
IM - ORIGINAL

Medication prescription and adherence disparities in non valvular
atrial fibrillation patients: an Italian portrait from the
ARAPACIS study

Valeria Raparelli • Marco Proietti • Carmelo Buttà • Paolo Di Giosia • Domenico Sirico •
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Abstract Non-valvular atrial fibrillation (NVAF) rep-

resents a major health-care problem, needing an exten-

sive and strict thrombosis prevention for stroke and

cardiovascular (CV) disease risks. NVAF management

guidelines recommend adequate antithrombotic and anti-

atherosclerotic therapies. Medication adherence has been

recognized as a pivotal element in health quality pro-

motion and in the achievement of better clinical out-

comes. We conducted a post-hoc analysis of the ‘‘Atrial

fibrillation Registry for Ankle-brachial index Prevalence

Assessment-Collaborative Italian Study (ARAPACIS)’’

with the aim of discerning differences in pharmacolog-

ical management and medication adherence among

NVAF Italian patients. Furthermore, data were analysed

according to Italian geographical macro-regions (North,

Center, South) to evaluate whether socioeconomic con-

ditions might also influence medication adherence. Thus,

we selected 1,366 NVAF patients that fulfilled the

Morisky Medication Adherence Scale-4 items. Regional

disparities in drug prescriptions were observed. In par-

ticular, in high-risk patients (CHA2DS2–VASc C2) oral

anticoagulants were more prescribed in Northern and

Center patients (61 and 60 %, respectively) compared to

53 % of high-risk Southern patients. Also, medication

adherence showed a progressive decrease from North to

South (78 vs. 60 %, p \ 0.001). This disparity was

independent of the number of drugs consumed for any

reason, since prevalence of poly-therapy among the three

macro-regions was similar. Our results show regional

differences in NVAF patients’ antithrombotic manage-

ment and medication adherence, potentially reflecting

well-known disparities in socioeconomic status among

Italian regions. Future interventions promoting cam-

paigns to global health-care education may be desirable

to improve clinical outcomes in NVAF patients.
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Introduction

Non-valvular atrial fibrillation (NVAF) is a common sus-

tained arrhythmia associated with increased morbidity and

mortality, and an increasing incidence and prevalence will

continue to impose a considerable burden on the health-

care system [1–4].

Thus, present-day clinical efforts emphasize the pre-

vention of NVAF complications associated with excess

mortality, such as thrombo-embolic stroke and the treat-

ment of NVAF co-morbidities, especially concomitant

atherosclerotic disease [5–10] that could also strongly

contribute to negative clinical outcomes.

According to current available NVAF management

guidelines [11], a comprehensive stroke risk assessment to

prescribe adequate thrombo-prophylaxis, as well as, global

interventions targeting modifiable atherosclerotic cardio-

vascular (CV) risk factors, are required. Indeed, NVAF

patients who have stroke risk factor(s) C1, according to

their CHADS2 score, are recommended to receive effective

stroke prevention therapy [12]. This therapy essentially

consists of oral anticoagulant (OAC) with either well-

controlled Vitamin K Antagonist (VKA) therapy (INR 2–3,

with a high percentage of time in the therapeutic range) or

one of the novel oral anticoagulant drugs (NOACs)

[13, 14].

Medication adherence is considered the next frontier in

health quality improvement, and is an important part of CV

outcome research [15]. The analysis of various patient

populations showed that the choice of drug, its tolerability

and the treatment duration, influence the non-adherence

[16].

Thus, the World Health Organization identifies medi-

cation non-adherence as one of the major causes of

morbidity, mortality and health-care costs [17, 18].

Specifically, the reasons for poor medication adherence

are often multi-factorial and they are usually categorized

as dependent on five categories including: patient, con-

dition, therapy, socioeconomic, and health system-related

factors [19]. Among these categories, medication non-

adherence appears to be strongly associated with edu-

cation level, health literacy, and medication knowledge

[20, 21].

Poor drug adherence represents a crucial issue in AF

patients. Data from American and European NVAF

patients’ databases reported an inadequate prescription of

antithrombotics and evidence-based CV prevention thera-

pies [22–25]. Physician’s perceptions of scarce adherence

and/or patients’ refusals to take antithrombotic drugs have

been previously described [26] to represent a reason for

poor drug adherence. In this context, socioeconomic con-

ditions may favour poor adherence, but, even if generally

accepted in other clinical settings, it is still unclear if it is

also a reason for poor adherence to anticoagulants in

NVAF.

