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Practice Points

B Oral anticoagulant therapy (OAT) is underused in atrial fibrillation (AF) patients, even

though an increase has occurred in recent years.
B OAT is not prescribed in accordance with thromboembolic risk AF patients.

B OAT quality is suboptimal, with intensity often outside the target range (International
Normalized Ratio: 2.0-3.0).

B OAT discontinuation after starting warfarin for AF is substantial.

B The choice between rhythm control and rate control strategies is not driven by AF

symptoms.

B Adherence to guidelines for AF substrate catheter ablation is moderate.

The adherence to guidelines in atrial fibrillation (AF) management is not
satisfactory. In particular, oral anticoagulant therapy is underused in AF patients and is not
prescribed in accordance with thromboembolic risk. Moreover, the quality of oral anticoagulant
therapy is suboptimal, with intensity often outside the target range (International Normalized
Ratio: 2.0-3.0) and discontinuation after starting warfarin is substantial. Regarding therapeutic
strategies, the choice between rhythm control and rate control is not driven by AF symptoms
and the adherence to guidelines for AF substrate catheter ablation is moderate. AF patients
are different from AF trial patients, in particular for age and comorbidities. Therefore, it is
not surprising that relevant gaps exist between the results of research and their application
in clinical practice. Database, registries, comparison among different medical centers and
an active involvement of practicing clinicians may play a pivotal role for the assessment of

guidelines adherence.
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Atrial fibrillation (AF) is the most common
sustained arrhythmia encountered in clinical
practice. The lifetime risk of developing AF
in individuals aged 40 years and older is one
in four (1] and is associated with substantial
mortality and morbidity from stroke and
systemic thromboembolism. The prevalence
of AF in the USA is approximately 2.2 million
individuals; 56-59% for women with a median
age of 75 years [2]. In Europe, the prevalence of
arrhythmia is approximately 2.8 million cases.
As the population aged over 80 years is expected
to quadruple over the next few years, the number
of subjects with AF will increase exponentially,
giving rise to a real pandemic [3].

A recent update of guidelines from the
European Society of Cardiology (4] and
from the American College of Cardiology
Foundation/American Heart Association
Task Force on Practice Guidelines (5] provided
recommendations for the management of AF. The
guidelines emphasize that AF is a multifaceted
disorder with many causes and different clinical
manifestations, therefore the treatment target
is not straightforward. Treatment strategies for
patients with AF are rhythm control and rate
control, but regardless of the therapeutic strategy,
the first evaluation to be performed is the
stratification of patient’s thromboembolic risk in
order to select appropriate thromboprophylaxis.

In the present paper, we will review the
adherence to guidelines in AF management and
possible strategies for their implementation in
clinical practice.

AF is associated with high annual risk of
stroke and systemic embolism (4.5%), and it
can be paroxysmal, persistent or permanent
(6]. Thromboembolic risk is not homogeneous
and it is increased by the presence of additional
risk factors including prior stroke, or systemic
embolism, hypertension, diabetes and increasing
age [7]. Notably, annual thromboembolic risk
arises in 23.5% of patients aged between 80 and
89 years [8].

Oral anticoagulant therapy (OAT) with dose-
adjusted warfarin (International Normalized
Ratio [INR] range: 2.0-3.0) is the treatment
able to significantly reduce AF thromboembolic
risk [9). Aspirin treatment is associated

with a modest reduction of AF stroke risk,
predominantly of noncardioembolic stroke.

In the most recent European guidelines, OAT
is recommended not only in patients at high
risk of stroke (CHA,DS,-VASc score >2), but
also in patients at intermediate risk of stroke
(CHA,DS,—VASc score = 1) [4].

