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Aims Atrial fibrillation (AF) is the most common arrhythmia and prevalence increases with age. Patients with AF have a high
risk of stroke, and screening for AF is recommended in all people aged 65 years or older to identify patients eligible for
stroke prevention. A handheld, single-lead electrocardiogram (ECG) device can be used for systematic screening in the
population at risk. The objective of this study is to estimate the cost-effectiveness of screening for AF in primary care
with the MyDiagnostick® during seasonal influenza vaccination in the Netherlands.

Methods and Lifetime costs and effects of a single screening session for AF detection were assessed from a societal perspective with a

results decision analytic model consisting of a straightforward decision tree and a joining Markov model. The decision model
simulated all patients aged 65 years and over attending the seasonal influenza vaccination in the Netherlands. Event
probabilities were derived from clinical trials. Sensitivity analyses were performed to assess the impact of important
model assumptions as well as determining the relative effect of individual parameters. Screening for AF with the My-
Diagnostick® in all patients older than 65 years that attend seasonal influenza vaccination in the Netherlands would
decrease the overall costs by €764 and increase the quality-adjusted life-years (QALYs) by 0.27 years per patient. Early
detection of AF would prevent strokes and leads to beneficial health effects with subsequent cost savings. This screen-
ing method would have an estimated probability of 99.8% for being cost-effective at a conservative willingness-to-pay of
€20 000/QALY.

Conclusion Screening for AF in primary care with a handheld, single-lead ECG during seasonal influenza vaccination is very likely to
be cost saving for identifying new cases of AF in the Dutch population aged 65 years and over. Active screening for AF
with a single-lead, handheld ECG device during seasonal influenza vaccination could be implemented in primary care.

Keywords Atrial fibrillation e Screening e Primary care e Single-lead ECG e Stroke prevention e Cost-effectiveness e
Health economic modelling

Introduction Patients with AF have a five-fold higher risk for stroke.> A prevailing

arrhythmia is unknown in almost 30—50% of the patients who are
Atrial fibrillation (AF) is the most common arrhythmia with a preva- admitted with an ischaemic stroke (IS).“'5 Screening for AF, as re-
lence of 1.5-2.0% in the general population, increasing with age up commended by the European Society of Cardiology (ESC), in com-
to 5.9% above 65 and 8.8% in those aged 80 years or older."? bination with the CHA,;DS,-VASc score can help to identify patients
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What’s new?

o A straightforward decision analytic model can be used to as-
sess the cost-effectiveness of population-based screening for
atrial fibrillation (AF) with a handheld, single-lead electrocar-
diogram (ECG) device.

e Screening for AF in primary care with a handheld, single-lead
ECG during seasonal influenza vaccination is very likely to be
cost saving for identifying new cases.

e Active screening for AF with a single-lead, handheld ECG de-
vice during seasonal influenza vaccination could be imple-
mented in primary care.

who are eligible for stroke prevention irrespective of the occur-
rence of symptoms.®”® Anticoagulation prevents IS by at least
60% and mortality by at least 25%, with non-vitamin K antagonist
oral anticoagulants (NOACs) having non-inferior efficacy compared
with vitamin K antagonists (VKAs).>'°

The seasonal influenza vaccination session in primary care pro-
vides an ideal setting for systematic screening, since participants
are at an increased risk for AF because risk factors for AF overlap
with indications for seasonal influenza vaccination, e.g. the age group
(=65 years) and co-morbidity such as diabetes, ischaemic heart dis-
ease, and heart failure."’ A recent pilot study demonstrated the
feasibility of AF screening with an innovative handheld, single-lead
electrocardiogram (ECG) device called the MyDiagnostick™ during
seasonal flu vaccination." The MyDiagnostick® is a validated,
easy-to-apply device that registers and automatically analyses a
single-lead | ECG rhythm strip after holding the device with both
hands for 1 min. It signals a red light in case of rhythm irregularity
suspicious for AF and a green light in case of absence of AF. The
ECG rhythm strip can be visualized and analysed by linking the de-
vice to a computer.13 In this pilot study, silent AF was detected in
1.3% of the screened population aged >65 years and anticoagula-
tion was indicated for all of these patients.12 Screening for AF based
on the yield of screening seemed feasible; however, the question re-
mained whether the costs of screening could outweigh the resulting
beneficial effects. Cost-effectiveness studies on AF screening so far
assumed newly detected cases ranging from 1% (SAFE study) up to
3% (STROKESTOP study). Incremental cost-effectiveness ratios
(ICERs) for AF screening in these studies ranged from £337 per add-
itional case detected up to €4313 per quality-adjusted life-year
(QALY) gained." "¢

The objective of this study is to estimate the cost-effectiveness of
screening for AF in those aged at least 65 years in primary care with
the MyDiagnostick® during seasonal influenza vaccination in the
Netherlands using a decision analytic model.