Italy is a European country with well-documented

socioeconomic disparities existing among regions: the

North, which is more industrialized with higher incomes,

and the South with its rural economy and more common

poverty. Moreover, the Statistical Italian National Institute

has reported a significant decreasing trend, from North to

South, in education level and annual incomes. Conse-

quently, Italy might represent the ideal setting to evaluate

the socioeconomic disparities’ impact on medication pre-

scription and adherence obtaining results that could be

easily generalized to other countries with comparable

socioeconomic profile [15, 27].

The Atrial fibrillation Registry for Ankle-brachial index

Prevalence Assessment-Collaborative Italian Study

(ARAPACIS) [5] was conducted by the Italian Society of

Internal Medicine (SIMI) to estimate the prevalence and

incidence of peripheral artery disease (defined by an

Ankle-Brachial Index (ABI) B0.90) in NVAF patients.

Since the ARAPACIS enrolled patients from the North,

Center, and South of Italy, we planned the present post-

hoc analysis to investigate whether there was a regional

difference in the distribution of patient adherence to and

the appropriate medical prescription of antithrombotics

and other cardiovascular drugs assumed by NVAF

patients.

Methods

Data collection

Data for the current analysis come from ARAPACIS [5].

The ARAPACIS is an observational study among internal

medicine practices in Italy. The study has been configured

as a longitudinal multicenter for the creation of a care

facilities network for the recruitment, monitoring and study

of NVAF patients. Thus, for each region, the regional

coordinator (see Appendix A) supplied a list of centres that

would be suitable to participate in the survey. Centers that

were likely to have the necessary range of internal medi-

cine practice and were more likely to be able to identify,
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support and maintain the dedicated research staff required

for the program entered the study.

The participation of the regional coordinator and of the

recruiting units to the registry was voluntary and not

sponsored. Consecutive out- or in-patients per site were

enrolled if they were 18 years or older, had a diagnosis of

NVAF during the qualifying admission/consultation, or in

the preceding 12 months and provided signed written

informed consent. Exclusion criteria were the following:

acquired or congenital valvular AF (each degree of steno-

sis, prosthetic heart valves, moderate or severe mitral

regurgitation with exclusion of mild mitral regurgitation);

active cancer, coexistence of any disease with a life

expectancy less than 3 years; pregnancy or hyperthyroid-

ism. The recruitment window, allowed for each center, was

12 months. According to study protocol, consecutive

NVAF patients were eligible for the enrolment from 1

October 2010 to 30 October 2012. At baseline, a mea-

surement of upper and lower limbs systolic blood pressure

for ABI calculation was mandatory and a value equal or

inferior to 0.90 was considered as pathological. Clinical

and pharmacological data were collected at baseline, as

well as at follow-up visits.

A 3-year follow-up was scheduled for each patient to

assess occurrence of major cardiovascular events including

non-fatal or fatal acute myocardial infarction, target lesion

or vessel revascularization, non-fatal or fatal ischemic

stroke, transient ischemic attack, death from any cardiac or

vascular cause, or death from any cause.

A phone call interview is scheduled at 6, 18 and

30 months to collect information on clinical status, and in

follow-up visits prefixed times (12, 24 and 36 months)

NVAF patients type and ABI measurement are mandatorily

redefined, while global CV instrumental assessment (i.e.

echocardiography and US power-Doppler of the carotid

district) were optionally performed. This study was con-

ducted in accordance with the EU note for Guidance on

Good Clinical Practice CPMP/ECH/135/95 and the Dec-

laration of Helsinki. The study was initiated at the site level

after local and ethics committee’s approval requirements

were obtained.

Data collection and validation

In each center, data were collected using an electronic

case report form (CRF: http://www.simi.it/attivita/ricerca/

arapacis/). Data were transferred to the web-central

database (Coordination Center, I Clinica Medica, Sapi-

enza-University of Rome). By using a validation plan

integrated in the data entry software, data were checked

for missing or wrong encodings. The SIMI secretary staff

performed additional edit checks. A final database was

created and validated by the study coordinators. Patient’s

identification name was registered in the participating

centres, but was not transferred to the central database.

Patients have been identified by a serial number for each

center.