Despite efficacious OAT [10], AF patients at
high risk of stroke are often undertreated and
in clinical practice an underutilization of OAT
is reported [11]. In particular, only a half of
patients affected by AF are effectively treated
with OAT, and underuse in the elderly is even
higher. In a meta-analysis, which included five
studies conducted between 2005 and 2008, only
48% of patients eligible for OAT were treated
with warfarin [12]. In the ‘real world’, the use of
warfarin in AF patients decreases with increasing
age, demonstrating an ‘anticoagulation paradox’,
because the risk of stroke increases in the elderly
(13]. In addition to older age, a history of falls,
hemorrhage and cerebrovascular disease have
been reported to influence OAT prescribing
practices. In such patients, physicians do
not generally prescribe OAT, even when no
contraindications to anticoagulation therapy
are present and even when the patient’s risk
profile suggests potential benefit from OAT
(14]. There is much debate regarding which
comorbid conditions should be considered
valid contraindications to the use of OAT. Fall-
related subdural hematomas and intracranial
hemorrhages are extremely rare events. In
addition, it has been calculated that patients
taking OAT must fall almost daily (~295-times
in 1 year) in order to lose the net clinical benefit of
OAT [15]. A similar argument can be made about
a history of upper gastrointestinal bleeding,
which is a relative contraindication that can be
eliminated by eradicating Helicobacter pylori or
prescribing a proton-pump inhibitor. For other
possible contraindications, such as alcoholism,
bleeding diathesis and noncompliance with
monitoring, there is conflicting evidence [16].

In the literature, a lack of correlation between
AF patients’ thromboembolic risk and OAT
prescription is reported. Similar proportions of
patients with low, moderate and high stroke risk
received warfarin, confirming OAT is underused
among patients with high stroke risk, while
overused in those with low stroke risk [17]. A
recent study reported 53.1% of AF patients with
or at high risk of atherothrombosis were treated
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with OAT. Even with high CHADS, scores,
anticoagulant use did not exceed 59%. Use of
anticoagulants, whether alone or in combination
with antiplatelet agents, increased with higher
CHADS2 scoring, from 44.7% in CHADS2
score 0 to 60.0% in CHADS, score 4 patients.
Approximately 15% of patients with AF were
receiving a combination of antiplatelet and
anticoagulant agents, and the proportion was
similar across all CHADS, categories [15].

In a recent Italian study (Antithrombotic Agents
in Atrial Fibrillation [ATA-AF]), 7148 patients,
referred to 164 cardiology and 196 internal
medicine departments for AF, received OAT
in 58.8% of cases and antiplatelet therapy in
34.1% of cases, in the absence of correlation
with the CHA DS —VASc score. In this study,
the prescription of OAT is influenced by age
(66.2% patients aged <75 years vs 53.1%
patients aged >75 years; p < 0.0001), the type
of AF (64.3% permanent AF; 69.6% persistent
AF and only 37.4% paroxysmal AF; p < 0.0001),
the therapeutic strategy adopted (63.2% in case
of rate—control strategy vs 59.7% in the case of
thythm—control strategy; p < 0.0001) and sex
(60.7 vs 56.6% males vs females; p = 0.0003) [19].

In contrast to guideline recommendations, the
literature demonstrates an inadequate quality of
anticoagulation in many patients. In addition,
implementing monitoring and frequent dose
adjustment, patients treated with OAT are
outside the therapeutic range for more than a
third of the time [20]. An increase of 10% of
time outside the therapeutic range results in an
increase in mortality by 29%, stroke by 12%
and a higher frequency of hospitalizations [21].
Anticoagulation can be considered satisfactory
if the time spent in therapeutic range (TTR) is
at least 60%, and a recent study has identified
predictors of stability of the INR in the
therapeutic range include male gender and
absence of heart failure and chronic diseases
[22]. A recent meta-analysis of efficacy and
safety outcomes in patients with AF treated with
warfarin for stroke prevention in contemporary
randomized controlled trials, showed that overall
TTR was 55-68% [9]. Compared with a previous
meta-analysis [12], there has been significant
improvement in the proportion of TTR, with a
resultant decline in observed stroke rates.

In a recent Italian survey, only 47.9 and 56.3%
of INR determinations in vitamin K antagonists
(VKA) of naive and established patients,

respectively, resulted in the recommended range
(INR: 2.0-3.0) [23]. Moreover, the percentage of
INR determinations below the recommended
range was higher than the percentage of INR
determinations above the range for both naive
and established patients. In addition, in patients
with the highest adherence to VKA treatment,
only additionally 60% of INR determinations
were in the recommended range.

These findings could be attributed to the
effects of VKA underdosing owing to an
overestimated risk of hemorrhage: physicians
estimate intracranial bleeding rate related to
the use of warfarin to be ten-times higher than
that reported in the literature [24]. A recent
systematic review found a strong association
between anticoagulation intensity and outcomes.
The hemorrhagic risk significantly increased
when the INR exceeded three, while the
thromboembolic risk was greatest when the INR
was below two [25]. When both hemorrhagic and
thromboembolic events are considered, the data
show that patients were safer with a ratio slightly
above, rather than below, the therapeutic range
of 2.0-3.0.

