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Rate
Control

Recommendations COR LOE References
Control ventricular rate using a beta blocker or nondihydropyridine
. . . I B (267-269)
calcium channel antagonist for paroxysmal, persistent, or permanent AF
IV beta blockers or nondihydropyridine calcium channel blocker
recommended to slow ventricular heart rate in the acute setting in patients
. o . : : I B (270-273)
without pre-excitation. In hemodynamically unstable patients, electrical
cardioversion is indicated
For AF, assess heart rate control during exertion, adjusting I ¢ N/A
pharmacological treatment as necessary ' ’
. > .
A heart ratej control (resting heart rate <80 bpm) strategy is reasonable for a B (269, 274)
symptomatic management of AF
I\{ amiodarone f:an.be useful for rate control in critically i1l patients a B (275-277)
without pre-excitation
AV nodal ablation with permanent ventricular pacing is reasonable when
pharmacological management is inadequate and rhythm control is not ITa B (278-280)
achievable
Lenient rate control strategy (resting heart rate <110 bpm) may be
reasonable with asymptomatic patients and LV systolic function is IIb B (274)
preserved
Oral amiodarone may be useful for ventricular rate control when other
. b C N/A
measures are unsuccessful or contraindicated
AV nodal ablation should not be performed without prior attempts to C N/A
achieve rate control with medications ' ’
Nondihydropyridine calcium channel antagonists should not be used in
' C N/A
decompensated HF
With pre-excitation and AF, digoxin, nondihydropyridine calcium channel
. . . B (281)
antagonists, or amiodarone, should not be administered B e
Dronedarone should not be used to control ventricular rate with permanent B (282, 283)

AF

AF indicates atrial fibrillation; AV, atrioventricular; COR, Class of Recommendation; HF, heart failure; IV, intravenous;
LOE, Level of Evidence; LV, left ventricular; and N/A, not applicable.




Atrial Fibrillation
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: LV
No Other Hypertension Dysfunction COPD

CV Disease or HFpEF or HE

A 4 A 4 A 4 A 4
Beta blocker Beta blocker Beta blockert Beta blocker
Diltiazem Diltiazem Digoxint Diltiazem
Verapamil Verapamil 9 Verapamil

\ )

Amiodarone§

*Drugs are listed alphabetically.
TBeta blockers should be instituted following stabilization of patients with decompensated HF. The choice of beta blocker

(cardio-selective, etc.) depends on the patient’s clinical condition.
TDigoxin is not usually first-line therapy. It may be combined with a beta blocker and/or a nondihydropyridine calcium

channel blocker when ventricular rate control is insufficient and may be useful in patients with HF.
§In part because of concern over its side-effect profile, use of amiodarone for chronic control of ventricular rate should be
reserved for patients who do not respond to or are intolerant of beta blockers or nondihydropyridine calcium antagonists.

COPD indicates chronic obstructive pulmonary disorder; CV, cardiovascular; HF, heart failure; HFpEF, heart failure with
preserved ejection fraction; and LV, left ventricular.



Figure 7. Strategies for Rhythm Control in Patients with Paroxysmal* and Persistent AF7
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*Catheter ablation is only recommended as first-line therapy for patients with paroxysmal AF (Class IIa recommendation).
TDrugs are listed alphabetically.

TDepending on patient preference when performed in experienced centers.

§Not recommended with severe LVH (wall thickness >1.5 cm).

|| Should be used with caution in patients at risk for torsades de pointes ventricular tachycardia.

YShould be combined with AV nodal blocking agents.
AF indicates atrial fibrillation; CAD, coronary artery disease; HF, heart failure; and LVH, left ventricular hypertrophy.




Antiarrhythmic Drug Use in Patients <65 Years With Atrial
Fibrillation and Without Structural Heart Disease

Nancy M. Allen LaPointe, PharmD, MHS*, Dadi Dai, PhD, MS, Laine Thomas, PhD,
Jonathan P. Piccini, MD, MHS. Eric D. Peterson, MD, MPH., and Sana M. Al-Khatib, MD, MHS

CrossMark

Little is known in clinical practice about antiarrhythmic drug (AAD) use in patients with
atrial fibrillation (AF) (particularly younger ones) who do not have structural heart disease.
Using the MarketScan database, we identified patients <65 years without known coronary
artery disease or heart failure who had an AAD prescription claim (class Ic drug, amio-
darone, sotalol, or dronedarone) after their first AF encounter. A multinomial logistic
regression model was created to assess factors associated with using each available AAD
compared with using class Ic drugs before and after dronedarone was marketed in the
United States. Additionally, we used the Kaplan-Meier method to determine the rates of
change in AAD use and discontinuation during the year after AAD initiation. Of 8,562
patients with AF, 35% received class Ic drugs, 34% amiodarone, 24% sotalol, and 7% dro-
nedarone. The median patient age was 56 (interquartile range 49 to 61), and 34% were
women. Both before and after dronedarone was marketed, there was a statistically signifi-
cant lower likelihood of class Ic drug use versus other AAD use with increasing age, inpa-
tient index AF encounter, and previous or concomitant anticoagulation therapy. During the
1 year after AAD initiation, the AAD change rate was 14% for class Ic drugs, 8% for
amiodarone, 17% for sotalol, and 18% for dronedarone (p <0.001); the AAD discontinuation
rate was 40% for class Ic drugs, 52% tfor amiodarone, 40% for sotalol, and 69% for drone-
darone (p <0.001). In conclusion, we found extensive use of amiodarone that may be
inconsistent with guideline recommendations and unexpectedly high rates of AAD dis-
continuation. © 2015 Elsevier Inc. All rights reserved. (Am J Cardiol 2015;115:316—322)




387,615 Patients with an
inpatient or outpatient AF
encounter

Excluded
* < (b months prior enrollment (161,381)

® Class Ic /11l use prior to index AF encounter (17,729)

® No Class Ic/111 use after index AF encounter (169,958)
& Class Ic /111 prescription for < 30 day supply (5572)

# Class Ic /1l prescription [illed = 14 days alfter end of

index AF encounter (16,893)

# History of transplant or ventricular arrhythmias (1219)
¢ History of heart failure or ischemic heart disease (6240)

* Ape < 18(15)

W

8608 Patients Initially
Included in Study Cohort

Dofetilide excluded (46)

3
Before July 1, 2009
n=>5175
\ v
Class Ic Amiodarone Sotalol
N=1883 N=1890 N=1402
(36°4) (37%) (27°4)

After June 30, 2009
n=3387
\ N L \’
Class Ic Amiodarone Sotalol Dronedarone
N=1101 N=1015 N=663 N=608
(33%) (30°4) (20°4) (18°4)

Figure 1. Overall study cohort and subsets of patients by time period.
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Figure 4. Kaplan-Meier rate of change to different AAD in first year after
AAD nitiation.
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Figure 5. Kaplan-Meier rate of ADD discontinuation by imtial antiar-

rhythmic drug.



Europace (2014) 16, 6-14 CLINICAL RESEARCH

£ynorean doi:10.1093/europace/eut263 Atrial fibrillation
CARDIOLOGY *

Management of atrial fibrillation in seven
European countries after the publication of the
2010 ESC Guidelines on atrial fibrillation: primary
results of the PREvention oF thromboemolic
events—European Registry in Atrial Fibrillation
(PREFER in AF)

Paulus Kirchhof"?*, Bettina Ammentorp?, Harald Darius*, Raffaele De Caterina®,
Jean-Yves Le Heuzey®, Richard John Schilling’, Josef Schmitt3, and Jose Luis Zamorano?®
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Munich, Germany; *Vivantes Hospital Neuklln, Berlin, Germany; *Institute of Cardiology G. d'Annunzio, University Chieti-Pescara, and Fondazione G. Monasterio, Pisa, Italy; *Cardiology
and Arrhythmology, Georges Pompidou Hospital, René Descartes University, Paris, France; "Barts and St Thomas Hospital, London, UK: and *Department of Cardiology, University
Hospital Ramén y Cajal, Madrid, Spain

Received 12 July 2013; accepted after revision 2 August 2013; online publish-ahead-of-print 1 October 2013

Aims We sought to describe the management of patients with atrial fibrillation (AF) in Europe after the release of the 2010 AF
Guidelines of the European Society of Cardiology.

Methods The PREFER in AF registry enrolled consecutive patients with AF from January 2012 to January 2013 in 461 centres in

and results seven European countries. Seven thousand two hundred and forty-three evaluable patients were enrolled, aged
71.5 + 11 years, 60.1% male, CHA;DS,;VASc score 3.4 + 1.8 (mean + standard deviation). Thirty per cent patients
had paroxysmal, 24.0% had persistent, 7.2% had long-standing persistent, and 38.8% had permanent AF. Oral anticoagu-
lation was used in the majority of patients: 4799 patients (66.3%) received a vitamin K antagonist (VKA) as mono-therapy,
720 patients a combination of VKA and antiplatelet agents (9.9%), 442 patients (6.1%) a new oral anticoagulant drugs
(NOAC). Antiplatelet agents alone were given to 808 patients (11.2%), no antithrombotic therapy to 474 patients
(6.5%). Of 7034 evaluable patients, 5530 (78.6%) patients were adequately rate controlled (mean heart rate
60—100 bpm). Half of the patients (50.7%) received rhythm control therapy by electrical cardioversion (18.1%), pharma-
cological cardioversion (19.5%), antiarrhythmic drugs (amiodarone 24.1%, flecainide or propafenone 13.5%, sotalol 5.5%,
dronedarone 4.0%), and catheter ablation (5.0%).

Conclusion The management of AF patients in 2012 has adapted to recent evidence and guideline recommendations. Oral anticoagu-
lant therapy with VKA (majority) or NOACs is given to over 80% of eligible patients, including those at risk for bleeding.
Rate is often adequately controlled, and rhythm control therapy is widely used.

