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Authors study a method to detect AF in a primary care population and examine the 
results of this screening.  
 
1) Introduction: authors state that the ESC guideline recommends opportunistic 
screening in all >65 patients. What is the evidence behind this recommendation and do 
other guidelines (e.g. NICE, AHA, (Dutch: NHG)) follow these recommendations?  
 
The 2016 ESC AF guideline recommendations on AF screening are based on prior 
studies looking at prevalence of AF in this population (our references 2, 14), along 
with clinical trials of screening which have directly addressed community 
screening (e.g. our references 6, 8, 9, 10, 13).  This leads to a Class 1 
recommendation (level of evidence B): “Opportunistic screening for AF is 
recommended by pulse taking or ECG rhythm strip in patients >65 years of age.”  
On the basis of their review, the guidelines “…encourage the further evaluation of 
systematic AF screening programmes in at-risk populations.”, a task which we 
hope to have addressed with our study. 
 
The last NICE guideline on AF is from 2014, so predated some of the above 
studies and did not include any recommendation on screening, neither do current 
Canadian or US guidelines. 
 
 
2) Methods and interpretation: the pulse-check was categorized as 'positive' also at a 
rate >110 bpm, instead of 'irregular' only. What was the rationale behind this? And does 
this influence the results? For example, specificity of ECG devices would always be 
higher, because these methods only are categorized as positive when AF is actually 
present.  
 
We classified pulse-check as also being “positive” if >110 bpm in an attempt to 
diagnose atrial flutter, which could give a regular pulse above this rate (so would 
be missed by the criterion of “irregularity”).  It could also facilitate diagnosis of 
atrial fibrillation with a rapid ventricular response since it could be difficult to be 
sure of irregularity at higher rates.  In fact, only one pulse-check in the study was 
positive because of “rate >110 bpm”, so the impact on the diagnostic performance 
of the pulse-check is small. 
 
3) Interpretation: what would the authors think of a stepped-strategy: starting with a 
pulse-check and, if positive, performing a SL-ECG or 12-L-ECG? I think, this reflects the 
current practice in most primary care centers. Is there any evidence to support this 
strategy? Or would we 'miss' a lot AF? 
 
In practical terms, an initial screen with a pulse check, followed by a 12-lead ECG 
if abnormalities are found, may be an excellent general approach for AF screening 



in this population.  Indeed, this is the recommendation of the ESC.  We sought to 
provide additional information given the availability of newer technologies for 
screening and the paucity of specific studies comparing them.  A pulse-check is 
reasonably sensitive (around 90%) so should not miss many patients with AF, 
however it has a much lower specificity, which will lead to more follow-up testing.  
This can add expense and patient concern.  We have a separate manuscript in 
preparation looking at the cost-effectiveness of the three different screening 
strategies. 
 
4) Interpretation: what is the authors' opinion about the found numbers needed to 
screen? Low enough to recommend screening by SL-ECG (or any other device) in daily 
practice? How do these numbers compare with other screening programs (e.g. breast 
cancer, cervical cancer, PSA testing, colon carcinoma (ifobt)) in primary care? 
 
It is somewhat difficult to compare different screening tests since the NNS can be 
reported in different ways, e.g. NNS to diagnose condition, NNS to prevent one 
death from the condition, NNS per life-year gained.  Also, the NNS may include 
repeated screening (e.g. annual or biennial), and some publications quote the 
“number needed to invite for screening”.  For breast cancer, a Cochrane review 
suggests that around 2,000 women would need to be screened for 10 years to 
prevent one breast cancer death (Gotzsche & Jorgensen, 2013).  In one prostate 
cancer screening trial (PSA once every 4 years) the NNS to prevent one prostate 
cancer death was 1,410 (ERSPC trial).  A Canadian Task Force (CTFPHC) 
estimated a NNS for biennial FOB testing to prevent one death from colorectal 
cancer of 2,655 for those age <60, and 492 for those are 60-80.   
 
Our study suggests a NNS of around 190 to detect actionable AF with a single 
time-point screening test in those aged 65 or higher, which drops to around 100 if 
screening was restricted to those age >75 with one or more cardiovascular 
comorbidity.  Our study focused on diagnosis – to show an effect on stroke 
reduction or mortality would require a much larger trial.  Nonetheless, we think 
that detecting AF in this population is worth the effort since it could result in a 
meaningful change in therapy. 
 
5) Interpretation: what is the next step in research? If screening with these NNS would 
be practically feasible, what research do we need to assess its effectiveness? A trial to 
estimate the effect of screening on stroke reduction as the ultimate test? Or do the 
authors already recommend screening based on these results? And in which population: 
only 75+ with co-morbidity where NNS are much lower? 
 
