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Atrial fibrillation (AF) is associated with an increased risk of stroke, which can be pre-
vented by the use of oral anticoagulation. Although non-vitamin K antagonist oral antico-
agulants (NOACs) have become the first choice for stroke prevention in the majority of
patients with non-valvular AF, adherence and persistence to these medications remain
suboptimal, which may translate into poor health outcomes and increased healthcare
costs. Factors influencing adherence and persistence have been suggested to be patient-
related, physician-related, and healthcare system-related. In this review, we discuss
factors influencing patient adherence and persistence to NOACs and possible problem
solving strategies, especially involving an integrated care management, aiming for the
improvement in patient outcomes and treatment satisfaction.
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Introduction

Atrial fibrillation (AF) is the most common sustained car-
diac arrhythmia in adults and is associated with substantial
morbidity and mortality, leading to a significant health and
socioeconomic burden.1 Atrial fibrillation is associated
with a five-fold increased risk of stroke,2 which can be re-
duced by the use of oral anticoagulants (OACs).3

Stroke prevention in patients with non-valvular atrial
fibrillation (NVAF) requires oral anticoagulation (OAC),
whether as vitamin K antagonists (VKAs, e.g. warfarin)
or non-VKA oral anticoagulants (NOACs).4 The NOACs
are increasing in popularity over the traditional VKAs,5–8

due to better bleeding risk profile, reduced need for
laboratory monitoring, more convenient fixed-dose
regimen, greater predictability, faster onset of anticoa-
gulation effect, and lower potential for food, alcohol,
and drug interactions.8–15

Adherence and persistence to the prescribed OAC
regimen is of extreme importance as non-adherence and
non-persistence to anticoagulant treatment increase the
risk of both ischaemic and haemorrhagic complications,
other adverse cardiovascular events, and all-cause mortal-
ity, which may translate into poor health outcomes and

increased healthcare costs.14,16–19 Due to the shorter elimi-
nation half-lives and short duration of anticoagulant effect
of NOACs compared with warfarin, strict adherence
to NOAC therapy is crucial.20,21 However, adherence and
persistence to NOAC therapy remains suboptimal.17

In this review, we discuss factors influencing patient ad-
herence and persistence to NOACs and possible problem
solving strategies, especially involving an integrated care
management, aiming for the improvement in patient
outcomes and treatment satisfaction.

Search strategy

We searched the PubMed database for relevant reviews
and original research studies published since January 2015
until the present date. We also consulted some of the
reviews and research studies included in the references of
these works.
Regarding adherence and persistence to NOAC therapy,

we searched for titles and abstracts using the following
search strategy: (atrial fibrillation) and (adherence or per-
sistence or compliance or NOAC or DOAC); (NOAC or DOAC)
and (adherence or persistence or compliance); (optimiz-
ing) and (NOAC or DOAC) and (adherence or persistence or
compliance).

Graphical Abstract Integrated management of AF patients taking into account factors influencing adherence and persistence to NOAC therapy.
Abbreviations: AFAtrial fibrillation; NOAC Non-vitamin K antagonist oral anticoagulant.
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Regarding integrated management of AF patients, we
searched for titles and abstracts using the following search
strategy: (atrial fibrillation) and (integrated care or inte-
gratedmanagement).

Specifically regarding NOAC antidotes, we searched for
titles and abstracts using the following search strategy:
(NOAC or DOAC) and (antidotes).

Definitions of adherence, persistence,
compliance, and concordance to
medications

Adherence refers to the extent to which the patient’s be-
haviour matches agreed recommendations from the pre-
scriber, thus emphasizing the need for an agreement.22–25

Persistence refers to the length of time over which the pa-
tient kept taking their medication, regardless of whether
they consistently followed the exact regimen.23,24

Adherence is usually reported as a percentage (e.g.
reflecting the extent to which a patient takes the correct
dose, at the correct time, at the prescribed frequency),
and persistence is usually reported as a function of time
(e.g. proportion of patients who remained on a specific
strategy after a predefined time period).23,24

Compliance focuses only in the degree to which the
patient follows the prescriber’s recommendations with-
out implying an agreement. Because of its paternalistic
authoritarian attitude towards the patient, it has
been replaced by the term adherence.22–25 Therefore,
we opted to use only the term adherence throughout the
document.

Concordance implies an alliance between the clinician
and patient with an equal and effective therapeutic rela-
tionship. It represents a shift towards a partnership in
medicine-taking and highlights the shared decision-making
process, being synonymous with patient-centred care.24,25

Therefore, we also opted not to use this term since we al-
ready discuss shared decision-making and patient-centred
care, which have been frequently associated with medica-
tion adherence.

