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Atrial refractory period shortening

Contractility reduction
Conduction velocity reduction
Atrial chamber dilatation

Fibrosis (point of noreturn.?.)
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Paroxysmal atrial fibrillation..isit alwaysthe
same?




o Similar patients with different
presentations (3P)

 Different patients with the same
presentation

e Variable symptoms




Types of Atrial Fibrillation

First diagnosed episode of atrial fibrillation

Paroxysmal
(usually =48 h)

\ 4
Persistent

(requires CV)

v
L’ Long-standing

» Persistent (> 1 year)

Gonmm




(@))
o

—~
S
~
)
4=
c
L
N
@©
o

15N
o

14

Symptoms

Sincope

Angina Dizziness Effort Dyspnoea
intolerance

(19" Ann Scientific Sessions NASPE, 1998)

Fatigue

Palpitations




ALFA study

Sintomi

Symptoms In AF patients

Total
population
% (n=756)

Paroxysmal Chronic

AF AF
% (n=167) % (n=389)

Recent onset
AF
% (n=200)

Palpitation

24,1

79,0 44,7

Thoracic pain

13,2 8,2

Dyspnoea

22.8 46,8

Sincope

17.4 8.0

Fatigue

12.6 131

Others

0 1.8

No symptoms

(Levy S et al

5,4 16,2

. Circulation 1999; 99. 3028 -35)




AF as an occasional findinc
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Non-Valvular Atrial Fibrillation

o Affects 1-1.5% of population In
developed world

e Lifetime risk In men & women >401i1s1in 4

* Prevalence
 0.5% age 0-39
e 9.0% age >80

e Currently 2.5 million adults in U.S.
Savelieva: J Intern Med 250, 2001

Go: JAMA 285, 2001
Miyasaka: Circ 114, 2006




Non-Valvular Atrial Fibrillation

An EPIDEMIC

Mayo Clinic data (assuming a 189
16 continued increase in AF 15.2
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Non-Valvular Atrial Fibrillation

* 500,000 strokes/year in U.S.

e Up to 20% of ischemic strokes occur in patients
with atrial fibrillation

Percent of Total Strokes
35 Attributable to Atrial Fibrillation

%

50-59 60-69 70-79 80-89
Stroke 22(18), 1991




Conditions predisposing to, or
encouraging progression of AF

Hypertension

Symptomatic heart failure
(NYHA Il - IV) including
tachycardiomyopathy

Valvular heart disease

Cardiomyopathies including
primary electrical cardiac
disease

Atrial septal defect and other
congenital heart defects

Coronary artery disease

Thyroid dysfunction and
possibly subclinical thyroid
dysfunction

Obesity
Diabetes mellitus

Chronic obstructive pulmonary
disease (COPD) and sleep
apnoea

Chronic renal disease




Risk factors for stroke and
hrombo -embolism in non -valvular AF

Clinically relevant non-major

Major risk factors risk factors

Previous stroke CHF or moderate to severe LV systolic
dysfunction [e.g. LV EF = 40%)]

Hypertension

TIA or systemic embolism

Age 2 75 years

Diabetes mellitus

Age 65-74 years

Female sex

Vascular disease

AF= atrial fibrillation; EF = ejection fraction (as documented by echocardiography, radionuclide ventriculography, cardiac
catheterization, cardiac magnetic resonance imaging, etc.); LV = left ventricular; TIA = transient ischaemic attack.




Risk factor-based point-based scoring
system - CHA ,DS,-VASC

Risk factor
Congestive heart failure/LV dysfunction

Hypertension

Age = 75 ans

Diabetes mellitus
Stroke/TIA/thrombo-embolism
Vascular disease”

Age 65-74

Sex category [i.e. femal sex]

Maximum score

*Prior myocardial infarction, peripheral artery disease, aortic plaque.
Actual rates of stroke in contemporary cohorts may vary from these estimates.




Adjusted stroke rate according

to CHA ,DS,-VASC score

CHA,DS,-VASc score Patients (n = 7329) Adjusted stroke rate (%/y)
0 1 0%
1 422 1.3%
2 1230 2.2%
3 1730 3.2%
= 1718 4.0%
5 1159 6.7%
6 679 9.8%
T 294 9.6%
8 82 6.7%
9 14 15.2%




European Heart Jourral (2010) 31, 2369-2429 ESC GUIDELINES
daiz 11093 eurheartilehg2 78

Guidelines for the management of atrial
fibrillation

The Task Force for the Management of Atrial Fibrillation of the
European Society of Cardiology (ESC)

Developed with the special contribution of the European Heart Rhythm Association
(EHRA)t

Endorsed by the European Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: A. John Camm (Chairperson) (UK)*, Paulus Kirchhof
(Germany), Gregory Y. H. Lip (UK), Ulrich Schotten (The Netherlands),

Irene Savelieva (UK), Sabine Ernst (UK), Isabelle C. Van Gelder (The Netherlands),
Nawwar Al-Attar (France), Gerhard Hindricks (Germany), Bernard Prendergast
(UK), Hein Heidbuchel (Belgium), Ottavio Alfieri (Italy), Annalisa Angelini (Italy),
Dan Atar (Norway), Paolo Colonna (ltaly), Raffacle De Caterina (ltaly),

Johan De Sutter (Belgium), Andreas Goette (Germany), Bulent Gorenek (Turkey),
Magnus Heldal (Norway), Stefan H. Hohloser (Germany), Philippe Kolh (Belgium),
Jean-Yves Le Heuzey (France), Piotr Ponikowski (Poland), Frans H. Rutten

(The Netherlands).




The management cascade
for patients with AF

> Atrial fibrillation  —— 45/ n e s

=

Assess

Presentation
EHRASscore
Associated disease
Initial assessment

TE Risk

Rateandrhythm _ = AFtype

Oral anticoagulant
— Aspirin
None

Rate control

control Symptoms |  : Rhythm control

— Antiarrhythmic drugs
Ablation

Consider
referral ACEIs/ARBs

L, Statins/PUFAs
Others

ACEI = angiotensin-converting enzyme inhibitor; AF = atrial fibrillation; ARB = angiotensin receptor blocker;

PUFA = polyunsaturated fatty acid; TE = thrombo-embolism.




Approach to thromboprophylaxis in AF

CHA,DS,-VASc |[Recommended antithrombotic

Risk category score therapy

One ‘major ' risk factoror z 2
‘clinically relevant non-major’ =2 QAC
risk factors

Either OAC or aspirin 75-325mg
daily.
Preferred: OAC ratherthan aspirin.

One ‘clinically relevantnon-
major’risk factor

Eitheraspirin 75-325 mg daily

or no antithrombotic therapy.
Preferred: no antithrombotic therapy
ratherthan aspirin.

Norisk factors

AF = atrial fibrillation; CHA,DS,-VASc = cardiac failure, hypertension, age 2 75 (doubled), diabetes, stroke (doubled)-
vascular disease, age 65—74 and sex category (female); INR = international normalized ratio; OAC = oral anticoagulation,
such as a vitamin K antagonist (VKA) adjusted to an intensity range of INR 2.0-3.0 (target 2.5).




The HAS-BLED bleeding risk score

Clinical characteristic*

Points awarded

Hypertension

1

Abnormalrenaland liverfunction (1 pointeach)

1or2

Stroke

1

Bleeding

1

Labile INRs

1

Elderly (e.g. age = 65 years)

1

Drugs oralcohol (1 pointeach)

1o0r2

Maximum 9 points

*Hypertension is defined as systolic blood pressure > 160 mmHg.
INR = international normalized ratio.




