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Abstract
BACKGROUND 
Since 2010, the European Society of Cardiology has extended prescription criteria 
for oral antithrombotic therapy (OAT) in atrial fibrillation (AF). Direct oral antico-
agulants (DOACs) were upgraded from an IIAa recommendation in 2012 to an IA 
in 2016. In real-world scenarios, however, OAC prescription is still suboptimal, 
mainly for DOACs.

AIM 
To evaluate OAT temporal prescription patterns in a cohort of patients hospit-
alized with AF in a Cardiology Department.

METHODS 
A retrospective observational study was conducted on a cohort of hospitalized 
patients in a secondary setting (Trapani, Italy) from 2010 to 2021 with AF as the 
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main or secondary diagnosis. For 4089 consecutive patients, the variables extracted from the 
Cardiology department database were: Sex, age, time of hospitalization, antithrombotic therapy 
(warfarin, acenocoumarol, apixaban, dabigatran, edoxaban, rivaroxaban, aspirin, clopidogrel, 
other antiplatelet agents, low molecular weight heparin, and fondaparinux), diagnosis at discharge 
and used resources. Basal features are presented as percentage values for categorized variables 
and as mean +/- SD for categorized once.

RESULTS 
From January 1st, 2010 to October 6th, 2021, 25132 patients were hospitalized in our department; 
4089 (16.27%, mean age 75.59+/-10.82) were discharged with AF diagnosis; of them, 2245 were 
males (54.81%, mean age 73.56+/-11.45) and 1851 females (45.19%, mean age 78.06+/-9.47). 
Average length of stay was 5.76+/-4.88 days; 154 patients died and 88 were moved to other 
Departments/Structures. AF was the main diagnosis in 899 patients (21.94%). The most frequent 
main diagnosis in patients with AF was acute myocardial infarction (1973 discharges, 48.19%). The 
most frequent secondary cardiac diagnosis was chronic coronary syndrome (1864 discharges, 
45.51%), and the most frequent secondary associated condition was arterial hypertension (1010 
discharges, 24.66%). For the analysis of antithrombotic treatments, the final sample included 3067 
patients, after excluding in-hospital deaths, transferred out or self-discharged patients, as well as 
discharges lacking indications for prescribed treatments. OAC treatment increased significantly 
(35.63% in 2010-2012 vs 61.18% in 2019-2021, +25.55%, P < 0.0001), in spite of any antiplatelet agent 
use. This rise was due to increasing use of DOACs, with or without antiplatelet agents, from 3.04% 
in 2013-2015 to 50.06% in 2019-2021 (+47.02%, P < 0.0001) and was greater for factor Xa inhibitors, 
especially apixaban. In addition, treatment with a vitamin K antagonist, in spite of any antiplatelet 
agent use, decreased from 35.63% in 2010-2012 to 11.12% in 2019-2021 (-24.48%, P < 0.0001), as well 
as any antiplatelet therapy, alone or in double combination, (49.18% in 2010-2012 vs 34.18% in 
2019-2021, -15.00%, P < 0.0001); and patients not receiving antithrombotic therapy declined with 
time (14.58% in 2010-2012 vs 1.97% in 2021, P < 0.0001).

CONCLUSION 
Real-world patients with AF are elderly and affected by cardiovascular and non-cardiovascular 
diseases. The percentage of patients on OAT and DOACs increased. These data suggest a slow, 
gradual guidelines implementation process.

Key Words: Atrial fibrillation; Antithrombotic agents; Time series; Warfarin; Direct-acting oral antico-
agulants; Aspirin

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this study, the proportion of patients on oral antithrombotic therapy, with or without an 
antiplatelet agent, increased significantly from 2010 to 2021. This rise was due to increasing use of direct 
oral anticoagulants, with or without antiplatelet agents. At the same time, there was a gradual decline in 
the use of vitamin K antagonists, with or without antiplatelet drugs, and of antiplatelet therapy, alone or in 
double combination, while the proportion of patients not receiving antithrombotic therapy decreased. 
These data suggest a slow and gradual guidelines implementation process.

Citation: Abrignani MG, Lombardo A, Braschi A, Renda N, Abrignani V, Lombardo RM. Time trends in 
antithrombotic therapy prescription patterns: Real-world monocentric study in hospitalized patients with atrial 
fibrillation. World J Cardiol 2022; 14(11): 576-598
URL: https://www.wjgnet.com/1949-8462/full/v14/i11/576.htm
DOI: https://dx.doi.org/10.4330/wjc.v14.i11.576

INTRODUCTION
Atrial fibrillation (AF) represents the most common type of sustained cardiac arrhythmia and an 
emerging epidemic throughout the world, affecting 1%–2% of the adult population[1]. Its prevalence 
rises steeply from 0.1% in patients < 60 years to approximately 20% in those ≥ 85 years[2,3]. With the 
progressive aging population and improved survival from other forms of cardiovascular disease[3], 
both AF prevalence and incidence have been progressively increasing[2,4-6], becoming a significant 
public health burden.
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AF is often associated with increased rates of death, hospitalization, cardiovascular and non-
cardiovascular complications, and degraded quality of life, and is a known independent cardiac risk 
factor (fourfold to fivefold) for ischemic stroke, due to high thromboembolic risk[7-9]. This risk is 
greater in the elderly (in patients 80-89 years old it reaches 23.5%)[7]. Up to 15%-20% of all strokes are 
due to AF. AF is often associated with other cardiovascular risk factors or conditions, such as diabetes 
mellitus, arterial hypertension, chronic coronary syndromes, or heart failure, linked to a further increase 
in thromboembolic risk[10].

Contemporary registry-based observational studies from various geographical regions have 
consistently shown that patients with thromboembolic complications, particularly ischemic stroke and 
systemic thromboembolism (acute mesenteric ischemia, and acute limb ischemia) and AF, have a worse 
prognosis, more disability, longer hospital stays, more medical and neurologic complications, and 
greater case fatality rates than those without AF[11]. This increases health-care related costs and reduces 
quality of life[12]. Stroke prevention is therefore central to the management of AF and is a major public 
health priority.

Fortunately, among patients with AF, stroke, thromboembolic events and death risk may be up to 
two-thirds mitigated via the usage of oral anticoagulants (OACs), that it is superior to no treatment or 
antiplatelet agents such as acetylsalicylic acid (ASA), until recently a treatment choice, in patients with 
different stroke risk profiles[13-17]. The net clinical benefit is almost universal, except for patients with a 
very low stroke risk.

The European Society of Cardiology (ESC)[18-21] as well as other societies[22-25], in their evidence-
based guidelines dedicated to AF, have widened since 2010 the indications for antithrombotic therapy, 
and now claim OACs as the appropriate treatment for stroke prevention in most patients (namely with 
additional stroke risk factors, introducing use of the CHA2DS2-VASc and HAS-BLED scores for stroke 
and bleeding risk stratification, respectively. All patients with non-valvular AF (NVAF), except those 
who are at low risk or with contraindications, require antithrombotic prophylaxis in order to prevent 
thromboembolism[18-21].

OACs include vitamin K antagonists (VKAs) and, in recent years, direct oral anticoagulants (DOACs). 
VKAs (in particular warfarin, historically the first-line stroke prevention option and the only available 
OAC for decades) are effective for preventing stroke by up to two-thirds, regardless of renal function, 
and with minor costs[26]. The good anticoagulation control with VKAs is assessed by high time in the 
therapeutic range (TTR). However, previous randomized controlled trials and real-life settings have 
controversies regarding TTR values[27]. In low TTR values, VKAs were found to be associated with 
severe complications, and a minimum TTR of 58% should be achieved to expect a net benefit from being 
on OAC therapy[28]. VKAs have, however, important limitations such as a narrow therapeutic window, 
requirement for close monitoring and frequent follow-ups, drug–drug and drug–food interactions, 
unpredictable dose-response effects, and a slow onset and ebbing of action. As a result, in the past years 
many AF patients received ASA, other antiplatelet agents, or both, or no antithrombotic treatment[6].