Methods

Design and setting

A static, decision analytic model was used to study the economic impact
of a single screening session over a lifetime horizon. The patient popu-
lation in the model was based on the newly detected AF cases of the

previous conducted pilot study where patients were screened for AF
with the MyDiagnostick® during seasonal influenza vaccination.’” A
short decision tree (Figure 1) described the screening procedure and
served as the input for the Markov model (see Supplementary material
online, Figure ST). The decision tree started with a hypothetical cohort
of all people aged >65 years in the Netherlands, a total population of 2
919 000 persons in 2014. Subsequently, people attending the seasonal
influenza vaccination programme were included in the analyses. The
vaccination coverage in the population aged > 65 years with or without
a medical indication was 66.9%. Atrial fibrillation was newly detected in
1.3% of the hypothetical screened population that attended the seasonal
influenza vaccination.' In the base-case scenario, we assumed that 3%
of the undetected AF patients would be detected in routine practice per
year. The average age of individuals aged 65 years and older with newly
detected AF was 77.4 years with a mean CHA,;DS,-VASc score of 3.7.

Patients with newly diagnosed AF were followed in 3-month cycles
lifelong or until death using a Markov model approach. In the base
case, anticoagulation therapy with an NOAC (apixaban, dabigatran, or
rivaroxaban equally distributed) or dose-adjusted VKA with a target
international normalized ratio (INR) of 2.0—3.0 was compared with
no treatment. The NOAC/VKA ratio was 50%/50% in the base case. Pa-
tient preference for an anticoagulant was 85% in the base case. A patient
preference of 85% was based on unpublished data from the pilot study
and anticoagulant persistence after 1 year found in literature. We as-
sumed that the treatment discontinuation rate was 20% in the first
year with a 30% decrease annually. The efficacy and adherence were as-
sumed to remain constant over time. The following health states were
included in the base case: stable AF, IS (minor, major, or fatal), intracra-
nial haemorrhage (ICH; minor, major, or fatal), myocardial infarction
(M), systemic embolism (SE), gastrointestinal (Gl) haemorrhage, and
death-by-age. All major extracranial haemorrhages were assumed to
be a Gl haemorrhage. All patients who experienced an event moved
to a matching post-event phase after one cycle of 3 months. Costs
and effects were reflected in a societal perspective but productivity
losses were not taken into account owing to the high age of the patients.
The model was developed in Microsoft Excel 2010 software (Micro-
soft® Inc.). Health gains were discounted by 1.5%; all unit costs were
converted to costs for 2014 by correcting for inflation (factor 1.035)
and discounted by 4%. All event probabilities, utilities, costs, and remain-
der model input including their references are listed in the Supplemen-
tary material online, Table S1.

Newly diagnosed AF ‘ Stroke prevention
NOAC or VKA

AF already known

Undiagnosed AF ‘ No stroke prevention

No AF
AF already known

Figure | Short decision tree representing AF screening out-
come. A total of 1952811 patients enter the decision tree, which
is 66.9% of the total population of 65 years or older in the Nether-
lands. In all screened patients, 6.5% has a positive ECG and 1.3% has
newly detected AF. The decision tree output was used as input for
the Markov model. A schematic representation of the Markov struc-
ture can be found in the Supplementary material online, Figure S1.
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Event probabilities

