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Introduction

Atrial fibrillation (AF) is the most common cardiac
arrhythmia, affecting more than 3 million people in
the United States.1 The lifetime risk for developing AF
for men and women aged more than 40 years is 1:4,
respectively.2 A rising number of papers analyze sex-
gender differences in treatment and mortality among
patients with AF.3-5 Women with AF seem to have an
increased risk for cardiovascular events, including
stroke6-9 and underutilization of oral anticoagulant
(OAC) treatment among women has been suggested
to be a contributing factor.10

The present study aimed to evaluate the sex-gender
differences in Italian patients with AF enrolled in the
large observational AntiThrombotic Agents in Atrial
Fibrillation (ATA-AF) study.

Materials and Methods

The observational ATA-AF study was conducted by
360 hospital centers [164 Cardiology (C) and 196 In-
ternal Medicine (M) wards] from May to July 2010.
During a period of 4 weeks for each center, all inpa-
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tients and patients visited during outpatient clinic activ-
ity aged ≥18 years, with a documented primary or sec-
ondary diagnosis of AF, were included in the study. The
diagnosis of AF required confirmation by electrocar-
diogram. The only exclusion criterion was AF after
acute coronary syndrome or cardiothoracic surgery. The
therapeutic strategies (antithrombotic, antiarrhythmic)
were selected by the participating physicians. All pa-
tients gave written informed consent, and the Institu-
tional Review Boards of all participating centers were
notified according to the Italian rules for observational
research. Details of the study, the subjects’ characteris-
tics and the main analyses have been reported in previ-
ous papers.11,12 In this post hoc evaluation, the objective
was to determine the sex-gender differences in the treat-
ment of Italian patients with AF enrolled in this study.

Statistical analysis

Descriptive analyses were reported for categorical
and continuous variables. In non-valvular atrial fibril-
lation (NVAF) patients, the association between the
non-prescription of oral anticoagulants and potential
predictors, including age (>75 vs ≤75 type of atrial fib-
rillation (paroxysmal vs no paroxysmal), need for as-
sistance, cognitive impairment (cognitive deficit/
dementia), and modified HASBLED score (without la-
bile international normalized ratio, score ≥3 vs <3) was
assessed by multivariable logistic regression analysis.

Results

Clinical characteristics and comorbidity profile

Overall, 7148 patients with AF (47% female and
53% male) were enrolled in the ATA-AF study. Sex-
gender related differences in the clinical characteris-
tics of enrolled patients are reported in Table 1. The
median age of these patients was 79.0 years for female
and 74.0 years for male (P<0.0001). Compared with
male patients, females were more frequently living
alone and needed all-day-long assistance.

Statistically significant differences were observed
between genders for the majority of clinical character-
istics of the study population. In details, female patients
displayed greater prevalence for arterial hypertension,
hypertensive heart disease, angina pectoris, previous
pulmonary embolism, anemia, cognitive decline/de-
mentia, hyper- or hypothyroidism, and history of falls.
With respect to AF, paroxysmal AF and valvulopathy
were more frequent among female patients.

Therapeutic strategies

The preferred anti-arrhythmic strategy in ATA-AF
study was heart rate control (51.4%) vs rhythm control
(27.3%) in both male and female subjects. Heart rate

control was chosen in 54.7% of female, compared to
48.4% of male subjects (Table 2, P<0.0001), while the
rhythm control was preferred in 29.5% of male com-
pared to 25.1% of female subjects (P<0.0001). Com-
pared with males, female patients less frequently
underwent electrical cardioversion, as well as ablation
and implantation or revision of pacemaker (PMK)/im-
plantable cardioverter defibrillator (ICD); on the other
hand, pharmacological cardioversion was more fre-
quently performed in females.

At discharge, amiodarone and angiotensin-con-
verting-enzyme inhibitor (ACE-I) were preferred in
male subjects, while angiotensin receptor blockers
(ARB) and diuretics were more frequently prescribed
in female subjects.

Antithrombotic therapy

Globally speaking, OAC (vitamin K antagonists)
were used in 58.8% of the overall study population,
with a decreasing trend from North to South of Italy
(63.0% Northern, 57.2% Central, and 54.1% Southern
Italy; P<0.0001). By considering the subgroup of
NVAF patients (n=4845, females=2139), OAC were
used in 55.5% of cases. In non-valvular AF patients,
oral anticoagulants were less frequently prescribed in
females than in males (50.9% vs 59.2%; P<0.0001). On
the other side, significantly more female than male pa-
tients received antiplatelet drugs (40.0% vs 32.4%;
P<0.0001) (Table 3). In the subgroup of NVAF patients,
the CHADS2 and CHA2DS2-VASc scores were used as
risk stratification tool to assess indication for antithrom-
botic therapy. Compared with males, prevalence of
CHA2DS2-VASc ≥2 (96.1% vs 80.7%; P<0.0001) and
CHADS2 ≥2 (68.2% vs 60.4%; P<0.0001) was higher
in female patients. On the other hand, more females
than males in the ATA-AF population were considered
at high risk of bleeding according to the study specific
modified HASBLED score, being 31.3% and 26.1% the
frequencies of patients with score ≥3 among females
and males, respectively (P<0.0001).