Management of AF patients has dramatically improved following the introduction of DOACs, 
comprising factor Xa inhibitors, such as apixaban, edoxaban, and rivaroxaban, and direct thrombin 
inhibitors (dabigatran etexilate), first approved in 2010, that showed numerous advantages over 
warfarin. DOACs rapidly became preferred by both clinicians and patients due to their easier usage: 
easy dosing schedule, rapid onset of action, more predictable efficacy which allows a fixed-dose 
regimen, no need for frequent international normalized ratio (INR) controls and fewer interactions with 
co-medication or with food[29-31]. In terms of stroke and systemic thromboembolism prevention, all 
DOACs were demonstrated at least to be non-inferior and in some respects superior (e.g. fewer 
intracranial hemorrhages) compared with warfarin in randomized controlled trials[32-35], even in older 
populations[36]. Recently, there has been a significant price drop in DOACs and meta-analyses of 
randomized controlled trials[37-39], as well as observational data[40-42] confirm their efficacy and real-
life effectiveness. However, DOACs have higher costs and need adjustment based on renal function.

Currently, all four DOACs are approved in Italy. The European Medicine Agency (EMA) authorized 
dabigatran and rivaroxaban use in 2008 (they became available for use in clinical practice on the Italian 
market in 2013). The EMA approved apixaban in 2011 (available in Italy since January 2014), and 
edoxaban (available since June 2015). Since 2013, the Agenzia Italiana del Farmaco authorized (AIFA) 
them for cardiovascular risk reduction in NVAF[43].

After the release of DOAC, several European and North American scientific societies updated their 
guidelines, now recommending DOACs as first choice treatment in most patients with NVAF[19-21,24,
25]. The changes in guidelines, coupled with the emergence of DOACs, whose use has been steadily 
increasing over a decade[17], have the potential to transform clinical practice patterns.

It is important, however, that AF guidelines are adhered to, as non-adherence to OACs is associated 
with increased ischemic stroke and mortality in high-risk patients[44].

Notwithstanding the increasing percentage of patients treated with DOACs[45,46], observational 
studies and administrative databases widely reported the suboptimal use of OACs for stroke prevention
[47-51].

In the past, patients with NVAF remained untreated for several reasons, including overestimation of 
patient bleeding risk and underestimation of stroke risk by physicians[52], and the presence of 
comorbidities, mainly in elderly patients[53]. Sociodemographic and economic factors can influence 
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prescription patterns[54-56]. On the other hand, DOAC prescription is subject to prior authorization in 
the Italian as well as in other National Health Systems[57,58]. Until recently, regulatory criteria placed 
DOAC as a second line therapy, limiting their use to patients in which VKA are contraindicated, or with 
objective difficulties in accessing INR control facilities, or with high intracranial hemorrhage risk[57].

Nevertheless, real-world studies in this population, are still scarce, in particular there is limited 
evidence on temporal trends of contemporary AF management since the introduction of DOACs[46,59-
61], and treatment patterns at single country level are less known. In Italy, since their introduction, the 
rate of DOAC utilization is one of the lowest in Europe[43,58,61-63]. Thus, an updated analysis of 
DOAC treatment in Italy for NVAF patients could be useful.

Knowledge obtained from real-world scenarios may suggest strategies to improve the entire AF care 
process[63]. The questions are: do prescribers follow current guidelines for OACs prescription in AF 
patients, and has adherence to guidelines changed over time?

In this paper, the authors discuss the actual real-world status and the change, in its temporal trend, in 
the prescription of antithrombotic treatments in patient with AF consecutively discharged from a 
Cardiology Unit during an almost twelve-year period. We hypothesized that adherence to OACs 
prescription according to guidelines recommendations for patients with AF would improve over time.

MATERIALS AND METHODS
Study design and setting
This was a retrospective, single-center, observational study conducted in the Cardiology Unit of S. 
Antonio Abate Hospital of Trapani (Western Sicily, Italy). This unit takes care of all cardiovascular 
diseases and is also equipped with a cardiac catheterization and electrophysiology laboratory.

Study population 
We reviewed the database of medical records of all patients aged ≥ 18 years who were consecutively 
discharged from a reference cardiology center from January 2010 to 2021. The following inclusion 
criteria were applied: any diagnosis of AF (both main and secondary) at discharge from hospital and 
hospitalization not resulting in death. Patients without indication of prescribed drugs were excluded.

Study variables and definitions
We collected data on demographic and clinical characteristics, including age and sex, main and 
secondary diagnosis at discharge, diagnostic and therapeutic procedures, and prescribed antithrombotic 
treatments from the discharge medication list.

The presence of AF was ascertained during the hospital stay by medical history taking, in-hospital 
diagnosis by 12-lead electrocardiography, or 24-h Holter monitoring.

The discharge diagnosis codes assessed for each patient and the diagnostic and therapeutic 
procedures were classified according to the International Classification of Diseases, Ninth Revision, 
Clinical Modification (ICD-9-CM).

We considered: AF, ICD-9-CM code 42731; cardiovascular diseases (angina pectoris, ICD-9-CM codes 
4111, 4131 and 4139; acute myocardial infarction, ICD-9-CM code 410; chronic coronary syndromes, 
ICD-9-CM codes 412, 414, 429, V4581, V4582; cardiomyopathies, ICD-9-CM codes 402 and 425; valvular 
diseases, ICD-9-CM codes: 394, 396, 397, 424, 394, V433; peripheral vascular disease, ICD-9-CM codes: 
433.1, 440.2, 443.9; acute and chronic heart failure, ICD-9-CM codes: 428, 5184; cardiac arrhythmias, ICD-
9-CM codes 426, 427, 727.89; endocarditis, ICD-9-CM codes 421, 424; pulmonary embolism, ICD-9-CM 
code 415; aortic aneurysm, ICD-9-CM code 493, chest pain, ICD-9-CM codes 786, V717), and other 
concomitant diseases, such as diabetes mellitus, ICD-9-CM code: 250; arterial hypertension, ICD-9-CM 
codes: 401–404; dyslipidemias, ICD-9-CM code 272; pulmonary diseases (chronic bronchitis, ICD-9-CM 
code: 491; asthma, ICD-9-CM code: 493; other, 518, 519, 492, 466, 491, 485, 486, 515, 518, V126; sleep 
apnea, ICD-9-CM codes: 780.51, 780.53, 780.57, 780.54); disorders of the thyroid gland, ICD-9-CM codes: 
240–246; cerebrovascular diseases (stroke/transient ischemic attack (TIA)/hemorrhagic stroke, ICD-9-
CM codes: 430–436, 438, 442, 4370); dementia, ICD-9-CM code: 290; other cerebral degenerations, ICD-9-
CM code: 331; anemia, ICD-9-CM codes 280, 282, 283, 285; obesity, ICD-9-CM code 278; renal diseases, 
ICD-9-CM codes 584, 585, V560; neoplastic diseases, ICD-9-CM codes: 1419, 1420, 1479, 1512, 1519, 1534, 
1537, 1539, 1540, 1541, 1561, 1590, 1599, 1619, 1629, 1749, 179,185, 1882, 1889, 1890, 1970, 1976, 1980, 1985.

