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Aim: To evaluate antithrombotic treatment patterns in patients in Italy with nonvalvular atrial fibrilla-
tion (NVAF) before and after direct oral anticoagulants (DOACs) were approved. Methods: This analysis
included patients with a discharge diagnosis of NVAF in 2010 and 2014, which constituted the pre- and
post-DOACs populations, respectively. Results: Approximately 90% of patients were eligible for oral an-
ticoagulant (OAC) therapy. Overall use of OACs increased from 38% in 2010 to 45% in 2014; use of an-
tiplatelet therapy decreased from 36 to 25%. Approximately 14% of eligible patients remained untreated.
Conclusion: Although an improvement in OAC prescription was observed post-DOACs launch, treatment
patterns in Italy suggest that a proportion of patients with NVAF are still undertreated or do not receive
appropriate therapy.
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Atrial fibrillation (AF) affects approximately 2% of the Italian population [1,2], which is within the 1–2% range of
the whole European population [3]. Nonvalvular AF (NVAF) is the most common sustained cardiac arrhythmia
encountered in clinical practice. NVAF increases the risk of thromboembolic events, particularly the risk of
ischemic stroke by fivefold and leads to 15–20% of all ischemic strokes [4]. Antithrombotic prophylaxis to prevent
thromboembolism is recommended for all patients with NVAF, except in those who are at low risk (aged <65 years
and lone AF), or with contraindications. In particular, the 2016 European Society of Cardiology (ESC) guidelines
recommend that in patients with a CHA2DS2-VASc score ≥2 oral anticoagulant (OAC) treatment is mandatory
(class IA) [5].

Direct oral anticoagulants (DOACs) such as apixaban, dabigatran, edoxaban or rivaroxaban were launched in
Europe several years ago, with the aim of offering patients with NVAF, an efficient and alternative treatment to
vitamin K antagonists (VKAs) for the prevention of ischemic stroke or systemic embolism [6]. Several Global and
European registries have demonstrated an overall increase in anticoagulant use and adherence to guidelines for
patients with NVAF since the introduction of DOACs [7–10], albeit other studies suggest that improvements are
still needed [11–13]. Less is known about treatment patterns at the country level. Of the available data, Italy has
been noted as a country with one of the lowest rates of DOAC utilization since their introduction in Europe [14];
however, data specific to Italy are only available up to 2013 when DOACs were first made reimbursable. This
warranted a more recent analysis of DOAC use for patients with NVAF in Italy and presented an opportunity to
better understand treatment patterns associated with non-adherence to guideline recommendations.

The aim of this retrospective cohort study was to evaluate treatment patterns in Italian patients with a discharge
diagnosis of NVAF, who should receive anticoagulant therapy as per ESC guidelines, before and after the DOACs
were approved. In addition, patients’ characteristics (in terms of age and comorbidity index) and risks (based on
CHA2DS2-VASc, HAS-BLED scores) were also assessed.
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Methods
Data sources
An observational retrospective cohort analysis based on administrative databases (DBs) of six Italian local health
units (LHUs), geographically distributed throughout the country, was conducted (for a total number of 4 million
health-assisted individuals).

The structure of this DB has been described in detail elsewhere [15]. It includes various DBs: beneficiaries’
DB, containing patients’ demographic data; pharmaceuticals prescription DB, providing information for each
drug prescription, such as the anatomical therapeutic chemical (ATC) code; hospital discharge DB, containing
information on the diagnosis-related group reimbursement rate, reasons for hospitalization according to the
International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM); outpatient specialist
services DB, collecting information on visits or outpatient services provided to patients; and laboratory tests DB,
containing blood test results for each patient. A unique anonymized patient identification program allowed linkage
of data across all DBs. According to Italian regulations [16], informed consent is not required for anonymized
retrospective information; however, local ethics committees of the participating LHUs approved the study.

Cohort definition
Patients with a discharge diagnosis of NVAF (ICD-9-CM code: 427.31) during 2010 and 2014 were included.
We excluded all patients with malignancies (ICD-9-CM codes: 140.XX-199.XX), pulmonary embolism/deep vein
thrombosis (DVT; ICD-9-CM codes: 415, 451, 453), valvular AF (ICD-9-CM codes: V42, V43, 394, 395, 396)
and major orthopedic surgery (ICD-9-CM codes according to Farner et al.) [17]. In addition, patients who required
anticoagulation for AF and patients who were transferred to another LHU during the follow-up period were also
excluded from the study.

