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Relevant Advances in Atrial
Fibrillation

What evaluation does one need to do?
What is the first line treatment?

What about all these anticoagulation
options?

What is the rationale for rhythm control?




Epidemiology

 AF Is the most common sustained
arrnythmia in adults

» Affects ~4% of everyone over age 60
and ~10% of everyone over age 80

* The age-adjusted incidence is
increasing’

1. Miyasaka Y. Circulation 2006;114:119-125



My patient has AF
What work-up do | need to do?

Circulation Q”pu'“t

JOURNAL OF THE AMERICAN HEART ASSOCIATION

2014 AHA/ACC/HRS Guideline 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
Craig T. January. L. Samuel Wann. Joseph S. Alpert. Hugh Calkins. Joseph C. Cleveland. Jr. Joaquin
E. Cigarroa. Jamie B. Conti. Patrick T. Ellinor. Michael D. Ezekowitz. Michael E. Field. Katherine T.
Murray. Ralph L. Sacco. William G. Stevenson, Patrick J. Tchou. Cynthia M. Tracy and Clyde W.
Yancy

Circulation. published online March 28. 2014:

» Diagnosis by ECG
* Transthoracic Echocardiogram

Electrolytes, TFTs, creatinine, hepatic
function and blood count



My patient has AF
What work-up do | need to do?

* \WWhat about a troponin?

» What about a VQ scan or CT angio?



What is the first thing | need to do?

« RATE CONTROL
— If unstable-> DC shock

 Your favorite beta-blocker or calcium
channel blocker

* When BP goes down:
— Consider MORE AV nodal blockage
— Consider Dig
— Consider amiodarone
— Consider esmolol
— Consider cardioversion




What is the first thing | need to do?
Can they go home?

« Remember a lot of these people are
walking around or coming to clinic with fast

heart rates

* Dictated primarily by symptoms and how
stable they are

« Tachy cardiomyopathy DOES HAPPEN
— Likely after a few weeks at >120 or so



—

Atrial Fibrillation and Stroke

AF is the most common cause of
embolic stroke'

15% of all strokes in the US can be
attributed to AF

AF Is associated with an increase In
mortality, from 1.3-2 times?

Nattel. Lancet 2006;367:262-272
Page. N Engl J Med 2004;351:2408-16



Atrial Fibrillation and Other
Bad Things

 AF increases risk of:
— Heart failure'
— Dementia?

1.  Wang et al. Circulation 2003; 107;2920-5
2. Ottet al. Stroke 1997:28:316-21.



Atrial Fibrillation and Other
Bad Things

Circulation q’jn’“t

JOURNAL OF THE AMERICAN HEART ASSOCIATION

Incident Atrial Fibrillation and Risk of End-Stage Renal Disease in Adults With Chronic
Kidney Disease
Nisha Bansal. Dongjie Fan. Chi-yuan Hsu. Juan D. Ordonez, Greg M. Marcus and Alan S. Go

Circulation. 2013:127:569-574: originally published online December 28, 2012:

Table 2. Association Between Incident Atrial Fibrillation and
Subsequent Risk of End-Stage Renal Disease Among Adults
With Chronic Kidney Disease

HR (95% C)
Unadjusted 1.18 (1.06-1.31)

Adjusted for patient characteristics, cardiovascular risk 1.67 (1.46-1.91)
factors, and medication use*




Atrial Fibrillation and Other
Bad Things

Original Investigation

Atrial Fibrillation and the Risk of Myocardial Infarction

Elsayed Z. Soliman, MD, MSc, MS; Monika M. Safford, MD; Paul Muntner, PhD; Yulia Khodneva, MD, PhD;
Farah Z. Dawood, MD: Neil A. Zakai, MD; Evan L. Thacker, PhD; Suzanne Judd, PhD; Virginia J. Howard, PhD;
George Howard, DrPH; David M. Herrington, MD, MHS; Mary Cushman, MD, MSc

JAMA Internal Medicine Published online November 4, 2013

Figure 1. Unadjusted Cumulative Incidence of Myocardial Infarction by
Baseline Atrial Fibrillation Status

No atrial fibrillation
——— Atrial fibrillation

Cumulative Incidence, %

Follow-up Time, y




Audience Response Question
Among Cryptogenic Stroke
Patients, AF can be found in:

* 0-3%

* 3-10%
* 10-20%
» 20-30%



ORIGINAL ARTICLE

N Engl ) Med 2014;370:2478-86.