The ideal study to provide a strong recommendation for AF screening in this 
population would be a randomized trial of screening vs no screening with primary 
endpoints of stroke and mortality, incorporating a cost-effectiveness analysis.  
This would require a large trial, possibly with cluster randomization of sites or 
municipalities.  The Canadian Stroke Prevention Intervention Network (C-SPIN) is 
actively looking at ways of international collaboration and data pooling to bring 
together information from multiple screening studies to try to gain some initial 
information on outcomes, beyond simply detecting AF. 
 
In the absence of definitive trial data, our findings, and those from other studies, 
would suggest that screening will be particularly effective in higher-risk 
populations (eg >75 years with other comorbidities) where treatments are known 
to reduce the risk of stroke and mortality when AF is detected.  The availability of 
direct oral anticoagulant agents (DOACs) may improve the risk/benefit ratio 



compared to warfarin. 
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See my comments below. Although I sympathize with their approach to study screening 
for AF in primary care, as well as their introduction of the term ‘actionable AF’, I feel 
some major limitations currently hamper their findings, which I describe below. 
 
Major criticism:  
For me the paper was puzzling as to the question: what did the authors wanted to 
demonstrate? Should it be regarded as a diagnostic accuracy paper comparing different 
diagnostic screening strategies (pulse-check, SL-ECG, BP-AF), so a pure diagnostic 
paper, or should it be seen as a paper wanting to demonstrate the yield / impact of 
different screening strategies? The authors seem to be interested in both, which is 
understandable, yet I think the clarity of the paper is ‘damaged’ by this. E.g. if they want 
to study impact clearly a control group with no screening is missing, so I think their 
conclusions regarding the impact on improved OAC prescription / penetration BECAUSE 
OF THE SCREENING does not hold (a control group is simply missing). 
 
Our primary goal was to compare some of the available screening technologies 
with the commonly-used method of a pulse-check in an environment we felt was 
most relevant for community screening.  We hoped to demonstrate that the 
approach would be practical and feasible in a variety of urban & rural practices, 
increasing the generalizability of the results.   
 
We could have reported on only the results of screening & comparison of tests, 
but felt that readers would have had considerable interest in what happened to the 
patients with actionable AF detected by screening.  Although it is clearly plausible 
that the act of screening could increase appropriate OAC prescription rates, we 
agree that the trial design does not allow us to make this claim, and have edited 
the final sentence of the conclusions to reflect this. 
 
Yet, if you review it as a diagnostic paper, unfortunately, they only have confirmation of 
the diagnosis in those with at least 1 positive screening test, so the true prevalence of AF 
is unknown. However, I think what perhaps would have been a better approach is 
validation in a random sample of e.g. 10-20% of those with 3 negative tests and using 
imputation techniques to estimate the prevalence; yet I can understand that this now is 
not possible. 
 
We agree that the fact that not all subjects had the gold standard test does impact 
our assessment of the diagnostic accuracy of the tests, and indeed we list this as 
our first “limitation”.  Ideally every subject would have had a 12-lead ECG.  
However, this would have added significant costs to the study, may have impacted 
recruitment in busy family practice offices and could have had a substantial 
number of subjects failing to attend for the test (less motivation after a “negative” 
screen).  We had to be somewhat pragmatic in our study design and attempted to 
follow what would be a reasonable clinical approach for patients attending their 
GP.   
 
Our approach of only sending those with a positive screen for confirmatory 
testing is commonly used when assessing other screening methods (e.g. 
screening for colorectal cancer, cervical cancer, breast cancer) and we employed 
robust statistical methods to make our comparison (our references 21-25). 
 



We agree that having a random sample of those screening negative sent for ECG 
would have been an excellent approach, and could have addressed one of our 
limitations and strengthened our findings.  We will bear this in mind for future trial 
design and thank you for your suggestion. 
 
However, given these limitations, I feel the paper has not enough merit / validity / novelty 
to study the yield or impact of AF screening, and also has a major limitation regarding 
the study of diagnostic accuracy (i.e. lack of confirmation in those with 3 negative tests). 
 
Having said this, I also feel I do not support their current conclusion, which is that BOTH 
SL-ECG en BP-AF are superior to pulse check. E.g. if we assume that in total 56 AF 
patients are at least present (which is their finding), BP-AF AT LEAST misses 17 AF 
cases (see supplement material, BP-AF positive in 79 patients with 39 confirmed AF 
cases), which is AT LEAST 30% of all AF cases missed by BP-AF; moreover, only 7 of 
the in total 14 actionable AF cases were identified by BP-AF (50%). SL-ECG indeed 
clearly performs best in this respect, identifying 51 AF cases (thus misses at least / only 
5 AF cases, 9%), with identification of 11 actionable AF cases (out of in total 14, so 
80%); for pulse-check these numbers are 45 detected AF cases (at least 11 AF cases 
missed, 20%) with also 11 out of 14 actionable AF cases detected.  
Shouldn’t the conclusion be that BP-AF clearly should NOT be recommended in this 
respect? 
 