Analysis

Among NVAF patients recruited in ARAPACIS, we

selected cases that fulfilled all following inclusion criteria:

(1) complete information concerning clinical characteris-

tics; (2) complete data on current pharmacological thera-

pies; (3) Morisky adherence questionnaire completed.

Records of all NVAF enrolled patients according to eligi-

bility were evaluated at baseline. We described the fol-

lowing items according to regional distribution of NVAF

patients to verify management of NVAF in a real world

patient’s cohort.

Geographical macro-regions definition

We divided Italian Regions as following: ‘‘North’’ included

Piemonte, Lombardia, Veneto, Emilia Romagna; ‘‘Center’’

included Toscana, Lazio, Abruzzo; ‘‘South’’ included

Campania, Calabria, Puglia, Sicilia and Sardegna.

Clinical characteristics

Patients were classified according to international guide-

lines in paroxysmal, persistent or permanent NVAF sub-

types [28]. Clinical characteristics required at baseline

were the following: (1) demographic and anthropometric

characteristics (age, gender, weight, height); (2) medical

history focused on the CV risk factors, specifically hyper-

tension, dyslipidemia, smoking habit, diabetes mellitus,

metabolic syndrome, previous coronary artery disease or

myocardial infarction (MI), previous stroke or transient

ischemic attack (TIA) [29–32]; (3) vital signs and clinical

symptoms of heart failure (HF) [33].

Briefly, a CHA2DS2–VASc score [34] was created by

adding 1 point each for the presence of congestive HF,

hypertension, age from 65 to 74 years, diabetes mellitus,

prior MI or peripheral vascular disease, and female sex,

and adding 2 points for stroke or TIA and age 75 years or

older.

For the evaluation of antithrombotic prophylaxis pre-

scribed we considered as OAC, dose-adjusted VKAs and

aspirin, clopidogrel and ticlopidine as Antiplatelet drugs

(APs).

At baseline, a measurement of upper and lower limbs

systolic blood pressure for ABI calculation was mandatory.

The measurement of ABI was performed as previously

described [35, 36].
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Pharmacological characteristics

Complete information about current therapies was recorded

according to drug class assumption. Specifically, we looked

for the following drug classes: antithrombotic agents (i.e.

OAC and APs), b-adrenergic receptor blockers (b-block-

ers), hydroxylmethylglutaryl-coenzyme A reductase

inhibitors (statins), angiotensin-converting enzyme inhibi-

tors (ACEIs), angiotensin II receptor blockers (ARBs),

calcium-channel blockers, anti-arrhythmic agents (amio-

darone, propafenone, flecainide), nitrates, digoxin, oral

anti-diabetics or subcutaneous insulin.

Appropriateness of antithrombotic prescription and other

cardiovascular drugs

Appropriateness of treatment was evaluated according to

current professional guidelines endorsed at the enrolment

time. We referred to standard recommendations of the

American College of Chest Physicians for antithrombotics

[37], while for other cardiovascular drugs to the American

College of Cardiology Foundation/American Heart Asso-

ciation for NVAF management [28], to the National High

Blood Pressure Program for hypertensive therapy [29], to

the National Cholesterol Education Program for statin

administration [30] and finally to the American Diabetes

Association for management of diabetic patients [31].

Poly-pharmacy

Although there is still no consensus or commonly used cut-

offs for poly-pharmacy, we set the cut-off at five or more

different drugs, considering that this was the median

number of drugs per patient at admission of the enrolled

patients, and because it is one of the most frequently used

cut-offs in the literature on poly-pharmacy [38].

Medication adherence measurement

Drugs adherence has been assessed by a non-mandatory

questionnaire administered at the baseline visit. A simple

4-items scale (known as the Morisky Medication Adher-

ence Scale-4 items, MMAS-4), which has been shown to be

predictive of adherence to CV medications and blood

pressure control [39, 40] was used to measure self-reported

medication-taking behaviour among our NVAF patients.

The MMAS-4 consists of four items with a scoring

scheme of ‘‘Yes’’ = 0 and ‘‘No’’ = 1. The four items are

the following: (a) Do you ever forget to take your medi-

cine? (b) Do you ever have problems remembering to take

your medication? (c) When you feel better, do you some-

times stop taking your medicine? (d) Sometimes if you feel

worse when you take your medicine, do you stop taking it?.

The items are summed up to give a range of scores from 0

to 4. Patients with a total score equal or less than 2 are

considered as ‘‘non-adherent’’, while patients with a total

of 3 or 4 are considered as ‘‘adherent.’’