Adherence and persistence to non-vitamin K
antagonist oral anticoagulants in patients
with non-valvular atrial fibrillation

In a recent systematic review and meta-analysis on real-
world adherence and persistence to NOACs in patients with
AF, the overall mean adherence was 77%, the overall pro-
portion of patients with good adherence was 66%, and the
overall proportion of persistence for all follow-up durations
was 69%. The pooled persistence with any NOAC was shown
to be higher than for VKAs [odds ratio (OR) 1.44, 95% confi-
dence interval (CI) 1.12–1.86].17

In that same study, NOAC non-adherence was associated
with an almost 40% increased risk of stroke (HR 1.39, 95% CI
1.06–1.81) and NOAC non-persistence was associated with
an almost five-fold increased risk of stroke/transient
ischaemic attack (HR 4.55, 95% CI 2.80–7.39).17

Table 1 Factors influencing adherence and persistence to NOAC
therapy

Patient-related
Demographics Age

Ethnicity
Educational level
Socioeconomic status
Presence of caregivers

Medical conditions Comorbidities
Disability
Frailty
Cognitive impairment
Tolerance and side effects of drugs
Polypharmacy
Treatment complexity

Behavioural
factors

Social isolation
Psychiatric disorders
Addictive behaviours
Daily routine and lifestyle

Patient education
and disease
management

Awareness of thromboembolic
risk

Knowledge of the benefits of oral
anticoagulation

Awareness of the risk of drug
discontinuation

Understanding of the treatment
regimen

Understanding of the importance
of strict adherence

Knowledge of risk control strategies
Education on drug-specific information
Engagement in treatment decisions
Expectations, values, goals, and

preferences
Burden of treatment

Physician-related
Knowledge Adherence to guidelines

Awareness of recommendations
Awareness of risks and preventive

measures
Knowledge on management of bleeding
Knowledge on management of side effects
Knowledge on drug characteristics

and dose choice
Expertise

Patient follow-up Risk/benefit reassessment
Implementation of adherence

strategies
Reassurance
Shared decision-making
Drug regimen adjustments
Outcomes measurement
Quality of life measurement

Healthcare
system-related
Work setting Specialized centres

Structures of healthcare system
Continuity in patient–doctor

relation
Multidisciplinary team approach
Technology tools support and

e-Health
Patient-reported outcomes
Continuous healthcare

professional training
Costs of care Medication availability

Access to treatment
Economic concerns
Financial burden to the patient

NOAC, non-vitamin K antagonist oral anticoagulant.
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Since NOACs have become the first choice for stroke pre-
vention in the majority of patients with NVAF, it is essential
to find effective strategies for improvement of adherence
and persistence to anticoagulant medication in this group
of patients.

Although one of the advantages of NOACs over VKAs is
their ease of use,20 the lack of required ongoing coagula-
tion monitoring may become a disadvantage as it dimin-
ishes clinician oversight of therapeutic regimens, requiring
a greater effort in patient education and monitoring for
adherence.

Nonetheless, achieving optimal prevention of stroke in
NVAF patients is a multifactorial process. Factors influenc-
ing adherence and persistence to NOAC therapy have been
suggested to be patient-related, physician-related, and
healthcare system-related (Table 1 and Figure 1).14

Patient-related factors influencing non-vitamin K
antagonist oral anticoagulant adherence
Non-adherence to oral anticoagulation appears more prev-
alent in younger patients, those of lower socioeconomic
status, and those less well informed about their disease
and medications.14,26,27 Other commonly reported reasons
for non-adherence to oral anticoagulation are depressive
symptoms or pessimistic attitude, psychiatric illness, cog-
nitive impairment, frailty and risk of falling, comorbidity
burden and impaired quality of life, lack of social support,
alcohol, and drug abuse.14,26,28,29 Male gender and living
alone have also been associated with a higher risk of ther-
apy discontinuation.30

The cultural and geographical background of the patient
is also possibly related to adherence and persistent
rates.31,32 An international survey found that perceived AF
seriousness, concern about stroke, and self-reported
adherence, as well as the willingness for shared decision-
making or self-empowerment differ between patients from
diverse geographical regions.32

Low adherence is also related to polypharmacy, espe-
cially when including antiplatelet drugs or more complex
drug regimens, the fear of bleeding, and worries about

worsening health outcomes. Active employment, espe-
cially with busy work schedules, frequent social activities
and greater education are also known to affect negatively
adherence to treatment.14,26,28,33–35