Risks of stroke and mortality associated with
suboptimal anticoagulation in AF patients is
recently reviewed in an English study including
27,458 warfarin-treated patients. Overall, TTR
was 63% and this percentage did not vary
substantially by age, sex or CHA DS,-VASc
score. Patients who spent at least 70% of the time
within the therapeutic range had a 79% reduced
risk of stroke compared with patients with <30%
of the time in range. Mortality rates were also
significantly lower when at least 70% of the time
was spent within the therapeutic range [26].

At a glance, the anticoagulation control in
clinical practice settings is still unsatisfactory
and it is necessary to evaluate interventions to
increase the amount of time at which patients’
INR are within the recommended range, because
good anticoagulation control is associated with
a reduction in the risk of stroke and mortality.

Furthermore, OAT is often interrupted,
mostly within 3 months after its initiation.
Anticoagulation interruption seems to be
correlated with the absence of recurrent AF
within 12 months after the first prescription of
warfarin [27]. In a recent study, 26% of OAT
suspension within 1 year from initiation has
been documented, which was independent from
bleeding events, observed only in 2.3% of cases.
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OAT interruption occurs mainly in patients
aged <65 years compared with those aged
>85 years, patients with poorer anticoagulation
control and patients with lower stroke risk
according to the CHADS, score [28]. Few
studies have examined factors associated with
long-term antithrombotic therapy use in AF
patients at high thromboembolic risk (previous
stroke/transient ischemic attack). Results of
the AVAIL Registry, aimed at the evaluation
of persistence of medications in the year after
hospital discharge for stroke/transient ischemic
attack, have demonstrated a decrease in the rate
of warfarin use in AF patients with a CHADS,
score of >3. Notably, 17.8% of patients using
warfarin at discharge were taken off warfarin
for unknown reasons at 12 months [29]. There
are several possible explanations for warfarin
discontinuation, initially related to transition
of care from hospital admission to discharge,
such as clinical inertia, difficulty with INR
monitoring or bleeding complications.

Warfarin management remains problematic
due to its complex pharmacokinetic and
pharmacodynamic properties and the narrow
therapeutic range. VKA’s limitations are slow
onset and offset of action, multiple drug and food
interactions and the requirement of monitoring
to maintain the therapeutic range.

The development of new oral anticoagulants
have been pursued with the aim of finding
effective and safer therapies. Many of the new
agents attempt to meet the goals of an ideal
anticoagulant by targeting a specific step or factor
in the coagulation pathway. Advantages of new
oral anticoagulants are rapid onset and offset of
action, predictable therapeutic effect with fixed
dosing, no food or drug interactions and no
monitoring required.

The direct thrombin inhibitor, dabigatran
etexilate, and direct factor Xa inhibitors,
rivaroxaban and apixaban, have recently been
studied in randomized clinical trials and are rapidly
becoming approved for AF thromboembolism [30].

The RE-LY trial compared two doses of
dabigatran with warfarin in AF patients with
one or more stroke risk factors and reported that
dabigatran 110 mg two-times a day (b.i.d,) was
noninferior to warfarin fro the primary end point
of stroke and systemic embolism, with 20% fewer
major bleeding events. Dabigatran 150 mg b.i.d.

was superior to warfarin for the primary end point
of stroke and systemic embolism, with a similar
rate of major bleeding (31,32].

The ROCKET-AF trial studied a high-
risk population of AF patients and discovered
rivaroxaban 20 mg once-daily (15 mg for
patients with moderate renal impairment)
was noninferior to warfarin for stroke and
systemic embolism, with a similar rate of major
bleeding [33).

The ARISTOTLE trial reported that apixaban
5 mg b.i.d. (2.5 mg b.i.d. for patients with two
of the following criteria: aged >80 years, BMI
<60 kg/m? and serum creatinine <133 pmol/l)
was superior to warfarin by 21% for reducing
stroke and systemic embolism, with 31% fewer
major bleeding events [34]. A common property
of new oral anticoagulants is significantly
reduced intracranial bleeding.

Both dabigatran and rivaroxaban already
have regulatory approval and a license for stroke
prevention in some countries.

