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Abstract

Objective: Timely detection of atrial fibrillation (AF) may effectively prevent cardiovascular
consequences. However, traditional diagnostic tools are either poorly reliable (pulse palpation) or
not readily accessible (electrocardiogram, ECG) in the general practice. We tested whether an
automatic oscillometric blood pressure (BP) monitor embedding an algorithm for AF detection
might be effective for opportunistic screening of asymptomatic AF in the community.

Setting: Community-based screening campaign in an unselected population to verify the feasibility
of AF screening with a Microlife WatchBP Office BP monitor with patented AFIB algorithm.
When, a possible AF was detected (>2 out of 3 BP measurements reporting AF) a doctor
immediately performed a single-lead ECG in order to confirm or exclude the presence of the
arrhythmia. Main demographic and clinical data were collected prior to any BP measurement
Participants: 220 consecutive subjects from an unselected sample of individuals of a small Italian
community

Primary and secondary outcome measures: number of patients detected with AF and diagnosed
risk factors for AF.

Results: In 12 of 220 subjects the device detected a possible AF during the BP measurement: in 4
of them (1.8%) the arrhythmia was confirmed by the ECG. In univariate analyses, subjects with AF
were more likely to be older (77.0 £1.2 vs. 57.2 £ 15.2 years, p=0.010), obese (50.0 vs. 14.4%,
p=0.048) and to suffer from a cardiovascular disease (50.0 vs. 10.6%, p=0.014) than non-AF
subjects. In a multivariate analysis, aged subjects had a 21% significantly larger risk of AF [odds
ratio (95% confidence interval): 1.21 (1.02, 1.44), p=0.031].

Conclusions: Opportunistic screening of AF by BP measurement, confirmed by ECG monitoring,

is feasible to detect this arrhythmia in unaware subjects dwelled in the community.

Keywords: atrial fibrillation; blood pressure measurement; Italy
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Strengths and limitations of this study
e A blood pressure monitor with atrial fibrillation (AF) detecting algorithm was tested in an

unselected population resident in the community

©CoO~NOUITA,WNPE

10 e FEach case of AF finding was immediately verified with an ECG device by an experienced
12 cardiologist

14 e Additional demographic and clinical data were collected to verify risk factors for AF

17 e The screening tool allowed to unmask 4 unaware cases of AF in the community, a

19 prevalence which is expected in such a setting

21 e Main risk factor for AF was advanced age, followed by a positive medical history for

23 cardiovascular disease or obesity

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeibolqig 8ousby 1e Gzoz ‘vT sunr uo jwod fwa uadolway/:dny woly papeojumod "9T0Z |1HdY ZT U0 G/0T0-GTOZ-uadolwag/9eTT 0T se paysiignd sy :uado CING

w
o
'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

INTRODUCTION

Atrial fibrillation (AF) is the most common form of sustained arrhythmia in clinical practice ' ts
prevalence in developed countries approximates 1.5-2% in the general population and varies with
age and sex: it is present in <0.5% of subjects younger than 50 years, 3-4% of those aged 60-70
years and 5-15% of those aged 80 years or older *°. However, recent insights indicate that this most
likely is an underestimation as improved screening with innovative tools leads to significant
increase in detection of patients with AF *°. This arrhythmia is associated with a 5-fold increased
risk of stroke and 3-fold increased incidence of congestive heart failure, and high mortality 2¢”.
Usually, AF progresses from short, rare episodes (paroxysmal) to longer and more stable forms
(persistent, long-standing persistent and permanent): in 25 to 40% of patients it remains silent for
long before diagnosis *°. As AF is often asymptomatic, stroke is the initial dramatic presentation
that leads to its detection in up to 25% of subjects NG

Early detection and treatment of patients with asymptomatic AF before the first complications occur
is a recognised priority for the prevention of strokes by all major guidelines '' *"'". In particular the
European Society of Cardiology recommends pulse-taking in all subjects aged >65 years, followed
by an electrocardiogram (ECG) in case of irregular beats, to allow timely detection of AF .
However, pulse palpation has a low specificity and is much less reliable than ECG '®. Moreover,
despite the fact that most guidelines recommend it, pulse palpation is often not performed by
doctors or nurses in clinical practice .

Because hypertension is the most common risk factor associated with AF %°, using an automatic
blood pressure monitor to detect AF would benefit the large number of hypertensive patients who
monitor their blood pressure at home, in the doctor’s office or in community pharmacies 20,
Recently, an automatic blood pressure device with an algorithm that can detect AF has been

proposed for opportunistic screening of AF when blood pressure is measured. Such a device

showed a very high sensitivity and specificity when compared to ECG monitoring [on average
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5 o8]
1 g
2 3
3 (95% confidence interval), 0.98 (0.95, 1.00) and 0.92 (0.88, 0.96), respectively] and was expected g
4 =
5 to detect twice as many patients with AF as pulse palpation *'*’. Following results from studies 5
6 c
o
; including approximately 2,300 subjects, the NICE has now recommended the use of such §
9 o o 8
10 technology to screen AF in primary care clinics ~. 2
I e
11 " L . , , s 9
12 The objective of the present investigation was to evaluate the ability of such a validated, electronic, g =
— w
13 o 9
14 oscillometric, blood pressure monitor embedding an algorithm for AF detection, to identify new ; =
15 < 5
©
16 cases of AF in an unselected population of a small community located in northern Italy, during a § $
19
19 hypertension screening campaign. -9
20 3 &
21 S 3
5 a1
22 @ S
23 METHODS 3 B
24 EmZ
25 !
20 358
% Study design and participants 5 § &
29 =89
30 A community-based screening campaign focusing on blood pressure measurement and collection of z (’D'E
X co
31 "S5
32 basic information on main cardiovascular risk factors was performed. It was carried out in an %%E
33 ot
Q
34 unselected population of subjects aged >18 years, living in two small villages (Besnate and Solbiate Eg%
35 3m=
. . : . . . ERE
g? Arno) in the Northern area of Italy, close to the city of Varese, in the Lombardy region. Visits took 3 g
- =2
> 3
gg place in mobile units located in villages’ main squares. A questionnaire was administered to all = S
40 S 3
41 subjects in order to record their age, gender, height and body weight, family history for a g
42 L o
43 cardiovascular diseases, smoking and drinking habits, personal clinical history for cardiovascular § 3
44 5 o
iseases, presence and treatment of arteria ertension, diabetes mellitus an slipidemia. ) <
45 d p d treatment of arterial hypert diabet llitus and dyslipid 5
46 ~ 5
® o
j; Following the interview, blood pressure was measured in triplicate at 1 minute interval with the % N
3
49 o i L : : : s 3
50 patient in the sitting position since at least 5 minutes, according to current recommendations, by a ‘:ib. >
%] Q
51 . —
52 validated, automatic, electronic, upper-arm sphygmomanometer (Microlife WatchBP Office AFIB, %
53 3
54 Microlife AG, Switzerland). The oscillometric blood pressure monitor embeds an algorithm that can l
55 =
gs identify pulse irregularities compatible with AF during the automatic blood pressure measurement: 8
QD
©
gg if at least 2 out of 3 measurements detected AF the “AFIB” symbol flashed on the display of the =
c
60 @
(@8
°
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device indicating a possible case of AF. In such a case, the doctor immediately performed a single-
lead ECG recording with a hand-held ECG recorder (Cardio-A Palm ECG, Shenzhen Creative
Industry Co Ltd., China), in order to check the patient’s rhythm. The ECG was performed by the
patient with the assistance of the doctor: he or she was asked to grab the device with the right hand
(palm and fingers) and to press the left side of the device with the centre of the left hand palm. The
ECG detected by such palm measurement is equivalent to a lead I ECG signal. A 30 sec recording
was performed and, if considered of poor quality by the assisting physician (a cardiologist
adequately trained and experienced in ECG interpretation), it was repeated. ECG tracings were
immediately visually inspected and checked by the doctor for confirming or excluding the presence
of AF. This arrhythmia was defined as the absence of distinct ‘p’ waves, an absolutely irregular RR
interval and an atrial cycle length <200 msec (300 bpm) on the recorded 30-sec ECG.

Prior to the examination, participants were asked to give written informed consent for collection
and analysis of their clinical data, according to current Italian law. All visits took place between
June 2013 and June 2015. The study design did not foresee any patients’ follow-up.

All data collected at the time of the examination were reported on a paper sheet. Individual data
were then entered in an electronic database to allow pooled analysis. Patients were considered

having AF when detection by the blood pressure monitor was confirmed by the single-lead ECG.

