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• Disease itself is serious
• Treatment before event onset more effective than after an 

adverse event
• Prevalence during the detectable preclinical phase is high
• Screening technique has:

• high positive predictive value
• minimal risk
• minimal economic burden

Screening Criteria



o Prevent stroke by 

anticoagulating “at 
risk” individuals

o Prevent atrial 
remodeling

o Prevent tachycardia-
induced 

cardiomyopathy

o Reduce AF-related 
morbidity, 
hospitalization, 

mortality

o Find low burden AF 

that may not cause 
stroke & expose 
patient to risk of 

treatment

o Misinterpretation of 
data may lead to 
overdiagnosis and 

overtreatment

o Detect other 
abnormalities that 
may lead to tests / 

treatments that 
cause harm

Benefits and Risks of Screening



Guideline Recommendations for AF Screening

Organization Population Recommendation Grade
AHA / ASA ≥ 65 Active screening in primary care setting by pulse 

assessment followed by ECG as indicated
IIa, LOE B

USPST ≥ 65 Evidence insufficient to assess benefits and harms of ECG 
screening

Insufficient evidence

UK NSC Population screening for AF should not be offered

ESC / EHRA / 
EACTS

≥ 65

≥ 75 or at high stroke 
risk

Opportunistic screening by pulse assessment or ECG 
rhythm strip

Systematic ECG screening should be considered

IB

IIa, LOE B

European AF ≥ 65

≥ 75 or at high stroke 
risk

Opportunistic Screening

Systematic Screening

I

IIa



How Much AF Is Too Much?  

Capucci A: JACC 2005;46:1913

Glotzer: Circ AE 2009 Oct;2(5):474-80
Healey; NEJM 2012; 366:120 – 129
van Gelder EHJ (2017) 1;38(17):1339

≥ 6 Minutes

≥ 24 Hours

≥ 5.5 Hours

Years of Follow-up 
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2455 1926 1708 1528 1251 900 624 390

0 226 302 347 322 281 218 155

0 88 104 103 108 93 80 52

0 91 124 144 140 126 116 85



AF Screening: Impact of AF Density

Charitos Circulation 2012

Diederichsen Circulation 2020



Provider-Based Screening

Pulse +

ECG

Monitors

ICM

Cost



Cost

Smartphone ECG

PPG Monitors

Wearable 
PPG + ECG

Consumer-Based Screening



Systematic Screening : STROKESTOP

Twice daily ECG x 2 weeks

Svennberg, Circulation 2015

Newly detected AF ≈3%



STROKESTOP – Primary endpoint (ITT) 

Randomised to 
Screening
4 456 events 

HR 0.96 (CI 0.920-0.999), p =0.045

Randomised to Control
4 616 events 

Primary combined 

endpoint 

Ischaemic stroke, 

systemic embolism, 

death from any cause, 

haemorrhagic stroke or 

hospitalisation for 

bleeding 

Screening

Svennberg EHRA 2021



STROKESTOP – Secondary Endpoint

Participants vs. Controls
HR 0.76 (CI 0.68-0.87), p<0.001

Secondary endpoint 

Ischaemic stroke

Svennberg EHRA 2021



Lancet 2021

o RCT in 4 centers in Denmark

o Age 70-90, no AF history, > 1 additional stroke risk factor

o 1:3 randomization to ILR or usual care

o In ILR group, OAC recommended for AF > 6 min

o Primary endpoint: Time to first stroke or systemic embolization



Results : Danish LOOP Study



: Danish LOOP Study : Incidence of AF by Duration

80%

20%



Danish LOOP: Supplemental Data

ILR

Control



Danish LOOP: Supplemental Data



The Future: AF Screening with Wearables



Conclusion

o Undiagnosed AF has major health consequences

o Early detection may provide a window of opportunity for:

o Stroke prevention

o Prevention of heart failure

o Prevention of atrial remodeling – more effective rhythm control

o Lower event rate in people randomized to be screened and who are screened 

o Don’t know:

o How much AF we should be looking for

o How best to find that AF

o Should we screen? YES



Thank You
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Ideal Screening

• Widely available

• Easily implemented

• Low cost and cost effective

• Minimal resource drain 

• Sensitive 

• Specific 

• Significantly improves outcomes

• Accepted by patients and providers, including 
treatments



How to screen?
Definitions of screening strategies:

• systematic population screening: general screening of a 
defined population, e.g. individuals aged ≥ 65 years
• systematic targeted screening: screening people at higher 
risk of AF such as  Cardiac failure, hypertension,rheumatic
heart , a history of myocardial infarction, angina, diabetes 
mellitus, hyperthyroidism, stroke or TIA

• systematic opportunistic screening: when a health-care 
professional takes the opportunity to screen an individual 
for AF during a consultation.

Hobbs et al. SAFE study 2005 



How to screen?

• Opportunistic spot checks-Pulse checks/ECG

• Wearables/ consumer products

• Holter/Patch monitors

• ILRs



How to screen?

