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Ambulatory blood pressure monitoring with atrial fibrillation
detection algorithm: two birds with one stone
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Blood pressure (BP) measurement in the presence of atrial
fibrillation (AF) is considered as difficult and uncertain due
to the increased beat-to-beat BP variability (BPV) which
renders even the gold standard manual auscultatory method
problematic [1]. There is a lack of validated automated
electronic devices specifically in the presence of AF, and no
agreed standard on how to test the device accuracy in these
patients [1]. The 2023 European Society of Hypertension
guidelines recommend taking at least triplicate manual
auscultatory BP measurements in patients with AF, but
automated oscillometric devices may also be used [2].
Another problem is that as automated BP measuring devices
are increasingly used in the office or clinic, asymptomatic
AF may be missed during a routine visit since pulse aus-
cultation/palpation may not be performed. This is highly
important because AF is highly prevalent in the elderly
people with hypertension [1].

In this issue of the Hypertension Research journal, Lund-
wall et al. presented a subanalysis from the telemonitoring
TEMPLAR project, aiming to perform intra-individual com-
parisons of ambulatory BP (ABP) measurements during both
indicated AF and sinus rhythm (SR) [3]. From 4,398 indivi-
duals referred by general practitioners for ABP monitoring in
community pharmacies in Italy, data from 430 selected
elderly, mostly hypertensive participants (mean age 78 years,
77% hypertensives) were analyzed. Patients were fitted with a
sophisticated ABP monitoring device with an embedded AF-
specific algorithm that allowed AF detection during each BP
measurement. The participants included in the final analysis

fulfilled two criteria: (i) > 30% of their ABP measurements
indicated AF, and (ii) ≥ 3 consecutive ABP measurements
in each rhythm were required. Using these criteria, the
researchers aimed to include patients with paroxysmal AF
with episodes longer than 30min. Their main study findings
were: (i) about 10% of screened patients were categorized as
having paroxysmal AF, most of them being undiagnosed,
(ii) daytime and nighttime systolic BP values during AF
were similar to the respective ones during SR, whereas only
nighttime diastolic BP was higher in AF compared to SR, (iii)
diastolic but not systolic BPV was higher in AF, and (iv) the
results were not largely influenced by heart rate.

The issue of optimal AF screening in selected popula-
tions is very challenging and to this aim the implementation
of AF detection algorithms in different types of automated
BP monitors can be a game changer. The 2020 European
Society of Cardiology AF management guidelines recom-
mend screening for AF in hypertensive and elderly patients,
and BP monitors with specific AF detection algorithms
are listed among the recommended screening tools [4].
Especially, ambulatory and home BP monitoring with
devices equipped with such diagnostic algorithms may
allow opportunistic AF screening in many snapshots, which
is crucial for detecting paroxysmal AF. Meta-analyses of
studies comparing the detection accuracy of such devices vs
simultaneous reference electrocardiography (ECG) have
indicated considerable diagnostic potential with a pooled
sensitivity and specificity of 95% and 94%, respectively [1].
In 2018, Kollias et al. published the first study using an
ABP device with AF specific algorithm (same device as
in the study by Lundwall et al.) vs reference 24-h
Holter ECG monitoring and performed a receiver operat-
ing characteristics curve analysis to define the percentage of
AF-positive readings required to safely settle the diagnosis
of paroxysmal or permanent AF (approximately > 30%) [5].
Two additional studies with ABP devices have been pub-
lished [6, 7], one with the same device as in the study by
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Kollias et al. and Lundwall et al. [6] (Table 1). ABP devices
taking multiple BP measurements during a monitoring day
could indeed serve as a useful tool for the detection of
asymptomatic paroxysmal AF during the routine use of
ABP monitoring in the elderly for its classic indications in
hypertension. The study by Lundwall et al. reported that
among 4,398 individuals, 456 had permanent or paroxysmal
AF ( > 30% of their ABP measurements with AF) and
of them 430 had paroxysmal AF ( > 30% of their ABP
measurements with AF and ≥ 3 consecutive ABP measure-
ments in each rhythm). This means that using this indirect but
relatively accurate method, the prevalence of both permanent
and paroxysmal AF in this sample of elderly hypertensives
was approximately 10% but impressively the majority had
paroxysmal AF. It is interesting to highlight that in most of
these patients this was their first AF diagnosis and, con-
sidering their age and BP status, they were candidates for
anticoagulant therapy.