Statistical analysis

Data analysis was performed by grouping the patients according to the presence or absence of AF.
Given the observational nature of the study no sample size estimation was done. All subjects
provide valid data and thus no methodology for replacing missing data was implemented. Main
demographic and clinical data of the two subgroups were summarized by calculating the mean
(£SD) in case of continuous variables and the absolute (n) and relative (%) frequency in case of
categorical variables. Differences across groups were evaluated by analysis of variance or Chi-

square test, depending on the type of variable. A logistic regression analysis was used by entering in
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7 o8]
1 g
2 . - y . 2
3 the analysis AF (condition present vs. condition absent) as dependent variable, and all the g
4 =
5 demographic and clinical variables collected in the study as covariates. The logistic regression 5
6 c
o
; analysis was first run by forcing all covariates in the model and then by applying a stepwise binary §
@
9 . . . . . o
10 approach (forward selection), in order to exclude variables irrelevant to the model. The variables 2
I e
11 o ©
12 entered in the multivariate model were: age, gender (male vs. female), body mass index, systolic g =
13 g &
14 and diastolic blood pressure, heart rate, smoking (yes vs. no), alcohol drinking (yes vs. no), known ; =
15 s S
i? arterial hypertension (yes vs. no), previous cardiovascular diseases (yes vs. no), known diabetes é %
Q O
ig mellitus (yes vs. no) and dyslipidemia (yes vs. no). Results were presented as odds ratio and 95% % E
S B
20 o o
confidence interval. A p value of <0.05 was considered significant. Data analysis was performed S 3
21 2 o
22 2 o
23 using IBM SPSS Statistics ver. 20 for Windows. S E
24 EmZ
25 352
=0
P’ o
27 RESULTS 225
2 525
30 503
31 "S5
32 A total of 220 subjects were enrolled: all of them provided relevant information and were included %%E
33 ot
Q
34 in the analysis. In 12 subjects the device detected a possible AF during the blood pressure Es”g%
35 3m=
=} ~—+
g? measurement: in 4 of them (1.8% of the whole population) this arrhythmia was confirmed by the EQ’Z
- =2
> 3
gg one-lead ECG, whereas for the remaining 8 subjects sinus arrhythmia (n=1) or supraventricular = S
L o
40 3 2
41 ectopic beats (n=7) were diagnosed. All subjects diagnosed for AF apparently were unaware of this a g
42 £ 3
43 arrhythmia. o 3
44 3 o
42 Demographic, anthropometric and clinical data of the participants, grouped by absence or presence ) ;
4 - 5
® o
j; of AF, are summarised in Table 1. Mean subjects’ age was 57.7 + 15.2 years, and males were % N
3
49 : : : : s 3
50 slightly more prevalent than females (51.4 vs. 48.6%). A personal history for cardiovascular disease <. §
%] Q
51 s
52 was recorded in 11.4% of subjects. Hypertension was previously diagnosed in 36.4%, whereas an %
53 3
54 additional 17.2% of subjects had elevated blood pressure values (>140/90 mmHg) during the l
55 =
gs automatic measurement. Diabetes and dyslipidemia were reported by 7.7% and 27.3% of subjects, g
QD
©
gg respectively. Obesity was documented in 15.0% of the sample. _g
60 @
(@8
°
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Subjects with AF were older (77.0 £1.2 vs. 57.2 = 15.2 years, p=0.010), were more often obese
(50.0 vs. 14.4%, p=0.048) and were more likely to display a positive history for cardiovascular
disease (50.0 vs. 10.6%, p=0.014) than those without this arrhythmia. None of the patients
diagnosed with AF had a previous stroke, whereas two had a positive history for myocardial
infarction, one for heart failure and one for peripheral artery disease. AF patients also had higher
levels of systolic blood pressure than those free from AF being nearly statically significant (151.5 +
6.1 vs. 133.9 + 18.5 years, p=0.059).

In order to evaluate possible patient’s determinant of AF, all the variables listed in Table 1 were
forced in the logistic regression analysis. Although none of them resulted significantly associated
with the risk of AF, the largest odds ratios were found for male gender and advanced age. When a
stepwise logistic regression was run, only age was kept in the equation, whereas all the others were
removed because not significantly related with the occurrence of AF. Being older was associated
with a 21% significantly larger risk of AF [odds ratio (95% confidence interval): 1.21 (1.02, 1.44),

p=0.031].

DISCUSSION

Our community survey documented a 1.8% prevalence of AF in an unselected sample of the
population. Although based on a limited number of subjects, our results confirm those of larger
surveys. The estimated prevalence of AF in epidemiological studies carried out in Europe in the
general population in the last decade ranged between 1.9% and 2.9% *°. In a recent nationwide,
retrospective, observational Italian study involving 233 general practitioners and screening almost
300,000 patients representative of the population, the prevalence of AF was 2.0%.

In our study, consistent with previous evidence, age was the main independent risk factor of AF *°.
In the multivariate model, after correcting for other demographic and clinical confounders,

advanced age was associated with a 21% significantly increased risk of developing AF. Many
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9 o8]
1
2 S
3 studies have also shown that individuals with an antecedent cardiac disease, high blood pressure or g
4 =
5 obesity have a higher risk of occurrence of AF compared with healthy, normotensive or slim gf
6 c
o
; subjects 3155 The relationship between other established cardiovascular risk markers, such as §
@
9 . . - . . o
10 smoking, diabetes or dyslipidemia and the development of new-onset AF is less clear and poorly 2
I e
11 o ©
12 understood '. In the univariate comparison of our study, patients with AF were more likely to report g =
— w
13 o 9
14 a previous cardiovascular disease and were more often obese. A trend was observed for a larger ; =
15 < 5
©
16 prevalence of hypertension, whereas diabetes and dyslipidemia were not reported in our patients § $
19
19 with AF. The weight of such risk factors was overtaken by age in the multivariate model. Despite soq
S B
20 e 9
21 this and the fact that our sample was limited in size, our results seem to confirm the strong s E
22 2 o
23 association between major markers of cardiovascular disease and the risk of AF. The fact that we =) E
24 & mZ
25 did not find any positive relationship between alcohol consumption and risk of AF, as previously 22=
26 a LN}
2o o
% reported *' *2 3, may be explained by the fact the majority of subjects (56.8%) were not drinking §§ 5
29 : : : 53¢
30 alcoholics and 40.9% were only moderate alcohol drinkers (no more than 2-3 glasses of wine per ; ié
X co
31 "S5
32 day). Only 2.3% of interviewed subjects were drinking more than 3 glasses of wine per day or %%E
33 ot
Q
34 spirits (a figure which is in line with the 2.4% rate reported by the National Institute of Statistics for Es”g%
35 3m=
. . .. . . . . ERE
36 the Italian population) *°, and it is recognized that only repeated acute ingestion of excessive 52
37 Q- g
>z 3
gg amounts of alcohol may increase the risk of AF . Screening for AF in people over the age of 65 = S
L o
40 3 2
41 years leads to improved detection of AF as compared to routine clinical practice. However, in a 3 3
42 2 o
43 large randomized trial, the effect on overall AF diagnosis rate for systematic and for opportunistic § =
44 5 o
. . . = =}
45 screening was comparable [odds ratio and 95% confidence interval: 1.57 (1.08, 2.26) and 1.58 2 o
46 = 5
® o
j; (1.10, 2.29), respectively]. The number of subjects needed to be screened in order to detect one % N
3
49 i : : . : s 3
50 additional case compared to routine practice was 172 subjects (95% confidence interval: 94 to 927) S &
%] Q
51 . —
52 for systematic screening and 167 (92 to 806) for opportunistic screening 3738 %
53 3
54 The present study reported that one out of four subjects who were positively diagnosed for AF with l
55 =
gs the blood pressure monitor actually had the disease as was confirmed with ECG. This result is 8
QD
©
gg worse than a previous study performed among 1,000 primary care patients aged 75 years and older _g
60 @
(@8
°
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which found a positive predictive value of 44% with the Microlife WatchBP Home A device *°.
However, it seems to be an improvement in comparison to pulse palpation as demonstrated in the
SAFE trial where one in 5.7 ECG referrals led to a positive AF detection 3 In addition, as pulse
palpation generally has a lower sensitivity value (87%) * for detecting AF than the blood pressure
monitor (98%) *” it is not unlikely that the latter has led to the detection of more patients with AF.
A disadvantage of opportunistic screening is that it is generally performed in primary care practice.
As a matter of fact, ECG interpretation by a primary care doctor often leads to misinterpretation *°.
For this reason some ECG devices provide auto-analysis as a supportive tool but a direct
comparison study showed that the blood pressure monitor with AF detector outperforms an ECG
with auto-analysis software 2. This means that the ECG performance may have no added value in
primary care or in community pharmacies, unless the ECG reading is directly transferred to a

cardiologist for interpretation by means of telemonitoring *.

