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ORIGINAL ARTICLE 3]

Systolic Blood Pressure and Effects of Screening
for Atrial Fibrillation With Long-Term Continuous
Monitoring (a LOOP Substudy)

Lucas Yixi Xing®, Seren Zéga Diederichsen, Seren Hejberg, Derk W. Krieger, Claus Graff, Morten Salling Olesen‘®,
Axel Brandes®, Lars Keber(®, Ketil Jorgen Haugan, Jesper Hastrup Svendsen

BACKGROUND: Hypertension is a well-known risk factor for atrial fibrillation (AF) and stoke, but data on the interaction between
systolic blood pressure (SBP) and effects of AF screening are lacking.

METHODS: The LOOP Study randomized AF-naive individuals aged 70 to 90 years with additional stroke risk factors to either
screening with implantable loop recorder (ILR) and anticoagulation initiation upon detection of AF episodes >6 minutes, or
usual care. In total, 5997 participants with available baseline SBP measurements were included in this substudy. Outcomes
were analyzed according to the time-to-first-event principle using cause-specific Cox models.

RESULTS: The hazard ratio of stroke or systemic arterial embolism for ILR versus control decreased with increasing SBP. ILR
screening yielded a 44% risk reduction of stroke or systemic arterial embolism among participants with SBP >150 mmHg
(adjusted hazard ratio, 0.56 [0.37-0.83]). Within the ILR group, SBP>150 mmHg was associated with a higher incidence
of AF episodes =24 hours than lower SBP (adjusted hazard ratio, 1.70 [1.08-2.69]) but not with the overall occurrence of
AF (adjusted P>0.05).

CONCLUSIONS: The impact of AF screening on thromboembolic events increased with increasing blood pressure. SBP>150
mmHg was associated with a >1.5-fold increased risk of AF episodes 224 hours, along with an almost 50% risk reduction
of stroke or systemic arterial embolism by ILR screening compared to lower blood pressure. These findings should be
considered hypothesis-generating and warrant further study.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique Identifier: NCT02036450. (Hypertension. 2022;79:2081-2090.
DOI: 10.1161/HYPERTENSIONAHA.122.19333.) ® Supplemental Material

Key Words: atrial fibrillation ® blood pressure ® hypertension B mass screening B stroke

stroke risk,"? which can be effectively reduced by

guideline-directed oral anticoagulation therapy.®™®
However, the ASSERT (Asymptomatic AF and Stroke
Evaluation in Pacemaker Patients and the AF Reduction
Atrial Pacing Trial) revealed in patients with cardiovas-
cular implantable electronic device that the majority of
AF episodes were asymptomatic and even the brief ones
were associated with increased stroke risk® Although

Atrial fibrillation (AF) confers a bB-fold increased

individuals with undiagnosed subclinical AF potentially
face a greater thromboembolic risk, evidence on health
benefits of AF screening and subsequent stroke prophy-
laxis is sparse.

Recently, the randomized trial AF detected by Contin-
uous ECG Monitoring using Implantable Loop Recorder
to prevent Stroke in High-risk Individuals (LOOP Study)
found no significant stroke reduction, when elderly, at-
risk individuals were screened for AF with implantable
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Blood Pressure and Atrial Fibrillation Screening

Novelty and Relevance

What Is New?

We show in an elderly, at-risk population that the benefits
of continuous atrial fibrillation screening on stroke pre-
vention increases with elevating systolic blood pressure.

What Is Relevant?

Atrial fibrillation screening with a cutoff of systolic blood
pressure >150 mmHg is associated with ~ 50% stroke
risk reduction, compared with usual care.

Clinical/Pathophysiological Implications?
High systolic blood pressure and dysregulated hyperten-
sion may assist in identifying the appropriate population
who will benefit from atrial fibrillation screening.

Nonstandard Abbreviations and Acronyms

AF atrial fibrillation

ASSERT Asymptomatic Atrial Fibrillation and
Stroke Evaluation in Pacemaker
Patients and the Atrial Fibrillation
Reduction Atrial Pacing Trial

HR hazard ratio

ILR implantable loop recorder

SBP systolic blood pressure

STROKESTOP Systematic ECG Screening for
Atrial Fibrillation Among 75 Year
Old Subjects in the Region of
Stockholm and Halland, Sweden

TIA transient ischemic attack

loop recorder (ILR) and offered oral anticoagulation upon
AF detection.” Nonetheless, the ILR screening effects
seemed to differ across levels of systolic blood pressure
(SBP), with a significant benefit obtained among partici-
pants in the highest SBP tertile (=157 mmHg). Indeed,
hypertension is a well-known risk factor for AF and
stroke,®'¢ but data on the impact of SBP on AF screen-
ing efficacy are lacking.