In order to evaluate resource usage related to AF management we considered: length of hospital stay; 
diagnostic test prescription (such as echocardiogram, ICD-9-CM code: 8872; other ultrasound scan tests, 
ICD-9-CM code: 887; stress tests, ICD-9-CM code: 894; coronary angiography, ICD-9-CM codes: 885, 
3721; peripheral angiography, ICD-9-CM code: 884; Holter ECG monitoring, ICD-9-CM code: 895; 
computed tomography, ICD-9-CM codes: 8703, 8704, 8741, 8742, 8801; and magnetic resonance imaging, 
ICD-9-CM code: 889); and interventional procedures (such as electrical cardioversion, ICD-9-CM code: 
996; cardiac pacemaker implantation, ICD-9-CM codes: 377, 378;  automatic cardiac defibrillator 
implantation, ICD-9-CM code: 379; percutaneous transluminal coronary angioplasty, ICD-9-CM codes: 
885, 3721; peripheral percutaneous transluminal angioplasty, ICD-9-CM codes: 004, 0066, 3950; coronary 
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stenting, ICD-9-CM codes: 004, 360, 377; and peripheral stenting, ICD-9-CM code: 3990).
We searched antithrombotic drug prescription at discharge based on the Anatomical Therapeutic 

Chemical (ATC) Classification System codes.
The OACs in this study included VKA (warfarin and acenocoumarol) and DOACs (apixaban, 

dabigatran, edoxaban, and rivaroxaban); antiplatelet drugs (aspirin, clopidogrel, ticlopidine, ticagrelor, 
and prasugrel), low molecular weight heparin (LMWH) and fondaparinux were also considered. We 
defined a subject as receiving a VKA prescription if he/she redeemed a discharge prescription with a 
drug having ATC code B01AA03 (warfarin) or B01AA07 (acenocoumarol). On the other hand, we 
defined DOAC users as those subjects redeeming prescriptions of dabigatran (ATC code: B01AE07), 
rivaroxaban (ATC code: B01AF01), apixaban (ATC code: B01AF02), and edoxaban (ATC code: 
B01AF03).

The patients were then further stratified into the following main categories: (1) Monotherapy with 
VKAs; (2) monotherapy with DOACs; (3) OAC therapy (VKAs or DOACs); (4) single antiplatelet 
therapy (SAPT); (5) double antiplatelet therapy (DAPT); (6) double antithrombotic therapy (DAT) (one 
OAC and one antiplatelet drug); (7) triple antithrombotic therapy (TAT) (DAPT plus OAC); and (8) 
without therapy.

Drug choice was based on the knowledge and expertise of each prescriber, thus ensuring the 
collection of real-life data.

Data source and analysis
We retrieved anonymized medical records stored in the Cardiology Unit databases, collected in 
electronic case report forms (Microsoft Office Access 2013, Redmond, Washington, United States). Data 
quality was monitored electronically as well as through periodic medical and data quality reviews, on-
site monitoring, and audits.

Ethics
This study was conducted in accordance with the World Medical Association Declaration of Helsinki. In 
compliance with privacy laws, the patients’ identification codes were encrypted using a unique and 
anonymous personal identification code. According to the Italian law for confidentiality data, informed 
consent was not required for using anonymized retrospective information. Each patient, however, 
signed a written informed consent form at hospital admission, agreeing to the use of his/her data in 
anonymous form for any aim of medical research. No additional follow-up visits or testing was 
performed beyond those carried out as part of routine clinical care.

Statistical analysis
Data cleaning was performed by verifying minimum and maximum values and by analyzing missing 
data. Data from patients with missing values were not removed from the analyses of general AF 
patterns but removed from the analysis of treatment patterns.

The analysis provides descriptive statistics to summarize data patterns. Standard descriptive 
statistical methods were used to analyze the patient’s demographics and clinical status, and to evaluate 
the proportion of treated patients in each drug category. The considered variables were year of 
discharge, age, sex, length of stay, discharge diagnosis, undertaken diagnostic and therapeutic 
procedures and prescribed drugs at discharge. Once the database was cleaned, a descriptive analysis 
was undertaken. Continuous variables were reported as mean and standard deviation (± SD), whereas 
categorical variables were expressed as absolute and relative frequencies with percentages, as 
appropriate. Continuous variables were compared using the Student’s t. Categorical data were 
compared using the χ2 test or Fisher’s exact test, as appropriate. A two-tailed P value < 0.05 was 
considered statistically significant. The statistical analysis was performed using Microsoft Office Excel 
2013 (Redmond, Washington, United States) and MedCalc (https://wwwmedcalc.org), and graphs 
were created using Microsoft Office Excel 2013 (Redmond, Washington, United States). The statistical 
methods of this study were reviewed by the authors themselves.

RESULTS
For the at-discharge analysis, we included data from 25132 discharges from January 1, 2010 to October 
6, 2021.

A diagnosis of AF was present in 4089 discharges (16.27%). Figure 1 shows the behavior of hospital 
discharges in the considered period. Total discharges decreased from 2444 in 2010 to 1532 in 2020 (2021 
data were not considered because they were partial) (-37.32%). Discharges without AF diagnosis 
decreased from 2022 in 2010 to 1362 in 2020 (-30.66%). Discharges with AF diagnosis decreased from 422 
in 2010 to 216 in 2020 (-48.81%). The decrease in discharges with AF diagnosis was significantly superior 
to the decrease in discharges without AF diagnosis (-18.15, P < 0.0001). Discharges with AF as the main 
diagnosis decreased from 121 in 2010 to 17 in 2020 (-85.95%). Discharges with AF as a secondary 
diagnosis decreased from 301 in 2010 to 199 in 2020 (-33.88%). The decrease in discharges with AF as the 

https://wwwmedcalc.org
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Figure 1 Time trends in the number of hospital discharges (total, with and without atrial fibrillation diagnosis); discharges with atrial 
fibrillation were further divided into the main or secondary diagnosis. AF: Atrial fibrillation.

main diagnosis was superior to the decrease in discharges with AF as a secondary diagnosis (-52.07, P < 
0.0001).

Among AF patients, 1851 were females (45.19%) and 2245 males (54.81%), with a male/female ratio of 
1.21. The mean age of AF patients was 75.59+/-10.82 years. Mean age was lower in males (73.56+/-
11.45) than in females (78.06+/-9.47) (P < 0.0001).

AF was the main diagnosis in 899 discharges (21.94%) and the secondary diagnosis in 3190 discharges 
(88.06%). AF as the secondary diagnosis was observed more frequently than as the main diagnosis 
(+66.12%, P < 0.0001).

Other main diagnoses are shown in Table 1. The prevalence in this table is related to the total sample. 
The most frequent main diagnosis in patients with AF was acute myocardial infarction. Secondary 
diagnoses are shown in Table 2. The prevalence in this table is related to the total sample. Of course, the 
sum of these percentages exceeds 100%, as a patient could have more comorbidities at the same time. 
The most frequent secondary cardiac diagnosis was chronic coronary syndrome, and the most frequent 
secondary associated condition was arterial hypertension.

With regard to resource utilization, mean length of stay was 5.76+/-4.88 days in the total sample. 
Mean length of stay was 3.37+/-2.92 days in discharges with AF as the main diagnosis, and 6.48+/-5.11 
days in discharges with AF as a secondary diagnosis. Length of stay was lower in discharges with AF as 
the main diagnosis (P < 0.0001).

