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Aims Atrial fibrillation (AF) reduces quality of life (QoL). We aim to evaluate effects of targeted therapy of underlying
conditions on QoL in patients with AF and heart failure (HF).

...................................................................................................................................................................................................
Methods
and results

The Routine versus Aggressive risk factor driven upstream rhythm Control for prevention of Early atrial fibrillation
in heart failure (RACE 3) study randomized patients with early persistent AF and HF to targeted or conventional
therapy. Both groups received guideline-driven treatment. The targeted group received four additional therapies:
mineralocorticoid receptor antagonists; statins; angiotensin converting enzyme inhibitors and/or receptor blockers;
and cardiac rehabilitation including physical activity, dietary restrictions, and counselling. Quality of life was analysed
in 230 patients at baseline and 1 year with available Medical Outcomes Study Short-Form Health Survey (SF-36),
University of Toronto AF Severity Scale (AFSS) questionnaires, and European Heart Rhythm Association (EHRA)
class. Improvements in SF-36 subscales were larger in the targeted group for physical functioning (D12 ± 19 vs.
D6 ± 22, P = 0.007), physical role limitations (D32 ± 41 vs. D17 ± 45, P = 0.018), and general health (D8 ± 16 vs.
D0 ± 17, P < 0.001). Dyspnoea at rest improved more (D�0.8 ± 1.3 vs. D�0.4 ± 1.2, P = 0.018) and EHRA class was
lower at 1-year follow-up in the targeted group. Patients with AF at 1 year, improvement in physical functioning
(D9 ± 9 vs. D�3 ± 16, P = 0.001), general health (D7 ± 16 vs. D�7 ± 19, P = 0.004), and social functioning (D6 ± 23
vs. D�4 ± 16, P = 0.041) were larger in the targeted group.

...................................................................................................................................................................................................
Conclusion A strategy aiming to treat underlying conditions improved QoL more compared with conventional therapy in

patients with early persistent AF and HF. Its benefit was even observed in patients in AF at 1 year.
...................................................................................................................................................................................................
Trial registration
number

Clinicaltrials.gov NCT00877643.
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Introduction

Apart from being a major cause of cardiovascular morbidity and mor-
tality, atrial fibrillation (AF) is associated with reduced quality of life
(QoL).1,2 Patients with AF have lower QoL compared with healthy
controls, and similar to or worse than QoL seen in patients after
myocardial infarction.1,2 Restoration and maintenance of sinus
rhythm has been associated with improvement of QoL, but in con-
trast, rate vs. rhythm control studies showed a similar QoL in both
groups.3,4 This can probably be explained by a low success rate of si-
nus rhythm maintenance.

Recently, the Routine versus Aggressive risk factor driven up-
stream rhythm Control for prevention of Early atrial fibrillation in
heart failure (RACE 3) study showed that targeted therapy of un-
derlying conditions in patients with early persistent AF and mild to
moderate heart failure (HF) was associated with a reduction of
blood pressure, body mass index, lipid levels, and lowering of N-
terminal pro-brain natriuretic peptide, indicating improvement of
HF. On top of those beneficial effects on underlying conditions,
this strategy improved maintenance of sinus rhythm at 1-year fol-
low-up.5 Targeted therapy of underlying conditions aims to im-
prove risk factors associated with AF and, in relation to that, to
slow down the atrial remodelling processes, which underlies the
progression of AF. In the RACE 3 trial, targeted therapy included
four additional therapies on top of conventional care: mineralocor-
ticoid receptor antagonists (MRAs), statins, angiotensin-converting
enzyme inhibitors (ACE-Is) and/or angiotensin receptor blockers
(ARBs), and cardiac rehabilitation including physical therapy, die-
tary restrictions, and counseling.5,6

We hypothesized that targeted therapy could increase QoL
through the improved maintenance of sinus rhythm, in combi-
nation with a better treatment of underlying conditions.
Secondly, we hypothesized that because of the latter, it might
also improve QoL by other mechanisms than sinus rhythm
maintenance, since it focuses on optimal blood pressure regula-
tion, treatment of HF, and physical activity to improve fitness.
Meanwhile, side effects of the additional drugs could impact
QoL in a negative way. Therefore, in this predefined secondary
endpoint analysis of the RACE 3 study, we aimed to evaluate
the effects of targeted therapy of AF on QoL.