Study limitations and strength

Our study suffers from some limitations. First of all, the diagnosis of AF was confirmed by a
cardiologist using a one-lead ECG device whereas the gold standard is a 12-lead ECG. Although the
ECG device employed in the study is of high quality, previous studies with one-lead ECG devices
showed sensitivity values varying between 88 and 98% and specificity values ranging from 75 to
98% for detecting AF among different cardiologists »°. However, we are of the opinion that
readings from the hand-held ECG recorder have sufficient quality to make an appropriate diagnosis,
particularly because in our case 30-sec tracings were repeated several times in case of doubt and
correct interpretation was immediately warranted by an experienced cardiologist. Second, given the
opportunistic nature of the screening campaign we could not systematically check the possible
presence of AF in all subjects, including those apparently negative during the blood pressure
measurement. However, since several studies have shown a good specificity (89-92%) and a high

sensitivity (97-100%) of the methodology of >2 out of 3 measurements >’ we may assume that the
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11 o
1 g
2 o | . . . 2
3 chance that subjects with true AF could be diagnosed is reasonably high and much higher than that g
4 =
5 of missing a false negative. Third, AF usually occurs more frequently in males than in females * gf
6 c
o
; gender representing one of the most powerful risk factors for AF together with age and §
@
9 . el . . o
10 cardiovascular comorbidities. However, this was not the case for our survey, were the proportion of 2
11 3 &
o ©
12 men and women reporting AF was exactly the same. We cannot exclude that the observational g =
— w
13 ® O
14 nature of our study and the relatively unselected sample of the population might have prevented an g =
15 < 5
. o . oL . o 3
16 accurate estimation of the relative importance of various factors contributing to the genesis of the 2 $
19
19 arrhythmia. Moreover, we must acknowledge that the prevalence of AF in our population, though soq
S B
20 o o
21 very close to that observed in a large nationwide Italian survey, might not be representative of the s E
22 @ 3
23 phenomenon in the whole country, also because undetermined selection related to the willingness of S &
24 & ms
25 being screened cannot be excluded. In addition, we cannot rule out possible regional differences in =
26 a LN}
2o o
% the prevalence of AF, and consequent representation bias, particularly because data have been 5 § &
2209
29 : : o 53¢
30 collected in a population resident in a highly developed area of the country. é éé
31 "S5
32 The strength of the presented approach for the screening of AF is that screening is automatically %%E
33 ot
Q
34 performed during consecutive automatic blood pressure measurements without extra efforts. This Es”g%
35 3m=
. . . . ERZES]
g? means that the current finding of AF cases comes on top of the detection of hypertension which was 3 g
- =2
> 3
38 present in 53.6% of the screened population, with 36.4% of the overall population aware and 17.2% o O
39 2 B
40 3 2
41 (approximately one-third) unaware of their condition. a g
42 2 5
o
s . S
3 S
45 Conclusions 5 <
a7 3
48 In conclusion, our small-scale observational study indicates that opportunistic screening of AF by s B
3
49 L : - s 3
50 blood pressure measurement confirmed by ECG monitoring, is feasible to detect this arrhythmia in S &
%] Q
51 . —
52 unaware subjects dwelled in the community. Whether such an approach might have a positive %
53 3
54 impact on clinical, social and economic outcomes needs to be demonstrated in large well-designed l
55 =
56 prospective studies. 8
57 >
58 '%
59 5
60 @
(@8
°
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Table 1. Demographic and clinical characteristics of the subjects enrolled in the study. P-values
refer to the statistical significance of the difference between subjects with and those without atrial

fibrillation (AF).
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Subjects without Subjects with .
AF AF p- All subjects

11 =
1 (n=216) (n=4) value (n=220)

12 5724152 77.0+12 5754153
15 Age (years) (20 — 84) 76-78) 2010 (20 — 84)

17 111/105 2/2 113 /107
Male / Female (%) (51.4) / (48.6) (50.0)/(50.0) 070 (51.4)/ 48.6)

20 Height (cm) 166.7+9.3 170.3+8.2  0.447 166.8 £9.3
22 Weight (kg) 71.6 £ 15.0 80.8 +17.5 0.226 71.7+15.0
24 BMI (kg/m?) 25.6+4.3 27.7+45 0.337 25.7+43
26 Obesity (BMI >30 kg/m?) 31 (14.4) 2 (50.0) 0.048 3.3 (15.0)
Current smokers (%) 37 (17.1) 1(25.0) 0.680 38 (17.3)
Alcohol drinkers (%) 94 (43.5) 1(25.0) 0.459 95 (43.2)
33 Cardiovascular diseases (%) 23 (10.6) 2 (50.0) 0.014 25 (11.4)

35 Hypertension (%) 78 (36.1) 2 (50.0) 0.567 80 (36.4)
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| op anbiydeibol|qig sousby 1e GZoz ‘vT aung uo /wod fwg usdolway/:dny wols pspeojumod "9T0Z [MdY ZT U0 S7/0T0-ST0Z-uadolwa/9eTT 0T Se paysiignd 1siiy :uado rING

37 Diabetes (%) 17 (7.9) 0 (0.0) 0.559 17 (7.7)
39 Dyslipidemia (%) 60 (27.8) 0(0.0) 0.216 60 (27.3)
41 SBP (mmHg) 133.9+ 18.5 151.5+6.1 0.059 134.2+18.5
43 DBP (mmHg) 81.0+12.0 88.3+12.0 0.233 81.1£12.1

45 HR (bpm) 72.9+£11.3 723 +3.6 0.905 72.9+£11.2

j; BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart
Rate.
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Table 2. Odds ratio and 95% confidence interval of atrial fibrillation in the 220 subjects of the
study, for the different demographic and clinical variables entered as covariate in the logistic
regression analysis. Odds ratio for dyslipidemia and diabetes mellitus could not be calculated

because no such condition was reported in patients with atrial fibrillation. P values refer to the
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statistical significance of the odds ratio.
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Abstract

Objective: Timely detection of atrial fibrillation (AF) may effectively prevent cardiovascular
consequences. However, traditional diagnostic tools are either poorly reliable (pulse palpation) or
not readily accessible (electrocardiogram, ECG) in the general practice. We tested whether an
automatic oscillometric blood pressure (BP) monitor embedding an algorithm for AF detection
might be effective for opportunistic screening of asymptomatic AF in the community.

Setting: Community-based screening campaign in an unselected population to verify the feasibility
of AF screening with a Microlife WatchBP Office BP monitor with patented AFIB algorithm.
When, a possible AF was detected (>2 out of 3 BP measurements reporting AF) a doctor
immediately performed a single-lead ECG in order to confirm or exclude the presence of the
arrhythmia. Main demographic and clinical data were collected prior to any BP measurement
Participants: 220 consecutive subjects from an unselected sample of individuals of a small Italian
community

Primary and secondary outcome measures: number of patients detected with AF and diagnosed
risk factors for AF.

Results: In 12 of 220 subjects the device detected a possible AF during the BP measurement: in 4
of them (1.8%) the arrhythmia was confirmed by the ECG. Subjects with AF were more likely to be
older (77.0 £1.2 vs. 57.2 + 15.2 years, p=0.010), obese (50.0 vs. 14.4%, p=0.048) and to suffer from
a cardiovascular disease (50.0 vs. 10.6%, p=0.014) than non-AF subjects. False positive AF
subjects (n=8) did not differ for their general characteristics from true negative AF subjects and
were younger than AF subjects (mean age 56.4 + 14.8, p=0.027; 5 of 8 subjects aged <65 years).
Conclusions: Opportunistic screening of AF by BP measurement is feasible to diagnose this
arrhythmia in unaware subjects dwelled in the community, particularly in those older than 65 years,

who are the target recommended by current AF screening guidelines.

Keywords: atrial fibrillation; blood pressure measurement; Italy
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Strengths and limitations of this study
A blood pressure monitor with atrial fibrillation (AF) detecting algorithm was tested in an

unselected population resident in the community

©CoO~NOUITA,WNPE
[ ]

10 e FEach case of AF finding was immediately verified with an ECG device by an experienced
12 cardiologist

14 e Additional demographic and clinical data were collected to verify risk factors for AF

17 e The screening tool allowed to unmask 4 unaware cases of AF in the community,

19 corresponding to 1.8% of the screened population

21 e Main risk factor for AF was advanced age, followed by a positive medical history for

23 cardiovascular disease or obesity

26 o Sixty three percent (63%) of AF false positive subjects (n=5) were younger than 65 years of
28 age. All of the true positive AF subjects were older than 65 years of age, indicating that the
30 screening would have been more efficient if only those older than 65 years would have been
32 considered

35 e Screening of AF by BP measurement, confirmed by ECG monitoring, in subjects older than

* (s3gv) Jnauadns juswaublasug
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37 65 years in whom a possible AF is detected, is useful for diagnosing AF in unaware subjects

39 dwelled in the community
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INTRODUCTION

Atrial fibrillation (AF) is the most common form of sustained arrhythmia in clinical practice ' ts
prevalence in developed countries approximates 1.5-2% in the general population and varies with
age and sex: it is present in <0.5% of subjects younger than 50 years, 3-4% of those aged 60-70
years and 5-15% of those aged 80 years or older *°. However, recent insights indicate that this most
likely is an underestimation as improved screening with innovative tools leads to significant
increase in detection of patients with AF *°. This arrhythmia is associated with a 5-fold increased
risk of stroke and 3-fold increased incidence of congestive heart failure, and high mortality 2¢”.
Usually, AF progresses from short, rare episodes (paroxysmal) to longer and more stable forms
(persistent, long-standing persistent and permanent): in 25 to 40% of patients it remains silent for
long before diagnosis *°. As AF is often asymptomatic, stroke is the initial dramatic presentation
that leads to its detection in up to 25% of subjects NG

Early detection and treatment of patients with asymptomatic AF before the first complications occur
is a recognised priority for the prevention of strokes by all major guidelines '' *"'". In particular the
European Society of Cardiology recommends pulse-taking in all subjects aged >65 years, followed
by an electrocardiogram (ECG) in case of irregular beats, to allow timely detection of AF .
However, pulse palpation has a low specificity and is much less reliable than ECG '®. Moreover,
despite the fact that most guidelines recommend it, pulse palpation is often not performed by
doctors or nurses in clinical practice .