• Pulse checks and wearables typically will require 
some form of confirmation

• A confirmatory ECG  or monitor in large 
numbers adds an additional burden to the health 
system

• Studies looking at more extended monitoring 
have shown that sensitivity increases with more 
prolonged, continuous or repeated investigation

• However, costs and resource utilization may 
increase substantially with extended monitoring



Problems with Screening

• Artifacts and false positives

• Resource Drain

• Wasted resources 

• Potential for Misuse, Misinterpretation and 
inappropriate treatment 

• Costs

• Noncompliance



Problems with Screening

Costs 

• Time

• Resources 

• Data management–Adjudication of Events 

• Risk Assessment of patients with detected events

• Burden Assessment

• Anticoagulation of patients with marginal or no 
benefit . DOAC costs vs warfarin.



Apple Watch Study

n engl j med 381;20
November 14, 2019



Apple Watch Study

• Irregular pulse detection 0.52%

• 79% of those excluded

• Patch confirmation 34% of those returned



Problems with Screening

• Relevant Duration of AF
• Tradeoffs between Sensitivity and Specificity
• Specificity needs to be very high with large 

populations
• Patient Unwillingness or Intolerance
• Patient Fear and Anxieties- about AF/ 

anticoagulation therapy and the need for Shared 
Decision Making

• Workload in general practice
• Who bears the costs?



AF burden

• Opportunistic Screening/ ECGs do not define 
burden

• Implanted device screening trials frequently identify 
patients with short durations of AF

• Mant et al. found that screen-detected AF patients 
had a lower risk of stroke than diagnosed AF 
patients

• Directly applying  current guideline risk 
stratification standards of duration and 
CHA2DS2VASc may lead to excessive bleeding risks 
and costs without adequately defined benefit



Jones NR et al, EHJ 2020



Obstacles to Screening-Adjudication

• Mant et al found general practitioners were 
unable to diagnose atrial fibrillation accurately 
on an electrocardiogram. Twenty per cent of 
cases of atrial fibrillation were missed, and the 
probability that a positive diagnosis was correct 

was only 41%. 

• Changing from the 12 lead to simpler 
electrocardiograms resulted in further loss of 
specificity

Mant et al. BMJ 2007



Other Problems with AF Screening for Significant 

Stroke Reduction

• AF as cause of stroke (approximately 20%)
• About a third of AF is asymptomatic
• Stroke is initial presentation of AF in <=5%.
• Only a fraction of these will be detected with screening 
• Many of these will not meet indications for treatment or 

will not be compliant
• In patients with pre-existing monitors of AF patients, 

strokes often occur in absence of any AF
• Concomitant vascular or other cardiac disease/ LV 

dysfunction
• Low overall effect on stroke totals. 
• If goal is stroke reduction, resources may be better 

directed elsewhere.



UK NSC
(UK National Screening Committee)

The specific questions that this rapid review sought to answer are: 
1. Is the risk of stroke similar between people with paroxysmal AF 
compared to people with persistent or permanent AF, or between 
people with asymptomatic compared to symptomatic AF? 
2. What is the benefit of treating screen-detected AF? Is there a benefit 
of formal screening programmes for AF over and above diagnosis of 
AF only through clinical practice? 
3. What is the reported accuracy of screening tests for all types of AF? 
4. Have randomised controlled trials (RCTs) demonstrated a benefit of 
screening for AF over and above diagnosis of AF only through clinical 
practice? 
5. Is screening for AF in adults cost-effective?
6. Is the current clinical pathway for AF optimised in terms of patient 
compliance and prescribing patterns for anticoagulants



UK NSC screening recommendation

• Based on the last UK NSC review of this condition 
that occurred in August 2019.

• Screening is not currently recommended for 
this condition.

• The UK NSC does not recommend a national 
screening programme for Atrial Fibrilation (AF) 
because:
▫ there are different types of AF and it is not clear if 

these all have the same risk for stroke
▫ it is not known how effective treatment for AF is in 

people found through screening
▫ it is not known if screening is more beneficial for 

people with AF than the current approach



US Preventive Services Task Force 

Recommendation Statement
• The USPSTF reviewed the evidence on the 

benefits and harms of screening for atrial 
fibrillation with ECG in adults 65 years and 
older, the effectiveness of screening with ECG 
for detecting previously undiagnosed atrial 

fibrillation compared with usual care, and the 
benefits and harms of anticoagulant or 
antiplatelet therapy for the treatment of screen-
detected atrial fibrillation in older adults

JAMA. 2018;320(5):478-484



US Preventive Services Task Force 

Recommendation

FINDINGS

• Most older adults with previously undiagnosed atrial 
fibrillation have a stroke risk above the threshold for 
anticoagulant therapy and would be eligible for treatment. 
Anticoagulant therapy is effective for stroke prevention in 
symptomatic persons with atrial fibrillation and high stroke 
risk. 

• However, the USPSTF found inadequate evidence to 
determine whether screening with ECG and subsequent 
treatment in asymptomatic adults is more effective than usual 
care. 

• At the same time, the harms of diagnostic follow-up and 
treatment prompted by abnormal ECG results are well 
established and include misdiagnosis and invasive testing. 
Given these uncertainties, it is not possible to determine the 
net benefit of screening with ECG.

JAMA. 2018;320(5):478-484


