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Patient Outcomes According to Adherence to Treatment Guidelines
for Rhythm Control of Atrial Fibrillation

Dingxin Qin, MD;* George Leef, BS;* Mian Bilal Alam, MD; Rohit Rattan, MD; Mohamad Bilal Munir, MD; Divyang Patel, MD;
Furgan Khattak, MD; Nishit Vaghasia, MD; Evan Adelstein, MD; Sandeep K. Jain, MD; Samir Saba, MD

Background—Although guidelines for antiarrhythmic drug therapy in atrial fibrillation (AF) were published in 2006, it remains
uncertain whether adherence to these guidelines affects patient outcomes.

Methods and Results—We retrospectively evaluated the records of 5976 consecutive AF patients who were prescribed at least 1
antiarrhythmic drug between 2006 and 2013. Patients with 1 or more prescribed antiarrhythmic drugs that did not comply with
guideline recommendations comprised the non—guideline-directed group (=2920); the remainder constituted the guideline-directed
group (=3056). Time to events was assessed using the survival analysis method and adjusted for covariates using Cox regression.
Rates of adherence to the guidelines increased significantly with a higher degree of prescriber specialization in arrhythmias (49%,
55%, and 60% for primary care physicians, general cardiologists, and cardiac electrophysiologists, respectively, P=0.001) for the
first prescribed antiarrhythmic drug. Compared to the non—guideline-directed group, the guideline-directed group had higher rates
of heart failure, but lower baseline CHADS2-VASc scores (P<0.001) and lower rates of coronary artery disease, valvular disease,
hypertension, hyperlipidemia, pulmonary disease, and renal insufficiency (P<0.05 for all). During 45+26 months follow-up, the
guideline-directed group had a lower risk of AF recurrence (hazard ratio=0.86, 95% CI=0.80 to 0.93), fewer hospital admissions
for AF (hazard ratio=0.87, 95% CI=0.79 to 0.97), and fewer procedures for recurrent AF, including electrical cardioversion,
pacemaker implantation, and atrioventricular nodal ablation (P<0.01 for all). The mortality and stroke risks were similar between
the groups.

Conclusions—Adherence to published guidelines in the antiarrhythmic management of AF is associated with improved patient
outcomes. (J Am Heart Assoc. 2015;4:e001793 doi: 10.1161/JAHA.115.001793)
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A trial fibrillation (AF) affects a large number of patients and
is associated with significant morbidity and mortality
because of thromboembolic complications, diminished quality
of life, and heart failure, leading to significant resource
utilization in our healthcare system.'™® Rhythm control is
therefore a desired strategy in managing many patients with
AF,” 1% and this strategy often requires the use of antiarrhyth-
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mic drugs (AAD) that alter the function of cardiac myocyte
membrane ion channels.””'" '3 However, chronic AAD therapy
is associated with potentially serious side effects, limiting their
use and complicating drug selection. In 2006, guidelines
published by the American College of Cardiology, American
Heart Association, and the European Society of Cardiology
made important recommendations on the use of AAD in AF
patients.'* However, because of the complex nature of AAD
therapy and a relative scarcity of evidence, it remains unclear
how well these guideline recommendations have been adopted
in real-world clinical practice by various physician specialties,
and whether adherence to the guidelines impacts clinical
outcomes of AF patients.

This study was designed to examine the rates of adherence
by physicians to the 2006 published guidelines in the AAD
management of AF and the impact of this adherence on the
long-term outcomes of AF patients, including mortality,
AF recurrence, stroke, cardiovascular hospitalizations, and
AF-related procedures.

DOI: 10.1161/JAHA.115.001793

Journal of the American Heart Association 1


info:doi/10.1161/JAHA.114.001793
http://creativecommons.org/licenses/by-nc/4.0/

Adherence to Guidelines in AF Qin et al

Methods
Study Population

This retrospective, observational study cohort consists of 5976
consecutive patients diagnosed with paroxysmal (58%) or
persistent (42%) AF who were prescribed 1 or more AAD at the
hospitals and clinics of the University of Pittsburgh Medical
Center from January 2006 to November 2013 with the goal of
achieving rhythm control. The cohort was assembled via query
of the University of Pittsburgh Medical Center electronic
medical record for encounters in which International Classifi-
cation of Diseases, Ninth Revision, Clinical Modification
diagnosis of AF (427.31) was assigned and by searching
associated pharmacologic databases for a prescription of
Vaughan Williams Class IA, IC, or Class Ill AAD." "6 All patients
with AF and a prescribed AAD were included in this analysis
(6219). After chart review, patients were excluded if the use of
AAD was for the purpose of controlling ventricular arrhythmias
(n=243). The remaining 5976 patients constituted the study
cohort. The cohort was followed starting from the date of first
AAD prescription (after January 1, 2006) through May 30, 2014
with prospective review of outpatient and inpatient medical
records. Patients who died or were lost to follow-up during this
period were censored at their date of death or last encounter.
The University of Pittsburgh Institutional Review Board
approved this study.

