Risk Assessment and Treatment
for Stroke Prevention
In Patients with Atrial Fibrillation

New Practice Guidelines and
Recent Clinical Trials
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Prevalence of AF
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 Frustrations

— Rate control vs. rhythm control

— Strict vs. /aissez-faire rate control

— Early detection; silent or asymptomatic nature of AF
— Ablation; Mortality?

* Hopes

— Ablation; reduce symptomatic burden, cure in some
patients?

— New anticoagulants
— New antiarrhythmic agent(s)

AFFIRM (the Atrial Fibrillation Follow-up Investigation of Rhythm Management) NEJM 2002;347:1825-33
RACE II (RAte Control Efficacy in permanent atrial fibrillation) NEJM 2010;362:1363-73
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Guidelines for the Management of
Patients with Atrial Fibrillation

2006 ACC/AHA/ESC guidelines
Circulation 2006;114:e257-e354

2010 ESC guideline update
Europace 2010 Oct;12(10):1360-420

2010 Canadian guideline update
Canadian J Cardiol 2011 Jan-Feb;27(1):74-90

2011 ACCF/AHA/HRS focused update guidelines
Circulation 2011 Mar;123(10):e269-e367



2006 ACC/AHA/ESC Guidelines

Risk Assessment for
Antithrombotic Therapy

Rizk Category
Mo risk factors
(ne moderate-risk factor

Any high-risk factor or maore than 1
moderate-risk factor

Less Validated or Weaker
Risk Factors

Female gender
Ape G to 74y
Coronary artery disease

Thyrotoxicosis

Recommended Therapy

Aspirin, 81 o 325 mg daily
Aspirin, 81 10 325 mg daily, or warfarin (INR 2.0

to 3.0, target 2.5

Warfarin (INR 2.0 to 3.0, target 2.5

Moderate-Risk Factors
Ape greater than or equal to 75 y
Hypertension
Heart failure
LV ejection fraction 35% or less
Diabetes mellitus

High-Risk Factors
Previous stroke, TIA or embolism
Mitral stenosis
Prosthetic heart valve®



Adjusted stroke rate
Patients (%lyear)®
CHADS, score (n=1733) (95% confidence
interval)

8.5 (6.3-11.1)

12.5 (82-17.5)

182 (10.5-274)
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Antithrombotic Management
2011 ESC guideline

Risk stratification score
Antithrombotic treatment

Bleeding risk stratification score
Optimal INR

Special situations

Paroxysmal AF, Perioperative anticoagulation, stable
vascular disease, ACS+PC(I, Elective PCI, NSTEMI,
Acute STEMI with primary PCI, Acute stroke, Atrial
flutter, Cardioversion, TEE-guided cardioversion,
Non-pharmacological methods to prevent stroke



Risk Stratification
for Stroke Prevention

2011 ESC Guidelines



Rationale; CHA,DS,-VASc score

— Age > 65; ischemic stroke risk7t S 7tct7| Al &S
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« Heart failure
— Heart failure with preserved ejection fraction; & <1(-)



Angina+ risk factor?Z} OfL|X|2F prior myocardial
infarction, peripheral artery disease, TEE Of| A 274 =
aortal| complex atheroma 5= HEHUSI risk factor O|LC}.

RR 1.6 (95% (I 1.3-1.9)
 Proteinuria

RR 1.54 (95% (I 1.29-1.85)
e Other factors

GFR < 45 ml/min, hypertrophic cardiomyopathy,
amyloidosis

» Original CHADS, score
H5 B2 26AH7} score 1-2 AFO[Of| E=X{SHLT.