Patient-perceived treatment burden, defined as the
workload imposed by healthcare on patients and its effect
on patient functioning and well-being apart from specific
treatment side-effects, may also affect adherence to
treatment.36–39 The impact on daily routine and lifestyle
restrictions must be taken into consideration.26,40

Adherence to therapy may be also limited by the com-
plexity of the regimen.26,27,41 An European survey revealed
that the fixed dosing without the need for routine labora-
tory monitoring of the anticoagulation effect is the stron-
gest driver for NVAF patients choosing a NOAC over a VKA,
and the main reasons for NOAC refusal were the fear of
bleeding and under-appreciation of stroke risk.14,42

A recent study based on 1-year follow-up phase III data
from GLORIA-AF registry43 found that drug persistence was
higher with NOACs than with VKAs, without a significant
difference in persistence when comparing NOAC dosing
regimens (once daily vs. twice daily).44 Nonetheless, in
other studies, once daily NOACs were shown to increase ad-
herence in comparison to twice daily NOACs.14,27,45–48

However, it is still uncertain whether any regimen is su-
perior in terms of thromboembolic prevention and safety
profile, especially in the case of omitted doses.21,45,49

Therefore, it is essential to ensure that drugs are taken
according to the prescribed regimen.20

Stroke avoidance can be highly valued by patients once
they became aware of it, but the bleeding risk, availability
of an antidote and interactions with food or drugs are com-
monly reported concerns.26,41,48 An international survey
revealed that stroke prevention is the most important fac-
tor for 47% of AF patients when choosing OAC, followed by
the risk of major bleeding (15%), other side effects (10%),
dosing frequency (8%), antidote availability (7%), dietary
restrictions (6%), and the need for intake with/without
food (5%).32

Although the already mentioned advantages of NOACs
may be the answer for many of these concerns,9,11,26,48

there is yet limited availability of specific antidotes.9,50

The non-requirement for bridging therapy when planning a
procedure or surgery is another highly valued characteris-
tic of NOACs.41

Patients with AF and recent stroke, especially with
higher grades of functional disability, are also more likely
to perceive AF as a serious condition and to be more con-
cerned about stroke. However, these patients report signif-
icantly lower adherence to OAC, poorer knowledge of their
condition, and less willingness for self-empowerment and
shared decision-making compared with AF patients without
a recent stroke.32

Physician-related factors influencing non-
vitamin K antagonist oral anticoagulant
adherence
Physicians often overestimate bleeding risk, and this ap-
prehension about feeling responsible for a major bleed
seems to outweigh their concern about risk of stroke.14,51–53

Figure 1 Factors influencing adherence and persistence to non-vitamin
K antagonist oral anticoagulant therapy and their interrelation. NOAC,
non-vitamin K antagonist oral anticoagulant.
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A study using warfarin identified a previous major bleed as a
limiting factor for OAC prescription, although prescription
was not influenced by the occurrence of an ischaemic stroke
in an untreated AF patient.54

Clinicians must be aware that the clinical benefit of
stroke prevention will nearly always prevail over bleeding
risk, and that reversible bleeding risk factors which are
incorporated in bleeding scores must be identified and
corrected instead of limiting OAC therapy.55–57

In a report from the EuroObservational Research
Programme Pilot survey on Atrial Fibrillation (EORP-AF
Pilot) General Registry, only 60% of the patients were
correctly treated with an OAC according to current
guidelines.58

Various factors have been related with non-guideline-
adherence by the prescribing physicians, including geo-
graphical region, observation setting, patient’s advanced
age, male gender, comorbidities (some of them repre-
sented in the CHA2DS2-VASc score), clinical presentation,
and previous pharmacological cardioversion.58–60 On the
other hand, patient’s previous electrical cardioversion and
catheter ablation were associated with a higher likelihood
of being prescribed guideline-adherent treatment.58 Also,
while asymptomatic AF patients may be under-treated,
symptomatic patients are more likely to be over-treated,
perhaps reflecting patients’ values and preferences
potentially driven by symptom-triggered anxieties.52,58

Furthermore, cardiologists and electrophysiologists are
more inclined to prescribe NOACs in preference to warfarin
compared to primary care physicians.60–63

Explanations for these may include the fact that such
comorbidities may sometimes preclude the initiation of
guideline-adherent therapy or that some interventions
may distract physicians from assessing stroke risk, the
problem of therapeutic inertia and negative herding be-
haviour, the absence of anticoagulation reversal antidotes,
and the fact that non-specialized clinicians may lack
expertise for dealing with NOACs and eventually choose
pharmacological agents with which they are more familiar,
comfortable and knowledgeable.52,58,60,62,64–68