Use of oral anticoagulation for
stroke prevention in AF

CHADS, score = 2t
|

¥ v
Yes

Consider other risk factors® 1
Age = /5 years
|

! r
Mo Yes |

v

= 2 others nisk factors®
|

v ¥

No Yes = OAC

+
1 other risk factor*
]

¥
Yes *  OAC (or aspinn)

» MNothing (or aspirin)

AF = atrial fibrillation; OAC = oral anticoagulant; TIA = transient ischaemic attack.




Prevention of thromboembolism in AF

Recommendations Class® Level®

Antithrombotic therapy to prevent thromboembolism is recommended for all patients with AF, A
except in those at low nsk (lone AF, aged < 65 years or with contraindications)

It is recommended that the selection of the antithrombeotic therapy should be based upon the absolute

risks of strokethromboembolism and bleeding and the relative risk and benefit for a given patient

The CHADS, (Cardiac failure, Hypertension, Age, Diabetes, Stroke [Doubled]) score is recommended
as a simple initial (easily remembered) means of assessing stroke risk in non-valvular AF

For the patients with a CHADS, score of = 2, chronic OAC therapy with a VKA s recommended in
a dose-adjusted regimen to achieve an INR range of 2.0-3.0 {target 2.5), unless contraindicated
For a more detailed or comprehensive stroke risk assessment in AF (e.g. with CHADS, score 0-1),
a risk factor-based approach is recommended, considering ‘major’ and clinical relevant non-major’
stroke risk factors
Patients with 1 'major’ or 2 2 "clinically relevant non-major’ risk factors are high risk and OAC therapy
[for example, with a VKA, dose adjusted to achieve the target intensity INR of 2.0-3.0] is
recommended, unless contraindicated
Patient with one “clinically relevant non-major’ risk factor are at intermediate risk and antithrombotic
therapy is recommended, either as.

I. OAC therapy (&g, VKA), or

il. aspirin 75-325 mg daily
Patients with no risk factors are at low risk (essentially patients aged < 65 years with lone AF, with
none of the risk factors) and the use of either aspirin 75-325 mg daily or no antithrombotic therapy is
recommended.
For patients with AF who have mechanical heart valves, it is recommended that the target intensity
of anticoagulation with a VKA should be based on the type and posttion of the prosthesis, maintaining
an INR of at least 2.5 in the mitral position and at least 2.0 for an aortic valve.

Antthrombotic therapy is recommended for patients with atrial flutter as for those with AF

‘Class of recommendation. “Level of evidence. AF = atrial fibrillation; CHADS2 = cardiac failure, hypartension, age, diabetes. stroke (doublad);
MR = inteiniational normalized ratio; LMWH = low molecular weight hepanin, OAC = oral anticoagidant; TIA = transient ischasmic attack: YEA = witamin K antagonist




Prevention of thromboembolism in AF

Recommendations Class® Levelb

The selection of antithrombotic therapy should be considered using the same criteria irrespective of I
the pattern of AF (i.e. paroxysmal, persistent, or permanent). a

Most patients with one ‘clinically relevant non-major’ risk factor should be considered for OAC therapy
(e.g. with a VKA) rather than aspirin, based upon an assessment of the risk of bleeding complications, lla
the ability to safely sustain adjusted chronic anticoagulation, and patient preferences.

In patients with no risk factors who are at low risk (essentially patients aged < 65 years with lone AF, 1
with none of the risk factors), no antithrombotic therapy should be considered, rather than aspirin. a

Combination therapy with aspirin 75-100 mg plus clopidogrel 75 mg daily, should be considered for
stroke prevention in patients for whom there is patient refusal to take OAC therapy or a clear lla
contraindication to OAC therapy (e.g. inability to cope or continue with anticoagulation monitoring).
where there is a low risk of bleeding.

Assessment of the risk of bleeding should be considered when prescribing antithrombotic therapy
(whether with VKA or aspirin), and the bleeding risk with aspirin should be considered as being similar lla
to VKA, especially inthe elderly.

The HAS-BLED score (Hypertension, Abnormal renalfliver function, Stroke, Bleeding history or
predisposition, Labile INR, Elderly (=65), Drugs/alcohol concomitantly) should be considered as a lla
calculation to assess bleeding risk whereby a score of = 3 indicates ‘high risk’ and some caution and
regularreview is needed, following the initiation of antithrombotic therapy, whether with OAC or aspirin.

In patients with AF who do not have mechanical prosthetic heart valves or those who are not at high
risk for thromboembolism who are undergoing surgical or diagnostic procedures that carry a risk of lla
bleeding, the interruption of OAC (with subtherapeutic anticoagulation for up to 48 h) should be

considered, without substituting heparin as ‘bridging’ anticoagulation therapy.

In patients with a mechanical prosthetic heart valve or AF at high risk for thromboembolism who are
undergoing surgical or diagnostic procedures, ‘bridging’ anticoagulation with therapeutic doses of 1

gither low molecular weight heparin (LMWH) or unfractionated heaparin during the temporary a
interruption of OAC therapy should be considered.

i(lazs of recommendation. *Levelof evidence. AF = atrial fibrillation; CHADS 2 = candiac failure, hy pertension, 2ge, diabetes, stroke (doubled); INR = intemational
normalized ratio; LMWH = low molecularweight heparin; OAC = oral anticoagulant; TIA = transient ischaemic attack; VKA = vitamin K antagonist.




Cardioversion, TOE and anticoagulation

AF for cardioversion
l Recent-onset AF

. : B Conventional route
AF onset T=48~ hours 5 == TOE strategy

AF = atrial fibrillation; DCC = direct current cardioversion; LA = left atrium; LAA = left atrial appendage; OAC = oral anticoagulant;
SR= sinus rhythm; TOE= transoesophageal echocardiography.




Monitoring

ACC/AHA/ESC Guidelines

ACC/AHA/ESC 2006 guidelines for the management
of patients with atrial fibrillation: full text

A report of the American College of Cardiology/American Heart Association
Task Force on practice guidelines and the European Society of Cardiology
Committee for Practice Guidelines (Writing Committee to Revise the 2001
Guidelines for the Management of Patients With Atrial Fibrillation)
Developed in collaboration with the European Heart Rhythm Association
and the Heart Rhythm Society

Writing Committee Members, Valentin Fuster, MD, PhD, FACC, FAHA, FESC, Co-Chair, Lars E Ryden, MD, PhD,
FACC, FESC, FAHA, Co-Chair, David S. Cannom, MD, FACC, Harry J. Crijns, MD, FACC, FESC , Anne B. Curtis, MD,
FACC, FAHA, Kenneth A. Ellenbogen, MD, FACCT, Jonathan L. Halperin, MD, FACC, FAHA, Jean-Yves Le Heuzey,
MD, FESC, G. Neal Kay, MD, FACC, James E. Lowe, MD, FACC, S. Bertil Olsson, MD, PhD, FESC, Eric N. Prystowsky,
MD, FACC, Juan Luis Tamargo, MD, FESC, Samuel Wann, MD, FACC, FESC

ACC/AHA Task Force Members, Sidney C. Smith, Jr, MD, FACC, FAHA, FESC, Chair, Alice K. Jacobs, MD, FACC, FAHA,
Wice-Chair, Cynthia D, Adams, M5N, APRN-BC, FAHA, Jeffery L. Anderson, MD, FACC, FAHA, Elliott M. Antman, MD, FACC,
FAHA!, Jonathan L. Halperin, MD, FACC, FAHA, Sharon Ann Hunt, MD, FACC, FAHA, Rick Nishimura, MD, FACC, FAHA,
Joseph P. Ornato, MD, FACC, FAHA, Richard L. Page, MD, FACC, FAHA, Barbara Riegel, DNSc, RN, FAHA

