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Abstract: Background: Oral anticoagulation (OAC) for atrial fibrillation (AF) patients is
administered frequently. Vitamin K antagonist (VKA) and direct oral anticoagulants (DOACs)
prevent thromboembolic events, but information about the quality of life (QoL) and patient
satisfaction, related to both anticoagulants, is limited. Methods: REGUEIFA is an observational and
multicentre study that included patients with AF diagnosis treated by cardiologist. Those on OAC,
VKA, and DOACs were selected. The EuroQol-5D (EQ-5D) questionnaire evaluated QoL, and the
ACTS (Anti-Clot Treatment Scale) questionnaire investigated patient satisfaction with OAC.
Results: From a total of 1007 patients, 904 patients were on OAC, 532 on VKA and 372 on DOACs.
In total, 846 patients completed the EQ-5D questionnaire, with results significantly worse in patients
on VKA than on DOAC:sS: (1) mobility limitations (37.6% vs. 24.2%, p <0.001; (2) more restriction in
usual activities (24.7% vs. 18.3%, p =0.026; (3) more pain/discomfort (31.8% vs. 24.2%, p =0.015); (4)
a lower visual analog scale (VAS) score (66.4 + 16.21 vs. 70.8 £ 15.6) ; and 5) a lower EQ-D5 index
(0.79 £0.21 vs. 0.85 £ 0.2, p <0.001). After adjusting for baseline characteristics, VKA treatment was
not an independent factor towards worse EQ-5D results. Moreover, 738 patients completed the
ACTS questionnaire. Burden and profit scores were lower in patients on VKA (52.1 + 8.4 vs. 55.5 +
6.8, p<0.001 and 11.1+2.4 vs. 11.8 +2.6, p <0.001, respectively). The negative impact score was higher
for VKA (1.8 £1.02 vs. 1.6 + 0.99, p <0.001), with a general positive impact score lower for VKA (3.6
+0.96 vs. 3.8 £1.02, p <0.001). Conclusions. Patients on VKA have more comorbidity and worse EQ-
5D and VAS scores than those on DOACs. VKA has a greater burden and higher negative impact
on the patient’s life than DOAC:s.
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1. Introduction

Atrial fibrillation (AF) is the most common arrhythmia in clinical practice and is associated with
increased mortality and morbidity, mainly due to stroke and heart failure. However, death due to
stroke is largely mitigated by anticoagulation, either vitamin K antagonist (VKA) or direct oral
anticoagulants (DOACs) 1. Both anticoagulants are effective and safe, and widely used for AF 5; it is
also associated with a significantly reduced quality of life (QoL), as patients experience a variety of
symptoms, including palpitations, dyspnoea, lethargy, chest pain, sleeping difficulties, psychosocial
distress and depressed mood ¢%. Some factors are related to poorer QoL: younger age, obesity,
symptomatic heart failure, and higher heart rate 9 19. The impact of oral anticoagulation in terms of
QoL is not clearly characterised, as data about the role of different oral anticoagulants in QoL is
scarce. VKA was the first anticoagulant used in AF, but is limited by its narrow therapeutic interval,
necessitating frequent monitoring and dose adjustment. Multiple drug interactions and food affect
the metabolism of VKA, while DOACs, in clinical practice is increasing rapidly; they have a
predictable effect without the need for regular monitoring and a lower drug interaction profile.
Multiple interactions and efforts to monitor and dose-adjust VKA therapy could have a direct impact
on patient QoL and satisfaction. We have evaluated differences in QoL between patients on VKA and
DOAC S, and patient satisfaction when taking them.

2. Methods

Patients in the REGUEIFA study (Registro Gallego Intercéntrico de Fibrilacion Auricular) on
anticoagulant treatment were included. This study is an observational and multicentre registry of
patients with a primary or secondary diagnosis of AF, as well as being more than 18-years-old, and
diagnosed and treated by a cardiologist. Patients were included from January 2018 to February 2020,
and all completed the informed consent . Demographic characteristics and QoL were evaluated at
inclusion time.