NOAC prescription rates may also be affected by the per-
ception that even minor deviations from strict adherence
can significantly decrease the efficacy of NOACs, due to
their shorter half-lives. On the other hand, the fact that
NOACs have fewer food and drug interactions, resulting
in much easier longitudinal management, favour NOAC
prescription and adherence over VKAs.52

Healthcare system-related factors influencing
non-vitamin K antagonist oral anticoagulant
adherence
Patients are drug cost sensitive, and cost is a considered
prescribing factor in eligible patients.26,48,52 The out-of-
pocket costs to patients depends on the level of public cov-
erage and/or private insurance.26,52 Despite being more
expensive than VKAs, NOACs have nevertheless been shown
to bemore cost-effective in the longer term.52,69,70

On the one hand, the presence of health insurance is as-
sociated with better persistence rates, but on the other
hand, lower socio-economic status and capacity to afford

medications impacts the ability to follow prescriptions,
with lower adherence and persistence rates.26,71–73

Furthermore, the insurance type granting greater prescrip-
tion coverage may substantially increase the use of
NOACs.72 Lower income and lower social support are al-
ready known to affect medication taking as a whole.

However, clinicians can deliver patient-tailored evi-
dence-based care more equitably when they appropriately
apply the available clinical tools to assess the risk of stroke
(CHA2DS2-VASc), the risk of bleeding (HAS-BLED), and the
likelihood of having poor international normalized ratio
(INR) control (SAMe-TT2R2).

52,74

Apart from the financial burden, the emotional support
from healthcare professionals is also important for NOAC
patients, and the reduced opportunity for patients to be in
regular contact with their healthcare provider (HCP) may
concern some of them and even affect adherence.26

Strategies to improve adherence and
persistence to non-vitamin K antagonist oral
anticoagulants in atrial fibrillation

Identification of factors accounting for non-adherence and
non-persistence to NOACs is essential for targeting patient
management and improving overall adherence and persis-
tence to medication.14 Adherence should be measured and
patterns of and reasons for non-adherence are valuable in
developing individualized strategies to improve adherence
and outcomes.75 Patient’s well-being and personal circum-
stances must be covered.

Despite the intuitive potential benefit of educational
interventions and clinical decision tools, currently there is
little robust evidence,51,53,76 sometimes even with contra-
dictory findings.53,77,78 However, regular scheduled con-
tact with healthcare professionals, patient anticoagulation
card recordings, and an active multidisciplinary approach
have been proposed to improve patient’s adherence.14,79

Patient-centred strategies
Patient engagement and shared decision-making
The decision of whether to initiate NOAC therapy, and
which anticoagulant to use, should bemade by the treating
clinician after consultation with the patient.40 Patient’s
values, goals, and preferences shall guide shared
decision-making.4,80 Patients want to be involved in
the decision-making process and wish to feel reassured
about the diagnosis and treatment. A good physician–
patient relationship and communication is required for
good patient adherence and persistence with NOACs.40

Engaging patients in treatment decisions about their
own health, taking into account their feelings and beliefs
on the subject, gives healthcare professionals the opportu-
nity to address any concerns about medication, correct
misconceptions, increase patient knowledge about their
condition and the therapeutic options, and will help
patients make informed decisions about their healthcare,
being ware of the importance of OAC therapy.40,48,81

The importance attached by the patient to OAC therapy
and the perceived risk of death, stroke, and major bleed-
ing, as well as the burden of treatment,must be thoroughly
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assessed and respected. The discussion of treatment bur-
den should be an integral part of shared decision-making,
and it can be assessed using a validated questionnaire.4,80

A shared decision-making is also intimately related to
patient knowledge about AF and its management, but edu-
cation alone is not sufficient to produce and maintain med-
ication adherence and lifestyle modifications.4,41 Different
other patient-related, physician-related, and healthcare
system-related factors may affect adherence to treatment
(Table 1).

Patient education and behavioural interventions
Ensuring patients are appropriately informed about their
condition, treatment options, how to adhere to treatment,
risks and benefits of treatment, potential consequences of
non-adherence, in addition to managing patient’s expecta-
tions, are crucial to NOAC treatment success.14,26,40,81

Regular patient review is crucial to identify non-adherence
and implement strategies to improve adherence.79

The need for NOAC therapy and the importance of strict
and sustained adherence must be thoroughly explained to
the patient, so that the patient will be able to understand
the potential consequences of non-adherence.20 Patient
involvement in treatment decisions and patient adherence
to an accorded therapeutic regimen are dependent on
patient knowledge about AF, stroke, and drug-specific
information.81–83

Information should be provided using appropriate lan-
guage, in a variety of formats, and confirmation of
patients’ understanding should be checked.14 The mode of
delivery and complexity of information should be adapted
to the individual patient.20,48,75 Many simultaneous
approaches can help the clinician providing straightfor-
ward information, including leaflets, a patient anticoagu-
lation card, group sessions, and online patient support
websites.