The present study aimed to provide insights into the
relation between SBP and AF screening effects, which
would inform further adjustments of screening strategies.

METHODS

The study data underlying this article cannot be shared publicly
for ethical reasons, but the methodology will be shared upon
reasonable request to the corresponding author (J.H.S), who
has full access to all the data and takes responsibility for its
integrity and the data analysis.

The LOOP Study

The LOOP Study was an unblinded, randomized, controlled
trial addressing long-term continuous AF screening in elderly
individuals. A detailed description of the trial design has been
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published previously."” In brief, individuals aged 70 to 90
years with no known AF, but with a history of arterial hyper-
tension, diabetes, previous stroke, and/or heart failure, were
randomized to either ILR monitoring or usual care (the con-
trol group). At the baseline visit, blood pressure measurement
was conducted at least 3 times and the mean of the last 2
was registered. During follow-up, blood pressure was taken
on in-person visits scheduled annually in the first 3 years for
the ILR group and at 3-year follow-up for the control group.
Upon detection of elevated blood pressure, participants were
advised to contact their general practitioners for further diag-
nosis and treatment. In the ILR group, oral anticoagulation
treatment was offered when new-onset ILR-detected AF epi-
sodes lasting 26 minutes were detected.

The LOOP Study was registered at www.Clinical-Trials.gov
(NCT02036450) and was approved by the Regional Scientific
Ethics Committee for the Capital Region of Denmark (H-4-
2013-025) and the Danish Data Protection Agency (30-0955).
The trial was conducted in accordance with the Declaration of
Helsinki. Oral and written informed consent was obtained from
all participants.

The present analysis included the LOOP participants with
available SBP measurements at baseline.

Outcomes

The primary outcome was a composite end point of stroke or
systemic arterial embolism. Secondary outcomes included (1)
the composite of ischemic stroke, transient ischemic attack,
or systemic arterial embolism and (2) all-cause death. Other
outcomes of interest were AF diagnosis and ILR-detected AF
episodes >24 hours as a post hoc analysis of the ASSERT
indicated that the bulk of strokes occurred in individuals with
subclinical AF duration exceeding 24 hours.'®

Strokes, systemic arterial embolisms, and deaths were
independently adjudicated by a clinical end point committee
blinded to randomization assignment, as previously described.'”
Strokes were categorized as hemorrhagic or ischemic based
on brain imaging. AF diagnoses in the control group were
extracted from medical records and included any detection of
AF episodes during the study period and confirmed by 12-lead
ECG diagnosis of AF in the ILR group was defined as any
new-onset ILR-detected AF episode >6 minutes independently
evaluated by at least 2 senior cardiologists, or any documented
AF on ECG or Holter after ILR went out of service. If the AF
diagnosis was established upon detection of shorter episodes,

Hypertension. 2022;79:2081-2090. DOI: 10.1161/HYPERTENSIONAHA.122.19333
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subsequent ILR-detected AF 224 hours was adjudicated by at
least one experienced physician.

Statistical Analysis

Baseline characteristics are presented as means with SDs
for continuous variables and as frequencies and percentages
for categorical variables. Distributions were compared using
Kruskal-Wallis test for continuous variables and y? test for cat-
egorical variables.

Outcomes were analyzed with the time-to-first-event
method and compared between groups by use of cause-
specific Cox proportional-hazards model accounting for
death as competing cause for all outcomes except all-cause
death. The Cox model was further subjected to multivari-
ate analysis adjusting for sex, age, body mass index, alcohol
consumption, smoking pack years, concomitant medications
(beta-blockers, calcium channel blockers, renin-angiotensin
inhibitors, statins, diuretics, platelet inhibitors, insulins, and
other antidiabetic drugs) and medical history (hypertension,
diabetes, heart failure, chronic ischemic heart disease, valvular
heart disease, peripheral artery disease, and previous stroke).
The proportional-hazards assumption was tested with the
scaled Schoenfeld residuals, and no violation was detected.
Cumulative incidences were plotted for all outcomes, using
the Kaplan-Meier method for all-cause death and the Aalen-
Johansen method for other outcomes considering death as
competing cause. Event rates (events per 100 person-years)
were estimated from Poisson regression.

