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Framing anticoagulation control
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Juan Cosín-Sales1*, Jose Polo-García2, Olga Gavín Sebastián3,
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de Casar de Cáceres, Cáceres, Spain, 3Department of Hemathology, Hospital Clínico Universitario
Lozano Blesa, Zaragoza, Spain, 4Real World Evidence (RWE), IQVIA S.A, Madrid, Spain
Introduction and objectives: The use of vitamin K antagonists (VKA) in patients
with atrial fibrillation (AF) in Spain remains high, even though the available data
on anticoagulation control (TRT, time in therapeutic range) shows suboptimal
results. The objective of the AMFA project, an atlas of the management of
anticoagulation in patients with AF, was to describe oral anticoagulation
management in Spanish´ patients.
Materials and methods: The AMFA Project is a descriptive, multicenter study. It
included information from 60 healthcare areas from each of the 17 Spanish
regions. Consensus methodologies were used to analyze qualitative
information obtained from the physicians’ experience and perception and
quantitative data collected through a specialized study questionnaire. In this
questionnaire, experts were asked to include data of the last 10 consecutive
patients attended with AF on anticoagulation treatment.
Results: Records from 1,580 patients were obtained from 176 experts. Of them,
34.7% were cardiologists, 32.9% general practitioners (GPs), and 32.4%
hematologists. The utilization rates of Direct Oral Anticoagulants (DOACs) and
VKAs in clinical practice was 55.8% and 43.3%, respectively, which was not
correlated with experts’ perception. Clinical practice data revealed that 30.3%
of the patients included did not have international normalized ratio (INR) or
TTR data available, while only 3.8% of the experts reported that INR/TTR
information was not available according to their perception. Considering only
patients who had INR and TTR available, clinical practice showed that 59.0%
of the patients had their coagulation in range, while the remaining 41.0% were
uncontrolled. This result matches with the general perception reported by the
experts, 62.6% of patients in range. Additionally, up to 22.2% of patients
received DOAC treatment at suboptimal doses.
Conclusions: These data highlight the suboptimal control of the INR of patients,
as well as the difficulties in DOACs access in Spain. The study uncovers the need
to implement actions to improve INR control, facilitate access to DOACs
treatment, and standardize AF patients’ management. Establishing protocols
that facilitate intervention may optimize the management of the patients with AF.
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01 frontiersin.org

http://crossmark.crossref.org/dialog/?doi=10.3389/fcvm.2025.1426072&domain=pdf&date_stamp=2020-03-12
mailto:jcosinsales@gmail.com
https://doi.org/10.3389/fcvm.2025.1426072
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1426072/full
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1426072/full
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1426072/full
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1426072/full
https://www.frontiersin.org/articles/10.3389/fcvm.2025.1426072/full
https://www.frontiersin.org/journals/cardiovascular-medicine
https://doi.org/10.3389/fcvm.2025.1426072
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


Cosín-Sales et al. 10.3389/fcvm.2025.1426072
1 Introduction

Atrial fibrillation (AF) is the most common chronic cardiac

arrhythmia. The prevalence of AF in Spain is >4% in the

population over 40 years, rising with increasing age older than

60 years, and 17.7% among those over 80 years (1, 2). AF is

associated with high morbidity and mortality due to an increased

risk of thromboembolic events and other cardiac complications.

The most severe consequence of AF is the risk of stroke (3, 4).

Effective management of AF involves anticoagulation, cardiac

rhythm and rate control (5). In Spain, the most common

anticoagulant therapy are vitamin K antagonists (VKAs) (6).

However, VKAs present significant limitations such as a narrow

therapeutic range, numerous drug/food interactions, and the

need of frequent monitoring and dose adjustments (7, 8). VKAs

dosing is monitored through the calculation of the international

normalized ratio (INR). The quality of the anticoagulation

treatment is determined though the calculation of the time in

therapeutic range (TTR). Adequate anticoagulation control is

achieved when TTR is >60%–65%. Therefore, a patient is

considered to have poorly controlled coagulation when their TTR

falls below 60%–65% (9).

DOACs have shown a similar or even more favorable efficacy

and safety profile compared to VKAs (10), and are considered

first-line therapy for the prevention of stroke and systemic

embolism in patients with AF (5). However, in Spain DOACs

prescription requires an inspection visa for reimbursement and is

often reserved for patients whom VKA treatment fails to maintain

an adequate TTR (11). This can lead to delays in treatment access,

inconveniences for patients, variability in access conditions among

regions (12), and lower use of DOACs in Spain (60.2%) compared

to other European countries (78%–92%) (13, 14).

Evidence suggests that only 40%–50% of the patients treated

with VKAs achieve an INR within the therapeutic range at least

65% of the time. This may lead to suboptimal anticoagulation

and an increased risk of serious events for AF patients (7, 15, 16).

Several scientific societies and healthcare settings have

established guidelines to facilitate effective anticoagulation

management in AF patients (17, 18). Nevertheless, recognized

discrepancies among healthcare professionals underscore the

need for standardized protocols (19).

The objective of this study is to understand the current status of

anticoagulation healthcare in Spain and to identify best practices.

Their implementation across different centers and health areas

could optimize the management of anticoagulated patients.
2 Materials and methods

2.1 Study design

The Atlas of Anticoagulation Management in Patients with

Atrial Fibrillation, the AMFA Project, is a descriptive,

multicenter study conducted in Spain. It included information of

60 different healthcare areas belonging to each of the 17 Spanish
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regions. It was endorsed and coordinated by three Scientific

Societies: Spanish Society of Cardiology (SEC), Spanish Society of

Primary Care Physicians (SEMERGEN), and Spanish Society of

Thrombosis and Hemostasis (SETH). AMFA Project design,

study materials, and the selection of the sanitary areas,

participants, and final outcomes, were validated by a scientific

committee that includes three experts from each scientific society.