The risks of clinical events for NOACs and VKA (warfarin) were based
on combined clinical trial data from ARISTOTLE (Apixaban for Reduc-
tion in Stroke and Other Thromboembolic Events in Atrial Fibrillation),
RE-LY (Randomized Evaluation of Long-Term Anticoagulation Ther-
apy), and ROCKET AF (Rivaroxaban Once Daily Oral Direct Factor
Xa Inhibition Compared with Vitamin K Antagonism for Prevention of
Stroke and Embolism Trial in Atrial Fibrillation). The combined event
rates for VKA and NOACs were calculated as weighted means from
the trials. The event rate for SE was based on the event rate percent-
agel/year and relative risk in ARISTOTLE since the other trials did not
report this specific event. Minor IS were all events classified minor or
non-disabling (40.6 vs. 50.6% base case), IS major were all events classi-
fied major or disabling (37.1 vs. 39.2% base case), and IS fatal were all
events leading to death (22.3 vs. 10.2% base case). For ICH, 17.0% of
the events were considered minor, 41% major, and 42% fatal. The sever-
ity of ICH was assumed to be equal in the base case. The clinical events
for patients with AF without stroke prevention were based on relative
risks compared with warfarin. The mortality rate for the simulated
population was adjusted for age by increasing the age-specific mortality
rate during a patient’s lifetime, starting at 75 years. The mortality rate
was 3.7 times higher after an ischaemic event or ICH; after a Ml, the
age-related mortality was 1.051 times higher.

Utilities

The majority of baseline patient utilities and disutilities were calculated
on the basis of EQ-5D scores matching the International Classification
of Diseases (ICD) codes of the specific clinical events. Anticoagulant
therapy disutility was applied for NOACs and VKAs, assuming that
the disutility was comparable for both treatments. The utilities for IS
and ICH were based on a non-randomized controlled cluster trial,
which explored the medical costs concerning stroke services. Quality
of life for IS and ICH was measured at hospital discharge and 6 months
after the event occurred, subdivided based on modified Rankin Scales
(mRS) of 0—1, 2-3, 4, and 5. The utilities from the trial were recalcu-
lated for a pharmaco-economic evaluation of rivaroxaban. For IS, the
utilities were based on two categories: mRS 1-2 (minor) and 3-5 (ma-
jor). For ICH, a weighted average was calculated between the mRS
scores based on frequency. A higher disutility was allocated to the first
cycle of IS and ICH; after the first cycle all patients moved to the
post-event phase with matching utility. The utility of major Gl haemor-
rhage was based on the assumption that a temporary utility of 0.8 ap-
plied during 1 week. Minor haemorrhage had no disutility.

Costs

Screening costs for AF consisted of costs for the MyDiagnostick®, pri-
mary care costs, and costs for the evaluation of the ECGs of positive My-
Diagnostick® results, including false-positive results and newly
diagnosed AF patients. The costs for the ECG device were based on
one device for every general practitioner (GP) practice in the Nether-
lands and amortized over a 3-year period. The costs were also calcu-
lated if every GP would get their own ECG device. Personnel costs
were an estimation based on the hour tariff and the number of hours
needed for the total screening programme. In the primary care costs,
we assumed that nurses would perform the screening. Costs of a cardi-
ologist were included, meaning cardiologist costs for evaluating all posi-
tive MyDiagnostick® readings suspicious for AF (6.5% with red signal).

Drug costs for NOACs and VKAs were based on total costs as pre-
sented by the Dutch Care Institute (see Supplementary material online,
Table S1). The ratio of the NOAC:s (apixaban 5 mg, dabigatran 150 mg,
rivaroxaban 20 mg) was assumed to be equally distributed. International
normalized ratio monitoring costs were based on average costs per

patient per year with no differentiation for the frequency of INR mon-
itoring. For the NOAC users, we included the costs of an annual GP visit
with the measurement of renal function.

The costs for IS and ICH are described in Supplementary material
online, Table S1. The same underlying calculation based on the severity
of the event applied for the costs as mentioned for the utilities of the IS
and ICH states. Higher costs were applied to the acute IS and ICH; after
the first cycle, all patients moved to the post-event phase with matching
costs. Costs for fatal IS and fatal ICH were applied separately; costs of
fatal IS were derived from a study evaluating cost-effectiveness of treat-
ment with statins in the prevention of coronary heart disease. The costs
for SE are based on the assumption that 50% of the patients do not need
intensive treatment; the costs are an average of the lowest and highest
costs as defined by the Dutch Health Authority (NZA). The costs for
acute Ml are the mean treatment costs, non-differentiating for type of
Ml and type of intervention applied. Costs for minor ECH were based
on one emergency room (ER) visit; costs for major ECH were based on
treatment costs for a Gl haemorrhage. For both minor and major ECH,
it was assumed that full recovery occurred within 3 months.