Statistics

According to the normality test (Shapiro–Wilk test),

Kruskal–Wallis ANOVA test for continuous variable was

performed, followed by a Mann–Whitney U test to detect

differences between groups and a post hoc analysis to

estimate the level of significance. Values are expressed by

mean ± standard deviation. Categorical variables, expres-

sed as counts and percentages, have been analysed by a

Chi-square test and corrected by Bonferroni method for

multiple comparisons. The tables show that macro-regions

confrontations are intended to read in the reported

sequence: North-Center, Center-South, South-North. The

probability values were two-sided; a probability value of

less than 0.05 was considered to indicate statistical sig-

nificance. All computations were carried out with SPSS

v.20 (IBM, NY, USA).

Results

Among 2,027 patients enrolled in ARAPACIS, we selected

1,366 (67 %) NVAF patients with complete information

regarding clinical characteristics, current therapies and

adherence questionnaire (Fig. 1).

Variables distribution in non-included NVAF patients,

when applicable, is similar to that selected (data not

shown).

According to macro-regions NVAF patients were dis-

tributed as follows: 309 (23 %) from North, 587 (43 %)

from Center and 479 (34 %) from South.

Patients’ clinical characteristics were summarized in

Table 1. Sex, NVAF type, arterial hypertension, dyslipi-

demia, metabolic syndrome, heart failure, previous TIA/

Stroke or MI, CHA2DS2-VASc score were similar among

the 3 regional groups. Compared to Center and South

regions, Northern NVAF patients were significantly older,

less commonly diabetic and smokers, with a lower body

max index (BMI).

A higher prevalence of abnormal ABI (defined as an

ABI B0.90) was observed in the North (28 %) and Center

(25 %) compared to the South (17 %); similar findings

were detected with ABI equal or more than 1.4.

Numbers of drugs assumed and prevalence of poly-

pharmacy among the three groups did not differ (Table 2).

A significant trend in medical adherence with a pro-

gressive decrease from North to South (p \ 0.001) was

observed (Table 2): specifically, medication adherent
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Fig. 1 Flow diagram NVAF

patients selection. ARAPACIS

Atrial fibrillation Registry for

Ankle-brachial index

Prevalence Assessment-

Collaborative Italian Study,

NVAF non valvular atrial

fibrillation

Table 1 Clinical characteristics

according to macro-regions

ABI ankle brachial index, BMI

body mass index, aC congestive

heart failure (or Left ventricular

systolic dysfunction) (Points: 1),

H hypertension (Points: 1), A2

age C 75 years (Points: 2),

D diabetes mellitus (Points: 1);

S2 prior stroke or TIA or

thromboembolism (Points: 2),

V vascular disease (previous MI,

peripheral arterial disease or

aortic plaque) (Points: 1); A age

65–74 years (Points: 1); Sc sex

category (female gender)

(Points: 1)

* v2 test or Kruskal–Wallis test
§ Mann–Whitney test or

Bonferroni correction. Values

not showed as to be considered

as not significant
# Values are referred to South–

North confrontation

Characteristics p* North

(N = 309)

p§ Center

(N = 578)

p§ South

(N = 479)

p§#

Age (years) mean ± SD 0.006 75 ± 10 0.035 73 ± 11 73 ± 11 0.008

Age classes n (%) 0.002

\65 years 41 (13) \0.05 110 (19) \0.05 114 (24) \0.05

65–74 years 93 (30) 196 (34) 147 (31)

C75 years 175 (57) \0.05 272 (47) 218 (45) \0.05

Sex female n (%) 0.119 153 (50) 249 (43) 230 (48)

BMI (kg/m2) mean ± SD 0.008 27 ± 5 28 ± 5 29 ± 5 \0.001

NVAF Type n (%) 0.067

Paroxysmal 123 (40) 218 (38) 175 (36)

Persistent 65 (21) 90 (16) 73 (15)

Permanent 121 (39) 270 (44) 231 (48)

ABI classes 0.001

ABI B 0.90 n (%) 85 (28) 141 (25) \0.05 82 (17) \0.05

ABI 0.90–1.40 n (%) 187 (61) 380 (66) \0.05 363 (76) \0.05

ABI [ 1.40 n (%) 34 (11) 50 (9) 31 (7)

Arterial hypertension n (%) 0.079 247 (80) 459 (79) 405 (85)