Diagnostic and therapeutic procedures are shown in Table 3. The prevalence in this table is related to 
the total sample. Of course, the sum of these percentages exceeds 100%, as a patient could have received 
more diagnostic and therapeutic procedures at the same time. The most frequently used procedure was 
echocardiogram, whereas the most frequently performed intervention was percutaneous transluminal 
coronary angioplasty (PTCA)/stenting. Healthcare utilization was noticeable in this AF group.

For the analysis of antithrombotic treatments, we excluded in-hospital deaths, transferred out or self-
discharged patients, as well as discharges lacking indications for prescribed treatments. The final 
sample was made of 3067 patients with AF diagnosis and known therapy. Figure 2 shows the flowchart 
of the study.

Antithrombotic drugs prescribed at discharge are shown in Figure 3. ASA was the most utilized drug 
(29% of prescribed drugs), followed by warfarin (27%) and clopidogrel (14%). VKAs were prescribed in 
29% of total antithrombotic drugs. Among them, warfarin was undoubtedly the most prescribed drug 
(92.77% vs 7.23% of acenocoumarol). DOACs were prescribed in 20% of total drugs. Among them, 
apixaban was the most prescribed (39% of all DOACs). Antiplatelet agents were prescribed in 45% of 
drugs. Among them ASA was the most prescribed (63.65%), followed by clopidogrel (31.53%).

Changes over time in the prescribed antithrombotic drugs are shown in Table 4 (absolute numbers). 
After an initial increase, VKAs prescription progressively decreased. Antiplatelet drugs prescription 
decreased progressively over time. In contrast, DOAC prescription increased sharply from 0.5% in 2013 



Abrignani MG et al. Trends in antithrombotic therapies for AF

WJC https://www.wjgnet.com 582 November 26, 2022 Volume 14 Issue 11

Table 1 Other main diagnosis excluding atrial fibrillation in the studied sample

Diagnosis n %

AMI 1973 48.19

Cardiac arrhythmias 210 5.37

Chest pain 201 4.91

Heart failure 143 3.49

Chronic coronary syndrome 80 1.95

Cardiomyopathies 77 1.88

Peripheral artery disease 74 1.81

Stable angina 55 1.34

Unstable angina 45 1.10

Pericarditis 29 0.71

Valvular heart diseases 27 0.66

Shock 21 0.51

Pulmonary embolism 22 0.49

Other 233 15.65

AMI: Acute myocardial infarction.

to 57% in 2021. The percentage of prescribed OACs increased from 27% in 2010 to 64% in 2021, whereas 
the percentage of patients without any antithrombotic therapy decreased from 13% in 2010 to 4% in 
2021.

In order to avoid an accentuation of year-to-year variability, data on treatment were grouped in 3-
year periods, as shown in Figure 4. VKAs prescription decreased from 35.63% in 2010-2012 to 11.12% in 
2019-2021 (-24.48%, P < 0.0001). Antiplatelet drugs prescription decreased from 49.18% in 2010-2012 to 
34.18% in 2019-2021 (-15.00%, P < 0.0001). On the contrary, DOACs prescription increased from 3.04% in 
2013-2015 to 50.06% in 2019-2021 (+47.02%, P < 0.0001). OAC prescription increased from 35.63% in 
2010-2012 to 61.18% in 2019-2021 (+25.55%, P < 0.0001), whereas the percentage of patients without any 
antithrombotic therapy decreased from 14.58% in 2010-2012 to 1.97% in 2021 (P < 0.0001).

It should be considered that antithrombotic treatments can be combined variously among patients, 
particularly as our population sample consisted of a large percentage of acute and chronic coronary 
heart disease patients. Thus, in Figure 5 we show the behavior over time of various antithrombotic 
combinations. SAPT, DAPT, VKAs, and no therapy decreased over time, whereas DOACs, DAT, TAT 
and global OACs increased over time.

Finally, these data have been corrected according to the total number of discharges, as their number is 
not stable over time, as shown in this study. Figure 6 shows the trend in prescribed antithrombotic 
therapy during the study period. The more relevant data are the sharp increase in patients treated with 
DOAC (from 0.78% in 2013 to 52.38% in 2021, P < 0.0001) and with OACs (from 34.31 in 2010 to 80.95 in 
2021, P < 0.0001); conversely, the number of patients not receiving any antithrombotic therapy 
decreased from 16.67 in 2010 to 4.23 in 2021 (P < 0.0003).

DISCUSSION
In this retrospective, single center, contemporary real-world study we examined clinical characteristics, 
resource utilization, and temporal trends over a twelve-year interval in antithrombotic therapy 
prescription pattern in a cohort of patients discharged from a cardiology unit with a diagnosis of AF.

Discharges with AF diagnosis decreased over time, and the decrease in discharges with AF as the 
main diagnosis was significantly superior to the decrease in discharges with AF as the secondary 
diagnosis. We observed that AF patients were elderly, and predominantly male, with a high prevalence 
of concomitant cardiac and extra-cardiac diseases. Healthcare utilization in this group of patients was 
noticeable in terms of both diagnostic and therapeutic procedures.

In terms of antithrombotic treatments, from 2010 to 2021 patients on OAC therapy increased 
significantly, regardless of antiplatelet drugs use. The increasing use of DOACs, namely factor Xa (FXa) 
inhibitors (especially apixaban), can explain this phenomenon. Contextually, VKA use, regardless of 
antiplatelet treatments, declined, like antiplatelet therapy, alone or in double combination, while the 
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Table 2 Secondary cardiac and extra-cardiac diagnoses in the studied sample

Secondary diagnosis n %
Cardiac

Chronic coronary syndromes 1864 45.51

Cardiomyopathies 1221 29.81

Valvular heart diseases 595 14.53

Heart failure 406 9.91

Arrhythmias 119 2.91

Angina pectoris 91 2.22

Extra-cardiac

Arterial hypertension 1010 24.66

Renal diseases 985 24.05

Diabetes mellitus 932 22.75

Lung diseases 617 15.06

Dyslipidemias 345 8.42

Cerebrovascular & psychiatric diseases 313 7.64

Thyroid diseases 152 3.71

Anemia 166 4.05

Peripheral artery diseases 146 3.56

Obesity 137 3.12

Neoplastic diseases 83 2.03

proportion of patients not receiving antithrombotic therapy decreased.
In this study, a diagnosis of AF was present in 4089 on 25132 discharges from 2010 to 2021. Total 

discharges decreased (-37.32%) from 2010 to 2020. This phenomenon may be explained by the shift in 
medical treatments from hospital to territory. Also discharges with and without AF diagnosis decreased 
from 2010 to 2020 (respectively -48.81% and -30.66%), but the decrease in discharges with AF diagnosis 
was greater  than the decrease in discharges without AF diagnosis (-18.15, P < 0.0001). Although the 
incidence and prevalence of AF are expected to increase due to progressive growth in the number of 
elderly people in the general population, our sample reflects only patients hospitalized in a cardiology 
unit. Thus, the decrease in discharges with AF diagnosis may be explained, in general, by the decrease 
in total hospital admissions and, in particular, by the reduction in admission of patients with a 
paroxysmal AF, that is now considered inappropriate; in fact, the decrease in discharges with AF as the 
main diagnosis was significantly superior to the decrease in discharges with AF as the secondary 
diagnosis (-52.07, P < 0.0001). However, AF as a secondary diagnosis was observed more often than as 
the main diagnosis (+66.12, P < 0.0001). This was due to the real-world nature of this observational 
study, focused on a global sample of patients admitted to a cardiology unit.