Sensitivity analysis

A series of univariate sensitivity analysis were performed to assess the
impact of important model assumptions as well as determining the rela-
tive effect of individual parameters. The effect of costs was assessed by
taking 50% of the mean value as the lower value and 200% of the mean
value as the upper value. The total costs for screening were explored
with plausible variations in key assumptions. The event probabilities of
IS (minor, major, or fatal) and ICH (non-fatal or fatal) were varied in the
base and case at the same time, with the calculation of the lower and
upper being the same as for the costs. The model was designed to esti-
mate the uncertainty surrounding the cost-effectiveness results by using
probabilistic sensitivity analysis (PSA). All model parameters, except for
total screening costs, were varied over plausible ranges mainly based on
their statistical distribution [95% confidence interval (95% Cl)]. Event
probabilities and utilities were assumed to have 3 distributions; costs
were assumed to have vy distributions. The sensitivity analyses were also
used to consider the broader issue of the generalizability of the results.

Results

Base case

Compared with no screening, screened patients who were newly di-
agnosed with AF and treated with an NOAC or VKA over lifetime
horizon experienced fewer IS (minor, major, or fatal), Ml, and SE but
more ICH (non-fatal or fatal), Gl haemorrhage, and minor haemor-
rhage. Total events that occurred are summarized in Table 1. Com-
pared with no screening, screening provided an additional 0.27
QALYs with cost savings of €764 per patient. Undiscounted,
screening provided an additional 0.32 QALYs with cost savings of
€216 per patient (Table 2). Total costs of screening for AF were
€8 152 835, with 5068 participating GP offices receiving one My-
Diagnostick™ per office. Screening of the 1952 811 patients will
yield 25 387 new cases with screen-detected AF. Total screening
costs per newly detected AF patients were €321 and €4.17 per pa-
tient screened independent of AF detection.

Sensitivity analysis

Total costs of screening for AF would be €8 812 458 if every inde-
pendent GP received a device. Variation in total screening costs was
based on variance in costs per single-lead ECG, GP costs, and number
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Table | Total number of events in the base-case
scenario over lifetime horizon in 25 387 patients

Total events

Ischaemic stroke minor 1775 1172
Ischaemic stroke major 1605 954
Fatal ischaemic stroke 952 478
Myocardial infarction 3413 1945
Systemic embolism 194 149
Intracranial haemorrhage 194 292
Fatal intracranial haemorrhage 141 211
Gastrointestinal haemorrhage 737 947
(major)
Minor haemorrhage 9751 12880

of ECGs to be evaluated. General practitioner costs had the largest
share in total costs. The screening costs had a lower value of €5 696
955 and a higher value of €20 204 427 with resulting total costs saving
of €860 and €289 per patient, respectively, for the base-case scenario.

Univariate sensitivity analyses were conducted for yield of
screening, patient preference on anticoagulation, AF detection in
general practice, percentage of NOAC vs. VKA users, costs for IS/
ICH/GI haemorrhage, event probabilities of IS/ICH, and costs for
NOAC:s and VKAs to determine the impact on the results of the
model (Figure 2). Costs of IS were of particular influence with the
upper limit, leading to a more dominant ICER with a reduction in
costs of €3764 per patient over a lifetime horizon compared with
mean IS costs. With half of the mean costs for all IS events, the
screening was not cost saving anymore, but still cost-effective at a
willingness-to-pay (WTP) threshold of €20 000 per QALY gained.
Variation in the event probabilities of IS did not influence the prob-
ability of AF screening being cost-effective. Higher costs for NOACs
and a higher ratio of NOAC users also had a negative influence on
the ICER. When costs for NOACs would be €471 instead of €235
per 3 months, this lead to a cost increase of €2257 per patient over
lifetime horizon, making total cost €1493 per patient compared
with no treatment. Assuming all patients would be using NOAC:sS,
the costs and effects were dominant. A patient preference of 70%
for initiating anticoagulant treatment after AF detection leads to a
cost increase of €187 and QALY loss of 0.05 per patient compared
with 85% patient preference over lifetime horizon. Atrial fibrillation
screening was cost saving with this lower patient preference. The
yield of screening was of marginal influence.