Keywords Atrialfibrillation e Management e Registry ® Anticoagulation e Stroke e Rhythm control e Catheterablation
Antiarrhythmic drugs e Rate control e Guidelines ¢ Adherence to guidelines



Table | Clinical characteristics of the study population

Total France Germany” Italy Spain UK
(N=7243) (N=1532) (N=1771) (N=1888) (N=2858) (N=1194)
Age (years) (mean) 715 729 719 70.9 70.5 70.7
Height (cm) (mean) 169.2 169.1 1717 167.3 165.5 1715
Male (%) 60.1 593 63.0 57.0 56.0 64.5
Valvular AF (%) 42 5.0 33 54 5.0 19
CHA2DS2VASc score (mean) 34 33 37 33 33 32
Points 1 (%) 101 92 7.1 113 1.7 12.8
Points 2+ (%) 84.1 83.0 89.6 83.4 81.8 80.2
Congestive heart failure (%)° 290 259 36.5 27.6 28.0 241
Hypertension (%)” 718 629 81.4 75.4 70.9 627
Age = 75 years (%)° 44.7 54.8 42.5 421 425 41.5
Diabetes mellitus (%)° 27 17.1 31.6 19.8 257 184
Prior stroke/TIA/thromboembolic event (%)° 155 137 19.1 124 12.8 19.0
Vascular disease (%)° 226 21.5 25.6 227 21.6 20.0
Age 65—74 years (%)° 329 254 388 344 294 335
Female gender (%)° 398 409 36.8 42.6 435 357
Heart failure (%) 213 182 284 194 244 154
Ejection fraction (mean) 56.5 59.8 57.0 53.6 58.8 51.1
Hypertension (%) 720 63.8 81.9 753 727 62.1
Diabetes mellitus (%) 224 16.8 312 19.2 26.4 18.8
Prior stroke (%) 84 89 10.7 6.5 7.7 8.0
Coronary artery disease (%) 234 182 29.6 20.6 21.6 26.6
Prior stent (%) 102 82 14.1 8.9 11.2 82
Prior myocardial infarction (%) 107 8.0 10.5 11.3 1.2 13.0
Peripheral or aortic artery disease (%) 44 59 5.0 34 4.3 34
Chronic kidney disease (%) 129 10.1 14.9 12.5 127 14.0
Stage 2 (GFR 60—89 mL/min/1.73 m?) (%) 23 16 32 24 20 20
Stage 3 (GFR 30-59 mL/min/1.73 m?) (%) 83 63 9.7 7.0 83 105
Stage 4 (GFR 15-29 mUmin/1.73 m’) (%) 15 16 1.0 20 21 11
Stage 5 (GFR <15 mL/min/1.73 m?) (%) 02 0.1 0.1 0.3 0.2 0.1
Systole/diastole blood pressure (mmHg) at baseline (mean)  132/78 134/78 133/80 129/77 131176 131/76
Alcohol abuse (%) 25 36 20 12 26 39
Concomitant antiplatelet therapy (%) 221 169 17.2 27.0 18.7 30.7
Prior bleeding event (%) 73 4.1 5.1 7.5 8.7 131
Chronic hepatic disease (%) 21 13 22 36 1.6 0.7
HASBLED score (mean) 20 19 21 21 2.0 20
Labile INRs (%)° 135 153 6.6 16.4 18.5 121
Elderly (age >>65) (%)° 750 784 79.0 735 707 712
Drugs (such as antiplatelet agents, NSAIDs) (%)° 273 138 24.9 329 25.0 39.7
Alcohol (alcohol abuse) (%)° 25 34 23 1.1 29 39

NSAID, nonsteroidal anti-inflammatory drug; INR, international normalized ratio; GFR, glomerular filtration rate; HASBLED is an acronym for factors associated with bleeding.10
“Includes Austria and Switzerland.

bRisk factors reported in correlation with CHA;DS;VASC score.

“Risk factors reported in correlation with HASBLED score.
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Figure | Proportion of patients with a given AF pattern (parox-
ysmal, persistent, long-standing persistent, or permanent, plotted as
percentage, y axis) in the study population plotted by the number of
concomitant cardiovascular diseases and age as summarized in the
CHA;DS;VASc score (x axis). The proportion of patients with per-
manent AFincreasesineach CHA,DS,VASc stratum, while the pro-
portion of patients with paroxysmal AF decreases.
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Figure 2 Use of antithrombotic therapy by stroke risk. Most
patients with a high stroke risk received adequate anticoagulation,
mainly delivered as vitamin K antagonist therapy, antiplatelet
agent. VKA vitamin K antagonist, NOAC new oral anticoagulant,

OAC oral anticoagulation (either VKA or NOAC).



Table 2 Therapy of the study population

Total France Germany” Italy Spain UK
(n = 7243) (n = 1532) (n=1771) (n = 1888) (n = 858) (n=1194)
Pacemaker/defibrillator, % (n) 9.0 (651) 8.4 (126) 9.6 (169) 11.8 (223) 6.5 (56) 6.5 (77)
Antithrombotic therapy (i.e. all OACs), % (n) 82.3 (5961) 90.0 (1379) 87.4 (1547) 71.5 (1350) 87.9 (754) 78.0 (931)
Antiplatelets, % () 22.1 (1599) 16.9 (259) 17.2 (304) 27.0(510) 18.7 (160) 30.7 (366)
ASA, % (n) 19.8 (1436) 14.2 (218) 16.3 (289) 24.4 (460) 16.9 (145) 27.1(324)
Clopidogrel, % (n) 4.1 (293) 3.5 (54) 24 (43) 4.6 (87) 4.4 (38) 6.0 (71)
Prasugrel, % (n) 0.3 (23) 0.1 (1) 0.3 () 0.5 (9) 0.7 (6) 0.1 (1)
Ticagrelor, % (n) 0.1 (5) 0.0 (0) 0.1 (1) 0.1 (2) 0.0 (0) 0.2 (2)
Vitamin K antagonists, % (n) 78.0 (5649) 86.0 (1318) 79.1 (1400) 71.4 (1348) 80.0 (686) 75.1 (897)
Warfarin, % (n) 34.1 (2470) 16.1 (246) 2.8 (50) 62.0 (1171) 12.7 (109) 74.9 (894)
Phenprocoumon, % (n) 18.4 (1330) 1.0 (16) 74.1 (1313) 0.0 (0) 0.0 (0) 0.1 (1)
Fluindione, % (n) 13.1 (948) 61.8 (947) 0.0 (0) 0.0 (0) 0.0 (0) 0.1 (1)
Acenocoumarol, % (n) 12.5 (907) 7.2 (110) 2.0 (35) 9.6 (181) 67.3 (577) 0.3 (4)
New oral anticoagulants, % (n) 6.1 (442) 6.0 (92) 11.6 (205) 0.3 (5) 11.2 (96) 3.7 (44)
Dabigatran, % (n) 4.0 (291) 5.0 (76) 5.5 (97) 0.2 (3) 8.9 (76) 3.3 (39)
Rivaroxaban, % (n) 1.9 (140) 1.0 (16) 5.8 (102) 0.0 (0) 2.3 (20) 0.2 (2)
Apixaban, % (n) 0.1 (8) 0.0 (0) 0.2 (4) 0.1 (1) 0.1 (1) 0.2 (2)
Antiplatelets as mono-therapy, % (n) 11.2 (808) 5.9 (91) 7.6 (135) 18.1 (342) 6.4 (55) 15.5 (185)
Vitamin K antagonists as mono-therapy, % (n) 66.3 (4799) 74.0 (1133) 68.1 (1206) 62.4 (1178) 66.4 (570) 59.6 (712)
New oral anticoagulants as mono-therapy or in combination, % (n) 6.1 (442) 6.0 (92) 11.6 (205) 0.3 (5) 11.2 (96) 3.7 (44)
No antithrombotic therapy, % (n) 6.5 (474) 4.1 (62) 5.0 (89) 10.4 (196) 5.7 (49) 6.5 (78)
Combination therapy of antiplatelet agents and oral anticoagulation, % (n) 10.9 (791) 11.0 (168) 9.5 (169) 8.9 (168) 12.2 (105) 15.2 (181)
Mean heart rate (bpm) at enrolment mean (25-75% quartiles)® 79.1 (67.0-88.0) 74.5 (64.0-83.0) 80.3 (69.0-90.0) 80.8 (68.0-90.0) 78.3 (68.0-88.0) 814 (67.0-93.0)
Sinus rhythm, % (n) 31.4 (2254) 36.3 (546) 25.1 (442) 38.0 (710) 34.2 (293) 22.3 (263)
Patients with adequate heart rate control (HR 60—100), % (n) 78.6 (5530) 79.4 (1186) 81.4 (1401) 78.7 (1452) 79.5 (673) 72.5 (818)
Patients with acceptable heart rate control (HR 50—-59 or 101-110), % (n) 14.3 (1005) 14.9 (223) 12.2 (210) 13.8 (255) 15.5 (131) 16.5 (186)
Patients without adequate heart rate control (HR <50 or >>110), % (n) 7.1 (499) 5.6 (84) 6.4 (110) 7.5 (138) 5.1 (43) 11.0 (124)
Rhythm control therapy, % (n) 59.8 (4332) 72.3 (1107) 54.6 (966) 66.0 (1246) 50.2 (431) 48.7 (582)
Amiodarone, % (n) 24.1 (1746) 40 (613) 14.1 (250) 29.8 (562) 21.5 (184) 115 (137)
Dronedarone, % (n) 4.0 (291) 2.7 (41) 7.5 (132) 2.1 (40) 6.3 (54) 2.0 (24)
Flecainide, % (n) 10.6 (764) 17.5 (268) 6.2 (110) 12.0 (226) 12.0 (103) 48 (57)
Propafenone, % (n) 29 (211) 2.0 (30) 1.3(23) 7.3 (138) 1.9 (16) 0.3(4)
d|-Sotalol, % (n) 5.5 (396) 8.5 (130) 4.7 (83) 4.6 (86) 1.8 (15) 6.9 (82)
Quinidine, % (n) 0.2 (13) 0.5 (8) 0.1 (1) 0.2 (4) 0.0 (0) 0.0 (0)
Catheter ablation done in the past 12 months, % (n) 5.0(358) 47 (71) 5.8 (102) 44 (83) 37.(32) 59 (70)
Electrical cardioversion done in the past 12 months, % (n) 18.1 (1306) 14.4 (216) 19.1 (337) 21.0 (394) 14.5 (124) 19.7 (235)
Pharmacological cardioversion done in the past 12 months, % (n) 19.5 (1403) 26.1 (391) 12.8 (226) 27.3 (512) 17.7 (152) 10.2 (122)

HR, heart rate.
*Includes Austria and Switzerland.
®Ventricular rate during AF.



Table 3 Adequacy of rate control therapy by symptom status

EHRA I? EHRA I EHRA III* EHRA IV*

(N = 534) (N = 2594) (N = 2335) (N =1516)
Patients with adequate heart rate control (HR 60—-100) 431 (80.7) 2099 (80.9) 1834 (78.5) 1129 (74.5)
Patients with acceptable heart rate control (HR 50-59 or 101-110) 75 (14.0) 344 (13.3) 334 (14.3) 242 (16.0)
Patients without adequate heart rate control (HR<<50 or >110) 28 (5.2) 151 (5.8) 167 (7.2) 145 (9.6)
Total 534 (99.9) 2594 (100.0) 2335(100.0) 1516 (100.1)

HR, heart rate.
*The EHRA score was determined as the maximum of the six individual symptoms scores (palpitations, fatigue, dizziness, dyspnea, chest pain, anxiety). Each of these symptoms was

scored by the enrolling physician as follows: never, occasional, intermediate, frequent. The EHRA score was then defined as follows: |, maximum score of ‘never’; I, maximum score of
‘occasional’; lll, maximum score of ‘intermediate’; IV, maximum score of ‘frequent’.’
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* The EHRA score was determined as the maximum of the six
individual symptoms scores (palpitations, fatigue, dizziness,
dyspnea, chest pain, anxiety). Each of these symptoms was scored
by the enrolled physician as follows: never, occasional, intermedi-
ate, frequent.

Figure 4 Use of rhythm control therapy options by patient
symptoms. Following clinical reasoning and the recommendations
in the ESC guidelines, rhythm control therapy was rarely used in
asymptomatic patients. The EHRA score is calculated as the
maximum of the six symptoms score (palpitations, fatigue, dizzi-

ness, dyspnea, chest pain, anxiety) as explained in the legend to
Table 3.
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Background The EURObservational Research Programme-Atrial Fibrillation General Registry Pilot Phase (EORP-AF Pilot) provides
systematic collection of contemporary data regarding the management and treatment of 3119 subjects with AF from 9
member European Society of Cardiology (ESC) countries. In this analysis, we report the development of symptoms, use
of antithrombotic therapy and rate vs. rhythm strategies, as well as determinants of mortality and/or stroke/transient
ischaemic attack (TIA)/peripheral embolism during 1-year follow-up in this contemporary European registry of AF
patients.