It is important to utilize each patient visit and every pre-
scription renewal for re-education, discussing intake mo-
dalities, the importance of strict adherence to the
prescribed dosing regimen to reduce the likelihood of seri-
ous adverse events and to convince patients that NOACs
therapy should not be discontinued.

The fear of bleeding still has a major impact in patient
adherence to NOAC therapy. However, proper education
and shared decision-making can overcome this barrier,
since AF patients are willing to accept certain bleeding
risks for a decrease in the probability of experiencing a
stroke.41,81,84

The patient must also be instructed about what to do in
case of an overdose and, especially in the advent of anti-
dotes to NOACs, it is even more important that patients
knowwhat drug they are taking.

Education may be more effective if directed to specific
knowledge gaps of the patient, which can be measured by
validated questionnaires.85,86 Educational group sessions,
tailored to each NOAC and considering social, ethnic, cul-
tural, and geographical differences may be developed to
improve adherence to NOACs.

Some patients may prefer VKA over NOAC therapy, be-
cause they feel safer with regular laboratory monitoring
and the existence of an antidote.26,41 Patient education

must include the discussion of these preferences in the
context of available clinical trial data, especially regarding
the bleeding risk.20,82

In NOAC patients in whom low adherence is suspected
despite proper education and additional tools, conversion
to VKAs may be considered, given the ability tomonitor INR
and the potential for higher time in therapeutic range for
patients managed at anticoagulation clinics.17,20,87

However, poor adherence to VKA therapy is equally associ-
ated with INR fluctuations and worst outcomes.20

The IMPACT-AF study demonstrated that education of
patients and their families as well as of HCPs, with regular
monitoring and feedback, increased OAC use by three-fold
with a consequent reduction in stroke risk by 52% after
1 year comparedwith the non-intervention group.77

The AEGEAN study was not able to show an incremental
benefit of an education program focused in patients
that initiated therapy with apixaban at baseline, probably
because this study had more than 90% adherence and 85%
persistence rates in both the intervention and usual care
groups after 1 year. On the one hand, this highlights
the challenge of enrolling a control group representative
of general practice, but on the other hand, this may
reflect the fact that both groups received appropriate
NOAC-specific information at initiation, used an electronic
monitoring device, and had a continued and structured
follow-up.78

Technological aids and mobile health applications
Technological aids for drug intake monitoring have been
explored, and include the day-marked blister pack format,
medication boxes (conventional or with electronic verifica-
tion of intake), smart packages (with electronic detection
of package entry), smart pills (with direct electronic detec-
tion of pills in the stomach), and smartphone applications
(with reminders to alert the patient about the next intake,
and some even requiring confirmation that the dose has
been taken).20,45,88 However, the long-term effects of such
tools are still unknown and one tool may not suit all
patients or healthcare settings.20,88

A previous review have already shown that electronic
monitoring feedback interventions are potentially
effective approaches to enhance patient adherence to
medications.89 Especially in cases where suboptimal adher-
ence is suspected, electronic monitoring may expose
patterns of missed doses, serving as a basis for patient
education.20,88,90 A telemonitoring-based service, with or
without feedback to the patient, was shown to result in
high NOAC adherence, and could eventually become a
cost-effective approach in high-risk patients deemed
poorly adherent. However, its impact in clinical practice
still needs confirmation in larger trials.88,90

The use of Mobile Health technology (mHealth) in the
management of AF has been shown to improve patient
quality of life, knowledge, anticoagulation satisfaction,
drug adherence and persistence, and clinical out-
comes.51,91–94 These mobile AF applications incorporate in-
built personal health records, clinical decision support
tools, and education programmes in keeping with inte-
grated care principles.51,92–94 Further studies on the
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applicability of these technological advancements in
healthcare systems and integrated care are needed.51,91

Patient-reported outcomes
Patient-reported outcomes (PROs) are subjectivemeasures
of patient experience and well-being about any particular
condition or treatment they are receiving and quantify
assessment of patient’s expectations, satisfaction,
adherence or health-related quality of life (HRQoL).
Patient-reported outcomes can be obtained from patient
interviews, questionnaires or specifically developed tools
to capture and enable analysis of valuable patient reported
data. There is an increasing body of evidence for the impor-
tance of PROs in patients treated with NOACs.95 Therefore,
PROs can be used to assist in prescription choices, accord-
ing to patient’s experience.