Figure 3 presents the results of the PSA comparing the joint dis-
tribution of costs and QALY after 10 000 simulations. The PSA
showed that ICERs for screening for AF are below a WTP threshold
of €20 000 per QALY gained in 99.8% of the simulations (Figure 3).
Screening for AF was cost saving in 61.9% of the simulations. Mean
cost savings in the Monte Carlo simulation with 10 000 simulations
were €381 (95% Cl —€4142 to €2834) per newly detected AF pa-
tient, and mean QALYswere 0.27 (95% C10.22—-0.71) per newly de-
tected AF patient when comparing screening vs. no screening.

Table 2 Model results: total costs per patient, QALYs
per patient with AF, and ICER over lifetime horizon in
25 387 patients

Base case
Totalcosts ~ QALYs | ICER
No screening €12554.08 7.75 Dominant
Screening €11790.33 8.02
Discussion

This study evaluated the cost-effectiveness of screening for AF in pa-
tients aged 65 years and older during seasonal influenza vaccination,
using a handheld, single-lead ECG device. Screening for AF would
decrease the overall costs by €764 and increase the QALYs by
0.27 years per patient over lifetime horizon. These results were sen-
sitive to variability in a number of parameters, predominantly the
costs associated with IS, the costs for NOACs, and the ratio of pa-
tients using an NOAC for stroke prevention. Cost-effectiveness of
screening programmes is scarcely shown to be worth the invest-
ment relative to the benefits. One of the reasons is the high upfront
costs that are associated with systematic, population-based screen-
ing. Early detection of AF can help identify patients who are eligible
for anticoagulation irrespective of the occurrence of symptoms and
thus reduce high future costs associated with stroke. Screening for
AF with MyDiagnostick® in all patients of at least 65 years who at-
tend seasonal influenza vaccination in the Netherlands would have
a probability of being cost saving in 61.9% of the time (less costly
and more efficacious) with a probability of being cost-effective of
99.8% at a conservative WTP of €20 000/QALY."” By linking AF
screening to the seasonal influenza vaccination and assuming all pa-
tients attending the vaccination will be screened for AF, we indir-
ectly assume an uptake rate of 66.9% for AF screening in the
‘intention to treat’ population. The univariate sensitivity analyses
demonstrated the robustness of the outcome and did not identify
any parameters with a negative influence on the probability of being
cost-effective.

The yield of screening was assumed to be 1.3% based on the pre-
viously conducted pilot study.'? The sensitivity analysis showed that
the variation in detection of new AF cases was of minor influence on
the cost-effectiveness. Asymptomatic AF detection during routine
practice (i.e. without screening) was based on the randomized con-
trolled trial of Fitzmaurice and calculated into a 3-month probability
relative to the yield of screening of 1.3% in the pilot study." Detec-
tion in general practice was assumed 3% of the asymptomatic AF pa-
tients; in the sensitivity analysis, we explored the effect of 1 and 5%
detection based on the assumption made in cost-effectiveness ana-
lyses of the STROKESTOP study and the SAFE study.”>'® A higher
or lower detection rate of asymptomatic AF in general practice had
only minor influence on the costs and benefits and did not influence
the probability of cost-effectiveness with AF screening.

To our knowledge, this health-economic analysis is the first to
evaluate preventive AF screening with a single-lead ECG device
using a straightforward Markov model approach that includes stroke
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Costs of IS*

Event probability IS

Costs of NOAC (€118-€471)

NOAC users (0-100%)

Yield of screening (0.65-2.6%)

Costs of VKA (€52—€210)

Costs of screening (€5 631242—€19 950 131) m Upper

| Lower

Patient prefence anticoagulant (70-100%)

Costs of ICH**

Event probability ICH

Costs of Gl haemorrhage (€4829-€19 317)

AF detection general practice (1.0-5.0%)