Dyslipidemia n (%) 0.329 120 (39) 199 (34) 163 (34)

Smoking habit n (%) 0.033 44 (14) 91 (16) 99 (21)

Diabetes n (%) 0.023 68 (22) 130 (22) \0.05 139 (29)

Metabolic syndrome n (%) 0.347 81 (26) 137 (24) 132 (28)

Previous myocardial

infarction n (%)

0.732 42 (14) 72 (12) 56 (12)

Previous TIA/stroke n (%) 0.498 37 (12) 76 (13) 71 (15)

Heart failure n (%) 0.804 72 (23) 127 (22) 113 (24)

CHA2DS2-VASca n (%) 0.352

Score 0 7 (2) 21 (4) 17 (4)

Score 1 24 (8) 61 (10) 38 (8)

Score C 2 278 (90) 496 (86) 424 (88)
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NVAF patients were reported in 78 % in North, 65 % in

Center and 60 % in South.

Concerning the drugs classes (Table 2), macro-regions

did not differ for use of ACEIs, calcium channel blockers,

b-blockers, diuretics, nitrates, statins, anti-arrhythmic

agents, oral anti-diabetic drugs and insulin (p [ 0.05

among macro-regions).

Among antihypertensive drugs, ARBs were significantly

more prescribed in South regions compared to North and

Center regions. Southern (23 %) and Center (19 %) NVAF

patients received digoxin more commonly than Northern

patients.

Considering anti-thrombotic therapy management in the

overall study population, OAC were prescribed in around

55 % in all regions. Figure 2 summarizes OAC prescrip-

tion and/or other anti-thrombotic drugs according to

CHA2DS2-VASc score equal or more than 2; in these high-

risk NVAF patients, OAC was significantly more pre-

scribed in the North (61 %) and Center (60 %) compared

to the South (53 %; p \ 0.0001). APs were assumed by

Table 2 Pharmacological

characteristics according to

macro-regions

ACEIs angiotensin-converting

enzyme inhibitors, APs

antiplatelet drugs, ARBs

angiotensin II receptor blockers,

OAC oral anticoagulants

* v2 test or Kruskal–Wallis test
§ Mann–Whitney test or

Bonferroni correction. Values

not showed as to be considered

as not significant
# Values are referred to South-

North confrontation

Pharmacological

records

p* North

(N = 309)

p§ Center

(N = 578)

p§ South

(N = 479)

p§#

Number of drugs

(mean ± SD)

0.492 5 ± 3 5 ± 2 5 ± 2

Poly-therapy (C5 drugs)

n (%)

0.489 163 (53) 324 (56) 253 (53)

Adherence n (%) \0.001

Yes 242 (78) \0.05 375 (65) 289 (60) \0.05

No 67 (22) 203 (35) 190 (40)

Anti-thrombotic agents

n (%)

\0.001

None 26 (8) 74 (13) 46 (9)

APs 60 (19) 137 (24) \0.05 166 (35) \0.05

OAC 183 (59) 331 (57) 254 (53)

OAC ? APs 40 (13) \0.05 36 (6) \0.05 13 (2) \0.05

ACEIs n (%) 0.401 119 (39) 197 (34) 175 (37)

ARBs n (%) \0.005 79 (26) 186 (32) \0.05 193 (40) \0.05

Calcium Channel

Blockers n (%)

0.067 88 (28) 150 (26) 103 (22)

Beta-blockers n (%) 0.224 147 (48) 251 (43) 198 (41)

Diuretics n (%) 0.504 163 (53) 319 (55) 273 (57)

Nitrates n (%) 0.542 38 (12) 83 (14) 59 (12)

Statins n (%) 0.647 109 (35) 188 (33) 166 (34)

Anti-arrhythmic agents

n (%)

0.183 77 (25) 145 (25) 142 (30)

Digoxin n (%) \0.005 40 (13) \0.05 111 (19) \0.05 111 (23) \0.05

Anti-diabetics drugs

n (%)

Oral 0.453 41 (13) 82 (14) 78 (16)

Insulin 0.126 18 (6) 31 (5) 40 (8)

Fig. 2 Antithrombotic therapy in CHA2DS2VASc* C 2 NVAF

patients. APs Antiplatelet drugs, NVAF non valvular atrial fibrillation,

OAC oral anticoagulants; aC congestive heart failure (or Left

ventricular systolic dysfunction) (Points: 1), H hypertension (Points:

1), A2 age C 75 years (Points: 2), D diabetes mellitus (Points: 1), S2

prior stroke or transient ischemic attack or thromboembolism (Points:

2), V vascular disease (previous myocardial infarction, peripheral

arterial disease or aortic plaque) (Points: 1), A age 65–74 years

(Points: 1), Sc sex category (female gender) (Points: 1). �Chi-Square

p \ 0.0001
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35 % of patients in the South, 24 % in the Center and 18 %

in the North; no-antithrombotic therapy was observed in

around 9 % in overall high-risk NVAF patients.