The inclusion date was used as the index date, patients enrolled in 2010 constituted the pre-DOACs cohort,
while patients enrolled in 2014 constituted the post-DOACs cohort. Patients enrolled were followed up for all
time available from the index date (follow-up period) and their clinical characteristics were investigated before to
the index date for a minimum duration of 1 year (characterization period).

Comorbidities were measured by using the Charlson Comorbidity Index (CCI) [18] and identified through hos-
pitalizations, in other words, peptic ulcer (ICD-9-CM codes: 531-534), hemorrhage/bleeding (ICD-9-CM codes:
456.0, 531.0, 531.2, 531.4, 531.6, 532.0, 532.2, 532.4, 532.6, 533.0, 533.2, 533.4, 533.6, 534.0, 534.2, 534.6,
569.3, 578.0, 578.9, 596.7, 599.7, 626.5, 626.6, 626.9, 627.0, 627.1, 623.8, 626.2, 784.7, 786.3, 459.0, 719.1,
423.0, 379.2, 852.2), chronic bronchitis (ICD-9-CM: 491), in particular obstructive chronic bronchitis (ICD-9-
CM code: 491.2), asthma (ICD-9-CM code: 493), gastroesophageal reflux (ICD-9-CM code: 530.81), disorders
of the thyroid gland (ICD-9-CM codes: 240-246), dementia (ICD-9-CM code: 290), other cerebral degenerations
(ICD-9-CM code: 331), sleep apnea (ICD-9-CM codes: 780.51, 780.53, 780.57) and bone fractures (ICD-9-CM
codes: 805, 806, 808, 820, 824, 812.0-812.5, 813.4, 813.5, 807.0, 807.1) during the characterization period.
Both primary and secondary diagnoses collected in the DB were considered. When a diagnosis was not available,
the prescriptions of specific drugs was used as a proxy for the specific comorbidity, in other words, prescriptions
due to the use of antihypertensive drugs (ATC codes: C02, C03, C07, C08, C09), statins (ATC code: C10AA),
organic nitrates (ATC code: C01DA), antidiabetic drugs (ATC codes: A10A, A10B), anti-inflammatory and anti-
rheumatic agents, non-steroids (ATC code: M01A), macrolides (ATC code: J01FA), proton pump inhibitors (ATC
code: A02BC). The patients’ stroke and bleeding risk were calculated using CHA2DS2-VASc and HAS-BLED
scores, respectively.

Baseline characteristics were assessed for the overall population, as well as for the subgroup of patients with a
CHA2DS2-VASc score of 2 or more, for whom the use of OACs is recommended by ESC guidelines [5]. For the
subgroup analysis, patients were classified into five groups according to their antithrombotic therapies posthospital
discharge: VKA, DOAC, other anticoagulant treatment, antiplatelet and no treatment. According to the therapeutic
strategy used at the index date, the pharmaco-utilization profiles (in terms of switch rate and interruption) of patients
were estimated during the follow-up period.

In order to have 1 year of follow-up analysis for all patients, we enrolled patients from January to June (data
availability until June 2015); moreover, patients who died at or before 1 year were excluded. Therapeutic variations
were assessed within the last 3 months of the follow-up period. In particular, we evaluated: the percentage of
patients who switched their index therapy and the percentage of patients who interrupted any treatment prescribed
during the follow-up period.
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Table 1. Demographic and baseline clinical characteristics of patients with nonvalvular atrial fibrillation enrolled in 2010
and 2014.
Baseline characteristics Pre-DOACs Post-DOACs p-value

N 7416 7170

Age, mean ± SD 74.8 ± 11.7 76.6 ± 11.4 �0.001

Male, N (%) 3659 (49) 3493 (49) 0.462

Charlson Comorbidity Index, mean ± SD 1.5 ± 1.5 1.6 ± 1.4 1.000

Comorbidities of the kidney and urinary
tract, N (%)

135 (1.8) 155 (2.2) 0.156

Comorbidities of the hepatobiliary
system and pancreas, N (%)

147 (2.0) 105 (1.5) 0.020

CHA2DS2-VASc score, mean ± SD 3.5 ± 1.6 3.7 ± 1.5 �0.001

HAS-BLED score, mean ± SD 2.3 ± 1.1 2.5 ± 1.0 �0.001

DOAC: Direct oral anticoagulant; SD: Standard deviation.

