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Individual Therapeutic Selection
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Outline

* Does the patient need anticoagulation?
e Review of clinical evidence for each anticoagulant

 Particular circumstances:
* Prior Gl bleed
* Prior CNS bleed
e CAD with or without stent

* Periprocedural management
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Risk of Stroke in Atrial Fibrillation
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When to anticoagulate patients with AF

* Benefits of stroke risk reduction
must outweigh risks of bleeding.

. CHADS?>1 o |

* CHADS-VASc 21 for men and 22 5014 AHA/ACC/HRS Guideline

for women for the Management of Patients
With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm Society
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Developed in Collaboration With the Society of Thoracic Surgeons
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Validation of CHADS-VASc

16 —
B 7A (163, 164, 174, 126, G45)
H +Pulmonary Embolism (163, 164, 174, 126)
14 —
B +Unspecified Stroke/+Systemic Embolism (163, 164, 174)
Ischemic stroke only (163)
2=
=
b
& 10 —
=
7]
>
=l
g 8-
(
v
S 6 —
=
=
<<
4 . -
2 — f—
—
O
| 1 | | | | | | | |
O 1 2 3 4 5 (1S3 7 8 S
CHA DS,-VASc Score
n= 9,923 12,298 16,803 23,680 24,621 18,690 12,652 6,105 2,148 372

Friberg, L. et al. J Am Coll Cardiol. 2015; 65(3):225-32.




Intrinsic Pathway
(Contact Activation)

Oral anticoagulants T
: T [ EERR —

e Warfarin i
IX Factor

 Direct oral anticoagulants

e Direct thrombin inhibitor:
dabigatran

e Factor X antagonists: apixaban,
rivaroxaban, edoxaban

Dabigatran

Vil
| Factor Xa Inhibitors (-AT)
Apixaban and Rivaroxaban

Direct Thrombin Inhibitors ]
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Which anticoagulant to use?
Warfarin vs anti-platelet
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Warfarin pooled data

* |Inexpensive and effective for
prevention of stroke and systemic
embolization in patients with
nonvalvular AF

* Requires frequent blood testing to
maintain dosing within a narrow
therapeutic window

» Affected by drug and dietary interactions

* Bleeding is a complication

* Must be stopped prior to planned
surgery

e Overall stroke risk 1.66%/year

Event Rate
Trial (95% CI), %/y
ACTIVE W —ar 1.40 (1.07-1.81)
SPORTIF V —-—a: 1.20 (0.84-1.65)
Amadeus ——- 1.30 (0.86-1.89)
SPORTIF Il . 2.30 (1.74-2.99)
RE-LY -+ 1.69 (1.46-1.94)
ROCKET-AF | - 2.20 (1.93-2.49)
ARISTOTLE - 160 (1.41-1.80)
BAFTA . 1,68 (1.05-2.54)
Overall (/% 74.3%, P<.001) 1,66 (1.41-1.91)
|
|
0 9 4 6

Event Rate, % per year

Weight, %

13.30
12.58
10.39
8.62
16.06
15.19
16.87
7.00
100.00



Warfarin

 Warfarin is an effective means of
stroke reduction in patients with AF,
but can present challenges

— Many patients spend a significant
amount of time outside of the 44% of bleeding events occur in

patients above therapeutic range?!

therapeutic range
— Warfarin tops the list for emergency

hospitalizations for adverse drug events _

in older Americans?

48% of thromboembolic events occur in

patients below therapeutic range?
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%9 | Conference 2017




Novel Oral Anticoagulants (NOACs)

Total enrolled subjects 18,113 14,264 18,201 21,105

Average CHADS, score

B LSBT ESNEEEERSESESERLBLEEEBEEREELTHEEIBEFXLAESSEEET B
\t_) X << /( X ()/ 2\ ‘X> X & /, '\( X <X 2 '.X> X Q (( o <>\ "(> X X> /\/\ 3 (V .)(3 ‘X',\ <X’ -’\ <><,- X) <’< «‘(x) "v"v 3 <x> ()(‘) /‘» (‘x_ <§> v> X (_X> «/%» )Z ;_l—/

§ | ACC Middle Fast
89 | Conference 2017




Atrial Fibrillation and Dabigatran

Connolly S et al N Engl J Med 2009; 361:1139-1151

1.0+ CI.DE—l
0.05
0.8 0.04 Warfarin
® Dabigatran,
E 0.03- 110 mg __
E 0.6
T 0.02 Dabigatran,
o 150 mg
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0 [+ 12 18 24 30
Months
Mo. at Risk
Warfarin 6022 5862 5718 4593 2890 1322
Dabigatran, 110 mg 6015 5862 5710 4593 2945 1335
Dabigatran, 150 mg 6076 5939 5779 4682 3044 1429
Figure 1. Cumulative Hazard Rates for the Primary Outcome of Stroke or Systemic Embolism, According to Treat-
ment Group.
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Stroke and Dabigatran

Dabigatran, 110 mg Dabigatran, 150 mg Warfarin Dabigatran, 110 mg, Dabigatran, 150 mg,
Event (M=6015) (M= 6076) (N=6022) vs. Warfarin vs. Warfarin
Relative Risk Relative Risk
(95% CI) PValue (959 Cl) P Value
no. of no. of no. of
patients o fyr patients o fyr patients Sofyr
Stroke or systemic 182 1.53 134 1.11 199 1.69 091 (0.74-1.11) =0.001 for 0.66 (0.53-0.82) <0.001 for
embolism™® noninfe- noninfe.

riority, riority,
0.34 <0.001
Stroke 171 1.44 122 1.01 185 1.57 0.92 (0.74-1.13) 0.41 0.64 (0.51-0.81) <0.001
Hemorrhagic 14 0.12 12 0.10 45 038 031 (0.17-0.56) <0.001 0.26 (0.14-0.49) <0.001

|schemic or 159 1.34 111 0.92 142 1.20 1.11 (0.8291.40) 0.35 0.76 (0.60-0.98) 0.03

unspecified
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Atrial Fibrillation and Stroke:
Dabigatran vs Therapeutic Wartfarin

cTTR <57-1% cTTR57-1-65-5%
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Number at risk
Dabigatran 110 mg 1497 1450 1431 11449 649 274 1524 1477 1440 1169 783 379
Dabigatran 150 mg 1509 1469 1427 1164 699 283 1526 1493 1453 1192 01 394
Warfarin 1504 1445 1395 1094 640 242 1514 1476 1438 1175 752 351

cTTR 65-5-72-6% CcTTR>72-6%
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Follow-up (years) Follow-up (years)
Number at risk
Dabigatran 110 mg 1474 1456 1420 1142 760 370 1482 1444 1405 1108 730 347
Dabigatran 150 mg 1484 1445 1419 1153 761 369 1514 1487 1437 1135 750 367
22.C L1809 1476 1440 1166 737 366