The study relies on consensus-based methodologies that

combine qualitative information obtained from the participating

physicians experience and perception and quantitative data

collected through a study specific questionnaire. In this

questionnaire, experts were asked to include data of the last 10

consecutive patients with AF on anticoagulation treatment

attended. The study included 60 meetings between April 2022

and May 2023.

Specific criteria for the completion of the questionnaire and

group meeting dynamics were focused on patients diagnosed

with nonvalvular AF who initiated oral anticoagulant treatment.

Center care protocols of each participant and routine clinical

practice were considered.
2.2 Objectives of the study

The primary objective of AMFA study was to comprehensively

analyze the implementation of oral anticoagulation management in

Spain across multidisciplinary teams and regional areas and

identify best practices and areas for enhancing patient treatment.

Thus, the percentage of patients treated with VKAs and TTR

≥60% was quantified and compared against physicians’

perception about this control.

Secondary objectives were to describe the AF patient journey

for anticoagulation management, identify guidelines and

protocols used in clinical practice, monitor long-term

anticoagulated patients, assess INR control, identify weaknesses

and strengths in patient management, and determine the

decision-making process to switch patients from VKAs to

DOACs, and the DOACs doses used in clinical practice.
2.3 Study population

Two different populations participated in the AMFA project.

Medical professionals across 60 healthcare areas in Spain

specialized in Cardiology, Hematology, and Primary Care (PC)

and patients with AF. Patients with moderate or severe

rheumatic mitral stenosis and/or mechanical cardiac valvular

prostheses were excluded.

Sample size for the experts was calculated considering that,

with 169 physicians interviewed and having responded INR and

TRT-related items, we would obtain a marginal error of

approximately 7.5% for the primary objective, considering below

10% acceptable. With data from 843 patients having INR and

TRT responses, a precision of at least 5% would be expected for

patient-related categorical evaluations, assuming an expected
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proportion of 50% (thus, assuming maximum indetermination),

and a 95% level of confidence.
2.4 Ethical considerations

As no individual patient data or clinical history was recorded,

the SERGAS Ethics Committee (the reference Ethics Committee

that evaluated the study) determined that the study did not

require evaluation or informed consent from patients.
2.5 Statistical analysis

The qualitative data obtained in each meeting were processed

through a consensus analysis, identifying differences and

similarities in the participants’ responses. These were transcribed

into reports by healthcare area and presented aggregated in the

final study report.

Regarding quantitative data, statistical analysis was performed

in line with the approved Statistical Analysis Plan, using SAS

Enterprise Guide version 7.1 and Microsoft Excel. Continuous

variables were described by the number of valid/missing

observations, mean, standard deviation (SD), median, 25th and

75th percentiles (P25 and P75, respectively), minimum and

maximum were described. Categorical variables were described

by frequencies and related percentages. All quantitative data was

managed in aggregate form, considering 3 levels of analysis:

national level, regional level and by medical specialty.
FIGURE 1

Number of collaborating centers in AMFA Project.
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3 Results

3.1 Study population

The study involved 180 medical professionals across 60

healthcare areas in Spain (Figure 1). Three experts (one per

specialty) by healthcare area were asked to answer a study

questionnaire and participate in a multidisciplinary consensus

meeting, were answers and further topics were discussed. Of the

180 participants in the AMFA Project, 97.8% completed the

questionnaire (N = 176) and 98.9% attended the meetings

(N = 178). Data from 1,580 patients was collected from the 176

experts that completed the questionnaire.
3.2 Sociodemographic and clinical
characteristics

The mean age (SD) of the 176 experts that completed the

questionnaire was 47.9 (±10.3) years, with an average of 21.1

(±10.1) years of clinical experience. Clinical specialty was

distributed as follows: 34.7% cardiology, 32.9% general

practitioners (GPs), and 32.4% hematology (Table 1). Data of a

total of 1,580 patients were collected from expert’s clinical

practice. In general, the patients exhibited a prevalence of

permanent AF of 46.0%. More than half of the patients (55.1%)

were over 80 years old and in 83.3% of the cases, body weight

was >60 kg. The CHA2DS2-VASc score predominantly ranged

between 2 and 4 points (66.8%). The hemorrhagic risk grade

values measured using the HASBLED scale were predominantly

<3, with 69.3% of patients with a score ≤3. Furthermore, 11.5%
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TABLE 2 Clinical characteristics of patients reported in clinical practice.

Variable Criteria Total
AF type Paroxysmal 533 (33.78%)

Persistent 319 (20.22%)

Permanent 726 (46.01%)

Major bleeding risk HASBLED < 3 1,093 (69.31%)

HASBLED ≥ 3 484 (30.69%)

CHA 2 DS 2 -VASc score for atrial
fibrillation stroke risk

0 22 (1.39%)

1 176 (11.14%)

Between 2 and
4

1,056 (66.84%)

5 or more 326 (20.63%)

Age >80 710 (44.94%)

<80 870 (55.06%)

History of intestinal bleed requiring
hospitalization

Yes 181 (11.46%)

No 1,398 (88.54%)

TABLE 1 Sociodemographic characteristics of physicians participating in
the AMFA Project.

Variable Criteria Total
Age Mean (SD) 47.85 (10.34)

Median 48.00

Clinical experience (years) Mean (SD) 21.07 (10.12)

Median 21.50

Specialty Primary care 58 (32.95%)

Cardiology 61 (34.66%)

Hematology 57 (32.39%)

SD, standard deviation.

TABLE 3 Presence, location, and recognition of anticoagulation units.