—€125 000 000 —€75000 000 —€25000 000 €25000000 €75000 000

Figure 2 Tornado diagram representing the incremental costs expected from a lower and upper value for each variable in the univariate sensitivity
analyses. The incremental effects (QALYs) were >0 within the explored ranges in all scenarios. For IS and ICH, base and case probabilities for minor,
major, and fatal events were varied at the same time. The vertical line represent the mean incremental costs of —€19 388 935. *Acute minor
(€9537-€38293); post minor (€742—€2968); acute major (€22 069—€88 275); post major (€1979—-€7915); fatal (€5589—-€22356). **Acute
(€12 146—€48 585); post (€846—€3382); fatal (€3019—€12 074). Lower values of event probabilities were half the mean value; upper values were
twice the mean value. The event probabilities used in the sensitivity analysis can be found in the Supplementary material online, Table S1.
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Figure 3 Incremental cost-effectiveness plane showing 10 000 Monte Carlo estimates of incremental costs per patient and benefits per patient
of AF screening compared with no screening. Points falling above the dotted line have an ICER >€20000 per QALY gained. Atrial fibrillation
screening was found to be cost-effective strategy (less costly, more effective) in 99.8% of the simulations. Screening for AF was cost saving in
61.9% of the simulations.
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prevention. Hobbs et al. conducted a discrete event simulation
(DES) approach to explore the cost-effectiveness of screening strat-
egies and subsequent treatment decision. They found systematic
population screening to result in 27 cases detected at a cost of
£48 260; £1787 per additional case detected were compared with
no screening using a 12-lead ECG."® Our study found the costs of
systematic AF screening to be lower, with €321 per newly detected
AF case. One cause of the difference in costs per newly detected AF
case presumably lies in the ECG method used; our single-lead ECG
device with automated rhythm irregularity detection is less costly
than a full 12-lead ECG. Desteghe et al. reported that the costs of
screening for AF with the MyDiagnostick® were €134 and €293
per newly detected AF patient at the geriatric ward and cardiology
ward, respectively, when using the algorithm. When a physician also
reviewed all ECG results regardless of AF detection, the costs were
€200 and €681, respectively, per newly detected AF patient.’® In
our scenario, because of a sensitivity of 100%, only the positive My-
Diagnostick® readings suspicious for AF were reviewed to confirm
the diagnosis. On the basis of a 65-year-old male cohort, Hobbs
et al. calculated that opportunistic screening with a single lead had
mean costs of £6719 and 10.4250 QALYs compared with £6756
and 10.4153 QALYs in the ‘no screening’ scenario with approximate-
ly 12 ISs averted and 2.5 haemorrhagic strokes caused (500 000 pa-
tients)."® This would mean costs savings of €37 per patient with
0.0097 QALYs gained per patient. Non-vitamin K antagonist oral an-
ticoagulants for stroke prevention were not incorporated into the
model of Hobbs et al.; incorporation would have additional beneficial
effect but also higher costs. Our results found AF screening to be
more cost-effective, with more IS events averted but more ICH
events caused. Levin et al. estimated the cost-effectiveness of screen-
ing for silent AF after IS using a handheld ECG. This study assessed
that the implementation of a AF screening programme on 1000 pa-
tients with recent stroke overa 20-year period resulted in 23 QALY
gained and cost savings of €55 400 compared with no screening.'

Limitations of study

The event probabilities for stroke prevention were derived from
three studies (ARISTOTLE, RE-LY, and ROCKET AF) with a rela-
tively short follow-up period. One limitation is that we extrapolated
these results to a lifetime horizon, assuming the effect would remain
constant over time. It is nevertheless possible that adverse events
would be higher with a longer follow-up. The disadvantage of using
clinical trial data is that they do not always reflect real-life efficacy
and safety, e.g. by superior adherence and a more complete follow-
up. A second limitation is the external validity of the patient charac-
teristics of the clinical trials compared with the characteristics of the
population to be screened. The clinical trials had an average age
somewhat lower than the screen-detected AF population in the pi-
lot study (70—73 years compared with 77.4 years old), and the
stroke risk was comparable in the pilot study with an average CHA,_
DS,-VASc of 3.7. We used a straightforward, static Markov model
that did not correct for any changes in the CHADS, score during
a patient’s lifetime. A limitation of our model is an expected under-
estimation of the total events occurred, mainly IS, and is thus an
underestimation of the event-associated costs. The event probabil-
ities derived from the clinical studies are somewhat conservative for
the population being evaluated. In our univariate sensitivity analysis,