Methods The registry population comprised consecutive in- and out-patients with AF presenting to cardiologists in participating
ESC countries. Consecutive patients with AF documented by ECG were enrolled. Follow-up was performed by the local
investigator, initially at 1 year, as part of a long-term cohort study.

Results At the follow-up, patients were frequently asymptomatic (76.8%), but symptoms are nevertheless common among par-
oxysmal and persistent AF patients, especially palpitations, fatigue, and shortness of breath. Oral anticoagulant (OAC) use
remains high, ~78% overall at follow-up, and of those on vitamin K antagonist (VKA), 84% remained on VKA during the
follow-up, while of those on non-VKA oral anticoagulant (NOAC) at baseline, 86% remained on NOAC, and 11.8% had
changed to a VKA and 1.1% to antiplatelet therapy. Digitalis was commonly used in paroxysmal AF patients. Of rhythm
control interventions, electrical cardioversion was performed in 9.7%, pharmacological cardioversion in 5.1%, and cath-
eter ablation in 4.4%. Despite good adherence to anticoagulation, 1-year mortality was high (5.7%), with most deaths
were cardiovascular (70%). Hospital readmissions were common, especially for atrial tachyarrhythmias and heart
failure. On multivariate analysis, independent baseline predictors for mortality and/or stroke/T|A/peripheral embolism

minor bleeding. Independent predictors of mortality were age, chronic kidney disease, AF as primary presentation, prior
TIA, chronic obstructive pulmonary disease, malignancy, minor bleeding, and diuretic use. Statin use was predictive of
lower mortality.

Conclusion In this 1-year follow-up analysis of the EORP-AF pilot general registry, we provide data on the first contemporary registry
focused on management practices among European cardiologists, conducted since the publication of the new ESC guide-
lines. Overall OAC use remains high, although persistence with therapy may be problematic. Nonetheless, continued
OACusewas more common thaninprior reports. Despite the high prescription of OAC, 1-year mortality and morbidity
remain high in AF patients, particularly from heart failure and hospitalizations.

Keywords Atrial fibrillation e Stroke e Mortality e Prognosis e Registry
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Table |

Patient demography in relation to clinical subtype of atrial fibrillation

Total First detected Paroxysmal Persistent Long-standing Permanent P-value
persistent AF
Age (years) (mean + SD) 68.7 + 11.6 (n =2589) 684 + 124 (n=1774) 66.7 + 11.4 (n = 693) 67.9 + 11.0 (n = 550) 70.9 £10.8 (n =121) 73.0 £10.2 (n = 451) <0.0001**
Age (years) [Median (IQR)] 69.0 (62.0-77.0) 70.0 (61.0-77.0) 67.0 (60.0-75.0) 69.0 (61.0-75.0) 69.0 (63.0-79.0) 74.0 (66.0-81.0)
(n=2589) (n=774) (n=693) (n= 550) (n=121) (n=451)
Age (years, %)
=65 36.5 (945/2589) 36.3 (281/774) 44.2 (306/693) 39.5 (217/550) 29.8 (36/121) 23.3(105/451) < 0.0001*
=65 63.5 (1644/2589) 63.7 (493/774) 55.8 (387/693) 60.5 (333/550) 70.2(85/121) 76.7 (346/451)
Gender (%)
Male 60.6 (1568/2589) 64.2 (497/774) 584 (405/693) 60.4 (332/550) 61.2(74/121) 57.6 (260/451) 0.1232*
Female 39.4 (1021/2589) 35.8 (277/774) 41.6 (288/693) 39.6 (218/550) 38.8 (47/121) 42.4 (191/451)
CHALDS:-VASC (%)
Low risk 8.3 (215/2589) 7.5 (58/774) 13.9 (96/693) 7.6 (42/550) 33 (4127) 3.3 (15/451) <0.0001*
Moderate risk 10.5 (273/2589) 1.9 (92774) 13.1 (91/693) 11.1 (61/550) 8.3 (10121) 4.2 (19/451)
High risk 81.2 (2101/2589) 80.6 (624/774) 73.0 (506/693) 81.3 (447/550) 88.4 (107/127) 92.5 (417/451)
HAS-BLED Score class (%)
0-2 86.0 (2227/2589) 85.7 (663/774) 89.3 (619/693) 86.9 (478/550) 79.3 (96/121) 82.3 (371/451) 0.0024*
3 ormore 14.0 (362/2589) 14.3 (111/774) 10.7 (74/693) 13.1 (72/550) 20.7 (25/121) 17.7 (80/451)
Follow-up duration (days) 3664 + 318 36764+ 302 3659 + 326 3666 + 293 36264+ 226 36584+ 376 <0.0001**
(mean + SD) (n=12421) (n =705) (n=663) (n=522) (n=114) (n=417)
Follow-up duration (days) 366.0 (359.0-378.0) 367.0(359.0-379.0) 365.0(358.0-377.0) 367.0(361.0-379.0) 363.0 (357.0-367.0) 369.0 (362.0-382.0)
[median (IQR)] (n=12421) (n=705) (n= 663) (n=522) (n=114) (n=417)
Current symptoms at 23.2 (562/2423) 17.6 (124/705) 24.8 (165/665) 27.8 (145/522) 14.9 (17/114) 26.6 (111/417) <0.0001*
T-year follow-up (%)
Falpitations (%) 65.3 (367/562) 62.1 (77/124) 77.0(127/165) 65.5 (95/145) 52.9 (9117) 532 (59/117) 0.0008*
Dizziness (%) 18.7 (105/562) 26.6 (33/124) 182 (30/165) 14.5 (21/145) 23.5(4/17) 15.3 (17/1111) 0.0940*
General non-wellbeing (%) 304 (171/562) 339 (42/124) 31.5 (52/165) 31.0 (451145) 47.1(817) 21.6 (24/117) 0.1307+
Fatigue (%) 50.0 (281/562) 58.1 (72/124) 41.8 (69/165) 47.6 (69/145) 64.7 (11/17) 54.1 (60/117) 0.0375*
Shortess of breath (%) 43.1 (242/562) 39.5 (49/124) 382 (63/165) 46.2 (67/145) 70.6 (12117) 45.9 (51/111) 0.0763*
Chest pain (%) 11.7 (66/562) 10.5 (13/124) 13.9 (23/165) 10.3 (15/145) 294 (5/117) 9.0 (101171) 0.12871*
Fear/anxiety (%) 12.1 (68/562) 121 (15/124) 14.5 (24/165) 12.4 (18/145) 17.6 (3117) 7.2(8M111) 0.4154*
Other (%) 4.8 (27/562) 32 (4124) 6.1 (10/165) 4.1 (6/145) 59 (117) 54 (6M11) 0.8237+

This tableis focused on 2589 patients where the demographics are being present ed on this subpopulation—ofthe total 3119 patients at baseline, we had removed 10dead patients at discharge and removed 467 patients lost to follow-up; removed 53
patients with type of AF unknown. The definitions were investigator-categorized and were based on the ESC guidelines. Long-standing persistent is where there is a decision not to perform catheter ablation anymore and was intended to replace the
cohort ‘permanent’ in ablation-focused reports.

*P-values for ameng-group comparisons are from Pearson's x* test.

F*Pvalues for among-group comparisons are from the Kruskal—Wallis test
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Figure | Patient flowas part of the EORP-AF pilot general registry. *1 Patient with type of atrial fibrillation unknown. ##52 Patients with type of
atrial fibrillation unknown.
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Figure 2 Antithrombotic therapy use at 1 year based on initialbaseline antithrombotic regimen. ATT, antithrombotic therapy; VKA, vitamin K
antagonist; AP, antiplatelet therapy (most commonly aspirin); OAC, oral anticoagulant therapy.



Table2 Drug therapies prescribed at follow-up

Total
(2) Antithrombotic drugs by AF subgroup
Oral anticoagulation drug (at least cne OAC) (%)

785 (1903/2423)
77.5 (1877/2423)

Pre-follow-up consultation

After follow-up consultation
VKA (%)

Pre-follow-up consultation 68.1 (1650/2423)
After follow-up consultation 664 (1610/2423)
MNOAC (at least one NOAC) (%)

Pre-follow-up consultation 10.5 (255/2423)
After follow-up consultation 11.0 (267/2423)
Antiplatelet drug (at least one AP) (%)

Pre-follow-up consultation 29.0 (703/2423)

After follow-up consultation
Total
(b) Antithrombotic therapy by stroke risk strata

Oral anticoagulation drug (at least one OAC) (%)

78.7 (1947/2475)

77.7 (1923/2475)

Pre-follow-up consultation

After follow-up consultation
VKA (%)

Pre-follow-up consultation 682 (1688/2475)
After follow-up consultation 66.6 (1649/2475)
MNOAC (at least one NOAC) (%)

Pre-follow-up consultation 105 (261/2475)
After follow-up consultation 11.1 (274/2475)
Antiplatelet drug (at least one AP) (%)

Pre-follow-up consultation 289 (715/2475)

After follow-up consultation
Total
(c) Rhythm/rate control drugs (at follow-up after consultation)

Class la (quinidine) (%) 0.1 (2/2423)

Class I (flecainide or propafenone) (%) 9.3 (226/2423)

Beta-blockers (%) 674 (1632/2423)

Class Ill (amiodarene or sotlol) (%) 22.7 (550/2423)

Digitalis (mainly digoxin) (%) 49.0 (1188/2423)

27.6 (669/2423)

27.5 (680/2475)

First detected
704 (496/705)

68.7 (484/705)

59.7 (421/705)
582 (410/705)

108 (76/705)
105 (74/705)

315 (222/705)

29.8 (210/705)

Low

500 (109/218)
50.5 (110/218)

427 (931218)
404 (88/218)

7.8 (17/218)
10.1 (22/218)

147 (32/218)

15.1 (33/218)

First detected

0.1 (1/705)
6.5 (46/705)
69.1 (487/705)
201 (142/705)
49.8 (351/705)

Paroxysmal

76.5 (509/665)
76.2 (507/665)

65.6 (436/665)
64.2 (427/665)

1.1 (74/665)
12.3 (82/665)

27.1 (180/665)

25.7 (171/665)

Moderate
74.2 (204/275)

727 (200/275)

59.3 (163/275)
58.2 (160/275)

14.9 (41/275)
14.5 (40/275)

19.3 (53/275)

16.7 (46/275)

Paroxysmal

0.0 (0/665)
16.1 (107/665)
63.3 (421/665)
27.7 (184/665)
35.8 (238/665)

Persistent

86.0 (449/522)
839 (438/522)

74.5 (389/522)
715 (373/522)

1.7 (61/522)
123 (64/522)

27.8 (145/522)

262 (137/522)

82.4 (1634/1982)
81.4 (1613/1982)

723 (1432/1982)
70.7 (1401/1982)

1022 (203/1982)
107 (212/1982)

31.8 (630/1982)

30.3 (601/1982)

Persistent

02 (1/522)
13.0 (68/522)

67.8 (354/522)
326 (170/522)
49.6 (259/522)

Long-standing persistent AF

78.9 (90/114)
78.1 (89/114)

73.7 (84/114)
71.9 (82114)

5.3 (6/114)
6.1 (7/114)

45.6 (52/114)

P-value

High

<0.0001*
<0.0001*

<0.0001*
<0.0001*

0.0237#
0.1446*

<0.0001*

Long-standing persistent AF

0.0 (0/114)
0.9 (1114)
70.2 (80/114)
26.3 (30/114)
63.2 (721114

43.0 (45/114)