With a lower than expected prevalence of AF at an interim analysis, we, 
unfortunately, did not have sufficient power to compare the sensitivity of the three 
tests.  This would have given some firm statistics on whether any particular test 
performed poorly in this regard (missing patients with AF).  This was also stated 
as a limitation.  We have added text in the Interpretation section stating the 
number of confirmed AF cases missed by each of the tests, as you mention.  This 
will at least give the reader some sense of how the tests perform, even if a 
statistical comparison cannot be made. 
 
Also, although SL-ECG seems better than pulse-check, it does require a cardiologist to 
read the SL-ECG finding, at least this was done in this study. In terms of feasibility of SL-
ECG versus pulse-check, the latter may still be desirable in primary care. Do the authors 
agree? This is even more true given that both SL-ECG and pulse check identify (the 
same?) 11 actionable AF patients. Also, still, the majority of patients will be negative 
using pulse-check, so in terms of efficiency I do not completely agree with the authors 
that SL-ECG will be better in that respect (not much to win there). Maybe ‘simple’ pulse-
check is still the most optimal approach for AF detection, certainly in primary care. 
 
We agree that, in terms of practicality, the pulse-check is a cheap, readily available 
screen for AF with reasonable performance characteristics, and is well suited to 
the primary care environment.  If our manuscript encourages more individuals to 
perform this simple test on a routine basis then there could be an impact on 
detection of AF.  The other two tests do have some additional costs involved, and 
there is some time delay with the SL-ECG being read.  We are completing a 
second manuscript detailing the cost-effectiveness of the screening tests, which 
will provide more comparative information for consideration when choosing 
amongst the three tests. 
 
Minor points:  
 
How was the screening population derived? Who applied the the exclusion criteria in the 
study and how was informed consent given. No informed consent? Was a study nurse 
involved? Selection process? Does this have implications for the generalizability?  



 
Information on the study was generally available in the reception area in each 
practice, for patients to read.  In most sites, a practice nurse would approach 
potential subjects for participation, would check their inclusion & exclusion 
criteria, discuss the study and obtain consent.  We have added a statement in the 
Methods section stating that informed consent was obtained.  There was no 
specific selection process (other than age) but often sites would examine their 
patient lists for the following day and would flag potential subjects at that time. 
 
Our process was as simple as possible and used existing practice staff to 
maximize the generalizability.   
 
Patients with prior AF were not excluded; why wasn’t it possible to exclude those with AF 
already on OAC? Including those patients may lead to an underestimation of the effect, 
as they are not in the target domain. 
 
We tried to do all we could to blind the screeners to any prior diagnosis of AF to 
minimize the chance of bias in the pulse-check.  This meant that we did not ask 
patients their AF status prior to screening.  The primary comparison of the 
screening tests also requires sufficient numbers of patients with AF to allow 
statistical analysis, so we did not want to exclude any AF patients.  Outside the 
confines of the study, it would indeed not make sense to “screen” those with AF 
already on OAC.  Also, sites could use other means to identify those with “known” 
AF who were not anticoagulated (e.g. query their EMR & match to prescription 
database).  By necessity, the study was somewhat artificial in this regard. 
 
Figure 1: 15 patients with at least 1 positive screening test, but no subsequent validation. 
Please describe these patients (as compared to the 153 patients with at least 1 positive 
screening test and subsequent validation) and consider imputation of AF status in these 
patients.  
 
It is certainly interesting to consider that some of these patients likely did have 
AF.  Perhaps some had known AF and did not feel it was worth attending for 
another ECG.  We did not characterize these specific patients in our existing 
analysis documents.  Given the small numbers, it is unlikely that they will show 
any statistically significant differences from those who did attend for testing.  
Since the mean PPV of the 3 tests is just over 50%, it is certainly possible that ~8 
of these subjects could have AF.  This would increase our overall AF prevalence 
from 2.7% to 3.1%.  However, given that they did not attend for the “gold standard” 
testing, we cannot use them in the primary analysis of the specificity of the tests.  
Also, we do not have any further information available on them in terms of OAC 
status etc. so, unfortunately, any mention of them in the paper would be purely 
speculative. 
 
I do not follow Table 3, e.g. it describes and compares 18 patients with a positive SL-
ECG with pulse check, whereas in total 78 patients had a positive SL-ECG. For me, this 
table does not add to the clarity of the paper. Consider changing or removing. 
 