The EuroQol-5D (EQ-5D) questionnaire was used to evaluate QoL; it is an instrument that
evaluates generic QoL developed in Europe, and widely used 2. The EQ-5D consists of five questions,
one for each of five dimensions that include mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression with three severity levels for each: level 1 represents no problems, level 2
represents some problems, and level 3 represents extreme problems. The health state 11111 indicates
no health problems in any dimension. EQ-5D answers can be converted into an EQ-5D index, ranging
from 0 (death) to 1 (perfect health) 3. The associated questionnaire includes the Visual Analog Scale
(VAS), in which patients can report their perceived health with a grade from 0 (worst possible health)
to 100 (best possible health).

The Anti-Clot Treatment Scale (ACTS) questionnaire measured the burden and benefits of
patients on VKA and DOACs (see Appendix): it consists of 17 items and is a Likert-type scale with
five possible answers (1= none, to 5= a lot) *. The first 12 items assess the patient burden on
anticoagulant therapy, ranging from 12 to 60, while items 14-16 assess treatment benefits, ranging
from 3 to 15. Item 13 assesses the negative impact of anticoagulant treatment on daily life, while item
17 assesses the positive impact of treatment on patients’ lives. Scores for the burden scale (items 1-
12) are considered inversely (from 1=a lot to 5= none). Higher scores on the burden and benefits scale
indicate greater satisfaction with anticoagulation treatment (burden: the higher the score, the lower
the burden; benefit: the higher the score, the greater the benefit).

Statistical Analysis

The quantitative variables are described as mean * standard deviation (SD), with qualitative
variables given as percentages. The Mann-Whitney test was used to evaluate the differences between
groups for continuous variables, and the Chi-squared test or the Fisher's exact test were used for
categorical variables.

A logistic regression model evaluated clinical factors related to EQ-5D dimensions and whether
the OAC type was an independent predictor of EQ-5D dimensions. The model included all
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characteristics that differed between VKA and DOACS, and the relevant baseline characteristics
associated to QolL.

A lineal regression model was used to evaluate clinical factors related to EQ-5D index and VAS
score, and to evaluate if the OAC type was an independent predictor of these values. The model
included all characteristics that differed between VKA and DOACs, and relevant baseline
characteristics associated with QoL.

3. Results

A total of 904 patients on anticoagulant treatment were included, as well as 532 patients on VKA
and 372 on DOAC:s. Patients on VKA were older than those on DOACs (71.69 +10.35 vs. 63.61 + 11.81,
p<0.001), with more women on VKA than DOACs (37.03% vs.29.57%, p<0.001). Patients on VKA had
higher CHA2DS2-VASc and HASBLED scores (2.87 + 1.4 vs. 1.93 + 1.43, p<0.001 and 0.91 + 0.78 vs.
0.47 £ 0.66, p<0.001, respectively) and comorbidity. Table 1 summarises baseline characteristics.

Table 1. Baseline characteristics.

Variables Total (n=904) VKA (n=532) 3831:; p-value
Age, mean + SD 68.36 +11.67 71.69+10,35 63.61+11.81 <0.001
Women, % 33.96 37.03 29.57 0.020
Renal failure, % 6.86 10.34 1.88 <0.001
PAD, % 2.99 4.14 1.34 0.016
CAD, % 12.17 14.29 9.14 0.020
Dementia, % 0.66 1.13 0.00 0.046
OSAHS, % 4.87 4.89 4.84 0.973
COPD, % 11.28 13.35 8.33 0.019
Anaemia, % 3.98 5.45 1.88 0.009
Diabetes, % 19.91 22.74 15.86 0.011
Hyperlipidaemia, % 50.00 53.57 44.89 0.010
Hypertension, % 66.37 72.93 56.99 <0.001
Obesity (BMI>30), % 42.29 41.24 43.78 0.448
CHAZI;iZa' :;:]S)C seore, 248+148  287+14  193+143  <0.001
HAS-BLED score, mean + SD 0.73 +0.77 091 +0.78 0.47 +0.66 <0.001
EHRA >1I, % 66.48 65.41 68.01 0.416
AF classification <0.001
First diagnosed episode, % 23.12 25.56 19.62
Paroxysmal, % 20.24 17.86 23.66
Persistent, % 27,43 21.80 35.48
Long standing persistent, % 2.54 2.26 2.96
Permanent, % 26.66 32.52 18.28
EF <50%, % 18.30 19.55 16.57 0.268
Valvular heart disease, % 17.26 21.05 11.83 <0.001
Beta blockers, % 68.47 65.98 72.04 0.053
Calcium channel blockers, % 5.64 6.02 5.11 0.561
Digoxin, % 6.64 7.89 4.84 0.069
ACE inhibitors / ARBs, % 54,20 54,89 53,23 0,622
Diuretics, % 36,06 42,67 26,61 <0,001
Antiarrhythmic drugs, % 38,83 28,01 54,30 <0,001