Permanent

86.1(359/417)
86.1(359/417)

76.7 (320/417)
763 (318/417)

9.1(38/417)
9.6 (40/417)

24.9 (104/417)

24.5 (102/417)

Permanent

0.0 (0/417)
1.0 (4/417)

69.5 (290/417)
5.8 (24/417)

64.3 (268/417)

P-value

<0.0001*
<0.0001*

<0.0001*
<0.0001*

0.2591*
02132

0.0002*
0.0008*

<0.0001*

P-value

0.8426*
<0.0001*
0.1220%
<0.0001*
<0.0001*

2.7% of patients at baseline were on no antithrombotic therapy.
P-values for among-group comparisons are from Pearson’s xl test



Table 3 Interventions performed by 1-year follow-up

Total First detected Paroxysmal Persistent Long-standing Permanent  P-value
persistent AF

Pharmacological 5.1(119/2344) 3.6 (25/692) 9.7 (63/647) 5.8(28/485) 0.9 (1/111) 0.5 (2/409) <0.0001*

cardioversion (%)
Electrical cardioversion (%) 9.7 (232/2398) 8.0 (56/698) 111 (73/657) 167 (87/520) 9.7 (11/113) 1.2 (5/410) =0.0001*
Catheter ablation (%) 4.4 (106/2405) 1.3 (3/700) 8.2 (54/661) 6.0(31/520) 62(7/113) 1.2 (5/411) <0.0001*
Pacemaker implantation (%) 1.8 (44/2422) 1.3 (9/705) 2.3 (15/665) 25(13/522) 0.0(0/113) 1.7 (71417) 0.2546*
Implantable defibrillator (%) 1.0 (24/2422) 1.1 (8/705) 0.8 (5/665) 0.8(4/522)  0.9(1/113) 14 (6/417) 0.79671*
AF surgery (%) 0.6(14/2422) 04 (3/705) 0.9 (6/665) 0.8(4/522)  0.9(1/113) 0.0 (0/417) 0.2256*

ATT, antithrombotic therapy; VKA, vitamin K antagonist; AP, antiplatelet therapy (most commeonly aspiring; OAC, oral anticoagulant therapy; MOAC, non-VKA oral anticoagulant.
*P-values for among-group comparisons are from Pearson’s xl test.
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Figure 5 Kaplan—Meir curves for mortality in relation to atrial fibrillation subtype.



Table4 Mortality and morbidity during the follow-up

P-value
0.0025*

0.0288*

0.0186*

0.5684*

0.0 (011)

Total First detected Paroxysmal Persistent Long-standing persistent AF Permanent
(a) Mortality (all)
Death (3) 5.8 (176/3049) 7.5 (69/923) 3.5 (28/808) 4.9 (32/647) B.3 (12/145) 6.7 (35/526)
Causes of death (details) (%)
Cardiac 574 (66/115) 51.0 (25/49) 50.0(9/18) 58.8 (10117) 55.6(5/9) 77.3(17/22)
Vascular 13.0(15/115) 8.2 (4/49) 222 (4/18) 11.8(2117) 44.4 (4/9) 4.5(1/22)
MNen-cardiovascular 29.6 (34/115) 40.8 (20/49) 27.8(518) 29.4 (5117) 0.0 (0/9) 18.2 (4/22)
Cardiac (%)
Acute myocardial infarction 7.6 (5/66) 0.0 (0/25) 11.1(1/9) 20.0 (2110) 40.0 (2/5) 0.0(017)
Heart failure 77.3(51/66) 84.0 (21/25) 778 (7/9) 50.0 (5/10) 40.0 (2/5) 94.1 (16/17)
Arrhythmia 7.6 (5/66) 8.0 (2/25) 11.1(1/9) 10.0 (1/10) 20.0 (1/5) 0.0 (0M17)
Other 7.6 (5/66) 8.0 (2/25) 0.0(0/9) 20.0 (2110) 0.0 (0/5) 59 (117)
Wascular (%)
Ischaemic stroke 20.0 (3/15) 0.0 (0/4) 0.0 (0/4) 0.0 (0/2) 50.0 (2/4) 100.0 (1/1)
Haemorrhagic stroke 53.3 (8/15) 75.0 (3/4) 50.0 (2/4) 50.0 (1/2) 50.0 (2/4) 0.0 (0/1)
Pulmonary embolism 20.0 (3/15) 25.0 (1/4) 25.0(1/4) 50.0 (1/2) 0.0 (0/4) 0.0 (0/1)
Aorto-cesophageal fistula 6.7 (1/15) 0.0 (0/4) 25.0(1/4) 0.0 (0/2) 0.0 (0/4)
(b) Readmissicns
Readmission for AF/atrial flutter/atrial achycardia (%) 17.% (400/2238) 128 (87/679) 21.9 (137/627) 28.7 (137/477) 23.3(17/73) 5.8 (22/382)
Readmission: other cardiovascular events (%) 11.7 (265/2258) 15.1 (104/689) 7.4 (47/631) 10.2 (48/470) 10.5 (8/78) 14.8 (58/392)
ACS (%) 7.2 (19/264) 4.8 (5/104) 21.3 (10/47) 4.2 (2/48) 0.0 (0/7) 3.4 (2/58)
Heart failure (%) 42.8 (113/264) 42.3 (44/104) 29.8 (14/47) 354 (17/48) 28.6 (2/7) 62.1 (36/58)
Coronary intervention (%) 20.1 (53/264) 21.2 (22/104) 34.0 (16/47) 18.8 (9/48) 14.3 (1/7) B.6 (5/58)
Arrhythmia, other than AF/atrial flutter (%) 11.0 (29/264) 8.7 (9/104) 128 (6/47) 18.8 (9/48) 28.6 (2/7) 5.2(3/58)
Cardiac arrest (%) 1.5 (4/264) 29 (3104) 0.0 (047) 2.1(1/48) 0.0(0/7) 0.0(0/58)
Stroke (%) 5.7 (15/264) 6.7 (7/104) 4.3 (2/47) 4.2 (2/48) 0.0 (0/7) 6.9 (4/58)
TIA (38) 2.3 (6/264) 0.0 (0/104) 4.3 (2/47) 4.2 (2/48) 14.3 (17) 1.7 (1/58)
Peripheral embolism (%) 1.1 (3/263) 1.0 (1/104) 0.0 (0/46) 0.0 (0/48) 0.0 (0/7) 3.4 (2/58)
Mon-cardiovascular events (%) 12.6 (286/2261) 133 (50/678) 128 (81/635) 1.1 (52/467) B.1(7/86) 14.2 (56/395)
Bleeding (%) B.4 (24/286) 11.1 (10/90) 25(2/81) 9.6 (5/52) 14.3 (1/7) 10.7 (6/56)

< 0.0001#*
0.0001#
0.0098*
0.0083*
0.0258*
0.0950¢
0.6171%
0.9450*
0.0277*
0.4025*
04575+
0.1304*

ACS, acute coronary syndrome; TIA, transient ischaemic attack
*P-values for among-group comparisons are from Pearson's xl test.



Table 5 Multivariate analysis

Clinical variable Odds ratio estimates
Pomt T 95% CI ........... P -value
estimate

(a) Stroke/TIA/peripheral embolism and/or mortality
Age 1.063 1.043 1.081 <0.0001

AF as primary reason 2439 1.600 3.353 <0.0001
for admission/
consultation

Chronic heart failure 2046 1.377 2890 0.0001
Previous TIA 2366 1.392 4.395 0.0033
Chronic kidney disease  2.690 1.947 3965 <0.0001
Malignancy 1.770 1.008 3.107 0.0467
Bleeding 1.965 1.146 3.368 0.0141
(b) Mortality
Age 1.060 1.040 1.081 <0.0001
AF as reason for 2.716 1.820 4.055 <0.0001
admission/
consultation
Previous TIA 2371 1.301  4.321 0.0048
Chronic kidney disease ~ 3.325 2293 4822 <0.0001
Chronic obstructive 1.647 1.068 2.541 0.0241
pulmonary disease
Malignancy 1816 1.007 3.276 0.0474
Bleeding 2248 1.287 3.929 0.0044
Diuretics 1712 1126 2604 0.0119
Statins 0.645 0452 0.919 0.0153

AF, atrial fibrillation; TIA, transient ischaemic attack.
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Figure 6 Forest plots showing odds ratios (and 95% Cls) for multivariate predictors of stroke/transient ischaemic attack/peripheral embolism
and/or mortality. (A) Stroke/transient ischaemic attack/peripheral embolism and/or mortality. (B) All-cause mortality.
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ABSTRACT

Atrial fibrillation (AF) is the most common arrhythmia seenin clinical practice, and its complications impose a
significant economic burden. The development of more effective agents to manage patients with AF is
essential. While clinical trials show no major differences in outcomes between rate and rhythm control
strategies, some patients with AF require treatment with antiarrhythmic drugs (AADs) to maintain sinus
rhythm, reduce symptoms, improve exercise tolerance, and improve quality of life. Currently available AADs,
while effective, have limitations including limited efficacy, adverse events, toxicity, and proarrhythmic
potential. The 6 most commonly used AADs (amiodarone, disopyramide, dofetilide [USA but not Europe],
flecainide, propafenone, sotalol) have proarrhythmic effects (fewer with amiodarone). Amiodarone is the
most effective AAD, but its safety profile limits its usefulness. Recent advances in AAD therapy include
dronedarone and vernakalant. Dronedarone, approved by the United States Food and Drug Administration
and the European Medicines Authority and others, has been proven efficacious in maintaining sinus rhythm
and reducing the incidence of hospitalization due to cardiovascular events or death in patients with AF. The
intravenous formulation of vernakalant is approved in the European Union, Iceland, and Norway. Oral
vernakalant is currently undergoing evaluation for preventing AF recurrence and appears to be effective with
an acceptable safety profile. Treatment should be individualized to the patient with consideration of
pharmacologic risks and benefits according to AF management guidelines. Accumulating efficacy and safety
data for new and emerging AADs holds promise for improved AF management and outcomes.

© 2011 Elsevier Ireland Ltd. All rights reserved.




Table 1
The Vaughan Williams classification of antiarrhythmic drugs.
Adapted from Antiarrhythmics—from cell to clinic: past, present, and future, Hancox JC, Patel KC, Jones JV, Heart 84:14-24, ©2000 with permission from BM]J Publishing Group Ltd.

Class Basic mechanism AADs

I: Sodium channel blockade IA: » Disopyramide
* Slow dV/dt of phase 0 » Procainamide
* Moderate prolongation of repolarization and PR and QRS duration * Quinidine
IB: » Lidocaine
» Limited effect on dV/dt » Mexiletine

+ Shortens repolarization and hence QT interval

IC: » Flecainide

* Slows dV/dt » Propafenone
« Little effect on repolarization

* Marked prolongation of PR and QRS intervals

II: Beta blockade * Blocks sympathetic activity * Atenolol
* Slow rate of rise of phase 4 of the action potential and thus slow discharge of the SAN and AVN » Metoprolol
» Bisoprolol
» Sotalol
» Carvedilol
Il Potassium channel blockade * Increases APD by blocking the delayed rectifier current and generally reduces automaticity » Amiodarone
* SAN and AVN rates slightly suppressed * Dofetilide
* [butilide
» Sotalol
IV: Calcium channel blockade * Blocks L-type calcium-channels * Verapamil
* Depresses phase 2 and 3 of the action potential by blocking the slow Ca current » Diltiazem

APD, action potential duration; AVN, atrioventricular node; SAN, sino-atrial node.