Variable Criteria Total
Presence of anticoagulation units for INR
control in their healthcare area

Yes (1) 158 (90.80%)

No 16 (9.20%)

Location of the anticoagulation unit
(multiple answer) (1)

Hospital 117 (74.05%)

PC Center 9 (5.70%)

PC shared with H 49 (31.01%)

Other 2 (1.27%)

In hospital and
specialty center

2 (100%)

Anticoagulation unit details (1) Yes, it is a reference
unit

74 (46.84%)

Yes, but it is not a
reference unit

26 (16.46%)

No 8 (5.06%)

Don’t Know/No
Answer

50 (31.65%)

PC, primary care; SD, standard deviation; INR, international normalized ratio; C, cardiology;

H, hematology.
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of patients had a history of intestinal bleed requiring

hospitalization (Table 2).
3.3 Anticoagulation units

Over 90% of experts reported the presence of anticoagulation

units in their healthcare area, primarily located in hospitals

(74.1%). Nearly half of these units (46.8%) were considered as

reference units (Table 3). In patients starting with a VKA,

experts reported that the first INR control occurred at

approximately 5 days from prescription for both warfarin and

acenocumarol treatments, with scheduled patient follow-up visits

occurring every 31 days (Table 4). 40.2% of physicians indicated

that they had a specific DOAC’s follow-up clinic, mainly

depending on hematology department (Table 4), although it is

generally used for initial follow-up visits only.

Across each geographic region and individual center, a distinct

patient journey unfolded from the initial diagnosis through

treatment initiation and subsequent follow-up. This complexity

led to the identification of up to 8 patient journey archetypes,

i. e. a classification made depending on the healthcare model that

each center got. These archetypes help healthcare providers

understand and anticipate the diverse ways patients interact with

the healthcare system, from initial symptoms to diagnosis,

treatment, and follow-up care. Notably, the singular commonality
Frontiers in Cardiovascular Medicine 04
observed across all regions was the diagnosis of AF in PC or

emergency departments, with the most complex cases warranting

referral to hematology for specialized management.
3.3.1 Prescription of DOACs vs. VKAs
Significant variability was observed in the criteria for initiating

DOACs as first-line therapy. It was found that around 56% of the

experts prescribed DOACs as first-line treatment under specific

conditions, particularly when VKAs were contraindicated and in

patients with suboptimal INR control (TTR <60%). Conversely,

39 experts (30.9%) consistently initiated DOACs as first-line

therapy, especially cardiologists (47.7%) (Table 5).

According to the results of clinical practice, 43.3% of patients

were on treatment with VKAs while 55.8% were on treatment

with DOACs (Figure 2B). Acenocumarol was found to be the

most frequently prescribed anticoagulant, with 40.8% of treated

patients receiving this medication, followed by apixaban in 25.4%

of the cases (Figure 3). The use of VKAs and DOACs in clinical

practice diverged from the perception of experts, who reported

an inverted prescription percentage, with a perception of a

higher prescription of VKAs than DOACs (56.8% vs. 37.3%,

respectively) (Figure 2A).
3.3.2 Control of coagulation
Regarding patients’ coagulation control, clinical practice

revealed that 30.3% of the patients did not have INR nor TTR

available in their records (np = 255) (Figure 4). Cardiology was

the specialty with the higher degree of INR and/or TTR not

available (45.5%), followed by hematology and GPs which

reported 26.0% and 15.8% of patients without INR and/nor TTR

available (Figure 4). This result differs from the experts’

perception, since only 3.8% of them claimed that INR/TTR

would not be available [0.9% of general practitioners (GP) (±2.7),

3.6% of hematologists (±6.5), and 6.6% of cardiologists (±19.3)].

Considering only patients who had INR and TTR available,

clinical practice showed that only 59.0% (np = 347) of the
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TABLE 4 First and follow-up INR control in patients treated with VKAs and presence of specific DOAC clinics reported by specialty.

Variable Criteria PC H C Total
Controlled patients INR Mean (SD) 69.28 (15.75) 63.72 (15.15) 56.07 (15.15) 62.89 (15.37)

Median 70.00 60.00 60.00 65.00

First INR control for patients treated with warfarin (days) Mean (SD) 5.41 (4.88) 4.31 (0.93) 5.59 (5.43) 5.04 (4.06)

Median 4.00 4.50 5.00 4.00

First INR control for patients treated with acenocumarol (days) Mean (SD) 5.46 (4.60) 3.45 (1.10) 5.12 (3.73) 4.62 (3.55)

Median 4.00 3.00 4.50 3.00

INR control for stable patients (days) Mean (SD) 32.79 (17.91) 29.48 (7.27) 30.89 (12.17) 31 (13.28)

Median 30.00 30.00 30.00 30.00

Specific DOAC Clinic Yes 10 (17.54%) 34 (62.96%) 24 (41.38%) 68 (40.24%)

No 47 (82.46%) 20 (37.04%) 34 (58.62%) 101 (59.76%)

DOAC, direct oral anti-coagulant; PC, primary care; C, cardiology; H, hematology; SD, standard deviation; INR, international normalized ratio.

TABLE 5 Reported criteria to determine if a patient with AF is a candidate
for first-line treatment with DOACs by specialty.