Abbreviations: PAD, peripheral artery disease; CAD, coronary artery disease; OSAHS, obstructive sleep apnoea-
hypopnea syndrome; COPD, chronic obstructive pulmonary disease; BMI, body mass index; EF, ejection
fraction; ACE, angiotensin converting enzyme; ARBs, angiotensin II receptor blockers.
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In addition, 846 patients completed the EQ-5D questionnaire, with 490 on VKA and 356 on
DOAC:s. Patients on VKA had more mobility limitations than patients on DOACs (37.55% vs. 24.16%,
p <0.001), more restriction with usual activities (24.69% vs. 18.26%, p=0.026), and more
pain/discomfort (31.84% vs. 24.16%, p=0.015). There were fewer patients with health status 11111 in
the VKA group (39.39% vs. 55.34%, p<0.001). Table 2 shows results of the EQ-5D questionnaire. The
VAS score was also lower in patients on VKA (66.35 vs 70.75, p<0.001) (Table 2 and Figure 1).

Table 2. EQ-5D questionnaire scores.

Total VKA DOAC value
(n=846)  (n=490)  (n=35¢) P
Mobility
Patients with some problems (%) 31.91 37.55 24.16 <0.001
Patients with extreme problems (%) 0.47 0.41 0.56 1.000
Self-care
Patients with some problems (%) 7.92 8.78 6.74 0.279
Patients with extreme problems (%) 0.71 0.61 0.84 0.700
Usual activities
Patients with some problems (%) 21.99 24.69 18.26 0.026
Patients with extreme problems (%) 1.89 2.04 1.69 0.802
Pain / Discomfort
Patients with some problems (%) 28.61 31.84 24.16 0.015
Patients with extreme problems (%) 2.72 3.47 1.69 0.136
Anxiety / depression
Patients with some problems (%) 26.12 26.53 25.56 0.751
Patients with extreme problems (%) 3.19 3.88 2.25 0.235
Visual Analog S;;le (VAS) mean= (e 54161 6635+16217075+1562 <0.001
EQ-5D index, mean + SD 0.82+021 0.79+021 0.85+0.2  <0.001
Patients with health status 11111 (%) 46.10 39.39 55.34 <0.001
Total VKA DOAC
The best possible health The best possible health The best possible health
100 100 100
90 90 20
80 80 80
68.2 70 66.4 70 70.8 70
60 60 60
S0 S0 50
40 40 40
30 30 30
20 20 20
10 10 10
0 0 0
The worst possible health The worst possible health The worst possible health

Figure 1. Visual Anolog Scale scores.
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Adjusting for baseline characteristics, the type of anticoagulant was not an independent factor
for more mobility limitations, more restriction in usual activities, or more pain/discomfort (Table 3).
Yet, female gender, coronary artery disease, HASBLED score, and symptomatic AF (EHRA scale >2)
were associated with greater limitations. The type of anticoagulant was not an independent predictor
of the EQ-5D index, as was the VAS score in a multivariate analysis (Table 4). Clinical factors (female
gender, chronic obstructive pulmonary disease (COPD), higher CHA2DS2-VASc scores, EHRA scale
>2 and diuretic use were linked to a lower EQ-5D index and VAS score.