ESC Committee for Practice Guidelines, Silvia G. Priori, MD, PhD, FESC, Chair, Jean-Jacques Blanc, MD, FESC, France,
Andrzej Budaj, MD, FESC, Poland, A. John Camm, MD, FESC, FACC, FAHA, United Kingdom, Veronica Dean, France,
Jaap W. Deckers, MD, FESC, The Netherlands, Catherine Despres, France, Kenneth Dickstein, MD, PhD, FESC, Morway,
John Lekakis, MD, FESC, Greece, Keith McGregor, PhD, France, Marco Metra, MD, Italy, Joao Morais, MD, FESC, Portugal,
Ady Osterspey, MD, Germany, Juan Luis Tamargo, MD, FESC, Spain, José Luis Zamorano, MD, FESC, Spain




Table & Clinical evaluation in patients with AF

Minimurm evaluation
1. History and physical examination, to define
Presence and nature of symptoms associated with AF
Clinical type of AF (first episode, paroxysmal, persistent, or permanent)
Onset of the first symptomatic attack or date of discovery of AF
Frequency, duration, precipitating factors, and modes of termination of AF
Response to any phamacological agents that have been administered
Presence of any underlying heart disease or other reversible conditions (e.g., hyperthyroidism or alcohol consumption)
1. Electrocardiogram, to identify
Rhythm (verify AF)
LV hypertrophy
P-wave duration and morphology or fibrillatory waves
Preexcitation
Bundle-branch block
Priar Ml
Other atrial arrhythmias
To measure and follow the R-R, GRS, and QT intervals in conjunction with antiarrhythmic drug therapy
3. Transthoracic echocardiogram, to identify
Valvular heart disease
LA and RA size
LV size and function
Peak RV pressure (pulmonary hypertension)
LV hypertrophy
LA thrombus (low sensitivity)
Pericardial disease
4. Blood tests of thyroid, renal, and hepatic function
For a first episode of AF, when the ventricular rate is difficult to control

Additional testing
One or several tests may be necessary.
1. Six-minute waik test
If the adequacy of rate control is in question
2. Exercise testing
If the adequacy of rate control is in guestion (permanent AF)
To reproduce exercise-induced AF
To exclude jschemia before treatment of selected
3. Holter monitoring or event recording
If dizgnosis of the type of arrhythmia is in guestion
As a means of evaluating rate control
3 apiy
To identify LA thrombus (in the LA appendage)
To guide cardioversion
5. Electrophysiological study
To clarify the mechanism of wide-ORS-complex tachycardia
To identify a predisposing arrhythmia such as atrial flutter or paroxysmal supraventricular tachycardia
To seek sites for curative ablation or AV conduction block/maodification
6. Chest radiograph, Lo evaluate
Lung parenchyma, when clinical findings suggest an abnormality
Pulmonary vasculature, when clinical findings suggest an abnormality

tients with a type IC antiarrhythmic drug

Type IC refers to the Vaughan Williams classification of antiarrhythmic drugs (see Table 19).
AF indicates atrial fibrillation; AV, atrioventricular; LA, left atrial; LV left ventricular; MI, myocardial infarction; RA, right atrial; RV, right ventricular
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Monitored Atrial Fibrillation

Duration Predicts Arterial Embolic Events

in Patients Suffering From Bradycardia and Atrial
Fibrillation Implanted With Antitachycardia Pacemakers

Alessandro Capucci, MD,* Massimo Santini, MDD} Luigi Padelerti, MI)§ Michele Gulizia, MD,5
GianLuca Botto, MD)|| Giuseppe Boriani, MD,¥ Renato Ricci, MD,t Stefano Favale, MD #

Francesco Zolezzi, MD,™ Matale 11 Belardino, WMD), + Giulio Molon, MDD 4+ Fabrizio Drago, MIDS6
Giovanni ). Villani, MD.* Elena Mazzini, M5 ||| Marco Vimercati, MS,||| Andrea Grammatico, PHD,||||
on behalt of the Iralian AT500 Registry Investigators

Piacenza, Rome, Flovence, Casmania, Como, Bologna, Bari, Vigevano, Velleeri, Nograr, and Milan, Iraly

OBIECTIVES  The aim of cur study was to evaluate arterial embolism (AE) ocourrence rates and predictors
lﬂej:ﬁ:]ema suffering from bradycardia and wearing a pacemaker with antitachycardia pacing
therapies.

BACKGROUND  Atrial fibrillation {AF) is associated with a high incidence of AE.

METHODS A total of 725 patients (360 men, age 71 * 11 years) were implanted with a DDDREP

pacernaker (Medtronic AT500, Medtronic Inc., Minneapolis, Minnesota). Ar baseline 225
(31.006) patients received antiplateler therapy and 264 (36.4%) patients received anticoagu-
lation agents.
Over a median 22-month follow-up {25th to 75th interquartile range 16 to 30 months), AL
occurred in 14 (1.5%) patients: 7 patients suffered a nontatal ischemic stroke (0.6% per year),
4 patients had transient ischemic attack (0.34% per year), and 3 patients had embaolic
complications. Among baseline patients’ characteristics, multivariate logistic analysis s howed
that embalic events are independently assodated to ischemic heart disease (7.0 odds ratio
[OR], #3% confidence interval [CI] 2.3 to 21.3, p = Q.001), prior embaolic event (7.3 OR,
950 CI 1.2 to 43.9, p = 0.029), diabetes (5.0 OR, 95% CI 1.2 t© 15.7, p = Q.032), and
hypertension (4.1 OR, 3% CI 1.1 to 156, p = 0.03&). The risk of embolism, adjusted for
known risk factors, was 3.1 times increased (93% CI 1.1 1o 1005, p = 0L044] in patients with
device-detected atnal fibrillarion episodes l-:unger than one day during follow-up.

CONCLUSIONS In a cohort of patients with bradycardia and AF, arterial embolism was common in patients
with ischemic cardiopathy, hypertension, diabetes mellitus, and in patients with known stroke
risk factors. Atnal fibrillation cccomences longer than one day were independently asscciated
with embolic events. (] Am Coll Cardicl 200546191320} © 2005 by the Amencan
College of Cardiclogy Foundation
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Stroke event rates in anticoagulated patients with

paroxysmal atrial fibrillation

® G Y. H Lip', L Frison® & M. Grind® On behalf of the SPORTIF Investigators
From the "n.’,"m'n-'r.-:ﬁ_r Department of Medicine, City Hospital, Blrmingham, BI8 70OH, United Kingdom and *dstraZensra

R&D Malndal, Mo brdal, Sweden

Abstract. Lip GYH, Frison L, Grind M (Hasmeostasis
Thrombosis and Vascular Biology Umnit, City Hospital,
Birrmimgham, England, United Eimnmgdom; and Asira-
Feneca B&D Malndal, Malndal, Sweden) Stwoke
event rates in anticoagulated patients with pamxysmal

atnal fbrillation. J feferm Med 2008: 264:  50-61.

Aims. To test the hvpothesis that stoke and svstemic
embolic events (53EE) in the strake prevention using
an oral thrombin mhibitor in atrial Gbrillation (SPOE-
TIFy I and % tmals are di fferen betwesn pamoxysmal
and persistent atrial fbnllation {AF).