Cryptogenic Stroke
and Underlying Atrial Fibrillation

* 12.4% of cryptogenic stroke patients
discovered to have AF via an
Implantable loop recorder

— Versus 2% in those with usual care
* AF can be and is often asymptomatic!



Injectable Loop Recorder

* Itis MRI compatible once it has been In
for ~1 month



Anticoagulation in AF

 Warfarin has been the most effective
available therapy to prevent stroke in
patients with AF

— 5 RCT of vit K antagonists v. placebo highly
significant risk reduction in stroke of 62% (95% CI
48% to 72%)’

— Strokes on warfarin are significantly less severe?
— Warfarin reduced overall mortality in AF patients3

1. Ann Intern Med 1999:131:492-501
2. Chest 2004;126:429S-456S)

3. EurHeart J 2005;7:C12-18



Anticoagulation in AF

« Warfarin is not perfect

— Significantly increase major bleeding (0.9%
to 2.2%) and intracerebral hemorrhage
(0.2% to 0.4%)’

1. Eur Heart J 2005;7:C12-18



Novel anticoagulants

* Predictable pharmacokinetics
— Do not require monitoring, frequent blood draws
— Do not require dose adjustments
* Do not take several days onset and offset
— Directly inhibits thrombin/ Xa, so may not require
bridging
* No food interactions

— Not related to vitamin K, so no known important
food interactions



Novel anticoagulants

» Dabigatran = Pradaxa
* Rivaroxaban = Xarelto
* Apixiban = Eliquis

» Savaysa = Edoxaban



Audience Response Question
The Four Randomized Trials of
the Novel Anticoagulation Drugs

versus Warfarin included:

994, 1,032, 1,068, and 3,200 participants
4,540, 4,895, 5,352, and 6,105 participants
7,511, 7965, 9,003, and 9,423 participants
10,055, 12,607, 12,934, and 13,544 participants
14,264, 18,113, 18,201, and 21,105 participants
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JOURNAL of MEDICINE
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VERSUS WARFARIN in AF

Drug Preventing Stroke |Bleeding
or
Thromboembolism
Dabigatran=Pradaxa |Better Similar
Rivaroxaban=Xarelto | Similar Similar
Apixiban=Eliquis Better Better

Edoxaban=Savaysa | Similar to better Better




VERSUS WARFARIN in AF

Drug Intracranial Gl Bleeding
bleeding

Dabigatran=Pradaxa |Much less More

Rivaroxaban=Xarelto | Much less More

Apixiban=Eliquis Much less Similar

Edoxaban=Savaysa |Much less More




Outcome / Model
Stroke
Crude

Adjusted

Systemic embolism
Crude

Adjusted

Death
Crude

Adjusted

Myocardial infarction
Crude

Adjusted

Pulmonary embolism
Crude

Adjusted

Intracranial bleeding
Crude

Adjusted

Gastrointestinal bleed
Crude

Adjusted

Major bleeding
Crude

Adjusted

Hospitalization
Crude
Adjusted

Warfarin vs dabigatran 150mg
Hazard ratio (95% CI)

0.99 (0.74: 1.30)
1.18 (0.85; 1.64)

0.67 (0.20; 1.
1.00 (0.26; 3.