Table 2

Efficacy, adverse events, and contraindications of antiarrhythmic drugs used for maintenance of sinus rhythm.

Drug Efficacy [27] Most common adverse events Contraindications
Amiodarone®[34] 50-78% = Nausea/vomiting = Severe sinus node dysfunction causing marked sinus bradycardia
= Photosensitvity = 2nd- or 3rd-degree AV block
= Visual disturbances = Episodes of bradycardia causing syncope (except when used in conjunction with a pacemaker)
= Abnormal liver function tests = Hypersensitivity to iodine
* Pulmonary fibrosis
Disopyramide®| 28] 44-54% = Urinary retention = 2nd- or 3rd-degree AV block {unless functional pacemaker present)
= Dry mouth = Congenital QT prolongation
= Constipation + Cardiogenic shock
* Blurred vision
Dofetilide [33] 66-71% * Headache + Congenital or acquired long QT syndromes
= Chest pain = Severe renal impairment
* Dizziness = concomitant use with verapamil, dmetidine, trimethoprim, ketoconazole, or hydrochlorothiazide
* Respiratory tract infection
= Dyspnea
Dronedarone [35] 33-39% = Diarrhea = NYHA class IV heart failure
= Nausea = NYHA class 11-111 heart failure with recent decompensation
+ Abdominal pain * 2nd- or 3rd-degree AV block or sick sinus syndrome
= Vomiting « Bradycardia
= Asthenia * Concomitant use of strong CYP3A4 inhibitors
= Concomitant use of drugs that prolong the QT interval and may induce torsades de pointes
+ Severe hepatic impairment
= Tc Bazett interval =500 ms
Flecainide [30] 34-42% « CHF + 2nd- or 3rd-degree AV block
= Ventricular tachycardia + Right bundle branch block associated with left hemiblock
= Dizziness = Cardiogenic shock
« Visual disturbances
Propafenone [31] 35-40% = Dizziness = Uncontrolled congestive heart failure
= Nausea/vomiting + Cardiogenic shock
= Unusual taste = Sinoatrial, atrioventricular, and intraventricular disorders of impulse generation and/or
= Constipation conduction in absence of artificial pacemaker
* Bradycardia
* Marked hypotension
+ Bronchospastic disorders
« Electrolyte imbalances
Quinidine [29] 23-58% * Diarrhea * Thrombocytopenic purpura
= Nausea/vomiting = Patients whose cardiac rhythm is dependent on a junctional or idioventricular pacemaker in the
= Heartburn/esophagitis absence of a functioning artificial pacemaker
= Patients who cannot receive anticholinergic agents
Sotalol [32] 37-50% = Dyspnea = Bronchial asthma
* Fatigue * Sinus bradycardia
= Dizziness = 2nd- or 3rd-degree AV block {unless functional pacemaker present)
* Bradycardia + Congenital or acquired long QT syndromes
* Chest pain + Cardiogenic shock
= Uncontrolled CHF
Vernakalant"[36] 61% = Not available = Not available

AV, atrioventricular; CHF, congestive heart failure; NYHA, New York Heart Assodation.

4 Not approved by the US Food and Drug Administration for atrial fibrillation.

b Currently undergoing evaluation for preventing AF recurrence; data from phase 2a study.
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Original Article

Comparisons of Hospitalization Rates Among
Younger Atrial Fibrillation Patients Receiving Different
Antiarrhythmic Drugs

Nancy M. Allen LaPointe, PharmD, MHS; David Dai, PhD, MS; Laine Thomas, PhD;
Jonathan P. Piccini, MD, MHS; Eric D. Peterson, MD., MPH; Sana M. Al-Khatib, MD, MHS

Background—Antiarrhythmic drugs (AADs) are used to reduce the frequency, severity, and duration of atrial fibrillation
(AF) events, which should reduce hospitalizations: however, little 1s known about the associations between different
AADs and hospitalization—particularly among younger AF patients without structural heart disease.

Methods and Results—Using MarketScan® claims data, we identified AF patients without coronary artery disease or heart
failure who received their first AAD prescription (amiodarone, sotalol, dronedarone, or Class Ic) within 14 days post-first
AF encounter. The primary outcome was time from first AAD prescription to AF hospitalization, and secondary outcomes
included time to cardiovascular and all-cause hospitalizations. We used inverse probability-weighted estimators to adjust
for differences in treatment allocation in the Cox proportional hazards model for each outcome. Among 8562 AF patients
with a median age of 56 years (interquartile range 49, 61), risk of AF hospitalization was greater with dronedarone than
Class Ic (hazard ratio [HR] 1.59: 95% confidence interval 1.13-2.24), amiodarone (HR 2.63; 1.77-3.89), and sotalol (HR
1.72: 1.17-2.54), but lower with amiodarone versus Class Ic (HR 0.68; 0.57-0.80) and sotalol (HR 0.63; 0.53-0.75).
Risk of cardiovascular hospitalization was lower with amiodarone than Class Ic (HR 0:80; 0:70=0.92), but not non-
AF cardiovascular hospitalization (HR 1.26; 1.01-1.57). There was no difference in all-cause-hespitalization between
amiodarone, Class Ic, and sotalol.

Conclusions—Differences in hospitalization rates were found between AADs in 'younger AF patients without structural
heart disease. /Amiodarone had the lewestrisk of AF-hospitalizatien, and{drenedarone had the greatest risk. Additional
research is needed to better understand associations between AADs and hospitalization risk. (Cire Cardiovasc Qual
Outcomes. 2015;8:00-00. DOI: 10.1161/CIRCOUTCOMES.114.001499.)



Patients with Qualifying
AF Event and Qualifying
Class Ic or 11l Prescription
16,036

Excluded
* History oftransplant or ventricular arrhythmias (1219)
& History of heart failure or ischemic heart disease (6240)

* Age < 18 (15)
Figure 1. Study cohort. This figure displays the
final study cohort, from the initial patient population
v through exclusions. AF indicates atrial fibrillation.
Study Cohort
8,562

v v ¥ J

Class Ic Amiodarone Sotalol Dronedarone
N=2984 N=2905 N=2065 N=608




p=0.004

p<0.001
30%

Rates

20%

Rates

Months Months
¢ a0% D o
30% p<0.001
z 9
- = 20%
z 2
10%
| o s
0%
12 0 3 6 9
Months

0 6
Months

—Class_lc = = = Amiodarone =+ = Sotalol == == Dronedarone

Figure 2. Kaplan-Meier rates of hospitalization type. This figure displays the Kaplan—Meier rates of AF hospitalization (A); cardiovascular
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Propafenone

The dosage of propafenone needs to be reduced in patients with

severe hepatic and renal insufficiency.

CYP2D6 is genetically absent in 7% of the patients (poor
metabolizers) and is inhibited by tricyclic antidepressants, fluoxetine,
and quinidine. These drug interactions and genetic poor
metabolism can lead to excess drug levels and enhance b-blocker

and calcium channel blocker properties of parent propafenone
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Propafenone induced LBBB in paroxysmal AF
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TMT test at stage 1 of bruce protocol
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Post AF ablation (2012/April/18 ablation)
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Flecainide

 The risk of cardiovascular side effects increases at higher drug
plasma levels, and the probability of a cardiovascular event
begins to rise sharply at increases of approximately 40 ms in
both PR and QRS intervals from baseline. These results
confirmed that flecainide dosing is complicated by the

steepness of the dose-response for both safety and efficacy.
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Abstract

Purpose The therapeutic index (T1) is the range of doses at
which a medication 1s effective without unacceptable adverse
events. Drugs with a narrow TT (NTIDs) have a narrow win-
dow between their effective doses and those at which they
produce adverse toxic effects. Generic drugs may be substitut-
ed for brand-name drugs provided that they meet the recom-
mended bioequivalence (BE) limits. However, an appropriate
range of BE for NTIDs is essential to define due to the poten-
tial for ineffectiveness or adverse events. Flecainide 1s an an-
tiarrhythmic agent that has the potential to be considered an
NTID. This review aims to evaluate the literature surrounding
guidelines on generic substitution for NTIDs and to evaluate
the evidence for flecainide to be considered an NTID.
Methods A review of recommendations {rom various regula-
tory authorities regarding BE and NTIDs, and publications
regarding the NTID characteristics of flecainide, was carned
out.

Results Regulatory authorities generally recommend reduced
BE limits for NTIDs. Some, but not all, regulatory authoritics

specify flecamnide as an NTID. The literature review demon-
strated that flecainide displays NTID characteristics including
a steep drug dose-response relationship for safety and effica-
¢y, a need for therapeutic drug monitoring of pharmacokinetic
(PK) or pharmacodynamics measures and intra-subject vari-
ability in its PK properties.

Conclusions There 1s much evidence for flecainide to be con-
sidered an NTID based on both preclinical and clinical data. A
clear understanding of the potential of proarrhythmic effects
or lack of efficacy, careful patient selection and regular mon-
itoring are essential for the safe and rational administration of
flecainide.

Keywords Antiarrhythmic drugs - Flecainide - Generic
drugs - Bioequivalence - Narrow therapeutic index - Safety



Table 1  Different opinions on the BE of NTIDs with a particular interest in flecainide

Agency BE critenia for general drugs  BE cnteria for NTID Flecainide as an NTID
Foods and Drug Administration (FDA) 80.00-125.00 % 90.00-111.11 % No
European Medicines Agency (EMA) 80.00-125.00 % 90.00-111.11 % No
Danish Health and Medicines Authority 80.00-125.00 % 90.00-111.11 % The agency tightened the
BE limits for AADs
Federal Agency for Medicines and Health 80.00-125.00 % 90.00-111.11 %
Products (FAMHP) of Belgium
Health Protection and Food Branch (HPFB) of Canada  80.00-125.00 % 90.00-112.00 % Flecainide is considered a
critical dose drug
New Zealand Medicines and Medical Devices 80.00-125.00 % Yes
Safety Authority (MEDSAFE)
Japanese Institute of Health Sciences (NIHS) 80.00-125.00 % 90.00-111.11 % Digoxin, disopyramide and
quinidine, but not flecainide
Medicines Control Council (MCC) of South Africa 80.00-125.00 % Tighter limits are AADs are considered NTID
considered for NTID
Therapeutic Goods Administration of Australia (TGA)  80.00-125.00 % 90.00-111.11 % No list of NTID
Agence Fédérale des Médicaments et des Produits 90.00-111.11 % Yes
de Santé of Belgium
French Agence Nationale de Sécurité des Yes
Médicaments (ANSM)
Agencia Espafiola de Medicamentos y 80.00-125.00 % 90.00-111.11 % Yes

Productos Sanitarios (AEMPS)

AADs antiarrhythmic drugs, BE bioequivalence, NT1Ds narrow therapeutic index drugs



Table 2  Flecainide presents the pharmacological profile of an NTID

NTI characteristics of flecainide

Steep concentration—response relationships for efficacy,
toxicity or both in the usual dosing interval [46, 49, 53, 54, 59, 96]

Dosing generally needs to be titrated according to clinical
response (43, 44, 47|

Small differences in dose or blood concentration may lead to serious
therapeutic failures and/or adverse drug reactions [43, 49, 54]

There may be a potential for serious clinical consequences in the event of
too low or high concentrations [43, 45, 47, 53, 59]