Methods. Data analvsis fFom two cohorts of patients
emroled mn the prospective SPORTIF I and V' clinical
nals (p = 7329}, 836 subjects (11.4%) with paroxys-

mal AF [mean age 70,1 vears (SD = 9 5)] were com-
pared with 6493 subjects with persistent AF for this
ancillary study,

Results. The amual event rates for stroke/SEE are
173 for persistent AF and 0.93% for paroxvamal AF,
In a multivariate analvsis, after adjusting for stoke risk
frctors, pender and aspirin usapge, the differences
remained statistically signficant with a higher haeard

ratio (HE) for stroke/SEE in persistent AF [vs, paroxy-
smal AF, HR .87, 95% confidence interval (CI) 1.04-
336, P=0037]. In “high risk” patients (with =2 sioke
risk fctors) annual event rates for stroke/SEE were
2.08% for persistent AF and 1.27% for pamoxvsmal AF
{adjusted HR = 1.68, 95% CI 091-3.1, P=0.098).
Elderlv patients had amual event rates for stroke/SEE
of 238% for persistent AF and 1.13%% for paroxysmal
AF  (adjusted HE =227, 95% C1 092-559,
F=0075) Vilamin K antagonist (VEAJ-naive parox-
vamal AF patients had a 1.89% vear strokeSEE rate,
comparad  with 061% for previows VEA  takers
(HE = 033, 95% CI 00 1-1.01, P = 0.052).

Gonclusion. In this large clinical nal cobort of antico-
apulatad AF patients, thoss with pamxvsmal AF had
stroke rates which were lower than for patients with
persistent AF, although both groups had broadly simi-
lar stroke risk factors, Subjects with pamoxvsmal AF
at “high risk” had stokeSEE rates that were not sig-
nificantly different to pemsisiznt AF subjecis,

Keywords: ainal fibrillation, pamxvsmal atnal fibrilla-
tiom, stroke, warfurin, dmelagatran,
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Perception of Atrial Fibrillation Before and After
Radiofrequency Catheter Ablation
Relevance of Asvmptomatic Arrhythmia Recurrence

Gerhard Hindricks, MEY, Chiistopher Piorkowskil, MY, Hildegard Tanoer, MDD,
Richard Kobhza, MLY, Hin-Hong Gerds-Li. MD; Comado Carbacicchio, MDY Hans Eobkamp, MD

Hackgrmwd —The objectve of this sudy was to sssess the mcidenoe and impact of wymptomecc arhythmia in patients
with highly ssmptomatic amal fiballaston { AF) aho qualified for medicfrequency (BEF) catheter ablation.

Meheds aad Results—In this pospectve siudy, [14 patients with ot least 3 docniwented AF episodes together with
corresponding symptones and an ipeffectve inal of at least | antiamhvthmic drug wers selecied for BF ablition. With
the use of CARTCL circunderental ksions aound the |:-|.|Imi:-|:|.'|rl. veins and 'I.|ni:.'.|: ksioms af the roof of the left strum
and along the l=fi atnal sthomus were placed. A conb mops : : beefore ablation, nght
after ablation, and after 3, & and 12 momihs of fallow-up) Durin each T-day Holier monitoring.Jthe patients recorded
quality and duration of any complanis by usng a detailed sympeom log. More than 70 000 howrs of BOG recording were
analyzad. In the T-day Holer records before ablaton, 92 of 114 patienis (21%) had docurmented AP episodes. All
episodes were symptomatic in 35 pabenis (38% L In 52 patienis (57 %), both svnptomatic and asymptomabc episcdes

were recorded wherens in 5 patenis (5%, all documented AF episodes were asympiomatic. After ablation, the
perceniage of patients with only & vmpiomatic AF recurrences increased to 37% (P<20.05) at the &-month fallow-op.

An analyms of patient characeeristcs sand arhyihmis patemns failed 1o idenafy a specific subser who were at high risk
for the development of swnpiomatc AF.
rm:.'mﬁﬂahau in palients presanbng with highly svmpiomatc AP, ssnydomabc episcdes may ooor nnd‘

significantly increass after catheier ablation. A sympiom-only—bassd follow.op would sibstanually oversstirmane te
success mie. Obgective measures such as long-term Holier monioing are peeded 10 ddentfy swopiomatic AF
recurrences after ablation. (Cirowimton. JMIS 1123073156

key Words: atrim m shlation m artyihenia w fibollation e follow.op soudies



TABLE 1. Rhythm Outcome and Perception of AF Before and After RF Ablatlon

Patients With AF

Aaymptomatic Symptomatic Symptomatic +Asymptomatic
Patients With &R, n n Patients Only Patients Only Patiemts

Befare ablation 22 (19%) g2 5 (5%) 35 (38%) 52 (37%)
After ablation
Immediately 36 (32%) P=0.12 78 A7 (22%) P=0.027 16 {21%) P=0.002 45 (57%) P=0.48
3 Months 65 (57%) P=0.001 48 18 (38%) P=0.01 B (16%) P=0.001 23 (46%) P=0.001
& Months 54 (50%) P=0001 54  20(37% P=0.021 14 (26%) P=0.078 20 (37%) P=0.001
12 Months 45 (64%) P=0.021 25 9 {36%) P=0.05 5 (20%) P=0.07 11 (44%) P=0.001
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Role of Transtelephonic Electrocardiographic
Monitoring in Detecting Short-Term
Arrhythmia Recurrences After Radiofrequency

Ablation in Patients With Atrial Fibrillation

(Gaetano Senatore, MD),* Giuseppe Stabile, MD,T Emanuele Bertaglia, MD 4 Giovanni Donnici, MD,*
Antonio De Simone, MD,T France Zoppo, MD# Pietro Turco, MD,T Pietro Pascotro, MDD
Massimo Fazzari, MD*

Crrie, Maddalon:, and Mivans, Italy

OBIECTIVES The aim of our study was to determine the incidence of asymptomatic recurrences of atrial
fbrillation (AF) by dmhr wanstelephonic (TT) electr-;:u.rdmgmphh (ECG) monitonng, as
compared with standard ECG and 24-h Holter recording, in patients who underwent
radiofrequency catheter ablation (RCA) of AF.

BACKGROUND The efficacy of RCA of AF is usually evaluated by means of patients’ symptoms.

METHODS Seventy-two patients with pﬂ.ru'wsnnl in = 37) or P-E-'iSJ.E-l'El'.II in = 35) drug-refractory AF
underwent circumferential RCA of the pulmonary vein (PV) ostia. Left isthmus ablation was
performed in 57 patients, and cavotricuspid isthmus ablation was done in 69 patients. Patients
were scheduled to obtain an ECG and Holter recordings one and four months after ablation,
as well as a daily TT ECG, from 30 to 120 days after ablation or in the event of smmpt-;:nms

RESULTS A total of 5,585 TT ECGs were obtained (mean 77.5 per patient). In 20 patients (27.8%],
AF recurrences were recorded duning TT ECG, whereas ECG and Holter monitoring
revealed AF recurrences in 10 panents (13.9%, p = 0.001). Ten patients had at least one
asvmpmnmtu AF recurrence, and eight were completely asymptomatic. The ECG recorded
in the event of symptoms always showed AF.