The interaction between SBP and the screening effect
on the primary outcome was assessed by a sliding window
approach iterating through increasing levels of SBP. Here,
sequentially overlapping subpopulations with the size of 1500
participants each were created with a step size of 100 for each
new subpopulation. The screening effect for ILR versus con-
trol, as indicated by hazard ratio (HR), was determined in each
subpopulation and plotted with the x-axis coordinate equal to
the median SBP value within that subpopulation. A nonpara-
metric, polynomial, moving-regression plot with locally esti-
mated smoothing was then constructed to explore the relation
between SBP and the HR for the primary outcome, with exact
95% Cls. Based on the nonparametric plot, a cutoff SBP value
was selected to divide the participants into 2 risk strata for sub-
sequent outcome analyses.

The risks of primary and secondary outcomes were com-
pared between the randomization groups within each of the 2
risk strata. For a better understanding of the primary outcome,
the occurrence of hemorrhagic stroke and ischemic thrombo-
embolism (consisting of ischemic stroke and systemic arterial
embolism) within the primary outcome was further examined
separately. For other outcomes of interest, groupwise compari-
sons were performed between the SBP risk strata. For the end
point of AF diagnosis, its dependency on blood pressure was
additionally assessed with penalized spline models examin-
ing SBP as a continuous variable, where the relative risk was
determined with 130 mmHg as reference. As supplementary
analysis, SBP changes for 3-year follow-up versus baseline
were calculated and compared between the randomization
groups in a constrained linear mixed model with unstructured
covariance pattern accounting for repeated measurements.
The changes in the number of antihypertensive drugs (defined

Hypertension. 2022;79:2081-2090. DOI: 10.1161/HYPERTENSIONAHA.122.19333
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Table 1. Overview of Baseline Characteristics Stratified by
Systolic Blood Pressure >150 mmHg

Systolic blood | Systolic blood
pressure pressure
<150 mmHg | >150 mmHg
Characteristic (n=3027) (n=2970) P value
Assignment to ILR group, % 715 (23.6) 784 (26.4) 0.014
Sex, %
Female 1440 (47.6) 1393 (46.9) 0.62
Male 1587 (52.4) | 1577 (53.1)
Age, y (SD) 74.5 (4.1) 74.9 (4.1) <0.0001
Blood pressure, mmHg (SD)
Systolic 134.9 (10.9) 165.3 (13.3)
Diastolic 79.6 (9.6) 88.8 (10.9)
Pulse rate, beats per min (SD) | 71.9 (12.3) 70.9 (12.6) <0.0001
Alcohol consumption, stan- 6.8 (7.8) 7.7 (8.4) <0.0001
dard drink per week (SD)
Smoking pack years (SD) 18 (24.1) 15.9 (22.3) 0.00059
Body mass index, kg/m? (SD) | 27.8 (4.6) 27.6 (4.6) 0.13
CHA,DS,-VASc score (SD) 3.8 (1.2) 3.7 (1.2) 0.0033
Comorbidities, %
Hypertension 2681 (88.6) 2757 (92.8) <0.0001
Diabetes 983 (32.5) 724 (24.4) <0.0001
Heart failure 187 (6.2) 79 (2.7) <0.0001
Previous stroke 544 (18.0) 508 (17.1) 0.40
Chronic ischemic heart 474 (15.7) 317 (10.7) <0.0001
disease*
Valvular heart disease 125 (4.1) 119 (4.0) 0.86
Peripheral artery diseaset 75 (2.5) 86 (2.9) 0.36
Chronic obstructive pulmo- | 240 (7.9) 199 (6.7) 0.076
nary disease
Previous thyrotoxicosis 93 (3.1) 69 (2.3) 0.087
Concomitant medication, %
Beta-blockers 782 (25.8) 744 (25.1) 0.50
Calcium channel blockers 1161 (38.4) 1082 (36.4) | 0.13
Renin-angiotensin inhibitors | 2019 (66.7) 1967 (66.2) 0.72
Statins 1884 (62.2) 1612 (54.3) <0.0001
Diuretics 1066 (35.2) 936 (31.5) 0.0026
Platelet inhibitors 1550 (51.2) 1353 (45.6) <0.0001
Insulins 278 (9.2) 200 (6.7) 0.00055
Other antidiabetic drugs 764 (25.2) 520 (17.5) <0.0001
Number of antihypertensive drugs, %
0 354 (11.7) 336 (11.3) 0.15
1 1162 (38.4) 1213 (40.8)
22 1511 (49.9) | 1421 (47.8)

Missing observation: pulse rate n=17; alcohol consumption n=3. ILR indicates
implantable loop recorder.