Table 2. Demographic and baseline clinical characteristics of patients with nonvalvular atrial fibrillation enrolled in 2010
and 2014 and eligible for oral anticoagulants – (CHA2DS2-VASc score ≥ 2).

Pre-DOACs Post-DOACs p-value

N 6578 6602

Age, mean ± SD 77.2 ± 9.4 78.4 ± 9.4 �0.001

Male, N (%) 2937 (45) 2990 (45) 0.471

Charlson Comorbidity Index, mean ± SD 1.6 ± 1.5 1.7 ± 1.4 �0.001

Comorbidities of the kidney and urinary
tract, N (%)

132 (2.0) 154 (2.3) 0.221

Comorbidities of the hepatobiliary
system and pancreas, N (%)

144 (2.2) 104 (1.6) 0.011

CHA2DS2-VASc score, mean ± SD 3.8 ± 1.3 3.9 ± 1.2 �0.001

HAS-BLED score, mean ± SD 2.5 ± 1.0 2.6 ± 0.9 �0.001

DOAC: Direct oral anticoagulant; SD: Standard deviation.

The index Major Diagnostic Categories (MDCs) and the length of the index hospitalization stay of patients with
NVAF enrolled in 2010 and 2014 and eligible for OACs – (CHA2DS2-VASc score ≥2) were also evaluated.

Statistical analysis
Continuous variables were reported as mean and standard deviation (±SD), whereas categorical variables were
expressed as numbers and percentages. The p-values ≤ 0.05 were considered to be statistically significant. All statis-
tical analyses were performed using Stata software version 12.0 (Stata Corp LP, TX, USA), and data management
was carried out using Microsoft SQL Server 2012.

Results
After applying inclusion and exclusion criteria, 7416 patients with a discharge diagnosis of NVAF were enrolled
(pre-DOACs cohort) in 2010, compared with 7170 patients in 2014 (post-DOACs cohort). Mean age was 74.8
years in 2010 and 76.6 years in 2014, CCI for comorbidities remained similar in the two cohorts (1.5 and 1.6,
respectively). Average CHA2DS2-VASc score was 3.5 in the pre-DOACs cohort and 3.7 in the post-DOACs cohort,
HAS-BLED scores were 2.3 and 2.5, respectively (Table 1).

Baseline characteristics among patients with NVAF were assessed, as well as for the subgroup of patients with a
CHA2DS2-VASc score of 2 or more, for whom the use of OACs is recommended by the ESC (Table 2).

In 2010, 6578 (89% of the original cohort) patients with a discharge diagnosis of NVAF and 6602 (92% of the
original cohort) in 2014 were eligible for OACs as per ESC guidelines. Mean age was 77.2 years in the pre-DOACs
cohort and 78.4 years in the post-DOACs cohort, CHA2DS2-VASc score was 3.8 in 2010 and 3.9 in 2014,
respectively, HAS-BLED values were 2.5 and 2.6 in 2010 and 2014, respectively.

Treatment patterns were assessed in both cohorts at enrolment, results are shown in Figure 1. In the pre-DOACs
cohort, 38% of patients were treated with a VKA, 36% with an antiplatelet, 12% with other anticoagulant
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Figure 1. Treatment patterns in 2010 and 2014 in patients eligible for oral anticoagulants – CHA2DS2-VASc score ≥2.
DOAC: Direct oral anticoagulant; Other anticoag: Other anticoagulant treatment; VKA: Vitamin K antagonist.

agents (such as low molecular weight heparin) and the remaining 14% received no treatment. In the post-DOACs
cohort, 35% of patients were treated with a VKA, 10% with a DOAC, 25% with an antiplatelet, 17% with other
anticoagulant agents and 13% received no treatment.