Variable Criteria PC H C Total
Criteria to
determine if a
patient with AF
is a candidate for
first-line
treatment with
DOACs (multiple
responses)

DOAC as the
first option,
regardless of
criteria

6
(14.29%)

12
(30.00%)

21
(47.73%)

39
(30.95%)

VKA as the first
option,
regardless of
criteria

12
(28.57%)

6
(15.00%)

1
(2.27%)

19
(15.08%)

DOAC cannot be
prescribed as the
first option; a
VKA must be
started. When
prescribing a
DOAC, IPT
criteria must
always be met

26
(61.90%)

22
(55.00%)

22
(50.00%)

70
(55.56%)

DOAC, direct oral anti-coagulant; PC, primary care; C, cardiology; H, hematology; SD,
standard deviation; INR, international normalized ratio.
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patients had their anticoagulation treatment in range, while the

remaining 41.0% (np = 241) were uncontrolled. The distribution

of anticoagulation control according to patient data varied across

different Spanish regions. As an example, clinical practice from

experts in Asturias showed that 78.3% of the patients on VKAs

treatment had their coagulation in range, while in Murcia, only

41.7% patients were adequately controlled (Figure 5).

The mean of appropriated controlled patients (59.0%) was

aligned with the general perception reported by the experts,

(62.6% of patients in range) (Figure 6). According to perception,

GPs reported the lowest rate of reviewing INR and TTR, and

19.3% claimed that although they had access to INR and TTR

data, they did not review these data regularly (Figure 7).

Regarding DOAC treated patients, clinical practice revealed

that up to 22.2% patients received DOACs at inadequate doses

(np = 617) (Figure 8). Patients treated with dabigatran showed the

highest percentage of patients correctly dosed (91.7%), followed

by edoxaban (78.2%), rivaroxaban (70.8%), and apixaban

(70.4%), respectively. However, expert’s perception was more

optimistic, reporting a median of only 12.3% (±11.5) of patients

with an inappropriate dose of DOACs (Figure 8).
Frontiers in Cardiovascular Medicine 05
4 Discussion

The present study reveals the heterogeneity and suboptimal

management of anticoagulation in patients with AF in Spain. As

mentioned, effective management of AF involves establishing a

proper anticoagulation alongside rhythm and rate control (5).

The main pitfalls we found were the high degree of VKA use,

the difficulty to access to TTR in many cases and the inadequate

dose used in DOACs.

VKAs have been the first line of oral anticoagulant

treatment from the early 1950s until recent years. However, its

use in clinical practice presents several challenges (20).

Currently, clinical guidelines recommend DOACs over VKAs

for stroke prevention in AF, due to their greater safety, ease of

control, lower degree of drug and food interactions, and the

fact that DOACs do not require close monitoring as VKAs

(10, 21, 22). However, in Spain, DOACs prescription requires

an inspection visa for reimbursement and dispensing at

pharmacies (20).

Several previous studies show that Spain lags behind other

European countries in the use of DOACs (13). This may result

in suboptimal anticoagulation for patients in this country. The

findings of the AMFA study have supported this fact. The

suboptimal management of anticoagulation in Spain has been

attributed to various factors such as inadequate monitoring of

both VKAs and DOACs patients, inadequate dosing, lack of

consistency across different regions and centers, and challenges

related to access and inequality in the access of anticoagulants.

Results of clinical practice have revealed an inadequate

monitoring in patients receiving VKA treatment, with 30.3% of

doctors reporting that they didn’t have access to INR or TTR

values for their patients. This is a potential indicator suggesting

that patients on VKAs may not be receiving the necessary and

frequent monitoring, leading to inadequate control of their

anticoagulation treatment. Interestingly, this finding diverges

from the perception of clinicians, as only 3.8% of experts claimed

during interviews that INR/TTR values were unavailable. These

findings could explain why only 59.0% of the analyzed patients

had their coagulation within the target range, while the

remaining 41.0% were not adequately controlled. Maintaining

VKA treatment in patients with poor INR control increases both
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FIGURE 2

Percentage of patients according to the received treatment. (A) Data based on clinical practice patients; (B) data based on experts’ perception. VKA,
vitamin K antagonists; DOAC, direct oral anti-coagulant; LMWH, low molecular weight heparin.

FIGURE 3

Percentage of patients treated with VKAs and DOACs according to clinical practice data.

Cosín-Sales et al. 10.3389/fcvm.2025.1426072
the risk of thromboembolic and hemorrhagic complications and

the associated costs (23).

These results are supported by other studies in the Spanish

setting, such as the PAULA study, which showed that only 57%–

60% of patients had an adequate INR control (24). The

ESPARTA study demonstrated suboptimal control of INR in 57%

of patients anticoagulated with VKAs, and also showed non-

compliance with the criteria for the use of DOACs issued by the

Spanish Agency of Medicines and Medical Devices (AEMPS) (25).
Frontiers in Cardiovascular Medicine 06
Despite the good correlation between perceived and actual

TTR, many physicians still considered DOACs as a second-line

therapy compared to VKAs. This preference is due to several

factors: (a) Historical preference and familiarity: VKAs have been

the standard for many decades, leading to greater familiarity

among physicians; (b) Regulatory and reimbursement policies: In

Spain, prescribing DOACs often requires an inspection visa for

reimbursement, creating administrative hurdles; (c) Clinical

guidelines and protocols: Some guidelines and protocols still
frontiersin.org
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FIGURE 4

Percentage of patients treated with VKA based on total INR and TRT values reported in clinical practice depending on specialty. PC, primary care; C,
cardiology; H, hematology; INR, international normalized ratio; TTR, time in therapeutic range.

FIGURE 5

Percentage of patients with adequately controlled coagulation (TTR > 60 0 65%) by region according to clinical practice data. *Extremadura reported
only 11 cases, which may bias the results. †Percentages were calculated excluding patients in which INR and/or TRT was not available.

Cosín-Sales et al. 10.3389/fcvm.2025.1426072
prioritize VKAs as the initial treatment; (d) Perceived cost and

accessibility: DOACs are more expensive than VKAs, influencing

decisions in budget-constrained healthcare systems; and (e)

Patient-specific factors: Individual patient characteristics, such as

comorbidities and preferences, can make VKAs more suitable in
Frontiers in Cardiovascular Medicine 07
certain cases. Addressing these barriers is important to promote

the appropriate use of DOACs where clinically indicated.