Patient Characteristics and Medication
Prescription

Demographic data were obtained from the clinical records.
Information on comorbidities was generated from Interna-
tional Classification of Diseases, Ninth Revision, Clinical
Modification codes in the clinical database with coding
algorithms as described by Quan et al'” The CHA2DS2-VASc
score and Charlson comorbidity index were also calculated for
each patient for risk stratification.'®%°

For each AAD, we ascertained the initiation date and
discontinuation date via review of the institutional pharma-
cologic database and clinical notes and orders in the
electronic medical record. We first generated a list of AAD
used by each patient from the pharmacologic database. Two
reviewers then separately reviewed the information on each
AAD in the electronic medical record for accuracy. The results
from the 2 reviewers were then compared, and in cases of
disagreement, a third reviewer adjudicated the findings. The
initial agreement rate for AAD and dates between the 2
reviewers was 80.6%. Information on other medications
(excluding the AAD) was obtained from the pharmacologic
database search, which generated results for 4311 (72.1%)
patients.

Group Analysis

We determined the adherence of each AAD to the
recommendations of the 2006 published guidelines with a
custom-made STATA-based algorithm, the accuracy of which
was confirmed with manual verification of compliance in a
random sample of 120 patients (100% accuracy). We then
assigned patients in our cohort to 1 of 2 separate groups:
the guideline-directed (GD) group, in which all of the AADs
prescribed complied with the 2006 guidelines, including the
first prescribed AAD, which had to be consistent with the
first-line therapy recommendation, and the non-guideline-
directed (NGD) group, in which 1 or more of the AAD
prescribed to the patient were not adherent to the
guidelines or the first prescribed AAD was not considered
first-line therapy. Patients who were prescribed droneda-
rone, disopyramide, procainamide, and quinidine were
automatically classified into the NGD group, as these
medications were not included in the 2006 guideline
recommendations.'* Because new AF management guide-
lines were published in 2014,21 we also determined the
adherence of each AAD used in our patient cohort to the
recommendations of the 2014 published guidelines, and
calculated the concordance rate between the 2006 and
2014 guidelines.

Antiarrhythmic Drug Prescribers

The primary medical specialty of AAD prescribers could be
ascertained in 4604 (77%) patients (primary care physician or
family doctor = 249 [5%], general cardiologist = 3017 (66%),
cardiac electrophysiologist [EP = 1338 [29%)] for the first
prescribed AAD.

Clinical Outcomes

Clinical outcomes evaluated in this study included death, AF
recurrence, stroke, admission for AF, admission for conges-
tive heart failure, admission for other cardiovascular condi-
tions, and need for AF-related procedures, including direct-
current electrical cardioversion, AF ablation, pacemaker
implantation, atrioventricular nodal ablation, and surgical
Maze procedures. Dates of AF recurrence were ascertained
from clinical notes documenting recurrence of AF by ECG,
electrocardiographic monitors, or recurrence of AF symptoms.
Causes for admission to the hospital were adjudicated by
review of admission notes performed independently by 2
members of the research team who were blinded to the group
assignment of patients. Cardiovascular admissions were
subclassified into AF, congestive heart failure, and other
cardiovascular reasons.
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Statistical Analysis

Baseline characteristics are presented as means+SD for
continuous variables and as occurrence rates for dichotomous
variables and were compared using the Student ¢ and % tests,
respectively. A P-value < 0.05 was considered statistically
significant. Kaplan—Meier curves were constructed for overall
survival and Nelson-Aalen cumulative hazard curves were
constructed for other major clinical outcomes and were
compared using the log-rank test for univariate analysis. Cox
proportional-hazard models were constructed for each clinical
outcome to adjust for any unbalanced (P<0.10) covariates
affecting the outcome of interest. These included, after
adjusting for possible interactions between covariates, age,
CHA2DS2-VASc score, congestive heart failure, coronary
artery disease, hypertension, valvular heart disease, hyperlip-
idemia, chronic obstructive lung disease, and chronic kidney
disease. Patient gender and Charlson comorbidity index were
also included for their importance. Analyses were primarily
conducted between the GD and the NGD groups using the
2006 guideline classification.' The same analyses were
conducted again using the 2014 guideline?' classification of
patients between the GD and NGD groups in order to test the
robustness of our results.