Methods

Study design and population
This study was performed in patients with early persistent AF and mild to
moderate HF included in the RACE 3 study. The institutional review
board of each participating hospital approved the study, and all patients
provided written informed consent. The RACE 3 study has been de-
scribed previously.5,6 In brief, the RACE 3 study was a multicentre, pro-
spective, randomized, open-label trial in patients with early persistent AF
and mild to moderate HF (ClinicalTrials.gov identifier NCT00877643).
All patients received causal treatment of AF and HF and were subse-
quently randomized to receive either targeted therapy of underlying con-
ditions or conventional therapy. Patients in the targeted therapy group
received four therapies on top of conventional therapy: MRAs, statins,
ACE-Is and/or ARBs, and cardiac rehabilitation including counselling on
drug adherence, sodium restriction, dietary restriction, alcohol use, caf-
feine use, fluid restriction, and physical activity. Psychological counselling
was not part of the intervention. Full details on the counselling pro-
gramme in RACE 3 are given in the Supplementary material online. Three
weeks after inclusion, patients in both groups underwent electrical car-
dioversion. Both groups received rhythm control and treatment of HF
according to the guidelines.7,8 Follow-up duration was 1 year. The pri-
mary endpoint was sinus rhythm during more than 6/7th of the time on
7-day Holter monitoring at 1 year. Quality of life-related questionnaires
were administered at baseline immediately after inclusion and at 1 year.
A total of 230 out of 245 patients had available questionnaire data and
were included in the present analysis.

Quality of life-related questionnaires
Quality of life-related questionnaires used included the Medical
Outcomes Study Short-Form Health Survey (SF-36) questionnaire,
the University of Toronto AF Severity Scale (AFSS) Part C, the
Multidimensional Fatigue Index (MFI-20), and the Minnesota Living with
Heart Failure Questionnaire (MLHFQ). Additionally, the European Heart
Rhythm Association (EHRA) class and New York Heart Association
(NYHA) function class was assessed.

The SF-36 is a well-validated questionnaire that is often used to assess
health-related QoL in AF.9 It consists of 36 questions, which are used to
calculate eight subscales, with three physical scales (physical functioning,
physical role limitations, and bodily pain), three mental scales (social func-
tioning, emotional role limitations, and mental health), two mixed scales
(general health and vitality), and one question regarding health change.
Each scale consists of varying numbers of questions, which in turn have
response levels varying from two to six. Each scale was translated to a
score from 0 to 100, with scores of 100 indicating the best possible QoL.
Scores were calculated using the SF-36 scoring method as originally de-
scribed by Ware and Sherbourne.9

The AFSS Part C was used to assess AF-related symptoms. It contains
seven questions on seven AF-related symptoms during the past week
(palpitations, dyspnoea at rest, dyspnoea during exercise, reduced exer-
cise capacity, fatigue at rest, and chest pain), from which a total score of
0–35 is calculated, with higher scores indicating more AF-related
symptoms.1 The EHRA class was also used to classify the severity of AF-
related symptoms, dividing patients into four classes: asymptomatic
(Class I), mild symptoms (Class II), severe symptoms (Class III), and dis-
abling symptoms (Class IV). The EHRA class was determined by physi-
cians at study visits.

The MFI-20 was used in order to assess fatigue. It is composed of 20
questions, divided across five subscales (general fatigue, physical fatigue,

What’s new?
• Multilevel-targeted risk factor management improves quality of

life (QoL) in patients with atrial fibrillation (AF) and heart
failure.

• Quality of life in patients with AF is not only determined by
heart rhythm. Even if patients are in AF at 1-year follow-up,
QoL can still be improved by targeted risk factor man-
agement—compared with conventional therapy.

