe in a large observational data set from Finland.®*

When early cardioversion is desired, TOE can exclude the majority
648,647

of left atrial thrombi, allowing immediate cardioversion.
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CV and thromboembolic risk in 357 patients
with AF duration <48 hrs
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Left atrial thrombosis and dense spontaneous Echo contrast by TEE
in patients with <48 hrs atrial fibrillation (N=366)
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Prevalence of intracardiac thrombi by TEE in 643 AF patients
receiving different anticoagulation regimens and undergoing
cardioversion (CHA,DS,-VASc score 4, INR =2, NOACs for 3 wks)
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Design: randomized, open-label, parallel-
group, active-controlled multicentre study

Inclusion criteria:

cardioversion

Age 218 years, non-valvular AF lasting >48 h
or unknown duration, scheduled for

Early*

Cardioversion
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NOACs vs warfarin in AF patients undergoing cardioversion

Meta-analysis from 6CRTs (N=6,148)

STROKE/SE

NOACs WARFARIN Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARISTOTLE 0 331 0 412 Not estimable
ENCAGE-AF 2 251 0 114 6.4% 2.28(0.11, 47.15)
ENSURE-AF 3 1095 4 1104 26.1% 0.76 [0.17, 3.37] cEEe T B
RE-LY 7 1319 4 664 38.9% 0.88 [0.26, 3.00] —
ROCKET-AF 2 138 1 132 10.2% 1.91 (0.18, 20.85) e T —
X-VeRT 2 1002 3 502 183% 0.33 [(0.06, 1.99] —_—
Total (95% CI) 4136 2928 100.0% 0.82 [0.38, 1.75) B
Total events 16 12
Heterogeneity: Tau’ = 0.00; Chi’ = 1,92, df = 4 (P = 0.75); ' = 0% + + + t
Test for overall effect: Z = 0.52 (P = 0.60) ahz: el 10 50

Favors NOACs Favors VKAs

MAJOR BLEEDING

NOACs VKAs Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ARISTOTLE 1 331 1 412 4.7% 1.24(0.08, 19.82) -
ENCAGE-AF 0 251 0 114 Not estimable
ENSURE-AF 3 1067 S 1082 26.1% 0.61[0.15, 2.54) —_—
RE-LY 15 1319 4 664 27.9% 1.89[0.63,5.67) -
ROCKET-AF 0 138 2 132 13.4% 0.19(0.01,3.95) &——+—7
X-VeRT 6 988 4 499 27.9% 0.76 [0.21, 2.67)
Total (95% CI) 4094 2903 100.0% 0.98 [0.51, 1.87)
Total events 25 16
Heterogeneity: Chi’ = 3.10, df = 4 (P = 0.54); I’ = 0% k t ¥ t J
Test for overall effect: Z = 0.06 (P = 0.95) ook, T -
Favors NOACs Favors VKAs .
-
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Potential benefits of NOACs vs warfarin
in the setting of cardioversion

> Rapid onset of action (2-4h), short half-life and predictable pharmacokinetics
and pharmacodynamics allow a more rapid cardioversion strategy

» Low number of patients failing to achieve adequate anticoagulation
pre-cardioversion (no delay)

> Safety

> Reduce costs
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Regional atrial contraction by color Doppler tissue imaging in controls

and 6-mo after cardioversion or RF ablation
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General recommendations (ESC)

> All patients undergoing AF catheter ablation should be anticoagulated
with a NOAC or a VKA (INR 2-3) for 3 weeks prior to the procedure and
up to 8 wks

> TEE can be useful before the procedure to rule out LA thrombi

> In patients with atrial flutter and undergoing right-sided ablation,
therapy with VKA or NOAC should not be interrupted and continued for =
4 wks

> No need for anticoagulation for left atrial ablation of an accessory
pathway or right atrial ablations (excluding atrial flutter) or right
ventricular tachicardia ablation
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Interrupped vs uninterrupted warfarin in AF patients undergoing RF ablation

The randomized COMPARE study N=1,584)

Risk reduction in favour of uninterrupted

u Stroke/TIA = Minor = Major
o% Bleeding Bleeding

-20% -
-40%

-60% -

Relative Risk Reduction (%)