The most important finding in the study of Lundwall et
al. is that ABP monitoring appeared to be feasible and
informative in patients with AF. In a previous study the
proportion of erroneous readings during 24-h ABP mon-
itoring did not differ in patients with permanent AF vs those
with SR [5]. Moreover, in the study of Lundwall et al. when
BP measurements taken during AF were compared vs those
during SR, similar BP values were found (only diastolic
nighttime BP values were significantly higher during AF vs
SR, but the difference – around 1 mmHg – was clinically
minor and unimportant). This type of analysis is indirect,
subject to the intra-individual BP variability, and cannot be
used to officially assess the accuracy of automated BP
measurements during AF. However, the findings are in line
with those of a meta-analysis showing: (i) reasonable
accuracy of automated BP measurement in AF vs. auscul-
tatory reference method – especially for systolic BP –, and
(ii) similar systolic BP values in AF patients pre- vs post-
cardioversion [1]. To date, there are no established valida-
tion protocols for BP measuring devices in AF patients, and
the International Standardisation Organisation (ISO) is
currently developing such a procedure (information by ISO
committee member G Stergiou). However, some devices
may fulfil the requirements of the classic standard for SR
people, despite the high intra-individual BPV of AF which
renders the protocol criteria harder to pass [8]. In addition,
routine office BP measurements in AF, either automated or
auscultatory, have been found to be informative and pre-
dictive of future stroke events [9]. These findings are
reassuring for the clinical relevance of the automated BP
measurement in AF in reflecting cardiovascular risk and
support its implementation in routine clinical practice.

Another interesting finding by Lundwall et al. is that the
diastolic but not systolic BPV was higher in AF vs SR per-
iods, which is in line with previous data [1]. Certain factorsTa

bl
e
1
S
tu
di
es

im
pl
em

en
tin

g
at
ri
al

fi
br
ill
at
io
n
de
te
ct
io
n
du

ri
ng

au
to
m
at
ed

am
bu

la
to
ry

bl
oo

d
pr
es
su
re

m
on

ito
ri
ng

[d
at
a
pr
es
en
te
d
as

m
ea
n
±
S
D

or
n
(%

)]

S
tu
dy

S
et
tin

g
N

A
ge

(y
ea
rs
)

M
al
es

H
yp

er
te
ns
io
n

B
lo
od

pr
es
su
re

de
vi
ce

R
ef
er
en
ce

m
et
ho

d
(s
im

ul
ta
ne
ou

s)
S
en
si
tiv

ity
(9
5%

C
I)

S
pe
ci
fi
ci
ty

(9
5%

C
I)

A
cc
ur
ac
y

(9
5%

C
I)

W
at
an
ab
e
20

22
(J
ap
an
)
[7
]

H
os
pi
ta
l

90
63

±
10

60
(6
7)

85
(9
4)

A
&
D

T
M
-2
44

1
H
ol
te
r

1.
00

(0
.9
8,

1.
00

)
0.
79

(0
.7
8,

0.
81

)
0.
81

(0
.7
9,

0.
82

)

H
up

pe
rt
z
20

19
(D

en
m
ar
k)

[6
]

C
ar
di
ol
og

y
C
lin

ic
48

72
±
11

28
(5
8)

32
(6
7)

M
ic
ro
lif
e
W
at
ch
B
P

O
3
A
fi
b

P
ac
em

ak
er

0.
76

(0
.5
5,

0.
91

)
0.
81

(0
.7
9,

0.
83

)
0.
81

(0
.7
9,

0.
83

)

K
ol
lia
s
20

18
(G

re
ec
e)

[5
]

H
yp

er
te
ns
io
n

C
lin

ic
10

0
71

±
8

53
(5
3)

85
(8
5)

M
ic
ro
lif
e
W
at
ch
B
P

O
3
A
fi
b

H
ol
te
r

0.
93

(0
.9
1,

0.
94

)
0.
87

(0
.8
6,

0.
88

)
0.
88

(0
.8
7,

0.
89

)

814 A. Kollias et al.



could have a significant impact on BPV such as the number
of BP measurements and activity levels per rhythm period.
Another previous study also showed that intra-observer
variability was significantly greater in the AF patients for
diastolic BP but not for systolic BP vs SR participants [10].
Determinants of the BPV and BP measurement inaccuracies
in AF are not well studied. Increased BPV may insert diag-
nostic and therapeutic difficulties in clinical practice. Yet, it
should be noted that the elderly hypertensive patients with
AF usually have isolated systolic hypertension; thus, con-
sidering the reasonable performance of the automated method
for systolic BP assessment in AF, the usual diagnostic stra-
tegies should be employed. Interestingly in the study by
Lundwall et al heart rate did not seem to be a determinant of
BP differences between AF and SR [3].

In conclusion, automated BP measurement in AF is fea-
sible, informative and with acceptable accuracy and clinical
relevance. Objective detection of asymptomatic AF during
routine automated BP measurement in the elderly is a low-
cost, reasonably accurate, and widely accessible screening
tool, which can have major impact on public health. The
study by Lundwall et al. is another step towards high quality
research in the field of BP measurement in patients with AF
which is very important and has been neglected for long time.
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