In 2012, focused updates of the European
Society of Cardiology guidelines in AF patients
with a CHA,DS,-VASc score of 22, OAT with
new oral anticoagulants (dabigatran etexilate,
rivaroxaban and apixaban) is recommended
(class I, level A) as an alternative to dose-adjusted

VKA (INR: 2.0-3.0) 4]

The AFFIRM [35] and RACE [36] studies showed
no clear survival advantage for rhythm control
(restoration and maintenance of sinus rhythm)
versus rate control (adjustment to a physiological
ventricular rate while allowing AF to continue)
strategy in AF patients, but the optimal
management strategy for AF is still a matter
of debate.

Current guidelines recommend rate control
as the initial strategy and rhythm control for
patients who remain symptomatic [4]. Rhythm
control strategy is also reasonable in patients
with infrequent and well-tolerated recurrence
of AF in the absence of heart disease. Before
initiating antiarrhythmic drug therapy,
treatment of precipitating or reversible causes
of AF is recommended. In patients with AF
thythm, a control strategy can be useful to
prevent tachycardia-induced cardiomyopathy.
However, in the real world, there is a significant
use of antiarrthythmic drugs despite long-term
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safety and tolerability concerns, suggesting
that clinical practice does not adhere to current
guidelines [37].

In the Euro Heart Survey on AF, a thythm
control strategy was applied to 67% of patients
with AF symptoms and to 44% patients without
AF symptoms (38]. The German AFNET
Registry reported rhythm control therapy in 53%
patients with AF symptoms and in 48% patients
without AF symptoms [39]. A recent retrospective
multicenter study regarding the management of
new-onset AF in the emergency department,
reported a substantial adherence to the current
AF guidelines, but with important differences
between different cohorts and multiple hospitals.
Rhythm control was used in different proportions
ranging from 41 to 60% of AF patients. Despite
this strategy, decisions were made considering
the symptoms onset (within 48 h) and the type of
symptoms [40]. The presence of palpitations and
syncope was associated with a rhythm control
choice, while dyspnea was associated with a rate
control strategy.

AF treatment appeared to be heterogeneous.
In particular, the choice between rhythm control
and rate control strategies is not driven by AF
symptoms.

Recently, antiarthythmic therapy was reported
to have superior efficacy in reducing unplanned
cardiovascular (CV) hospitalization, CV mortality
and stroke. In addition, there is a growing
perception that atrial remodeling could be better
prevented by early rhythm control.

Although antiarrhythmic drugs use is
associated with a greater incidence of adverse
events and treatment discontinuation, a
recent meta-analysis confirms their efficacy in
preventing AF recurrence [41]. In the meantime,
physicians’ preference seems to favor the rhythm
control strategy.

Substrate catheter ablation is a reasonable
alternative to pharmacological therapy to prevent
recurrent AF in symptomatic patients with little
or no left atrial enlargement. It is recommended
in the presence of paroxysmal/persistent AF, in
relatively young patients (age <70 years) with
relevant symptoms refractory to pharmacological
treatment.

A recent Expert Consensus Statement repor-
ted that in symptomatic AF patients refractory
or intolerant to at least one class 1 or 3

antiarrhythmic medication, catheter ablation is
recommended provided that AF is paroxysmal
and reasonable if AF is persistent [42].

In a prospective multicenter Italian survey
according to AF guidelines, recommendations
for substrate catheter ablation was indicated
in approximately 14% of AF patients, but was
correctly offered by the attending cardiologist
in only 57% cases. Ablation centers prescribed
this procedure more frequently than nonablation
centers and with a better accordance with
guideline indications [43).

The success of AF ablation is variable and
there is evidence that it is operator dependent.
High success rates and low complication rates
are achieved in high-volume, experienced
centers [44]. However, the long-term efficacy
of this procedure requires further study; this is
especially true in patients with persistent, long-
standing AF and enlarged atria. In addition,
the durability of maintenance of sinus rhythm
after ablation in the long term is unknown.
Preliminary data suggest that the recurrence rate
after the first year is 6-9% per year [45].

A recent meta-analysis indicated that catheter
ablation had a better effect in inhibiting
recurrence of AF versus medical treatment, but
there were no differences in mortality, fatal and
nonfatal embolic complications or death from
thromboembolic events [46]. There is limited
evidence that catheter ablation may be a better
treatment option compared with medical
therapy in the management of AF.