“Chronic ischemic heart disease defined as previous acute myocardial infarc-
tion, coronary artery bypass graft surgery, or percutaneous coronary intervention.

tPeripheral artery disease defined as peripheral artery bypass surgery or per-
cutaneous peripheral intervention.

#Antihypertensive drugs defined as beta-blockers, calcium channel blockers,
renin-angiotensin inhibitors, low ceiling diuretics, and mineralocorticoid-receptor
antagonists.
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as beta-blockers, calcium channel blockers, renin-angiotensin
inhibitors, low ceiling diuretics and mineralocorticoid-receptor
antagonists) during follow-up was further compared between
the randomization groups using %2 test.

A 2-sided P of <0.05 was considered statistically sig-
nificant. Data management and statistical analyses were per-
formed using R (version 4.1.0).

RESULTS

Of 6004 LOOP participants, 5997 were included in the
present study, with an average blood pressure of 150
mmHg. Figure S1 presents the distribution of base-
line SBP. Baseline characteristics for participants with
SBP 2150 mmHg and <150 mm Hg are summarized in
Table 1. Participants with SBP 2150 mmHg were sig-
nificantly older and had lower heart rates, less tobacco
exposure, higher alcohol consumption and marginally
lower CHA,DS,-VASc score. Although a medical his-
tory of hypertension was more prevalent in participants
with SBP>150 mmHg, there was no significant differ-
ence in the number of antihypertensive drugs compared
with those having lower SBP. Among participants with
SBP 2150 mmHg, only 92.8% had a prior diagnosis

Blood Pressure and Atrial Fibrillation Screening

of hypertension at baseline, while 11.3% received no
antihypertensive treatment.

Figure 1 shows the relation between SBP at enrol-
ment and the effect of ILR screening on the primary out-
come. The HR of stroke or systemic arterial embolism
for the ILR group versus the control group decreased
with increasing SBP. At a value of 150 mmHg, the trend
curve crossed the reference line that represented an
equal risk of the events in the ILR group as the control
group. The threshold of SBP>150 mmHg was therefore
selected for subsequent outcome analyses.

The Primary and Secondary Outcomes

Among participants with SBP<150 mmHg, the ILR group
did not differ from the control group significantly with
respect to the risks of the primary or secondary outcomes
(Figure 2; Table 2). For participants with SBP>150 mmHg,
aremarkably lower event rate of stroke or systemic arterial
embolism was reported in the ILR group (0.72 events per
100 person-years [95% Cl, 0.48-1.03]) than the control
group (1.30 events per 100 person-years [95% Cl, 1.10—
1.63]); HR, 0.65 [95% ClI, 0.37-0.82]. This remained true
after multivariate adjustment (adjusted HR, 0.66 [95%

Stroke or systemic arterial embolism
3.0

2.51

2.01

Hazard ratio

0.0

130 135 140 145

Systolic blood pressure [mmHg]

150 155 160 165 170

Figure 1. Relation between systolic blood pressure and implantable loop recorder (ILR) screening efficacy on the primary

outcome.

The y-axis shows the hazard ratios of stroke or systemic arterial embolism in the ILR group compared with the control group. Hazard ratio was
estimated for each of sequentially overlapping subpopulations created by a sliding window approach iterating through increasing systolic blood
pressure and plotted as circle, with the median systolic blood pressure as the x-axis coordinate. The colored area represents the exact 95%
Cls. Based on the estimated hazard ratios and corresponding median blood pressures, a polynomial, moving-average regression plot with

locally estimated smoothing was constructed.
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Figure 2. Cumulative incidence of primary and secondary outcomes in participants with systolic blood pressure <150 mmHg

and >150 mmHg according to randomization assignment.

Cumulative incidence cures for stroke of systemic arterial embolism (A), ischemic stroke, TIA, or systemic arterial embolism (B), and all-cause
death (C) according to randomization assignment, stratified by baseline systolic blood pressure <150 mmHg (Left) or >150 mmHg (Right). HR
indicates hazard ratio; ILR, implantable loop recorder; and TIA, transient ischemic attack.