We agree that this table was not adequately explained and is confusing as 
presented.  The statistical comparison for specificity only uses those subjects 
who did not have AF confirmed on further testing (i.e. only uses the false positive 
subjects).  Thus, the numbers here match the numbers of false positives form 
Table 2.  We have changed this to a Supplemental Table and clarified the 
population it refers to in the table footnote. 



Additional 
responses to 
reviewers 

 
Please include the rationale for this study (i.e., what is the reason the study was 
conducted?).    
 
Paragraph 2 of the Introduction (P4, para 2) lays out the rationale for our study, i.e.  
1) screening for AF in the community is feasible, cost-effective, can lead to 
meaningful changes in therapy, and is recommended in guidelines; 2) new 
screening technologies are available, but only one study has compared them 
directly; and 3) prior screening studies often excluded those with “known” AF – a 
population where OACs are known to be underutilized.  This paragraph has been 
edited to add the line “Our study was conducted to address these knowledge and 
care gaps.” 
 
Please elaborate on the convenience series of subjects used. 
 
Addressed in the Supplemental Methods section. 
 
Please include information about other guidelines published in the same area.  For 
example, the Canadian Cardiovascular Society published updated guidelines in 2016 
(see:  http://www.onlinecjc.ca/article/S0828-282X(16)30829-7/abstract).   It would be 
good to add information about the trials included in the evidence review section of the 
guidelines you cite. 
 
Please see discussion below in response to Reviewer 1. 
 
Please clearly state the objective(s) and the research question(s) being asked.   
 
The final paragraph of the introduction (P5, para 2) has been edited to state: “Our 
principal objective was to compare the diagnostic accuracy of newer AF screening 
technologies to a pulse check for detection of actionable AF.  Our secondary 
objectives were to: 1) characterize the population most likely to benefit from 
screening; and 2) examine resulting changes in management when actionable AF 
was detected.”  These objectives are also clearly stated in the Abstract, are 
sequentially addressed in the Results section, and are sequentially summarized in 
the first paragraph of the Interpretation section.  The prespecified primary 
outcome and secondary outcomes are clearly stated in the Statistical analysis 
section. 
 
It is unclear what type of paper this is (is it a pure diagnostic paper or a diagnostic 
accuracy paper?). This will impact on the rest of the paper and what is required to be 
reported in the methods, results, and interpretation sections. 
 
This is a diagnostic accuracy paper.  This has been clarified in the stating of our 
principal objective.  The STARD checklist was included with the original  
submission, and has been updated & resubmitted.   
 
Methods:  
Clarity of your study design is required.    
 
See above & Supplemental Methods. 
 
Please describe how the clinics were selected. 
 

http://www.onlinecjc.ca/article/S0828-282X(16)30829-7/abstract)


 

See Supplemental Methods. 
 
You state "exclusions were: unavailable for follow-up." How was this operationalized? 
 
See Supplemental Methods. 
 
Results:   
This section requires further development. 
Results should be summarized in a table, where possible.   They should match the 
information in the Methods section.    
 
Table 2 has been expanded to include the relative false positive rates and this 
sentence has been removed from the text.  Some results were previously included 
in the text for emphasis (mean age, gender, time taken for tests) – these have been 
removed to avoid duplication with the table(s).  Time from positive test to ECG & 
time to Holter have been left in the text as they do not lend themselves to 
inclusion in the existing tables and do not merit a new table. 
 
The results section on P9, para 2 has now been titled: “Screening results and 
primary outcome analysis” to emphasize that this is where the primary result 
comparing specificity is found.  Later sections (P10) have now been titled: 
“Secondary outcome analysis: screening test performance characteristics by 
subgroups”, and “Secondary outcome analysis: healthcare utilization and clinical 
data for patients with AF”, to direct readers more clearly to these analyses. 
 
In the section on “Characteristics of patients with screen-detected AF” I think it is 
reasonable to stress some salient points about these patients in the text as well as 
in the tables.  Most numbers and P values are not duplicated in the text.  
Supplemental Table 2 has been added to give more details about the patients with 
screen-detected AF.  The TTR data have been moved from the text to this table. 
 
Data on clinical events and healthcare utilization has been presented in a new 
Table 4 rather than the text. 
 
 
Interpretation:    
What are the next steps in research? 
 
The following has been added to the Conclusions and Future Directions section 
(P15): 
 
“A pulse-check is a simple screening test, with reasonable sensitivity, requiring 
few resources.  Whether the improved specificity of SL-ECG and BP-AF translates 
into superior cost-effectiveness requires further analysis and will be presented in 
a separate manuscript.  Multiple studies have now shown that screening for AF in 
the community can identify undertreated patients.  It remains unknown whether 
detection and treatment of these patients translates into fewer strokes and other 
complications.  To determine this will require much larger studies, but should be 
the ultimate goal of research in this area.” 
 