Periodic monitoring of plasma levels 1s required in patients with severe
renal failure or severe hepatic disease [52]

Drug overdose with flecainide is frequently fatal [43, 47, 52, 137]

NTID narrow therapeutic index drug
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Table 3 Recommendations to minimise the proarrhythmic effects of
flecainide

Recommendations

Keep strict adherence to prescribing guidelines
Avoid the use of flecainide in patients with structural heart disease
A better understanding of the pharmacology of the drugs prescribed
It will allow to identify possible drug interactions
Limit the number of drugs prescribed
Avoid the concomitant use of other antiarrhythmic drugs

Start the treatment at low doses that will be increased on the bases of
patient’s response and comorbidities

Increase dose after reaching steady-state levels (within 3—6 days)

Therapeutic drug monitoring (ECG, drug plasma levels) is recommended
when making drug adjustments

Particularly in the elderly and in patients with hepatic and/or renal
dysfunction

Monitor drug plasma levels to avoid toxic levels (>1000 ng/mL)

Check the efficiency and in particular the safety of the drug after the
transition from an in-hospital to the ambulatory setting

Pill-in-the-pocket approach: only when flecainide has been previously
proved safe in hospital and has a specific approval

ECG electrocardiogram



Flecainide induced bundle branch block
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ORIGINAL INVESTIGATIONS

Amiodarone, Anticoagulation,
and Clinical Events in Patients
With Atrial Fibrillation

Insights From the ARISTOTLE Trial

CrossMark

Greg Flaker, MD,* Renato D. Lopes, MD, PuD,t Elaine Hylek, MD, MPH, Daniel M. Wojdyla, MS,{

Laine Thomas, PuD,t Sana M. Al-Khatib, MD, MHS,+ Renee M. Sullivan, MD,* Stefan H. Hohnloser, MD,§

David Garcia, MD,|| Michael Hanna, MD,q John Amerena, MBBS, # Veli-Pekka Harjola, MD, PuD,** Paul Dorian, MD,{+
Alvaro Avezum, MD, PuD,{f Matyas Keltai, MD, DSc,§ Lars Wallentin, MD, PuD,|||| Christopher B. Granger, MD,{
for the ARISTOTLE Committees and Investigators

ABSTRACT

BACKGROUND Amiodarone is an effective medication in preventing atrial fibrillation (AF), but it interferes with the
metabolism of warfarin.

OBJECTIVES Thisstudy sought to examine the association of major thrombotic clinical events and bleeding with the use of
amiodaroneinthe ARISTOTLE (Apixaban for Reduction in Stroke and Other Thromboembolic Eventsin Atrial Fibrillation) trial.

METHODS Baseline characteristics of patients who received amiodarone at randomization were compared with those
who did not receive amiodarone. The interaction between randomized treatment and amiodarone was tested using a Cox
model, with main effects for randomized treatment and amiodarone and their interaction. Matching on the basis of a
propensity score was used to compare patients who received and who did not receive amiodarone at the time of
randomization.

RESULTS In ARISTOTLE, 2,051 (11.4%) patients received amiodarone at randomization. Patients on warfarin and
amiodarone had time in the therapeutic range that was lower than patients not on amiodarone (56.5% vs. 63.0%;

p < 0.0001). More amiodarone-treated patients had a stroke or a systemic embolism (1.58%/year vs. 1.19%/year;
adjusted hazard ratio [HR]: 1.47, 95% confidence interval [Cl]: 1.03 to 2.10; p = 0.0322). Overall mortality and major
bleeding rates were elevated, but were not significantly different in amiodarone-treated patients and patients not on
amiodarone. When comparing apixaban with warfarin, patients who received amiodarone had a stroke or a systemic
embolism rate of 1.24%/year versus 1.85%/year (HR: 0.68, 95% Cl: 0.40 to 1.15), death of 4.15%/year versus
5.65%/year (HR: 0.74, 95% Cl: 0.55 to 0.98), and major bleeding of 1.86%/year versus 3.06%/year (HR: 0.61, 95% Cl:
0.39 to 0.96). In patients who did not receive amiodarone, the stroke or systemic embolism rate was 1.29%/year versus
1.57%/year (HR: 0.82, 95% Cl: 0.68 to 1.00), death was 3.43%/year versus 3.68%/year (HR: 0.93, 95% Cl: 0.83 to
1.05), and major bleeding was 2.18%/year versus 3.03%/year (HR: 0.72, 95% Cl: 0.62 to 0.84). The interaction p values
for amiodarone use by apixaban treatment effects were not significant.

CONCLUSIONS Amiodarone use was associated with significantly increased stroke and systemic embolism risk and a
lower time in the therapeutic range when used with warfarin. Apixaban consistently reduced the rate of stroke and
systemic embolism, death, and major bleeding compared with warfarin in amiodarone-treated patients and patients who
were not on amiodarone. (J Am Coll Cardiol 2014;64:1541-50) © 2014 by the American College of Cardiology
Foundation.
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FIGURE 1 Kaplan-Meier Curves of Stroke or Systemic Embolism

Stroke or systemic embolism by amiodarone use at randomization in patients treated with
apixaban or warfarin. RRR = relative risk ratio.




TABLE 2 Observed Rates and Number of Events for Efficacy and Safety Endpoints in Patients With Amiodarone and No Amiodarone at Randomization

and by Study Drug Assignment

Amiodarone No Amiodarone Interaction
Event Overall Apixaban Warfarin HR (95% CI)* Overall Apixaban Warfarin HR (95% CI)* p Value

Efficacy endpoints

Stroke or SE 1.55 (58) 1.24 (23) 1.85 (35) 0.68 (0.40-1.15) 1.43 (416) 1.29 (189) 1.57 (227) 0.82 (0.68-1.00) 0.4776

All-cause death 4.91 (187) 4.15 (78) 5.65 (109) 0.74 (0.55-0.98) 3.56 (1060) 3.43 (514) 3.68 (546) 0.93 (0.83-1.05) 0.1366

CV death 2.63 (100) 2.34 (44) 2.90 (56) 0.81 (0.54-1.20) 1.82 (541) 1.74 (260) 1.90 (281) 0.92 (0.77-1.09) 0.5611

Non-CV death 1.58 (60) 1.38 (26) 1.76 (34) 0.79 (0.47-1.31) 1.13 (335) 1.10 (165) 1.15 (170) 0.96 (0.78-1.19) 0.4728

MI 0.27 (10) 0.21 (4) 0.32 (6) 0.68 (0.19-2.47) 0.61(179) 0.58 (85) 0.65 (94) 0.90 (0.90-1.20) 0.6790
Safety endpoints

Major bleeding 2.46 (82) 1.86 (31) 3.06 (51) 0.61 (0.39-0.96) 2.60 (690) 2.18 (293) 3.03 (397) 0.72 (0.62-0.84) 0.4894

Major/CRNM bleeding 5.12 (167) 3.92 (64) 6.31 (103) 0.63 (0.46-0.86) 4.99 (1298) 410 (542) 5.92 (756) 0.70 (0.62-0.78) 0.5226

Intracranial bleeding 0.74 (25) 0.30 (5) 1.19 (20) 0.25 (0.10-0.67) 0.54 (146) 0.35 (47) 0.74 (99) 0.46 (0.33-0.66) 0.2456

Values are %/year (n). *Hazard ratios are apixaban versus warfarin.

Cl = confidence interval; CRNM = clinically relevant non-major; CV = cardiovascular; HR = hazard ratio; other abbreviations as in Table 1.
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FIGURE 2 Kaplan-Meier Curves of Major Bleeding

International Society of Thrombosis and Hemostasis (ISTH) major bleeding by amiodarone
use at randomization in patients treated with apixaban or warfarin. Abbreviation as in
Figure 1.
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CENTRAL ILLUSTRATION Patient Outcomes by Amiodarone Use at Randomization

Event rates and hazard ratios (HRs) comparing apixaban to warfarin by amiodarone use at randomization. CV = cardiovascular; SE = systemic
embolism.




Use and outcomes of antiarrhythmic therapy in patients

with atrial fibrillation receiving oral anticoagulation:
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BACKGROUND Antiarrhythmic drugs (AADs) and anticoagulation
are mainstays of atrial fibrillation (AF) treatment.

OBJECTIVE To study the use and outcomes of AAD therapy in
anticoagulated patients with AF.

METHODS Patients in the Rivaroxaban Once Daily Oral Direct Factor
Xa Inhibition Compared with Vitamin K Antagonism for Prevention
of Stroke and Embolism Trial in Atrial Fibrillation trial (N = 14,264)
were stratified by AAD use at baseline: amiodarone, other AAD, or
no AAD. Multivariable adjustment was performed to compare
stroke, bleeding, and death across AAD groups as well as across
treatment assignment (rivaroxaban or warfarin).

RESULTS Of 14,264 patients randomized, 1681 (11.8%) were treated
with an AAD (1144 [8%)] with amiodarone and 537 [3.8%] with other
AADs). Amiodarone-treated patients were less often female (38% vs
48%), had more persistent AF (64% vs 40%), and more concomitant
heart failure (71% vs 41%) than were patients receiving other AADs.
Patients receiving no AAD more closely resembled amiodarone-treated
patients. Time in therapeutic range was significantly lower in warfarin-
treated patients receiving amiodarone than in those receiving no AAD
(50% vs 58%; P < .0001). Compared with no AAD, neither
amiodarone (adjusted hazard ratio [HR] 0.98; 95% confidence interval
[CT] 0.74-1.31; P = .9) nor other AADs (adjusted HR 0.66; 95% CI
0.37-1.17; P = .15) were associated with increased mortality.

Similar results were observed for embolic and bleeding outcomes.
Treatment effects of rivaroxaban vs warfarin in patients receiving no
AAD were consistent with results from the overall trial (primary end
point: adjusted HR 0.82; 95% (I 0.68-0.98; Pinteraction = -06; safety
end point: adjusted HR 1.12; 95% (I 0.90-1.24; Piteraction = -33)-

CONCLUSION Treatment with AADs was not associated with
increased morbidity or mortality in anticoagulated patients with
AF. The effect of amiodarone on outcomes in patients receiving
rivaroxaban requires further investigation.

KEYWORDS Atrial fibrillation; Antiarrhythmic drugs; Rivaroxaban;
Warfarin; Outcomes

ABBREVIATIONS AAD = antiarrhythmic drug; AF = atrial
fibrillation; CI = confidence interval; CNS = central nervous
system; ED = emergency department; GI = gastrointestinal;
HR = hazard ratio; INR = international normalized ratio; MI =
myocardial infarction; NMCR = nonmajor clinically relevant;
ROCKET AF = Rivaroxaban Once Daily Oral Direct Factor Xa
Inhibition Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation; TTR = time in
therapeutic range; VKA = vitamin K antagonist

(Heart Rhythm 2014;11:925-932) © 2014 Heart Rhythm Society. All
rights reserved.
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N=14,264

Baseline AAD Amiodarone OtherAAD No AAD
Treatment n=1144 (8.0%) n=537 (3.8%) n=12,583(88.2%)
Median Time
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Figure 1  Derivation of study population and persistence of AAD therapies. Patients were stratified by AAD use at baseline: amiodarone, other AAD, or no
AAD. AAD = antiarthythmic drug: ITT = intention to treat: ROCKET AF = Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared with Vitamin K
Antagonism for Prevention of Stroke and Embolism Trial in Atral Fibrillation.