CONCLUSIONS Tlmstelephnmn: ECG is better than standard ECG and 74-h Halter recordings in evaluating
AV relapses after RCA, thus decreasing the short-term success of ablation from 86% to 72%.
The absence of symptoms should not be interpreted as absence of AF, as 50% of patients were
asymptomatic during at least one AF episode. (] Am Coll Cardiol 2005:45:873—6) © 2005
by the American College of Cardiclogy Foundation




What is the real atrial fibrillation burden after
catheter ablation of atrial fibrillation? A
prospective rhythm analysis in pacemaker
patients with continuous atrial monitoring

Daniel Steven*, Thomas Rostock, Boris Lutomsky, Hanno Klemm, Helge Servatius,
Imke Drewitz, Kai Friedrichs, Rodolfo Ventura, Thomas Meinertz,
and Stephan Willems

Department of Cardiology, University Heart Centre Hamburg, Martinistr. 52, Hamburg 20246, Germany

Recaived 11 August 2007, revised 7 |anuary 2008; accebted 10 |anwary 2008; anline publish-oheadafbeint 9 February 2008

See page 364 for the editorial comment on this article (doi:10.109 3/eurheartjiehn108)

Methods
and results

Conclusion

Keywords

Rhythm follow-up after catheter ablation of atrial fibrillation (AF ablation) is mainly based on Holter electrocardio-
gramm (ECG), tele-ECG or on patients symptoms. However, studies using 7-day Holter or tele-ECG follow-up
revealed a significant number of asymptomatic recurrences. Thus, the aim of this study was to analyse continuous
atrial recordings in pacemaker patients with an incorporated Holter function before and after AF ablation in
order to determine all AF recurrences and thereby the ‘real’ success rates.

The study comprised 37 patients (64.6 4 10 years) with prior pacemaker/implantable cardioverter defibrillator (1CD)
implantaticn including an atrial Holter function referred for AF ablation. Holter data were obtained and correlated to
patients’ symptoms before and every 3-month after AF ablation. AF recurrence was defined as an atrial high frequency
episcde of less than 330 ms (180 b.p.m.) lasting longer than 30 s. The ablation procedure consisted of pulmonary vein
isolation (PVI) in patients with parcxysmal atrial fibrillation (PAF, n = 20) and additional substrate modification aiming
arrhythmia termination in patients with persistent or inducible AF after PV] as well as in patients with a history of long-
lasting persistent AF (PersAF, n=17). The mean atrial Holter monitoring period was 7.4 4+ 3.3 months before and
135 + 4.2 months after ablation with an overall AF burden of 33.7% prior to ablation. During follow-up, AF burden
decreased from 17.3-065% (P = 0001} in PAF patients and from 574 to 13.9% (P = 0.024) in patients with PersAF
Complete AF freedom was observed in 85% (17 patients) of PAF patients and 59% (10 patients) in patients with
PersAF. The absence of symptoms comelated well with documented freedom of AF.

In the present study we could show, that freedom from AF can be achieved by catheter ablation in a high percentage
of patients even with PersAF. Continuous atrial monitoring reveals AF ablation success rates comparable with those
assessed by clinical evaluation. Symptomatic freedom of AF correlated well with the actual freedom of AF at least in

this highly symptomatic patient cohort

Atrial fibrilation » Ablation » Pacemaker e Atrial Holter recording
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Are Atrial Fibrillation Patients Receiving Warfarin in

Accordance with Stroke Risk?

Peter J. Zimetbaum, MD,® Amit Thosani, MD,” Hsing-Ting Yu, MPH,® Yan Xiong, MS,® Jay Lin, PhD,°
Prajesh Kothawala, MD, MPH,” and Matthew Emons, MD, MBA®
“Harvard Medical School, Boston, Mass; "Cerner LifeSciences, Beverly Hills, Calif: “sanofi-aventis, Bridgewater, NJ.

ABSTRACT

BACKGROUND: Clinical guidelines for the management of atrial fibrillation and atrial flutter provide
recommendations for anticoagulation based on patients’ overall risk of stroke. To determine the real-world
compliance of physicians with these recommendations, we conducted a retrospective cohort study exam-
ining the utilization of warfarin in atrial Abrillation/futter patients by stroke risk level.

METHODS: Patients with a qualifying atrial fibrillation/flutter diagnosis during =18 months’ continuous
enrollment between January 2003 and September 2007, and with =6 months” eligibility after the first atrial
fibrillation/flutter diagnosis, were identified from the US MarketScan database (Thomson Reuters, New York,
NY'). Warfarin use within 30 days of the first diagnosis was assessed according to stroke risk, estimated using
the Congestive heart failure, Hypertension, Age =75 years, Diabetes, Stroke (CHADS,) score.

RESULTS: Of 171,393 patients included in the analysis, 20.0% had a CHADS, score of 0 (low risk). 61.6%
a score of 1-2 (moderate risk), and 18.4% a score of 3-6 (high risk). Warfarin, recommended for high
stroke-risk patients, was given to only 42.1% of those with a CHADS, score of 3-6. A similar percentage
of patients with moderate (43.5%) or low stroke risk (40.1%) received warfarin. Only 29.6% of high-risk,
33.3% of moderate-risk, and 34.1% of low-risk patients who were started on warfarin received uninter-
rupted therapy for 6 months following their initial prescription.

CONCLUSIONS: These data suggest that guideline recommendations that anticoagulation should be pro-
vided in accordance with stroke risk in atrial fibrillation patients are not routinely followed in clinical
practice. The causes and clinical implications of under-utilization of anticoagulation in atrial fibrillation
patients with high stroke risk warrant further study.

© 2010 Elsevier Inc. All rights reserved. o The American Journal of Medicine (2010) 123, 446-453

KEYWORDS: Anticoagulation; Atrial fibrillation; Atrial flutter; Stroke risk; Warfarin
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Non-Valvular Atrial Fibrillation Stroke
Prevention

o Warfarin cornerstone of therapy

e Assuming 51 ischemic strokes/1000 pt-yr

— Adjusted standard dose warfarin prevents 28
strokes at expense of 11 fatal bleeds

— Aspirin prevents 16 strokes at expense
of 6 fatal bleeds

e \Warfarin
— 60-70% risk reduction vs no treatment
— 30-40% risk reduction vs aspirin

Cooper: Arch Int Med 166, 2006
Lip: Thromb Res 118, 2006




Non-Valvular Atrial Fibrillation Stroke
Prevention

Warfarin Problematic

* Narrow therapeutic window
— Multiple drug-drug/drug-food interactions
— Genetic variabllity

Long half-life

PCI issues — triple therapy
Compliance
Contraindications
Bleeding risks

3000838-12




Non-Valvular Atrial Fibrillation Warfarin
Use in AF Patients by Age

Only 55% of AF patients with no contraindications have
evidence of warfarin use in previous 3 months

Other studies cite warfarin use in AF patients from 17-50%

Elderly patients with increased absolute risk least likely to be
taking warfarin

Contraindications 30-40%
Ann Int Med 131(12), 1999 3000838-13




Non-Valvular Atrial Fibrillation
Adeqguacy of Anticoagulation in Clinic

Low INR <1.6

Efficacy | 4-fold

Therapeutic
INR 2-3

High INR >3.2

Bungard: Pharmacotherapy 20:1060, 2001




Non-Valvular Atrial Fibrillation
Stroke Pathology

* Major fatal bleed with age >75 = 3%/year
(30% over 10 years)

 Intracranial hemorrhage
— 0.3-0.5%/100 patient-years
— 3% in INR >4.0
—10% if INR >4.5

Brass. Stroke 28(12), 1997
VanWalraven: JAMA 288, 2002
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QUARTERLY FOCUS ISSUE: HEART RHYTHM DISORDERS

Editorial Comment

Do Not Stop the Warfarin Until . . .*

Ivan Cakulev, MD, Albert L. Waldo, MD
Cleveland, Obio

In short, although this is clearly the largest follow-up of
post-atrial fibrillation ablation patients and late stroke, it is
really only hypothesis generating. These data cry out for a
prospective, randomized clinical trial that includes stan-
dardized methods of follow-up to assess and characterize

recurrence of atrial fibrillation and to determine the inci-

dence/prevalence of stroke.