Original CHADS, score

Adjusted stroke rate
Patients (%lyear)®
CHADS, score (n=1733) (95% confidence
interval)

8.5 (63-11.1)
12.5 (8.2-17.5)

182 (10.5-27.4)
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CHA,DS,-VASc score

‘Major’ risk factors ‘Clinically relevant non-major’
risk factors

Heart failure or moderate to
severe LV systolic dysfunction CHA,DS,-?AS: Patients (n=7329) Adjusted stroke
(e.g. LV EF <40%) rate (¥%/year)®

Hypertension - Diabetes mellitus
Female sex - Age 65-74 yeas I N T
Vascular dsesse I R T
Risk factor 4 | ome | 4|
e ———
e 1|
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Previous stroke, TIA,
or systemic embaolism
Age =75 years
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Sex category (i.e.female sex)

Vascular disease; prior myocardial infarction, peripheral artery disease, aortic plaque



_ CHA,DS,-VASc | Recommended

One 'major’ risk
OAC?

factor or >2 “clinically
relevant non-major’
risk factors

Either aspirin 75—

325 mg daily or no
antithrombotic therapy.
Preferred: no
antithrombotic therapy
rather than aspirin.

Mo risk factors

Either OAC® or
One ‘clinically relevant aspirin 75-325 mg daily.
non-major’ risk factor Preferred: OAC rather
than aspirin.



Antithrombotic Therapy

2011 ESC Guidelines



Adjusted-Dose Wararin Compared with Placebo ASpin Comparnd wits Fiasstio

Relative Risk Reduction ""“"'(mg,“’m

(85% CI)
AFASAK | (432)

SPAF I (57)

-

EAFT  (403)
ESPSN  (404)
LASAF  (447)
UK-TIA  (46)

All Trials (n=6)

Warfarin Compared with Aspirin

Relative Risk Reduction
(95% C1)

AFASAK | (432)
AFASAK Il (439)

EAFT (403) o

PATAF  (443) *
SPAFIl (440

Al Trials (n=5) |—o—|

Warfarin Better Warfarin Worse Ann Intern Med 1999:131:492-501
Ann Intern Med 1994;120:897-902
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Risk Stratification for
Bleeding Complications

2011 ESC Guidelines



Risk of Bleeding
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Abnormal renal and liver
function (1 point each)
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Drugs or alcohol (| point each) lor2

High risk of bleeding; HAS-BLED score > 3

Chest 2010; Mar 18 [Epub ahead of print]



Special Situations

2011 ESC Guidelines



 Perioperative anticoagulation

— Hi%h risk for thrombo-embolism (CHADS, score
)

 '‘Bridging’ anticoagulation with heparin (or LMWH)
— Low to intermediate risk for thrombo-embolism
. %tlop anticoagulation ~ 5 half life; warfarin®| 4% 5-7

=
« INR < 15 QA ===; A= INR > 1.5 O|H 1-2 gm2]
oral vitamin K &0

- X HO| & =l % =9 N4 22 O O FEH
CtA| warfarin S X|22F E0; loading S}X| & A

Br heart J 2010;31:967-75
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spirin+clopidogrel =

e Stable vascular disease

— Anticoagulation+antiplatelet agent= ischemic
stroke, systemic embolism®| risk= ZO|X| X511
bleeding Bt S 7}A|ZICE.

« Paroxysmal atrial fibrillaiton; atrial flutter
— Stroke risk= Ct= AF 1} H|==5}C}.



 Acute coronary syndrome &/or PCI

— OACE= angina®| secondary preventiond| !0 Af
OFF 2| &Sl = aspirin 1f H|==5}LC}.

— 4= O|L} Q] triple therapy (OAC+Asp+Clopidogrel)
9| bleeding risk= 3 A =X| &L}

— Avoid DES (small vv, long lesion, restenosis, DM
so= Melotl=) £9| -olimuth’of =2

— OAC + clopidogrel; CHAl aspirin AFE-A| PPI (H2-
blocker or antacid)E 40| AFESHLE.




« Acute stroke
- et Hor ZHo| FHE
— Imaging study; hemorrhage 8t G| £ =t
— Anticoagulation2 g487| 2

0
- 20| A= 820 = OACE FX| =L

* Acute TIA
— OAC as soon as possible

« Silent (old) stroke
— AF 2kXEO| imaging study Off Al BEO| Br 74 =[CF.



p——
Low or Elective 2 o | meonth: triple therapy of VA (IMR 2.0-1.5) + aspirin <100 mg/day +

intermediate dopidogrel 75 mg/day
(e.g. HAS-BLED scora Lifalong: VKA (INR 2.0-3.0) alone