we explored the effect of the event probability of IS, which indirectly
represents the effect of lower and higher CHADS,; scores in the
population. A lower or higher stroke risk did not influence the cost-
effectiveness. We indirectly explored the effect of higher event
probabilities in the PSA and did not find any major influence on
the cost-effectiveness. Also, the higher occurrence of events would
affect the base as well as the case group and would probably not af-
fect the overall probability of AF screening being cost-effective. We
discourse that our conservative approach represents the minimal
cost savings with associated benefits and that it is an accurate ap-
proximation of the costs and benefits resulting from AF screening.
Stroke risk and eligibility for stroke prevention in screen-detected
AF patients were based on CHA,DS,-VASc score according to guide-
lines nowadays.® It is debatable whether it is reasonable to apply this
risk assessment on screen-detected AF patients because this method
is mainly based on research performed in AF detected in usual care.
Two studies showed that asymptomatic AF patients did not signifi-
cantly differ from symptomatic patients on mortality rate and major
events (death, disabling stroke, major haemorrhage) and even have
increased risk for IS (hazard ratio 1.8, 95% Cl 1.0—3.8).”® The ab-
sence of symptoms does not necessarily imply a more favourable
prognosis. The thromboembolic risk appears not to be affected by
the asymptomatic status of an AF patient, and the clinical status
should therefore not determine the stroke prevention approach.?

Conclusions

In conclusion, with the use of a decision analytic model, we demon-
strated that screening for AF in primary care with a handheld, single-
lead ECG device during seasonal influenza vaccination is very likely
to be cost saving for identifying new cases of AF with subsequent
introduction of stroke prevention in the Dutch population aged
65 years and over. Active screening for AF with a single-lead, hand-
held ECG device during seasonal influenza vaccination could be im-
plemented in primary care.

Supplementary material

Supplementary material is available at Europace online.

Conflict of interest: R.G.T. reports grants and personal fees from
Boehringer Ingelheim, personal fees from Bayer and Pfizer/Bristol
Meyer Squibb, all outside the submitted work. M.J.P. received grants
and honoraria from various pharmaceutical companies, inclusive
those developing, producing, and marketing new oral anticoagulants
(NOAC:s). None of these grants or honoraria were directly related
to this study. M.v.H. reports grants from Bayer and personal fees
from Boehringer Ingelheim during the conduct of the study.
R.G.T. is co-inventor of the MyDiagnostick and receives royalties
from Applied Biomedical Systems (ABS).

References

1. Camm A, Lip GY, De Caterina R, Savelieva |, Atar D, Hohnloser S et al. 2012 fo-
cused update of the ESC Guidelines for the management of atrial fibrillation: an up-
date of the 2010 ESC Guidelines for the management of atrial fibrillation. Europace
2012;14:1385-413.

9T0Z ‘22 1890100 U0 1s8nb Aq Woy papeojumoq


http://europace.oxfordjournals.org/lookup/suppl/doi:10.1093/europace/euw285/-/DC1

Cost-effectiveness of screening for AF wirth a single-lead ECG

Page 7 of 7

10.

1.

. Feinberg WM, Blackshear JL, Laupacis A, Kronmal R, Hart RG. Prevalence, age dis-

tribution, and gender of patients with atrial fibrillation. Analysis and implications.
Arch Intern Med 1995;155:469—73.

. Olesen JB, Lip GYH, Hansen ML, Hansen PR, Tolstrup JS, Lindhardsen ] et al. Val-

idation of risk stratification schemes for predicting stroke and thromboembolism in
patients with atrial fibrillation: nationwide cohort study. BMJ 2011;342:d124.

. Friberg L, Rosenqvist M, Lindgren A, Terent A, Norrving B, Asplund K. High preva-

lence of atrial fibrillation among patients with stroke. Stroke 2014;45:2599—-605.

. Pisters R, van Oostenbrugge RJ, Knottnerus IL, de Vos CB, Boreas A, Lodder | et al.

The likelihood of decreasing strokes in atrial fibrillation patients by strict application
of guidelines. Europace 2010;12:779—-84.