0.38 (0.28;
0.57 (0.40:

0.36 (0.20:
0.40 (0.21;

0.31 (0.09:
0.24 (0.06:

0.06 (0.01;
0.08 (0.01;

0.81 (0.52; 1.
1.12 (0.67; 1.83

0.65 (0.45;
0.77 (0.51;

0.76 (0.71:
0.86 (0.79

0.01 .2 1.00 5.00
Favors Favors

+ “Real world”

« Dabigatran v warfarin
* Danish Registry

* Propsensity matched

« N=>12,000

Larsen et al. J Am Coll Cardiol 2013



ACC/AHA/HBRS GUIDELINE @00

2019 AHA/ACC/HRS Focused Update of the 2014 AHA/
ACC/HRS Guideline for the Management of Patients

With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

» Class 1A: NOACs (dabigatran,
rivaroxaban, apixaban, edoxaban) are now
recommended OVER warfarin in NOAC-
eligible patients with AF

e NOAC “contra-indication” in “valve
disease” clarified: mitral stenosis or
mechanical heart valves

1. Circulation 2019



Devices for stroke prevention

 All anticoagulants by nature will be
associated with an increased risk of

bleeding

* In AF patients with t
thromboembolism, t
appendage is thoug
thrombus formation

nrombus/
ne left atrial

Nt to be the site of
in more than 90%



ACG/AHA/HRS GUIDELINE

2019 AHA/ACC/HRS Focused Update of the 2014 AHA/
ACC/HRS Guideline for the Management of Patients
With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

Recommendation for Percutaneous Approaches to Occlude the LAA

Referenced studies that support the new recommendation are
summarized in

Recommendation

1. Percutaneous LAA occlusion may be
considered in patients with AF
at increased risk of stroke who have
contraindications to long-term
anticoagulation >*4.1-1-44.1-5
NEW: Clinical trial data and FDA approval
of the Watchman device necessitated this
recommendation.




The Watchman Device in now FDA

approved as an alternative to
warfarin

Right
Atrium Left

Atrium

Left Atrial
Appendage
WATCHMAN® ™ w/ WATCHMAN®
Delivery Device Implanted
Catheter

A self-expanding nickel titanium (nitinol) frame structure
with fixation barbs and a permeable polyester fabric cover
implanted via a trans-septal approach to seal the left atrial

appendage’
Fountain RB et al. Am Heart J 2006



Lariat made by SentreHeart

* No randomized outcomes data
* May be considered if cannot anticoagulate



2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation

lDeﬁnition and Scores for CHADS: and CHA:DS:-
VASc

CHADS: acronym
Congestive HF
Hypertension

Age 275y
Diabetes mellitus
Stroke/TIA/TE
Maximum Score
CHA:DS:-VASc acronym
Congestive HF
Hypertension

Age =75y
Diabetes mellitus

Vascular disease (prior MI, PAD, or aortic
plaque)
Age 6574y

Sex category (1.e., female sex)

Score




Anticoagulation

 FIRST POINT CLASS 1: Antithrombotic
therapy should be individualized based on
shared decision making

 Oral anticoagulation for CHA,DS,-VASc 2 2 in
men or =2 3 in women (modified in 2019)



Anticoagulation

* For patients with nonvalvular AF and a
CHA,DS,-VASc of 0 in men or 1 in women, it
IS reasonable to omit antithrombotic therapy

« What about CHA,DS,-VASc of 1 in men or 2
in women? = See FIRST POINT ABOVE



Bridging

5570 it ACEBENDSG 15 i <52,




Bridging
« OK to just start warfarin without heparin

« Pharmacokinetics of NOACs can be
considered similar to lovenox

 On warfarin:
— Low risk: can hold for a week
* For NOACs, should be gone in 2 days

— High risk (mechanical valve, prior stroke,
higher CHA,DS,-VASc), can consider
unfractionated or low molecular weight
heparin for warfarin

— Continue (as is done in many EP procedures)



Bridging

* On novel agent:

— Hold for 1 day prior to the procedure (2 doses
if BID, 1 dose if QD)

— When need complete hemostasis (eg, spinal
puncture, major surgery), hold for 48 hours

— Consider continuing (as we now do in many
EP procedures)



ACC/AHA/HRS GUIDELINE

2019 AHA/ACC/HRS Focused Update of the 2014 AHA/
ACC/HRS Guideline for the Management of Patients
With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

3. Idarucizumab is recommended for the
reversal of dabigatran in the event of
life-threatening bleeding or an urgent
procedure.>*3?