Warfarin 1487 1458 1436 1150 = N - 7|5§L\_/\_J AY AL

Wallentin et al Lancet. 2010;376(9745):975-83. Conference 2017




Dabigatran and bleeding

Connolly S et al N Engl J Med 2009; 361:1139-1151

Table 3. Safety Outcomes, According to Treatment Group.*

comes:

Dabigatran, 110 mg, Dabigatran, 150 mg, Dabigatran,
Event Dabigatran, 110 mg  Dabigatran, 150 mg Warfarin vs. Warfarin vs, Warfarin 150 mg vs. 110 mg
Relative Risk Relative Risk Relative Risk
(95% Cl) P Value (95% Cl) P Value (95% ClI) P Value
no. of no. of no. of
patients % fyr patients S /yr patients 9% fyr
Major bleeding 322 2.71 375 3.11 397 336  0.80(0.69-093) 0003 0093(0.81-1.07) 031  1.16(1.00-1.34)  0.052
Life threatening 145 1.22 175 1.45 212 1.80 0.68 (0.55-0.83) <0.001 0.81 (0.66-0.99) 0.04 1.19 (0.96-1.49) 0.11
Non-life threatening 198 1.66 226 1.38 208 1.76 0.94 (0.78-1.15) 0.56 1.07 (0.89-1.29) 0.47 1.14 (0.95-1.39) 0.17
[Gastrointestinal 133 1.12 182 1.51 120 102 1.10(0.86-1.41) 043  1.50(1.19-1.89) <0.001 1.36(1.09-1.70)  0.007
Minor bleeding 1566 13.16 1787 14,84 1931 16.37 0.79 (0.74-0.84) <0.001 0.91 (0.85-0.97) 0005 1.16(1.08-1.24) <0.001
Major or minor bleeding 1740 14.62 1977 16.42 2142 18.15 0.78 (0.74-0.83) <0.001  0.91 (0.86-0.97) 0002 1.16(1.09-1.23) <0.001
Intracranial bleeding 27 0.23 36 0.30 &7 0.74 0.31 (0.20-0.47) <0.001 0.40(0.27-0.60) <0001 1.32(0.80-2.17) 0.28
Extracranial bleeding 299 2.51 347 2.84 315 267 0.94 (0.80-1.10) 0.45 1.07 (0.92-1.25) 0.38 1.14 (0.97-1.33) 0.11
Net clinical benefit out- 844 7.09 832 6.91 901 7.64 0.592 (0.84-1.02) 0.10 0.91 (0.22-1.00) 0.04 0.92 (0.89-1.08) 0.66

* Data are shown for all patients who had at least one event. All analyses were based on the time to the first event. Hemorrhagic stroke was a subcategory of stroke in the efficacy analysis
and in the safety analysis is also counted as major, life-threatening bleeding and as part of intracranial bleeding.

T Gastrointestinal bleeding could be life threatening or non-life threatening.

= The net clinical henefit autecome was the compocite of etrolke esvetermic embaolicrm pulrmonare ermmbolicmm mvocardial infarction. death ar maior bleedine




Atrial Fibrillation and Rivaroxaban

Patel et al N Engl J Med 2011; 365:883-891
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4

W arfarin

Stroke or Embolism

Rivarox<xabamn

J 1 1 1
O 120 240 360 430

Rivaroxabam

Total

Event Rate

(100 Pt-Yr)z

1 1 1
&0 JF20 240

WWarfarim
Total Event Rate

(100 Pt-Yr)z

Rivaroxaban vs. Warfarim

Hazard Ratio F Value||

(95%6 CI)§

Secondary efficacy endpoints, no_ (26

Stroke, non-CIMNS embolism, and vascular death 346 (4.90) 311 410 (5.79) 3.63 086 (0.74.0.99) 0034

Stroke non-CINS embolism, vascular death, 433 (6.13) 391 519 (7.33) 4 62 085 (0. 74_0.96) 0010

and myocardial infarction

Stroke 184 (2.61) 1.65 221 (3.12) 1 96 0.85 (0.70, 1.03) 0.092
Hemorrthagic 29 (0.41) 026 S0 (0.71) 0.44 059 (0.37.0.93) 0024
Ischemic 149 (2.11) 1.34 161 (2.27) 1.42 0.94 (0.75, 1.17) 0.581




Bleeding and Rivaroxaban

Patel et al N Engl J Med 2011; 365:883-891

Table 3. Rates of Bleeding Events.*

Rivaroxaban Warfarin Hazard Ratio
Variable (N=7111) (N=7125) (95% CI)7f P Valuei:
Events Event Rate Events Event Rate
no./100 no./100
no. (%) patient-yr no. (%) patient-yr
Principal safety end point: major and nonmajor 1475 (20.7) 14.9 1449 (20.3) 14.5 1.03 (0.96-1.11) 0.44
clinically relevant bleeding
Major bleeding
Any 395 (5.6) 3.6 386 (5.4) 3.4 1.04 (0.90-1.20) 0.58
Decrease in hemoglobin =2 g/dI 305 (4.3) 2.8 254 (3.6) 2.3 1.22 (1.03-1.44) 0.02
Transfusion 183 (2.6) 1.6 149 (2.1) 1.3 1.25 (1.01-1.55) 0.04
Critical bleeding 91 (1.3) 0.8 133 (1.9) 1.2 0.69 (0.53-0.91) 0.007
Fatal bleeding 27 (0.4) 0.2 55 (0.8) 0.5 0.50 (0.31-0.79) 0.003
Intracranial hemorrhage 55 (0.8) 0.5 84 (1.2) 0.7 0.67 (0.47-0.93) 0.02
Nonmajor clinically relevant bleeding 1185 (16.7) 11.8 1151 (16.2) 11.4 1.04 (0.96-1.13) 0.35