Cl, 0.37-0.83]). For the composite of ischemic stroke,
transient ischemic attack, or systemic arterial embolism,
these events were also less likely to occur in the ILR group
(1.36 events per 100 person-years [95% Cl, 1.02-1.77])
compared with the control group (1.52 events per 100

Hypertension. 2022;79:2081-2090. DOI: 10.1161/HYPERTENSIONAHA.122.19333

person-years [95% Cl, 1.30—1.76]), but the difference was
not significant (adjusted HR, 0.92 [95% ClI, 0.68-1.25]).
For all-cause death, no significant benefit was achieved

by ILR screening compare with usual care (adjusted HR,
1.13 [95% Cl, 0.88-1.45)).
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Table 2. Primary and Secondary Outcomes in Participants With Systolic Blood Pressure >150 mmHg
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= Events per 100 person-years
.% Number of events 6-y cumulative incidence (95% Cl) (95% CI)
n<: Control Unadjusted Adjusted
E' ILR group | group hazard ratio | hazard ratio*
— (n=784) (n=2186) | ILR group Control group ILR group Control group | (95% CI) (95% CI)
(]
= Stroke or systemic 29 145 3.84% 7.49% 0.72 1.30 0.55 0.56
) arterial embolism (8.70%) (6.63%) (2.42%-5.26%) (6.21%-8.77%) (0.48-1.03) (1.10-1.53) (0.37-0.82) (0.37-0.83)
Ischemic stroke, 54 168 7.81% 8.78% 1.36 1.52 0.90 0.92
transient ischemic (6.89%) (7.69%) (5.66%-9.95%) (7.87%-10.19%) (1.02-1.77) (1.30-1.76) (0.66-1.22) (0.68-1.25)
attack, or systemic
arterial embolism
All-cause death 88 223 13.33% 12.00% 2.14 1.94 1.11 1.13
(11.229%) (10.20%) (10.41%-16.26%) | (10.34%-13.65%) (1.72-2.64) (1.70-2.22) (0.86-1.42) (0.88-1.45)

ILR indicates implantable loop recorder.

*The multivariate model adjusting for sex, age, alcohol consumption, smoking pack years, body mass index, hypertension, diabetes, heart failure, chronic ischemic heart
disease, valvular heart disease, peripheral artery disease, previous stroke, and concomitant treatment with beta-blockers, calcium channel blockers, renin-angiotensin

inhibitors, statins, diuretics, platelet inhibitors, insulins, and other antidiabetic drugs.

Cumulative incidences of hemorrhagic stroke and
ischemic thromboembolism within the primary outcome
stratified by SBP are depicted in Figure S2. Among par-
ticipants with SBP<150 mmHg, the hemorrhagic and
the ischemic events occurred at comparable incidence
rates in both randomization groups (P 0.15 and 0.69,
respectively). Likewise, the occurrence of hemorrhagic
stroke did not differ noticeably between the randomiza-
tion groups among participants with higher blood pres-
sure either (P, 0.32). In contrast, a significant reduction
of the ischemic events within the primary outcome was
observed in participants with SBP>150 mmHg by ILR
screening (P, 0.0046). Similar results were yielded by
multivariate modelling (Table S1).

AF Subtype and Duration

In the control group, the event rates of AF diagnosis
were indifferent across the SBP risk strata (HR, 1.04
[95% CI, 0.88-1.23]; Figure 3). For the ILR group, albeit
a relatively greater increase in the incidence of AF diag-
nosis among participants with SBP>150 mmHg (8.55
events per 100 person-years [95% ClI, 7.55-9.65])
compared with those having lower blood pressure (7.52
events per 100 person-years [95% ClI, 6.54-8.59]), no
statistical significance was reached (HR, 1.14 [95% ClI,
0.95-1.36]). These results were robust in the multivari-
ate analysis. In terms of longer AF episodes, SBP>150
mm Hg was associated with significantly increased risk of
AF episodes >24 hours detected by ILR (HR, 1.57 [95%
Cl, 1.01-2.45]; adjusted HR, 1.70 [95% ClI, 1.08-2.69]).

Further exploration of the interaction between SBP
and AF diagnosis are illustrated in Figures S3 and S4. In
the control group, the event risk was increasing with ele-
vating SBP from the reference of 130 mmHg (P, 0.010;
adjusted P, 0.029). When SBP was assessed in relation
to AF diagnosis in the ILR group, this positive correlation
appeared to be diminished and became nonsignificant
(P, 0.73; adjusted P, 0.69).