In a recent systematic review of PROs associated with the
use of NOACs, patients prescribed with a NOAC showed en-
hanced treatment satisfaction and patients prescribed with
warfarin had more expectations of adverse events, patients
with a greater knowledge of their anticoagulant treatment
weremore likely to adhere, and a lower HRQoLwas observed
in patients prescribedwith warfarin with poor INR control.95

The International Consortium for Health Outcomes
Measurement (ICHOM) assembled a working group to de-
velop a standardized set of outcomes for benchmarking
care delivery in AF. Specifically regarding PROs, this work-
ing group found a standard set of outcomes that matter
most to patients with AF: HRQoL, emotional functioning,
physical functioning, exercise tolerance, symptom sever-
ity, ability to work, and cognitive functioning. Although
patients also reported health literacy as a very important
outcome, it was not included in the core set as it covered
aspects outside of the scope of the project, and despite
haemorrhagic stroke, life-threatening/major bleeding, se-
rious adverse events post-intervention, and medication
side effects being measured in a different domain of out-
comes, they were also highly considered by patients.96

Physician-centred and Healthcare
system-centred strategies
Anticoagulant monitoring services and patient
follow-up
The long-term management of patients receiving NOACs
may be efficiently handled by centralized anticoagulation

clinics. This specialized management is associated with
better anticoagulation control (Table 2). Both nurse-led
and pharmacist-led AF centres may be helpful in coordinat-
ing patient follow-up and checking on adherence with im-
proved outcomes.97–103 The involvement of the patient’s
general practitioner and family members or caregivers is
also crucial to reinforce adherence.20,79 Thus, success on
patient adherence and persistence to a NOAC is frequently
highly dependent on amultidisciplinary team.79,104

There should be a pre-specified follow-up schedule
for the NOAC patient, which must be known and shared
by all people involved in patient care (general practi-
tioners, cardiologists, pharmacists, nurses, family
members, etc.). Everyone’s actions regarding NOAC
patient should be communicated to the others, e.g. by
filling out a line on the NOAC anticoagulation card. All
HCPs should be responsible for reinforcing general edu-
cational messages.

A guidelines-based and software-supported nurse-led in-
tegrated chronic care program supervised by a cardiologist
was shown to result in better medication adherence and a
significant reduction in cardiovascular hospitalizations and
cardiovascular mortality, probably because it allows a
more systematic care and coordinated follow-up.98,102

In the mAFA II trial, an integrated care of AF patients us-
ing the ABC (Atrial Fibrillation Better Care) pathway ap-
proach and supported by mobile health technology (mobile
AF Application—mAFA) reduced the risk of the composite
outcome of stroke/thromboembolism, all-cause death and
rehospitalization by 61% compared to usual care.93 In the
mAFA II trial long-term extension cohort, consisting in the
subgroup of patients with follow-up over 1 year, 71% of the
patients in the ABC/mAFA intervention group had good
management adherence and the persistence of use was
92%, with a sustained reduction in the risk of the primary
outcome by 82% compared to usual care.94

An increased follow-up and adherence monitoring by
pharmacists may also improve NOAC adherence. Thus, es-
pecially in countries with a highly networked pharmacy
database, which can help track the number of NOAC pre-
scriptions that individual patients claim, pharmacists
should be involved in adherence monitoring, and this infor-
mation could also be used to cross-check appropriate pre-
scription and dosing.20,99,101

After a full discussion of the problem with the patient,
the first step on optimal prevention of stroke in patients
with NVAF consists on the prescription of the most appro-
priate NOAC drug according to patient’s characteristics,
values, goals, and preferences.4,14,20,75 The initial pre-
scriber should be responsible for including the patient on a
follow-up programme.20 During follow-up, a regular
patient review is important to identify non-adherence and
implement strategies to improve adherence where appro-
priate (Figure 2).4,20,79,100

Improving the prescription of oral anticoagulants by
healthcare providers
Healthcare providers must be aware of potential NOAC
non-adherence and non-persistence in order to ensure that
anticoagulation therapy for stroke prevention is opti-
mized.17 On the other hand, there is still limited evidence

Table 2 Anticoagulation clinic core activities

Confirm appropriate indication
Selecting the optimal anticoagulant
Anticoagulant initiation and dosing
Patient education and behavioural intervention
Long-term anticoagulation follow-up
Anticoagulant dose management when needed
Monitoring of drug interactions
Invasive procedures planning
Monitoring of adherence
Safe and effective transitions between anticoagulants when
needed
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of clinicians’ perspectives of NOACs, necessitating further
research.105