Therefore, our conclusion: do not stop the warfarin until
we have prospective, randomized clinical trials that can help
guide us in providing anticoagulation therapy for our
patients.




Early and comprehensive management of atrial

When is discontinuation of anticoagulant therapy appropriate!
Given the fact that AF is a chronically progressing arrhythmia,

anticoagulation is usually, at least conceptually, lifla-ll::lr@;‘””"I None-
theless, there 15 a perceived need to test whether ‘apparent’ sinus

rhythm maintenance would allow intermittent discontinuation of

anticoagulation in selected patient groups. At present, however,

it appears likely that discontinuation of antithrombotic therapy in
patients with AF and a risk for stroke will be confined to small,

highly selected patient groups.




2012 focused update of the ESC Guidelines
for the management of atrial fibrillation

An update of the 2010 ESC Guidelines for the management

of atrial fibrillation

Developed with the special contribution of the European Heart
Rhythm Association

Authors/Task Force Members: A. John Camm (Chairperson) (UK)*,

Gregory Y.H. Lip (UK), Raffaele De Caterina (Italy), Irene Savelieva (UK),

Dan Atar (Norway), Stefan H. Hohnloser (Germany), Gerhard Hindricks (Germany),
Paulus Kirchhof (UK)

ESC Committee for Practice Guidelines (CPG): Jeroen }. Bax {CPG Chairperson) (The Netherlands),

Helmut Baumgartner (Germany), Claudio Ceconi (Italy), Yeronica Dean (France), Christi Deaton (UK),

Robert Fagard (Belgium), Christian Funchk-Brentano (France), David Hasdai (Israel), Arno Hoes (The Netherlands),
Paulus Kirchhof (Germany/UK), Juhani Knuuti {(Finland), Philippe Kolh (Belgium), Theresa McDonagh (UK),

Cyril Moulin (France), Bogdan A. Popescu {(Romania), ieljko Reiner {Croatia), Udo Sechtem {Germany),

Per Anton Sirnes (Norway), Michal Tendera (Poland), Adam Torbicki (Poland), Alec Yahanian {France),

Stephan Windecker (Switzerland)

Document Reviewers: Panos Yardas (Review Coordinator) (Greece), Nawwar Al-Attar (France),

Ottavio Alfierit (ltaly), Annalisa Angelini (Italy), Carina Blomstrom-Lundqvist (Sweden), Paolo Colonna (ltaly),
Johan De Sutter (Belgium), Sabine Ernst (UK), Andreas Goette (Germany), Bulent Gorenek (Turkey),

Robert Hatala (Slovak Republic), Hein Heidbuchel (Belgium), Magnus Heldal (Norway), Steen Dalby Kristensen
(Denmark), Philippe Kolh' (Belgium), Jean-Yves Le Heuzey (France), Hercules Mavrakis (Greece), Lluis Mont
{Spain), Pasquale Perrone Filardi (ltaly), Piotr Ponikowski (Poland), Bernard Prendergast (UK), Frans H. Rutten
(The Netherlands), Ulrich Schotten (The Netherlands), Isabelle C. ¥an Gelder (The Metherlands),

Freek W.A. Verheugt (The Metherlands)

The disclosure forms of the authors and reviewers are available on the ESC website www.escardio.org/guidelines




4. Novel oral anticoagulants

The NOACs for stroke prevention in AF fall into two classes:
the oral direct thrombin inhibitors (eg. dabigatran) and oral
direct factor Xa inhibitors (e.g. rivaroxaban, apixaban, etc.).*® In

4.1 Dabigatran etexilate

The RE-LY (Randomized Evaluation of Long-term anticoagulant
therap with dabigatran etexilate) trial was a prospective, rando-
mized, open-label, phase Ill trial comparing two blinded doses of
dabigatran etexilate [110mg bid (D110) or 150mg b.id.
{D150)] with open-label adjusted-dose warfarin, aiming for an
INR of 20—-3.0 (Table 4)."""" For the primary efficacy endpeint

4.2 Rivaroxaban

The double-blind ROCKET-AF® trial randomized 14 264 high-risk
patients with AF to either (i) treatment with rivaroxaban 20 mg
o.d. [15 mg daily for those with estimated creatinine clearance
(CrCl) 30-49 mU/min] or (i) warfarin (Table 4). The population

4.3 Apixaban

The AVERROES trial’ randomized 5599 AF patients, who were not
suitable candidates for—or were unwilling to take—VKA treat-
ment, to double-blind, double-dummy treatment with either apix-
aban [5 mg b.id. with a dose adjustment to 2.5 mg b.i.d. in patients
=80 years, weight <60kg or with a serum creatinine =1.5 mg/dL
(133 wmol/L)] or aspirin (B1-324 mg/day, with 91% taking



Agrial fibrillation Patient on NOAC presenting with bleadi
| B presenting g |

e e l es

| Check haemadynamic status, basic coagulation tests
: to assess anticoagulation effect (e.g.aPTT for
Mo {l.e_nar-vabdar AF) : M?ﬂﬂl. PT or anti xlllﬂ'fi‘tﬁl' for rva rmnhan}.
Yes ; renal function, ete.
<65 years and lone AF (including females) : l
¢ Mo :
; . Drelzy net dose or
Asgess rick of stroke : Hiooe discontinue treatment
{CEHA DS -YASc score) '
| : Symptomaticisupportive
{0 [ =22 - i i
A4 Mechanical compressicn
Moderate-severe |3 | Fluid repizcerment
Blond transfusion
Cral anticoagulant therapy
. ¥ ; Orral charcoal if recently
I | . ingested*
| | %
Assess bleeding risk :
(HAS-BLED score ‘
Consider patient values ;
and preferences :
L PVl or PCC.
I | ¥ery severe ] R
L) l l L S Charcoal fiitration'!
Mo antithrombotic MNOAC WA ‘
merap}r : 2PTT = activared partial thromboplastn dme; NOAC = novel oral andeoagulant
} PCC = prothrombin complex concentraze; FT = prothrombin dme;
Andiplatelet therapy with aspirin plus clopidogrel, or—less effectively—aspinin T rivlla = activated recombinant faccor VL
only, should be considered in petients whao refuse any GAC, or cannot tolerzte “With dabigatran.
andiooagulants for reasons unrelaced to bleeding, i there are concraindications w
OAC or antiplatelet therapy, left arial zppendage ocdusion, closure or excision ) ;
mmay be considered. " Figure 2 Management of bleeding in patients taking novel oral
Colour: CHA, D5 -¥ASE green = blue = |, red 21 i anticoagulants.
Line: solid = best opton; dashed = alternadve aption. i
AF = airial fibrillaten; CHA DS -VASC = sae temd; HAS-BLED = see tent;
MOAC = novel orzl andcoaputant OAL = oral anticozgulans
WHA, = vitamin K antagonisc ‘
“Includes rheurmatic valvular disease and prosthetic vabves . therapy or probably a NOAC. Notably, the only trial where clopido-
- grel use was not contraindicated was RE-LY, so the data on triple
Figure | Choice of anticoagulant. - therapy with a NOAC {when given at stroke prevention doses in

AF patients) are limited.




