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Abstract Given the preventable morbidity and mortality associated with atrial fibrillation (AF), increased awareness of
undiagnosed AF, and advances in mobile electrocardiogram (ECG) technology, there is a critical need to assess the
effectiveness of using such technology to routinely screen for AF in clinical practice. VITAL-AF is a pragmatic trial that will test
whether screening for AF using a single-lead handheld ECG in individuals 65 years or older during primary care visits will lead
to an increased rate of AF detection. The study is a cluster-randomized trial, with 8 primary care practices randomized to AF
screening and 8 primary care practices randomized to usual care. We anticipate studying approximately 16,000 patients in
each arm. During the 1-year enrollment period, practice medical assistants will screen eligible patients who agree to
participate during office visits using a single-lead ECG device. Automated screening results are documented in the electronic
health record, and patients can discuss screening results with their provider during the scheduled visit. All single-lead ECGs are
overread by a cardiologist. Screen-detected AF is managed at the discretion of the patient's physician. The primary study end
point is incident AF during the screening period. Key secondary outcomes include new oral anticoagulation prescriptions,
incident ischemic stroke, and major hemorrhage during a 24-month period following the study start. Outcomes are ascertained
based on electronic health record documentation and are manually adjudicated. The results of this pragmatic trial may help
identify a model for widespread adoption of AF screening as part of routine clinical practice. (Am Heart J 2019;215:147-
156.)
Background
Atrial fibrillation (AF) is a common arrhythmia associ-

ated with a 2- to 5-fold increased risk of ischemic stroke.1

Oral anticoagulation reduces stroke risk by approximate-
ly two-thirds in individuals with AF.2,3 However, AF is
frequently undiagnosed,4,5 and many patients with AF do
not receive treatment with oral anticoagulation.6-8

Indeed, about 20% of patients with strokes and AF have
been reported to be first diagnosed with AF at the time of
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the stroke,9,10 and between 1% and 5% of patients with
AF are estimated to present with stroke as the first
manifestation of the arrhythmia.11

Current clinical practice guidelines have offered
variable guidance on the appropriateness of screening
for AF. European Society of Cardiology guidelines
acknowledge the potential utility of screening for AF,
recommend opportunistic screening for AF “by pulse
taking or ECG rhythm strip in patients N65 years of age”
(class I),8 and further state that “systematic ECG
[electrocardiogram] screening may be considered to
detect AF in patients aged N75 years, or those at high
stroke risk” (class IIb).8 The National Heart Foundation of
Australia and the Cardiac Society of Australia and New
Zealand recommend opportunistic point-of-care screen-
ing in the clinic or community in individuals ≥65 years
with pulse palpation followed by an ECG, if irregular, or
by an ECG rhythm strip using a handheld ECG.12 The
American Heart Association/American College of Cardi-
ology guidelines have not directly addressed screening to
date.6,7 By contrast, the United States Preventive Services
Task Force concluded recently that “current evidence is
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insufficient to assess the balance of benefits and harms of
screening for atrial fibrillation with ECG.”13

In recent years, technology has evolved to enable
efficient screening using handheld single-lead ECG
systems with automated algorithms. The AliveCor
KardiaMobile ECG (AliveCor, Inc), which communicates
with a smartphone or tablet, is one such device and is
cleared for use by the Food and Drug Administration.
Such handheld technology may have greater sensitivity
and specificity for AF than pulse palpation and requires
minimal medical training to perform.14,15 The efficiency,
portability, and convenience of such technological
developments enable the deployment and reuse of
single-lead ECG systems for population-based screening
of patients in a variety of settings. Office-based encoun-
ters are a potential site to augment routine clinical
assessments by closely linking screening with the ability
to intervene if AF is detected. Given recognition of the
public health burden of AF, increased awareness of
undiagnosed AF, and advances in mobile ECG technol-
ogy, there is a critical need to assess the utility of
integrating such technology into clinical practice.

In the United States, preventive health measures are
typically delivered via primary care practices. Several
studies, 4 of which were randomized trials,16-19 have
reported the feasibility of screening for AF and were
associated with increased detection of AF compared to
usual care.16-22 To date, 216,18 randomized trials have
tested a strategy of opportunistic pulse palpation
embedded into routine clinical care, both of which
observed increased rates of AF detection. None have
compared the effectiveness of mass screening for AF
using handheld ECG technology in a routine clinical
setting. Two trials,17,19 including the only randomized
controlled trial conducted in the United States to date,
included long-term assessments of AF outside of clinical
practice with a focus on paroxysmal rather than more
persistent forms of AF that are likely to be diagnosed at
the time of a routine clinical assessment. VITAL-AF will
build upon these studies to evaluate use of mobile ECG
technology for population-level screening for undiag-
nosed AF as part of routine clinical care.