Potential predictors for non-prescription of OAC
in the group of NVAF female patients have been eval-
uated by multivariable analysis, the results of which
are reported in Figure 1. High hemorrhagic risk [odds
ratio (OR) 5.94, 95% confidence interval (CI) 4.70-
7.51], paroxysmal AF (OR 3.88, 95% CI 3.11-4.83),
cognitive dysfunction (OR 2.18, 95% CI 1.57-3.02)
and need for assistance (OR 1.31, 95% CI 1.02-1.67)
were independently and significantly related with non-
prescription of OAC, while age >75 years was not
(1.00, 95% CI 0.79-1.26).

One-year follow-up

A subgroup of 1360 patients (females 45.2%) was
observed for one year following enrolment. There
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Table 1. Clinical characteristics and comorbidity profile. Values are expressed as percentages, unless otherwise stated.

Clinical characteristics                                                                             Male                                Female                              P value
                                                                                                                (n=3788)                           (n=3360)

Age (median)                                                                                               74.0                                    79.0                                <0.0001

Living alone                                                                                                12.0                                    18.8                                <0.0001

Need all-day-long assistance                                                                        7.7                                     12.7                                <0.0001

BMI ≥30                                                                                                      18.5                                    20.4                                <0.0001

Active smokers                                                                                            11.0                                     3.5                                 <0.0001

Abuse of alcohol                                                                                           4.8                                      0.5                                 <0.0001

Comorbidities and medical history

Arterial hypertension                                                                                   73.0                                    77.6                                <0.0001

Hypercholesterolemia                                                                                 30.1                                    27.4                                    0.01

Hypertensive heart disease                                                                          42.0                                    47.4                                <0.0001

Ischemic cardiopathy                                                                                  24.1                                    15.2                                <0.0001

Heart failure                                                                                                29.6                                    25.6                                  0.0002

Dilated cardiomiopathy                                                                               16.7                                     8.8                                 <0.0001

Pulmonary embolism                                                                                   1.3                                      2.2                                    0.002

Cerebrovascular disease                                                                              13.7                                    15.7                                    0.02

COPD                                                                                                          25.6                                    15.4                                <0.0001

Chronic kidney disease                                                                               20.2                                    16.5                                <0.0001

Anemia                                                                                                        13.9                                    17.8                                <0.0001

Hyperthyroidism                                                                                          4.2                                      6.1                                   0.0003

Hypothyroidism                                                                                           4.7                                     10.9                                <0.0001

Sleep apnea                                                                                                  2.2                                      0.9                                 <0.0001

Cognitive decline/dementia                                                                         8.0                                     13.1                                <0.0001

Previous frequent falls                                                                                 1.9                                      3.7                                 <0.0001

Clinical profile relevant to AF

AF at admission to hospital                                                                        50.7                                    49.0                                  <0.05

Lone AF                                                                                                       2.3                                      1.2                                   0.0003

Paroxysmal AF                                                                                            22.5                                    25.6                                <0.0001

Valvulopathy                                                                                               29.4                                    37.2                                <0.0001

BMI, body mass index; COPD, chronic obstructive pulmonary disease; AF, atrial fibrillation.

Table 2. Therapeutic strategies.

                                                                                                                    Male                                Female                              P value
Anti-arrhythmic strategies

Heart rate control (%)                                                                                  48.4                                    54.7                                <0.0001

Rhythm control (%)                                                                                     29.5                                    25.1                                <0.0001

Previous electrical cardioversion (%)                                                          32.5                                    29.9                                    0.03

Pharmacological cardioversion                                                                     44                                       61                                  <0.0001

Previous ablation (%)                                                                                   4.6                                      3.0                                    0.001

Implantation or revision PMK/ICD (%)                                                       3.9                                      2.9                                     0.01

Amiodarone (%)                                                                                          13.4                                    10.0                                <0.0001

Cardiovascular therapies

ACE-I (%)                                                                                                   38.9                                    33.4                                <0.0001

ARBs (%)                                                                                                    25.8                                    29.3                                   0.001

Diuretics (%)                                                                                               56.0                                    61.4                                <0.0001

PMK/ICD, pacemaker/implantable cardioverter defibrillator; ACE-I, angiotensin-converting-enzyme inhibitor; ARBs, angiotensin receptor blockers.
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were no statistically significant gender differences
concerning the rate of ischemic stroke (0.8% in fe-
males vs 1.9% in males, P=0.09) or hemorrhagic
events (0.6% vs 0.1%, P=0.12), nor for all-cause
(12.0% vs 8.9%, P=0.07) or cardiovascular death
(5.3% vs 4.5%, P=0.56).

The discontinuation rate of warfarin was slightly
but significantly higher in male than in female subjects
(16.7% vs 12.5%; P<0.001).