Atrial Fibrillation and Apixaban

Granger et al N Engl J Med 2011; 365:981-992

Stroke or Embolism

Bleeding

Warfarin & Warfarin
3 — E_
2 Apixaban
4 Apiocaban
1— : .
Hazard ratio, 0.79 (95% Cl, 0.66—-0.95 :
' l: ' ) Hazard ratio, 0.69 (952 CIl, 0.60—-0_20)
P=0.01
P==0.001
0— 1 T | T O I | J '
o L 12 18 24 3o O G 12 18 24 30
Apixaban Group Warfarin Group Hazard Ratio
Outcome (MN=9120) (N=5081) (2596 CI) P vValue
Patients with Event Patients with Event
Event Rate Event Rate
F1o. E P Fl0. DY
Primary outcome: stroke or systemic embolism 212 1.27 265 1.60 0.79 (0.66—0.95) 0.01
Stroke 199 1.19 250 1.51 079 (0.65—0.95) 0.01
Ischemic or uncertain type of stroke 162 0.97 175 1.05 0.92 (0.74—1.13) 0.42
Hemorrhagic stroke A0 0. 24 7B 0.47 0.51 (0.35—-0.75) <0001
Systemic embolism 15 009 17 0.10 087 (0.44—-1.75) 0. 70
&03 3.52 569 3.94 0.89 (0. 200.998) 0.047

Key secondary efficacy outcome: death from any
cause



Bleeding and Apixaban

Granger et al N Engl J Med 2011; 365:981-992

Table 3. Bleeding Outcomes and Net Clinical Outcomes.*
Apixaban Group Warfarin Group Hazard Ratio
Outcome (N=9088) (N=9052) (95% ClI) P Value
Patients Event Patients Event
with Event Rate with Event Rate
no. % /yr no. % /yr
Primary safety outcome: ISTH major bleeding 327 2.13 462 3.09 0.69 (0.60-0.80) <0.001
Intracranial 52 0.33 122 0.80 0.42 (0.30-0.58) <0.00]
Other location 275 1:79 340 2.27 0.79 (0.68-0.93) 0.004
Gastrointestinal 105 0.76 119 0.86 0.89 (0.70-1.15) 0.37
Major or clinically relevant nonmajor bleeding 613 4.07 877 6.01 0.68 (0.61-0.75) <0.001
GUSTO severe bleeding 80 0.52 172 1.13 0.46 (0.35-0.60) <0.001
GUSTO moderate or severe bleeding 199 1.29 328 2.18 0.60 (0.50-0.71) <0.001
TIMI major bleeding 148 0.96 256 1.69 0.57 (0.46-0.70) <0.001
TIMI major or minor bleeding 239 1:55 370 2.46 0.63 (0.54-0.75) <0.001
Any bleeding 2356 18.1 3060 25.8 0.71 (0.68-0.75) <0.001
Net clinical outcomes
Stroke, systemic embolism, or major bleeding 521 347 666 4.11 0.77 (0.69-0.86) <0.001
Stroke, systemic embolism, major bleeding, 1009 6.13 1168 7.20 0.85 (0.78-0.92) <0.001
or death from any cause




Atrial Fibrillation and Edoxaban

Giuliano et al N Engl J Med 2013; 369:2093-2104

i
A Stroke or Systemic Embolic Event B Major Bleeding
Hazard ratio and 97.5% confidence intervals Hazard ratio and 95% confidence intervals
100 High-dose edoxaban vs. warfarin, 0.87 (0.73—1.04); P=0.08 100 High-dose edoxaban vs. warfarin, 0.80 (0.71-0.91); P<0.001
i Low-dose edoxaban vs. warfarin, 1.13 (0.96-1.34); P=0.10 - Low-dose edoxaban vs. warfarin, 0.47 (0.41-0.55); P<0.001
— 8 = i Warfarin
X g Low-dose edoxaban X 80- 10
w= 704 ] . ] 704 High-dose edoxaban
§ 6 Warfarin § 3. g
1] 60_ w 60"
= 50+ 4+ £ s50- 6
3 High-dose edoxaban 3 .
2 40+ i . n 40+ * Low-dose edoxaban
8 30- S 304 2-
5 s
a 204 0 T | T T T | | o 204 0+ T T T T T T 1
104 0 05 1.0 15 20 25 3.0 35 10 0 05 10 15 20 25 30 35
—_——————— &
0 T T T T T T 1 O—é ; ; | ; | :
0 0.5 1.0 1.5 2.0 2:5 3.0 3.5 0 0.5 1.0 15 2.0 2.5 30 35
Years P
Warfarin High-Dose Edoxaban High-Dose Edoxaban Low-Dose Edoxaban Low-Dose Edoxaban
End Point (N=7036) (N=7035) vs. Warfarin (N=7034) vs. Warfarin
Hazard Ratio Hazard Ratio
(95% Cl) P Value (95% Cl) P Value
Stroke 317 1.69 281 1.49 0.88 (0.75-1.03) 0.11 360 1.91 1.13 (0.97-1.31) 0.12
Hemorrhagic 90 0.47 49 0.26 0.54 (0.38-0.77) <0.001 30 0.16 0.33 (0.22-0.50) <0.001
Ischemic 235 1.25 236 1:25 1.00 (0.83-1.19) 0.97 333 1.77 1.41 (1.19-1.67) <0.001




Bleeding and Edoxaban

Giuliano et al N Engl J Med 2013; 369:2093-2104

Table 3. Safety and Net Clinical End Points.*

Warfarin High-Dose Edoxaban High-Dose Edoxaban Low-Dose Edoxaban Low-Dose Edoxaban
Outcome (N=7012) (N=7012) vs. Warfarin (N=7002) vs. Warfarin
Hazard Ratio Hazard Ratio
(95% Cl) P Value (95% Cl) P Value
no. of no. of no. of
patients % of patients % of patients % of
with event  patients/yr with event patients/yr with event  patients/yr
Major bleeding 524 3.43 418 2.75 0.80 (0.71-0.91) <0.001 254 1.61 0.47 (0.41-0.55) <0.001
Fatal 59 0.38 32 0.21 0.55 (0.36-0.84) 0.006 21 0.13 0.35 (0.21-0.57) <0.001
Bleeding into a critical organ or area 211 1.36 108 0.70 0.51 (0.41-0.65) <0.001 69 0.44 0.32 (0.24-0.42) <0.001
Overt bleeding with blood loss of =2 g/dI 327 2.13 317 2.08 0.98 (0.84-1.14) 0.78 187 1.19 0.56 (0.47-0.67) <0.001
Any intracranial bleeding 132 0.85 61 0.39 0.47 (0.34-0.63) <0.001 41 0.26 0.30 (0.21-0.43) <0.001
Fatal intracranial bleeding 42 0.27 24 0.15 0.58 (0.35-0.95) 0.03 12 0.08 0.28 (0.15-0.53) <0.001
Gastrointestinal bleeding 190 1.23 232 1.51 1.23 (1.02-1.50) 0.03 129 082  0.67 (0.53-0.83)  <0.001
Upper gastrointestinal tract 111 0.71 140 0.91 1.27 (0.99-1.63) 0.06 88 0.56 0.78 (0.59-1.03) 0.08
Lower gastrointestinal tract 81 0.52 96 0.62 1.20 (0.89-1.61) 0.23 44 0.28 0.54 (0.37-0.77) <0.001
Bleeding in other location 211 1.37 131 0.85 0.62 (0.50-0.78) <0.001 87 0.55 0.40 (0.31-0.52) <0.001
Bleeding during transition to open-label
oral anticoagulation therapy
Day 1-14 6 - 4 = = a 5 = = =
Day 15-30 5 — 6 — — — 13 — — —
Life-threatening bleeding 122 0.78 62 0.40 0.51 (0.38-0.70) <0.001 40 0.25 0.32 (0.23-0.46) <0.001
Clinically relevant nonmajor bleeding 1396 10.15 1214 8.67 0.86 (0.79-0.93) <0.001 969 6.60 0.66 (0.60-0.71) <0.001