Demographic and baseline clinical characteristics of patients with NVAF enrolled in 2010 and 2014 and eligible
for OACs were explored according to their treatment at the index date (Table 3).

In the pre-DOACs cohort, mean age ranged from 74.9 years in patients treated with VKA to 79.5 years in
patients not treated with antithrombotic agents. CHA2DS2-VASc scores were 3.8, 3.9, 4.0 and 3.5 in patients
treated with VKA, antiplatelet, other anticoagulant agents or without any antithrombotic treatment, respectively;
HAS-BLED scores were 2.4, 2.6, 2.7 and 2.0, respectively. In the post-DOACs cohort, mean age ranged from 76.6
years in patients treated with VKA to 80.2 years in patients treated with an antiplatelet, mean age was 77.5 years in
patients treated with DOACs, 79.2 years in patients treated with other anticoagulant agents and 79.7 years in NVAF
patients without any antithrombotic agent prescribed. CHA2DS2-VASc scores were similar across the groups: 3.8 in
VKA-treated patients, 3.9 in the DOAC-treated group, 4.1 in the antiplatelet-treated group, 4.0 for patients treated
with other anticoagulant agents and 3.8 in patients without antithrombotic treatment. Furthermore, HAS-BLED
values were also similar: 2.6 for DOAC-treated patients, 2.8 for antiplatelet-treated patients, 2.7 for patients treated
with other anticoagulant, 2.5 in patients treated with VKA and 2.5 in patients not treated with antithrombotics.
Statistical analysis of pre- versus post-DOACs treatment patterns demonstrated that patients who received a VKA
in the post- compared with pre-DOAC era were older with a higher CCI for comorbidities and HAS-BLED score
(all p < 0.01). Patients receiving other anticoagulants in the post-DOAC era were older than their counterpart
cohort from the pre-DOAC era (p < 0.01). Similarly, patients who received an antiplatelet therapy or no treatment
in the post-DOAC era had higher CCI for comorbidities (p < 0.05 and p < 0.01, respectively), CHA2DS2-VASc
and HAS-BLED scores compared with equivalent patients in the pre-DOACs era (all p < 0.01) (Table 3). In light
of the fact that other anticoagulants are usually prescribed for a brief period after hospital discharge, we have also
considered the switch within the last 3 months of the follow-up period to other treatments.

In the pre-DOACs cohort, switch rates were 11.6, 7.3 and 66.1 in patients treated with VKA, antiplatelet or
other anticoagulant agents, respectively (Figure 2A); interruptions were 9.7, 10.0 and 20.8, respectively. In the
post-DOACs cohort, switch rates were 15.5, 5.9, 9.7 and 58.1 in patients treated with VKA, DOACs, antiplatelet
or other anticoagulant agents, respectively (Figure 2A); interruptions were 11.3, 6.3, 14.6 and 23.5, respectively. In
particular, in the pre-DOACs cohort, 34.2% of patients on other antithrombotics switched to VKA and 31.9% to
an antiplatelet, whereas 9.8% of patients on VKA switched to an antiplatelet and 1.8% to other antithrombotics.
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Figure 2. Antithrombotic use and treatment changes among patients with nonvalvular atrial fibrillation eligible for
oral anticoagulants as per European Society of Cardiology guidelines during the 1-year follow-up in the pre- and
post-direct oral anticoagulant cohorts. (A) Antithrombotic use and (B) details of antithrombotic treatment changes
among patients with nonvalvular atrial fibrillation eligible for oral anticoagulants as per European Society of
Cardiology guidelines during the 1-year follow-up in the pre- and post-direct oral anticoagulant cohorts.
DOAC: Direct oral anticoagulant; Other anticoag: Other anticoagulant treatment; VKA: Vitamin K antagonist.
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Table 3. Demographic and baseline clinical characteristics and risk scores of patients with nonvalvular atrial
fibrillation enrolled in 2010 and 2014, eligible for oral anticoagulants as per European Society of Cardiology guidelines,
according to treatment.
Pre-DOACs cohort VKA DOACs Antiplatelet Other anticoag No treatment