Results

Study Population

The study cohort comprised 5976 patients with AF, of whom
3056 patients (51.1%) were in the GD group and 2920

Table 1. Reason for Noncompliance With Guidelines

patients (48.9%) were in the NGD group. Table 1 includes
reasons for classification in the NGD group and Table 2
compares the baseline characteristics of the study groups. GD
patients were younger and had longer follow-up, lower
CHA2DS2-VASc score, and lower rates of coronary artery
disease, hypertension, hyperlipidemia, valvular heart disease,
chronic obstructive pulmonary disease, and chronic kidney
disease, but they had a higher rate of congestive heart failure.
The 2 groups had similar Charlson comorbidity index scores
and similar anticoagulation rates.

Prescriber Adherence to Guidelines by Specialty

Rates of guideline adherence increased significantly with a
higher degree of prescriber specialization in treatment of
cardiac arrhythmias; this included both the first prescribed
AAD (49%, 55%, and 60% for the primary care physician,
general cardiologist, and EP groups, respectively, P=0.001)
and the second prescribed AAD (74% and 84% for the general
cardiologist, and EP groups [only 8 patients had a second AAD
prescribed by a primary care physician], respectively,
P<0.001). The choice of AAD also differed significantly
according to physician specialty; there was greater use of
dofetilide and Class IC AAD and lower use of amiodarone and
sotalol (P<0.001 for all comparisons) in the EP group
compared to other prescriber groups.

Antiarrhythmic Medication Use

Table 3 details the use of the various AAD in the 2 study
groups. The most commonly prescribed AAD was amiodarone

AAD Reason for Noncompliance With Guidelines Number
Amiodarone Prescribed to patients without CHF and/or LVH as first-line therapy 1455
Dronedarone Prescribed without guideline recommendation 615
Dofetilide Prescribed to patients without CAD and/or CHF as first-line therapy 280
Flecainide Used in patients with CHF and/or CAD 77
Used in patients with LVH 4
Propafenone Used in patients with CHF and/or CAD 94
Used in patients with LVH 1
Sotalol Used in patients with decompensated CHF 342
Used in patients with LVH 22
Disopyramide Prescribed without guideline recommendation 19
Procainamide Prescribed without guideline recommendation 5
Quinidine Prescribed without guideline recommendation 6
Total 2920

AAD indicates antiarrhythmic drug; CAD, coronary artery disease; CHF, congestive heart failure; LVH, left ventricular hypertrophy.
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Table 2. Baseline Characteristics

Table 3. Antiarrhythmic Medication Use

Mean Duration
Frequency (Months)
GD NGD
GD Group NGD Group Group Group
First prescribed antiarrhythmic medication
N 3056 2920 303 | 218
Flecainide 454 (14.9%) 91 (3.1%) 32.0 24.6
Propafenone 297 (9.7%) 99 (3.4%) 32.0 26.8
Amiodarone 749 (24.5%) 1517 (52.0%) | 22.3 | 20.4
Dofetilide 245 (8.0%) 294 (10.1%) 343 | 316
Sotalol 1311 (42.9%) | 407 (13.9%) 3341 26.1
Dronedarone 0 488 (16.7%) 151
Disopyramide | 0 15 (0.5%) 21.3
Procainamide | 0 4 (0.1%) 16.7
Quinidine 0 5 (0.2%) 24.7
Pvalue <0.001 <0.001
Second prescribed antiarrhythmic medication
N 562 (18.4%) | 794 (27.2%) | 195 | 15.8
Flecainide 82 (14.6%) 77 (9.7%) 235 | 16.8
Propafenone 30 (5.3%) 36 (4.5%) 21.8 17.8
Amiodarone 226 (40.2%) 213 (26.8%) 14.8 14.8
Dofetilide 169 (30.1%) 114 (14.4%) 238 | 159
Sotalol 55 (9.8%) 173 (21.8%) 18.2 18.1
Dronedarone 0 172 (21.7%) 14.2
Disopyramide | 0 6 (0.8%) 12.0
Procainamide | 0 2 (0.3%) 14.6
Quinidine 0 1 (0.1%) 5.7
Pvalue <0.001 <0.001