-80% -

-100%

Di Biase L et al. Circulation 2014
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Procedural recommendations (ESC):

www.escardio.org

> During the ablation, IV heparin should be administered to
achieve an ACT of 300-350s

> It seems reasonable to use the same target ACT levels for
heparin titration in NOAC-treated patients

> Especially with Dabigatran it has been noted that even in
patients in whom the last NOAC dose was given in the morning
of the procedure, the total need for heparin was higher and the
time to target ACT lasted longer than in uninterrupted VKA
patients. This likely reflects a difference in whole blood
coagulability rather than a direct interaction between NOACs
and the ACT test
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Efficacy and safety of NOACs vs warfarin in patients undergoing
Radiofrequency catheter ablation of AF (25 studies; 9,881 pts)

Thromboembolic events

NOACS VEAS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ght IV, d 95% CI IV, Random, 95% CI
Arshad Interrupted 1 374 2 232 3.2% 0.31 [0.03, 3.40]
Arshad Uninterrupted 1 374 4 276 3.8% 0.18 [0.02, 1.64) —_—
Bassiouny 1 344 0 344 i.8% 3.00([0.12, 73.39)
Dillier o 272 o 272 Not estimable
Ellis 2 61 i 110 3.2% 3.61[D.33, 38.97)
Hainas 2 202 0 202 2.0% 5.00[0.24, 103.50]
ichiki 8 30 18 180 33.5% 2.67 [1.28, 5.58) ——
Imamura 1 101 0 126 1.8%  3.74[0.15, 90.72]
Kaess 0 105 0o 210 Mot estimable
Kaiser 3 122 1 135 3.6% 3.32[0.35, 31.49) —
Kaseno 1 110 1 101 2.4% 0.92 [D.06, 14.49]
Lakkireddy 3 145 0 145 2.1% 7.00[0.36, 134.32]
Maddox 1 212 0 251 1.8%  3.55[0.15, B6.67]
Mendoza ] 60 1 58 1.8% 0.32 [0.01, 7.76]
Nin (Takamitsu) [i] 45 1 45 1.8% 0.33 [0.01, 7.97]
Pavaci 1 27 1] 27 1.8% 3.00[0.13, 70.53]
Piccini 3 160 3 161 7.2% 1.01 [0.21, 4.91] I
Providencia - Dabi 1 176 4 192 3.8% 0.27 [0.03, 2.42] ————T
Providencia - Riva 2 188 4 192 6.4% 0.51 [0.09, 2.75] T ——
Rowley 2 113 2 169 4.8% 1.50 [0.21. 10.46] —
Stepanyan - Dabi 1 a9 1 114 2.4% 1.28 [0.08, 20.20]
Stepanyan - Riva 1] 98 1 114 1.8% 0.39 [0.02, 9.40]
Winkle - Dabi 2 426 5 1113 6.8% 1.05 [0.20. 5.37] —
Winkle - Riva 0 187 5 1113 2.2% 0.54 [0.03, 9.70]
Total (95% CI) 4021 5882 100.0% 1.39 [0.91, 2.14] -
Total events 36a 54 N
Heterogeneity: Tau® = 0.00; Chi* = 18.45, df = 21 (P = 0.62); I* = 0%
Test for averall effect: Z = 1.53 (P = 0.13) %01 Fa‘umu.ll:s. [NOACs] Favours [V!'?‘S] 100
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Efficacy and safety of NOACs vs warfarin in patients undergoing
Radiofrequency catheter ablation of AF (25 studies; 9,881 pts)

114 2.9% 1.07 [0.34, 3.38)
Stepanyan - Riva 114 3.1% 1.16 [0.39, 3.49])
Yamaji Uninterrupted 203 1.8% 0.55 [0.12, 2.59]
Subtotal (95% CI) 2691 3209 64.7% 0.78 [0.61, 1.00] -
Total events 143 225

Heterogeneity: Tau® = 0.05; Chi’ = 19.84, df = 16 (P = 0.23); I = 19%

Test for overall effect: Z = 1.99 (P = 0.05)