N 2486 / 2348 789 955

Age, mean ± SD 74.9 ± 8.6 / 78.5 ± 9.2 78.0 ± 9.3 79.5 ± 10.1

Male, N (%) 1214 (49) / 1014 (43) 336 (43) 358 (37)

Charlson Comorbidity
Index, mean ± SD

1.6 ± 1.3 / 1.8 ± 1.5 1.9 ± 1.6 1.1 ± 1.4

Comorbidities of the
kidney and urinary tract,
N (%)

41 (1.6) / 43 (1.8) 30 (3.8) 18 (1.9)

Comorbidities of the
hepatobiliary system and
pancreas, N (%)

26 (1.0) / 44 (1.9) 45 (5.7) 29 (3.0)

CHA2DS2-VASc score,
mean ± SD

3.8 ± 1.2 / 3.9 ± 1.3 4.0 ± 1.3 3.5 ± 1.3

HAS-BLED score,
mean ± SD

2.4 ± 0.9 / 2.6 ± 0.9 2.7 ± 1.0 2.0 ± 1.1

N 2337 671 1659 1108 827

Age, mean ± SD 76.6 ± 8.7‡ 77.5 ± 8.4 80.2 ± 9.6‡ 79.2 ± 9.5‡ 79.7 ± 10.6

Male, N (%) 1157 (50) 293 (44) 706 (43) 491 (44) 332 (40)

Charlson Comorbidity
Index, mean ± SD

1.7 ± 1.3‡ 1.6 ± 1.4 1.9 ± 1.5† 1.8 ± 1.5 1.5 ± 1.4‡

Comorbidities of the
kidney and urinary tract,
N (%)

37 (1.6) 5 (0.7) 38 (2.3) 47 (4.2) 27 (3.3)

Comorbidities of the
hepatobiliary system and
pancreas, N (%)

14 (0.6) / 22 (1.3) 46 (4.2) 19 (2.3)

CHA2DS2-VASc score,
mean ± SD

3.8 ± 1.2 3.9 ± 1.1 4.1 ± 1.2‡ 4.0 ± 1.2 3.8 ± 1.2‡

HAS-BLED score,
mean ± SD

2.5 ± 0.8‡ 2.6 ± 0.8 2.8 ± 0.8‡ 2.7 ± 0.9 2.5 ± 1.0‡

†p � 0.05 (pre-DOACs vs post-DOACs for each single group).
‡p � 0.01 (pre-DOACs vs post-DOACs for each single group).
DOAC: Direct oral anticoagulant; Other anticoag: Other anticoagulant treatment; SD: Standard deviation; VKA: Vitamin K antagonist.

In the post-DOACs cohort, 27.6% of patients on other antithrombotics switched to VKA, 9.5% to DOACs and
21.0% to an antiplatelet, whereas 7.7% of patients on VKA switched to DOACs, 6.1% to an antiplatelet and 1.7%
to other antithrombotics (Figure 2B).

The most frequent MDC for the index hospitalization was the circulatory system in two-thirds of patients in
both the pre- and post-DOACs cohort; in ∼10% of patients, the MDC was the nervous and respiratory system;
other MDCs were found in <5% of patients. Both in the pre- and post-DOACs cohort, ∼70% of patients had
an index hospitalization stay of <10 days; NVAF was recorded as the main diagnosis in approximately one-third
of patients, whereas in all other cases, NVAF was reported as the secondary diagnosis. Patients on heparin had
treatment duration of 101 days for the pre-DOACs cohort and 119 days for the post-DOACs cohort.

Discussion
The purpose of this study was to evaluate treatment patterns in Italian patients with a discharge diagnosis of NVAF,
who should receive anticoagulant treatment as per ESC guidelines current at the time of pre- and post-DOACs
approval [19,20], and to assess patients’ characteristics (in terms of age and comorbidity index) and risks (based on
CHA2DS2-VASc and HAS-BLED scores).