GD Group NGD Group
(n=3056) (n=2920) P Value
Age, y 69413 71£12 <0.001
Male gender 1820 (59.6%) | 1708 (58.5%) | 0.404
Follow-up (months) 47427 43425 <0.001
CHA2DS2-VASc score 2.84+1.76 3.00+1.74 <0.001
0to2 1387 (45.4%) | 1203 (41.2%) | 0.011
3t05 1438 (47.1%) | 1462 (50.1%)
6109 231 (7.5%) 255 (8.7%)
Charlson comorbidity 1.54+1.73 1.61+£1.72 0.127
index
Congestive heart failure | 870 (28.5%) 535 (18.3%) <0.001
Coronary artery disease | 986 (32.3%) 1153 (39.5%) | <0.001
Hypertension 1910 (62.5%) | 1927 (66.0%) | 0.005
Left ventricular 45 (1.5%) 37 (1.3%) 0.495
hypertrophy
Valvular heart disease 539 (17.6%) 708 (24.3%) <0.001
Ventricular tachycardia 221 (7.2%) 179 (6.1%) 0.089
Atrial flutter 203 (6.6%) 199 (6.8%) 0.790
Diabetes mellitus 631 (20.7%) 638 (21.9%) 0.256
Hyperlipidemia 1645 (53.8%) | 1697 (58.1%) | <0.001
Chronic obstructive 286 (9.4%) 338 (11.6%) 0.005
pulmonary disease
Chronic kidney disease | 233 (7.6%) 267 (9.1%) 0.034
Cancer 305 (10.0%) 341 (11.7%) 0.035
Medications N=2210 N=2101
Anticoagulation 1748 (79.1%) | 1706 (81.2%) | 0.084
Aspirin 1580 (71.5%) | 1571 (74.8%) | 0.015
Clopidogrel 279 (12.6%) 334 (15.9%) 0.002
ACE inhibitor/ARB 1378 (62.4%) | 1402 (66.7%) | 0.003
B-Blocker 1527 (69.1%) | 1654 (78.7%) | <0.001
Calcium channel 901 (40.8%) 1003 (47.7%) | <0.001
blocker
Digoxin 573 (25.9%) | 559 (26.6%) | 0.613
Statins 1308 (59.2%) | 1338 (63.7%) | 0.002

GD indicates guideline-directed group; NGD, non—guideline directed group.

(13%) patients died and 2877 (48%) patients had

recurrence. GD patients had lower

1-year rates of

AF
AF

ACE inhibitor indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blocker; GD, guideline-directed group; NGD, non—guideline-directed group.

(52%) for patients in the NGD group and sotalol (43%) for
patients in the GD group. Class IC agents were more
commonly used in the GD group.

Clinical Outcomes

Table 4 details clinical event rates in the GD and NGD
groups. During a mean follow-up of 45+26 months, 785

recurrence and pacemaker implantation. The 1-year rates of
death, stroke, admissions for heart failure, AF, and conges-
tive heart failure and need for AF-related procedures except
pacemaker implantation otherwise were similar between the
2 groups.

After adjusting for baseline characteristics, overall sur-
vival was similar in the 2 groups (Figure 1, hazard ratio [HR]
=0.97, P=0.698). However, time to first AF recurrence and
the time to first AF hospitalization were longer in GD
patients than in the NGD patients (Table 5, Figure 1,
HR=0.86, P<0.001 for AF recurrence; HR=0.87, P=0.007
for AF hospitalization). In addition, time to first electrical
cardioversion, AF ablation, pacemaker implantation, and
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Table 4. Event Rates for Major Clinical Outcomes