Table 1 Baseline characteristics

Amiodarone Other AAD No AAD

Characteristic (n = 1144) (n = 537) (n =12,583)
Treatment assignment

Rivaroxaban 572 (50.0) 285 (53.1) 6274 (49.9)

Warfarin 572 (50.0) 252 (46.9) 6309 (50.1)
Age (y) 0 (61, 77) 0 (63, 76) 73 (66, 78)
Sex: female 439 (38.4) 255 (47.5) 4966 (39.5)
Atrial fibrillation

New onset 21 (1.8) 1(0.2) 180 (1.4)

Paroxysmal 393 (34.4) 319 (59.4) 1802 (14.3)

Persistent 730 (63.8) 217 (40.4) 10,601 (84.2)
CHADS, score 3.5 £ 0.9 3.3 0.9 3.5 0.9
CHADS; scare

1 3 (<0.1)

2 120 (10 5) (]6 6) 1650 (13.1)

3 488 (42.7) 254 (47.3) 5474 (43.5)

4 370 (32.3) 139 (25.9) 3582 (28.5)

5 148 (12.9) 47 (8.8) 1618 (12.9)

6 8 (1.6) 8 (1.5) 256 (2.0)

Presenting characteristics
BMI (kg/m?)
Systolic BP (mm Hg)
Diastolic BP (mm Hg)
Heart rate (beats/min)
Creatinine clearance” (mL/min)
Baseline comorbidities
Prior ablation for AF
Prior stroke, TIA, or non-CNS embolism
PAD
Hypertension
Diabetes
Prior MI
CHF
COPD
Medications
Prior VKA use
Prior chronic ASA use
ACE-I/ARB at baseline
[-Blocker at baseline
Digitalis at baseline
Diuretic at baseline

28.9 (25.7, 32.7)
130 (120, 140)
80 (72, 86)
5 (65, 86)
7 (52, 87)

2 (2.8)
643 (56.2)

8 (5.9)
1063 (92.9)
457 (39.9)
193 (16.9)
813 (71.1)
122 (10.7)

601 (52.5)
486 (42.5)
880 (76.9)
574 (50.2)
274 (24.0)
694 (60.7)

28.1 (25.0, 31.6)
130 (120, 140)
80 (70, 84)
0 (62, 80)
4 (57, 98)

1(5.8)
363 (67.6)
8 (3.4)
463 (86.2)
182 (33.9)
9 (11.0)
222 (41.3)
45 (8.4)

346 (64.4)
176 (32.8)
356 (66.3)
422 (78.6)

82 (15.3)
225 (41.9)

28.1 (25.1, 31.9)
130 (120, 140)
80 (70, 85)
6 (68, 86)
7 (52, 86)

258 (2.1)

6805 (54.1)

753 (6.0)
11,384 (90.5)
5056 (40.2)
2216 (17.6)
7873 (62.6)
1330 (10.6)

7957 (63.2)
4543 (36.1)
9347 (74.3)
8254 (65.6)
5112 (40.6)
7571 (60.2)

Data are presented as median (25th, 75th percentile), mean = SD, or n (%).
AAD = antiarrhythmic drug; ACE-I = angiotensin-converting enzyme inhibitor; AF = atrial fibrillation; ARB = angiotensin II receptor blocker; ASA = aspirin;
BMI = body mass index; BP = blood pressure; CHF = congestive heart failure; CNS = central nervous system; COPD = chronic obstructive pulmonary disease;

MI = myocardial infarction; PAD = peripheral arterial disease; TIA = transient ischemic attack; VKA = vitamin K antagonist.

* Creatinine clearance calculated by using the Cockcroft-Gault equation.



Table 2 Anticoaqulation control by the AAD group among
warfarin-treated patients

Amiodarone Other AAD No AAD
(n —558)  (n=246) (n=6221)

TTR, INR 2-3 0 (33, 64) 61 (45, 74) 58 (43, 71)
Time INR <2 7 (16, 45) 21 (11, 37) 24 (13, 39)
Time INR 1.5-<2 20 (12, 29) 15 (8, 24) 18 (11, 28)
Time INR 1-<1.5 4(0 13) 2 (0, 9) 3 (0, 9)
Time INR <1 0 (0, 0) 0 (0, 0) 0 (0, 0)
Time INR >3 16 (9, 26) 13 (5, 21) 13 (7, 21)
Time INR >3-4 12 (6,19) 11 (5 17) 11 (5, 17)
Time INR > 4-5 2 (0, 4) 0 (0, 2) 1(0, 3)
Time INR >5 (%) 0 (0, 1) 0 (0, 0) 0 (0, 0)

Data are presented as median percent time (25th, 75th percentile).
P values for TTR: amiodarone vs no AAD, <.0001; other AAD vs no AAD, .16;
and amiodarone vs other AAD, <.0001 (calculated by using pairwise
Wilcoxon rank sum tests). A total of 5% of the patients had at least 1 INR
value <1; among these patients, the median amount of time spent in this
range was 1.1%. A total of 29% of the patients had at least 1 INR value >5;
among these patients, the median amount of time spent in this range
was 1.6%.

AAD = antiarrhythmic drug; INR = international normalized ratio; TTR =
time in therapeutic range.



Table 3  Adjusted outcomes stratified by AAD use at baseline

Amiodarone vs no AAD Other AAD vs no AAD Amiodarone vs other AAD

Outcome HR (95% CI) P HR (95% CI) P HR (95% CI) P

Efficacy outcomes

All-cause death 0.98 (0.74-1.31) .90  0.66 (0.37-1.17) .15  1.49 (0.78-2.84) 22
Vascular death 0.89 (0.61-1.31) .56  0.60 (0.27-1.34) .21  1.48 (0.61-3.61) .39
Non-vascular death 1.14 (0.76-1.71) .52 0.74 (0.32-1.70) .48  1.54 (0.62-3.81) .35

Stroke or non-CNS embolism 1.17 (0.76-1.81) .48  0.57 (0.26-1.22) .15  2.06 (0.87-4.90) .10

Stroke, non-CNS embolism, MI, or vascular death ~ 1.06 (0.80-1.39) .69  0.79 (0.49-1.26) .32  1.34(0.78-2.32) .29

Stroke 1.03 (0.67-1.57) .90  0.59 (0.26-1.31) .20  1.75 (0.73-4.21) .21

Non-CNS embolism 2 34 (0.83-6.59) .11  0.56 (0.08-3.90) .55  4.21 (0.54-32.5) 17

MI 76 (1.11-2.77) .02  1.35(0.63-2.92) .44  1.30 (0.53-3.17) .56

Cardiac failure 17 (0.95-1.44) .14  0.86 (0.52-1.43) .56  1.36 (0.79-2.35) .27

Hospitalization 13 (0.92-1.39) .25  1.06 (0.79-1.41) .70  1.06 (0.75-1.49) .75

ED visit 91 (0.78-1.07) .26  1.21(0.96-1.51) .10  0.76 (0.58-1.00) .99

Safety outcomes

Major or NMCR bleeding 0.98 (0.81-1.18) .81  0.83 (0.63-1.09) .18  1.18 (0.85-1.64) .32

Major bleeding 0.90 (0.61-1.31) .58  0.77 (0.45-1.32) .34 1.17 (0.61-2.23) .64

NMCR bleeding 0.99 (0.80-1.21) .90  0.80 (0.59-1.09) .16  1.23 (0.86-1.77) .25

AAD = antiarrhythmic drug; CI = confidence interval; CNS = central nervous system; ED = emergency department; HR = hazard ratio; MI = myocardial

infarction; NMCR = nonmajor clinically relevant.
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Figure 2  Kaplan-Meier curves for all-cause mortality stratified by AAD use at baseline. P = NS for all 3 pairwise comparisons by using multivariable Cox
models. AAD = antiarrhythmic drug.
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Figure 3  Kaplan-Meier curves for stroke or non-CNS embolism in patients randomized to rivaroxaban vs warfarin, which were stratified by amiodarone use at
baseline (vs no AAD). AAD = antiarrhythmic drug: CNS = central nervous system.



Table 4 Adjusted outcomes of rivaroxaban vs warfarin stratified by amiodarone use at baseline

Amiodarone No AAD
Rivaroxaban,  Warfarin, Rivaroxaban,  Warfarin, Interaction P
events per 100 events per 100 Rivaroxaban vs events per 100 events per 100 Rivaroxaban vs (amiodarone
patient-years  patient-years  warfarin, HR patient-years  patient-years  warfarin, HR and
Outcome (total events) (total events) (95% CI) (total events) (total events) (95% CI) treatment)
Stroke or non-CNS ~ 2.14 (19) 1.74 (15) 1.71 (0.80-3.65)  2.16 (237) 2.54 (279)  0.82 (0.68-0.98) .063
embolism
Bleeding

Major or NMCR  15.90 (108)  13.82 (92) 1.35 (0.94-1.92) 15.00 (1284) 14.53 (1261) 1.12 (1.00-1.25) .33
bleeding

Major bleeding  3.84 (29) 1.88 (14) 2.20 (0.98-4.91) 3.61(343)  3.58 (347)  1.05 (0.90-1.24) .078
ICH 0.52 (4) 0.27 (2) 2.42 (0.37-16.0)  0.50 (48) 0.78 (77) 0.61 (0.42-0.88) .16
GI 1.70 (13) 0.40 (3) 4.58 (0.92-22.8)  1.75 (168)  1.14 (112)  1.68 (1.30-2.18) .23
Fatal 0.13 (1) 0.40 (3) 0.48 (0.06-3.83)  0.25 (24) 0.50 (49) 0.49 (0.30-0.80) .98

NMCR bleeding 12.28 (85)  12.03 (81) 1.24 (0.84-1.83) 11.92 (1035) 11.28 (993)  1.15 (1.01-1.31) .71

AAD = antiarrhythmic drug; CI = confidence interval; CNS = central nervous system; GI = gastrointestinal; HR = hazard ratio; ICH = intracranial
hemorrhage; NMCR = nonmajor clinically relevant.



ELECTROPHYSIOLOGY

Left Ventricular Hypertrophy and Antiarrhythmic Drugs

in Atrial Fibrillation: Impact on Mortality

ROY CHUNG, M.D., PENNY L. HOUGHTALING, M.S., MICHAEL TCHOU, M.D.,
MARK J. NIEBAUER, M.D., Pu.D., BRUCE D. LINDSAY, M.D., PATRICK J. TCHOU, M.D.,
and MINA K. CHUNG, M.D.

From the Department of Cardiovascular Medicine, Heart and Vascular Institute, Cleveland Clinic, Cleveland, Ohio

Background: Despite sparse clinical data, current atrial fibrillation (AF) guidelines favor amiodarone
as a drug of choice for patients with left ventricular hypertrophy (LVH).

Objective: This study tested the hypothesis that patients with persistent AF and LVH on nonamiodarone
antiarrhythmics have higher mortality compared to patients on amiodarone.

Methods: In an observational cohort analysis of patients who underwent cardioversion for AF, patients
with LVH, defined as left ventricular wall thickness =1.4 cm, by echocardiogram prior to their first
cardioversion, were included; clinical data, including antiarrhythmic drugs and ejection fraction (LVEF),
were collected. Mortality, determined via the Social Security Death Index, was analyzed using Kaplan-
Meier and Cox proportional hazards models to determine whether antiarrhythmic drugs were associated
with higher mortality.