Because hypertension is the most common risk factor associated with AF %°, using an automatic
blood pressure monitor to detect AF would benefit the large number of hypertensive patients who
monitor their blood pressure at home, in the doctor’s office or in community pharmacies 20,
Recently, an automatic blood pressure device with an algorithm that can detect AF has been

proposed for opportunistic screening of AF when blood pressure is measured. Such a device

showed a very high sensitivity and specificity when compared to ECG monitoring [on average
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5 o8]
1 g
2 . . 2
3 (95% confidence interval), 0.98 (0.95, 1.00) and 0.92 (0.88, 0.96), respectively] and was expected g
4 =
5 to detect twice as many patients with AF as pulse palpation *'*’. Following results from studies 5
6 c
o
; including approximately 2,300 subjects, the NICE has now recommended the use of such §
@
9 . . .. o
10 technology to screen AF in primary care clinics **. 2
11 3 B
o h
12 The objective of the present investigation was to evaluate the ability of such a validated, electronic, g =
— w
13 o 9
14 oscillometric, blood pressure monitor embedding an algorithm for AF detection, to identify new ; =
15 < 5
©
16 cases of AF in an unselected population of a small community located in northern Italy, during a § $
17 & 8
18 . . . T o
19 hypertension screening campaign. =9
20 3 &
21 S 3
22 g
Q 35
23 METHODS 3 B
24 EmZ
25 !
20 358
27 Study design and participants =3 &
28 239
29 . . . . . 332
30 A community-based screening campaign focusing on blood pressure measurement and collection of ; ié
X co
31 "S5
32 basic information on main cardiovascular risk factors was performed. It was carried out in an %%E
33 ot
Q
34 unselected population of subjects aged >18 years, living in two small villages (Besnate and Solbiate Eg%
35 3m=
. . : . . . ERE
g? Arno) in the Northern area of Italy, close to the city of Varese, in the Lombardy region. Visits took 3 g
- =2
> 3
gg place in mobile units located in villages’ main squares. A questionnaire was administered to all = S
40 S 3
41 subjects and blood pressure was measured by non-healthcare operators, previously trained by a a g
42 2 5
43 physician who coordinated and supervised all the on-field activities. Information about subject’s " 3
44 5 o
45 age, gender, height and body weight, family history for cardiovascular diseases, smoking and ) ;
46 = 5
® o
j; drinking habits, personal clinical history for cardiovascular diseases, presence and treatment of % N
3
49 : o : o s 3
50 arterial hypertension, diabetes mellitus and dyslipidaemia, were collected and recorded on paper. S &
%] Q
51 . —
52 Following the interview, blood pressure was measured in triplicate at 1 minute interval with the %
53 3
54 patient in the sitting position since at least 5 minutes, according to current recommendations, by a l
55 =
gs validated, automatic, electronic, upper-arm sphygmomanometer (Microlife WatchBP Office AFIB, 8
QD
©
gg Microlife AG, Switzerland). The oscillometric blood pressure monitor embeds an algorithm that can =
60 5
(@8
°
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identify pulse irregularities compatible with AF during the automatic blood pressure measurement:
if at least 2 out of 3 measurements detected AF the “AFIB” symbol flashed on the display of the
device indicating a possible case of AF. In such a case, the doctor immediately performed a single-
lead ECG recording with a hand-held ECG recorder (Cardio-A Palm ECG, Shenzhen Creative
Industry Co Ltd., China), in order to check the patient’s rhythm. The ECG was performed by the
patient with the assistance of the doctor: he or she was asked to grab the device with the right hand
(palm and fingers) and to press the left side of the device with the centre of the left hand palm. The
ECG detected by such palm measurement is equivalent to a lead I ECG signal. A 30 sec recording
was performed and, if considered of poor quality by the assisting physician (a cardiologist
adequately trained and experienced in ECG interpretation), it was repeated. ECG tracings were
immediately visually inspected and checked by the doctor for confirming or excluding the presence
of AF. This arrhythmia was defined as the absence of distinct ‘p’ waves, an absolutely irregular RR
interval and an atrial cycle length <200 msec (300 bpm) on the recorded 30-sec ECG.

Prior to the examination, participants were asked to give written informed consent for collection
and analysis of their clinical data, according to current Italian law. All visits took place between
June 2013 and June 2015. The study design did not foresee any patients’ follow-up.

All data collected at the time of the examination were reported on a paper sheet. Individual data
were then entered in an electronic database to allow pooled analysis. Patients were considered

having AF when detection by the blood pressure monitor was confirmed by the single-lead ECG.

Statistical analysis

Data analysis was performed by grouping the patients according to the presence or absence of AF.
Given the observational nature of the study no sample size estimation was done. All subjects
provided valid data and thus no methodology for replacing missing data was implemented. Main
demographic and clinical data of the two subgroups were summarized by calculating the mean

(£SD) in case of continuous variables and the absolute (n) and relative (%) frequency in case of
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categorical variables. Differences across groups were evaluated by analysis of variance or Chi-
square test, depending on the type of variable. A p value of <0.05 was considered significant. Data

analysis was performed using IBM SPSS Statistics ver. 20 for Windows.

©CoO~NOUITA,WNPE

12 RESULTS

16 A total of 220 subjects were enrolled: all of them provided relevant information and were included
in the analysis. In 12 subjects the device detected a possible AF during the blood pressure

21 measurement: in 4 of them (1.8% of the whole population) this arrhythmia was confirmed by the
23 one-lead ECG, whereas for the remaining 8§ subjects sinus arrhythmia (n=1) or supraventricular

25 ectopic beats (n=7) were diagnosed. All subjects diagnosed for AF apparently were unaware of this
arrhythmia.

30 Demographic, anthropometric and clinical data of the participants, grouped by absence or presence
32 of AF or other arrthythmias, are summarised in Table 1. In the whole sample, mean subjects’ age

34 was 57.5 + 15.3 years, and males were slightly more prevalent than females (51.4 vs. 48.6%). A
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36 personal history for cardiovascular disease was recorded in 11.4% of subjects. Hypertension was
previously diagnosed in 36.4%, whereas an additional 17.2% of subjects had elevated blood

41 pressure values (>140/90 mmHg) during the automatic measurement. Diabetes and dyslipidaemia
43 were reported by 7.7% and 27.3% of subjects, respectively. Obesity was documented in 15.0% of
45 the sample.

Subjects with AF were older (77.0 £1.2 vs. 57.2 = 15.2 years, p=0.010), were more often obese

50 (50.0 vs. 14.4%, p=0.048) and were more likely to display a positive history for cardiovascular

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

52 disease (50.0 vs. 10.6%, p=0.014) than those without this arrhythmia. None of the patients
54 diagnosed with AF had a previous stroke, whereas two had a positive history for myocardial

56 infarction, one for heart failure and one for peripheral artery disease. AF patients also had higher
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levels of systolic blood pressure than those free from AF being nearly statically significant (151.5 +
6.1 vs. 133.9 £ 18.5 years, p=0.059).

When subjects with other types of arrhythmias were removed from the pool of subjects with no AF,
a statistically significant difference vs. AF subjects was still observed for age (p=0.010) and
concomitant cardiovascular diseases (0.017) (Table 1). The demographic and clinical features of
these subjects were superimposable to those of subjects without any arrhythmia, suggesting that
“false positive” subjects for AF have a lower risk than AF subjects. As a matter of fact, they were
younger (p=0.027), with 63% of subjects (5 out of 8) aged less than 65 years, less frequently obese

(p=0.028), less likely to have a cardiovascular disease (p=0.028) or high blood pressure (p=0.028).