Stepanyan - Dabi

3 Total Bleedings
NOACs VKAs Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total t_IV, Random, 95% CI IV, Random, 95% CI
4.1.1 VKAs Uninterrupted
Arshad Uninterrupted 30 374 29 276 7.9% 0.76 [0.47, 1.24)
Bassiouny 10 344 14 344 4.9% 0.71(0.32, 1.59] E——
Bernard - Dabi 3 155 4 44 2.0% 0.21[0.05,092] &¥———
Bernard - Riva 2 75 4 EE 1.6% 0.29 [0.06, 1.54)
Dillier 21 272 34 272 7.6% 0.62[0.37, 1.04] —T
Haines 4 202 3 202 1.9% 1.33 [0.30, 5.88]
Kaess 11 105 26 210 6.0% 0.85 [0.44, 1.65] N —
Kaiser 5 122 11 135 3.5% 0.50 [0.18, 1.41) —
Kaseno 5 110 13 101 3.6% 0.35[0.13,0.96)
Kim 9 191 31 s72 5.5% 0.87 [0.42, 1.79] P — i re—
Lakkireddy 21 145 145 5.3% 2.33(1.11,4.92) o ——
Maddox 2 212 251 1L.7% 0.39 [0.08, 1.93])
Mendoza 1 60 s8 0.6% 0.97[0.06, 15.09]
Snipelisky 6 r—
5 f——————
6 EEE——
2

9
6
1

31 21 124 4.7% 1.14 [0.50, 2.59] E—
6 —l
6
7

4.1.2 VKASs Interrupted

Arshad Interrupted 30 374 30 232 8.0% 0.62 [0.38, 1.00] —
Imamura 8 101 9 126 4.1% 1.11 [0.44,2.77] — e —
Nin (Takamitsu) 9 45 20 45 6.0% 0.45 [0.23, 0.88] T —
Providencia - Dabi 3 176 12 192 2.6% 0.27 [0.08, 0.95) +—
Providencia - Riva 6 188 12 192 3.8% 0.51 [0.20, 1.33])
Rowley 5 113 34 169 4.1% 0.22[0.09,0.55] &———
Winkle - Dabi 1 426 19 1113 L1% 0.14[0.02, 1.02] —7+++—H+——
Winkle - Riva 5 187 19 1113 3.7% 1.57 [0.59, 4.14) e —
Yamaji Interrupted 2 106 8 194 1.8% 0.46 (0.10, 2.12)
Subtotal (95% C1) 1716 3376 353% 0.53 [0.35, 0.80] i
Total events 69 163
Heterogeneity: Tau® = 0,16, Chi* = 14.32, df = 8 (P = 0.07); I' = 44% ot o % e
Test for overall effect: Z = 3.03 (P = 0.002) " Favours [NOACs] Favours [VKAs]
’ -
-
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+ The majority of studies are single-center registries, case-controlled series or
post-hoc analyses of prospective studies

% Available studies enrolled patients populations with different risk profiles

®,

% No long-term follow-up are available

VENTURE AF:
Complications During the Study Period
Rivaroxakan VEA Tirtal
Any adjudicated event & 25 51
n=113 n=121 M=pid
Any bleed ing msent* 21 18 3%
[ | |
Vascslar posudoaneurysm o 1 1
Non-magor bleeding event F11 17 RS
Mot relevat:
Arteriovenous fistula o 1 1
Catheter/puncture sie hasmorhage 1 1 2
Hasmatoma,/vessel punchure sie hasmatoma g 1 18
Vasoular pseudoan surysm 3 1 4
n=114 ni=124 L Br ]
Any theomnboembsollc events |composite)® v} 2 2
Ischasmic stroke o 1 1
Vascisas death 0 1 1
n=114 =107 M=771
Any other procedure-attribartable eant” 5 5 i
Pericardial effusion withowt tamponade o 1
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Factors to consider for the timing of last NOAC intake:

- Kidney function
- CHA,DS,-VASc score
- Experience of the operator

- TEE in case of last NOAC intake =36 h before the
intervention or doubtful adherence to correct NOAC intake
in the weeks before ablation