As synthesized in Fig. 3 when anti-thrombotic drugs

(OAC and APs) assumption was evaluated on the basis of

medical adherence, the higher prevalence of adherence in

high-risk NVAF patients was recorded in the North, where

around 80 percent of patients were adherent, and the lowest

(41 %, p = 0.009) in the South.

Discussion

This post-hoc analysis of ARAPACIS study provides evi-

dence of geographical disparities in antithrombotic therapy

prescription appropriateness, as well as, in medication

adherence among NVAF patients managed within the

Italian internal medicine health-care system.

In the present study we included a large population

affected by NVAF, which was analysed according to

regional distribution. Clinical characteristics of our popu-

lation were relatively similar to another Italian NVAF

population included in a large cohort study, the Anti-

Thrombotic Agents in Atrial Fibrillation (ATA-AF) study,

which enrolled 3,286 from internal medicine divisions [21,

24]. Compared to the ATA-AF study, our patients were

more hypertensive (81 vs. 75.8 %), more active smokers

(17 vs. 7.3 %) and more dyslipidemic (36 vs. 22.9 %).

Even if our patients showed a higher prevalence of ath-

erosclerotic risk factors, the clinical history was less fre-

quently complicated by TIA/Stroke (13 vs. 20.5 %) and MI

(13 vs. 20 %).

Analysis of clinical characteristics according to regional

distribution showed that Northern NVAF patients were

older, while Southern patients were significantly less

affected by low ABI despite patients living in the South

had a higher burden of atherosclerotic risk.

Antithrombotic therapy is a cornerstone in NVAF

patient’s management counteracting ischemic complica-

tions occurrence and mortality [4, 11, 13, 41]. We sepa-

rately analysed whether prescription and adherence to

antithrombotic drugs were differently distributed among

the three macro-regions.

In our overall NVAF study population, no more than

60 % received OAC despite a high-risk score. This finding

is in accordance with previously published data on other

AF Italian and non-Italian cohorts [23, 24, 41, 42]. How-

ever, more recently published data from European obser-

vational studies, PREFER in AF [22] and a Danish Survey

[43] seem to resize the predominant inadequate manage-

ment of ischemic thrombo-embolic complication in AF

with a reported OAC prescription of 80 and 75 %,

respectively.

Among three geographical macro-regions, while OAC

and dual antithrombotic (OAC plus APs) therapy were

found in a higher percentage of NVAF patients from

Northern Regions, Southern NVAF patients significantly

assumed more APs and less OAC compared to the other

macro-regions. Also, in the entire population, a high per-

centage of NVAF patients with CHA2DS2–VASc C2 were

not treated or treated with APs; this behaviour was par-

ticularly evident in the South where about one-third of

patients with CHA2DS2–VASc score C2 were treated with

APs.

Among the reasons potentially accounting for inade-

quate antithrombotic drugs prescription, aging and poly-

therapy were previously reported as favouring factors [44].

Thus, around one-fifth of elderly outpatients has been

reported to be inadequately prescribed [45]. Decline in

drugs assumption in people over 65 years of age has been

stated to be due to: (1) high-risk of drug interactions and

(2) three times higher rate of adverse reactions reported

[46].

Poly-therapy is most prevalent in patients [70 years

(around 50 %) [44] and represents another issue that

influences adequate drugs prescription. However, among

ARAPACIS patients, poly-pharmacy did not influence the

rate of overall drug prescription, and, in particular, of

antithrombotic treatment. This finding is consistent with a

previous analysis in Italian elderly NVAF patients in which

VKA inadequate prescription was unrelated to poly-phar-

macy [23].

Independently from age and poly-pharmacy, other fac-

tors may account for the overall low OAC prescription rate.