NEW: New evidence has been published about

idarucizumab to support LOE B-NR.

4. Andexanet alfa can be useful for the reversal of
rivaroxaban and apixaban in the event of life-
lla threatening or uncontrolled bleeding.>*335434
NEW: New evidence has been published about
andexanet alfa to support LOE B-NR.




“Let’s just cardiovert back to
sinus rhythm so we don't need to
worry about anticoagulation.”



| decide to go with

«Cardioversion can reduce left atrial appendage function

— Even from AF to sinus

- The pericardioversion period is a particularly pro-
thrombotic time

— Regardless of mode: DC/ electrical, pharmacologic,
spontaneous



| decide to go with

* Prior to cardioversion:1: 2

N

— Can exclude preexisitng mrontus, Sl
LEFT ﬁ‘ %3 -
thrombus by TEE e, S S,

» = .
e
s

“‘\Q" -

— Can anticoagulate (therapeutic/
for at least 3 weeks) prior to

cardioversion AR IS P pod

1. JACC 2006;48:e149-246
2. Chest 2004;126:4295-456



| decide to go with

- During and after cardioversion:' 2
— Anticoagulation for at least 4 weeks

— Applies even to those who would otherwise not require
anticoagulation

1. JACC 2006;48:149-246
2. Chest 2004;126:429S5-456



| decide to go with

- The magic 48 hours
— Must be documented!

— Reason to consider starting anticoagulation NOW in the
hospital as it may “stop the clock”



Atrial Fibrillation Ablation




Atrial Fibrillation Ablation

* High success (> 90-95%) and low risk (<
1%):
— AV nodal ablation and pacemaker

— Atrial flutter ablation
— SVT ablation



Atrial Fibrillation Ablation

* Lower success (60-90%) and higher risk

(4-6%):1-

— Atrial fibrillation ablation, based primarily on

pulmonary vein isolation

A great option for symptomatic patients
« An ELECTIVE PROCEDURE

ko=

Circulation 2003;108:2355-60
JACC 2003;42:185-197
JACC 2004;43:2044-53
JAMA 2005;293:2634-40

N Engl J 2006; 354: 934-41



Atrial Fibrillation Ablation

 CLASS 1 INDICATIONS:

— Selected patients with symptomatic
paroxysmal AF refractory or intolerant to at
least one class | or Il antiarrhythmic drug
when a rhythm control strategy is desired

« CLASS IllI: Don’t do it to get a patient off
warfarin



Atrioesophageal Fistula

* Presents 1-3 weeks AFTER ablation
— Fever
— TIA or other embolic phenomena
— Chest pain
— Odynophagia (but not necessarily)
— Leukocytosis
— Hematemesis (more rare)



Atrioesophageal Fistula

High mortality
Get electrophysiology involved
Get CT surgery involved

Diagnose with CT with intravenous and
water soluble contrast

DO NOT DO EGD WITH INSUFLATION
If test negative, may need to look again

In some cases with high suspicion, take to
OR directly even with negative tests



VOLUME 347 DECEMEBER 5, 2002 NUMEBER 23

A COMPARISON OF RATE CONTROL AND RHYTHM CONTROL IN PATIENTS
WITH ATRIAL FIBRILLATION

THE ATRIAL FIBRILLATION FOLLOW-UP INVESTIGATION OF RHYTHM MANAGEMENT (AFFIRM) INVESTIGATORS®

The New England Journal of Medicine

A COMPARISON OF RATE CONTROL AND RHYTHM CONTROL IN PATIENTS
WITH RECURRENT PERSISTENT ATRIAL FIBRILLATION

IsABELLE C. VAN GELDER, M.D., VINCENT E. HageEns, M.D., Hans A. Bosker, M.D., J. HERRE Kingma, M.D.,
OTTo Kamp, M.D., TsJErK KiNGMa, M.SC., SaLaH A, Saip, M.D., JuLius |. DarmanaTa, M.D.,
ALPHONS J.M. TiMMERMANS, M.D., Jan G.P. Tussen, PH.D., anD Harry J.G.M. CRuNS, M.D.,