• This is a relatively short-term study with a 1-year follow-up.
Long-term follow-up of the RACE 3 will be able to show
whether these changes in QoL between both groups are sus-
tained, increased, or only temporary.
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reduced activity, reduced motivation, and mental fatigue), with higher
scores indicating higher levels of fatigue.10

The MLHFQ consists of 21 questions related to HF. Three scores are
calculated: a physical score ranging from 0 to 40, a mental score ranging
from 0 to 25, and a total score ranging from 0 to 105, with higher scores
indicating more HF-related constraints.11 The NYHA class is an interna-
tional standard for HF-related complaints, divided in Class I (no symp-
toms), Class II (mild symptoms), Class III (marked limitation in activity),
and Class IV (severe limitations).

Statistical analysis
Baseline characteristics are presented as mean ± standard deviation (SD)
for normally distributed data, as median and interquartile range for non-
normally distributed continuous data, and as number and percentage for
categorical data. The results of the QoL-related questionnaires and
EHRA class are presented as mean ± SD.

Scores of questionnaire data at baseline and 1 year were compared be-
tween the targeted and conventional therapy group using a Mann–
Whitney U test. A within-group comparison of scores at baseline and
1 year was performed using the Wilcoxon signed-rank test. For each pa-
tient, the changes in scores between baseline and 1 year were calculated
(overall change). The overall changes between groups were compared
using a Mann–Whitney U test.

Additionally, the number of patients with a relevant improvement
or worsening was determined for each SF-36 subscale, as well as for
the scores of the AFSS, MFI-20, and MLHFQ. Relevant changes per
questionnaire were pre-specified.3 For the SF-36, a relevant change
was defined as an improvement or worsening of a predetermined
number of steps on a subscale score (i.e. before conversion to a 0–100
score). For physical functioning, general health, vitality, and mental
health, an increase or decrease of three steps was considered a rele-
vant change. For bodily pain and social functioning the required num-
ber was two, for physical and emotional role limitations one step was
required. Corresponding with the relevant changes of SF-36 subscales,
an effect size of 0.58 SD was used in determining relevant changes for
the AFSS, MFI-20, and MLHFQ. The proportions of relevant improve-
ment and worsening were compared between the two randomization
groups using a Fisher’s exact test.

In order to identify differences in QoL based on heart rhythm at 1-
year follow-up, the study population was subdivided according to heart
rhythm at 1 year (as defined for the primary endpoint of the RACE 3
study). For both subgroups, scores at baseline and 1 year, as well as
within-group and between-group changes were compared between the
targeted and conventional therapy group, in the same manner as de-
scribed above.

All analyses were performed on an intention-to-treat basis. For all
analyses, a P-value <0.05 was considered statistically significant.

Results

Patients and baseline characteristics
Of the 230 patients included in this analysis, 114 were randomized to
targeted therapy and 116 to conventional therapy. Baseline charac-
teristics were comparable between the targeted and conventional
therapy group (Table 1) and not different from the total RACE 3 pop-
ulation (data not shown). Mean age was 65 ± 9 years and 180 (78%)
were men. The median duration of AF and HF was short, 3 (2–6) and
2 (1–4) months, respectively. Left ventricular ejection fraction was
below 45% in 63 patients (27%).

Medical Outcomes Study Short-Form
Health Survey
At baseline, there were no differences in SF-36 scores between
the targeted and conventional group (Table 2). Between baseline
and 1 year of follow-up, all eight SF-36 subscales improved in the
targeted group, compared with six out of eight subscales in the
conventional group. Figure 1 shows the overall change between
baseline and 1 year for each SF-36 subscale in the targeted and
conventional therapy group. The targeted therapy group im-
proved more in physical functioning (D12 ± 19 vs. D6 ± 22,
P = 0.007), physical role limitations (D32± 41 vs. D17± 45,
P = 0.018), and general health (D8 ± 16 vs. D0 ± 17, P < 0.001).
The targeted group showed a larger proportion of patients with
a relevant improvement between baseline and 1 year in physical
functioning (43% vs. 28%, P = 0.035) and general health (37% vs.
20%, P = 0.010) when compared with the conventional group
(Figure 2). On top of that, relevant worsening was less often seen
in the targeted group for physical role limitations (5% vs. 16%,
P = 0.018) and general health (7% vs. 20%, P = 0.019).