The VITAL-AF trial was designed as a pragmatic
trial23,24 to assess the feasibility and effectiveness of
embedding AF screening using a single-lead ECG into
routine care for individuals 65 years or older attending
a primary care practice visit at a single health care
system in the United States. The age cutoff enriches for
patients with an increased risk of thromboembolism
and for whom prophylaxis with oral anticoagulation
would be indicated according to clinical practice
guidelines if a diagnosis of AF was made.7 Performing
screening prior to a clinic visit should enable a patient's
personal physician to rapidly respond to the informa-
tion and increase adherence with management deci-
sions. VITAL-AF will provide a contrast between
contemporary practice of cardiac physical examination
with or without pulse palpation versus contemporary
practice augmented by mobile cardiac rhythm moni-
toring technology. This study tests the primary
hypothesis that routine screening for AF using a
single-lead handheld ECG in individuals 65 years or
older at a primary care practice visit will lead to an
increased rate of AF detection compared to usual care
over a 12-month period.

Trial design
Participants
The trial population consists of patients from 16 of the

22 primary care practices within the Massachusetts
General Hospital Practice Based Research Network who
are invited and agree to participate. Patients are included
in the study population if they are 65 years and older and
attend an outpatient clinic appointment at a participating
primary care practice with a primary care physician,
nurse practitioner, or physician's assistant (ie, visits
where vital signs are routinely assessed and the patient
is seen by a provider who can manage a positive screen
for AF). The screening threshold of age ≥65 years was
chosen to preferentially capture patients at both higher
risk of AF and higher risk of stroke if AF is detected. We
did not incorporate any additional selection criteria to
make screening for AF as simple as possible for the clinic
staff. Patients with prevalent AF are not excluded from
screening. Patients are excluded if they do not visit their
primary care practice during the study period. Based on
historical data, approximately 35,000 patients from the
16 participating practices will be eligible for AF
screening. The trial enrollment period will last for 12
months, and approximately 32,000 patients are expected
to have at least 1 primary care clinic visit during the study
period based on historical visit data.

Enrollment procedures
The procedure for enrolling practices included an

initial presentation of the study concept to practice
leaders and managers, followed by a detailed presentation
at scheduled practice meetings to identify practices
interested in participating. Among the 22 network
practices, 1 was not invited because it was a new
practice that was still implementing routine clinical
practice operations, and 3 declined. Of the remaining
18 practices, 2 had small eligible populations, and 1 of
these was selected as a pilot site; the other practice was
not included (Figure 1).

Practice randomization
The study is a pragmatic cluster-randomized controlled

trial (Supplement 1) in which the individual practices are
the units of randomization. Randomizing at the level of



Figure 1

Assessed for eligibility: 22 practice clusters

Excluded: 6 practices

- 3 practices: Declined

- 1 practice: New practice

- 2 practices: Small eligible 

populations (1 used as pilot)

Covariate constrained randomization: 

16 practice clusters, 35,713 patients (historical data)

Intervention Group: 

8 practices, 18,104 patients (historical)

- Median practice size: 2219.5, 

- Median PCP panel size: 126.5, 

interquartile range: 32.0-235.0

interquartile range: 1419.5-3101.0

Control group: 

8 practices, 17,609 patients (historical)