0-1) Electiva Drug-aluting [-oli [paclicael) : triple therapy of VKA (INR

1 ﬂ—" 5+ a;pmn =00 mﬁn'da'r + clopidogrel 75 mg/day
Up o [2th month: combination of VICA (INR 2.0-2.5) + clopidogrel
75 mglday”
{or aspirin |00 mg/day)
Lifalong: VICA (INR. 2.0-3.0) alone

Bare-metal/ & months: triple therapy of VIEGA (INR 2.0-2.5) + aspirin <100 mg/day +

drug-eluting dopidogrel 75 mg/day
_Up_r.i:._u_ﬂ:_mur.ll combination of VKA {INR 2.0-15) + clopidogrel
75 mglday”
(or aspirin 100 mg/day)
Lifelong: VKA (INR. 2.0-3.0) alone

High Elective 2 aral® 24 weeks: triple therapy of VKA (INR 20-2.5) + aspirin <100 mg'day +
(e.g. HAS-BLED score =3) dopidogrel 75 mg/day
Lifelong: VECA (INR 2.0-3.0) alone

4 weeks: triple therapy of VKA (INR 2.0-1.5) + aspirin =|00 mg/day +
dopidogrel 75 mg/day

Up to 12th month: combination of VICA (IMR 2.0-1.5) + clopidogrel
75 mglday”

(or aspirin 100 mg/day)

Lifelong: VEA (INR 2.0-3.0) alone
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ACTIVE Trial

In the Atrial fibrillation Clopidogrel Trial with rbesartan for
prevention of ascular Events

« ACTIVE-W (ACTIVE warfarin arm)

— Anticoagulation is superior to the combination of aspirin and
clopidogrel
* RR reduction 40% (95% CI 18-56)

« ACTIVE-A (ACTIVE aspirin arm)

— Combination therapy is superior to aspirin monotherapy

(95% CI 0.81-0.98); 28% RR reduction in ischemic
stroke

(95% CI 1.29-1.92): 2.0%/yr vs. 1.3%/yr
» Major bleeding rate was similar to anticoagulation

Lancet 2006;367:1903-1912



Other Trials

« Other antiplatelet agents

— Some benefits with Indobufen and Triflusal
— More data are required

« Anticoagulation (INR 2.0-3.0) + antiplatelet agent

— No beneficial effect on ischemic stroke or vascular
events
— More bleeding was evident
— INR 2.0-3.0 O1|A1E XH%%}E ischemic stroke %FI}OHME
antlplatelet agentE F7|otX| 211, INRE 3.0-3.52 XH
o= 0| WL}



Rate vs. Rhythm Control

outeome (n)

control | control

Rate |Rhythm | P

PIAF (2000)

Parsistent AF
(7-360 dayz)

Sympromatlc Improvement

76125 | 700127
(60.8%) | (55.1%)

AFFIRM (2002)

Parcecysmal AF or
persistant AF, age
=65 years, or risk of
stroke or death

All-cause mortality

3102027 | 35602033

(159%) | (26.7%)

RACE (2002)

Persistent AF or flumer
for <| years and

|-2 eardioversions
over 2 years and oral
anticoagulation

Composite: cardiovascular
death, CHF, severe bleeding,
pacemaker Implantation,
thrombo-embolic events,
severe adverse effects of
antiarrhythmic drugs

STAF (2003)

Parsistent AF

(>4 weeks and

<2 years), LA size
=45 mm, CHF NYHA
[V, LVEF <45%

Composite: overall
mortality, cerebrovascular
complications, CPR. embolic
Events

HOT CAFE (2004)

First chinically overt
persistent AF (=7 days
and <2 years),

age S0-75 years

Composite: death,
thrombo-embolic events;
intracranialmajor

haemorrhage

101 | 4104
(10%) | (3.9%)

AF.CHF (2008)

LVEF <35%, symptomes
of CHF. history of AF
(=6 hor

DCC <last & months)

Cardiovascular death

I75/1376 | 1821376

25%) | (27%)

J-RHYTHM
(2009)

Parcocysmal AF

Composite of total
mortality, symptomatic
cerebral infarction,
systemic embolism, major
bleeding, hospitallzation for
heart fallure, or physical/
psychological disabdliy

