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Atrial fibrillation (AF) is independently associated with a higher risk
of morbidity and mortality, in particular with an increased risk of
thromboembolic events [1]. Use of oral anticoagulant (OAC) drugs re-
duces the risk of stroke and systemic embolism, as well as mortality
among patients with AF [1].

In recent years, the non-vitamin K antagonist oral anticoagulants
(NOACs) have been proved to be at least as effective and safer than
warfarin, the most widely used VKA [2], such that NOACs are the re-
commended choice in many patients [1]. Notwithstanding, the number
of untreated patients is still relevant [3]. In particular, in the clinical
setting of internal medicine and geriatric wards, previous data showed
that elderly hospitalized patients with AF were largely not prescribed
with OAC [4] or treated in a non-guideline adherent manner [5]. After
NOACs have been marketed, a significant increase in OAC uptake was
recorded, but a substantial portion of patients still does not receive the
appropriate treatment based on their cardioembolic risk [3,6]. In par-
ticular, scarce data are available about NOACs use in the non-cardio-
logic setting. Furthermore, elderly AF patients are less likely prescribed
with OAC compared to the younger ones [5,7], even though the net
clinical benefit of OAC treatment in these patients has been demon-
strated [8].

With the aim to provide evidences about use of OAC and NOACs in
older hospitalized patients, we here report data about the retrospective
observational phase of the “Simulation-Based Technologies to Improve
the Appropriate Use of Oral Anticoagulants in Hospitalized Elderly
Patients with Atrial Fibrillation” (SIM-AF) Trial. The SIM-AF is a cluster
randomized controlled trial aimed at increasing the rate of OAC pre-
scription in elderly (≥65 years) AF patients admitted to 32 Italian
Internal Medicine and Geriatric wards through a simulation-based e-
learning educational intervention (ClinicalTrials.gov #NCT03188211).
In this retrospective pre-intervention phase, we analysed the medical
records of 328 older patients (50.9% females) between October 2016
and May 2017. Median [IQR] age was 83 [78–87] years, with 48 pa-
tients (14.6%) in the 65–74 years stratum, 143 (43.6%) and 137
(41.8%) respectively in 75–84 years and ≥85 years strata. Patients
enrolled had both high baseline thromboembolic and bleeding risk.
Indeed, median [IQR] CHA2DS2-VASc was 5 [4–6] and median [IQR]
HAS-BLED was 3 [2–4]. Polypharmacy (i.e. ≥5 drugs) was reported in
most of the patients (258 patients, 78.7%), with a median [IQR]
number of drugs of 7 [5–9]. Overall, 55 (16.8%) patients were

prescribed with antiplatelet drugs [33 (10.1%) of which treated ex-
clusively with antiplatelet drugs], while 221 (67.4%) patients were
prescribed with OAC.

Baseline characteristics according to the use of OAC at baseline are
reported in the Table 1. Compared to those not prescribed with OAC,
those prescribed had a higher body mass index (BMI) (p= .028), re-
ported a clinical history more burdened with heart failure (p= .032)
but with a lower prevalence of previous major bleeding (p < .001).
Patients not prescribed with OAC were more likely diagnosed with
dementia compared to those prescribed with OAC (p= .001). The HAS-
BLED score was lower in patients prescribed with OAC when compared
to those not prescribed (p= .003). Using a multivariable logistic model,
we found that BMI was independently associated with OAC prescription
(hazard ratio [HR]: 1.09, 95% confidence interval [CI]: 1.02–1.17),
while smoking habit (HR: 0.47, 95% CI: 0.25–0.89), previous major
bleeding (HR: 0.11, 95% CI: 0.05–0.25) and diagnosis of dementia (HR:
0.43, 95% CI: 0.23–0.80) were inversely associated with OAC use.

Overall, NOACs were more prevalent (51.6%) than VKA (48.4%).
Among the four NOACs available, apixaban was the most widely used
(46.5%), followed by rivaroxaban (26.3%), dabigatran (16.7%) and
edoxaban (10.5%). Among the NOACs users, 64 (56.1%) patients were
treated with a low-dose regimen.

Our data underlined how a significant change occurred in OAC
prescription in elderly AF patients. Previous data from the “REgistro
POliterapie SIMI” (REPOSI) register showed that in 2008 cohort the
overall rate of OAC prescription was 36.4% [4], that then increased up
to 47.7% in the 2012–2014 cohort [5]. Our data, coming from a very
similar cohort, showed a 20% increase in rate of OAC prescription.
Notwithstanding, the prevalence of AF patients not treated with any
antithrombotic drug was still high, as well as the use of antiplatelet
drugs.