- Median practice size: 1225.5, 

- Median PCP panel size: 141.0, 

interquartile range: 35.0-230.0

interquartile range:  1130.0-2827.0

Practice clusters assessed for eligibility (n = 22) and included in covariate constrained randomization scheme (n = 16).
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the practice (1) assesses whether AF screening can be
embedded as part of routine care and (2) is less likely to
result in contamination of the control group than patient-
or physician-level randomization. Among 16 participating
practice sites, 8 were randomly selected for the AF
screening intervention. A total of 12,870 possible
allocations of 8 intervention practices from 16 total
practices were first reduced to 3,696 to ensure that
independent practices with 2 locations within the same
geographic location (n = 4) would not be in the same
grouping (ie, practices that share an organizational and
physical structure but operate independently). Because
the patient characteristics of the practices from the
previous year were known, a constrained randomization
approach25 was used to achieve balance for important
characteristics that may influence the primary and
secondary study end points (see below). Using historical
data, we selected among the 3,696 combinations that
provided balance between intervention and control
groups in terms of patient age, gender, race, AF
prevalence, AF incidence, anticoagulation rate, comor-
bidities, and sample size. The absolute difference was
limited to within 2% for factors with prevalence ≥20%
(aged ≥75 years, female, white race, obesity, hyperten-
sion, coronary artery disease, and diabetes), within 0.5%
for factors with prevalence between 5% and 20%
(congestive heart failure, AF prevalence, and anticoagula-
tion within the prior year), within 0.1% for AF incidence
within the prior year, and within 1,000 for sample size.
Using these criteria, 1 combination that met all criteria
was identified. The combination also preserved balance
among all covariates both when all practice patients were
included as well as when patients with prevalent AF were
excluded from the sample (Table I). We flipped a coin to
randomly assign 1 of the 2 groups of practices to the
screening intervention.

Intervention implementation
In intervention practices, AF screening is performed

using an FDA-cleared single-lead ECG device (KardiaMo-
bile ECG, AliveCor Inc, San Francisco, CA) by practice
medical assistants as part of the usual primary care
check-in procedure when other vital signs are recorded
(Figure 2). The sensitivity (71%-98%) and specificity
(91%-99%) of the AliveCor automated algorithm for
detection of atrial fibrillation and atrial flutter has varied
in prior studies.21,26-28 All patients in the practices
randomized to the control arm receive their care during
outpatient visits at the direction of their primary care
provider.
This study was granted a waiver of documentation of

written informed consent by the Partners Human
Research Committee given that the rhythm assessment
represented no more than minimal risk to subjects, all
patients continued to receive standard care under the
direction of their primary care provider, and the research



Table I. Characteristics of patients ≥65 years with completed
visits to intervention and control practices in the year prior to study
implementation

Intervention
(n = 18,104)

Control
(n = 17,609)

Age, mean (SD) 74.6 (7.2) 74.8 (7.3)
Age, % ≥75 y 40.6 41.6
Gender, female 57.5 55.9
Race, white 83.9 83.3
Obese 31.5 33.0
Hypertension 69.2 70.3
Coronary artery disease 18.5 18.8
Diabetes 17.1 18.5
Congestive heart failure 8.4 8.1
AF prevalence 13.1 13.2
AF incidence 1.34 1.45

Values presented as percentages unless otherwise specified.
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could not practicably be conducted without a waiver
given the goal of population-based screening. Patients in
intervention practices are provided an information sheet
describing the study, informing the patient that they can
decline to undergo screening without adversely affecting
their care, and containing study investigator contact
information. Information sheets are sent via US mail 2
weeks in advance of an appointment and are displayed in
office waiting rooms. Additional signage summarizing the
study protocol is also displayed in practices. Prior to
performing the screening, practice medical assistants ask
each patient if she/he would like to participate and be
screened for AF. Patients requesting more information at
the time are provided with information sheets containing
study investigator contact information.
At each of the 8 intervention sites, study staff met with

practice leadership and personnel prior to the start of the
intervention to discuss workflow and the optimal way to
embed screening for AF into the practice. Standard
medical assistants within the practice perform the
screening intervention as part of routine previsit vital
signs assessment. Intervention practices were provided
Figure 2

AliveCor KardiaMobile device paired with an iPad and a customized case
AF.
with funds to hire an additional medical assistant to
support the additional work required for screening. Study
staff conducted training sessions with medical assistants
that included an introduction to the study background
and goals and instruction in how to describe the test to
patients, how to use the AliveCor device, how to
document results in the electronic health record (EHR),
and how and when to inform primary care providers
about screening results. Study personnel were available
either on-site or via page for intervention practices as a
resource for medical assistants and to confirm appropri-
ate screening procedures. All other practice personnel,
including clinicians and support staff, were informed
about the study goals, procedures, and support available
by study personnel at regular practice meetings. To
facilitate training and implementation, a 3-week pilot
phase was conducted in a Massachusetts General Hospital
primary care practice not included in our randomization
scheme (Figure 3). The purpose of this pilot phase was to
evaluate screening workflows, identify technical and
informatics obstacles, evaluate medical assistant perfor-
mance, determine the impact of screening on the
workflow of the practice, develop an AliveCor tracing
review workflow (see “Single-lead ECG Adjudication”
section), and identify other unanticipated obstacles.