Misconception on the risk of OAC is a main concern for

Fig. 3 Regional therapy adherence percentage in high-risk NVAF

patients (CHA2DS2VASc* Score C2) according to macro-regions

(blue bars: adherent patients; red bars: non adherent). aC Congestive

heart failure (or Left ventricular systolic dysfunction) (Points: 1),

H hypertension (Points: 1), A2 age C 75 years (Points: 2), D diabetes

mellitus (Points: 1), S2 prior stroke or transient ischemic attack or

thromboembolism (Points: 2), V vascular disease (previous myocar-

dial infarction, peripheral arterial disease or aortic plaque) (Points: 1),

A age 65–74 years (Points: 1), Sc sex category (female gender)

(Points: 1). �Chi-Square p \ 0.0001
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anticoagulant under-prescription [47]; thus, physicians

perceive that the risks overcomes the benefits and, overall,

estimated the risk of intra-cerebral haemorrhage (ICH) by

up to tenfold-higher [48] and this could lead to under-treat

especially younger NVAF patients. This hypothesis could

perhaps explain the lack of anticoagulants prescription,

especially in the South of Italy, where a major concern

exists on the risk of bleeding by OAC [49], as well as, the

perception of medical legal risk due to OAC use [49, 50].

Finally, Southern patients were more diabetic compared

with Northern patients, and had a higher CV risk; this could

prompt physicians to use antiplatelet agents to prevent

atherosclerotic complications more than OAC to prevent

cardio-embolic risk. In this context a carefully activity of

Anticoagulants Clinics oriented to patients’ education,

periodic monitoring of efficacy and safety OAC profile,

and a more homogeneous distribution of Italian Antico-

agulation Centers (FCSA), would be relevant to improve

quality prescription and drug adherence [49]. Given the

OAC suboptimal underuse and the large unmet need for

adequate and sustained anticoagulation in NVAF, new oral

anticoagulants (NOACs) might be feasible and applicable

alternatives for NVAF thromboembolic risk management

as reported in recently published AHA guidelines on this

topic [51]. In this context, however, careful attention

should be given just to patients with the clinical charac-

teristics of the ARAPACIS study: in fact old patients

([75 years old) or patients with moderate to severe renal

insufficiency show a wide variation of NOACs concen-

tration in blood, which may have a potentially negative

effect on a cost/benefit profile [52].

Beyond adequate drug prescriptions, pharmacological

therapy net benefit is strictly related to a patient’s medication

adherence. To the best of our knowledge, our study is the first

that used a validated tool, the Morisky scale, to evaluate

medical therapy adherence in NVAF patients. A significant

trend in a progressive adherence decrease from North to

South was observed. In particular in our cohort, Northern

NVAF patients were more adherent to therapy even if they

were the older among macro-regions. Disparities in medical

adherence among macro-regions were independent by num-

ber of drugs assumed for any reason since prevalence of poly-

therapy among the three macro-regions was similar

(approximately five drugs). The reason for this difference

cannot be fully defined, but, as recently suggested by the RE-

LY AF Registry, which showed that patients with AF from

middle and low income countries are less likely to be man-

aged according to published guidelines [53], it cannot be

excluded that socioeconomic environment affects adherence.

Accordingly, the different education level and socioeconomic

status in Italian macro-regions, might be responsible for the

worst medication adherence observed in the Southern region

[27].

It appears clear that, due to its social and public health

relevance, medication non-adherence is a concern that should

be addressed as quickly and effectively, as possible. As pre-

viously reported [19], medication adherence is predominantly

compromised by multiple categories. Thus, interventions to

promote adherence will require multilevel and multidisci-

plinary programs. Considering an archetypal socioeconomic

disparities scenario, as Italy has proven to be, according to

previous WHO statements [19], the main economic and social

concerns that should be addressed in relation to adherence are

primarily: poverty, access to health-care and medications,

illiteracy and the provision of effective social support net-

works. In order to identify a possible intervention, commu-

nity-based campaigns seem to be a successful way. The main

outcomes that could be addressed is represented by the pro-

motion of disease/treatment dealing experience exchange, the

promotion of most comprehensive medical information and,

probably as mainly as the others, promoting patients’ self-

awareness [19].