All HCPs should receive constant updates on available
evidence on NOACs with role-appropriate levels of com-
plexity, and flow charts, software and e-support should be
made available for guiding treatment. Healthcare pro-
viders should also be responsible for reinforcement of key
educational messages about anticoagulant therapy, assess-
ment of patient understanding, periodic contact to follow-
up, and active interactions with the other members of the
multidisciplinary team.14,79

Digital clinical decision support systems have emerged in
order to easily provide evidence-based guidelines, clinical
pathways, and algorithms for personalized, timely, and
evidence-based treatment.4,51,79,104 These clinical support
systems work best when decisions are shared and the same
evidence is available to both parties, resulting in

improvements in patient involvement and clinician satis-
faction and reductions in decision conflict.40,51,106

Although several shared decision-making tools are avail-
able, their efficacy in an integrated management of AF
patients still need rigorous testing.40,106

Electronic health records facilitate clinical coordination,
registration of data for patient risk stratification, remote
patient monitoring, and reviews of prescribing. These clini-
cal information systems may allow targeted interventions,
which impact in integrated care still need further
testing.45,51,53,107,108

Interventions based on HCPs education, implementing
guidelines or protocols, and medical care programmes,
were shown to be effective despite some inconsistent
results. Some success was also reported when local opinion
leaders promoted evidence-based practice. Therefore,
interventions enabling clinicians to seek consensus with,

Figure 2 Non-vitamin K antagonist oral anticoagulant prescription and involvement of the non-vitamin K antagonist oral anticoagulant patient in a fol-
low-up programme. NOAC, non-vitamin K antagonist oral anticoagulant.
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and receive expert opinion from, their peer-group may be
effective for prompting behavioural change. However,
large-scale studies are still required to determine the most
effective intervention.53

At a broader level, strategies for improving the
affordability of NOACs must be implemented, so that
these drugs can become readily available to those
who need them.109

Physician-reported outcomes
The ICHOM AF working group included in the standardized
set of outcomes for benchmarking care delivery in AF two
other outcome domains besides PROs: long-term conse-
quences of disease and complications of treatment.96

Long-term consequences of disease includemortality (all-
cause and cardiovascular), ischaemic stroke, systemic em-
bolism, unclassified stroke, heart failure, cardiovascular
hospitalization, freedom from rapid and/or symptomatic
atrial arrhythmia post-treatment, anticoagulation manage-
ment, and clinician-reported patient cognitive functioning.
Complications of treatment include haemorrhagic stroke,
life-threatening/major bleeding, serious adverse events
post-intervention, andmedication side effects.96

In combination with PROs, this set of outcomes may en-
able institutions to monitor, compare, and improve the
quality of their care for patients with AF.96

Integrated management of atrial fibrillation
patients and the ‘atrial fibrillation better
care’ pathway

Currently, NOAC patients lack a structured follow-up.
There is no agreement on follow-up responsibilities be-
tween general practitioners and medical specialists, and

there is a lack in clarity about the role of each HCP within
the anticoagulation chain. The absence of a common elec-
tronic system and of a standard communication method
makes a multidisciplinary collaboration even more
difficult.110

The concept of an integratedmanagement for all patients
on any form of antithrombotic medication, and not only on
VKAs, is receiving high consideration, and different strate-
gies have been suggested to improve anticoagulation
care of NOAC patients (Table 3).45,51,79,88,97,98,100–111

Adherence to OAC for stroke prevention is only one part
of the integrated management of AF patients, which
involves a holistic approach.88 Similar holistic approaches
have also been proposed for aortovascular disease and for
stroke.112,113

Coordinated systems of care are already recognized as a
mechanism to provide high-quality programs towards im-
proved patient outcomes in other areas of cardiovascular
care.79,104 Integrated care refers to organization and
delivery of healthcare services in a coordinated, efficient,
and effective way with the aim of optimizing patient
care.51 It leads to improved treatment adherence, reduced
perceived treatment burden and better outcomes.51,114,115

Integrated care places the patient at its centre and
implies an informed and active shared decision-making
process and disease management between the patient,
their family or caregivers, and HCPs. The practice of inte-
grated care therefore involves a multidisciplinary team
and a close collaboration between different healthcare
services across primary, secondary, and tertiary care
settings.51,114,115

The integrated management of AF patients includes the
delivery of patient-centred care, with an active role for
the patient; a multidisciplinary team approach; the use of
e-health to support patients and HCPs; and a comprehen-
sive treatment approach that includes a full suite of
options for managing AF and associated conditions
(Figure 3).4,51,79,104,116