At 1 year, 85 patients (75%) in the targeted group and 73 (63%) in
the conventional group were in sinus rhythm during more than 6/7th
of the time during a 7-day Holter recording. There was no difference
in the number of atrial ablations or cardioversions performed, nor
was there any difference in antiarrhythmic drugs instituted between
groups during follow-up. Clinical characteristics for both sinus rhythm
and AF groups were not different for both randomization strategies.
In all patients who were in sinus rhythm at 1-year follow-up, overall
change in general health was larger in the targeted group (D9 ± 16 vs.
D4 ± 14, P = 0.043; Figure 3A). Improvement in SF-36 subscales were
smaller in patients in AF at 1 year, compared with patients in sinus
rhythm. However, differences between both randomization groups
were more prominent in patients who were in AF. The targeted
group improved more in physical functioning (D9 ± 9 vs. D�3 ± 16,
P = 0.001), general health (D7 ± 16 vs. D�7 ± 19, P = 0.004), and so-
cial functioning (D6 ± 23 vs. D�4 ± 16, P = 0.041; Figure 3B).

University of Toronto AF Severity Scale
and European Heart Rhythm Association
class
Table 3 shows the AFSS scores at baseline and 1 year for both groups.
All scores improved during follow-up, except for dizziness in the tar-
geted group. Dyspnoea at rest improved more in the targeted group
between baseline and 1 year (D�0.8 ± 1.3 vs. D�0.4± 1.2, P = 0.018).
Patients who received targeted therapy were also more likely to
have a relevant improvement of dyspnoea at rest (52% vs. 37%,
P = 0.041) and exercise capacity (59% vs. 44%, P = 0.044). The pro-
portions of relevant worsening did not differ between groups.

Patients of the conventional group who were in sinus rhythm at
the 7-day Holter showed more reduction in dizziness compared to
the targeted group (conventional group D�0.3 ± 1.3 vs. targeted
group D0 ± 1.4, P = 0.015). Patients of the targeted group who were
in AF at 1 year had more improvement in exercise capacity, as shown
by a larger reduction in the reduced exercise capacity score (targeted
D�0.9± 1.2 vs. conventional D�0.2 ± 1.2, P = 0.024). This was also
true for the total AFSS score (targeted D�3.6± 4.6 vs. conventional
D�0.8± 4.9, P = 0.045).
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Baseline EHRA class was not different between both groups
(2.0 ± 0.5 vs. 2.1 ± 0.5, P = 0.520). At 1 year both groups had a lower
EHRA class compared with baseline. At that time the targeted group
showed a lower EHRA class (1.3 ± 0.5 vs. 1.5 ± 0.6, P = 0.003).

Multidimensional Fatigue Index
Baseline scores on all MFI-20 subscales were comparable in both
groups (Table 3). In the targeted group, all five MFI-20 subscales im-
proved during the study. In the conventional group, all except the

....................................................................................................................................................................................................................

Table 1 Baseline characteristics

Characteristics Total Targeted therapy Conventional therapy P-value

(between groups)(n 5 230) (n 5 114) (n 5 116)