In AMFA study, the 90.80% of the specialists reported that

their center did have a specific anticoagulation unit. These results

are interesting in the context of the suboptimal control of
frontiersin.org
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FIGURE 6

Percentage of patients receiving VKA treatment based on the total INR and TTR values, with the exclusion of patients for whom INR/TTR data is not
available. (A) Data based on experts’ perception; (B) Data based on clinical practice patients. *255 patients in whom INR and/or TRT were not available
were excluded of this analysis for comparability reasons.

FIGURE 7

Access to INR and TTR values by specialty according to perception. PC, primary care; C, cardiology; H, hematology; INR, international normalized
ratio; TTR, time in therapeutic range.

Cosín-Sales et al. 10.3389/fcvm.2025.1426072
anticoagulation in Spain reported by the AMFA study. The

presence of specific anticoagulation units would lead to think

about better control of anticoagulation. However, the results of

the AMFA study demonstrate that there is no direct relation
Frontiers in Cardiovascular Medicine 08
between the presence of anticoagulation units and better control

of anticoagulation. These data reveal that there are other factors

involved in the control of anticoagulation that hinder or do not

facilitate optimal control of anticoagulation, which open a
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FIGURE 8

Average number of patients treated with DOACs based on the dosage according to clinical practice data. *Calculations are made based on the
summary or product characteristics of each drug, assuming patients receiving edoxaban are not treated concomitantly with P-glycoprotein (P-gp)
inhibitors: cyclosporine, dronedarone, erythromycin or ketoconazole.

Cosín-Sales et al. 10.3389/fcvm.2025.1426072
possible area of research to elucidate the reasons why in Spain and,

despite having the necessary tools, the control of VKA

anticoagulated patients is not being carried out adequately.

It is important to note that the inadequate of control described

in the AMFA study is not exclusive to VKAs. Clinical practice

results indicate that a significant number of patients receiving

DOAC treatment were prescribed either higher or lower doses

than the recommended; these patients corresponded to 22.2%.

Specifically, different DOACs showed similar patterns, although

edoxaban could be slightly overestimated because of the

assumption that patients were not treated with P-glycoprotein

inhibitors. In addition, low dose of dabigatran is considered

always as “correct”, since there are some guidelines that

recommend it, explaining the high degree of correctly dosed

patients. The data confronted clinicians’ perceptions, as it was

reported that a median of 12.3% of patients received

inappropriate doses of DOACs, underlining the lack of awareness

of this issue in clinical practice setting. In this context, the

Spanish FANTASIIA Registry identified 32% of patients

anticoagulated with DOACs receiving inappropriate doses,

leading to worse health outcomes when compared to those

correctly anticoagulated (26). Similarly, a study published in 2023

revealed that nearly one-fourth of patients over 75 years old

treated with DOACs in Spain were inappropriately dosed (27).

It is also important to highlight that it was reported that 0.7%

patients received left appendage occlusion, evidencing that this

procedure is recognized for its effectiveness in managing atrial

fibrillation, but its use is typically guided by patient-specific

factors, including the severity of the condition, the presence of

other health issues, and the patient’s overall risk profile (28). The

left appendage occlusion is considered a reasonable option for

these patients, but it is not the first-line treatment according to

the American College of Cardiology (29), aligned with our
Frontiers in Cardiovascular Medicine 09
results. According to study, the most common procedure is the

left appendage occlusion for patients with non-valvular atrial

fibrillation (28). However, other procedures used in these

patients, although not studied in our study, are Cox-Maze

procedures for controlling atrial fibrillation with limited data of

prevalence in Spain.

An additional factor that could be contributing to the lack of

anticoagulation control across the Spanish territory is the

significant heterogeneity in the management of anticoagulation

across different healthcare centers. Each geographic region and

individual center demonstrated a unique patient flow from AF

diagnosis through treatment initiation and subsequent follow-up.

This diversity led to the identification of up to 8 distinct patient

journey archetypes, underscoring the intricate and multifaceted

nature of anticoagulation treatment in Spain. These results

showcased the highly variable clinical practices observed,

highlighting the substantial impact of geographical location and

even the specific hospital where patients receive care.

Consequently, it is apparent that the management of

anticoagulation treatment in Spain is influenced by a multitude

of factors, resulting in a complex and diverse landscape of

clinical practices across the country.

Multiple studies conducted in several European countries have

shown that effective anticoagulation control results in a decrease in

cardiac events and stroke (30, 31). In addition, the introduction of

DOACs has also demonstrated an improvement in patient

outcomes in the healthcare setting of European countries (32,

33). Similarly, a population-based epidemiological study

conducted in Spain from 2005 to 2018 indicated that prior to the

introduction of DOACs, the incidence rate of AF-related

ischemic stroke experienced a consistent rise from 2005 to 2012

(20). However, subsequent to the adoption of DOACs in Spain

for the prevention of AF-related ischemic stroke from 2012
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onwards, the incidence rate remained stable or showed a slight

decrease through 2018 (20).

Although the AMFA study has not studied the economic

impact of DOACs vs. VKAs or the side effects of optimal

anticoagulation, based on the literature, it seems evident that

promoting and expanding the use of DOACs would be beneficial

in social, health and economic terms.

Besides, our study did not specifically analyze the age of the

physicians in relation to their prescribing habits. However, we

did observe some regional variations in the use of DOACs vs.

VKAs. These variations can be influenced by several factors,

including regional healthcare policies, availability of resources,

and local clinical guidelines.

Study’s main strength lies in the inclusion of a high number

of specialists representing all regions in Spain and providing

a comprehensive perspective on anticoagulant treatment

management.