Restart NOAC 4 hours after sheat
removal, if complete haemostasis is
achieved and there is no pericardial

effusion
www.escardio.org
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Prevention of early bleeding/entry-site complications

- Availability of imaging support to guide transseptal puncture

- Repeated ACT measurements during the procedure (even for ischemic
events)

- Vein closure by suture compression after crio-ablation

- No data are available supporting higher safety of coagulation test-guided
timing of the procedure

Thrombosis
ESC Working Group
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NOACs vs warfarin in AF patients undergoing cardioversion

X-VERT study - Eur Heart J 2014

Sample size and statistical analysis

Assuming the risk for thromboembolic events within 30 days after cardi-
oversion in patients assigned to a VKA is 1%, we estimated that between

25000 and 30 000 patients would be required to establish that rivarox-
aban is non-inferior to VKA at a non-inferiority margin of 1.5 with 90%
power and a 2:1 randomization in favour of rivaroxaban. We concluded
that a trial of this size was not feasible. Using the post hoc analysis of car-
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Classification

Interventions not necessarily requiring discontinuation of

anticoagulation
Dental interventions

Extraction of one to three teeth

Faradantal surgery

Incision of abscess

Implant pesitioning
Ophthalmology

Cataract or glucoma intervention

Endoscopy without surgery

of operations according to bleeding risk

Last NOAC intake before operation

Superficial surgery (eg. abscess inclsion, small dermatologic
ERCTHONS, C1C)
Interventions with minar bleeding risk (ie. nfrequent or with low Hudlng rug .mﬂ'g..- adequ
clinical impact} perfoﬂnﬂh-um hvd(i.u. >|2(
Endoscopy with biopsy Low risk nghrhk
Prostate or bladder biopsy e el
Electrophysiological study or catheter ablation for right-sided CrCl = 80 mLimin =24h =48 h
supraventricular tachycardia CrCl 5080 mlfmin =36h =Tt h
Mon-coronary angiography (for coronary angiography and ACS: see CrCl 30-50 ml/min® =48 h =96 h :
Patient with atral fibrillation and coronary artery disease” section) CrCl15-30 mb/min™ Mot indicated Mat indicated :-36 h =48 h
Pacemaker or ICD implantation {unless complex anatornical setting, CrCl < 15 mildrmin Me exffictal in use
e congenital heart disease) There is no need for bridging with LIWHIUFH I
Interventions with major bleeding risk (e frequent andior with
Tigh imnpact)

Catheter ablation of simple left-sided supraventricular tachycardia

(e WPW)

Spinal or epidural amesthesia; lembar diagnostic puncture

Theracic surgery

Abdaminal surgery

Major arthapaedic surgery
Liver biopsy

Transurethral prostate resection
Kidney biopsy

Extracorporeal shockwave lithotripsy (ESWL)
Interventions with major Bleeding risk AND increased

thrambo-embolic risk®

Complex left-sided ablation (PV; sd

www.escardio.org

ge VT ablations)