. Camm A, Kirchhof P, Lip GY, Schotten U, Savelieva |, Ernst S et al. Guidelines for the

management of atrial fibrillation: the Task Force for the Management of Atrial Fibril-
lation of the European Society of Cardiology (ESC). Europace 2010;12:1360—420.

. Flaker GC, Belwe K, Beckamn K, Vidaillet H, Kron J, Safford R et al. Asymptomatic

atrial fibrillation: demographic features and prognostic information from the Atrial
Fibrillation Follow-up Investigation of Rhythm Management (AFFIRM) study. Am
Heart | 2005;149:657—-63.

. Potpara TS, Polovina MM, Marinkovic JM, Lip GY. Comparison of clinical character-

istics and long-term prognosis in asymptomatic and symptomatic patients with
first-diagnosed atrial fibrillation: the Belgrade Atrial Fibrillation Study. Int | Cardiol
2013;168:4744-9.

. Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy to prevent

stroke in patients who have nonvalvular atrial fibrillation. Ann Intern Med 2007;146:
857-67.

Sharma M, Cornelius V, Patel JP, Davies |G, Molokhia M. Efficacy and harms of direct
oral anticoagulants in the elderly for stroke prevention in atrial fibrillation and
secondary prevention of venous thromboembolism: systematic review and
meta-analysis. Circulation 2015;132:194-204.

Tacken MA, Jansen B, Mulder |, Tiersma W, Braspenning J. Monitoring vaccination
coverage national program influenza prevention 2013. Nijmegen: 1Q Healthcare;
2014. http://www.rivm.nl (5 February 2015, date last accessed).

20.

. Kaasenbrood F, Hollander M, Rutten FH, Gerhards L), Hoes AW, Tieleman RG.

Yield of screening for atrial fibrillation in primary care with a hand-held, single-lead
ECG device during influenza vaccination. Europace 2016 [Epub ahead of print]:
doi:10.1093/europace/euv426.

. Tieleman RG, Plantinga Y, Rinkes D, Bartels GL, Posma JL, Cator R et al. Validation

and clinical use of a novel diagnostic device for screening of atrial fibrillation. Euro-
pace 2014;16:1291-5.

. Fitzmaurice DA, Hobbs FD, Jowett S, Mant ], Murray ET, Holder R et al. Screening

versus routine practice in detection of atrial fibrillation in patients aged 65 or over:
cluster randomised controlled trial. BMJ 2007;335:383.

. Aronsson M, Svennberg E, Rosenqvist M, Engdahl ], Al-Khalili F, Friberg L et al. Cost-

effectiveness of mass screening for untreated atrial fibrillation using intermittent
ECG recording. Europace 2015;17:1023-9.

. Hobbs FDR, Fitzmaurice DA, Jowett S, Mant J, Murray E, Bryan S et al. A rando-

mised controlled trial and cost-effectiveness study of systematic screening (tar-
geted and total population screening) versus routine practice for the detection
of atrial fibrillation in people aged 65 and over. The SAFE study. Health Technol As-
sess 2005;9:1-72.

. Oortwijn WJ. Naar een rechtvaardige verdeling van de collectieve middelen: bar-

riéres en mogelijkheden. Zicht op zinnige en duurzame zorg. Raad voor Volksge-
zondheid en Zorg, 2006. www.raadrvs.nl (30 March 2016, date last accessed).

. Desteghe L, Raymaekers Z, Lutin M, Vijgen }, Dilling-Boer D, Koopman P et al. Per-

formance of handheld electrocardiogram devices to detect atrial fibrillation in a
cardiology and geriatric ward setting. Europace 2016 [Epub ahead of print]:
doi:10.1093/europace/euw025.

. Levin LA, Husberg M, Sobocinski PD, Frykman Kull V, Friberg L, Rosenqvist M et al.

A cost-effectiveness analysis of screening for silent atrial fibrillation after ischaemic
stroke. Europace 2015;17:207—-14.

Xiong Q, Proietti M, Senoo K, Lip GY. Asymptomatic versus symptomatic atrial fib-
rillation: a systematic review of age/gender differences and cardiovascular out-
comes. Int | Cardiol 2015;191:172-7.

9T0Z ‘£ 1890300 U0 158NnB Aq Woly papeojumod


http://www.rivm.nl
http://www.rivm.nl
http://www.rivm.nl
http://www.raadrvs.nl


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