Table 3. Multivariate logistic regression analysis.

Mobility
Final model
OR CI 95% P value
OAC (DOACQ) 0.99 0.69 1.42 0.959
Age 1.04 1.02 1.07 <0.001
Female 2.46 1.71 3.55 <0.001
CAD 1.84 1.13 2.98 0.014
COPD 1.91 1.15 3.20 0.013
CHA2DSVASc score 1.2 1 1.43 0.044
HASBLED score 1.2 1 1.43 0.006
EHRA scale >2 1.75 1.20 2.56 0.004
AF type
Paroxysmal 1.41 0.82 242 0.212
Persistent 2.42 1.42 4.14 0.001
Long-standing persistent 2.43 0.84 7.06 0.102
Permanent 1.59 0.96 2.63 0.069
Diuretics 1.57 1.09 2.27 0.015
Usual Activity
Final model
OR CI95% P value
OAC (DOACQ) 0.99 0.68 1.44 0.966
Female 2.01 1.41 2.88 <0.001
CAD 2.05 1.27 2.31 0.003
HASBLED score 1.70 1.32 2.19 <0.001
EHRA scale 3-4 4.27 2.40 7.62 <0.001
AF type
Paroxysmal 2.70 1.48 493 0.001
Persistent 2.81 1.54 5.11 0.001
Long-standing persistent 2.04 0.63 6.55 0.233
Permanent 2.80 1.59 4.94 <0.001
Diuretics 1.77 1.22 2.58 0.003
Pain/Discomfort
Final model
OR CI95% P value
OAC (DOACQ) 0.97 0.69 1.36 0.854
Female 1.95 1.39 2.74 <0.001
CAD 1.57 0.99 2.48 0.055
CHA2DSVASc score 1.25 1.08 1.44 0.003
HASBLED score 1.28 1 1.68 0.047
EHRA scale 3-4 242 1.43 4.11 0.001
Valvular heart disease 1.51 1.01 2.27 0.046

Abbreviations as table 1.
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Table 4. Multivariate lineal regression analysis.

EQ-5D index
Final model
Coefficient CI 95% P value
OAC (DOAC) 0.009 -0.019 0.036 0.534
Female -0.092 -0.121 -0.063 <0.001
CAD -0.055 -0.095 -0.016 0.006
COPD -0.059 -0.101 -0.017 0.006
CHA2DSV ASc score -0.014 -0.026 -0.001 0.029
HASBLED score -0.040 -0.061 -0.019 <0.001
EHRA scale >2 -0.040 -0.068 -0.013 0.004
AF type
Paroxysmal -0.026 -0.065 0.013 0.185
Persistent -0.039 -0.076 -0.001 0.042
Long-standing persistent -0.041 -0.123 -0.042 0.336
Permanent -0.044 -0.082 -0.006 0.024
Diuretics -0.039 -0.068 -0.009 0.011
VAS
Final model
Coefficient CI95% P value
OAC (DOACQ) 147 -0.74 3.68 0.192
Female -3.39 -5.73 -1.05 0.005
COPD -4.31 -7.68 -0.93 0.012
Anaemia -5.68 -11.03 -0.33 0.038
Hyperlipidaemia -2.91 -5.03 -0.79 0.007
CHA2DSV ASc score -1.09 -2 -0.19 0.018
EHRA scale >2 -5.10 -7.33 -2.86 <0.001
Diuretics -2.80 -5.18 -0.41 0.021
Antiarrhythmic drug treatment 2.44 0.16 4.72 0.036

Abbreviations as table 1.

In addition, 713 patients completed the ACTS questionnaire, along with 416 on VKA, and 297
on DOAC:s. Patients on VKA had lower scores for burden and benefit than those on DOACs (52.1 vs.
55.5, p<0.001 and 11.13 vs. 11.75, p<0.001, respectively), which indicates lower satisfaction with
anticoagulation treatment (Table 5). The negative impact of anticoagulant treatment on daily life was
higher for VKA, and the positive impact of anticoagulant treatment was also lower for VKA (Table
5).