Oral anticoagulation and bleeding

Warfarin

"Real-life annual risk of £ ] -
bleeding 6-8% rather £, N
than 1-3% of clinical £, =
trialst |

= Annual risk of 13% In those older than agz":' _r——*r —
= oy = s mpm
Age <B0 -——— Age 280
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Oral anticoagulation and bleeding
Dabigatran

Intracramial and Gastrointestinal Bleeding Events in New Users of Dabigatran and Warfarn from the Min-Sentinel Distnbuted
Database, October 2010 through December 2011.%

Analysis Dabigatran Warfarin
Incidence Incidence
Mo, of Mo. of (no. of events ) Mo. of Mo. of (na. of events
Patients Events 100,000 days at risk) Patiernts Events 100,000 days at risk)
Gastrointestinal hemorrhage
Analysis with required diagnosis of 10,599 16 1.6 43 541 160 3.5
atrial fibrillatiomn
Sensitivity analysis without required 12,195 19 1.6 119,940 338 3.1
diagnosis of atrial fibrillation
Intracranial hemorrhage
Analysis with required diagnosis of 10,587 B 0.8 43 594 109 2.4
atrial fibrillation
Sensitivity analysis without required 12,182 10 0.9 120,020 204 1.9

diagnosis of atrial fibrillation

ACC Middle East
Conference 2017

Southworth et al N Engl J Med 2013; 368:1272-



NOACs Compared with Warfarin:

Clinical Trial Summary

e RE-LY ROCKET-AF ARISTOTLE ENGAGE-AF

Dabigatran 150 Rivoraxaban 20 Apixaban Edoxaban
Drug mg/d mg/day 5 mg bid 60 mg/day
CHADS, score 2.2 3.5 2.1 2.8
TTR, control 67% 58% 66% 68%

Ischemic stroke

Hemorrhagic stroke

All-cause mortality

Major bleed
Gl bleeding

0.76 (0.60-0.98)
0.26 (0.14-0.49)
0.88 (0.77-1.00)
0.93 (0.81-1.07)
1.50 (1.19-1.89)

0.94 (0.75-1.17)
0.59 (0.37-0.93)
0.85 (0.70-1.02)
1.04 (0.90-1.20)
1.39 (1.19-1.61)
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0.92 (0.74-1.14)
0.51 (0.34-0.75)

0.89 (0.80-0.998)

0.69 (0.60-0.80)
0.89 (0.70-1.15)

1.00 (0.83-1.19)
0.54 (0.38-0.77)
0.92 (0.83-1.01)
0.80 (0.71-0.91)
1.23 (1.02-1.50)



Warfarin vs NOACs

%/year

o~

§§m

<
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)

ivaroxaban

ORE-LY (Dabigatran 150 mg)

B ARISTOTLE (Apixaban)
ROCKET-AF (R
E ENGAGE-AF (Edoxaban)

Price, Valderrabano. Circulation 2014,;130:202-12



Drug Discontinuation/Major Bleeding

Major Bleeding
Treatment Study Drug Discontinuation Rate (rate/y)

Rivaroxabanl 24% 3.6%
Apixaban? 25% 2.1%
Dabigatran3 5 5
(150 meg) 21% 3.3%

4
(Eggxr?]';a;‘ 30 mg) 33% / 34% 2.8% / 1.6%
Warfarin 14 17 - 28% 3.1% - 3.6%

There is an unmet need of stroke risk reduction for patients with AF who are seeking an alternative to long-

term OACs

ACC Middle East
Conference 2017




Particular circumstances

e Prior Gl bleed:

* All NOAC show some decrease Gl bleed compared with warfarin EXCEPT
dabigatran, which increased it.

* Prior CNS bleed:

* Greater decrease in CNS bleed by dabigatran and apixaban

£dsR | ACC Middle East
&3 | Conference 2017




Particular circumstances: CAD
COMPASS trial N Engl J Med 2017; 377:1319-1330

Cumulative Risk of Cardiovascular
Death, Stroke, or Myocardial Infarction

1.0+ Rivaroxaban+aspirin vs. aspirin alone
Hazard ratio, 0.76 (95% Cl, 0.66—0.86)
0.10- P<0.001
Rivaroxaban alone vs. aspirin alone
034 H_azard ratio, 0.90 (95% Cl, 0.79-1.03) — _rAspirin alone
P=0.12
0.08 )
e =" Rivaroxaban alone
a ' Rivaroxaban+aspirin
0.6—' 006_
0.04+
0.4
0.02
0-29° 0.00+
0
= —_— T T
0. () ————— : I .
0 1 2 3

Year

Table 3. Bleeding Events and Net Clinical Benefit.*

Rivaroxaban plus

Aspirin
Outcome (N=9152)
Major and minor bleeding
Major bleeding 288 (3.1)
Fatal bleeding 15 (0.2)
Nonfatal symptomatic ICHT 21(0.2)
Nonfatal, non-ICH, symptomatic bleeding 42 (0.5)
into critical organt
Other major bleeding{ 210 (2.3)
Fatal bleeding or symptomatic ICH 36 (0.4)
Fatal bleeding or symptomatic bleeding into crit- 78 (0.9)
ical organ
Major bleeding according to ISTH criteria 206 (2.3)
Transfusion within 48 hr after bleeding 87 (1.0)
Minor bleeding 838 (9.2)
Site of major bleeding
Gastrointestinal 140 (1.5)
Intracranial 28 (0.3)
Skin or injection site 28 (0.3)
Urinary 13 (0.1)
Net-clinical-benefit outcome: CV death, stroke, myo- 431 (4.7)

cardial infarction, fatal bleeding, or
symptomatic bleeding into critical organ

Rivaroxaban
Alone
(N=9117)

number (percent)

255 (2.8)
14 (0.2)
32 (0.4)
45 (0.5)

164 (1.8)
46 (0.5)
91 (1.0)

175 (1.9)
66 (0.7)
741 (8.1)

91 (1.0)
43 (0.5)
28 (0.3)
30 (0.3)
504 (5.5)

Aspirin
Alone
(N=9126)

170 (L.9)
10 (0.1)
19 (02)
29 (0.3)

112 (1.2)
29 (0.3)
58 (0.6)

116 (1.3)
44 (0.5)
503 (5.5)

65 (0.7)
24 (0.3)
12 (0.1)
21 (0.2)
534 (5.9)

Rivaroxaban plus Aspirin vs.