Screening intervention
During the enrollment period at each intervention

practice, medical assistants will screen eligible, consent-
ing patients for undiagnosed AF during all regularly
scheduled office visits using an AliveCor Kardia device, a
single-lead ECG device with an FDA-cleared algorithm
designed to identify AF. Following screening, medical
assistants document the screening result in the EHR (Epic,
Verona, WI) using a custom-designed module (Figure 4)
along with other vital signs. Results are visible to
providers by viewing vital signs in the rooming tab or
by viewing the encounter summary where the results are
also displayed. If a screening results in a “possible atrial
fibrillation” reading, medical assistants are trained to
used in intervention practices to complete screening for undiagnosed



Figure 3

Overview of study timing, including pilot, practice enrollment, and outcome assessment.
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notify the primary care provider directly. Primary care
providers are instructed that the AliveCor automated
result is considered a screening test and is not considered
diagnostic, and that confirmatory testing (eg, a 12-lead
ECG) is recommended to establish a new diagnosis of AF.
Decisions to order a 12-lead ECG are at the discretion of
the primary care provider. All AliveCor tracings are
overread by a study cardiologist (see “Single-Lead ECG
Adjudication” section). Eligible patients who have more
than 1 visit during the 12-month period may be screened
at each visit. Practice start dates were staggered over
70 days (4 different start dates each including 2
intervention and 2 control sites matched by number of
potentially eligible patients) (Figure 3). Study enrollment
began July 31, 2018, in 2 intervention and 2 control sites,
and all 16 practices were enrolling patients as of October
Figure 4

Modified rooming tab in Epic EHR used in 8 intervention primary care pra
9, 2018. As of September 30, 2018, a total of 2,628
patients have completed visits in the intervention arm,
with 2,171 (83%) completing screening. Baseline charac-
teristics of the first 2,628 individuals enrolled in
intervention sites are provided in Table II. Enrolled
patients have a substantial burden of risk factors for AF
and stroke based on their age, demographics, and
comorbidities.

Single-lead ECG adjudication
All single-lead ECG tracings are transmitted with a study

identifier to a Web-based portal (AliveCor KardiaPro). A
team of trained cardiologists uses this portal to access and
overread the single-lead ECG tracings. If any tracing is
read as AF or if any other concerning rhythm disturbance
is identified, the primary care provider is notified by a
ctices at MGH for medical assistants to record AF screening results.



Table II. Characteristics of 2,628 patients ≥65 years old with
completed primary care visits in intervention sites as of September
30, 2018

Patients with a visit to an intervention site
(n = 2628)

Age, mean (SD) 75.0 (7.0)
Age, % ≥75 y 43.6
Gender, female 64.0
Race, white 85.6
Obese 32.9
Hypertension 69.8
Coronary artery disease 18.0
Diabetes 19.4
Congestive heart failure 8.8
AF prevalence 12.5
CHA2DS2-VASc, median
(interquartile range)

3.0 (2.0-4.0)

Values presented as percentages unless otherwise specified. The CHA2DS2-VASc
score was based on derived EHR features by summing 1 point each for an age between
65 and 74 years, congestive heart failure, hypertension, diabetes, vascular disease,
and female sex, and two points each for age of at least 75 years, or a prior stroke,
transient ischemic attack, or systemic embolism.29
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study nurse if medical record review indicates that the
provider is not aware of the rhythm finding. The overread
validates the automated AliveCor reading and ensures
that primary care providers are aware of actionable
findings. The initial automated AliveCor result entered
into the Rhythm Assessment module of the EHR is not
modified. Per institutional review board protocol, cardi-
ologists are required to complete overreads within 7 days
of the initial tracing.
Outcomes. The primary outcome is incident AF

during the screening period. The eligible study
population comprising the denominator will be
assessed in 2 ways: (1) the whole population, defined
as all patients aged ≥65 years presenting for a primary
care visit with a physician, nurse practitioner, or
physician assistant during the enrollment period, and
(2) the whole population excluding patients with an AF
diagnosis prior to their first visit during the study
period (prevalent AF).
Key secondary outcomes include change in AF