GD Group (N=3056) NGD Group (N=2920) Hazard Ratio P Value
Death 411 (13.5%) 374 (12.7%) 1.05 0.417
1-year death rate 2.3% 2.9% 0.79 0.376
First AF recurrence 1463 (47.9%) 1414 (48.4%) 0.99 0.670
1-year AF recur rate 23.6% 251% 0.94 0.005
Stroke 120 (3.9%) 108 (3.7%) 1.05 0.645
1-year stroke rate 0.9% 1.0% 0.90 0.759
1st cardiac admission 1224 (40.5%) 1115 (38.2%) 1.05 0.139
1-year cardiac admission rate 17.4% 17.5% 0.99 0.351
1st AF admission 756 (24.7%) 726 (24.9%) 0.99 0.911
1-year AF admission rate 10.9% 11.3% 0.96 0.083
1st CHF admission 302 (9.9%) 249 (8.5%) 1.16 0.070
1-year CHF admission rate 4.00% 3.00% 1.33 0.428
AF-related procedures
Electrical cardioversion 427 (14.0%) 436 (14.9%) 0.94 0.292
AF ablation 315 (10.3%) 273 (9.4%) 1.10 0.214
Pacemaker implantation 233 (7.6%) 280 (9.6%) 0.79 0.007
AV nodal ablation 153 (5.0%) 176 (6.0%) 0.83 0.084
Maze surgery 60 (2.0%) 66 (2.3%) 0.87 0.424

AF indicates atrial fibrillation; AV, atrioventricular; CHF, congestive heart failure; GD, guideline-directed group; NGD, non—guideline directed group.

atrioventricular nodal ablation, but not surgical Maze proce-
dure were all significantly longer in the GD group compared
to the NGD group (Table 5, Figure 2, HR=0.81, P=0.002 for
electrical cardioversion; HR=0.84, P=0.033 for AF ablation;
HR=0.77, P=0.004 for pacemaker implantation; HR=0.73,
P=0.005 for atrioventricular nodal ablation; HR=0.78,

P=0.176 for surgical Maze procedure). There was no
significant difference, however, in time to first stroke
(HR=1.08, P=0.581), first cardiovascular hospitalization
(HR=0.93, P=0.090), or first congestive heart failure hospi-
talization (HR=1.04, P=0.719) between the GD and NGD
groups.

Overall Survival for GD Group vs. NGD Group

-\
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AF Recurrence for GD Group vs. NGD Group
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Figure 1. Kaplan—-Meier curve for overall survival (left panel) and Nelson-Aalen curve for atrial fibrillation recurrence (right panel). AF indicates
atrial fibrillation; GD, guideline-directed group; NGD, non—guideline-directed group.
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Table 5. Cox Proportional-Hazard Model for Major Clinical Outcomes

GD vs NGD Group

Adjusted Un-Adjusted | Adjusted

Baseline Variables Included in the Model (P<0.10) Hazard Ratio P Value P Value
Death Age, sex, Charlson index, CHF, CAD, HTN, HL 0.97 0.376 0.698
First AF recurrence Age, Charlson index, CAD 0.86 0.005 <0.001
Stroke Age, sex, CHA2DS2-VASc score, CHF, HTN, COPD 1.08 0.759 0.581
First cardiac admission Age, sex, CHF, CAD 0.93 0.351 0.090
First AF admission Age, sex, CHA2DS2-VASc score, HTN, HL, CKD 0.87 0.083 0.007
First CHF admission Age, CHA2DS2-VASc score, CAD, CHF, HTN, COPD, CKD 1.04 0.428 0.719
Electrical cardioversion Age, sex, CHA2DS2-VASc score, Charlson index, CHF, CAD, valvular disease, COPD 0.81 0.046 0.002
AF ablation Age, CHA2DS2-VASc score, Charlson index, CAD, HTN, valvular disease, HL, CKD 0.84 0.599 0.033
Pacemaker implantation | Age, sex, valvular disease, HL 0.77 0.001 0.004
AV nodal ablation Sex, CHF, CKD 0.73 0.013 0.005
Maze surgery Age, CHA2DS2-VASc score, valvular disease, HL, COPD 0.78 0.162 0.176

AF indicates atrial fibrillation; AV, atrioventricular; CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease;
GD, guideline-directed group; HL, hyperlipidemia; HTN, hypertension; NGD, non—guideline-directed group.