DISCUSSION

Our community survey documented a 1.8% prevalence of AF in an unselected sample of the
population. Although based on a limited number of subjects, our results add a new piece of
information to existing evidence from larger surveys. The estimated prevalence of AF in
epidemiological studies carried out in Europe in the general population in the last decade ranged
between 1.9% and 2.9% *°. In a recent nationwide, retrospective, observational Italian study
involving 233 general practitioners and screening almost 300,000 patients representative of the
population, the prevalence of AF was 2.0%. Population based studies report the prevalence of
mostly known AF, whereas in our study all subjects in whom AF was detected were unaware of
their condition. This may be possibly related to a sampling bias in that people with known AF may
have decided not to be screened because they were already aware of their condition and regularly
followed by their physician. Thus, our approach may be useful to detect unaware cases of AF, and
our results suggest that the true prevalence of AF in the community may be higher than that

reported in population studies.
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9 ©
1 g
2 3
3 In our study, consistent with previous evidence, age, obesity, previous cardiovascular diseases and g
4 =
5 hypertension were important independent risk factors for AF 3035 We did not find any significant gf
6 c
o
; relationship between other established cardiovascular risk markers, such as smoking, diabetes or §
@
9 . . . . o
10 dyslipidaemia and the development of new-onset AF, but this may be related to the small sample of 2
11 3 &
o ©
12 subjects with AF included in our survey. o B
) y o B
— w
13 o 9
14 Interestingly, our study showed that subjects who were falsely diagnosed as having AF during ; =
15 s S
16 blood pressure measurement had demographic and clinical characteristics similar to those of § $
15
19 subjects without any arrhythmia. Notably, they were younger than 65 years, this confirming the soq
S B
20 o o
21 consistency of the common indication to screen AF in subjects older than 65 years '°. Our results g E
22 (g S
23 seem also to suggest that, when a community screening approach based on blood pressure S &
24 EmZ
. . . . . . m
25 measurement with the AFIB technique is followed, it would be more practical, economical and ‘é 2 El
26 a LN}
2o o
% logistically affordable, to seek for AF confirmation by ECG only in older subjects, for whom the s § >
23 g
29 e 53¢
30 chance of true positivity is much larger. é i 3
c o
31 "S5
32 Screening for AF in people over the age of 65 years leads to improved detection of AF as compared %%E
33 of
Q
34 to routine clinical practice. However, in a large randomized trial, the effect on overall AF diagnosis Es”g%
35 3m=
. .. . . ERE
g? rate for systematic and for opportunistic screening was comparable [odds ratio and 95% confidence 3 g
- =2
> 3
gg interval: 1.57 (1.08, 2.26) and 1.58 (1.10, 2.29), respectively]. The number of subjects needed to be = S
L o
40 3 2
41 screened in order to detect one additional case compared to routine practice was 172 subjects (95% 3 3
42 2 o
43 confidence interval: 94 to 927) for systematic screening and 167 (92 to 806) for opportunistic § =
44 5 o
45 screening *%’. 5 <
46 = %
j; The present study reported that one out of four subjects who were positively diagnosed for AF with % N
3
49 : : . : : s 3
50 the blood pressure monitor actually had the disease as was confirmed with ECG. This result is S &
" b}
51 . —
52 worse than a previous study performed among 1,000 primary care patients which found a positive %
53 3
54 predictive value of 44% with the Microlife WatchBP Home A device *°. However, this study was l
55 =
gs performed among subjects 75 years and older. If, for our study, only patients older than 65 years 8
QD
o8 would have been considered this would have led to a positive predictive value of 57% obtained with E:
59 p p E
60 5
(@8
°
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the blood pressure monitor. In any case, the result of the present study seems to be an
improvement in comparison to pulse palpation as demonstrated in the SAFE trial where one in 5.7
ECG referrals led to a positive AF detection 37 In addition, as pulse palpation generally has a lower
sensitivity value (87%) 37 for detecting AF than the blood pressure monitor (98%) 7t is not
unlikely that the latter has led to the detection of more patients with AF.

Although single-lead ECG approaches with either automatic interpretation or cardiologist over-
reading have been successfully used for screening AF in primary care practices or community

%49 they may not always be accurate when interpreted by a primary care doctor *'. The

pharmacies
use of a blood pressure monitor with AF detector may, therefore, be a possible efficacious

alternative to single-lead ECG, as recently documented in a direct comparison study .

Study limitations and strength

Our study suffers from some limitations. First of all, the diagnosis of AF was confirmed by a
cardiologist using a one-lead ECG device whereas the gold standard is a 12-lead ECG. However, as
mentioned before, recent studies have shown high accuracy and feasibility, as well as cost-
effectiveness, of AF screening with one-lead ECG devices either with automatic or physician’s
interpretation **~**’. We are of the opinion that readings from a hand-held one-lead ECG recorder
may have sufficient quality to make an appropriate diagnosis, particularly because in our case 30-
sec tracings were repeated several times in case of doubt and correct interpretation was immediately
warranted by an experienced cardiologist. Second, given the opportunistic nature of the screening
campaign we could not systematically check the possible presence of AF in all subjects, including
those apparently negative during the blood pressure measurement. However, since several studies
have shown a good specificity (89-92%) and a high sensitivity (97-100%) of the methodology of >2
out of 3 measurements >’ we may assume that the chance that subjects with true AF could be
diagnosed is reasonably high and much higher than that of missing a false negative. Third, AF

usually occurs more frequently in males than in females >*°, gender representing one of the most
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powerful risk factors for AF together with age and cardiovascular comorbidities. However, this was
not the case for our survey, were the proportion of men and women reporting AF was exactly the

same. We cannot exclude that the observational nature of our study, the relatively unselected

©CoO~NOUITA,WNPE

10 sample of the population and the small number of AF subjects, might have prevented an accurate
12 estimation of the relative importance of various factors contributing to the genesis of the

14 arrhythmia. Moreover, we must acknowledge that the prevalence of AF in our population, though
16 very close to that observed in a large nationwide Italian survey, might not be representative of the
phenomenon in the whole country, also because undetermined selection related to the willingness of
21 being screened cannot be excluded. In addition, we cannot rule out possible regional differences in
23 the prevalence of AF, and consequent representation bias, particularly because data have been

25 collected in a population resident in a highly developed area of the country.

The strength of the presented approach for the screening of AF is that screening is automatically

30 performed during consecutive automatic blood pressure measurements without extra efforts. This
32 means that the current finding of AF cases comes on top of the detection of hypertension which was

34 present in 53.6% of the screened population, with 36.4% of the overall population aware and 17.2%
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36 (approximately one-third) unaware of their condition.

41 Conclusions

43 In conclusion, our small-scale observational study indicates that opportunistic screening of AF by
45 blood pressure measurement, with confirmation by one lead ECG monitoring if AF is detected, is
feasible to diagnose this arrhythmia in unaware subjects dwelled in the community. Since the

50 majority of the false AF positive subjects were younger than 65 years of age and all of the AF

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

52 positive subjects was older than 65 years, this study confirms validity of recommending

54 opportunistic screening of AF by BP measurements in patients older than 65 years [27].
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Whether such an approach might have a positive impact on clinical, social and economic outcomes

needs to be demonstrated in large well-designed prospective studies.
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Table 1. Demographic and clinical characteristics of the subjects enrolled in the study. P-values refer to the statistical significance of the difference

across the different study subgroups.

p-value p-value
Subjects . . p-value subjects p-value subjects 5 .
Subjects without AF or Subjects with without AF or any  Subjects with subjects with AF vs. subjects with .
. other . X . AF vs. All subjects
with no AF any other arrhvthmias other arrhythmia AF with AF vs. subjects subiects with (n=220)
(n=216) arrhythmia v vs. subjects with (n=4) subjects  without AF J
VY (n=8) X X other
(n=208) other arrhythmias with no AF  or any other .
. arrhythmias
arrhythmia
572+15.2 572+153 564+ 148 77.0+1.2 57.5+£153

Age (years) (20— 84) (20-84) (32-74) 0.880 (76— 78) 0.010 0.010 0.027 (20— 84)