Aspirin Alone

Hazard Ratio (95% Cl)

1.70 (1.40-2.05)
1.49 (0.67-3.33)
1.10 (0.59-2.04)
1.43 (0.89-2.29)

1.88 (1.49-2.36)
1.23 (0.76-2.01)
1.34 (0.95-1.88)

1.78 (1.41-2.23)
1.97 (1.37-2.83)
1.70 (1.52-1.90)

2.15 (1.60-2.89)
1.16 (0.67-2.00)
2.31 (1.18-4.54)
0.61 (0.31-1.23)
0.80 (0.70-0.91)

P Value

<0.001
0.32
0.77
0.14

<0.001
0.40
0.09

<0.001
<0.001
<0.001

<0.001
0.60
0.01
0.16

<0.001

Rivaroxaban Alone vs.

Aspirin Alone

Hazard Ratio (95% Cl)

1.51 (1.25-1.84)
1.40 (0.62-3.15)
1.69 (0.96-2.98)
1.57 (0.98-2.50)
1.47 (1.16-1.87)
1.59 (1.00-2.53)
1.58 (1.13-2.19)

1.52 (1.20-1.92)
1.50 (1.03-2.20)
1.50 (1.34-1.68)

1.40 (1.02-1.93)
1.80 (1.09-2.96)
234 (1.19-4.60)
1.43 (0.82-2.50)
0.94 (0.84-1.07)

P Value

<0.001
0.41
0.07
0.06

0.001
0.05
0.006

<0.001
0.03
<0.001

0.04
0.02
0.01
0.20
0.36

* |CH denotes intracranial hemorrhage, and ISTH International Society on Thrombosis and Haemostasis.

7 If a participant had more than one event of major bleeding, only the most serious bleeding event was counted in these analyses.

ACC Middle East
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Particular circumstances: AF and PCI-Stent

P | O N E E R tria I N Engl J Med 2016; 375:2423-2434

Primary Safety End Point

* Group 1: rivaroxaban 15 -
mg once a day +
clopidogrel

oo
T

[e2]
T

e Group 2: rivaroxaban
2.5 mg twice daily plus
background DAPT

* Group 3: warfarin plus 20-
background DAPT

Cumulative Incidence of Clinically
Significant Bleeding (%)
S
T

Hazard ratio for group 1 vs. group 3,
0.59 (95% Cl, 0.47-0.76)
P<0.001

Hazard ratio for group 2 vs. group 3,
0.63 (95% Cl, 0.50-0.80)
P<0.001

30

25+

20

154

104

5

0

Group 3
Group 2
%
I I I I I I
0 30 60 90 180 270 360
__.--'——-'—‘_‘_'_"_

e ———

T T T
30 60 90

£d:9 | ACC Middle East
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Particular circumstances: AF and PCI-Stent
RE-DUAL PCI

* Primary end point: major or clinically relevant nonmajor bleeding
event during follow-up

* Secondary: composite efficacy end point of thromboembolic events
(myocardial infarction, stroke, or systemic embolism), death, or
unplanned revascularization

A Primary End Point in Dual-Therapy Group (110 mg) vs. Triple-Therapy Group

Hazard ratio, 0.52 (95% Cl, 0.42-0.63)

90— P<0.001 for noninferiority

Triple therapy

""-'Bual therapy (110 mg)

100+
g 80+
—~ 70
23
2% 60
1 B
s 404
S'% 304
£
3 20~
104 ~7.....
0F——
0 90
No. at Risk
Dual therapy 981 898
(110 mg)

Triple therapy 981 800

180

834

719

T T T T T 1
270 360 450 540 630 720
Days to First Event
671 538 384 258 162 86

580 453 302 205 124 63

N Engl J Med 2017; 377:1513-1524

B Primary End Point in Dual-Therapy Group (150 mg) vs. Triple-Therapy Group

Hazard ratio, 0.72 (95% Cl, 0.58-0.88)

909 p<0.001 for noninferiority

Corresponding triple therapy

— . e
L i Y S e

—
PSR
o

100+
% 80
— 704
2o
2T o0
< dl
g2 >
B 40-
ER) i
3 204
10 —~T—-
0-F—
0 90
No. at Risk
Dual therapy 763 694
(150 mg)

Corresponding 764 630
triple therapy

T T T T T T 1
180 270 360 450 540 630 720
Days to First Event
640 514 404 278 182 113 65

562 446 349 222 152 88 47

w | \COILCICIICC LUl /

C Secondary Efficacy End Point in Dual-Therapy Groups (Combined)

vs. Triple-Therapy Group

359 Hazard ratio, 1.04 (95% Cl, 0.84-1.29)

30- P=0.005 for noninferiority

254 Dual therapy (combined)

1009 50
90- il
g g0 154 - ‘
S_ 704 104 Triple therapy
S N
2% 609 o =
28 S0 L7
"W 40 T T T T T T T 1
=% 30 0 90 180 270 360 450 540 630 720
2 A
g 20- ———
104
O T T T T T T I 1
0 90 180 270 360 450 540 630 720
Days to First Event
No. at Risk
1744 1660 1561 1257 1003 720 481 295 161

Dual therapy




Although OACs May Be Indicated,
hey Are Under-utilized

Warfarin Anticoagulation Use Declines with Increased
Stroke Risk

Bleeding risk 100%
High non-adherence rates
Regular INR monitoring

Food and drug interaction issues
Complicates surgical procedures

P<0.001
80% (n=27,164)

60%

40%
20%
1 2 3 4 5 6

NOACs
Bleeding risk
High non-adherence rates
Complicates surgical procedures

Lack of reversal agents
HIONCOSL & e i g o w FEG ik idin San s ban 8540559

AF Patients Using Anticoagulation

0%

ACC Middle East
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Piccini JP et al. Heart Rhythm. 2012;9:1403-1408.




anticoagulation
ACC expert consensus
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J Am Coll Cardiol. 2017 Feb 21;69(7):871-898.