A systematic review andmeta-analysis has shown that an
integrated care approach in AF reduced all-cause mortality
and cardiovascular hospitalizations without a significant
impact on cerebrovascular events.104 This focused on stud-
ies before the widespread use of NOACs and the concept of
Atrial Fibrillation Better Care (ABC) pathway,117 which has
since been incorporated into guidelines.4,118,119

However, a recent systematic review and meta-analysis
showed that patients who received an integrated care with
the ABC pathway approach had a lower risk of stroke (OR
0.55, 95% CI 0.37–0.82) and major bleeding (OR 0.69, 95%
CI 0.51–0.94), besides a reduction of all-cause mortality
(OR 0.42, 95% CI 0.31–0.56) and cardiovascular death (OR
0.37, 95% CI 0.23–0.58). The length of follow-up was also
directly associated with an increase in the effectiveness of
this management strategy.111 Another recent review also
highlighted the possible reduction in the risk of myocardial
infarction and hospitalizations.115

The ABC pathway stands on three main pillars:
‘A’—Avoiding stroke with the adequate use of anticoa-
gulants, ‘B’—Better symptom management with the
adequate use of rate and rhythm control therapies, and
‘C’—optimal management of Cardiovascular risk factors

Table 3 How to improve anticoagulation care with NOACs in
an integrated management for AF patients

Clarification of roles and responsibilities for the medical
specialists involved

Structured monitoring of therapy compliance and dosage
Structured follow-up (ideally in a NOAC clinic or structured
care pathway)

Involvement of the local pharmacist
Optimization of the information transfer between professio-
nals and to families or caregivers (ideally through a
common system/actual medication overview)

Improvement of healthcare professionals’ knowledge about
NOACs (particularly primary care professionals)

Training of healthcare professionals in integrated care for AF
Use of electronic decision support systems
Adequate patient education about the disease and NOAC
treatment

Involvement and education of family members or caregivers
Implementation of technical aids (medication boxes, phone
apps, reminder systems)

Electronic monitoring if poor adherence suspected

AF, atrial fibrillation; NOAC(s), non-vitamin K antagonist oral
anticoagulant(s).
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and Comorbidities.4,117 Although this comprehensive
treatment approach for AF patients has been associated
with a better prognosis, clinical management adherent
to the ABC pathway remains suboptimal, around 21%,
meaning that more efforts are needed to follow this
strategy.111,115

Nonetheless, optimized AF treatment also requires a
well-structured healthcare system and significant financial
resources, implying the judicious use of available resour-
ces.4,109 Various studies have suggested that integrated
care is the way forward for managing the growing
heath care burden associated with AF, leading to a more
cost-effective care.120–122

Therefore, this holistic strategy for AF treatment, in-
cluding the ABC pathway approach, may help overcome
patient-related, physician-related, and healthcare system-
related factors affecting adherence and persistence to
NOAC therapy, supporting both patients and clinicians in
their shared decisions and diseasemanagement.

Conclusion

Atrial fibrillation is the most common sustained cardiac ar-
rhythmia in adults and is associated with an increased risk
of stroke, which can be prevented by the use of OACs.
Although NOACs have become the first choice for stroke
prevention in the majority of patients with NVAF, adher-
ence and persistence to these medications remain subopti-
mal, which may translate into poor health outcomes and
increased healthcare costs.
Factors influencing adherence and persistence to NOAC

therapy are patient-related, physician-related, and
healthcare system-related. Identification of factors ac-
counting for non-adherence and non-persistence to NOACs
is essential for targeting patient management and improv-
ing overall adherence and persistence tomedication.
Patient education, behavioural interventions and en-

gagement in a shared decision-making process, implemen-
tation of anticoagulant monitoring services or structured

Figure 3 Integrated management of atrial fibrillation patients including the ABC pathway. This figure was designed using resources from Freepik.com.
ABC, Atrial Fibrillation Better Care; m-Health, Mobile Health technology.
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pathways of care with a coordinated patient follow-up, uti-
lization of technological aids and mobile health applica-
tions, and the optimization of the prescription of oral
anticoagulants by HCPs through education, digital clinical
decision support systems and electronic health records
may constitute strategies for adherence and persistence im-
provement. Patient-reported outcomes could help to better
understand the patient’s experience of their condition or
treatment and therefore assist in prescription choices.

The integrated management of AF patients including a
comprehensive treatment approach as the ABC pathway
may lead to improved adherence, reduced treatment bur-
den, better clinical outcomes, and a more cost-effective
care. However, clinical management adherent to the ABC
pathway remains suboptimal, meaning that more efforts
are needed to implement and ensure adherence with this
strategy.
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