111/105 106 /102 5/3 2/2 113/107

0,

Male / Female (%) (514)/(48.6)  (51.0)/(49.0)  (62.5)/(37.5) 0.522 (50.0) / (50.0) 0.956 0.970 0.679 (51.4)/ (48.6)
Height (cm) 166.7 +£9.3 166.6 +£9.3 169.5 +8.2 0.383 1703 £8.2 0.447 0.434 0.895 166.8 £9.3
Weight (kg) 71.6 £15.0 71.7+15.1 67.1+11.0 0.397 80.8 +17.5 0.226 0.235 0.140 71.7+15.0
BMI (kg/m?) 25.6+4.3 257+43 233 +3.1 0.122 27.7+4.5 0.337 0.357 0.096 257+43
Obesity (BMI >30 kg/m?) 31(14.4) 31(14.9) 0(0.0) 0.238 2 (50.0) 0.048 0.055 0.028 3.3(15.0)
Current smokers (%) 37(17.1) 34 (16.3) 3(37.5) 0.119 1(25.0) 0.680 0.644 0.665 38(17.3)
Alcohol drinkers (%) 94 (43.5) 91 (43.8) 3(37.5) 0.726 1(25.0) 0.459 0.454 0.665 95 (43.2)
Cardiovascular diseases (%) 23 (10.6) 23 (11.1) 0(0.0) 0.320 2 (50.0) 0.014 0.017 0.028 25(11.4)
Hypertension (%) 78 (36.1) 78 (37.5) 0(0.0) 0.053 2 (50.0) 0.567 0.609 0.028 80 (36.4)
Diabetes (%) 17(7.9) 17 (8.2) 0(0.0) 0.400 0(0.0) 0.559 0.551 - 17 (7.7)
Dyslipidaemia (%) 60 (27.8) 60 (28.8) 0(0.0) 0.074 0(0.0) 0.216 0.205 - 60 (27.3)
SBP (mmHg) 133.9+18.5 133.8+18.4 136.4+22.2 0.697 151.5+6.1 0.059 0.058 0.182 1342 +18.5
DBP (mmHg) 81.0+12.0 80.4+10.0 82.8+10.5 0.524 88.3+12.0 0.233 0.125 0.372 81.1+12.1
HR (bpm) 72.9+11.3 732+11.4 67.0+5.9 0.129 723+3.6 0.905 0.873 0.445 729+11.2

AF: Atrial Fibrillation; BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart Rate.
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Abstract

Objective: Timely detection of atrial fibrillation (AF) may effectively prevent cardiovascular
consequences. However, traditional diagnostic tools are either poorly reliable (pulse palpation) or
not readily accessible (electrocardiogram, ECG) in the general practice. We tested whether an
automatic oscillometric blood pressure (BP) monitor embedded with an algorithm for AF detection
might be effective for opportunistic screening of asymptomatic AF in the community.

Setting: Community-based screening campaign in an unselected population to verify the feasibility
of AF screening with a Microlife WatchBP Office BP monitor with patented AFIB algorithm.
When possible AF was detected (>2 of 3 BP measurements reporting AF) a doctor immediately
performed a single-lead ECG in order to confirm or exclude the presence of the arrhythmia. Main
demographic and clinical data was also collected.

Participants: 220 consecutive subjects from an unselected sample of individuals of a small Italian
community.

Primary and secondary outcome measures: number of patients detected with AF and diagnosed
risk factors for AF.

Results: In 12 of 220 subjects the device detected possible AF during the BP measurement: in 4 of
them (1.8%) the arrhythmia was confirmed by the ECG. Subjects with AF were more likely to be
older (77.0 £1.2 vs. 57.2 + 15.2 years, p=0.010), obese (50.0 vs. 14.4%, p=0.048) and to suffer from
a cardiovascular disease (50.0 vs. 10.6%, p=0.014) than non-AF subjects. Subjects with positive BP
AF reading and non-AF arrhythmias (n=8) did not differ in their general characteristics from
subjects with negative BP AF reading and were younger than AF subjects (mean age 56.4 + 14.8,
p=0.027; 5 of 8 subjects aged <65 years).

Conclusions: Opportunistic screening of AF by BP measurement is feasible to diagnose this
arrhythmia in unaware subjects, particularly in those older than 65 years, who are the target patient

group recommended by current AF screening guidelines.

Keywords: atrial fibrillation; blood pressure measurement; Italy
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Strengths and limitations of this study
A blood pressure (BP) monitor with atrial fibrillation (AF) detecting algorithm was tested in

an unselected population resident in the community

©CoO~NOUITA,WNPE
[ ]

10 o [Each case of AF found was immediately verified with an ECG device by an experienced
12 cardiologist

14 e Additional demographic and clinical data was collected to verify risk factors for AF

17 e The screening tool unmasked 4 unaware cases of AF in the community, corresponding to
19 1.8% of the screened population

21 e Main risk factor for AF was advanced age, followed by a positive medical history for

23 cardiovascular disease or obesity

26 e Five out of the § subjects with positive BP AF readings with non-AF arrhythmia were

28 younger than 65 years of age. All of the true positive AF subjects were older than 65 years
30 of age, indicating that the screening would have been more efficient if only those older than
32 65 years would have been considered

35 e Screening of AF by BP measurement, confirmed by ECG monitoring, in subjects older than
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INTRODUCTION

Atrial fibrillation (AF) is the most common form of sustained arrhythmia in clinical practice.[1] Its
prevalence in developed countries approximates 1.5-2% in the general population and varies with
age and sex: it is present in <0.5% of subjects younger than 50 years, 3-4% of those aged 60-70
years and 5-15% of those aged 80 years or older.[2,3] However, recent insights indicate that this
most likely is an underestimation as improved screening with innovative tools leads to significant
increase in detection of patients with AF.[4,5] This arrhythmia is associated with a 5-fold increased
risk of stroke and 3-fold increased incidence of congestive heart failure, and high mortality.[2,6,7]
Usually, AF progresses from short, rare episodes (paroxysmal) to longer and more stable forms
(persistent, long-standing persistent and permanent): in 25 to 40% of patients it remains silent for
long before diagnosis.[8,9] As AF is often asymptomatic, stroke is the initial dramatic presentation
that leads to its detection in up to 25% of subjects.[10-12]

Early detection and treatment of patients with asymptomatic AF before the first complications occur
is a recognised priority for the prevention of strokes by all major guidelines.[11,13-17] In particular
the European Society of Cardiology recommends pulse-taking in all subjects aged >65 years,
followed by an electrocardiogram (ECG) in case of irregular beats, to allow timely detection of
AF.[15] However, pulse palpation has a low specificity and is much less reliable than ECG.[18]
Moreover, despite the fact that most guidelines recommend it, pulse palpation is often not
performed by doctors or nurses in clinical practice.[19]

Because hypertension is the most common risk factor associated with AF,[20] using an automatic
blood pressure (BP) monitor to detect AF would benefit the large number of hypertensive patients
who monitor their BP at home, in the doctor’s office or in community pharmacies.[20] Recently, an
automatic BP device with an algorithm that can detect AF has been proposed for opportunistic
screening of AF when BP is measured. Such a device showed a very high sensitivity and specificity

when compared to ECG monitoring [on average (95% confidence interval), 0.98 (0.95, 1.00) and
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5 o8]
1 g
2 3
3 0.92 (0.88, 0.96), respectively] and was expected to detect twice as many patients with AF as pulse g
4 =
5 palpation.[21-27] Following results from studies including approximately 2,300 subjects, the NICE 5
6 c
o
; has now recommended the use of such technology to screen AF in primary care clinics.[28] §
@
9 . . . o . . o
10 The objective of the present investigation was to evaluate the ability of such a validated, electronic, 2
I e
11 o ©
12 oscillometric, BP monitor embedded with an algorithm for AF detection, to identify new cases of g =
— w
13 o 9
14 AF in an unselected population of a small community located in northern Italy, during a ; =
15 S S
i? hypertension screening campaign. 2 %
<
20 3 5
21 METHODS s E
22 @ 3
23 S K
24 & mg
o
25 Study design and participants 27
26 a LN}
2o o
% A community-based screening campaign focusing on BP measurement and the collection of basic s § >
2209
29 : : : : : : : 53¢
30 information on main cardiovascular risk factors was performed. It was carried out in an unselected ; ié
X co
31 "S5
32 population of subjects aged >18 years, living in two small villages (Besnate and Solbiate Arno) in %%E
33 ot
Q
34 the Northern area of Italy, close to the city of Varese, in the Lombardy region. Visits took place in Es”g%
35 3m=
. . . . . 5 . .. . ERE
g? mobile units located in the villages’ main squares. A questionnaire was administered to all subjects 3 g
- =2
38 d BP d by non-health t iously trained by a physician wh 23
39 an was measured by non-healthcare operators, previously trained by a physician who = 3
40 s 2
41 coordinated and supervised all the on-field activities. Information about the subject’s age, gender, 3 3
42 2 o
43 height, body weight and family history for cardiovascular diseases were collected. Also recorded " 3
44 5 o
45 were their habits in relation to smoking drinking and personal clinical history for cardiovascular ) ;
46 T =
® o
j; diseases, presence and treatment of arterial hypertension, diabetes mellitus and dyslipidaemia. % I~
49 . o o o o _ s 3
50 Following the interview, BP was measured in triplicate at 1 minute interval time with the patient in S X
%] Q
51 . —
52 the sitting position having rested for at least 5 minutes, according to current recommendations, by a %
53 3
54 validated, automatic, electronic, upper-arm sphygmomanometer (Microlife WatchBP Office AFIB, l
55 =
gs Microlife AG, Switzerland). The oscillometric BP monitor is embedded with an algorithm that can S
QD
©
gg identify pulse irregularities compatible with AF during the automatic BP measurement: if at least 2 =
60 5
(@8
°
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out of 3 measurements detected AF the “AFIB” symbol flashed on the display of the device
indicating a possible case of AF. In such a case, the doctor immediately performed a single-lead
ECG recording with a hand-held ECG recorder (Cardio-A Palm ECG, Shenzhen Creative Industry
Co Ltd., China), in order to check the patient’s heart rhythm. The ECG was performed by the
patient with the assistance of the doctor: he or she was asked to grab the device with the right hand
(palm and fingers) and to press the left side of the device with the centre of the left hand palm. The
ECG detected by such palm measurement is equivalent to a single lead ECG signal. A 30 sec
recording was performed and, if considered of poor quality by the assisting physician (a cardiologist
adequately trained and experienced in ECG interpretation), it was repeated. ECG tracings were
immediately visually inspected and checked by the doctor who either confirmed or excluded the
presence of AF. This arrhythmia was defined by the absence of distinct ‘p’ waves, an absolutely
irregular RR interval and an atrial cycle length <200 msec (300 bpm) on the recorded 30-sec ECG.
Since this was a health awareness campaign no approval by any Ethics Committee was required,
according to the Italian regulations. However, prior to the examination, all participants were asked
to give written informed consent for the collection and analysis of their clinical data, according to
the Italian Personal Data Protection Code. All visits took place between June 2013 and June 2015.
The design of the study did not envisage any patients’ follow-up.