Restart NOAC 4 hours after sheat
removal, if complete haemostasis is

achieved and there is no pericardial =~ mombos:
effusion. OAC is continued for 4-12 wks EUROPEAN
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Thromboembolic events
Thromboembolic events 3
—— NOACs VKAs Risk Ratio Risk Ratio
NOACs VKAS Risk Ratio Risk Ratio _Study or Subgroup __Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Study or Subgroup nts Total Events Total Weight IV, Random, 95% CI Randor 1.1.1 VKAs Uninterrupted
“Arshad Interrupted 1 3 2 232 32%  0.31([0.03,3.40) Arshad Uninterrupted 1 374 4 276 3.9%  0.18[0.02,1.64] -
Arshad Uninterrupted 1 374 4 276 38% 0.18[0.02,164) ———————————— ;Tls"slounv ; ;;; 8 :;; 1.8% 3.00“1&12,"73.;9| —
Enga oy L s 2 34 1L 0N TN Blis 2 61 1 10 3% 36110333897 S
Diilter g lzi ': ﬂ; S5 5 “"g‘;}’";“;:" Halnes 2 202 0 202 2.0% 5.00(0.24, 103.50) S (e —
. .61 [0.33, 1 ichiki 8 30 18 180 341%  2.67(1.28,5.58] —-—
2 202 0 202 2.0% 5.00[0.24, 103.50] S B * Kaess 0 105 o 210 Not estimable
8 30 18 180 33.5%  2.67 [1.28, 5.58) — Kaiser 3 12 1 135 3.7%  3.32(0.35,31.49] -
1 101 0 126 18% 3.74[0.15,90.72] Kaseno 1110 1 101 2.4%  0.92(0.06, 14.49] ——
0 105 o 210 Not estimable Lakkireddy 3 145 0 145  2.1% 7.00[0.36, 134.32] —_
3 122 1 135 36% 3.32(0.35,31.49) — Maddox 1212 0 251 1.8% 3.55(0.15, 86.67] —
1 110 1 101  2.4% 092 [0.06, 14.49] —— lendoza 0 60 1 58  18%  0.32(0.01,7.76] —
Lakkireddy 3 145 0 145  21% 7.00(0.35, 13432 —_— Plecini 3 160 3 161 7.4%  1.01[0.21,4.91) —
Maridon R 0 251 1B%  3.55(0.15,8667) Stepanyan - Dabi 1089 1 114 24%  1.28(0.08, 20.20] —_
Stepanyan - Riva o 98 1 114 18%  0.39(0.02, 9.40) ——
Mendoza 0 60 1 58 18% 032001, 7.76]
Nin (Takamitsu) 0 as 1 a5 18%  0.33[0.01,7.97) :'::,":l.:‘s” @ 28 S 31 73 SAme LR3I [
Pavaci 1 27 0 27 L8% 3.00[0.13, 70.53] — : Taut 2 .
. Heterogeneity: Tau® = 0.00; Chi* = 10,18, df = 12 (P = 0.60); I' = 0%
Piccini 3 160 3 161 7.2%  1.01[0.21, 4.91) Test for overall effect: Z = 2.41 (P = 0.02)
Providencia - Dabi 1 176 4 192 3.8%  0.27[0.03, 2.42] —_—r
Pravidencia - Riva 2 188 4 192  6.4%  0.51[0.09, 2.75] —_— 1.1.2 VKASs Interrupted
Rowley 2 113 2 169  4.8%  1.50[0.21. 10.46] — Arshad Interrupted 1374 2 232 32%  031(0.03,3.40] _—
Stepanyan - Dabi 1 89 1 114 24% 1.28(0.08, 20.20] — Imamura 1101 0 126 18% 3.74(0.15,90.72] S EEReE—
Stepanyan - Riva 0 98 1 114 1.8% 0.39 [0.02, 9.40) —_— Nin (Takamitsu) 0 a5 1 45 1.8% 0.33 [0.01, 7.97] —
Winkle - Dabi 2 426 5 1113 6.8%  1.05(0.20,5.37] Providencia - Dabi 1176 4 192 39%  027[0.03,242) _—
Winkle - Riva 0 187 5 1113 2.2%  0.54[0.03,9.70] —_— Froncencie = Rive s 3 .";Z'm‘"z",”;i'iii —_— =
ey X .21, 10. S —
Total (95% CI) 4021 5882 100.0%  1.39[0.91, 2.14] - Winkle - Dabl 2 42 5 1113 69%  1.05(0.20,5.37) N —
Toral ® ” Winkle - Riva 0 187 5 1113 22%  0.54(0.03,9.70] —_—
otal svents , 5 ., Subtotal (95% CI) 1610 3182 314%  0.68[032,1.47] -
Heterogeneity: Tau® = 0.00; Chi* = 18.45, df = 21 (P = 0.62);: F = 0% T o Y ) otk Gients ° 3
Test for overall effect: Z = 1.53 (P = 0.13) Favours [NOACs] Favours [VKAs) Heterogenelty: Tau® = 0.00; Chi* = 3.41, df = 7 (P = 0.84); 1" = 0% —y
Test for overall effect: Z = 0.97 (P = 0.33) O L ot i T |
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