2086  September 2022

Blood Pressure Management

Of 5997 participants included, 4946 (82.56%) had avail-
able blood pressure measurements at 3-year follow-up.
The mean SBP reduction for 3-year follow-up versus
baseline was 2.74 mmHg [95% CI, 2.11-3.37] in the
control group and 3.80 mmHg [95% Cl, 2.84-4.76] in
the ILR group (P, 0.053; Figure 4). Among participants
with baseline SBP <150 mmHg, a mean blood pres-
sure increase of 593 mmHg [95% Cl, 5.17-6.68] was
observed at 3-year follow-up in the control group and
4.23 mmHg [95% ClI, 2.98-5.47] in the ILR group; P,
0.019. For participants having SBP >150 mmHg at
baseline, no significant changes in blood pressure was
found between the control group (mean SBP reduction
of 11.68 mmHg [95% CI, 10.68-12.50]) and the ILR
group (mean SBP reduction of 12.10 mmHg [95% CI,
10.72-13.49)); P, 0.63. Additionally, for changes in the
number of antihypertensive drugs during follow-up, there
was no remarkable difference between the randomiza-
tion groups among participants with SBP >150 mmHg
(P, 0.22; Table S2).

DISCUSSION

This post hoc analysis of the LOOP Study investigated
the interaction between SBP and the effects of con-
tinuous AF screening in elderly, at-risk individuals. The
principal findings were as follows: (1) the ILR screen-
ing benefit on the risk of stroke or systemic arterial
embolism increased with elevating SBPF, where an
almost 50% risk reduction was obtained by screening
participants with SBP 2150 mm Hg; (2) higher SBP
was associated with increasing incidence of AF diag-
nosis in the control group, but did not affect the overall
AF occurrence detected by ILR; and (3) SBP >150
mm Hg was associated with >1.5-fold increased risk of
ILR-detected AF episodes 224 hours compared with
lower blood pressure.
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Figure 3. Cumulative incidence of atrial fibrillation (AF) diagnosis and AF episodes lasting >24 hours according to systolic

blood pressure.

Cumulative incidence curves for AF diagnosis in each randomization group (A and B), and for AF episodes >24 hours in the implantable loop recorder
(ILR) group (C) according to baseline systolic blood pressure <150 mmHg (dashed lines) or >150 mmHg (solid lines). HR indicates hazard ratio.

To date, only 2 randomized trials have evaluated the
effects of AF screening on clinical end points. In the
study STROKESTOP (Systematic ECG Screening for AF
Among 75 Year Old Subjects in the Region of Stockholm
and Halland, Sweden) with intermittent single-lead ECG
screening of individuals aged 75 to 76 years twice daily for
2 weeks, a marginal reduction of the composite end point
of stroke, systemic embolism, hospitalization for bleeding,
and all-cause mortality was reported,'® whereas the main
analysis of the LOOP Study showed a nonsignificant
20% decrease in stroke risk by ILR screening.” These
results highlight the need of more refined risk stratifica-
tion schemes with regard to screening for subclinical AF
and subsequent anticoagulation. In the present analysis
of the LOOP Study, SBP demonstrated promising results
in predicting stroke prevention with ILR screening, as
the screening benefits increased with increasing blood