AF is a very frequent and complex disease,
often associated with other medical conditions.
Not only the arrhythmia itself, but also the
underlying comorbidities determine the
patient’s long-term prognosis. Physicians’ focus
on the arrhythmia frequently distracts their
attention from the true problems AF patients
face, leading to a lack of anticoagulation and
heart failure treatment, and futile installment of
thythm control in asymptomatic patients. The
Euro Heart Survey on AF demonstrated that
adherence to guidelines may reduce morbidity
and mortality in AF patients and may also
reduce costs [47-49].

Frequently, medical doctors perceive guidelines
and recommendations as requirements with
scarce knowledge of their scientific background
and sometimes suspect involvment of conflicts
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of interest. Therefore, it is not surprising that
relevant gaps exist between the results of research
and their application in practice.

The primary goal remains optimization of
the global therapeutic approach to the disease
with respect to quality, which in medicine can
be defined as how much health services increase
the likelihood of desired health outcomes
and how closely they adhere to professional
knowledge (s0].

Randomized clinical trials and outcome
studies have provided a basis for informed
decisions regarding the use of medical
technologies. However, clinical trials cannot
answer all questions and many decisions in
clinical practice are based on the physician’s
experience and the individual patient
characteristics. Therefore, registries are
performed in order to collect data of real-world
patients. Multiple practice registries can provide
feedback on the performance of individual
practices, while also validating the relationship
between greater adherence to guidelines
and improved patient outcomes. The direct
involvement of physicians in the collection of
data and the coordinated discussion of results,
positive and negative, clear-cut or controversial,
are also the most effective and accepted
educational tools [s1].

International guidelines should be localized
in the local reality, as their application also
relies on healthcare resource availability.
Regarding OAT, for example, in the presence
of dedicated centers, such as anticoagulation
clinics, the quality of anticoagulation is better
than patient self-management [s2].

To provide the best care for patients, a model
for a basic approach to CV medicine was
provided. This model integrates quantitative
measurements of quality and performance into
the development cycle of existing and future
therapeutics [53]. There are six main ‘stops’
along the cycle, each representing a chance to
apply quantitative strategies to integrate quality
(Figure 1). In an ideal clinical world, for every
clinical decision there would be an indicator
based on guidelines based on evidence from
randomized trials, such that a standard of care
could be defined for each situation.

The adherence to guidelines in AF management
is far from being optimal. Although the practice
guidelines may provide cultural support for
translating the results of clinical research into
patient care, their implementation in the clinical
arena is a long-lasting process involving practicing
physicians, national medical associations and

Clinical research
Practicality
Applicability
Effectiveness Levels of evidence

4 Targets
Mechanistic versus
clinical effects
Surrogate measures

Concept

(Education, feedback)

Measurement
Relation to
indicators
Data registries

Outcomes

Benefit versus harm

Who decides?
Guidelines Conflicts of interest

Reviews

Updates

Costs

Real-world
adherence

Who decides?
Conflicts of interest
Denominators
Updates

Costs

Quality indicators

Performance measures
Application of criteria
Microenvironments
Procedural skills

Figure 1. Model for the integration of quality into the therapeutic development cycle.

Reproduced with permission from [52].
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healthcare authorities. Database, registries,
comparison among different medical centers and
an active involvement of practicing clinicians
may play a pivotal role for the assessment of
guidelines adherence.

With the development and the introduction into
clinical practice of new oral anticoagulants war-
farin will finally be replaced in a near future, but
more importantly anticoagulant undertreatment
of atrial fibrillation will be partially overcome
and guidelines’ adherence will improve.

Papers of special note have been highlighted as:

= of interest 8

= of considerable interest

1 Lloyd-Jones DM, Wang T], Leip EP ez al.
Lifetime risk for development of atrial
fibrillation. The Framingham Heart Study.
Circulation 110, 1042-1046 (2004).

2 ChugSS, Blackshear JL, Shen WK ez al.
Epidemiology and natural history of atrial

Nl

fibrillation: clinical implications. J. Am. Coll.
Cardiol. 37, 371-378 (2001). =

3 Tsang TSM, Gersh BJ. Atrial fibrillation:
an old disease, a new epidemic. Am. J. Med.
113, 432—435 (2002). 10

4 Authors/Task Force Members, Camm A]J,
Lip GY ez al. 2012 focused update of the ESC
guidelines for the management of atrial
fibrillation * Developed with the special
contribution of the European Heart Rhythm
Association. Eur. Heart J. 33(21), 2719-2747 11
(2012).