Analysis According to the 2014 Guideline
Classification

The study cohort was reclassified according to the 2014 AF
management published guidelines?’ into the GD group with
3558 patients (59.5%) and the NGD group with 2418 patients
(40.5%). A total of 556 patients were reclassified from the
NGD to the GD group (n=529) or from the GD to the NGD
group (n=27), yielding a concordance rate of 91% between the
2006 and 2014 guideline classifications. As was the case with
the 2006 guidelines, physician compliance with the 2014
guideline recommendations increased significantly with
increasing physician specialization in arrhythmia manage-
ment, with adherence rates for the first prescribed AAD of
54%, 60%, and 78% for the primary care physician, general
cardiologist, and EP groups, respectively (P<0.001). In
addition, the impact of adherence to guidelines on patients’
outcomes was similar when patients were classified according
to the 2006 or 2014 guidelines. Using the 2014 guideline
classification, patients in the GD group had lower risk of AF
recurrence  (HR=0.83, P<0.001), AF hospitalizations
(HR=0.71, P<0.001), and AF-related procedures including
pacemaker implantation (HR=0.77, P=0.004), atrioventricular
nodal ablation (HR=0.78, P=0.024), and electrical cardiover-
sion (HR=0.70, P<0.001). Mortality and stroke risks were
similar between the 2 groups.

The outcomes associated with compliance to the 2006 and
2014 published guidelines were clinically significant. AF
patients who had antiarrhythmic medications prescribed
in accordance with guideline recommendations achieved
better rhythm control, with less AF recurrence (relative risk

reduction 14% for 2006 guideline and 17% for 2014 guideline),
fewer AF hospitalizations (relative risk reduction 13% for 2006
guideline and 29% for 2014 guideline), and less requirement
for AF-related procedures (relative risk reduction 16% to 30%
for the different procedures).

Discussion

This study, which included nearly 6000 AF patients who were
prescribed AAD after 2006, demonstrates that overall adher-
ence to the 2006 American College of Cardiology/American
Heart Association/European Society of Cardiology published
guidelines is approximately 50% and is associated with
improved clinical outcomes relating to AF rhythm control. It
also demonstrates that a higher level of specialization in
arrhythmia management among prescribing physicians is
associated with higher adherence rates. These results, which
remained significant after multivariate adjustment for differ-
ences in baseline characteristics between the 2 study groups
and after reclassifying patients based on the recently
published 2014 guidelines, may have important clinical
implications in the management of AF patients.

To date, few controlled clinical trials'""?2 have demon-
strated benefit of AAD on outcomes beyond improving
quality of life in symptomatic patients. Moreover, concerns
over deleterious side effects and even toxicities have limited
the clinical use of AAD and makes their prescribing difficult
for many clinicians. The recommendations of the 2006
published guidelines provide an important and practical
roadmap for prescribing AAD in clinical practice. These
guidelines, however, are primarily supported by randomized,
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First DCCV for GD Group vs. NGD Group

0.30

Unadjusted P=.046; Adjusted P=.002

0.20

0.10

0.00
1

T T T T T
0 12 24 36 48 60
Follow up time (months)
Number at risk

NGD Group2920 2498 1872 1334 893 595
GD Group3056 2633 2059 1581 1224 845
NGD Group GD Group

AV Nodal Ablation for GD Group and NGD Group

=]
('? -

© | Unadjusted P=.013; Adjusted P=.005

=]

C\! B

o

2]

o

g /
o T T

0 12 24 36 48 60
Follow up time (months)
Number at risk

NGD Group 2920 2637 2001 1454 994 667
GD Group 3056 2785 2204 171 1343 948
| NGD Group GD Group |

AF Ablation for GD Group vs. NGD Group
Unadjusted P=.599; Adjusted P=.033

0.20 0.30
L

0.10
L

0.00
1

T T T T T
0 12 24 36 48 60
Follow up time (months)
Number at risk

NGD Group2920 2570 1938 1423 972 660
GD Group3056 2703 2127 1642 1275 904
NGD Group GD Group

Pacemaker Implantation for GD Group vs. NGD Group

0.30

Unadjusted P=.001; Adjusted P=.004

0.20
L

0.10
L

0.00
1

12 24 a6 48 80
Follow up time (months)

o4

Number at risk

NGD Group 2920 2578 1948 1412 962 642
GD Group 3056 2741 2154 1661 1308 927
I NGD Group GD Group |

Figure 2. Nelson-Aalen cumulative hazard curve for major outcomes including electrical cardioversion of atrial fibrillation (left upper
panel), pacemaker implantation (right lower panel), atrioventricular nodal ablation (left lower panel), and atrial fibrillation ablation (right
upper panel). AF indicates atrial fibrillation; DCCV, direct-current cardioversion; GD, guideline-directed group; NGD, non—guideline-directed

group.