Age (years) 65 ± 9 64 ± 9 65 ± 8 0.332

Male sex 180 (78) 89 (78) 91 (78) 1.000

Total duration AF (months) 3 (2–6) 4 (2–7) 3 (2–5) 0.084

Total persistent AF (months) 2 (1–4) 2 (1–4) 2 (1–4) 0.357

Duration HF (months) 2 (1–4) 2 (1–4) 2 (1–3) 0.677

Hospital admission for HF 29 (13) 14 (12) 15 (13) 1.000

LVEF <45% 63 (27) 33 (29) 30 (26) 0.658

Hypertension 139 (60) 65 (57) 74 (64) 0.345

Diabetes 22 (10) 9 (8) 12 (11) 0.502

Coronary artery disease 30 (13) 18 (16) 12 (10) 0.245

Ischaemic thromboembolic complication 10 (4) 6 (5) 4 (3) 0.537

Chronic obstructive pulmonary disease 18 (8) 9 (8) 9 (8) 1.000

History of moderate or severe valvular heart disease 21 (9) 11 (10) 10 (9) 0.822

CHA2DS2-VASc scorea 2 (1–3) 2 (1–3) 2 (1–3)

Body mass index (kg/m2) 28 (26–31) 29 (26–31) 28 (25–31) 0.525

Blood pressure (mmHg)

Systolic 129 ± 15 131 ± 16 128 ± 15 0.299

Diastolic 83 ± 10 84 ± 11 82 ± 10 0.311

Heart rate at rest in AF (b.p.m.) 88 (78–97) 87 (77–95) 88 (78–99) 0.435

NYHA classification 0.670

I 51 (22) 28 (25) 23 (20)

II 155 (67) 75 (66) 80 (69)

III 24 (10) 11 (10) 13 (11)

EHRA classification 0.813

I 26 (11) 14 (12) 12 (10)

II 171 (74) 85 (75) 86 (74)

III 33 (14) 15 (13) 18 (16)

NT-proBNP (pg/mL) 1045 (698–1628) 1055 (691–1635) 1008 (711–1567) 0.926

Medications

Beta-blocker 201 (88) 99 (87) 102 (88) 0.692

Verapamil/diltiazem 11 (5) 1 (1) 10 (9) 0.010

Digoxin 59 (26) 32 (28) 27 (23) 0.453

ACE-inhibitor 80 (35) 37 (32) 43 (37) 0.489

Angiotensin receptor blocker 50 (22) 23 (20) 27 (23) 0.632

Mineralocorticoid receptor antagonist 3 (1) 1 (1) 2 (2) 1.000

Statin 77 (34) 38 (33) 39 (34) 1.000

Diuretic 93 (41) 50 (44) 43 (37) 0.348

Anticoagulant 226 (98) 112 (98) 114 (98) 0.622

Echocardiographic variables

Left atrial size, long axis (mm) 43 (40–47) 43 (40–47) 44 (39–47) 0.674

Left atrial volume (mL/m2) 38 (31–48) 38 (30–48) 38 (32–48) 0.685

LVEF (%) 52 (43–60) 50 (43–58) 53 (44–60) 0.449

Data are presented as mean ± SD, number of patients (%), or median (IQR).
ACE, angiotensin-converting enzyme; AF, atrial fibrillation; b.p.m., beats per minute; EHRA, European Heart Rhythm Association class for symptoms; HF, heart failure; IQR,
interquartile range; LVEF, left ventricular ejection fraction; NT-pro BNP, N-terminal pro-brain natriuretic peptide; NYHA, New York Heart Association; SD, standard deviation.
aThe CHA2DS2-VASc score assesses thromboembolic risk. C, congestive heart failure/LV dysfunction; H, hypertension; A2, age >_75 years; D, diabetes mellitus; S2, stroke/tran-
sient ischaemic attack/systemic embolism; V, vascular disease; A, age 65–74 years; Sc, sex category (female sex).
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mental fatigue scale improved. Targeted therapy showed larger
improvements of physical fatigue (D�4 ± 5 vs. D�2 ± 6, P = 0.001)
and reduced activity scales (D�3 ± 4 vs. D�1 ± 6, P = 0.030) between
baseline and 1 year. Patients in the targeted group were also more

likely to have a relevant improvement on fatigue (61% vs. 44%,
P = 0.021) and reduced activity (54% vs. 39%, P = 0.040) compared
with conventional therapy. There were no differences in the propor-
tions of relevant worsening.