WHETHER TO
INTERRUPT

WHEN TO
INTERRUPT

WHETHER
TO BRIDGE

HOW TO
BRIDGE

HOW TO RESTART

~ ANTICOAGULATION

| AC
Cos

CONSIDERATIONS

GUIDANCE

CONSIDERATIONS

GUIDANCE

CONSIDERATIONS

GUIDANCE

CONSIDERATIONS

GUIDANCE

PERFORM THE PROCEDURE

CONSIDERATIONS

GUIDANCE

Consider VKA vs. DOAC, evaluate patient bleed risk,
evaluate procedural bleed risk (no clinically relevant, low,
intermediate, high or uncertain), consider additional

information and use clinical judgment

= #m

interrupt

Consider VKA,
FXa Inhibitor or DTI,
and either INR or CrCl

Consider VKA vs. DOAC, evaluate thrombotic risk
balanced by patient bleed risk, consider additional
information, and use clinical judgment

|

Evaluate CrCl and
patient allergies

Consider post-procedure bridging plan, VKA vs. DOAC,

procedure type (cardiac valve, intraspinal, intracranial); and
evaluate post-procedure bleed risk, bleeding complications,

hemostasis, and tolerance of oral medications

CrCl = creatinine clearance; DOAC = direct oral anticoagulent; DT| = direct thrombin inhibitor
FXa = factor Xa; INR = international normalized ratio; VKA = vitamin K antagonist



Estimating procedural risk

* Extremely variable among
different procedures.

* Professional societies have
developed a list of procedures
and respective risks

* Available as an appendix at

J Am Coll Cardiol. 2017 Feb 21;69(7):871-898.

Procedure Name

Bleed Risk
Level

Lead extraction, mechanical/laser assisted

Ablation, epicardial VT (ventricular tachycardia)

LAAO (left atrial appendage occlusion) (e.g., Watchman device or
Lariat procedure)

X| x| High

Ablation, structural VT (ventricular tachycardia)*

Ablation, PVC (premature ventricular complex)*

Ablation, atrial fibrillation*

Ablation, atrial flutter

Implant or generator replacement, CIED (cardiac implantable
electronic device)

Implant, subcutaneous ICD (implantable cardioverter defibrillator)

Ablation, SVT (supraventricular tachycardia)

Implant, ILR (implantable loop recorder)

Ablation, endocardial VT (ventricular tachycardia)

Most AF ablation

MNHKNKK KKK XRRE OO C>Oew
O000lg Oo0X xR & OO COlntermediate

Ojgjoja|ig) ojgaaa

Ol00l0I0l OlO0lolglgl - OlgjgWncertain
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Estimating patient risk

* HAS-BLED and others bleeding risks estimates are nonspecific for
procedures

* Expert consensus:

ﬁ Assess patient bleed risk checklist
Bleed risk considered increased if any 1 of the
following: major bleed or ICH <3 months;
quantitative or qualitative platelet abnormality,
including aspirin use, INR above therapeutic
range; prior bleed during previous bridging or
similar procedure.

J Am Coll Cardiol. 2017 Feb 21;69(7):871-898.
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Periprocedural anticoagulation peri-device
implant

Table 3. Primary and Secondary Outcomes.*
; : P Value for
Heparin C°“t'm{ed L Subgroup No./Total No. Risk Ratio (95% Cl) Interaction
Bridging Warfarin Relative Risk P Value
Outcome (N=338) (N=343) (95% Cl) Age 0.26
= : <70 yr 26/249 —_—
rimary outcome
g 70 yr 407432 ——
Clinically significant hematoma — no. (%) 54 (16.0) 12 (3.5) 0.19 (0.10-0.36) <0.001 Sex 0.40
Components of primary outcome Male 49/495 —i—
Hematoma prolonging hospitalization — no. (%) 16 (4.7) 4(1.2) 0.24 (0.08-0.72) 0.006 Female 17/186 ——
Hematoma requiring interruption of anticoagulation 48 (14.2) 11(32)  020(0.10-0.39)  <0.001 Amilplateleagentiuse 028
— no. (%) Yes 36/279 —a—
Hematoma requiring evacuation — no. (%) 9(2.7) 2(06)  021(0.05-1.00) 0.3 o AL _
s d . Device surgery 0.61
econdary outcomes New ICD 19/193
Death from any cause — no. (%) 0 4 (1.2) 0.12 New pacemaker 13/115 T S
Pneumothorax — no. (%) 1(0.3) 1(0.3) 1.00 Pulse-generator change only 15/211 —_—
Hemothorax — no. (%) 0 0 = Pulse-generator change with additional procedure  19/142 —_—
Cardiac tamponade — no. (%) 1(03) 0 050 Fellow or resident participation in procedure 0.86
S % . - - o0 Yes 28/319 ——
Transient ischemic attack — no. (%) 1(0.3) 1 No 38/342 =
Stroke — no. (%) 0 1(03) 0.50 Procedure duration 0.44
Non-CNS embolism — no. (%) 0 0 — <50 min 19/305 —— —
Deep-vein thrombosis — no. (%) 0 0 — 250 min 46/353 L
Pulmonary embolism — no. (%) 0 0 . Mechanical-valve replacement 0.12
Yes 26/203 _—
- % =
Valve thrombosis — no. (%) 0 0 s 40/478 =
Lead dislodgement — no. (%) 4 (1.2) 1(0.3) 0.21 All patients -
Superficial wound infection — no. (%) 3 (0.9) 1(0.3) 037 0.0L 0.1 1.00 1000 100.00
Infection related to device system — no. (%) 6 (1.8) 2 (0.6) 0.17 N >
Myocardial infarction — no. (%) 1(0.3) 0 0.50 C°"t'"';‘:'tjt:¥a"fa"" HePag:tf;dg'"g
Patient-satisfaction score 5.9+1.8 6.4+1.5 <0.001

’é;&ﬁﬁ;‘iﬂlﬁ(ﬁa;t Birnie et al N Engl J Med 2013; 368:2084-2093




Peri-AF-Ablation anticoagulation

DI Biase et al Circulation 2014: 129:2638-2644 7.