All data collected at the time of the examination was recorded on a paper sheet. The individuals’
data was then entered in an electronic database to allow pooled analysis. Patients were considered

having AF when detection by the BP monitor was confirmed by the single-lead ECG.

Statistical analysis

Data analysis was performed by grouping the patients according to the presence or absence of AF.
Given the observational nature of the study no sample size estimation was done. All subjects
provided valid data and thus no methodology for replacing missing data was implemented. Main

demographic and clinical data of the two subgroups were summarized by calculating the mean
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1 g
2 3
3 (£SD) in case of continuous variables and the absolute (n) and relative (%) frequency in case of g
4 =
5 categorical variables. Differences across groups were evaluated by analysis of variance or Chi- gf
6 c
o

; square test, depending on the type of variable. A p value of <0.05 was considered significant. Data §
@

o

20 analysis was performed using IBM SPSS Statistics ver. 20 for Windows. 2
11 s 5
12 T E
13 ® @
14 RESULTS g 3
< =

15 o O
16 8 3
2 3

:
19 A total of 220 subjects were enrolled: all of them provided the relevant information and were % @
S B

20 o o
21 included in the analysis. In 12 subjects the device detected possible AF during the BP measurement: 5 E
22 2 o
23 in 4 of them (1.8% of the whole population) this arrhythmia was confirmed by the one-lead ECG, S E
24 EmZ
25 whereas for the remaining 8 subjects sinus arrhythmia (n=1) or supraventricular ectopic beats (n=7) ‘é (r%n El
26 a g. N
% were diagnosed. All subjects diagnosed for AF apparently were unaware of this arrhythmia. 5 § &
2209

=05

ég Demographic, anthropometric and clinical data of the participants, grouped by absence or presence é ;é
31 "S5
32 of AF or other arrthythmias, are summarised in Table 1. In the whole sample, mean subjects’ age 525
33 a2
Q ==

34 was 57.5 + 15.3 years, and males were slightly more prevalent than females (51.4 vs. 48.6%). A g’g%
35 3m=
36 personal history for cardiovascular disease was recorded in 11.4% of subjects. Hypertension was 593
37 i . g
gg previously diagnosed in 36.4%, whereas an additional 17.2% of subjects had elevated BP values = S
L o

40 3 2
41 (>140/90 mmHg) during the automatic measurement. Diabetes and dyslipidaemia were reported by a g
42 L o
43 7.7% and 27.3% of subjects, respectively. Obesity was documented in 15.0% of the sample. § =
44 5 o
42 Subjects with AF were older (77.0 £1.2 vs. 57.2 & 15.2 years, p=0.010), were more often obese ) ;
4 - 5
® o

j; (50.0 vs. 14.4%, p=0.048) and were more likely to display a positive history for cardiovascular % I~
= N

gg disease (50.0 vs. 10.6%, p=0.014) than those without this arrhythmia. None of the patients ‘% §
%] Q

51 . —
52 diagnosed with AF had a previous stroke, whereas two had a positive history for myocardial %
53 3
54 infarction, one for heart failure and one for peripheral artery disease. AF patients also had higher l
55 >
gs levels of systolic BP than those free from AF, but the difference was not statically significant (151.5 8
58 _ %:-j
59 + 6.1 vs. 133.9 £+ 18.5 years, p=0.059). 5
60 @
(@8

°
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When subjects with positive BP AF reading with non-AF arrhythmias were removed from the pool
of subjects with no AF, a statistically significant difference vs. AF subjects was still observed for
age (p=0.010) and concomitant cardiovascular diseases (0.017) (Table 1). The demographic and
clinical features of these subjects were superimposable to those of subjects without any arrhythmia
detected during BP measurement, suggesting that subjects with positive BP AF reading with non-
AF arrhythmias have a lower risk than those with positive BP AF reading with AF. As a matter of
fact, they were younger (p=0.027), with 5 out of 8 subjects aged less than 65 years, less frequently

obese (p=0.028), less likely to have a cardiovascular disease (p=0.028) or high BP (p=0.028).

DISCUSSION

Our community survey documented a 1.8% prevalence of AF in an unselected sample of the
population. Although based on a limited number of subjects, our results add a new piece of
information to existing evidence from larger surveys. The estimated prevalence of AF in
epidemiological studies carried out in Europe in the general population in the last decade ranged
between 1.9% and 2.9%.[29] In a recent nationwide, retrospective, observational Italian study
involving 233 general practitioners and screening almost 300,000 patients representative of the
population, the prevalence of AF was 2.0%.[30] Population based studies report the prevalence of
mostly known AF, whereas in our study all subjects in whom AF was detected were unaware of
their condition. This may be possibly related to a sampling bias in that people with known AF may
have decided not to be screened because they were already aware of their condition and regularly
followed by their physician. Thus, our approach may be useful to detect unaware cases of AF, and
our results suggest that the true prevalence of AF in the community may be higher than that
reported in population studies.

In our study, consistent with previous evidence, age, obesity, previous cardiovascular diseases and

hypertension were important independent risk factors for AF.[31-36] We did not find any
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9 o8]

1 g

2 - - . . . | 2

3 significant relationship between other established cardiovascular risk markers, such as smoking, g

4 =

5 diabetes or dyslipidaemia and the development of new-onset AF, but this may be related to the gf

6 c

o

; small sample of subjects with AF included in our survey. §

@

9 . . . . . o

10 Interestingly, our study showed that subjects who were falsely diagnosed as having AF during BP 2

I e

11 o ©

12 measurement had demographic and clinical characteristics similar to those of subjects with negative g =

13 g &

14 BP AF reading. Notably, they were younger than 65 years, which implies lower need for treatment ; =

15 s S

i? than those who are older. Therefore, our results, seem to suggest that, when a community screening § $

=. N

«Q o

ig approach based on BP measurement with the AFIB technique is followed, it would be more % E

S B

20 e 9

practical, economical and logistically affordable, to seek for AF confirmation by ECG only subjects S 3

21 2 o

22 2 o

23 older than 65 years of age. This is related to both the higher AF incidence, which increases the =) E

24 c >

m

25 chance of true positivity, and the higher need for treatment among those older than 65 years of age ‘é 2 El

26 a g. N

27 =R

as compared to those who are younger. ZoOo

28 239

29 . . . . 332

30 Screening for AF in people over the age of 65 years leads to improved detection of AF as compared é ;é

31 "S5

32 to routine clinical practice. However, in a large randomized trial, the effect on overall AF diagnosis %%E

33 ot

Q

34 rate for systematic and for opportunistic screening was comparable [odds ratio and 95% confidence ag%

35 3m=

. . . ERE

g? interval: 1.57 (1.08, 2.26) and 1.58 (1.10, 2.29), respectively]. The number of subjects needed to be 3 "Z

- =2

> 3

gg screened in order to detect one additional case compared to routine practice was 172 subjects (95% = S

L o

40 3 2

41 confidence interval: 94 to 927) for systematic screening and 167 (92 to 806) for opportunistic a g

42 8 o

43 screening.[37,38] § §

44 3 o

45 The present study reported that one out of four subjects who were positively diagnosed for AF with ) ;

46 ~ 5

® o

j; the BP monitor actually had the disease as was confirmed with ECG. This result is worse than a % a
3

49 . : . : . - s 3

50 previous study performed among 1,000 primary care patients which found a positive predictive S &

%] Q

51 . —

52 value of 44% with the Microlife WatchBP Home A device.[25] However, this study was performed %

53 3

54 among subjects 75 years and older. If, for our study, only patients older than 65 years would have @

g subj y y, only p y w

55 =

gs been considered this would have led to a positive predictive value of 57% obtained with the BP g

QD

©

gg monitor. In any case, the result of the present study seems to be an improvement in comparison to _g

60 @

(@8

°
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pulse palpation as demonstrated in the SAFE trial where one in 5.7 ECG referrals led to a positive
AF detection.[38] In addition, as pulse palpation generally has a lower sensitivity value (87%) [38]
for detecting AF than the BP monitor (98%) [27] it is not unlikely that the latter has led to the
detection of more patients with AF.