= Most recent atrial fibrillation (AF)

guidelines.

5 Wann LS, Curtis AB, January CT ez al. -
ACCF/AHA/HRS focused update on the
management of patients with atrial fibrillation
(updating the 2006 guideline): a report of the 1,
American College of Cardiology Foundation/
American Heart Association Task Force on
Practice Guidelines. /. Am. Coll. Cardiol. 57,
223-242 (2011).

= Most recent AF guidelines. 13

6 Hohnloser SH, Pajitnev D, Pogue J. Incidence
of stroke in paroxysmal versus sustained atrial
fibrillation in patients taking oral
anticoagulation or oral combined antiplatelet
therapy: an ACTIVE W Substudy. /. Am. 14
Coll. Cardiol. 50, 21562161 (2007).

7 Predictors of thromboembolis in atrial
fibrillation: I. Clinical features of patients at
risk. The Stroke Prevention in Atrial

G Di Pasquale is a member of the Steering Commitee of the
RE-LY and PALLAS trials and of the advisory board of

Dabigatran, Rivaroxaban, Apixaban and Dronedarone.

G Di Pasquale has received consulting fees and honoraria

[from Boehringer Ingelheim, Bayer AG, Sanofi Aventis and
BMS/Pfizer. The authors have no other relevant affiliations

or financial involvement with any organization or entity

with a financial interest in or financial conflict with the

subject matter or materials discussed in the manuscript

apart from those disclosed.

No writing assistance was utilized in the production of

this manuscript.

Fibrillation Investigators. Ann. Intern. Med.
116, 1-5 (1992).

Wolf PA, Abbott RD, Kannel WB. Atrial
fibrillation as an independent risk factor for
stroke: the Framingham Study. Stroke 22,
983-988 (1991).

Hart RG, Pearce LA, Aguilar MI. Meta-
analysis: antithrombotic therapy to prevent
stroke in patients who have nonvalvular atrial
fibrillation. Ann. Intern. Med. 146, 857-867
(2007).

Meta-analysis demonstrating ineffectiveness
of antiplatelet therapy to reduce

thromboembolic risk in AF patients.

Agarwal S, Hachamovitch R, Menon V.
Current trial-associated outcomes with
warfarin in prevention of stroke in patients
with nonvalvular atrial fibrillation: a meta-
analysis. Arch. Intern. Med. 172(8), 623—631
(2012).

Ogilvie IM, Newton N, Welner SA ez al.
Underuse of oral anticoagulants in atrial
fibrillation: a systematic review. Am. J. Med.

123(7), 638-645 (2010).

Demonstrates the lack of adherence to
AF guidelines in oral anticoagulant therapy

prescription.

Baker WL, Cios DA, Sander SD et al.
Meta-analysis to assess the quality of warfarin
control in atrial fibrillation in the United
States. /. Manag. Care Pharm. 15(3), 244-252
(2009).

White RH, McBurnie MA, Manolio T et al.
Oral anticoagulation in patients with atrial
fibrillation: adherence with guidelines in an
elderly cohort. Am. J. Med. 106(2), 165-171
(1999).

Vasishta S, Toor F, Johansen A et al. Stroke
prevention in atrial fibrillation: physicians’
attitudes to anticoagulation in older people.
Arch. Gerontol. Geriatr. 33(3), 219-226
(2001).

15

16

17

18

19

20

21

22

Sellers MB, Newby LK. Atrial fibrillation,
anticoagulation, fall risk, and outcomes in
elderly patients. Am. Heart J. 161(2), 241-246
(2011).

Man-Son-Hing M, Laupacis A.
Anticoagulant-related bleeding in older
persons with atrial fibrillation: physicians’
fears often unfounde. Arch. Intern. Med. 163,
15801586 (2003).

Zimetbaum PJ, Thosani A, Yu HT ez al. Are
atrial fibrillation patients receiving warfarin
in accordance with stroke risk? Am. J. Med.
123(5), 446-453 (2010).

Goto S, Bhatt DL, Réther J ez 2/. REACH
Registry Investigators. Prevalence, clinical
profile, and cardiovascular outcomes of atrial

fibrillation patients with atherothrombosis.