641418
(15.3%)




Rate vs. Rhythm Control
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First diagnosed episode of atrial fibrillation

Presentation

" EHRA, score
Associated disease
Initial assessment

TE Risk —| Dr‘al antmmguhnt
Nﬂ
ne

AFtpe Rate control
SYMPIOMS | 4 Rhythm control
" Antiarrhythmic drugs
Ablation

—  ACEIs/ARBs
——+ Statins/PURAs

Others

Classification of AF-related symptoms (EHRA score)

Explanation

‘Mo symptoms”

‘Mild symptoms’; normal daily activity not affected

‘Severe symptoms'; normal daily activity affected

‘Disabling symptoms”’, normal daily activity
discontinued

Europace 2010 Oct;12(10):1360-420
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Patient Features
Apge less than 60 y, no heart disease (lone AF)

Apge less than 60 y, heart disease but no risk
factors*

Age 60 to 74 vy, no risk factors™

Ape 65 to 74 y with diabetes mellitus or CAD
Age 75 y or older, women

Age 75y or older, men, no other risk factors

Apge 65 or older, heart failure

LV ejection fraction less than 35% or
fractional shortening less than 25%, and
hypertension

Rheumnatic heart disease (mitral stenosis)

Prosthetic heart valves

Prior thromboembolism
Persistent atrial thrombus on TEE

Antithrombaotic Therapy
Aspirin (81 to 325 mg per day) or no therapy
Aspirin (81 to 325 mq per day)

Aspirin (81 o 325 mg per day)
Oral anticoagulation (INR 2.0 fo 3.0)
(Oral anticoagulation (INR 2.0 to 3.0)
(Oral anticoagulation (INR 2.0 to 3.0) or aspirin
(81 o 325 mg per day)
(Oral anticoagulation (INR 2.0 to 3.0)

Oral anticoagulation (INR 2.0 to 3.0)

(ral anticoagulation
(INR 2.0 to 3.0)

(Oral anticoagulation
(INR 2.0 to 3.0 or higher)

Oral anficoagulation (INR 2.0 to 3.0 or higher)
Oral anticoagulation (INR 2.0 to 3.0 or higher)

Class of
Recommendation




Recommendations for
prevention of thromboembolism

Antithrombotic therapy to prevent thrombo-embolism is recommended for all patients with AR, except in those at low
risk (lome AF aged <65 years, or with contraindications).

It iz recommended that the selection of the antithrombotic therapy should be based upon the absolute rigks of sorokel
thrombo-emboliem and bleeding, and the relstive ridk and benefit for a given patient.

The CHADS, [cardiac failure, hypertension,: score is recommended a5 a simple
initial {easily remembered) means of assess oke risk in non-vahwular AR
¢ For the patients with a CHADS; score of 22, chronic QAC therapy with 2VKA & recommended in 2 dose-

adjusted regimen to achieve an INR. range of 2.0-3.0 (target 1.5}, unless contraindicatad.

For a more detailed or comprehensive stroke risk assecsment inAF (g with CHADS; scores 0-1), a risk factor-based
approach is recommended, considering ‘major” and "dinically relevant non-major” stroke risk factors?.
+ Patients with | 'major” or = 2 "diniczlly relevant non-major’ risk factors are high risk, and OAC therapy
(e.g with a VKA, dose adjusted to achieve the target intensity INR of 2.0-2.0) i recommended, unless
contraindicated.

=

ith none of the risk

mimen:

For patients with AT who heve mechanical heart vabves, it is recommended that the target intensity of anticozgulation
U A

with a¥VEA should be based on the type and position of the prosthesis, maintaining an IMR of at least 1.5 in the mitral
position and at least .0 for an aortic valve.

Antithrombotc therapy is recommended for patients with atrial flutter = for those with AR

iEiRRERARR:



The selection of antithrombotic therzpy chould be considered using the same criteria irrespective of the pattern of AF
(i.e. parccyemial, persistent, or permanent).

Muoat patiencs with one "clinically relevant non-major” risk factor chould be considared for OAC therapy (e.g. with a
YE.A&) rzther than aspirin, based upon an assessment of the risk of bleeding complications, the ability to safely sustzin
adjusted chronic anticoagulation, and patient preferences.