This study also showed comparisons between physicians’

perceptions and real-world patient outcomes, offering a valuable

contribution to the understanding of anticoagulant therapy in

Spain. The main limitations of the study were the incorporation

of aggregated clinical practice data, as well as the amount of

missing data.

The AMFA study uncovers inadequate INR access and control

in patients on VKA treatment and highlights regional disparities. It

also brings to light the gap the discrepancies between perceived and

actual anticoagulation status in Spain. This emphasizes the need to

implement strategies to improve INR control, enhance access to

DOACs, and standardize AF patient management through the

establishment of protocols for optimized care.

To optimize anticoagulation management in Spain, it is crucial

to increase the use of DOACs and improve INR control. This

involves better identification of patients with uncontrolled INR,

as well as enhancing training and communication among various

medical specialties. However, it is necessary to implement

different strategies and improvements to achieve this objective.

Furthermore, the study recommends the integration of advanced

technologies, such as telemedicine and electronic health records, to

facilitate better monitoring and management of anticoagulation

therapy. Collaboration between healthcare providers, policymakers,

and patient advocacy groups is also emphasized as a key factor in

driving these improvements.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

Ethical approval was not required for the study involving

humans in accordance with the local legislation and institutional

requirements. Written informed consent to participate in this

study was not required from the participants or the participants’
Frontiers in Cardiovascular Medicine 10
legal guardians/next of kin in accordance with the national

legislation and the institutional requirements.
Author contributions

JC-S: Conceptualization, Funding acquisition, Methodology,

Project administration, Supervision, Validation, Visualization,

Writing – review & editing. JP-G: Conceptualization, Funding

acquisition, Methodology, Project administration, Supervision,

Validation, Visualization, Writing – review & editing. OG:

Conceptualization, Funding acquisition, Methodology, Project

administration, Supervision, Validation, Visualization, Writing –

review & editing. MRC: Conceptualization, Investigation,

Methodology, Project administration, Resources, Supervision,

Visualization, Writing – original draft. MLA: Conceptualization,

Investigation, Methodology, Project administration, Resources,

Supervision, Visualization, Writing – original draft.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. Project

carried out by the Research Agency of the Spanish Society of

Cardiology (SEC) with an unconditional grant from the Bristol-

Myers Squibb (BMS)-Pfizer alliance.
Acknowledgments

The authors would like to thank all the participants of the
AMFA Project for their participation in the study and for their
involvement in identifying potential areas of improvement in the
management of anticoagulated patients with atrial fibrillation.
Furthermore, the authors would like to thank Jordi Domínguez,
María Lloret, Marta Rubio, Ariadna Olivella, Francesc Pla and
Lucía Gallego for their support in the study design, fieldwork,
data analysis, and manuscript writing.
Conflict of interest

JC-S has received lecturing and consulting honoraria from

Bayer, Boehringer Ingelheim, Daiichi Sankyo, Bristol Myers

Squibb and Pfizer. OG has received lecturing and consulting

honoraria from Bayer, Boehringer Ingelheim, Daiichi Sankyo,

Bristol Myers Squibb, Pfizer, Rovi, Sanofi and LEO. JP-G

has received lecturing and consulting honoraria from Bayer,

Boehringer Ingelheim, Daiichi Sankyo, Bristol Myers Squibb,

ROVI. Marta Rubio and María Lloret were employed by

IQVIA S.A.
frontiersin.org

https://doi.org/10.3389/fcvm.2025.1426072
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


Cosín-Sales et al. 10.3389/fcvm.2025.1426072
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated
Frontiers in Cardiovascular Medicine 11
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Cea-Calvo L, Redón J, Lozano JV, Fernández-Pérez C, Martí-Canales JC, Llisterri
JL, et al. Prevalencia de fibrilación auricular en la población española de 60 o más años
de edad. Estudio PREV-ICTUS. Rev Esp Cardiol. (2007) 60:616–24. doi: 10.1157/
13107118

2. Gómez-Doblas JJ, Muñiz J, Martin JJ, Rodríguez-Roca G, Lobos JM, Awamleh P,
et al. Prevalence of atrial fibrillation in Spain. OFRECE study results. Rev Esp Cardiol
(Engl Ed). (2014) 67(4):259–69. doi: 10.1016/j.recesp.2013.07.015

3. Atar D, Berge E, Le Heuzey J-Y, Virdone S, Camm AJ, Steffel J, et al. The
association between patterns of atrial fibrillation, anticoagulation, and
cardiovascular events. EP Europace. (2020) 22:195–204. doi: 10.1093/europace/euz292

4. Lippi G, Sanchis-Gomar F, Cervellin G. Global epidemiology of atrial fibrillation:
an increasing epidemic and public health challenge. Int J Stroke. (2021) 16:217–21.
doi: 10.1177/1747493019897870

5. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomström-Lundqvist C,
et al. ESC guidelines for the diagnosis and management of atrial fibrillation
developed in collaboration with the European association for cardio-thoracic
surgery (EACTS). Eur Heart J. (2020) 42:373–498. doi: 10.1093/eurheartj/ehaa612

6. Ivany E, Ritchie L, Lip GYH, Lotto RR, Werring DJ, Lane DA. Effectiveness and
safety of antithrombotic medication in patients with atrial fibrillation and intracranial
hemorrhage: systematic review and meta-analysis. Stroke. (2022) 53:3035–46. doi: 10.
1161/STROKEAHA.122.038752

7. Barrios V, Escobar C, Calderón A, Rodríguez-Roca GC, Llisterri JL, Polo-García J.
Use of antithrombotic therapy according to CHA2DS2-VASc score in patients with
atrial fibrillation in primary care. Rev Esp Cardiol (Engl Ed). (2014) 67:150–1.
doi: 10.1016/j.rec.2013.07.009