incidence proportion from the 12-month period prior
to the screening period in intervention compared to
control practices, incident AF associated with a
primary care encounter (because AF can also be
diagnosed in multiple other settings), new oral antic-
oagulation prescriptions, incident ischemic stroke, and
incident major hemorrhage according to the Interna-
tional Society on Thrombosis and Haemostasis cri-
teria.30 We will assess whether AF screening leads to
increased use of oral anticoagulation by looking at new
prescriptions for an oral anticoagulant during the study
period among (1) the whole population, (2) the whole
population excluding patients with a prescription for
an oral anticoagulant in the year prior to their first visit
during the study period, (3) patients with incident AF,
and (4) patients with prevalent AF. In addition, we will
evaluate continued prescription of oral anticoagulation
at 12 months among those started on oral antic-
oagulation during the study period. We will assess
whether screening for AF is associated with a reduced
rate of ischemic stroke or an increased rate of major
hemorrhage within 24 months of the study start.
Additionally, we will report the proportion of eligible
patients screened and a breakdown of AliveCor
automated ECG classifications in the intervention arm.

Outcome ascertainment. Primary and secondary
outcomes will be ascertained in intervention and control
arms based on electronic case identification. Electronic
health record data will be assessed using the Partners
HealthCare Research Patient Data Registry, which is a
centralized data warehouse of inpatient and outpatient
health data from various different Partners hospital
systems.31 AF will be ascertained on the basis of a new
AF diagnosis entered in the EHR identified by a sensitive
electronic algorithm searching for a billing diagnosis for
AF or atrial flutter (International Classification of
Diseases, 10 Revision [ICD-10]) (Supplement 2), prob-
lem list entry, or reported on a 12-lead ECG. Oral
anticoagulation will be assessed using prescription
order data. Ischemic stroke and major hemorrhage events
will be ascertained on the basis of new inpatient and
outpatient ICD-10 codes (Supplement 2).

Outcome adjudication. Potential new AF, stroke, and
hemorrhage eventswill bemanually adjudicated by a clinical
end point committee. The clinical end point committee
consists of 2 trained research nurse reviewers. Unaffiliated
specialty clinicians serve as expert reviewers for specific
study end points for cases in which reviewers are uncertain
or discrepancies exist after conference between reviewers.
Adjudication will occur via a direct search of prespecified
elements within the EHR without blinding. Prevalent AF is
identified using a validated algorithm which requires 2
billing codes or problem list entries for AF in the prior 3
years.32 Patients identified by the prevalent AF algorithm
who also have a prescription for an oral anticoagulant in the
prior year will be considered high-probability prevalent AF
cases, which will not be reviewed. The positive predictive
value of this method of ascertaining high-probability
prevalent AF was found to be 98.4% in a manual review of
125 patients. All other cases identified as prevalent AF by the
algorithm will be adjudicated to confirm the diagnosis.

Statistical considerations
Primary analyses comparing intervention and control

groups will use an intention-to-treat approach including all
eligible patients in the analysis regardless ofwhether patients
receive the intended intervention. A secondary analysis will
use the complier average causal effect approach33 to address
noncompliance issues (eg, patients in the control group



Table III. Study power according to different assumptions of the
proportion of patients screened in the intervention group using a
2-sided significance level of .05

opulation Screened rate 85% 87% 89%

ll aged ≥65 y
Intervention group AF

incidence rate 1.81% 1.82% 1.83%

Power 0.80 0.81 0.83

ged ≥65 y without
prior AF diagnosis

Intervention group AF
incidence rate 2.08% 2.09% 2.10%

Power 0.80 0.82 0.83
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receiving screening or patients in the intervention group
with no screening). Unadjusted and adjusted logistic
regression models that include established AF risk factors
will be used to compare the 2 groups and to explore the
heterogeneity of treatment effect by age, heart rate,
predicted risk of AF (low, intermediate, or high as assessed
by the CHARGE-AF score34) and number of visits. Because
outcomes obtained from patients cared for by the same
clinician are not expected to be entirely independent,
generalized estimating equations techniques will be used to
take into account the clustering of patient data within
providers in all analyses. For the secondary outcome of
change in AF incidence proportion from the 12-month
period prior to the screening period, we will include a time
by group interaction in the models. In addition, we will
compare time to incident AF between the 2 groups using a
survival analysis approach. Statistical significance will be
defined as a 2-tailed P value b.05.