Table 5. ACTS questionnaire scores.

Total (n=713= VKA (n=416) DOAC (n=297) p-value

Burden score, mean + SD 53.51 £7.96 52.09 +8.44 55.5+6.75 <0.001
Benefit score, mean + SD 11.39 +2.51 11.13+£2.42 11.75+2.6 <0.001
General negative impact, mean + SD 1.68 +1.01 1.77 +1.02 1.56 + 0.99 <0.001
Distribution of scores, % <0.001

1 58.20 51.20 68.01

2 26.51 31.73 19.19

3 6.59 8.65 3.70

4 6.17 5.29 741

5 2.52 3.13 1.68
General positive impact, mean + SD 3.65£0.99 3.56 + 0.96 3.78 £1.02 <0.001
Distribution of scores, % <0.001

1 3.65 3.61 3.70

2 9.96 10.34 9.43

3 20.62 25.00 14.48

4 49.51 49.04 50.17
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5 16.27 12.02 22.22
Burden: the higher the score, the lower burden. Benefit: the higher the score, the greater the benefit.

4. Discussion

This study includes a contemporary cohort of AF patients on OAC treatment, and evaluates
differences in QoL and patient satisfaction while taking VKA or DOACs.

Main findings: (1) Patients on VKA had more mobility limitations, more restriction in usual
activities, and more pain/discomfort, as well as a lower EQ-5D index and VAS scores than patients
on DOACs; (2) Baseline characteristics differed between taking VKA and DOACs; (3) Patient
satisfaction with anticoagulant treatment improved on DOACs.

It is well-known that QoL is impaired in AF patients, independent of other cardiovascular
conditions ¢°. There is limited data comparing the benefit of different anticoagulant treatments
regarding QoL. Moreover, QoL assessment is constrained by the presence of different tools to assess
it, and the lack of cross-validation of several AF-specific QoL tools & 517 We used the EQ-5D
questionnaire to evaluate QoL in AF patients receiving OAC, VKA, and DOACs, although we found
more mobility limitations, more restriction in usual activities, and more pain/discomfort in patients
taking VKA. We also found a lower EQ-5D index and a lower VAS score in those on VKA. However,
when analysing baseline characteristics, we found more comorbidity in patients on VKA, as it was
not an independent factor for worse QoL; female gender, CHADS-VASc and HASBLED scores,
coronary artery disease, COPD, and EHRA classification were associated with more QoL limitations.
These findings are assessed according to the literature, which consistently describes poorer QoL in
female AF patients, but it is not clear if this reflects gender differences in the population, or is related
to AF per se 8. The EHRA scale describes symptom severity in AF patients, and is related to QoL
2. Several patient factors, such as symptomatic heart failure, diabetes, COPD, and coronary artery
disease, are associated with worse QoL 921,

Baseline clinical characteristics are significantly different between anticoagulants, VKA and
DOAC S, and these variations are associated with patient QoL, as we mentioned before. The marked
differences between patients in this study, in which patients were included and treated by a
cardiologist, can be explained by the restriction to prescribe DOACs, established by our health system
22, Briefly, our National Health System considers the use of DOACs in patients with allergy or specific
contraindication for VKA, in those with previous intracranial haemorrhage, in patients with a stroke
and high risk of haemorrhagic transformation, in patients with arterial embolism, despite use of VKA
with good range control, and those on VKA with poor controls (time of therapeutic range <60% for 6
months). In all other cases, our National Health System does not finance prescriptions for DOAC.
The only way to prescribe them, excluding previous criteria, involves intervention (electrical
cardioversion or ablation), in which the need for OAC lasts 2-3 months without chronic
anticoagulation; in these cases, the hospital pharmacy provides patient treatment. VKA patients are
older, have more women, and more risk factors.