Study limitations

The study population was derived from internal medicine ser-

vices participating in a voluntary registry and might not be fully

representative of NVAF patients in Italy. Missing data and

incomplete information were to be considered, but are expected

in planning such a national registry as ARAPACIS. As with any

observational analysis, residual unmeasured confounders may

exist and impact the validity of our results. Variables such as rural

vs. urban residence, social status and instruction level were not

collected and thus could not be factored into these analyses.

Finally, the study design did not require the mandatory collection

of laboratory data. Therefore, it was not possible to assess the risk

of bleeding with HAS-BLED score, and consequently the

effective appropriateness of VKA therapy among patients with

high haemorrhagic risk.

Conclusions

The present study showed that in Italian NVAF patients

guidelines and clinical practice of OAC prescription and

drug adherence are followed more in the Northern and

Central than in the Southern regions, suggesting that socio-

economic conditions may affect prescription as well as

adherence to OAC in AF patients.
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Survey Investigators (2007) Guideline-adherent antithrombotic

treatment is associated with improved outcomes compared with

undertreatment in high-risk patients with atrial fibrillation. The

Euro Heart Survey on Atrial Fibrillation. Am Heart J

153:1006–1012

43. Brandes A, Overgaard M, Plauborg L, Dehlendorff C, Lyck F,

Peulicke J, Poulsen SV, Husted S (2013) Guideline adherence of

antithrombotic treatment initiated by general practitioners in

patients with non valvular atrial fibrillation: a Danish survey. Clin

Cardiol 36:427–432

44. Nobili A, Licata G, Salerno F, Pasina L, Tettamanti M, Franchi

C, De Vittorio L, Marengoni A, Corrao S, Iorio A, Marcucci M,

Mannucci PM, SIMI Investigators (2011) Polypharmacy, length

of hospital stay, and in-hospital mortality among elderly patients

in internal medicine wards. The REPOSI study. Eur J Clin

Pharmacol 67:507–519

45. Opondo D, Eslami S, Visscher S, de Rooij SE, Verheij R, Ko-

revaar JC, Abu-Hanna A (2012) Inappropriateness of medication

prescriptions to elderly patients in the primary care setting: a

systematic review. PLoS One 7:e43617

46. Gallagher P, Barry P, O’Mahony D (2007) Inappropriate pre-

scribing in the elderly. J Clin Pharm Ther 32:113–121

47. Steinberg BA, Kim S, Thomas L, Fonarow GC, Hylek E, Ansell

J, Go AS, Chang P, Kowey P, Gersh BJ, Mahaffey KW, Singer

DE, Piccini JP, Peterson ED; on behalf of the Outcomes Registry

for Better Informed Treatment of Atrial Fibrillation (ORBIT-AF)

Investigators and Patients (2014) Lack of Concordance between

empirical scores and physician assessments of stroke and bleed-

ing risk in atrial fibrillation: results from the outcomes registry for

better informed treatment of atrial fibrillation (ORBIT-AF)

Registry. Circulation doi:10.1161/CIRCULATIONAHA.114.

008643

48. Gross CP, Vogel EW, Dhond AJ, Marple CB, Edwards RA,

Hauch O, Demers EA, Ezekowitz M (2003) Factors influencing

physicians’ reported use of anticoagulation therapy in nonval-

vular atrial fibrillation: a cross-sectional survey. Clin Ther

25:1750–1764

49. Di Minno A, Spadarella G, Tufano A, Prisco D, Di Minno G

(2014) Ensuring medication adherence with direct oral antico-

agulant drugs: lessons from adherence with vitamin K antagonists

(VKAs). Thromb Res 133:699–704

50. Italian Official Parliament Website, Chamber of Deputies Official

Documentshttp://nuovo.camera.it/_dati/leg16/lavori/doc

umentiparlamentari/indiceetesti/022bis/010/INTERO.pdf Acces-

sed April 29, 2014

51. January CT, Wann LS, Alpert JS, Calkins H, Cleveland JC Jr,

Cigarroa JE, Conti JB, Ellinor PT, Ezekowitz MD, Field ME,

Murray KT, Sacco RL, Stevenson WG, Tchou PJ, Tracy CM,

Yancy CW (2014) 2014 AHA/ACC/HRS guideline for the

management of patients with atrial fibrillation: a report of the

American College of Cardiology/American Heart Association

Task Force on practice guidelines and the Heart Rhythm Society.

J Am Coll Cardiol. doi:10.1016/j.jacc.2014.03.022

52. Reinecke H, Engelbertz C, Schäbitz WR (2013) Preventing stroke
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