Am. Heart J. 156(5), 855—-863 (2008).
Di Pasquale G, Mathieu G, Maggioni AP

et al. Current presentation and management
of 7148 patients with atrial fibrillation in
cardiology and internal medicine hospital
centers: the ATA-AF study. Int. J. Cardiol.
doi:10.1016/j.ijcard.2012.07.019 (2012)
(Epub ahead of print).

Connolly SJ, Pogue J, Eikelboom J ez al.
Benefit of oral anticoagulant over antiplatelet
therapy in atrial fibrillation depends on the
quality of International Normalized Ratio
control achieved by centers and countries as
measured by time in therapeutic range.
Circulation 118, 2029-2037 (2008).

Jones M, McEwan P, LI Morgan C ez al.
Evaluation of the pattern of treatment, level of
anticoagulation control, and outcome of
treatment with warfarin in patients with non-
valvular atrial fibrillation: a record linkage
study in a large British population. Heart 91,
472-477 (2005).

Witt DM, Delate T, Clark NP ¢t al. Twelve-
month outcomes and predictors of very stable

INR control in prevalent warfarin users.

J. Thromb. Haemost. 8(4), 744749 (2010).

fsg

future science group

www.futuremedicine.com

37



Guidelines Perspective | bi Pasquale & Riva

23 Degli Esposti L, Sangiorgi D, Di Pasquale G 34  Granger CB, Alexander JH, McMurray JJV cardiology departments: studio italiano
et al. Adherence to treatment and et al. Apixaban versus warfarin in patients multicentrico sul trattamento della
anticoagulation control in vitamin K with atrial fibrillation. N. Engl. J. Med. 365, fibrillazione atriale (SITAF). Europace 12,
antagonists-treated patients: an 981-992 (2011). 1070-1077 (2010).
administrative databases analysis in a large 35 Wyse DG, Waldo AL, DiMarco JP ez . 44 Wazni O, Wilkoff B, Saliba W. Catherer
Italian population. Farmeconomia ¢ Percorsi A comparison of rate control and rhythm ablation for atrial fibrillation. N. Engl. J. Med.
Terapeutici 12(2), 69-75 (2011). control in patients with atrial fibrillation. 365, 2296-2304 (2011).

24 Gross CP, Vogel EW, Dhond AJ et al. Factors N. Engl. ]. Med. 347, 1825-1833 (2002). 45 Hussein AA, Saliba WT, Martin DO ez al,
influencing physicians’ reported use of 36 Van Gelder IC, Hagens VE, Bosker HA ez al. Natural history and long-term outcomes of
anticoagulation therapy in nonvalvular atrial Rate control versus electrical cardioversion for ablated atrial fibrillation. Cire. Arrhythm.
fibrillation: a cross-sectional survey. Clin. persistent atrial fibrillation study group. Electrophysiol. 4, 271-278 (2011).

Ther. 25, 1750-1764 (2003). A comparison of rate control and rhythm 46 Chen HS, Wen JM, Wu SN et al. Catheter

25 Oake N, Jennings A, Forster AJ ez al. control in patients with recurrent persistent ablation for paroxysmal and persistent atrial
Anticoagulation intensity and outcomes atrial fibrillation. V. Engl. . Med. 347(23), fibrillation. Cochrane Database Syst. Rev. 4,
among patients prescribed oral anticoagulant 1834-1840 (2002). CD007101 (2012).

;l;zrlasiys.. z}s])\;ft;t{;;f;g\;l_e;}zﬂé(%zi' 37 Reiffel JA, Naccarel.li GV. ./\nt?arr.hythmic 47 Nieuwlaat R, Olsson SB, Lip GY ez /.
Y drug therapy for atrial fibrillation: are the Guideline-adherent antithrombotic treatment

26 Gallagher AM, Setakis E, Plumb JM ez al. guidelines guiding clinical practice? Clin. is associated with improved outcomes
Risks of stroke and mortality associated with Cardiol. 29(3), 97-102 (2000). compared with undertreatment in high-risk
suboptimal anticoagulation in atrial 38  Nieuwlaat R, Capucci A, Camm AJ ez al. patients with atrial fibrillation: the Euro
fibrillation patients. Thromb. Haemost. Atrial fibrillation management: a prospective Heart Survey on atrial fibrillation. Am.
106(5), 968-977 (2011). survey in ESC member countries: the Euro Heart J. 153, 1006-1012 (2007).