COMPARE: uninterrupted warfarin better than RE-CIRCUIT: uninterrupted dabigatran better than
low-molecular weight heparin uninterrupted warfarin
u Stroke/TIA = Minou'. ] MajOI'.
6% - Bleeding Bleeding 1007 10~ W farin
90~ z_ — Dabigatran, 150 mg twice daily

~ 80+
3 -20% - 9& /- I
p— - 70_ 6_ ‘_I_I_l_l_‘
= =
=2 v B
S -40% - a 807
'§ %S 5o 491 Hazard ratio for dabigatran vs. warfarin during and
= e 3- up to 8 wk after ablation, 0.22 (95% Cl, 0.08-0.59)
® | E 404 -
e -60% - 0 |
2 | 8 304 17
;ﬁ g 20_ 0 | | | | | | | | | | | |
© .80% 0 10 20 30 40 50 60 70 80 90 100 110 120

10+
-100% - O-IIlr | | | | [ | [ [ | | | |
0 10 20 30 40 50 60 70 80 90 100 110 120

ACCE Middle East Calkins et al N Engl J Med 2017; 376:1627-1636
Conference 2017



CONSIDERATIONS

GUIDANCE

Interrupting VKA antagonists

ACC expert consensus

WHETHER TO INTERRUPT
VKA THERAPY

Procedural

or low

Exit the
pathway.

or high
or low
Perform the Insufficient data
procedure on best practices;
uninterrupted. likely interrupt

Increased patient
bleed risk? \

bleed risk? Procedural bleed risk?

Not clinically Intermediate Not clinically Intermediate
important important or high

but consult
with proceduralists.

Perform the Use clinical judgment:
P’°°°d“"° Persistent concern
uninterrupted. for bleeding?
Exit the

pathway. =® @

ﬁ Assess patient bleed risk checklist
Bleed risk considered increased if any 1 of the
following: major bleed or ICH <3 months;
quantitative or qualitative platelet abnormality,
including aspirin use, INR above therapeutic
ﬁ range; prior bleed during previous bridging or
similar procedure.

2 WHEN TO INTERRUPT

o)

=

é INR measurement 5-7 days prior to procedure?

% . Goal level A

3 Supratherapeutic (2.0 to 2.5 or 2.0 to 3.0) Subtherapeutic

5 5

(¥)
Discontinue =5 days before Discontinue 5 days before Discontinue 3-4 days before
procedure depending on procedure depending on procedure; recheck INR
current INR, time to procedure, current INR, time to procedure 24 hours before procedure
and desired INR for procedure; and desired INR for procedure; if a normal INR is desired.
recheck INR 24 hours before recheck INR 24 hours before
procedure. procedure.

DOAC — direct oral anticoagulant

ICH — intracranial hemorrhage
CONTINUE TO

WHETHER TO BRIDGE

INR — international normalized ratio
VKA — vitamin K antagonist

B J Am Coll Cardiol. 2017 Feb 21;69(7):871-898.
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CONSIDERATIONS

GUIDANCE

Interrupting Direct Ora

ACC expert consensus

WHETHER TO INTERRUPT
DOAC THERAPY

Procedural bleed risk?
No clinically | Low
important risk

Perform the
procedure
uninterrupted,
but time it at
DOAC interval
trough.

INTERRUPT

Y

Increased patient
bleed risk?

Uncertain,

intermediate,
or high

©

INTERRUPT

ﬁ Assess patient bleed risk checklist
Bleed risk considered increased if any 1 of the
following: major bleed or ICH <3 months;

quantitative or qualitative platelet abnormality,

including aspirin use; prior bleed during
previous bridging.

| Anticoagulants

CONSIDERATIONS

Type of Type of
DOAC DOAC
[ DI J{FXa inhibitor
Measure CrCl
— |
CrCl  Discontinue CrCl  Discontinue CrCl  Discontinue CrCl  Discontinue Insufficient d_ata
<15  No data; <15  No data; <15  No data; <30  Nodata; on best practices.
consider dTT consider consider dTT. consider Interrupt at least
and/or 296 hrs. anti Xa level 15-29 2120 anti Xa level as long as determined
15-29 =72 hrs and/or=48 hrs. | 30.49 > 96 hrs and/or 272 hrs. | by CrCl (Table 2) and
30-49 48 hrs 1529 236 hrs 5079 =72 hrs 230 248hrs possibly longsr.
50-79  >36 hrs 230 224 hrs

=80 >24 hrs

280 =248hrs Use clinical
judgment.

CrCl — creatinine clearance

DTl — direct thrombin inhibitor (dabigatran)
dTT — dilute thrombin time assay

DOAC — direct oral anticoagulant

~PARENTERAL BRIDGING

e = - NOT INDICATED
FXa inhibitor — Factor Xa inhibitor (apixaban, FOR DOACS.

edoxaban, rivaroxaban)
Perform the procedure

and continue to "How
to Restart."

ICH — intracranial hemorrhage
INR — international normalized ratio
VKA — vitamin K antagonist

"1"3 / Conference 2017



Bridging Periprocedural anticoagulation
ACC expert consensus
01 S ———— Jp S 3 DO NOT BRIDGE m BRIDGE

TO BR' DG E CHA,DS,-VASc 1-4 (annualized stroke risk <5%), no prior TE Bleed risk considered
Madorats: ;nireased if any 1b;>f t:e ||
¥ " o . ) lowing: mai
Type of anticoagulant? E;?:DS{VASC 5-6 (annualized stroke risk 5-10%) or prior TE more than 3 months previously 'gHoivé'-'r% o.':féz; quea?\titc:tive . CONSIDERATIONS e
DOAC CHA;DSZ-VASC 7+ (annualized stroke risk >10%) or prior TE within 3 months i(::cﬂ:gai::g::isrt‘es:t&b;:;?:!ty _® CrCl 230? =@ Heparin allergy or recent HIT? =® in;?eaz;: beler:d rai:k?
L therapeutic range; prior bleed
Thrombotic risk? ‘ﬁ’{ from previous bridging @ @
. i w n u
(o) Il Consider delaying . .
= Recent TE <3 months? @ procedure. Q Adnﬂr;:ter :-I;;‘a‘r’sf’eutuc Follow local protocol Consider individualized
§ Exit the pathway. [ or 5 for management of HIT = strategies such as using
g @ o Use clinical judgment and heparin allergy. prophylacltidlow-dosle
= parenteral anticoagulant,
o w I ¢ : e J v ek
% =@ Increased patient bleed risk? Increased patient bleed risk? @ 9 s Il Il brizgingponly.
V) @ @ ; Q  Start UFH when the INR is <2 Start LMWH when the INR is <2 or after
S or after omitting 2-3 doses of omitting 2-3 doses of the OAC if the INR *If the aPTT is not in
I - I o O  the OAC if the INR is not is not measured. Discontinue >12-24 :‘:Ia')‘,"t'h";al s
Prior stroke or TIA? Major bleed °'; @: I measured. Discontinue >4 hours hours prior to the procedure based on ) rechefk the aPTT
ICH <3 months? prior to the procedure and if renal function and whether you are every 2 hours until it is
@ @ @ the aPTT is the normal range.* administering it once daily or q12 hours. iithe nogmaiirange:
Il
Address other factors: ASA, high INR.
Also consider bleed history.
” PERFORM THE PROCEDURE
3 Use of parenteral Likely Likely Likely Likely Indiiation for bri:ging;
> agent not indicated. do not bridge bridge  donot —— ;::nzgr:r:s;r::r aPTT - activated partial thromboplastin time assay; ASA - acetylsalicylic acid (aspirin); DOAC - direct oral anticoagulant;
< bridge bridge B L HIT - heparin-induced thrombocytopenia; ICH — intracranial hemorrhage; INR — international normalized ratio; LMWH - low-molecular-weight heparin;
5 - oral anticoagulation; TE - thromboembolic event; - transient ischemic attack; — unfractionated heparin; - vitamin K antagonist
Q OAC | anti lation; TE - thromb. boli TIA ient ischemi k; UFH fracti d h in; VKA - vitamin K i
B DO NOT BRIDGE A& usecunicaLubGuENT =)  BRIDGE