Recommendations for prevention of thromboembolism in non-valvular AF

| Recommendations Class® Level® Ref*®
Recommendations for prevention of thromboembaolism in non-valvular AF—general

Antithrombatic therapy to prevent thromboembelism is recommended for all pathents with AR except in those
patients (both male and female) who are at low risk {aged <65 years and lone AF), or with contraindications.

21,63, 104,
105, 106

The choice of antithrombotic therapy should be based upan the zhsolute risks of stroke'thromboembalism and
bieeding and the net clinical benefit for a given patient.

The CHA DS -WASc score is recommended as 2 mezns of assessing stroke risk in non-vahular AR

Inn patients with a CHA DS, -VASc score of 0 [ie. aged <53 years with lone AF) who are at low risk, with none of the
rigk factors, no antithrombotic therapy is recommended,

In patients with 2 CHA D3 -VASe score 21, GAC therapy with:
+adjusted-dose VEA (INR 2-3);0r
* a direct thrombin inhibitor (dabigatran}; or
« an oral factar Xz inhibitar (e.g. rivaroxaban, apiabany
s & recommended, unless contraindicated,

In patients with a CHA D5 -VASc score of 1, QAC therapy with
« adjusted-dose VKA (INR 2-3); or
+a direct thrombin inhibitor (dabigatran); or
+ an oral factor Xa inhibitor (eg. rivaroxaban, apiabanf
... should be considered, based upon an assessment of the risk of bleeding complications and patient preferences.

Female patients wha are aged <65 and have lone AF (but still have @ CHA D5 -VASc score of | by virtue of their
| gender) are low risk and no antithrombotic therapy should be considered.

¥hen patients refuse the use of any OAC (whether ViGAs or NOACs), antiplatelet therapy should be considered,
using combination therapy with aspicin 75-100 mg plus clopidogrel 75 mg daily (where there is 2 low risk of bleeding)
or—|ess effectively—aspirin 75-325 mg daily.

Recommendations for prevention of thromboembollsm in non-valvular AF—NOACs

When adjusted-dose YEA (INR 2-3) cannot be used in 2 patient with AF where an OAC i recommended, due to
defficulties in keeping within therapeutic anticoagulation. experiencing side effects of VEAS, or inabifity to attend or
undertake INR monitoring, one of the NOACs, either:
* a direct thrombin inhibitor (debigatran); or
+an oral factor Xa inhibitor (e.g, rivaroecaban, apseabanf
.+ I8 recommended,
Where QAC i recommended, one of the NOACs, either:
+a direct thrombin inhibitor (dabigatran); or
+ an oral faceor Xa inhibitor (e.g. rivarosaban, apiabany
... should be considered rather than adjusted-dose VKA (INR 2-3) for most patients with non-valvular AF, based
on their net clinical benefit.

21,63,105

15,36 39

21.36,82

3,4.70,82

21,36,51,
109

1,28, 65,
o7

3.4.70,82

Where dabigatran is prescribed, a dose of |50 mg b.ld. should be considered for most patients in preference to
110 mg bid, with the latter dose recommended in:

* elderly patients, age = B0

* poncomitant use of interacting drugs (e g verapamil)

* high bleading risk (HAS-BLED score 23)

+ mederate renal impairment (CrCl 30-4% mUimin).

85,96

¥here rivaroxaban is being considered, a dose of 20 mg o.d. should be considered for most patients in preference to
15 mg o.d., with the latter dose recommended in:

* high bleeding risk (HAS-BLED score 23)

+ mederate renal impairment (CrCl 30-4% mU'min).

Basefine and subsequent regular assessment of renal function (by CrCl) is recommended in patients following initiztion
of any NOALC, which should be doae annually but more frequenty in those with moderate remal impairment where
CrCl should be assessed 2-1 times per yoar

MNOACs (dabigatran, rivarcwaban, and apixaban) are not recommended in patients with severe renal impairment (CrCl
<30 mLU'min).




Recommendations for prevention of thromboembolism in non-valvular AF (Continued)

Recommendations

Recommendations for prevention of thromboembaolism in non-vabvular AF—bleeding

 Assessment of the risk of bleeding is recommended when prescribing antithrombotic therapy (whether with VKA,
MNOAC, aspiriniclopidogre!, or aspirin).

The HAS-BLED score should be considered as a calculation to assess bleeding risk, whereby a score 23 indicates ‘high
risk’ and some caution and regular review is needed, following the initiation of antthrombotic therapy, whether with
OAC or antiplatelet therapy (LoE = A).

Correctable risk factors for bleeding [e.g. uncontrolled blood pressure, labile INRs if the patient was on a VKA, lla 25,54, 60

concomitant drugs (aspirin, N3AIDs, ete.), alcohol, ete.] should be addressed (LoE = B).

Use of the HAS-BLED score should be used to identify modifiable bleeding risks that need to be addressed, but shouid
not be used on its own to exclude patients from OAC therapy (LoE = B).

The risk of major bleeding with antiplatefet therapy (with aspirin—clopidogrel combination therapy and - especially in
the elderly — also with aspérin monotherapy) should be considered as being smilar to QAC.

Recommendations for prevention of thromboembolism in non-valvular AF—peari-cardioversion

For patients with AF of 48 h duration, or when the duration of AF is unknown, OAC therapy (e.g. VLA with INR 2-3
or dabigatran) is recommended for =3 weeks prior to.and for =% weeks after cardioversion, regardiess of the method
(electrical or oralfiv. pharmacological).

| In patients with risk factors for stroke or AF recurrence, QAC therapy, whether with dose-adjusted VI, [INR
' 1-3) or a NOAL, should be continued lifelong irrespective of the apparent maintenance of sinus rhythm foliowing
| cardioversion

I8 21,23,

= 24, 76,35

AF = atrial fibrllation; bid. = bis in die (twice daily); CHAZDS:-VASc = congestive heart fallure, hypertension, age =75 {doubled), diabetes, stroke (doubled), vascular disease,
dge 65 —74, sex category (female) Crll = crestining clearance; HAS-BLED = hypertension, abnormal renalffiver function {1 point each), stroke, bleeding tendency or
precicposition, labite INE if on warfarin, elderly (e, age >85), drugs {aspirin, M5AIDs, etc Walcohol concomitantly (1 point each); INR = international normalized ratio;

iv. = intravenous: OAC = oral anticoagulant; NOAC = novel aral anticoaguiant; NSAID = non-steroidal anti-inflammatory drug VKA = vitamin K antagonist

"Class of recommendation.

“Leve! of evidence.

‘References.

“Apixaban {pending approval EMA and FOWM approval): prescribing information is awaited.



Key points

# The efficacy of stroke prevention with aspirin is weak, with a
potential for harm, since the risk of major bleeding (and ICH)
with aspirin is not significantly different to that of OAC,
especially in the elderiy.

The use of antiplatelet therapy (as aspirin—clopidogrel combin-
ation therapy or—less effectively—aspirin monotherapy for
those who cannot tolerate aspirin—clopidogrel combination
therapy) for stroke prevention in AF should be limited to the
few patients who refuse any form of OAC.