In this real-world assessment, in both the considered periods, approximately 14% of patients discharged with a
diagnosis of NVAF, eligible for OAC treatment according to the ESC guidelines [19], received no treatment upon
hospital discharge. The second main finding was that in the pre- and post-DOACs periods the proportion of
patients treated with VKA and other anticoagulants (no DOACs) were largely similar, whereas the proportion of
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patients treated with antiplatelets decreased from 36 to 25%. This difference was largely because of the introduction
of DOACs, with 10% of patients in the 2014 cohort being prescribed a DOAC (vs 0% in the 2010 cohort). The
findings also showed that the proportion of patients discharged with a diagnosis of NVAF and who did not receive
OACs or antiplatelet therapy decreased from 2010 to 2014.

These trends coincided with the 2012 update to the ESC guidelines for the management of AF [20]. Whereas
aspirin was endorsed for patients at intermediate risk of stroke according to CHADS2 risk stratification in 2010,
the 2012 update recommended that antiplatelets were to be considered only when a patient would refuse any
OAC. Furthermore, in the 2012 update DOACs were for the first time an option for patients unable to receive a
VKA [19,20].

Overall, in the post-DOACs cohort of this study, 45% of patients were discharged with OAC (i.e., VKA or
DOAC) therapy for the prevention of thromboembolism in line with the 2012 ESC recommendations [20]. Despite
progress toward increased use of evidence-based OAC therapy, an unmet medical need remained for the 55% of
patients who received no treatment, antiplatelet therapy or other anticoagulants not recommended by the ESC
guidelines.

Our results are consistent with previously published studies from different populations, which demonstrated
an increased use of OAC therapy and uptake of DOAC therapy in recent years [7,9,11,12,21,22]. However, the
level of OAC underuse reported by Global and European Registries in the post-DOACs period (from 14 to
<30%) [7,9,10] is much lower than that reported in the present study (55%). We should, however, emphasize that
we have only considered patients observed retrospectively in the real-world setting; for this reason, our percentage
of undertreated patients could be different from the registry data because of the different study setting and selection
process [23]. Indeed, the reported underuse of OACs is higher in other studies in the post-DOACs era in Europe.
For example, studies in the UK and Turkey report an ∼70% use of OAC therapy in patients diagnosed with AF
after 2012 [11,12]. The latter study also reported a slightly higher use of DOAC versus VKA therapy in 2015 (35 and
37%, respectively) [12], which is supported by analysis of data from the 2014 to 2015 cohort of the GARFIELD-AF
registry (35 and 37%, respectively) and a large DB analysis in Norway [22].

In line with the present analysis, the PREFER in AF registry reported that use of OACs appears to be especially
low in Italy [14]. In this analysis, only 65% of patients enrolled in Italy received an OAC at the 1-year follow-up,
compared with 86% in the overall study population [9,14], suggesting that Italy may be lagging behind its European
counterparts in the uptake of DOACs for NVAF. Notably, the use of DOACs in this analysis at the 1-year follow-up
was much lower than the European mean (3.3 and 12.6%, respectively) [14].

We observed that the availability of DOACs may have improved the proportion of patients treated with OACs:
in fact, DOACs tended to be prescribed in patients previously treated with antiplatelet drugs. However, an increase
in the use of ‘other anticoagulants’ from 12% in 2010 to 17% in 2014 was also observed in our study, despite the
2012 ESC guidelines only endorsing the use of VKAs and DOACs (and antiplatelet therapy in cases where a patient
refuses an OAC). In addition, our findings show that heparin users had a treatment duration of more than 100 days
in the post-DOACs cohort. The results of our study are similar with a recent report showing an increase in the use
of heparin products in patients with a diagnosis of DVT [24]. The 2015 national report on medicine use in Italy
showed that 84.4% of DVT patients were treated with heparin or fondaparinux for more than 10 days [25]. These
data were retrieved by the Nationwide OsMed Health-DB Database and have been validated by AIFA to describe
drug consumption nationwide. Our data show differences between clinical practice and guidelines, we suggest that
the use of DOACs could have modified these unappropriated prescriptions. In this real-world assessment, we also
found that the average ages of patients with NVAF enrolled in this analysis was higher in the post-DOACs cohort
compared with the pre-DOACs cohort (78.4 and 77.2 years, respectively; p < 0.001). In the post-DOACs cohort,
among DOACs users the mean age was 77.5 years; this cohort of patients was slightly older than the VKA users
(76.6 years), but younger than patients who received antiplatelet, other anticoagulant therapy or no treatment.
Furthermore, patients prescribed a DOAC in 2014 had lower CHA2DS2-VASc and HAS-BLED scores compared
with the other patient groups. Indeed, physicians may have preferred to prescribe DOACs to lower-risk patients in
the period after the introduction of DOACs in Italy, increasing the average mean age and risk scores of patients in
the other treatment categories.