ACC Middle East
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[ ) [ ) [ ] o
Bridging in Non-Valvular AF:BRIDGE trial
Table 2. Perioperative Anticoagulant Management.
Table 3. Study Outcomes.
No Bridging Bridging
Variable (N=950) (N=934) P Value
Warfarin treatment NO B"dglng B"dglng
Preprocedure time not taking warfarin 0.28 Outcome (N = 918} {N = 895) P Value
No. of patients with data 872 839 number Ofpﬂﬁeﬂts (percent)
Mean — days 5.2+1.4 5.3:1.8
Time to first postprocedure warfarin dose 0.40 Prim ary
No. of patients with data 735 696 . . . ,
ean s B ddil Arterial thromboembolism 4 (0.4) 3(0.3) 0.01%, 0.73
Low-molecular-weight heparin or placebo Stroke 2 (02] 3 (0 3)
Preprocedure dose 0.61
No. of patients with data 796 768 Transient ischemic attack 2 (02) 0
Mean no. of doses 5.0£0.7 5.0£1.4 g :
Patients in whom the last dose was taken on the morning of ~ 778/796 (97.7) 734/768 (95.6) 0.02 SyStem ic embolism 0 0
the day before the procedure — no. /total no. (%) ) . .
Time to first postprocedure dose Ma]or bIEEdlng Lz (13) 29 (32) 0.005 I
Major surgery or procedure (high bleeding risk) 0.74 Secondary
No. of patients with data 235 223
Mean — hr 53.3+31.6 51.3+27.9 Death 5 (0-5] 4 (0-4) 0-831'
Minor s o edure (low bleeding risk 0.74 i :
ersUEgEy on procedute fow e Ing 0y Myocardial infarction 7 (0.8) 14 (1.6) 0.107
No. of patients with data 526 497
Mean — hr 211223 21.0:2.4 Deep-vein thrombosis 0 1(0.1) 0.25¢
Postprocedure dose 0.47 :
No. of patients with data 764 721 Pulmonary embollsm 0 l (01) 0251-
M sof 15.7+7.4 16.1+8.4 - . ,
el e e Minor bleeding 110 (12.0) 187 (20.9) <0.0017
Aspirin treatment — no./total no. (%) 0.53
Interruption =7 days before procedure 92/324 (28.4) 92/329 (28.0) . L
Interruption <7 days before procedure 41/324 (12.7)  33/329 (10.0) * P value for noninferiority. N Eng/ J Med 373:823-833
No interruption 191/324 (59.0)  204/329 (62.0) TP value for su periority. )
ACLICILIIVC LUl /




Re-Initiating
anticoagulation
ACC expert consensus

Establish that hemostasis has been achieved
If lower postprocedural risk of bleeding,
therapeutic parenteral anticoagulation, if
indicated, can be started within the first 24
hours

If higher postprocedural risk of bleeding,
therapeutic parenteral anticoagulation
should be delayed for at least 48 to 72 hours
after the procedure.

If VKA therapy is reinitiated, careful
monitoring of the INR during bridging is
required to mitigate bleed risk.

LMWH or UFH should be discontinued when
the INR is within goal range (22.0). This
approach is modified if argatroban.

L

PERFORM THE PROCEDURE

HOW TO RESTART
ANTICOAGULATION

w Original
S anticoagulant?
= Cardiac valve Complete hemostasis achieved, with
é surgery? no bleeding complications, no high-
g o risk features of the patient, and no
@ : . potentially catastrophic bleed location
b [ S Recol:nmend aptlco:—.{/g;ftlon — (intracranial, intraspinal)
0 therapy using a 5
(8)
Complete hemostasis achieved, [l
with no bleeding complications, Plan or indication to
no high-bleed-risk features of : administer parenteral
: Can the patient tolerate
the patient, and absence of a = Sl agent after procedure?
: ; oral medications?
potentially catastrophic bleed - =
location (intracranial, intraspinal) N Ye S
[ 1l [
Postprocedural Postprocedural Postprocedural
bleed risk? bleed risk? bleed risk?
1) | H F W
-
Use clinical Consider Consider Reasonable to  Reasonable to  Consider Start VKA Start VKA Start VKA
judgment.* parenteral parenteral reinitiate reinitiate delaying within 24 hrs.*  within 24 hrs.  within 24 hrs.
anticoagula- anticoagula- DOAC 48-72 DOAC within reinitiation of Restart Restart
tion until oral  tion until oral hrs after the 24 hrs of the anticoagula- parenteral parenteral
medications medications procedure.* t procedure.t tion; use agent if agent if
are possible. are possible. Consider using clinical applicable applicable
Start Start reduced dose  judgment.* 48-72 hours within 24 hrs
parenteral parenteral on the evening following the following the
agent agent within after the procedure. procedure.
48-72 hrs 24 hrs procedure.* Discontinue Discontinue
following the following the parenteral parenteral
procedure.! procedure.! agent when agent when
When When INR reaches 2.  INR reaches 2.
tolerating oral  tolerating oral
medications, medications,
convert from convert from
parenteral parenteral
agent to agent to
DOAC. DOAC.
* In cooperation with the managing team and the proceduralist
GUIDANCE

t At a dose based on postprocedural renal function



Conclusions

* Risk of stroke needs to be individualized in patient with AF
* Oral anticoagulation reduces stroke in patients at risk

* NOACs provide superior outcomes compared with warfarin
 Particularly reduced hemorrhagic stroke
 Particularly reduced CNS bleeds

* Periprocedural management requires complex procedural and patient
risk assessment:
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