The CHA;DS,-VASe score is better at identifying ‘truly low-risk
patients with AF and is as pood as—and possibly better than—
scores such as CHADS; in identifying patients who develop
stroke and thromboembolism.

o The HAS-BLED score allows clinicians to make an informed as-

sessment of bleeding risk and, importantly, makes them think of
the correctable risk factors for bleeding. In patients with a
HAS-BLED score =3, caution and regular review are recom-
mended, as well as efforts to correct the potentially reversible
risk factors for bleeding. A high HAS-BLED score per se
should not be used to exclude patients from OAC therapy.
The MNOACs offer better efficacy, safety, and convenience com-
pared with OAC with VKAs, Thus, where an OAC is recom-
mended, one of the NOACs—either a direct thrombin
inhibitor {dabigatran) or an oral factor Xa inhibitor (e.g. rivarox-
aban, apixaban)—should be considered instead of adjusted-dose
VEA (INR 2-3) for most patients with AF,
There is insufficient evidence to recommend one NOAC over
another, although some patient characteristics, drug compliance
and tolerability, and cost may be important considerations in the
choice of agent.




Indirect Comparisons of New Oral Anticoagulant Drugs
for Efficacy and Safety When Used for
Stroke Prevention in Atrial Fibrillation

Gregory Y. H. Lip, MD,* Torben Bjerregaard Larsen, MD, PHD, 1+ Flemming Skjeth, PHD,}+
Lars Hvilsted Rasmussen, MD, PHD+#
Birmingham, United Kingdom; and Aalborg, Denmark

Objectives

Background

Methods

Results

Conclusions

This study sought to perform an indirect comparison analysis of dabigatran etexilate (2 doses), rivaroxaban, and
apixaban for their relative efficacy and safety against each other.

Data for warfarin compared against the new oral anticoagulants (OACs) in large phase lll clinical trials of stroke
prevention in atrial fibrillation (AF) are now available for the oral direct thrombin inhibitor, dabigatran etexilate,
in 2 doses (150 mg twice daily [BID], 110 mg BID), and the oral Factor Xa inhibitors, rivaroxaban and apixaban.
A “head-to-head” direct comparison of drugs is the standard method for comparing different treatments, but in
the absence of such head-to-head direct comparisons, another alternative to assess the relative effect of differ-
ent treatment interventions would be to perform indirect comparisons, using a common comparator. Nonethe-
less, any inter-trial comparison is always fraught with major difficulties, and an indirect comparison analysis has
many limitations, especially with the inter-trial population differences and thus, should not be overinterpreted.

Indirect comparison analysis was performed using data from the published trials.

There was a significantly lower risk of stroke and systemic embolism (by 26%) for dabigatran (150 mg BID)
compared with rivaroxaban, as well as hemorrhagic stroke and nondisabling stroke. There were no significant
differences for apixaban versus dabigatran (both doses) or rivaroxaban; or rivaroxaban versus dabigatran 110
mg BID in preventing stroke and systemic embolism. For ischemic stroke, there were no significant differences
between the new OACs. Major bleeding was significantly lower with apixaban compared with dabigatran 150 mg
BID (by 26%) and rivaroxaban (by 349%), but not significantly different from dabigatran 110 mg BID. There were
no significant differences between apixaban and dabigatran 110 mg BID in safety endpoints. Apixaban also had
lower major or clinically relevant bleeding (by 34%) compared with rivaroxaban. When compared with rivaroxaban,
dabigatran 110 mg BID was associated with less major bleeding (by 23%) and intracranial bleeding (by 54%). There
were no significant differences in myocardial infarction events between the dabigatran (both doses) and apixaban.

Notwithstanding the limitations of an indirect comparison study, we found no profound significant differences in
efficacy between apixaban and dabigatran etexilate (both doses) or rivaroxaban. Dabigatran 150 mg BID was
superior to rivaroxaban for some efficacy endpoints, whereas major bleeding was significantly lower with dabiga-
tran 110 mg BID or apixaban. Only a head-to-head direct comparison of the different new OACs would fully an-
swer the question of efficacy/safety differences between the new drugs for stroke prevention in AF. (J Am Coll
Cardiol 2012;60:738-46) © 2012 by the American College of Cardiology Foundation




Dabigatran (RE-LY)

Rivaroxaban (ROCKET-AF)

iEL B Summary of the Main Clinical Trials Involving Novel Anticoagulants for Stroke Prevention in Nonvalvular AF

Aplixaban (ARISTOTLE)

Drug characteristics
Mechanism
Bioavailability, %

Time to peak levels, h
Halfife, h

Excretion

Dose

Dose in renal impairment
Special considerations

Study characteristics
Study design

Number of patients
Follow-up period, months

Randomized groups

Oral direct thrombin inhibitor

6
3
12-17
80% renal
150 mg BID
110 mg BID

Intestinal absorption is pH dependent and is
reduced in patients taking proton pump
inhibitors.

Randomized open label

18,113
24

Dose-adjusted warfarin vs. blinded doses of
dabigatran (150 mg BID, 110 mg BID)

Oral direct factor Xa inhibitor
60-80
3
5-9
2/3 liver, 1/3 renal
20 mg OD
15 mg OD (if creatinine clearance 30-49 mi/min)

Higher levels expected in patients with renal or
hepatic failure.

Activity lower in fasted patients, so should be
taken after food.

Multicenter, randomized, double-blind,
double-dummy

14 264
40
Dose-adjusted warfarin vs. rivaroxaban 20 mg 0D

Oral direct factor Xa inhibitor

50
3
9-14
25% renal, 75% fecal
5 mg BID
2.5 mg BID

Randomized control, double-blind,
parallel arm

18,201
40

Dose-adjusted warfarin vs.
apixaban 5 mg BID

ARISTOTLE = Apixaban for Reduction In Stroke and Other Thromboembolic Events in Atrial Fibrillation; BID = twice dally; 0D = once daily; RE-LY = Randomized Evaluation of Long-Term Anticoagulant
Therapy; ROCKET-AF = Rivaroxaban Once Daily Oral Direct Factor Xa Inhibitor Compared With Vitamin K Antagonism for Prevention of Stroke and Embolism Trial in Atrial Fibrillation.
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Received 16 February 2012
Accepted 6 June 2012 Introduction and objectives: Assessment of the cost-effectiveness of dabigatran for the prevention of

stroke and systemic embolism in patients with non-valvular atrial fibrillation in Spain, from the
perspective of the National Health System.
Keywords: Methods: Adaptation of a Markov chain model that simulates the natural history of the disease over the
g::;;zﬂe:;t:;i?f;; lifetime of a cohort of 10 000 patients with non-valvular atrial fibrillation. Model comparators were
Atrial ﬁl:llmllation warfarin in a first scenario, and a real world prescribing pattern in a second scenario, in which 60% of the
patients were treated with vitamin K antagonists, 30% with acetylsalicylic acid, and 10% received no
treatment. Deterministic and probabilistic sensitivity analyses were performed.
Results: Dabigatran reduced the occurrence of clinical events in both scenarios, providing gains in
quantity and quality of life. The incremental cost-effectiveness ratio for dabigatran compared to warfarin
was 17 581 euros/quality-adjusted life year gained and 14 118 euros/quality-adjusted life year gained
when compared to the real world prescribing pattern. Efficiency in subgroups was demonstrated. When
the social costs were incorporated into the analysis, dabigatran was found to be a dominant strategy (ie,
more effective and less costly). The model proved to be robust.
Conclusions: From the perspective of the Spanish National Health System, dabigatran is an efficient
strategy for the prevention of stroke in patients with non-valvular atrial fibrillation compared to
warfarin and to the real-world prescribing pattern; incremental cost-effectiveness ratios were below the
30 000 euros/quality-adjusted life year threshold in both scenarios. Dabigatran would also be a
dominant strategy from the societal perspective, providing society with a more effective therapy at a
lower cost compared to the other 2 alternatives.
@ 2012 Sociedad Espafiola de Cardiologia. Published by Elsevier Espafia, S.L. All rights reserved.
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