....................................................................................................................................................................................................................

Table 2 SF-36 scores at baseline and 1 year

SF-36 subscale Treatment

strategy

Baseline 1 year P-value

within-group

change

P-value

between-group

change

Physical functioning Targeted 67 ± 23 79 ± 21 <0.001 0.007

Conventional 69 ± 25 75 ± 23 0.024

Physical role limitations Targeted 43 ± 43 75 ± 37 <0.001 0.018

Conventional 51 ± 45 68 ± 41 0.001

Bodily pain Targeted 80 ± 22 85 ± 21 0.018 0.830

Conventional 77 ± 25 81 ± 22 0.047

General health Targeted 59 ± 19 68 ± 19 <0.001 <0.001

Conventional 59 ± 19 59 ± 21 0.866

Vitality Targeted 58 ± 22 66 ± 20 <0.001 0.361

Conventional 60 ± 21 66 ± 19 0.001

Social functioning Targeted 77 ± 24 86 ± 19 0.001 0.277

Conventional 81 ± 20 86 ± 17 0.026

Emotional role limitations Targeted 74 ± 41 86 ± 30 0.009 0.414

Conventional 77 ± 38 84 ± 34 0.136

Mental health Targeted 79 ± 16 83 ± 14 0.001 0.405

Conventional 77 ± 15 80 ± 15 0.027

Data are presented as mean ± SD.
SD, standard deviation; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey.
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Figure 1 Changes in mean SF-36 subscale scores from baseline to 1-year follow-up. *P < 0.05 for difference between the targeted and conven-
tional therapy group. **P < 0.001 for difference between the targeted and conventional therapy group. SF-36, Medical Outcomes Study 36-Item
Short-Form Health Survey.
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Minnesota Living with Heart Failure
Questionnaire and New York Heart
Association class
Total scores of MLHFQ were low in both groups at baseline
(Table 3) and were not different, indicating that HF-related symptoms
were mild. In both groups, physical, emotional, and total scores im-
proved between baseline and 1 year. At 1 year, there were no differ-
ences between the two groups, nor were there any differences in the
overall changes of MLHFQ scores or the proportions of relevant im-
provement or worsening.

New York Heart Association class was not different between both
groups at baseline (1.9 ± 0.6 vs. 1.9± 0.6, P = 0.387), nor at 1 year
(1.2 ± 0.5 for targeted therapy vs. 1.3 ± 0.6 for conventional therapy,
P = 0.711).

Discussion

The present study demonstrates that targeted therapy of underlying
conditions improved QoL more compared with conventional ther-
apy in patients with early persistent AF and HF. Interestingly, we
found that beneficial effects of targeted therapy were also observed
in patients who were in AF at 1-year follow-up.

Improvement of QoL was observed in both randomization
groups, which can partly be explained by the fact that a high pro-
portion of both groups was in sinus rhythm at 1-year follow-up.
Improvement of QoL through sinus rhythm maintenance has been
demonstrated before, albeit not in all studies.2,12,13 In a post hoc
analysis from the RACE study, no differences in QoL between per-
manent AF and long-term sinus rhythm were found—nor did long-
term sinus rhythm improve prognosis.14 This might have been
caused by non-optimal risk factor management at that time,

including, for example, a more lenient blood pressure target com-
pared with current standards.7