Major bleeding and other factors associated with a higher perceived
frailty, such as the concurrent diagnosis of dementia, were inversely
associated with OAC use. Thus, our data are consistent with the results
pointed out from the PREFER-AF (Prevention of thromboembolic events
– European Registry in Atrial Fibrillation) study, which showed that,
among very elderly AF patients, higher age, prior bleeding, paroxysmal
AF, chronic liver disease and difficulties with self-care (likely related to
an overall impaired functional and cognitive state) were inversely as-
sociated with OAC prescription [9]. Likewise, the positive association
between BMI and use of OAC was previously reported among general
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AF cohorts [6].
The observation that NOACs were more likely prescribed than VKA,

was in line with other data reported from large observational studies on
AF patients [10]. Nevertheless, we were here able to provide this evi-
dence in the context of older AF patients, outside the setting of cardi-
ology practices.

In conclusion, our data showed that even though a significant in-
crease in rate of OAC prescription in older AF patients was observed
overtime in the context of internal medicine setting a significant pro-
portion of older frail patients were still untreated. Further analyses will

be performed in order to specifically assess the appropriateness of OAC
prescription in this cohort of patients. Finally, results from the SIM-AF
trial will likely provide deeper insights in this clinically relevant issue.
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Table 1
Baseline characteristics according to the use of oral anticoagulant drugs.

No OAC OAC p

N=107 N=221

Age, years (median [IQR]) 84 [79–88] 83 [77–87] 0.068
Age classes, n (%) 0.290
65–74 years 11 (10.3) 37 (16.7)
75–84 years 48 (44.9) 95 (43.0)
≥85 years 48 (44.9) 89 (40.3)

Female sex, n (%) 61 (57.0) 106 (48.0) 0.124
Living status, n (%) 0.340
Alone 9 (8.5) 10 (4.5)
Family 73 (68.9) 162 (73.6)
Institutionalized 24 (22.6) 48 (21.8)

Marital status, n (%) 0.162
Alone 11 (10.4) 15 (6.9)
Married 45 (42.5) 116 (53.2)
Divorced/widowed 50 (47.2) 87 (39.9)

Scholar status, n (%) 0.394
None/primary 44 (41.5) 106 (48.2)
Secondary 55 (51.9) 105 (47.7)
High degree 7 (6.6) 9 (4.1)

History of falls, n (%) 24 (22.4) 37 (16.7) 0.215
Current smoking, n (%) 29 (27.1) 37 (16.7) 0.028
Alcohol use, n (%) 12 (11.2) 30 (13.6) 0.549
CrCl, mL/min (median [IQR])

297
44.4
[30.1–60.5]

44.9
[31.8–63.6]

0.541

CrCl classes, n (%) 297 0.562
≥60mL/min 23 (24.7) 62 (30.4)
30–59mL/min 48 (51.6) 101 (49.5)
<30mL/min 22 (23.7) 41 (20.1)

BMI, kg/m2 (median [IQR])
300

24.2
[22.2–27.2]

25.5
[22.9–28.7]

0.028

SBP, mmHg (median [IQR])
325

120 [110−130] 120 [110–130] 0.366

DBP, mmHg (median [IQR])
325

70 [60–75] 70 [60–80] 0.813

Type of AF, n (%) 0.517
Paroxysmal 31 (29.0) 59 (26.7)
Persistent 54 (50.5) 125 (56.6)
Permanent 12 (11.2) 25 (11.3)
Unknown 10 (9.3) 12 (5.4)

Stroke/TIA, n (%) 27 (25.2) 41 (18.6) 0.162
Hypertension, n (%) 82 (76.6) 173 (78.3) 0.737
Diabetes mellitus, n (%) 29 (27.1) 60 (27.1) 0.993
Chronic kidney disease, n (%) 52 (49.1) 99 (45.0) 0.491
Neoplasm, n (%) 21 (19.6) 40 (18.1) 0.739
Pulmonary disease, n (%) 34 (31.8) 66 (29.9) 0.724
Heart failure, n (%) 53 (49.5) 137 (62.0) 0.032
Acute coronary syndrome, n

(%)
14 (13.1) 37 (16.7) 0.391

Previous major bleeding, n
(%)

27 (25.2) 10 (4.5) < 0.001

Dementia, n (%) 34 (31.8) 35 (15.8) 0.001
Depression, n (%) 15 (14.0) 33 (14.9) 0.826
Polypharmacy, n (%) 87 (81.3) 171 (77.4) 0.415
HAS-BLED (median [IQR]) 3 [2–4] 3 [2–3] 0.003
CHA2DS2-VASc (median

[IQR])
5 [4–6] 5 [4–6] 0.283

Legend: BMI, body mass index; CrCl, creatinine clearance; DBP, diastolic blood
pressure; IQR, interquartile range; OAC, oral anticoagulant; SBP, systolic blood
pressure; TIA, transient ischemic attack.
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