Many factors play a crucial role in the underuse of OACs, including patient characteristics (i.e., older age or female
sex), comorbidities (i.e., hepatic or renal disease), non-compliance or low balance between therapeutic efficacy and
safety risks associated with drugs [26–28]. In addition, fear of treatment and lack of access to the healthcare system
may contribute to underuse [27]. Specific to Italy, uptake of DOACs might be lagging behind other countries in
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Europe because reimbursement was not possible until mid-2013 for dabigatran, late 2013 for rivaroxaban and early
2014 for apixaban. Furthermore, Renda et al. noted that VKA therapy was better managed in Italy compared with
other European countries, with higher time in the therapeutic range reported; this may have lessened the incentive
to use the newer DOAC therapies. However, patient-reported treatment satisfaction with VKA therapy was low [14].
Analysis of OAC use over the past few years in Italy and across Europe would be informative to gauge any further
changes in clinical practice with the release of the present 2016 update of the ESC guidelines for the management
of AF [5] and increased experience with the DOACs.

Limitations
Our results should be interpreted in the context of the limitations of this study. Our cohort of patients reflected real
clinical practice, and the results must be interpreted, taking into account of limitations related to the observational
nature of the study, based on data collected through administrative and laboratory DBs. Furthermore, the cohorts
consisted of patients discharged from hospital and, therefore, did not include patients diagnosed and managed by
a general practitioner. Because the information concerning the comorbidities and the information relative to the
severity of the pathology is not available, a proxy of the comorbidities was used; this criterion can lead to a bias
relative to the actual prevalence of the comorbidities (possible underestimation). The results and conclusions of
this study are limited to the population analyzed.

Conclusion
The results of this study suggest some improvement in adherence to clinical recommendations in Italy in line
with findings from other European and Global datasets. However, an unmet medical need remains among patients
with NVAF. The present findings suggest that a proportion of patients are still undertreated or do not receive
appropriate therapy for NVAF management. Considering these results, educational interventions and drug therapy
management programs, may help to increase the use of OAC therapies in the appropriate patients.

Future perspective
The principal aim of this study was to capture real-world data on patient management and outcomes from routine
clinical practice in the field of stroke prevention in patients with NVAF in Italy. Previously published analyses
of data from registries have identified substantial gaps between antithrombotic prescribing in the real world and
guideline recommendations. Although anticoagulation provides a net clinical benefit in patients with AF, there
is increasing evidence to suggest that the majority of patients not treated with an OAC are actually eligible for
treatment. Antithrombotic prescribing patterns have evolved over the past few years, with DOACs becoming the
most prescribed class of agents, while the use of VKAs is slowly diminishing; a trend that is anticipated to continue
over the coming years. Cumulatively, these analyses will provide a comprehensive overview of patients with NVAF
and their management, as well as helping to improve patient outcomes.

Summary points

• A substantial proportion of patients (approximately 14%) who were discharged with a diagnosis of nonvalvular
atrial fibrillation and eligible for oral anticoagulant (OAC) treatment remained untreated.

• In the pre- and post-direct OAC (DOAC) cohorts, the proportion of patients treated with vitamin K antagonists
and other anticoagulants (not DOACs) was largely similar.

• The proportion of patients treated with antiplatelets decreased following the introduction of DOACs from 36%
in 2010 to 25% in 2014.

• Overall, the proportion of patients discharged with a diagnosis of nonvalvular atrial fibrillation who were eligible
for OAC but did not receive OACs or antiplatelet therapy decreased from 62% in 2010 to 55% in 2014.

• Despite this improvement in adherence to clinical guidelines, an unmet medical need remained for the 55% of
patients who received no treatment, antiplatelet therapy or other anticoagulants not recommended by the
European Society of Cardiology guidelines.
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