We observed that AF patients were elderly (mean age was 75.59+/-10.82 years), as shown in other 
studies[29,46,52,64,65]. Males accounted for the majority of patients in the whole study group: the 
male/female ratio was 1.21. This confirms the data from other studies[29,59,65,66]. An opposite trend, 
with a greater prevalence in women, was observed by Ermini[63]. The mean age was lower in males 
(73.56+/-11.45) than in females (78.06+/-9.47) (P < 0.0001).

The most frequent main diagnosis in patients with AF was acute myocardial infarction. The most 
frequent secondary cardiac diagnosis was chronic coronary syndrome, and the most frequent secondary 
associated condition was arterial hypertension. A high prevalence of concomitant cardiac and extra-
cardiac diseases was shown, in particular arterial hypertension, diabetes mellitus, heart failure, and 
coronary artery disease. This profile of comorbidities at baseline was in agreement with previous 
analyses[46,53,63,67,68]. In the Akershus Cardiac Examination 1950 study, 87.6% of men with AF and 
86.4% of women with AF had comorbidities, compared with 74.4% and 66.3%, respectively, without AF
[3]. Thus, our subjects reflected real-world clinical practice, including a large proportion of patients with 
advanced age and many comorbidities.

With regard to resource utilization, mean length of stay was 5.76+/-4.88 days in the total sample. 
Mean length of stay was 3.37+/-2.92 days in discharges with AF as the main diagnosis, significantly 
lower than in discharges with AF as a secondary diagnosis (6.48+/-5.11, P < 0.0001). The procedure 
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Table 3 Main diagnostic and therapeutic procedures performed in the studied sample

Procedures n %
Diagnostic

Echocardiogram 3588 87.60

Coronary angiography 804 19.63

Dynamic ECG monitoring 458 11.18

CT scan 299 7.30

Other echography 212 5.18

Stress test 139 3.39

Therapeutic

Coronary PTCA/stenting 941 22.97

PM implantation 258 6.30

ICD implantation 90 2.20

Peripheral vessels angiography 90 2.20

Peripheral vessels PTCA/stenting 60 1.46

Electric cardioversion 56 3.71

PTCA: Percutaneous transluminal coronary angioplasty; ECG: Electrocardiogram; CT: Computerized tomography; PM: Pacemaker; ICD: Implantable 
cardiac defibrillator.

most frequently used was echocardiogram, whereas the most frequently performed intervention was 
PTCA/stenting. Thus, healthcare utilization in this group of patients is noticeable in terms of both 
diagnostic and therapeutic procedures.

Our study was able to show the trends in antithrombotic treatments in AF patients. During the study 
periods, several guidelines on antithrombotic AF management have been published. In practice, the 
ESC guidelines progressively extended the indication for OAC, excluded antiplatelet treatment, and 
gave greater importance to DOACs[18-21].

It is known, however, that real-world guideline implementation is not a simple process. The 
increasing prevalence of AF and AF-related comorbidities proves the need for comprehensive 
prevention and management strategies. The challenge is the optimization of therapy for each patient. 
However, there are still gaps in optimal stroke prevention[17].

Thus, the main purpose of this study was to investigate whether guideline recommendations in terms 
of antithrombotic treatment were actually applied in clinical practice, by evaluating antithrombotic 
treatment patterns in Italian patients with a discharge diagnosis of AF. In this setting, several disease-
specific, prospective observational studies and registry programs were created to better understand AF 
populations, their demography, treatments, and clinical outcomes at world[45,46,69-72] and European 
level[9,10,44,73-76]. In addition, observational data are available from America[6,51,71,77,78], Europe
[52,55,58,59,62,79-83], and Asia[53,84-93].

A progressive improvement in the guideline-recommended antithrombotic prophylaxis of stroke in 
AF patients, mainly in newly diagnosed cases, has been shown by these studies[59]; however, most of 
them belong to the pre-DOAC era, and there is still much to learn about how DOACs are being used in 
clinical practice. The present study adds to the few studies that have investigated the prescription 
pattern of antithrombotic agents in AF patients in recent years: Proietti[76] evaluated patients from 
Belgium, Denmark, Greece, Italy, Norway, Poland, Portugal, Romania, and the Netherlands; Huisman
[45,46] evaluated patients from Asia, Africa/Middle East, Europe, Latin America and North America; 
and Apenteng[59] studied United Kingdom patients.

In our study, antiplatelet agents were prescribed in 45% of total drugs. Among them ASA was the 
most prescribed (63.65%), followed by clopidogrel (31.53%). ASA was also, in total, the most utilized 
drug, followed by warfarin and clopidogrel. SAPT, however, decreased significantly over time from 
49.18% in 2010-2012 to 34.18% in 2019-2021 (-15.00%, P < 0.0001). Antiplatelet therapy was also 
commonly prescribed in other studies, regardless of whether there was coexistent myocardial infarction 
or coronary artery disease[74,75]. Other studies showed, for example, that antiplatelet agents were used 
in 30% of all patients with AF[63] and in 36% in the pre-DOAC era[58]. Antiplatelet agents are partic-
ularly used in the elderly; in 18.3%, 18.9%, 18.9%, and 18.7% of patients aged 75–< 80, 80–< 85, 85–< 90, 
and ≥ 90 years, respectively[87]. In other studies, treatment with ASA was also the most common (41.7% 
of patients in GARFIELD[45,46]), whereas in others was very low (3.3%)[68]. The proportion of patients 
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Table 4 Changes in prescribed antithrombotic drugs over time in the studied group (absolute numbers)

Yr Warfarin Acenocumarole Dabigatran Rivaroxaban Apixaban Edoxaban Aspirin Clopidogrel Ticlopidine Ticagrelor Prasugrel LMWH Fondaparinux No therapy

2010 32 3 41 35 1 2 17

2011 93 3 82 30 2 24

2012 100 11 99 47 1 58

2013 177 12 2 191 73 7 7 1 17 4 65

2014 114 7 10 108 28 12 7 4 41

2015 149 12 18 11 138 40 5 13 1 20 1 55

2016 127 6 29 25 3 138 48 13 5 26 34

2017 116 17 18 24 46 16 95 63 7 9 6 30

2018 56 4 20 45 54 21 52 43 4 3 1 7

2019 43 4 40 40 67 21 68 55 2 3 2 2

2020 31 1 19 30 55 27 49 46 5 7 5 7

2021 15 2 29 17 46 41 35 35 4 2 8

LMWH: Low molecular weight heparin.

treated with antiplatelet agents other than ASA was low (3.4%)[45,46], in contrast to the high 
clopidogrel use in our data. These differences may be explained by the fact that we studied unselected 
cardiology patients with high prevalence of acute and chronic coronary syndromes, and in whom 
antiplatelet therapy was still prescribed routinely with or without oral anticoagulation. Minor use of 
antiplatelet agents over time as sole therapy for stroke prevention in AF is a common finding and other 
studies showed a downward trend from 36% to 17% (in GARFIELD-AF)[70], from 18% to 8% (in the 
ORBIT-AF program)[71], from 6.1 to 2.5%[80], from 36,5% to 10,5%[59], and from 36% to 25%[58]. It is 
increasingly recognized that antiplatelet agents are of little benefit and have a not insignificant risk, 
although 2010 ESC guidelines still endorsed aspirin for patients at intermediate stroke risk according to 
CHADS2 risk stratification[18]; however, in the 2012 update[19] antiplatelet drugs were to be considered 
only in patients refusing any OAC. In the 2014 AHA/ACC/HRS treatment guidelines[24] aspirin was 
still considered an option for AF patients with moderate stroke risk. Conversely, the 2019 
AHA/ACC/HRS guidelines[25] suggested that NVAF patients, regardless of their stroke risk, should 
not be treated with antiplatelet drugs monotherapy, unless an OAC is contraindicated; thus, high risk 
patients would be considered undertreated whenever only ASA is used. However, antiplatelet therapy 
continues in part to be inappropriately prescribed instead of OAC[68]. A reason of the persistence of 
antiplatelet agents use may be that anticoagulant prophylactic therapy is especially difficult in patients 
in whom a high thromboembolic risk coexists with contraindications for OAC treatment, such as the 
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Figure 2  Study flowchart.

elderly. OAC underuse, associated with antiplatelet therapy prescription, regardless of a known athero-
matous disease, has been reported by Averlant et al[94] in elderly AF patients. In addition, in the post-
DOAC era, patients who are receiving antiplatelet drugs have more comorbidities[58].