In patients with no risk factors who are at low risk (essentially patients zped <45 years with lone AR with none of the
risk factors), no antithrombotic therapy should be considered, rather than aspirin.

Combination therapy with aspirin 75—100 mg plus clopidogrel 7% myg daily, should be considered for stroke prevention
in patients for whom there iz patient refusal to take OAC therzpy or a clear contraindication to OAC therapy (2.
inzhility to cope or continue with anticcagulation monitoring), where there is a low rick of bleeding.

Azeecsment of the rick of bleeding should be considered when prescribing antithrombotic therapy (whether with VKA
or zspirin, and the bleeding rick with aspirin chould be considered as being similzr to VKA, especizlly in the elderty.

The HAS-BLED score [hypertension, zbnormal renalfliver function, stroke, bleading history or predisposition, labile
IME. elderty (=45}, drugefalcohol concomitantly] should be considered ac a caloulation to assess bleading rizk,
wheraby 2 score of >3 indicates high risk’ and some caution 2nd regular review iz needed, following the initiation of
antithrombotic therapy, whether with QAC or aspirin.

In patients with AF who do not have mechanical prosthetic heart vabves or those who are ot at high risk for
thrombo-emboliom who are undergoing surgical or dizgnostic procedures that carry a risk of bleeding, the interruption
of DAL {with subtherapeutic znticoagulation for up to 48 h) should be considered, without substituting heparin s
"bridging” anticcagulation therapy.

In patients with a mechanical prosthetic heart valve or AF ar high risk for thrombo-embolieom who are undergoing
eurgical or dizgnostic procedures, bridging” anticoagulation with therapeutic doses of either LMYWH
or unfractionztad heparin during the temporary interruption of QAL therapy should be considered.

Following surgica] procedures, resumpticn of QAL therapy should be considered at the ‘wsual” maintenance
dose (without a loading dose) on the evening of (or the next morning afeer) surgery, assuming there is adequate
hzemostasis,

Re-evalustion at regular intervals of the benefits, ricks, and need for antithrombotic therapy should be considered.

=
&

In patients with AF presenting with acute stroke or TIA, management of uncontrolled hypertension should be
considered before antithrombotic treatment is started, 2nd cerebral imaging (computed tomography or magnetic
reconznce imaging) performed to exclude haamorrhage.

In the zbsence of haemorrhage, DAL therapy should be considered ~2 weeks after stroke, but, in the
presence of haemorrhage, anticoagulation should not be given.,

In the presence of a large cercbral infarction, delaying the initiation of anticoagulation should be considered. given the
risk of heemaorrhagic transformation.




In some patients with one ‘clinically relevant non-major” risk factor, e.g., female patients aged <65 years with
no other risk factors, aspirin may be considered rather than OAC therapy.

When surgical procedures require interruption of OAC therapy for longer than 48 h in high-risk patients,
unfractionated heparin or subcutaneous LMWH may be considered.

In patients with AF who sustain ischaemic stroke or systemic embolism during treatment with usual intensity
anticoagulation with VICA {INR 2.0-3.0), raising the intensity of the anticoagulation to a maximum target INR
of 3.0-3.5 may be considered, rather than adding an antiplatelet agent.




Recommendations for anti-thrombotic
therapy in AF with ACS/PCI

Recommendations

Following elective PCl in patients with AF with stable coronary artery disease, BMS should be considered, and
drug-eluting stents avoided or strictly limited to those clinical and/or anatomical situations (e.g. long lesions, small
vessels, diabetes, etc.), where a significant benefit is expected when compared with BMS.

Following elective PCI, triple therapy (VKA, aspirin, dopidogrel) should be considered in the short term, followed by
more long-term therapy (up to | year) with VKA plus clopidogrel 75 mg daily (or, alternatively, aspirin 75100 mg daily,
plus gastric protection with PPls, H; antagonists, or antacids).