Results: In 3,926 patients, echocardiographic wall thickness was available in 1,399 (age 66.8 + 11.8
vears, 67% male, LVEF 46 £ 15%, septum 1.3 + 0.4, posterior wall 1.2 + 0.2 cm), and 537 (38%) had
LVH =1.4 cmn. Among 537 patients with LVH, mean age was 67.5 + 1 1.7 years, 76.4% were males, and mean
LVEF was 48.3 + 13.3%. Amiodarone was associated with lower survival (log rank P = 0.001), including
after adjusting for age, LVEF, and coronary artery disease (P = 0.023). In propensity-score matched
cohorts with LVH treated with no drugs, nonamiodarone antiarrhythmic drugs (non-AADs), or amiodarone
(N = 65 each group), there was early lower survival in patients on amiodarone (P = 0.05).

Conclusions: Patients with persistent AF and LVH on non-AADs do not have higher mortality compared
to patients on amiodarone. Importantly, these findings do not support amiodarone as a superior choice
in patients with LVH. (PACE 2014; 37:1338-1348)



Table I.

Baseline Characteristics in the Total Cohort, by Antiarrhythmic Drug Use, and by Presence or Absence of LVH (=1.4 cm Wall Thickness)

LVH = 1.4 cm Antiarrhythmic Drug Groups
Total, No Yes No AAD Nonamiodarone AAD Amiodarone
N = 1,399 N = 862 N = 537 p Value N =730 N = 367 N = 302 p Value

Age (years) 66.8 + 11.8 66.3+11.8 675+11.7 0.070 66.8+ 11.5 64.8 = 12.1 67 +£11.8 0.001
Sex, male, N 975 (69.7%) 565 (65.5%) 410 (76.4%) 0.001 521 (71.4%) 230 (62.7%) 224 (74.2%) 0.002
Race 0.466 0.104

Caucasian 1279 (92.5%) 796 (93.2%) 483 (91.5%) 654 (90.8%) 342 (94.5%) 283 (94.3%)

African American 97 (7.0%) 55 (6.4%) 42 (8%) 61 (8.5%) 19 (5.2%) 17 (5.7%)

Other 6 (0.4%) 3(0.4%) 3(0.6%) 5 (0.7%) 1(0.3%) 0 (0%)
Cardiovascular diagnoses

No structural heart disease 228 (16.83%) 154 (17.9%) 74 (13.8%) 0.044 34 (18.4%) 77 (21.0%) 7 (5.6%) 0.001

Coronary artery disease 475 (34%) 286 (33.2%) 189 (35.2%) 0.439 241 (33.0%) 5 (25.9%) 139 (46.0%) 0.001

Valvular heart disease 456 (32.6%) 275 (31.9%) 181 (33.7%) 0.484 189 (25.9%) 149 (40.6%) 118 (39.1%) 0.001

Primary cardiomyopathy 110 (7.9%) 79 (9.2%) 31 (5. 8%) 0.062 8 (6. 6%) 6 (4. 4%) 6 (15.2%) 0.001

Congenital heart disease 23 (1.6%) 14 (1.6%) 9 (1.7%) 0.941 8 (1.1%) 0 (2.7%) 5(1 ?%) 0.135

Hypertrophic cardiomyopathy 35 (2.5%) 7 (0.8%) 28 (5.2%) 0.001 3 (1.8%) 14 (3.8%) 8 (2.6%) 0.124
LVEF (%) 46.1 +14.6% 448+151 483+ 13.3 0.001 47.1 + 14.1 51.8+10 37.0+16.0 0.001
Smoker 713 (566.4%) 428 (55.3%) 285 (58.3%) 0.317 355 (54.0%) 176 (52.9%) 182 (66.4%) 0.001
Echocardiographic data

LA size (cm) 471 +£0.83 464 +082 4.824+0.82 0.001 4.66 + 0.81 4.67 +0.83 4.88 + 0.83 0.001

LV systolic diameter (cm) 360+1.14 372+119 341 +1.02 0.001 3.50 + 1.08 3.26 + 0.85 425+1.32 0.001

LV diastolic diameter (cm) 514 4+ 0.98 526+ 098 4.96+0.94 0.001 5.07 £ 0.93 4.89 + 0.83 5.63 + 1.08 0.001
AAD use

Disopyramide 3 (0.9%) 9 (1.0%) 4 (0.7%) 0.571 0 13 (3.5%) 0

Procainamide 64 (4.7%) 40 (4.6%) 26 (4.8%) 0.863 0 64 (17.4%) 0

Quinidine 3 (0.9%) 8 (0.9%) 5 (0.9%) 0.995 0 11 (3.0%) 0

Flecainide 101 (7.2%) 64 (7.4%) 37 (6.9%) 0.707 0 100 (27.2%) 0

Propafenone 37 (2.6%) 24 (2.8%) 13 (2.4%) 0.680 0 37 (10.1%) 0

Moricizine 3(0.2%) 2 (0.2%) 1(0.2%) 0.857 0 3 (0.7%) 0

Dofetilide 4 (1.0%) 2 (1.4%) 2 (0.4%) 0.062 0 14 (0.8%) 0

Sotalol 131 (9.4%) 80 (9.3%) 51 (9.5%) 0.892 0 131 (35.7%) 0

Amiodarone 302 (21.6%) 187 (21.7%) 115(21.4%) 0.902 0 0 302 (100%)

AAD = antiarrhythmic drug; LA =

left atrium; LV =

left ventricle; LVEF =

left ventricular ejection fraction; LVH =

left ventricular hypertrophy.



Table Il
Baseline Characteristics of Patients with and Without LVH (=1.4 cm), Stratified by Antiarrhythmic Drug Use

No LVH (N = 862) LVH = 1.4 cm (N = 537)

No AAD Nonamiodarone = Amiodarone No AAD Nonamiodarone = Amiodarone
N = 422 AAD N = 233 N =187 N = 288 AADN =134 N=115
(49.0%) (27.0%) (21.7%)  p Value (53.6%) (25.0%) (21.4%) p Value

Age (years) 67.1+11.6 65.4 £ 12.0 66.0 +12.0 0.189 68.8 +11.2 63.7 £12.5 68.8 +£11.0 0.001
Sex, male 297 (67.2%) 133 (57.1%) 135 (72.2%) 0.003 224 (77.8%) 97 (72.4%) 89 (77.4%) 0.459
Race 0.390 0.252

Caucasian 403 (92.0%) 218 (94.8%) 175 (94.1%) 251 (89.0%) 124 (93.9%) 108 (94.7%)

African American 32 (7.3%) 12 (5.2%) 11 (5.9%) 29 (10.3%) 7 (5.3%) 6 (5.3%)

Other 3 (0.7%) 0 (0%) 0 (0%) 2 (0.7%) 1 (0.8%) 0 (0%)
Cardiovascular diagnoses

No structural heart disease 91 (20.6%) 53 (22.7%) 0 (5.3%) 0.001 43 (18.4%) 24 (21.0%) 7 (5.6%) 0.019

Coronary artery disease 138 (31.2%) 64 (27.5%) 84 (44 .9%) 0.001 103 (35.8%) 31 (23.1%) 55 (47.8%) 0.001

Valvular heart disease 1 13 (25 6 /o) (39 5 /o) 70 (37.4%) 0.001 (26 4%) 57 (42.5%) 48 (31.7%) 0.001

Primary cardiomyopathy 34 (7.7%) 2 (5.2%) (17 6 /o) 0.001 4 (4.9%) 4 (3.0%) 13 (11.3%) 0.012

Congenital heart disease 4 (0.9%) 5(2.1%) 5 (2.7%) 0.21 4 (1.4%) 5 (3.7%) 0 (0%) 0.063

Hypertrophic cardiomyopathy 4 (0.9%) 1 (0.4%) 2 (1.1%) 0.731 9 (3.1%) 13 (9.7%) 6 (5.2%) 0.018
LVEF (%) 46.0 + 14.? 50.9 + 10.2 34.5 + 16.1 0.001 48.9 + 12.9 533+ 9.4 409 +15.0 0.001
Smoker 207 (52.9%) 109 (51.7%) 112 (65.1%) 0.013 148 (55.6%) 67 (54.9%) 70 (68.6%) 0.055
Echocardiographic data

LA size (cm) 4.60 + 0.83 4.56 + 0.80 485+ 0.82 0.001 476 +0.78 4.88 + 0.86 492 +0.87 0.175

LV systolic diameter (cm) 3.64 +1.13 3.30 +£0.85 444 +1.38 0.001 3.30 +£ 0.97 3.18 £ 0.84 3.94+1.17 0.001

LV diastolic diameter (cm) 5.20 +£ 0.95 4.94 +0.80 5.80 + 1.07 0.001 4.86 + 0.86 4.80 + 0.87 5.36 = 1.06 0.001
AAD use

Disopyramide 0 9 (3.9%) 0 0 4 (3.0%) 0

Procainamide 0 40 (17.2%) 0 0 24 (17.9%) 0

Quinidine 0 7 (3.0%) 0 0 4 (3.0%) 0

Flecainide 0 63 (27%) 0 0 37 (27.6%) 0

Propatenone 0 24 (10.3%) 0 0 13 (9.7%) 0

Moricizine 0 2(0.9%) 0 0 1 (0.7%) 0

Dofetilide 0 12 (5.2%) 0 0 2 (1.5%) 0

Sotalol 0 80 (34.3%) 0 0 51 (38.1%) 0

Amiodarone 0 0 187 (100%) 0 0 115 (100%)

AAD = antiarrhythmic drug; LA =

left atrium; LV =

left ventricle; LVEF =

left ventricular ejection fraction; LVH =

left ventricular hypertrophy.



A 1.0 No AAD vs Non-Amiodarone AAD vs Amiodarone
Log rank p=0.001, adjusted p=0.631
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No AAD 288 230 200 156 147 142

Figure 1. Kaplan-Meier survival analysis stratified by antiarrhythmic drug (AAD) use in patients
with left ventricular hypertrophy (=1.4 cm septal or posterior wall thickness). (A) Analysis in
patients stratified by no antiarrhythmic drug, amiodarone, and nonamiodarone antiarrhythmic
drug use. (B) Analysis in patients stratified by no AAD, class IA, class 1C, amiodarone, and
nonamiodarone class III (non-AM class III) AAD use.



Table Il

Predictors of Mortality in Patients with LVH on AADs by
Cox Proportional Hazards Modeling

Hazard 95% Confidence

Variable Ratio Interval p Value
Age, yr 1.051 1.030, 1.072 0.001
LVEF, % 0.982 0.968, 0.996 0.010
CAD 0.973 0.652, 1.451 0.893
Smoker 1.647 1.097, 2.494 0.016
Amiodarone 1.655 1.072, 2.555 0.023

N = 249. AAD = antiarrhythmic drug; CAD = coronary artery
disease; LVEF = left ventricular ejection fraction; LVH = left
ventricular hypertrophy.
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55/F 200, MS with AF amiodarone start 2012/oct/09
Maintenance amiodarone 100 mg/day, with warfarin
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Take home message

Flecainide is narrow therapeutic index drug,

« PR interval > 40 ms, QRS > 40 ms suggest high drug concentration, impending

cardiovascular side effects

« Cix in RBBB with hemi fascicular block

Propafenone have beta blocking effect

* Not recommend in rate dependent bundle branch block

Drug toxicity of 1c agents can be early detected by exercise test.

Amiodarone is not safe drug when it use with warfarine.
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