8. Decker C, Garavalia L, Garavalia B, Simon T, Loeb M, Spertus JA, et al. Exploring
barriers to optimal anticoagulation for atrial fibrillation: interviews with clinicians.
J Multidiscip Healthc. (2012) 5:129–35. doi: 10.2147/JMDH.S33045

9. FEASAN. Manifiesto para el buen control del paciente anticoagulado.
Anticoagulado (2021).

10. Marzec LN, Wang J, Shah ND, Chan PS, Ting HH, Gosch KL, et al. Influence of
direct oral anticoagulants on rates of oral anticoagulation for atrial fibrillation. J Am
Coll Cardiol. (2017) 69:2475–84. doi: 10.1016/j.jacc.2017.03.540

11. Agencia Española de Medicamentos y Productos Sanitarios, A. Criterios y
recomendaciones generales para el uso de nuevos anticoagulantes orales (NACO)
en la prevención del ictus y la embolia sistémica en pacientes con fibrilación
auricular no valvular (2016).

12. Segú J. Acceso a los anticoagulantes de acción directa en españa. Rev Esp Cardiol
Supl. (2016) 16:55–9.

13. Polo-García J, Pallares-Carratalá V, Turegano-Yedro M, Romero-Vigara JC,
Prieto-Díaz MA, Cinza-Sanjurjo S. Current situation of direct oral anticoagulants in
primary care in Spain: positioning of SEMERGEN in 2023. Semergen. (2023)
50(3):102136. doi: 10.1016/j.semerg.2023.102136

14. Llisterri-Caro JL, Cinza-Sanjurjo S, Polo-Garcia J, Prieto-Díaz MA. Use of
direct-acting oral anticoagulants in primary care in Spain. Positioning statement by
SEMERGEN on the current situation. Semergen. (2019) 46:413–29. doi: 10.1016/j.
semerg.2019.06.002

15. Cinza-Sanjurjo S, Rey-Aldana D, Gestal-Pereira E, Calvo-Gómez C. Evaluación
del grado de anticoagulación de pacientes con fibrilación auricular en el ámbito de
atención primaria de galicia. Estudio ANFAGAL. Rev Esp Cardiol. (2015)
68:753–60. doi: 10.1016/j.recesp.2014.04.020

16. Muruaga MC, Reig G, Vivancos J, González A, Cardona P, Ramírez-Moreno J,
et al. Factores asociados al mal control de la anticoagulación con antivitamina K en
pacientes con fibrilación auricular no valvular atendidos en consultas de medicina
interna y neurología. Estudio ALADIN. Rev Clín Esp. (2018) 218:327–35. doi: 10.
1016/j.rce.2018.04.020

17. Anguita M, Dávalos A, López de Sác É, Mateo J, Monreal M, Oliva J, et al. Novel
oral anticoagulants in non-valvular atrial fibrillation: how to improve its management
in Spain. Semergen. (2019) 45:109–16. doi: 10.1016/j.semerg.2018.10.008
18. Sociedad Española de Cardiología, S. SEC-EXCELENTE. Proceso Fibrilación
Auricular. Available online at: https://secardiologia.es/images/SEC-Excelente/
Proceso_FA_20180309.pdf (Accessed January 30, 2024).

19. Barrios V, Egocheaga-Cabello M, Gállego-Culleré J, Ignacio-García E, Manzano-
Espinosa L, Martín-Martínez A, et al. Healthcare resources and needs in anticoagulant
therapy for patients with nonvalvular atrial fibrillation. SAMOA study. Rev Clín Esp.
(2017) 217(4):193–200. doi: 10.1016/j.rce.2016.12.011

20. Díaz-Guzmán J, Freixa-Pamias R, García-Alegría J, Pérez AI, Roldán-Rabadán I,
Antolin-Fontes B, et al. Epidemiology of atrial fibrillation-related ischemic stroke and
its association with DOAC uptake in Spain: first national population-based study 2005
to 2018. Rev Esp Cardiol. (2022) 75:496–505. doi: 10.1016/j.recesp.2021.07.012

21. Escobar C, Martí-Almor J, Cabeza AP, Martínez-Zapata MJ. Anticoagulantes
orales directos frente a antagonistas de la vitamina K en pacientes con fibrilación
auricular de la práctica clínica: revisión sistemática y metanálisis. Rev Esp Cardiol.
(2019) 72(4):305–16. doi: 10.1016/j.recesp.2018.02.023

22. Escobar-Cervantes C, Martí-Almor J, Cabeza AIP, Bowrin K, Llorac Moix A,
Genís Gironès M, et al. Real-world cost-effectiveness analysis of NOACs versus
VKA for stroke prevention in Spain. PLoS One. (2022) 17:e0266658. doi: 10.1371/
journal.pone.0266658

23. Barrios V, Cinza-Sanjurjo S, Gavín O, Egocheaga I, Burgos-Pol R, Soto J, et al.
Cost and burden of poor anticoagulation control with vitamin K antagonists in
patients with nonvalvular atrial fibrillation in Spain. Rev Esp Cardiol (Engl Ed).
(2021) 74:773–80. doi: 10.1016/j.recesp.2020.06.009

24. Barrios V, Escobar C, Prieto L, Osorio G, Polo J, Lobos JM, et al. Anticoagulation
control in patients with nonvalvular atrial fibrillation attended at primary care centers
in Spain: the PAULA study. Rev Esp Cardiol. (2015) 68:769–79. doi: 10.1016/j.recesp.
2015.04.017