We observed that DAPT also decreased over time from 13.72% to 2.12%. In ACS patients treated with 
percutaneous coronary intervention (PCI), a DAPT is recommended to reduce stent thrombosis risk[67]. 
This reduced use of DAPT is likely due to a greater prescription of DAT or TAT in a population with 
noticeable prevalence of coronary syndromes.

In our study, VKAs were prescribed in 29% of total antithrombotic drugs. Among VKAs, warfarin 
was undoubtedly the most prescribed drug (92.77% vs 7.23% of acenocoumarol). VKAs prescription 
decreased significantly from 35.63% in 2010-2012 to 11.12% in 2019-2021 (-24.48%, P < 0.0001). In other 
studies, warfarin was also the most prescribed OAC (from 24.2% to 88.8%[29,64,75,79,90] according to 
the period and to the country. The PINNACLE study, conducted by the National Cardiovascular Data 
Registry, showed that only 55% of warfarin-eligible patients actually received that drug[77]. A gradual 
decrease in warfarin use was also observed in GARFIELD-AF[70,79,80], mainly after DOAC 
introduction. Geographical differences exist, however, in VKA therapy, with a notably greater use of 
VKAs in China, where it was the fastest growing OAC used[45,46,64], likely for economic reasons. Age 
and comorbidities (in particular decreased renal function) may guide the choice of warfarin instead of 
OACs[95]. In the post-DOAC era, patients receiving VKA have more comorbidities[58,87] in comparison 
to  the pre-DOAC era, and are frequently treated with polypharmacy[96]. VKA use is also common in 
patients with acute and chronic coronary syndromes requiring both OAC and antiplatelet therapy[68,
72].

We observed that DOACs represented 20% of the total prescriptions. Apixaban was the most 
frequently prescribed (39% of all DOACs). The more relevant data from this study are the sharp, statist-
ically significant increase in patients treated with DOAC, from 0.78% in 2013 to 52.38% in 2021, P < 
0.0001, and from 3.04% in 2013-2015 to 50.06% in 2019-2021, +47.02%, P < 0.0001. In 2018, DOAC use 
surpassed that of warfarin. Our study confirms apixaban as the most used DOAC[52,87,97]; however, 
other authors have observed the prevalent use of dabigatran[29,65,68] or rivaroxaban[43]. It is difficult 
to explain these differences, which are likely a consequence of local preferences.
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Figure 3 Prevalence of different antithrombotic treatments as a percentage of total antithrombotic treatments. ASA: Acetylsalicylic acid; 
LMWH: Low molecular weight heparin.

Figure 4 Time trends over three-year periods (from 2010-2012 to 2019-2021) of the prevalence of different antithrombotic treatments as a 
percentage of total antithrombotic treatments. LMWH: Low molecular weight heparin.

The prescription rate of DOACs for NVAF, after their release in 2011, has increased significantly in 
recent years, as demonstrated by many other studies, which reported a substantial increase from 14.5% 
to 70.1%[68,71,80,98,99]. Some of these studies, however, used data from registries of cardiovascular 
care practices, which may favor enrolment of highly motivated patients under specialist care, and the 
applicability of these results to the general population may be limited[65]. Actually, DOAC adoption 
trends are quite variable, with slow integration into clinical practice reported in most countries[98]. A 
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Figure 5 Time trends by year (from 2010 to 2021) in prescription of different antithrombotic treatments (absolute number). APT: Antiplatelet 
treatment; VKA: vitamin K antagonist; DOAC: Direct oral anticoagulant; OAT: Oral antithrombotic therapy; TAT: Triple antithrombotic therapy; DAT: Double 
antithrombotic therapy.

Figure 6 Time trends by year (from 2010 to 2021) in prescription of different antithrombotic treatments (as a percentage of total patients). 
APT: Antiplatelet treatment; VKA: vitamin K antagonist; DOAC: Direct oral anticoagulant; OAT: Oral antithrombotic therapy; TAT: Triple antithrombotic therapy; DAT: 
Double antithrombotic therapy.

systematic literature review indicates that suboptimal OACs use is a persisting challenge, despite the 
availability of DOACs[100]. After the launch of the first DOAC in 2011, the proportion of DOACs as 
OAC increased from 3% in 2012 to 42% in 2016 (P < 0.0001 for the trend)[16]. A marked variability in 
NOAC use was observed between countries, ranging from 6.1% (in Thailand) to 87.5% (in Switzerland) 
of all OAC-treated patients[72]. Many countries have some limitations on DOAC usage due to its costs. 
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In Italy, in particular, reimbursement was possible only after mid-2013 for dabigatran, late 2013 for 
rivaroxaban, early 2014 for apixaban and late 2016 for edoxaban. In Italy, management with VKAs was 
better than in other European countries, allowing higher TTR[62]. Some studies aimed to determine the 
preference criteria in DOACs use. At patient level, prior stroke, transient ischemic attack, thromboem-
bolism, thyroid disease, dyslipidemia, cancer, HAS-BLED ≥ 5, paroxysmal or non-permanent AF, and 
the presence of comorbidities were positive predictors of DOACs use over VKAs, whereas young age (≤ 
64 years) and renal dysfunction (as they must be used with caution in this latter category of patients) 
were negative predictors of DOACs use over VKAs[57,68,99]. GARFIELD-AF showed that DOACs 
seemed to be favored for the management of patients with a low stroke risk (CHA2DS2-VASc 0 or 1)[72]. 
However, the extent of anticoagulant selection driven independently by ischemic stroke risk 
(predictions of treatment benefit) and bleeding risk (prediction of treatment harm) was marginal, as 
neither score explained much variation in the multivariable adjusted regression model[72,79]. Clinicians 
may be choosing warfarin in real-world clinical practice for patients with both high stroke risk and 
bleeding risk, indicating possible concerns about the lack of a reversal agent for the DOACs[29]. This 
contrasts with the reduced use of dabigatran in our study. DOAC use was more frequent than VKA in 
men and in the elderly[66,68,70,72], particularly apixaban[97], as they have fewer potential drug 
interactions in elderly patients. In the ANAFIE Registry, 72% of elderly AF patients receiving antico-
agulant treatment were treated with DOACs[86]. However, in some studies DOACs were more 
frequently prescribed in female and young patients[55]. The rate of DOAC, rather than warfarin, was 
increased (P < 0.0001 for the trend) in patients with AF undergoing PCI[52]. OAC therapy at discharge 
was prescribed in approximately 30% of patients with AF and ACS requiring PCI (DOACs accounted 
for approximately half of them)[67].