Discussion
The ATA-AF study represents one of the largest

real-life studies concerning clinical profile and man-

agement of patients with atrial fibrillation. In this post
hoc analysis we have shown some differences due to
sex-gender. Female patients were older than males,
with higher level of comorbidity and frailer (more fre-
quently affected by cognitive decline/dementia, re-
quiring all-day long assistance and living alone).
Thrombotic risk, stratified by CHADS2 and CHA2DS2-
VASc scores, was higher in female than in male pa-
tients, as well as the hemorrhagic risk as assessed by
a study specific modified HASBLED score. Fewer fe-
male patients were treated with oral anticoagulants,
independently of age, but in relation to other charac-
teristics that were more frequently associated with fe-
male patients in our study population (i.e., severe
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Table 3. Thrombotic and hemorrhagic risk profile, and antithrombotic therapy, in non-valvular patients.

Scores                                                                                                         Male                                Female                              P value
                                                                                                                (n=2706)                           (n=2139)

CHA2DS2-VASc ≥2 (%)                                                                              80.7                                    96.1                                <0.0001

CHADS2 ≥2 (%)                                                                                          60.4                                    68.2                                <0.0001

Modified HASBLED (%)                                                                           26.1                                    31.3                                <0.0001

Antithrombotic therapy

OAC (%)                                                                                                      59.2                                    50.9                                <0.0001

Antiplatelet drugs (%)                                                                                 32.4                                    40.0                                <0.0001

OAC, oral anticoagulants.

Figure 1. Predictors of non-prescription of oral anticoagulants in female non-valvular atrial fibrillation (AF) patients.
Results of multivariable logistic regression analysis.
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cognitive and functional impairment). Heart rate con-
trol was significantly more performed in females than
males, while the contrary occurred for rhythm control.
Finally, female patients less frequently underwent in-
vasive therapeutic strategies (electrical cardioversion,
ablation, implantation or revision PMK/ICD).

The demographic and clinical profile of female and
male patients in the ATA-AF study show a markedly
different being. As previously reported, female subjects
were older, had worse functional and cognitive condi-
tions, and high rate of comorbidities.3-13

It has been already reported that female patients
have an increased risk of ischemic cardiovascular
events, associated with AF.6-9 Shroff et al. raised con-
cern about a gender gap in prescription of warfarin
among women, despite a paradoxically higher hazard
of ischemic stroke.14 In agreement with other stud-
ies5,15,16 and in contrast with recent reports,17 our fe-
male subjects were less frequently treated with OAC
therapy. To this regard, aging in social isolation and
cognitive decline have been reported as potential rea-
sons,18-20 but in our study advanced age was not inde-
pendently related to non-prescription of OAC. Despite
the risk of stroke is similar for paroxysmal versus per-
sistent/permanent AF,21,22 our data show that AF type
determined OAC treatment decision, since paroxys-
mal AF was a strong negative predictor of OAC pre-
scription in female patients. As pointed out by
Volgman et al., the reluctance of physicians and pa-
tients to use warfarin anticoagulation in women may
be due to an increased risk of bleeding;23 this was also
the case in our study population, being high HAS-
BLED score the strongest predictor of non-prescrip-
tion of vitamin K antagonists. An unresolved question
is the minor OAC prescription in Southern than in
Northern Italy, since no differences were detected in
the characteristics of patients in relation to their geo-
graphical residence. A possible explanation for this
finding is related to a more efficient monitoring sys-
tem for patients of Northern Italy, allowing an easier
and more accurate management of patients receiving
vitamin K antagonists.

Gender disparities and underutilization of thera-
pies have been previously reported for diagnostic and
therapeutic procedures in women with cardiovascular
diseases.24 Lip et al. have reported that, among pa-
tients with typical AF symptoms, there was no gen-
der-related difference in the choice of rate or rhythm
control.17 In ATA-AF patients, heart rate control was
the preferred anti-arrhythmic strategy, with higher
prevalence in females. Furthermore, female patients
of our study population had received less previous
electrical cardioversion, previous ablation, implanta-
tion or revision of PMK/ICD than male patients.
Gevaert et al. have not observed sex disparities in the
application of evidence-based AF therapies before and

during admission and at discharge, with the exception
of aldosterone receptor antagonists at discharge, which
were more prescribed to women.25 In our analysis we
reported that ARBs and diuretics were prescribed
more to female subjects, while ACE-I and amiodarone
were more frequently used in males.

Conclusions

Female patients with atrial fibrillation are older,
with more frequent cognitive and functional impair-
ment, and higher rate of comorbidity than males. Pre-
vention of thromboembolic complications in AF
patients is an imperative clinical need. Data from lit-
erature raise concern about a gender gap in prescrip-
tion of oral anticoagulants among women, despite a
paradoxically higher hazard of thromboembolic com-
plications. These findings seem confirmed by the re-
sult of our study. However, concomitant higher
hemorrhagic risk and other characteristics that were
more frequent in female patients of our study popula-
tion (i.e., severe cognitive and functional impairment)
may at least partly explain this trend towards gender-
related under-prescription of oral anticoagulants.
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