The finding that targeted therapy improves several aspects of QoL
more than conventional therapy is relevant, especially considering
that rhythm control is mainly instituted to relieve symptoms and
thereby improve QoL.7 The four interventions were specifically cho-
sen to optimize blood pressure, improve the treatment of HF, and
improve the overall cardiovascular risk profile. It is thought that a
combined intervention would have a synergistic effect. The RACE 3
study, as well as several Australian studies, showed beneficial effects
of treating underlying risk factors of AF more aggressively, including
life-style interventions.5,15,16 Abed et al.16 randomized patients with
symptomatic AF and overweight to either weight management or
general lifestyle advice. The weight management group showed a re-
duction in symptom burden and severity as well as reduced cardiac
remodelling. The use of ACE-Is and/or ARBs aimed to optimize
blood pressure. Lee et al.17 included 899 patients with uncontrolled
hypertension and divided these patients as having either controlled
or non-controlled hypertension at 6-month follow-up. The main find-
ing included that blood pressure control was correlated with health-
related QoL. MRAs were added to improve HF treatment. In patients
with HF with a preserved ejection fraction, the use of spironolactone
has shown to improve QoL.18 Of interest, in that same population
several modifiable cardiovascular risk factors were associated with
QoL deterioration, e.g. obesity. The last intervention, the use of sta-
tins, was mainly instituted to prevent coronary and other vascular
events. On top of that, the anti-inflammatory effect might contribute
to limiting atrial remodelling. Clear positive effects on QoL have thus
far not been described. Carlsson et al.19 found no change in QoL in
elderly patients taking pravastatin during 1 year.

The beneficial effects of targeted therapy on QoL could be caused
by higher proportion of sinus rhythm, as well as optimal treatment of
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Figure 2 Proportions of relevant improvement and worsening for individual SF-36 scales. *P < 0.05 for difference between the targeted and con-
ventional therapy group. SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey.
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comorbidities and improvement of lifestyle. These beneficial effects
of targeted therapies of comorbidities on QoL based on other mech-
anisms than sinus rhythm maintenance are supported by the results
from our subgroup analysis based on the actual rhythm at 1 year.
Patients in whom sinus rhythm was not maintained seem to have also
benefited from targeted therapy in terms of QoL. Several SF-36 sub-
scales did not show any differences between groups, which can partly
be explained by the already high scores, with limiting power to detect
any differences.

Analyses of AFSS scores showed that in both groups all AF-related
complaints improved, except for dizziness in the targeted therapy
group, which remained stable. This may be explained by the more ag-
gressive blood pressure control as a result of adding MRAs, ACE-Is,
and ARBs as part of the intervention, possibly causing orthostatic hy-
potension. The SPRINT trial, which randomized patients to either

intensive or standard blood pressure control, showed that intensive
blood pressure control caused less fatal and non-fatal cardiovascular
events and mortality compared with standard blood pressure con-
trol.20 Despite intensive blood pressure control, the number of seri-
ous adverse events due to hypotension (2.4%) and syncope (2.3%)
was relatively low.

Apart from the scores for dizziness, the other questionnaire
data showed better scores in the targeted group fairly consis-
tently, although not all differences between the groups were sig-
nificant. A lack of power for detecting differences in QoL may
have played a role in this respect. Alternatively, questionnaires
such as the AFSS Part C may not have shown any differences be-
tween treatment groups since patients had low scores (indicating
relatively few complaints) on these questionnaires at baseline.
This is supported by the finding of relatively low EHRA class,
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especially at 1-year follow-up. Similar to the SF-36 scores, AFSS
scores between groups of patients in AF at 1 year also showed a
difference in favour of the targeted group.

Scores of MLHFQ at baseline and 1-year follow-up were fairly low,
indicating that HF-related symptoms were mild. This is supported by
the relatively low NYHA class at 1-year follow-up. This might have to
do with the fact that the questionnaire was originally designed for
patients with more advanced stages of HF.11

Symptoms of AF and HF often overlap. We aim to contribute to a
better collaboration between HF cardiologists and electrophysiolo-
gists in order to improve outcome in AF-HF patients, as they often
intertwine.

Limitations
Limitations of the present study include the fact that it was not pri-
marily designed to detect differences in QoL, and the fact that the in-
stitution of four targeted therapies at once makes it difficult to
analyse individual contributions of each therapy on QoL.
Furthermore, the open-label design of the study for both patient and
physician with lack of placebo, might have accounted to additional
positive effects on QoL in the targeted therapy group. This could
have contributed to a potential bias that influenced the self-
assessment in the targeted group. Study-related follow-up visits were
very frequent for both randomization groups, which may have had
an additional positive effect on QoL in both groups compared to

....................................................................................................................................................................................................................