Although in our study the use of a BP monitor with AF detector showed to be useful, it needed
confirmation by a single-lead ECG. The latter approach, coupled with cardiologist interpretation
has been successfully tested for screening AF in primary care practices or community pharmacies
and it is presently considered the first-choice method for screening programmes for detection of

undiagnosed AF. [39-41]

Study limitations and strength

Our study suffers from some limitations. First of all, the diagnosis of AF was confirmed by a
cardiologist using a one-lead ECG device whereas the gold standard is a 12-lead ECG. However, as
mentioned before, recent studies have shown high accuracy and feasibility, as well as cost-
effectiveness, of AF screening with one-lead ECG devices with physician’s interpretation. [24,39-
41] We are of the opinion that readings from a hand-held one-lead ECG recorder may have
sufficient quality to make an appropriate diagnosis, particularly because in our case 30-sec tracings
were repeated several times in case of doubt and correct interpretation was immediately warranted
by an experienced cardiologist. Second, at the present research setting an experienced cardiologist
verified the presence of AF when detected during the BP measurement and transmitted the results to
the person’s practitioner in order to initiate the therapy. Although this may seem to limit the
application of this approach for community screening, as a matter of fact, the presence of a
cardiologist is not required for general community screening. Similar to other public health
screening events (e.g. BP measurement) creating awareness and refer people to their general
practitioners (perhaps with an ECG print-out) after an AF positive BP measurement can also have a

positive healthcare effect.
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o8]
) 11 E
2 o » . | . 2
3 Third, given the opportunistic nature of the screening campaign we could not systematically check g
4 =
5 the possible presence of AF in all subjects, including those apparently negative during the BP E
6 c
o
; measurement. However, since several studies have shown a good specificity (89-92%) and a high §
@
9 e =
10 sensitivity (97-100%) of the methodology of >2 out of 3 measurements [27] we may assume that 2
I e
11 o ©
12 the chance that subjects with true AF could be diagnosed is reasonably high and much higher than g =
— w
13 o 9
14 that of missing a false negative. Fourth, AF usually occurs more frequently in males than in ; =
15 < 5
©
16 females, [2,29] gender representing one of the most powerful risk factors for AF together with age 2 3
17 R
18 g B
19 and cardiovascular comorbidities. However, this was not the case for our survey, where the = g
S B
20 o o
21 proportion of men and women reporting AF was exactly the same. We cannot exclude that the s E
22 @ 3
23 observational nature of our study, the relatively unselected sample of the population and the small S &
24 EmZ
. . o o ® m
25 number of AF subjects, might have prevented an accurate estimation of the relative importance of 33 El
26 a LN}
2o o
% various factors contributing to the genesis of the arrhythmia. Moreover, we must acknowledge that s § >
2209
29 . ) ) ' . 05
30 the prevalence of AF in our population, though very close to that observed in a large nationwide é ig
c o
31 "S5
32 Italian survey, [30] might not be representative of the phenomenon in the whole country; also %%E
33 ot
Q
34 because undetermined selection bias related to the willingness of being screened cannot be Es”g%
35 3m=
.. . . . . ERE
g? excluded. In addition, we cannot rule out possible regional differences in the prevalence of AF, and 3 g
- =2
> 3
gg consequent representation bias, particularly because data has been collected in a population resident = S
L o
40 3 2
41 in a highly developed area of the country. a g
42 . : ) . 5 8
43 The strength of the presented approach for the screening of AF is that screening is automatically o 3
44 2 5
3 o
45 performed during consecutive automatic BP measurements without extra effort. This means that the ) ;
46 T =
® o
j; current finding of AF cases comes on top of the detection of hypertension which was present in % N
3
49 o : s 3
50 53.6% of the screened population, with 36.4% of the overall population aware and 17.2% S &
%] Q
51 . —
52 (approximately one-third) unaware of their condition. &
53 S
54 ®
@
55 =
o6 Conclusions g
57 >
58 '%
59 5
60 @
(@8
°
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In conclusion, our small-scale observational study indicates that opportunistic screening of AF by
BP measurement, with confirmation by one lead ECG monitoring if AF is detected, is feasible to
diagnose this arrhythmia in unaware subjects. Since the majority of the subjects with positive BP
AF reading and non-AF arrhythmias were younger than 65 years of age and all of the AF positive
subjects were older than 65 years, this study confirms validity of recommending opportunistic
screening of AF by BP measurements in patients older than 65 years®'.

Whether such an approach might have a positive impact on clinical, social and economic outcomes

needs to be demonstrated in large well-designed prospective studies.
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Table 1. Demographic and clinical characteristics of the subjects enrolled in the study. P-values refer to the statistical significance of the difference

across the different study subgroups.

p-value subjects value p-value
. Subjects with  without AF or any pva subjects with
Subjects L . p-value subjects
. . positive BP AF  other arrhythmia . . . . AF vs.
Subjects without AF or . . . . Subjects with subjects with AF vs. . . .
X readings with vs. subjects with . . subjects with All subjects
with no AF any other I, AF with AF vs. subjects P _
_ . non-AF positive BP AF _ . . positive BP (n=220)
(n=216) arrhythmia . R . (n=4) subjects without AF .
p arrhythmias readings with ., AF readings
(n=208) _ with no AF  or any other .
(n=8) non-AF arrhvihmia with non-AF
arrhythmias V arrhythmias
572+152 572+153 56.4+14.8 77.0+£1.2 575+153
Age (years) (20— 84) (20-84) (32-74) 0.880 (76— 78) 0.010 0.010 0.027 (20— 84)
111/105 106 /102 5/3 2/2 113/107
0,
Male / Female (%) (51.4)/(48.6)  (51.0)/(49.0)  (62.5)/(37.5) 0.522 (50.0) / (50.0) 0.956 0.970 0.679 (51.4) / (48.6)
Height (cm) 166.7 £9.3 166.6 +9.3 169.5 +8.2 0.383 170.3 £8.2 0.447 0.434 0.895 166.8 £9.3
Weight (kg) 71.6£15.0 71.7+15.1 67.1£11.0 0.397 80.8+17.5 0.226 0.235 0.140 71.7+£15.0
BMI (kg/m?) 25.6+4.3 257+43 233+3.1 0.122 27.7+4.5 0.337 0.357 0.096 25.7+4.3
Obesity (BMI >30 kg/m?) 31(14.4) 31(14.9) 0(0.0) 0.238 2 (50.0) 0.048 0.055 0.028 3.3 (15.0)
Current smokers (%) 37(17.1) 34 (16.3) 3(37.5) 0.119 1(25.0) 0.680 0.644 0.665 38 (17.3)
Alcohol drinkers (%) 94 (43.5) 91 (43.8) 3(37.5) 0.726 1(25.0) 0.459 0.454 0.665 95 (43.2)
Cardiovascular diseases (%) 23 (10.6) 23 (11.1) 0(0.0) 0.320 2 (50.0) 0.014 0.017 0.028 25(11.4)
Hypertension (%) 78 (36.1) 78 (37.5) 0(0.0) 0.053 2 (50.0) 0.567 0.609 0.028 80 (36.4)
Diabetes (%) 17(7.9) 17 (8.2) 0(0.0) 0.400 0(0.0) 0.559 0.551 - 17(7.7)
Dyslipidaemia (%) 60 (27.8) 60 (28.8) 0(0.0) 0.074 0(0.0) 0.216 0.205 - 60 (27.3)
SBP (mmHg) 133.9+18.5 133.8 £ 18.4 136.4£22.2 0.697 151.5+6.1 0.059 0.058 0.182 1342 +18.5
DBP (mmHg) 81.0+£12.0 80.4+10.0 82.8+10.5 0.524 88.3+12.0 0.233 0.125 0.372 81.1£12.1
HR (bpm) 72.9+11.3 732+114 67.0+£59 0.129 723+3.6 0.905 0.873 0.445 729+11.2

AF: Atrial Fibrillation; BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart Rate.
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