In our study, both DAT (SAPT plus OAC) and TAT (the combination of OAC and DAPT to prevent 
both systemic embolism or stroke and coronary thrombosis, especially in the acute phase of the disease) 
increased over time (respectively from 4.90% in 2010 to 10.58% in 2021 and from 2.94% in 2010 to 12.69% 
in 2021). These data are in agreement with many other studies[52,59,63,68]. However, our data refer to a 
general population admitted to a cardiology unit with various diagnoses, while different results have 
been observed in selected samples such as patients with both AF and coronary artery disease (in 
particular those with ACS and/or undergoing PCI). Combined antithrombotic regimens present a great 
challenge in these real-world clinical scenarios. Previous studies have shown that warfarin alone was 
not sufficient to avoid stent thrombosis, and SAPT or DAPT alone was not adequate to prevent AF-
related thromboembolic events; therefore, patients with AF undergoing PCI are typically prescribed 
multiple antithromboembolic drugs. Before the introduction of DOACs, from 2013 to 2014, only 1.7% of 
patients were treated using both warfarin and DAPT in the China acute myocardial infarction (CAMI) 
registry[92]. After DOAC introduction, in patients with ACS the rate of DAT prescription increased over 
the years (from 41% in 2010 to 59% in 2016, P = 0.012 for the trend) whereas TAT prescription decreased 
(from 14% in 2010 to 5% in 2016, P = 0.010 for the trend)[16] and the co-prescription of DOACs and 
antiplatelet drugs did not change much in recent years[59]. ‘Triple therapy’ is likely less prescribed by 
physicians due to concerns regarding bleeding risk. A greater risk-to-benefit ratio of DAT (DOAC plus a 
P2Y12 inhibitor) in comparison to a VKA-based TAT has been shown in randomized controlled trials[101,
102]. The Danish nationwide administrative registries showed that DOACs use exceeded that of 
warfarin, in any combination with antiplatelet drugs, by 2016[103]. These studies influenced current 
international guidelines, now favoring, in this setting, a DAT with a DOAC and a P2Y12 inhibitor 
(especially clopidogrel).

From 2010 to 2021, globally, we observed that OAC was prescribed in 49% of all antithrombotic 
therapy, but even more we showed an increase in patients treated with OACs (from 34.31% in 2010 to 
80.95% in 2021, P < 0.0001 and from 35.63% in 2010-2012 to 61.18% in 2019-2021, +25.55%, P < 0.0001). In 
a similar study, Mai[67] reviewed 3813 electronic medical records of patients aged ≥ 18 years, who were 
hospitalized from 2013 to 2018, which showed that prescription of OACs in patients with AF was low 
(29.7%). Another study, from 2014 to 2017, showed that 90.1% of patients received an OAC (either as a 
monotherapy or combined with antiplatelet drugs[68]. In other studies conducted in different temporal 
and geographical settings the rate of prescription of OACs, both in monotherapy and in association with 
antiplatelet drugs, varied from 41.2% to 92%[15,60,64,73,103]. These data, on the one hand, indicate how 
guidelines can be successfully applied in the real world, but, on the other hand, they suggest that OAC 
underuse persists, despite the growing awareness of anticoagulation benefits in AF[71,80]. OAC use 
seems especially low in Italy, as reported by the PREFER-AF registry[62]. Our results are in line with 
previous studies from different populations, demonstrating a recent increase in OAC use[44,46,60,70,
104], particularly after the introduction of DOAC [15,59,72,89,91]. The proportion of patients treated 
with OAC monotherapy increased slowly, but gradually[52]. DOACs availability, together with 
comprehension of the reduced efficacy of antiplatelet drugs in comparison to OACs, have likely driven, 
at least in part, this paradigm shift in prescribing practice, notwithstanding an initial reluctance of 
healthcare payers due to the greater DOAC costs[70]. The prescription of OACs, as well as its temporal 
trend, is also related to various geographic and clinical patterns. In patients who underwent PCI, the 
OAC prescription rate increased from 56% in 2010 to 74% in 2016 (P = 0.041 for the trend) and OAC 
monotherapy gradually increased from 2% in 2010 to 9% in 2016 (P = 0.041 for the trend)[16]. Another 
study showed that OAC treatment was prescribed at discharge only in about 30% of patients with AF 
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and ACS requiring PCI[67]. Among the factors playing a role in OACS underuse, we should consider 
demographic patterns (i.e., elderly and women), concomitant diseases such as hepatic or renal disease, 
lack of adherence, physicians’ and patients’ treatment fears, and lack of access to the healthcare system. 
With regard to age, for example, patients prescribed OACs at discharge were younger than those not 
prescribed OACs (mean age 71.7+/-10.6 vs 74.6+/-10.2 years)[64]. In the RAMSES prevention strategies 
trial[85], a national observational registry on Turkish adults with NVAF, OAC therapy was prescribed 
for 74.8% of participants younger than 80 years and 63% of those aged 80 and older (P < 0.001). 
Comorbidities and other individual-level characteristics may explain this difference in the elderly. 
Higher CHA2DS2-VASc score and lower HAS-BLED score were independent predictors of OAC 
prescription in participants aged 80 years and older[85]. OAC treatment was prescribed in only half of 
elderly patients in the Fushimi AF Registry[89]. A retrospective Chinese study showed that OACs were 
prescribed in only 41.1% of AF patients aged ≥ 65 years[15]. The overall OACs rate in older people, 
notwithstanding the higher risk of bleeding, was greater (87.3%) in another study[87], and  92% of 
patients ≥ 75 years old received OAC treatment in the All Nippon AF in the Elderly (ANAFIE) Registry
[86], as well as 92% of patients ≥ 80 years old in the OCTOFA study[81]. Other factors, such as lower 
levels of education, lower income, prior antiplatelet use, having several cardiovascular comorbid 
conditions (including stroke or transient ischemic attack, hypertension, diabetes, dyslipidemia, valvular 
heart disease, heart failure, coronary syndromes, carotid stenosis, and peripheral vascular disease) were 
associated with not being prescribed an OAC[64,75]. OACs use was greater in low bleeding risk patients 
than in those with both high stroke and high bleeding risk (94.2% vs 91.3%, P < 0.0001)[88]. However, 
patients with contraindications to OACS are a minority. For example, in the elderly, only 4% of patients 
had such contraindications (primarily, active cancer and anemia)[68]. In 86,671 elderly AF patients, only 
2% were ineligible for OAC therapy due to absolute contraindications (most often previous intracranial 
bleeding)[71]; also, OACs were contraindicated in less than 13% of 10130 patients in the ORBIT-AF trial
[78].

In our study, LMWH and fondaparinux were used in approximately 6% of total antithrombotic 
drugs, but they were used in very low percentages as unique treatment throughout the 12-year period. 
Another study showed that LMWH, not endorsed just from the 2012 ESC guidelines[19],  was used in 
2.5% of patients[68].

Finally, we showed that the percentage of patients without any antithrombotic therapy, including 
antiplatelets and LMWH/fondaparinux, significantly decreased from 16.67% in 2010 to 4.23% in 2021 (P 
< 0.0003) and from 14.58% in 2010-2012 to about 1.5% in 2019-2021. These data are consistent with other 
studies, showing that a total varying from 21.9% to 30.2% did not receive any prophylactic antith-
rombotic therapy[46,60,70,75,90] with substantial variations across countries. A recent meta-analysis 
reviewed a total of 11,231 publications, demonstrating in patients with high stroke risk a rate of non-
treatment of 23.3% (7.9%-51.1%)[100]. Undertreatment is frequent in female and older patients, notwith-
standing their great stroke risk[36,87,93,105]. However, in the DOAC era, non-treatment rates in high-
risk patients are lower than in the pre-DOAC era (11.1%, 95%CI 7.9%-40.2% vs 33.6%, 95%CI 13.4%-
51.1%)[100]. Patients receiving no treatment are generally younger and healthier[70]. However, patients 
who received no treatment in the post-DOAC era had more comorbidities (P < 0.01, respectively)[58].