Table 3 AFSS, MFI-20, and MLHFQ scores at baseline and 1 year

Treatment

strategy

Baseline 1 year P-value

within-group

change

P-value

between-group

change

AFSS scores

Palpitations Targeted 1.5 ± 1.5 0.5 ± 0.8 <0.001 0.383

Conventional 1.5 ± 1.5 0.7 ± 1.1 <0.001

Dyspnoea at rest Targeted 1.3 ± 1.3 0.5 ± 0.8 <0.001 0.018

Conventional 1.2 ± 1.2 0.8 ± 1.2 0.004

Dyspnoea during exercise Targeted 2.5 ± 1.4 1.4 ± 1.4 <0.001 0.215

Conventional 2.4 ± 1.4 1.6 ± 1.4 <0.001

Reduced exercise capacity Targeted 2.1 ± 1.5 1.1 ± 1.2 <0.001 0.052

Conventional 1.9 ± 1.5 1.3 ± 1.3 <0.001

Fatigue at rest Targeted 1.4 ± 1.5 0.7 ± 1.0 <0.001 0.138

Conventional 1.2 ± 1.2 0.9 ± 1.1 0.019

Dizziness Targeted 0.9 ± 1.2 0.8 ± 1.1 0.512 0.157

Conventional 1.2 ± 1.3 0.9 ± 1.2 0.023

Chest pain Targeted 0.6 ± 1.0 0.3 ± 0.5 0.001 0.517

Conventional 0.8 ± 1.3 0.5 ± 0.8 0.004

Total Targeted 10.5 ± 6.8 5.5 ± 5.0 <0.001 0.081

Conventional 10.2 ± 6.9 6.7 ± 5.8 <0.001

MFI-20 subscales

General fatigue Targeted 15 ± 6 12 ± 6 <0.001 0.163

Conventional 15 ± 6 13 ± 6 <0.001

Physical fatigue Targeted 15 ± 6 11 ± 5 <0.001 0.001

Conventional 14 ± 6 13 ± 6 0.002

Reduced activity Targeted 15 ± 6 12 ± 5 <0.001 0.030

Conventional 13 ± 5 12 ± 5 0.012

Reduced motivation Targeted 12 ± 6 10 ± 5 0.001 0.415

Conventional 11 ± 5 10 ± 5 0.021

Mental fatigue Targeted 10 ± 5 9 ± 5 0.029 0.141

Conventional 9 ± 5 9 ± 5 0.945

MLHFQ scores

Physical Targeted 14 ± 11 7 ± 7 <0.001 0.164

Conventional 13 ± 10 8 ± 8 <0.001

Emotional Targeted 4 ± 5 3 ± 5 0.002 0.837

Conventional 4 ± 4 3 ± 4 0.021

Total Targeted 26 ± 21 15 ± 15 <0.001 0.064

Conventional 23 ± 18 18 ± 16 0.005

Data are presented as mean ± SD.
AFSS, University of Toronto Atrial Fibrillation Severity Scale Part C; MFI-20, Multidimensional Fatigue Index; MLHFQ, Minnesota Living with Heart Failure Questionnaire; SD,
standard deviation.
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real-life healthcare. Finally, as with any subgroup analysis, the results
of the post hoc subgroup analysis based on heart rhythm should be
interpreted with caution because of the modest sample size, even
though baseline characteristics were comparable within the
subgroups.

Conclusion

In conclusion, the present study demonstrates that targeted therapy
of underlying conditions results in larger improvements in QoL com-
pared with conventional therapy in patients with early persistent AF
and mild to moderate HF. These effects seem to be at least partially
related to mechanisms other than sinus rhythm maintenance. The
results further underline the importance of risk factor management
in AF and may thus contribute to improving current treatment strate-
gies and improvement of QoL in patients with AF.

Supplementary material

Supplementary material is available at Europace online.
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