controlled trials that have included highly selected patients
followed for a relatively short period of time.'"'* Also, these
trials focused primarily on maintenance of sinus rhythm
while providing inadequate information on other important
outcome measures, such as AF-related hospitalizations or
procedures.'"® Our study examined the use of AAD in a
real-world clinical setting, without any patient selection or
exclusion, focusing on an array of important outcomes over
a mean follow-up duration of more than 3.5 years. More-
over, rather than examining the effect of individual medica-
tions, our study evaluated the AAD selection strategy
(adherent or nonadherent to published guidelines), which
has broader implications for clinical practice. We demon-
strated similar mortality, stroke, and cardiovascular hospi-
talization rates between the 2 study groups in our study,
which is consistent with findings from most large random-
ized trials except the ATHENA trial,'""'*?2 but lower AF
recurrence rates leading to fewer AF-related hospitalizations
and procedures.

In our cohort, the implementation of guideline recommen-
dations was far from ideal. Nearly half of all patients were
prescribed at least 1 antiarrhythmic medication that was not
compliant with the 2006 guidelines. Among these, 1455
patients were prescribed amiodarone as a first-line AAD in the
absence of a history of congestive heart failure or left
ventricular dysfunction, which contradicts the guideline
recommendations.'* Similarly, about 160 patients with cor-
onary artery disease and/or congestive heart failure in our
cohort were prescribed a class IC AAD (flecainide or
propafenone) despite well-publicized data implicating these
agents for increased risk for proarrhythmia and death in this
patient population.'*?* Moreover, about 700 patients who
were prescribed dronedarone were also noncompliant as
this AAD was not included in the 2006 published guidelines
nor in the 2011 focused updates.'*?* However, when
dronedarone was included in the 2014 AF management
guidelines,?’ most of those patients became compliant with
the recommendations.
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Implications for Clinical Practice

Our data have important implications on the AAD manage-
ment of AF patients. They support adherence to the guideline
recommendations for the prescription of AAD for AF, as
compliance with these guidelines is associated with improved
clinical outcomes, largely because of a greater likelihood of
successful rhythm control and therefore fewer additional
procedures being required. Our findings also demonstrate a
need for disseminating knowledge to healthcare professionals
of all specialties, particularly those less specialized in
arrhythmia management, regarding the contents of published
guidelines and the importance of adhering to them when
possible, particularly that nonadherence can potentially be
dangerous, such as when a class IC agent is used in the
context of coronary disease and prior myocardial infarction,??
for example. Our findings also suggest the need for early
referral to an arrhythmia specialist when rhythm control of AF
is being entertained, particularly that invasive options, such as
AF ablation, have to be considered in these situations and
patient counseling regarding these options is best provided by
physicians who perform them.

Study Limitations

Our study is a cohort study, therefore carrying the inherent
limitations of selection bias and information bias. The effect of
selection bias on the final outcome is likely limited because,
although statistically significant, baseline differences were of
small magnitude and were controlled for in multivariate analyses,
which reached similar conclusions as the univariate analyses.
For information bias, underreporting of clinical events cannot be
excluded but is likely to be of small magnitude, if present,
because the clinical event rates in our cohort are similar to those
reported in randomized controlled AF trials. In addition, the
quality of event reporting and data collection is similar between
the 2 study groups, as these data were collected simultaneously,
using the same institutional electronic medical record system
and since study group assignment was automated and per-
formed after data collection was completed. Nevertheless, the
lack of formal cardiac monitoring to determine recurrence of AF
is a limitation of this analysis. Our study was also performed at a
single center and therefore our results may not be reproducible
at other institutions with patient populations and different
clinical settings. It is worth noting, however, that University of
Pittsburgh Medical Center comprises a network of more than 25
hospitals, ranging from rural and suburban community hospitals
to tertiary care urban centers, as well as many outpatient clinics
encompassing a large geographical area in Western Pennsylva-
nia. With a cohort of nearly 6000 AF patients derived from these
sites, this study has a wide representation of varying practice
settings and patient demographics.

Conclusions

AF patients who had antiarrhythmic medications prescribed in
accordance with the 2006 American College of Cardiology/
American Heart Association/European Society of Cardiology
AF treatment guideline recommendations had lower rates of
AF recurrence, resulting in fewer AF hospitalizations and AF
treatment-related procedures. Although physicians’ adher-
ence to the recommendations of the published guidelines was
modest, physicians with greater training in treating arrhyth-
mias achieved higher rates of adherence to these guidelines.
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