27 Reynolds MR, Shah ], Essebag V ez al. Heart Survey on atrial fibrillation. = Demonstrates that AF guideline adherence
Patterns and predictors of warfarin use in Eur. Heart J. 26(22), 2422-2434 (2005). . .
patients with new-onset atrial fibrillation 39 Nabauer M, Gerth A, Limboure T e 2. {mproves patient o.utcome. )
from the FRACTAL registry. Am. J. Cardiol. The Registr’y of the C;erman Cfmpeten‘ce 48 Le Heuz.ey J_Y’ Pvaua.ud Oj Piot O etva[. Cost
97, 538-543 (2006). NETwork < | fbsillarion: pati of care distribution in atrial fibrillation

. workon atna b ation: patient patients: the COCAF study. Am. Heart J. 147,

28  Fang MC, Go AS, Chang Y ez al. Warfarin characteristics and initial management. 121-126 (2004).
discontinuation after starting warfarin for Europace 11(4), 423—434 (2009). i ) )
acrial fibrillation. Cire. Cardiovase. Qual. 40 Buccelletti F, Di Somma S, Galante A ez al. 4 Ringborg A" Nleu?ivlaa.t R’, Lindgren P et al
Outcomes 3(6), 624-631 (2010). Disparities in management of new-onset atrial Costs ?fatrlal fibrillation in five European

N, . countries: results from the Euro Heart Survey

29 Lopes R, Shah BR, Olson DWM et 4l. fibrillation in emergency department despite on atrial fibrillation. Europace 10, 403—411

Antithrombotic therapy use at discharge and adherence to the current guidelines: data from (2008).

1 year in patients with atrial fibrillation and a large metropolitan area. Intern. Emerg. Med.

acute stroke. Results from the AVAIL 6, 149-156 (2011). >0 Lohr‘ KN, Schroe(.ier SA“A strategy for
Registry. Stroke 42, 3477-3483 (2011). 41 Sullivan SD, Orme ME, Morais E ef al. g;z“;yo ;SS;;;H&; ;':) )medlcare- N. Engl. ] Med.

30 Eriksson BI, Quinlan DJ, Weitz JI. Interventions for the treatment of atrial T ’

Comparative pharmacodynamics and fibrillation: a systematic literature review and 51 Casella G, Greco C, Maggioni AP ez al.
pharmacokinetics of oral direct thrombin and meta-analysis. /nz. J. Cardiol. doi:10.1016/j. [Acute coronary syndromes’ secondary
factor Xa inhibitors in development. Clin. ijcard.2012.03.070 (2012) (Epub ahead of prevention: are we disregarding guidelines?]
Pharmacokiner. 48, 1-22 (2009). prine). G. lial. Cardiol. (Rome) 7(3), 176-185

31  Connolly SJ, Ezekowitz MD, Yusuf S ez al. 42 Calkins H, Kuck KH, Cappato R ez al. (2006).

Dabigatran versus warfarin in patients with 2012 HRS/EHRA/ECAS expert consensus 52 Levi M, Hobbs FD, Jacobson AK e7 al.
atrial fibrillation. V. Engl. J. Med. 361(12), statement on catheter and surgical ablation of Improving antithrombotic management in
1139-1151 (2009). atrial fibrillation: recommendations for patients With_ atrial ﬁb'rillation: current status

32 Connolly SJ, Ezekowitz MD, Yusuf § et al. patient sclection, procedural techniques, ;;d6pef55§;c;§-jg;";j Thromb. Hemost
Newly identified events in the RE-LY trial. patient management and follow-up, (6), 527542 ]

N. Engl. ]. Med. 363(19), 18751876 (2010). definitions, endpoints, and research trial 53 Califf RM, Peterson ED, Gibbons RJ et al.
design. Europace 14(4), 528—-606 (2012). Integrating quality into the cycle of

33 Patel MR, Mahaffey KW, Garg ] ez al. . . .o therapeutic development. /. Am. Coll. Cardiol.
Rivaroxaban versus warfarin in nonvalvular 43 Borroni N, Tritto M, Ricci R ez a/. Adherence 40 1595 1901 (2502
atrial fibrillation. N, Engl. J. Med. 365, to guidelines for atrial fibrillation ’ - )-

883891 (2011). management of patients referred to us  Improves guideline adherence.
38 Clin. Pract. (2013) 10(1) future science group