Strengths and limitations
Our study has several strengths, including the analysis of clinicians’ preferences on antithrombotic 
treatment in a broad spectrum, consecutive, geographically defined population over a long period of 
time, providing a novel contribution by characterizing OAC prescriptions pattern among patients with 
AF.

However, our results should be interpreted in the context of the limitations of this study, whose 
purpose was restricted to the review of analyses of observational data collected through clinical 
databases, reflecting real-world clinical practice, which presented some limitations.

First, although efforts were made to standardize definitions and reduce missing data, this was a 
retrospective study with the limitations inherent to observational study design such as selection biases 
due to residual or not measured confounding factors (i.e. sociodemographic, patient preferences, 
biochemical parameters, and/or clinical confounding variables unavailable in the data, which would 
have likely impacted on the choice of treatment), all of which may restrict the interpretation of study 
results. In particular, data on CHA2DS2-VASc and HAS-BLED score were not available in the present 
analysis.

Second, data on detailed OAC types and the quality control of OAC use prior to hospitalization were 
not collected, likewise no follow-up was investigated, and therefore the effects of quality of warfarin 
control and of OAC adherence on outcome could not be evaluated.

Third, as all patients were discharged from a secondary center, the current registry is not free from 
referral bias. In addition, we studied patients managed only by cardiologists and discharged from a 
single center. The GARFIELD-AF registry found that patients who are managed in the outpatient setting 
are more likely to receive DOAC therapy than patients treated in emergency care or in the hospital 
setting[72].
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Finally, we did not exclude valvular AF patients, in which VKA use is mandatory; however, only 
about 5% of all AF patients had mechanical heart valves or moderate-to-severe mitral stenosis[6] and an 
even lower proportion was observed in our study.

Thus, the results and conclusions of this study should be interpreted cautiously, as transferability to 
different contexts is limited.

CONCLUSION
AF has a negative impact on many cardiovascular diseases[106,107], but its most challenging is 
thromboprophylaxis. Although anticoagulation provides a net clinical benefit in patients with AF, a 
noticeable gap in antithrombotic prescription between real world and guideline recommendations was 
shown even in recent studies[108-111]. The long-awaited introduction of DOACs in the field of antico-
agulation brought physicians a safer option, and in the last years, several real-world studies have 
confirmed their effectiveness and safety. The prescription trend of antithrombotic therapy in AF patients 
has noticeably changed over very recent years.

The main aim of our study was to describe patterns of OAC prescription for stroke prevention in a 
real-world population of Italian AF patients discharged by a cardiology ward. We demonstrated a 
significant increase from 2010 to 2021 in the proportion of OAC prescriptions, regardless of antiplatelet 
drugs use. This increase appears to be the consequence of greater DOACs use, mainly FXa inhibitors. 
Contextually, VKA use declined gradually regardless of antiplatelet drugs use, and the same pheno-
menon was shown for antiplatelet therapy alone or in double combination; finally we noted a decrease 
in the proportion of patients without any antithrombotic therapy.

These findings, in line with findings from other European and global datasets, appear consistent with 
recent changes in AF management guidelines; this suggests, in Italy, an improvement in adherence to 
guidelines clinical recommendations. Despite this significant improvement, we should highlight, 
however, that OAC prescription remains suboptimal over time; thus, a significant proportion of patients 
with AF still do not receive appropriate treatments for stroke prevention, suggesting that the increasing 
use of DOACs is not yet closing the gap between scientific evidence, recommendations from academic 
guidelines and clinical practice in the general population. Thus, an unmet medical need remains among 
patients with AF. Due to the nature of this study, we cannot, however, provide explanations as to the 
decision-making processes that underlie these apparent changes in prescriptions.

Improving adherence to AF guideline recommendations regarding OACs treatment requires still 
further efforts. Clinicians and policy makers should develop more specific educational intervention 
programs for physicians, to ensure that OACs, especially DOACs, are appropriately prescribed to 
eligible patients, in particular to vulnerable subgroups by age, socioeconomic status, and presence of 
comorbid conditions, in order to optimize health resources.

As the burden of disease continues to increase, it remains imperative to implement appropriate use of 
anticoagulation among AF patients with elevated stroke risk, targeted to local care delivery models, 
aiming to decrease both the risk of death and potentially preventable cardiovascular events, and 
associated medical costs for the healthcare systems. We need further studies investigating why OAC 
treatment in AF patients remains suboptimal, intervening on the relative barriers.

ARTICLE HIGHLIGHTS
Research background
International guidelines extended prescription criteria for oral antithrombotic therapy, in particular for 
direct oral anticoagulants (DOACs) in atrial fibrillation (AF). However, oral anticoagulant (OAC) 
prescription is still suboptimal, mainly for DOACs.

Research motivation
Considering the huge clinical impact and healthcare economic burden (in terms of both direct medical 
costs and indirect productivity losses), there are a number of reasons why it is important to complement 
experimental data with real-life or observational data, investigating OAC treatment in the real world, 
and the potential nonadherence to AF treatment guidelines. It is, in fact, important that AF guidelines 
are followed, as non-adherence to OACs is associated with increased ischemic stroke and mortality in 
high-risk patients.

Research objectives
We aimed to evaluate temporal prescription patterns of antithrombotic agents in a cohort of patients 
hospitalized with AF in a Cardiology Department. This should be useful in determining how AF 
guidelines are followed in the real-world.
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Research methods
This was a retrospective, single-center, observational study conducted in the Cardiology Unit of S. 
Antonio Abate Hospital of Trapani (Western Sicily, Italy). We reviewed the database of medical records 
of all patients aged ≥ 18 years who were consecutively discharged from January 2010 to 2021. We 
collected data on demographic and clinical characteristics, including age and sex, main and secondary 
diagnosis at discharge, diagnostic and therapeutic procedures, and prescribed antithrombotic 
treatments from the discharge medication list.

Research results
From 2010 to 2021, we showed a significant increase in the proportion of AF patients on OAC therapy, 
regardless of antiplatelet agent use. The main reason for this increase was due to greater DOACs use, 
mainly FXa inhibitors. Contextually, VKA use, as well as antiplatelet therapy, alone or in double 
combination, declined; however, the proportion of patients not receiving any antithrombotic therapy 
globally decreased.

Research conclusions
These findings, in line with findings from other European and global datasets, appear consistent with 
recent changes in AF management guidelines; this suggests, in Italy, an improvement in adherence to 
guidelines clinical recommendations. Despite this, we should highlight, however, that OAC prescription 
remains suboptimal over time; thus, a significant proportion of patients with AF still do not receive 
appropriate treatments for stroke prevention, suggesting that the increasing use of DOACs is not yet 
closing the gap between scientific evidence, recommendations from academic guidelines and clinical 
practice in the general population.

Research perspectives
Improving the adherence to AF guideline recommendations for stroke prevention with OAC therapy 
requires further efforts. Clinicians and policy health makers need to develop more specific educational 
intervention programs for physicians to ensure that OACs, especially DOACs, are appropriately 
prescribed to eligible patients, in particular to vulnerable subgroups, in order to optimize health 
resources. We need further studies investigating why OAC treatment in AF patients remains 
suboptimal, intervening on the relative barriers.
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