The study was designed to provide sufficient
statistical power to address the primary outcome (ie,
to detect differences in the proportion with incident
AF detected in practices assigned to AF screening vs
those assigned to usual care). Based on preliminary
data over a 1-year period, the expected sample size is
approximately 17,500 per group among all patients
65 years or older and approximately 15,225 per group
excluding those with a previous diagnosis of AF, and it
was assumed that 92.6% of eligible patients will have
an outpatient visit during a 1-year study period, which
provides a sample size of 16,212 per group. The
intraclass correlation within provider clusters was
estimated to be 0.0007 from historical data; therefore,
the effective sample size is ~14,569 per group.35 For
the intervention group, a simulation study was used to
estimate the proportion of patients who will receive
screening based on patient visit data from 2016 to
2017. It was assumed that 80% of eligible patients will
be invited to participate by medical assistants during
each clinic visit, 85% of these patients will consent to
screening during the first encounter, and 50% will
consent to screening after previous refusal. There will
be repeated opportunities for screening for patients
who have more than 1 clinic visit during the study
period. The simulation results show that 87% of the
patients would be screened on at least 1 occasion by
the end of a 1-year study period. The AF incidence rate
among those who are not screened is estimated to be
1.6% among those without a prior AF diagnosis (and
1.39% for the whole population including those with a
prior AF diagnosis). The incidence rate was assumed to
be increased to 2.16% (a 35% increase) among those
without a prior AF diagnosis if patients were screened.
Table III summarizes the power of the study based on
several different assumptions of the proportion of
patients screened in the intervention group using a
2-sided significance level of .05. The study will have
sufficient power to detect a 0.42% difference in AF
incidence in the whole population or a 0.48%
difference in AF incidence among the whole popula-
tion excluding prevalent AF.

Study organization
In accordance with Harvard Clinical and Translational

Science Center guidance36 and given the short period of
the screening intervention, nontherapeutic nature of the
screening intervention, and minimal risk nature of the
screen, we do not plan to use a Data Safety Monitoring
Board and will not use formal interim analyses or
guidelines for early termination of this trial. A data and
safety monitoring protocol has been developed for the
study by the investigative team to track study-related
activities on a regular basis. Data and safety monitoring is
performed by the study investigators who review study
conduct (eg, accrual, dropouts, protocol deviations,
adverse events) on a monthly basis. On a weekly basis,
the principal investigator, and study staff involved in
notifications to providers for potentially actionable
tracings, will review the process and any concerning
issues. The Bristol-Myers Squibb/Pfizer Alliance provided
funding for this investigator-initiated study. The authors
are solely responsible for the design and conduct of this
trial, all data analyses, and the final contents of this and
future manuscripts. ClinicalTrials.gov Identifier:
NCT03515057.

Discussion
Atrial fibrillation is often asymptomatic and may be first

diagnosed at the time of a stroke. Efficient and scalable
screening methods for AF detection may facilitate the
early identification of AF and enable appropriate initiation
of oral anticoagulation to prevent strokes.
AF screening studies have been implemented in a

variety of settings, including pharmacies,21,37 influenza
vaccination encounters,38 primary care16,18 or other
screening clinics,20,22 and remotely in individuals'
homes.17,19,39 VITAL-AF will involve screening a large
population of patients, with approximately 16,000
P
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eligible patients expected in the intervention arm, at
routine primary care office visits. In the United States,
primary care clinics are ideally suited for AF screening
because they are the delivery setting for most preventive
care. Furthermore, primary care clinics that are part of a
practice network enable population-level screening
where providers can efficiently effect treatment changes
(Table IV) based on the results of screening.
Advances in mobile ECG technology provide an

opportunity to assess whether integrating efficient ECG
screening for undiagnosed AF into routine clinical care is
feasible and effective. Such technologies may be imple-
mented in several ways, such as at dedicated screening
visits or screening outside the context of a clinic
visit.17-19,39 In contrast to prior studies, VITAL-AF will
assess whether a rhythm assessment using mobile ECG
technology added to routine collection of vital signs at
outpatient visits is an efficient way to identify undiag-
nosed AF in patients. Use of a handheld single-lead ECG in
population-level primary care practice screening may be
preferable to screening with 12-lead ECGs for reasons of
cost and efficiency. Handheld single-lead ECGs may be
more sensitive and specific than pulse palpation.
Standardizing rhythm assessments at the time of vital
signs may also ensure that all patients are screened in
routine practice, where competing clinical demands may
otherwise preclude a thorough clinical pulse palpation by
primary care clinicians. Restricting screening to patients
aged ≥65 years will select a population at elevated risk of
both AF and ischemic stroke.
This trial aims to achieve population-level screening by