Following elective PCI, clopidogrel should be considered in combination with VA plus aspirin for 2 minimum of | month
after implantation of a BMS, but longer with a drug-eluting stent (at least 3 months for a sirolimus-eluting stent and at
least & months for a paclitaxel-eluting stent); following which VKA and clopidogrel 75 mg daily (or, alternatively, aspirin
75100 mg daily, plus gastric protection with either PPls, Hy antagonists, or antacids) should be considered, if required.

Following an ACS with or without PCl in patients with AF, triple therapy (VKA. aspirin, clopidegrel} should be
considered in the short term (3—6 months), or longer in selected patients at low bleeding risk, followed by long-term
therapy with VKA plus clopidogrel 75 mg daily (or, alternatively, aspirin 75—100 mg daily, plus gastric protection with
PPls, H; antagonists, or antacids).

In anticoagulated patients at very high risk of thrombo-embolism, uninterrupted therapy with VKA as the preferred
strategy and radial access used as the first choice even during therapeutic anticoagulation (INR 2-3).

When VKA is given in combination with dopidogrel or low-dose aspirin, careful regulation of the anticoagulation dose
intensity may be considered, with an INR range of 2.0-1.5.

Following revascularization surgery in patients with AF, VKA plus a single antiplatelet drug may be considered in the
initial 12 months, but this strategy has not been evaluated thoroughly and is associated with an increased risk of
bleading.

In patients with stable vascular disease (e.g. > | year, with no acute events), VKA monotherapy may be considered, and
concomitant antiplatelet therapy should not be prescribed in the absence of a subsequent cardiovascular event.




Recommendation for
anticoagulation pericardioversion

Recommendations Level®

For patients with AF of 48 h duration or longer, or when the duration of AF is unknown, OAC therapy (INR 2.0-3.0) is
recommended for at least 3 weeks prior to and for 4 weeks after cardioversion, regardless of the methed (electrical
or oralfiv. pharmacological).

For patients with AF requiring immediate/emergency cardioversion because of haemodynamic instability, heparin (iv.
UFH bolus followed by infusion, or weight-adjusted therapeutic dose LMVWH) is recommended.

After immediate/emergency cardioversion in patients with AF of 48 h duration or longer, or when the duration of
AF iz unknown, OAC therapy is recommended for at least 4 weeks, similar to patients undergoing elective
cardicversion.

For patients with AF <48 h and at high risk of stroke, i.v. heparin or weight-adjusted therapeutic dose LMWH is

recommended peri-cardioversion, followed by OAC therapy with aVKA (INR 2.0-3.0) long term. 47.54.63

IfAF is of =48 h, OAC therapy is recommended for at least 4 weeks after immediate/emergency cardioversion, similar
to patients undergoing elective cardioversion.

In patients at high risk of stroke, OAC therapy with aVKA (INR 2.0-2.0) is recommended to be continued long-term. 47 54 43

As an alternative to anticoagulation prior to cardioversion, TOE-guided cardioversion is recommended to exdude
thrombus in the left atrium or left atrial appendage.

e
]

For patients undergoing TOE-guided cardioversion who have no identifiable thrombus, cardioversion is recommended
immediately after anticoagulation with heparin, and heparin should be continued until OAC therapy has been
established, which should be maintained for at least 4 weeks after cardioversion.

e
[

For patients undergoing a TOE-guided strategy in whom thrombus is identified, VKA {INR 2.0-3.0) is recommended
for at least 3 weeks, followed by a repeat TOE to ensure thrombus resolution.

For patients with atrial flutter undergoing cardioversion, anticoagulation is recommended as for patients with AR




In patients with risk factors for stroke or AF recurrence, OAC therapy should be continued lifelong irrespective of the
apparent maintenance of sinus rhythm following cardioversion.

If thrombus resolution is evident on repeat TOE, cardioversion should be performed, and OAC should be considered
for 4 weeks or lifelong (if risk factors are present).

If thrombus remains on repeat TOE, an alternative strategy (e.g. rate control) may be considered.

For patients with AF duration that is clearly <48 h and no thrombo-embelic risk factors. iv. heparin or weight-
adjusted therapeutic dose LMWH may be considered peri-cardioversion, without the need for post-cardioversion oral
anticoagulation.




Recent-onsat AF
I  Comentom moute
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