FOR THE RATE CONTROL VERSUS ELECTRICAL CARDIOVERSION FOR PERSISTENT ATRIAL FIBRILLATION STUDY GROUP*

STAF (n=200)- no difference in composite endpoint of death
and thromboembolic events

PIAF (n=252)- No difference in symptomatic improvement

HOT CAFE (n=205)- No difference in composite death,
thromboembolic events, hemorrhage



Why ever consider rhythm

control?
Unlikely to include symptomatic patients in
those studies

— Rationale for rhythm control is primarily
symptoms
— Sometimes rationale is to help rate control

Warfarin was stopped when sinus
apparent

Antiarrhythmic drugs don't work very well
Evidence that those in sinus lived longer



Comparison of Antiarrhythmic Drug Therapy
and Radiofrequency Catheter Ablation

in Patients With Paroxysmal Atrial Fibrillation
A Randomized Controlled Trial

JAMA. 2070;303(4):333-340

Figure 2. Kaplan-Meier Curves of Time to Protocol-Defined Treatment Failure, Recurrence of Symptomatic Atrial Arrhythmia, and Recurrence
of Any Atrial Arrhythmia by Treatment Group

Freedom From Protocal-Defined
Treatment Failure

No. at risk
Catheter
ablation

:

o o o
& 8 8

Protocol-Defined Treatment Failure

Catheter ablation
————= Antiarrhythmic drug therapy

HR, 0.30; 95% ClI, 0.19-0.47;
Log-rank P <.001

T T T T T T T T 1

i1 2 3 4 5 6 7 8 9
Follow-up, mo

106 75 75 72 70 70 69 67 65 51

Antlarhythmic 61 36 28 20 15 12 11 10 7 3

drug therapy

Atrial Arrhythmia

Freadom From Symptomatic

Symptomatic Atrial Arrhythmia

L

HR, 0.24; 95% ClI, 0.15-0.39;
Log-rank P <.001

T T T T T T

1 2 3 4 5 6
Folloa-up, mo

106 88 84 79 75 75 73

61 37 27 21 15 12 11

Freedom From Any
Atrid Arrhythrria

:

© o o ©
n P 8 @©
L S S

Any Atrial Arrhythmia

HR, 0.29; 95% CI, 0.18-0.45;
Log-rank P <.001

T T T T T

2 3 4 5 6
Follow-up, mo

106 84 78 72 70 70 69

61 33 22 17 12 11 10




Event Rate, %

JAMA | Original Investigation

Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy
on Mortality, Stroke, Bleeding, and Cardiac Arrest

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial

Hazard ratio, 0.86 (95% Cl, 0.65-1.15); Log-rank P=.30

Drug therapy

Catheter ablation

18 24 30 36 42 48
Time Since Randomization, mo

Intention to treat

Hazard ratio, 0.73 (95% Cl, 0.54-0.99); P=.046

Event Rate, %

Drug therapy

Catheter ablation

T T T T T T T T
18 24 30 36 42 48 54 60
Time Since Randomization, mo

Per protocol
9.2% cross-over ablation=> medicine
27.5% cross-over medicine—->ablation

1. JAMA 2019




JAMA | Original Investigation

Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy
on Mortality, Stroke, Bleeding, and Cardiac Arrest

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial

History of congestive heart failure
o 08/9343506)  T/9B1(500)  0.95(0.68-13)
NITAE50) 290163047 0.61(0.35-1.08)