assessing all eligible patients in multiple primary care
practices at every clinician encounter. The approach is
implementable at scale by using clinical medical assis-
tants, rather than research personnel, to screen for AF at
the time of other routine vital sign assessments. The
inclusion of all patients aged ≥65 years, including those
Table IV. Potential settings to screen for undiagnosed atrial
fibrillation

Setting

Identify
individuals
benefitting

from
treatment
change

Enable
provider
to effect
change

Enact
change
efficiently
and with
minimal
handoffs

Reach
mass

population

Primary care office ✓ ✓ ✓ ✓
Emergency
department

✓ ✓

Pharmacy based ✓ ✓
Influenza
vaccination setting

✓ ✓

Community-based
invitation

✓ ✓

Home (wearable
embedded)

✓ ✓
with prevalent AF, will allow estimation of the frequency
of newly detected AF in a primary care population and
simplify medical assistant workflow. We hypothesize that
linking screening for undiagnosed AF prior to evaluation
by a provider who can initiate timely management will
not only increase detection of AF but lead to higher rates
of anticoagulation. The ultimate benefit may be reduced
rates of AF-related ischemic stroke.

VITAL-AF contrasts with other randomized trials of AF
screening in several important ways. As compared to
prior trials in ambulatory settings conducted approxi-
mately a decade ago,16,18 VITAL-AF is larger and will be
the first to embed AF screening into routine ambulatory
care in the United States. Moreover, VITAL-AF will use a
contemporary handheld single-lead ECG device and will
involve integration of results into the EHR. VITAL-AF also
enables repeated assessments, which may facilitate AF
detection because many patients may have multiple
encounters during the screening period. As compared to
prior trials of prolonged heart rhythm monitoring,17,19

VITAL-AF will likely identify patients with more persistent
AF, as compared to paroxysmal forms of AF, and
therefore at presumably higher risk of ischemic stroke.40

Throughout the implementation of VITAL-AF, we have
endeavored to minimize the impact of AF screening on
the efficiency of clinic workflow. Success with this aspect
of the study will greatly add to the acceptance and
scalability of AF screening.
Limitations
VITAL-AF has potential limitations. First, the trial is

being conducted within a single, urban academically
linked health care system in the United States. The
incremental value of AF screening will depend on how
attentive physicians are to AF in their usual care. We
anticipate that our findings will be generalizable to
contemporary primary care practices that are hospital
and community based as well as health centers in
communities with economic and cultural barriers to
care. Second, randomization was at the practice level for
practical implementation purposes. Despite efforts to
ensure balance in potential confounders between study
arms, there may be imbalances at the end of the study
period. Third, the intervention is implemented in a
real-life clinic setting. Some patients may not be screened.
However, routine use of AF screening at all patient visits
will increase the probability that patients with multiple
visits are likely to be screened on at least 1 occasion.
Fourth, in the VITAL-AF trial, recording of outcome
events is dependent on electronic ascertainment in the
EHR. Physician documentation may be incomplete.
Furthermore, outcome events occurring outside the
trial's health care system may be missed. In addition,
using a 1-time 30-second screen, VITAL-AF will dispro-
portionately pick up cases of more persistent AF and will
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miss patients with lower AF burden. However, the case
for using anticoagulants is stronger for patients with more
persistent AF.40 VITAL-AF will not lead to increased AF
detection in patients that do not present for a primary
care visit. Future trials should examine the effectiveness
of remote extended monitoring outside of clinical visits
on AF detection and stroke prevention.
The VITAL-AF trial will help determine if routine

screening for AF with a single-lead ECG in the primary
care setting will increase AF detection compared to usual
care and will assess whether increased use of appropriate
anticoagulation results. In addition, as an intervention
administered by clinical staff within a clinic setting, this
study may serve as a model for widespread adoption of AF
screening in routine clinical care.
Supplementary data to this article can be found online

at https://doi.org/10.1016/j.ahj.2019.06.011.
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