Finally, we used the ACTS questionnaire, a validated metric of patient-reported burden and
benefit of oral anticoagulation, to evaluate patient satisfaction with anticoagulant treatment, which
was higher for DOACs than for VKA. Higher ACTS scores for patients on DOACs vs. VKA were
previously reported in other cohorts 224, These findings are likely due to differences between each
treatment. VKA was the mainstay of OAC, but is a difficult drug to dose and monitor. Due to the
variability in dose-response with VKA treatment, monitoring the degree of anticoagulation is
imperative, usually needing a changed dose %. Patients on VKA must follow a strict diet, due to
multiple food interactions and drug-drug interactions. However, DOACs have major pharmacologic
advantages over VKA, including rapid onset and offset of action, few drug interactions, and
predictable pharmacokinetics, eliminating the need for regular coagulation monitoring 2. All these
advantages may justify the greater satisfaction found in patients on DOACs. This information,
provided by ACTS questionnaire, suggests that for patients taking VKA, patient-reported care
satisfaction should be routinely assessed, and, in those patients with low satisfaction, switching from
VKA to DOACs should be considered.
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5. Limitations

This is an observational study; however, it included a high number of patients from different
regions, so findings on baseline characteristics, QoL, and patient satisfaction with treatment reflect
the data of a wide AF population.

The EQ-5D questionnaire is generic and not designed specifically for AF patients; such that its
sensitivity and discriminative capacity is lower than that of other questionnaires. It has been
described as a ceiling effect (patients with maximum scores and health status 11111), which may
present some difficult comparisons.

The ACTS questionnaire does not provide information about patient satisfaction, so some issues
may not be represented as outcomes, self-efficacy, or patient acceptance of treatment. Other factors,
such as the duration of OAC therapy before administering the ACTS questionnaire could influence
results. In this first study, we did not evaluate whether the burden and benefit scores changed during
follow-up.

6. Conclusions

In a contemporary cohort of AF patients taking OAC, those on VKA had more comorbidity,
more mobility limitations, more restriction in usual activities and more pain/discomfort, and a lower
EQ-5D index and VAS scores than patients on DOACs. As such, patient satisfaction with
anticoagulants is higher when taking DOACs.
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the support from the Sociedad Gallega de Cardiologia, Corua, Spain.
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Appendix (ACTS questionnaire)

During the past 4 weeks...
1. How much does the possibility of bleeding as a result of anti-clot treatment limit you from taking part in
vigorous physical activities? (e.g. exercise, sports, dancing, etc.).
2. How much does the possibility of bleeding as a result of anti-clot treatment limit you from taking part in
your usual activities? (e.g. work, shopping, housework etc.).
How bothered are you by the possibility of bruising as a result of anti-clot treatment?
How bothered are you by having to avoid other medicines (e.g. aspirin) as a result of anti-clot treatment?
How much does anti-clot treatment limit your diet? (e.g. food or drink, including alcohol).

o Ok W

How much of a hassle (inconvenience) are the daily aspects of anti-clot treatment? (e.g. remembering to
take your medicine at a certain time, taking the correct dose of your medicine, following a diet, limiting
alcohol, etc.).

7. How much of a hassle (inconvenience) are the occasional aspects of anti-clot treatment? (e.g. the need for
blood tests, going to or contacting the clinic/doctor, making arrangements for treatment while travelling
etc.).

Now I want to ask you about daily and occasional aspects of your ACT during the past 4
weeks!

8.  How difficult is it to follow your anti-clot treatment?

9. How time-consuming is your anti-clot treatment?

10. How much do you worry about your anti-clot treatment?

11. How frustrating is your anti-clot treatment?

12. How much of a burden is your anti-clot treatment?

13.  Overall, how much of a negative impact has your anti-clot treatment had on your life?

14. How confident are you that your anti-clot treatment will protect your health? (e.g. prevent blood clots,
stroke, heart attack, DVT, embolism)

15. How reassured do you feel because of your anti-clot treatment?
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16. How satisfied are you with your anti-clot treatment?
17.  Overall, how much of a positive impact has your anti-clot treatment had on your life?
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