Intention to treat

1. JAMA 2019



A Death or Hospitalzation for Worsening Heart Failure

Probability of Survival Free

The NEW ENGLAND

JOURNAL of MEDICINE

of H espital Admission

ESTABLISHED IN 1812

FEBRUARY 1, 2018 VOL. 378

NO. 5

Catheter Ablation for Atrial Fibrillation with Heart Failure

Nassir F. Marrouche, M.D., Johannes Brachmann, M.D., Dietrich Andresen, M.D., Jiirgen Siebels, M.D.,
Lucas Boersma, M.D., Luc Jordaens, M.D., Béla Merkely, M.D., Evgeny Pokushalov, M.D.,
Prashanthan Sanders, M.D., Jochen Proff, B.S., Heribert Schunkert, M.D., Hildegard Christ, M.D.,
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Jirgen Vogt, M.D., and Dietmar Bansch, M.D., for the CASTLE-AF Investigators*

Medical therapy

Medical therapy

Probability of Survival
Pro bability of Freedom
from Hospital Admission

Hazard ratia 0.62 (95% C1, 0.43-0.87) _| Hzard ratia 0.53 (95% CI. 0.32-0.85)
P 0.007 by Cox regression P=0.01 by Cox regression
P 0.006 by log-rank test P 0.009 by log-rank test
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C Hospitalization for Worsening Heart Failure

Hazard ratia 0.56 (95% C1, 0.37-0.83)
P 0.004 by Cox regression
P 0.004 by log-rank test

Al

Medical therapy

0

12 24 i
Months of Follow-up




Conclusions

Work-up consists of a good history, echo and
basic labs

There is no one best way to achieve rate control

Stroke prophylaxis must always be considered
— NOACs (or DOACS) are now first line

A rhythm control strategy remains a reasonable
option to help with symptoms



Thank You

greg.marcus@ucsf.edu

. @gregorymmarcus

Jointhe ¢ * Health Heart” Study https://www.health-eheartstudy.org/



Drug

Dose reduction

Other
idiosyncracies

Dabigatran=Pradaxa

CrCl 15-30 ml/min

Dyspepsia ~11%
(acid core)

Rivaroxaban=Xarelto

CrCl 15-50 ml/min

pK maybe really
2x day drug

Apixiban=Eliquis

2 out of 3:
Creatinine > 1.5,
age >80, weight
<60 kg

Might be used in
hemodialysis

Edoxaban=Savaysa

CrCl 15-50 ml/min

Contraindicated if
CrCl > 95 ml/min
Drug interactions
(verapamil and
dronaderone
increases)




Novel Anticoagulants

* Reversibility? ot Aetaton)

Dabi n
o0




Circulation (’ e

SAOLMVHAL OF THE AMETIRCANK HEANT ARROCIATION

Reversal of Rivaroxaban and Dabigatran by Prothrombin Complex Concentrate: A
Randomized, Placebo-Controlled. Crossover Study in Healthy Subjects
Elise S. Eerenberg. Pieter W. Kanghuisen, Meertien K. Sijpkens. Joost C. Meyjers, Harry R
uller and Marcel Levi

Circulation. 2011:124:1573-1579; originally published online September 6. 2011:
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The NEW ENGLAND JOURNAL of MEDICINE

Idarucizumab for Dabigatran Reversal

Charles V. Pollack, Jr., M.D., Paul A. Reilly, Ph.D., John Eikelboom, M.B., B.S.,
Stephan Glund, Ph.D., Peter Verhamme, M.D., Richard A. Bernstein, M.D., Ph.D.,
Robert Dubiel, Pharm.D., Menno V. Huisman, M.D., Ph.D., Elaine M. Hylek, M.D.,

Pieter W. Kamphuisen, M.D., Ph.D., J6rg Kreuzer, M.D., Jerrold H. Levy, M.D.,
Frank W. Sellke, M.D., Joachim Stangier, Ph.D., Thorsten Steiner, M.D., M.M.E.,

Bushi Wang, Ph.D., Chak-Wah Kam, M.D., and Jeffrey |I. Weitz, M.D.

N ENGL ) MED 373;6 NEJM.ORG AUGUST 6, 2015

Announcement of FDA approval 10/16/15



