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Ambulatory blood pressure in atrial fibrillation:
an irregular conundrum of rate and rhythm
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The variability of heart rate and stroke
volume in patients with atrial fibrillation

(AF) has engendered a scientific dilemma for
blood pressure (BP) measurement. However
from a clinical standpoint, ambulatory blood
pressure measurement (ABPM) provides a
perfect solution; an average of BP (and hence
the variability) across the 24-h period. ABPM
techniques avoid observer bias, can identify
non-dippers and white-coat hypertension
and also have proven prognostic implications
in patients with sinus rhythm.1,2

Guidelines for the use of ABPM in those
with AF remain understandably vague, prin-
cipally due to the limited amount of pub-
lished data. To our knowledge only four
previous studies have explored ABPM vs.
conventional measurement in patients with
AF. Stewart et al.3 analyzed four types of
automated BP recorders sequentially, two of
which were ABPM devices. In the 28
participants studied, BP measurement was
successful in 80% (pooled for ABPM). Intra-
patient variability was assessed by testing the
two devices twice in each patient, with the
standard deviation of the difference being 22
and 8mmHg for systolic BP and 26 and
15mmHg for diastolic BP. While not
reaching statistical significance, variability
was greater than demonstrated by conventio-
nal measurement. Almeida et al.4 assessed 30
AF patients and demonstrated a high percent-
age of successful recordings (93% with
480% valid recordings). The differences in
64 simultaneous measurements were 6 and
5mmHg for systolic and diastolic BP
respectively. Olsen et al.5 recruited patients
with atrial arrhythmias and recorded ABPM

pre- and post-cardioversion. In the group of
10 participants who remained in AF, systolic
ABPM varied by 3–4% and diastolic ABPM
by 1%. In our own study of 23 outpatients
with AF, the average proportion of valid
ABPM readings during the 24-h period was
81% (range 58–92%).6 This is comparable to
studies in sinus rhythm, with a 90% success
rate (range 10–100%).7 The correlation
coefficients between manual and ABPM
recordings were between 0.7 and 0.9 in our
data, again similar to those published for
patients in sinus rhythm.8

Stergiou et al.9 recently published a
systematic review of automated vs. manual
BP measurement in patients with AF,
including two of the ABPM studies already
discussed. Their results were based on a total
sample size of only 566 participants,
comparing the use of automated
(oscillometric or automated Korotkov) and
sphygmomanometer (mercury or aneroid)
BP measurement. Values for systolic BP
were reasonably consistent, with a pooled
correlation coefficient of 0.89 (95% confi-
dence interval (CI) 0.84–0.94) and auto-
mated methods giving values 0.5mmHg
higher than manual (95% CI 0.9–1.9).
However, diastolic BP measurement had a
pooled correlation of 0.76 (95% CI 0.70–0.81)
with an average difference of 2.5mmHg
(95% CI 0.6–5.7). The authors note that the
latter contravenes the validation criteria for
the US Association for the Advancement of
Medical Instrumentation (AAMI). Heart rate,
per se, did not appear to influence the
accuracy of automated BP measurement.
In this issue of Hypertension Research,

Giantin et al.10 have now added further
data to support the notion that ABPM is
feasible in AF patients. In a cross-sectional
analysis, 100 hospitalized patients with AF
were age- and gender-matched to patients

with sinus rhythm. The AF group, similar to
the other studies discussed had a ‘stable’
heart rate, persistent AF and were elderly
(mean age 82 years). Valid ABPM was
recorded in over 93% in both groups. The
authors document that the values from
ABPM and conventional sphygmomano-
metry were similar in those with sinus
rhythm or AF. However, the real question
relates to reproducibility and repeatability of
ABPM in patients with AF. While the study
does confirm that in both AF and sinus
patients ABPM results for systolic and
diastolic BP are lower than conventional
assessment, the authors did not compare
repeated measures and have therefore
confirmed feasibility but not demonstrated
clinical utility of ABPM in those with AF.
Conversely, one could argue that as ABPM
and sphygmomanometry provided identical
pulse pressure data, the latter is preferable
due to the ease of use and lower cost.
Additional issues that could affect the

application of ABPM are the stability (and
definition of stability) of heart rate in AF.
Giantin et al.10 recruited those with a heart
rate of 60–100 b.p.m., however many patients
have intermittent changes in heart rate
related to medication usage and activity, or
have paroxysmal AF. Further, although there
is now robust evidence for ABPM in patients
with sinus rhythm affecting prognosis (and
therefore management of hypertension), the
same cannot be said about those with AF.
Additional outcome data are required to
validate clinical use of ABPM and confirm
that the diastolic variability identified does
not adversely affect the stratification of
hypertension risk in AF patients. With the
age- and sex-adjusted prevalence of AF
increasing as well as global AF-related hospi-
talizations, accurately attributing risk to indi-
viduals with AF and hypertension is
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paramount as part of the holistic manage-
ment of this arrhythmia,11 to prevent
avoidable and devastating complications
such as stroke and heart failure. With the
available limited evidence, further study of
ABPM in AF is clearly warranted.
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