Hypertension. 2022;79:2081-2090. DOI: 10.1161/HYPERTENSIONAHA.122.19333

pressure. This suggests that blood pressure may influ-
ence the stroke risk of subclinical AF in similar way as
that of clinical AR Among participants with SBP >150
mmHg, ILR screening was associated with a significant
reduction in stroke and systemic arterial embolism. This
was primarily driven by a considerable decrease in isch-
emic stroke and systemic arterial embolism, which may
be attributable to oral anticoagulation initiation upon AF
detection. Indeed, it seems unlikely that the reduced risk
of stroke in the ILR group was caused by potentially better
blood pressure management, as no significant difference
in SBP changes for 3-year follow-up versus baseline was
detected between the randomization groups among par-
ticipants with SBP >150 mmHg. Neither did the changes
in the number of antihypertensive drugs during follow-
up differ significantly between the randomization groups
among these participants.
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Several studies have pointed to an association between
elevated SBP and increased AF risk.'%'%'5 |n the Athero-
sclerosis Risk in Communities (ARIC) cohort, Huxley et
al’ reported SBP >140 mmHg as being the contributor
to the majority of incident AF cases, while a lower blood
pressure resulted in 35% to 45% risk reduction. A post
hoc analysis of the Framingham Heart Study concluded
that hypertensive individuals were predisposed to double
the risk of AF as in those normotensive.'® Consistently
with these studies, we also found a positive correlation
between SBP and AF diagnosis in the control group that
may represent a valid estimate of incident, clinical AF in
the background population. Nevertheless, no significant
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association was detected between SBP and AF diag-
nosis in the ILR group. Given the excellent ability of ILR
monitoring to detect AF (except the very brief ones),
our result might imply that SBP has no impact on the
overall AF development. This finding is contrary to the
study Prevalence of Sub-Clinical AF Using an Implant-
able Cardiac Monitor (ASSERT-II), wherein Healey et
al'® observed 119% lowered risk of device-detected AF>5
minutes with every 10 mmHg increment of SBP. The
discrepancy might be explained by more comorbidity in
the ASSERT-II population due to their inclusion criteria
and recruitment from cardiological and neurological clin-
ics opposed to outside the clinical setting in the LOOP
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Study. Additionally, more specialized care could have led
to a higher probability of early, incidentally diagnosed AF
especially in individuals with high blood pressure, which
would exclude them from enrolment in ASSERT-II. Not-
withstanding the lacking relation between SBP and the
overall development of AF, we observed a >1.5-fold
increased risk of ILR-detected AF episodes >24 hours
in participants with SBP =150 mmHg, compared with
those having lower blood pressure. Longer AF duration
has been linked to increased thromboembolic risk by
numerous prior studies.'®2°°2* |n a study of AF patients
with pacemaker, Capucci et al®® demonstrated that
device-detected AF recurrences >24 hours conferred an
increased risk of embolic events compared with shorter
AF episodes or no recurrence. Furthermore, a post
hoc analysis of the ASSERT reported that only device-
detected AF episodes >24 hours were associated with
increased thromboembolic risk in patients with cardio-
vascular implantable electronic devices, but not those
between 6 minutes and 24 hours.'® Hence, the observed
relation between higher SBP and longer AF episodes
might partly explain why ILR screening for subclinical AF
was less beneficial among participants with lower blood
pressure. This also corroborates the link between high
SBP and increased stroke risk in individuals with known
AF as previously ascertained."'"'?

Limitations

Several limitations exist in the present study. First, the
exploratory nature of the analysis limited our results to
be solely hypothesis-generating. Second, data on other
stroke risk factor such as body mass index and physi-
cal activity during follow-up are lacking and more fre-
quent study visit in the ILR group could have led to better
management of these, especially among individuals with
high blood pressure. Third, baseline SBP was a single-
timepoint reading and might not represent a valid picture
of the participants’ daily blood pressure levels. Fourth,
acknowledgement of high blood pressure at enrolment
could have led to more visits to general practitioners
and thereby increased incidental diagnosis of AF in the
control group. Fifth, we only have data on prescribed
drugs, but not on drug compliance. Sixth, only 82.5% of
the study participants had available SBP measurement
at 3-year follow-up and hence, a potentially significant
difference in SBP changes between the randomization
groups might be undiscovered. Seventh, data on cardiac
morphological parameters such as left atrial enlargement
or ventricular hypertrophy are lacking.

Perspectives

Our study suggests that AF screening in elderly, at-risk
individuals with SBP>150 mmHg could lead to substan-
tial stroke risk reduction. However, as blood pressure is a

Hypertension. 2022;79:2081-2090. DOI: 10.1161/HYPERTENSIONAHA.122.19333
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modifiable risk factor, a dichotomous screening threshold
would likely be too arbitrary in clinical practice. Rather,
physicians should pay more attention on minimizing
health risks of subclinical AF by better management of
blood pressure. Moreover, as the majority of our study
population had a baseline history of hypertension, our
findings would emphasize the need for more research in
AF screening with respect to dysregulated hypertension.

Conclusions

In an elderly, at-risk population, ILR screening for AF
was associated with a significant reduction in stroke
or systemic arterial embolism among participants with
SBP 2150 mmHg and the screening benefit increased
with increasing blood pressure. High SBP did not affect
the overall AF occurrence, but it was associated with
increased risk of longer AF episodes which might
explain the positive correlation between blood pres-
sure and the screening effects. However, these findings
should be considered as hypothesis-generating and
warrant further study.
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