25. Suárez-Fernández C, Mostaza J, Castilla-Guerra L, Cantero-Hinojosa J, Suriñach
JM, Acosta de Bilbao F. Adherence to recommendations of the therapeutic positioning
report about treatment with oral anticoagulants in elderly patients with atrial
fibrillation. The ESPARTA study. Med Clin (Barc). (2018) 151:8–15. doi: 10.1016/j.
medcli.2017.07.025

26. Anguita-Sánchez M, Bertomeu Martínez V, Ruiz-Ortiz M, Cequier-Fillat A,
Roldán-Rabadán I, Muñiz-García I, et al. Anticoagulantes orales directos frente a
antagonistas de la vitamina K en pacientes del «mundo real» con fibrilación
auricular no valvular. Estudio FANTASIIA. Rev Esp Cardiol. (2020) 73:14–20.
doi: 10.1016/j.recesp.2019.02.003

27. Díez-Villanueva P, Cosín-Sales J, Roldán-Schilling V, Barrios V, Riba-Artés D,
Gavín-Sebastián O, et al. Use of direct acting oral anticoagulants in elderly patients
with atrial fibrillation: a multicenter, cross-sectional study in Spain. J Clin Med.
(2023) 12(3):1224. doi: 10.3390/jcm12031224

28. Freixa X, Martín-Yuste V. Percutaneous left atrial appendage occlusion. Rev Esp
Cardiol. (2013) 66(12):919–922920. doi: 10.1016/j.recesp.2013.06.007

29. Saw J, Holmes DR, Cavalcante JL, Freeman JV, Goldsweig AM, Kavinsky CJ, et al.
SCAI/HRS expert consensus statement on transcatheter left atrial appendage closure.
JACC: Cardiovasc Interv. (2023) 16(11):1384–400. doi: 10.1016/j.jcin.2023.01.011

30. Cowan JC, Wu J, Hall M, Orlowski A, West RM, Gale CP. 10 year study of
hospitalized atrial fibrillation-related stroke in England and its association with
uptake of oral anticoagulation. Eur Heart J. (2018) 39:2975–83. doi: 10.1093/
eurheartj/ehy411

31. Vinogradova Y, Coupland C, Hill T, Hippisley-Cox J. Risks and benefits of direct
oral anticoagulants versus warfarin in a real world setting: cohort study in primary
care. Br Med J. (2018) 362:k250. doi: 10.1136/bmj.k2505

32. Maggioni AP, Dondi L, Andreotti F, Pedrini A, Calabria S, Ronconi G, et al.
Four-year trends in oral anticoagulant use and declining rates of ischemic stroke
among 194,030 atrial fibrillation patients drawn from a sample of 12 million
people. Am Heart J. (2020) 220:12–9. doi: 10.1016/j.ahj.2019.10.017

33. Hohnloser SH, Basic E, Nabauer M. Changes in oral anticoagulation therapy
over one year in 51,000 atrial fibrillation patients at risk for stroke: a practice-
derived study. Thromb Haemost. (2019) 119:882–93. doi: 10.1055/s-0039-1683428
frontiersin.org

https://doi.org/10.1157/13107118
https://doi.org/10.1157/13107118
https://doi.org/10.1016/j.recesp.2013.07.015
https://doi.org/10.1093/europace/euz292
https://doi.org/10.1177/1747493019897870
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1161/STROKEAHA.122.038752
https://doi.org/10.1161/STROKEAHA.122.038752
https://doi.org/10.1016/j.rec.2013.07.009
https://doi.org/10.2147/JMDH.S33045
https://doi.org/10.1016/j.jacc.2017.03.540
https://doi.org/10.1016/j.semerg.2023.102136
https://doi.org/10.1016/j.semerg.2019.06.002
https://doi.org/10.1016/j.semerg.2019.06.002
https://doi.org/10.1016/j.recesp.2014.04.020
https://doi.org/10.1016/j.rce.2018.04.020
https://doi.org/10.1016/j.rce.2018.04.020
https://doi.org/10.1016/j.semerg.2018.10.008
https://secardiologia.es/images/SEC-Excelente/Proceso_FA_20180309.pdf
https://secardiologia.es/images/SEC-Excelente/Proceso_FA_20180309.pdf
https://doi.org/10.1016/j.rce.2016.12.011
https://doi.org/10.1016/j.recesp.2021.07.012
https://doi.org/10.1016/j.recesp.2018.02.023
https://doi.org/10.1371/journal.pone.0266658
https://doi.org/10.1371/journal.pone.0266658
https://doi.org/10.1016/j.recesp.2020.06.009
https://doi.org/10.1016/j.recesp.2015.04.017
https://doi.org/10.1016/j.recesp.2015.04.017
https://doi.org/10.1016/j.medcli.2017.07.025
https://doi.org/10.1016/j.medcli.2017.07.025
https://doi.org/10.1016/j.recesp.2019.02.003
https://doi.org/10.3390/jcm12031224
https://doi.org/10.1016/j.recesp.2013.06.007
https://doi.org/10.1016/j.jcin.2023.01.011
https://doi.org/10.1093/eurheartj/ehy411
https://doi.org/10.1093/eurheartj/ehy411
https://doi.org/10.1136/bmj.k2505
https://doi.org/10.1016/j.ahj.2019.10.017
https://doi.org/10.1055/s-0039-1683428
https://doi.org/10.3389/fcvm.2025.1426072
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Framing anticoagulation control according to clinical practice for patients with atrial fibrillation in Spain: a multidisciplinary vision trough AMFA Project
	Introduction
	Materials and methods
	Study design
	Objectives of the study
	Study population
	Ethical considerations
	Statistical analysis

	Results
	Study population
	Sociodemographic and clinical characteristics
	Anticoagulation units
	Prescription of DOACs vs. VKAs
	Control of coagulation


	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


