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In relation with the published article «Natriuretic Peptide Concentrations and Echocardiography Findings in Patients with
Micro-atrial Fibrillation>, we have issued a comment. The authors of the article addressed a widely discussed topic of «Short
episodes of fast arrhythmias initially detected in records on implantable devices>. Further, these episodes are studied already by
Holter monitoring of different durations with assessment of their clinical significance. This is the subject of the cited article and

our comment.

Gendlin G.E., Baymukanov A.M., Emelina E.I, Paegle D.A., Nikitin 1.G. Editorial on the arti-

cle «Natriuretic Peptide Concentrations and Echocardiography Findings in Patients with Micro-
atrial Fibrillation». Kardiologiia. 2024;64(8):64-67. [Russian: Tenpaun [E., Baiimyxanos A.M.,
Emeanna E.U., ITasrae A.A., Huxurun V.I. Kommentapuit x crarbe «Natriuretic Peptide
Concentrations and Echocardiography Findings in Patients With Micro-atrial Fibrillation>.

Keywords Atrial high rate episodes; atrial fibrillation; subclinical atrial fibrillation
For citations

Kapauonorus. 2024;64(8):64-67].
Corresponding author Paegle D. A. E-mail: paegledarial 196 @yandex.ru

n recent years, an increasing number of reports have

documented the occurrence of clinically silent episodes
of rapid atrial rhythm in patients with implanted devices,
including pacemakers, implanted cardioverter-defibrillators, and
resynchronization devices [1]. The atrial electrode permitted
the evaluation of a patient’s long-term history of arrhythmias,
thus enabling the identification of atrial arrhythmic episodes
irrespective of the presence or absence of symptoms. [2]. Such
episodes are frequently designated as atrial high-rate episodes
(AHRES), or alternatively, as subclinical atrial fibrillation (AF) [3].

In accordance with the extant definition, clinically overt
classical AF is a supraventricular tachyarrhythmia characterized
by disorganized electrical activity of the atria, occurring at
a frequency of 350-700 contractions per minute with the
absence of a P wave on ECG, which precludes the possibility
of coordinated contraction. Additionally, and with an irregular
ventricular rhythm. In accordance with the Russian clinical
guidelines, it is recommended that AHRE be distinguished
from classical AF. Upon detection of atrial electrograms during
analysis of electrode recordings, it is reccommended that a more
detailed examination be conducted to ascertain the presence
of true AF [3]. It is also acknowledged that a significant
proportion of AF episodes are entirely asymptomatic. Such
episodes may not be identified even during a clinical event
(e.g, a stroke or systemic thromboembolism) and may be
discovered fortuitously during an examination of the patient
for any reason. The terms «subclinical AF>» and «<AHRE» are
used synonymously in the literature. However, it is necessary
to distinguish between them precisely, as many authors define
AHRE as episodes of hidden arrhythmias in individuals
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without clinically diagnosed AF [4]. Atrial tachyarrhythmias
are episodes of rapid atrial rhythms identified through the
analysis of long-term recordings obtained from the atrial
electrode. These episodes are characterized by a frequency of
more than 170-190 contractions per minute and a minimum
duration of 10-20 consecutive contractions [5]. Moreover,
it has been demonstrated that some AHREs derived from
the electrode may be false positives or artifacts, for instance,
resulting from electrical noise. Consequently, a visual asses-
sment of each such episode is necessary [6].

Patients with implanted devices represent a distinctive
population, exhibiting a range of comorbidities that render
them vulnerable to the development of atrial arrhythmias. The
majority of AHREs are asymptomatic and are identified during
routine stimulator testing. The prevalence of episodes of rapid
rhythms in patients without a history of AF is approximately
25% per year and 35% per two years of follow-up. Additionally,
AHRE:s differ from AF in that no ff waves are observed [2].
Nevertheless, numerous authors refer to AHRES as a form of
silent or subclinical AF or microfibrillation.

Furthermore, the potential progression of arrhythmia
episodes into classical fibrillation pauses is also addressed in
the existing literature [7] .

The emergence of this relatively novel phenomenon
gives rise to a number of questions.
1. It is pertinent to inquire whether AHREs can
potentially result in clinically overt AF.

In 2022, J.F. Imberti et al. demonstrated that episodes
of atrial arrhythmias with frequent ventricular contractions,
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detected by cardiac implantable electronic devices, may be
associated with an increased risk of further progression to
prolonged episodes of clinically overt AF.

The identification of this subgroup of patients is of
paramount importance for the prompt administration of oral
anticoagulant therapy and potentially for the prevention of
stroke and systemic thromboembolism. The aforementioned
study delineates the clinical characteristics of 104 patients
retrospectively included in the study (mean age 79.7 (74.0-
84.2) years, 33.7% female) who experienced AHRE; lasting
from S minutes to 23 hours and 59 minutes, with no AF
seen on 12-lead ECG and no clinical manifestations. During
the mean follow-up period of 24.3 (10.6-40.3) months, 31
(29.8%) of the 104 patients experienced AF. The baseline
CHA2DS2 - VASc score and the longest AHRE in the study,
which lasted from 12 hours to 23 hours and 59 minutes, were
found to be independently associated with the composite
endpoint and an incident of clinical AF [7].

2. The risk of stroke in paroxysmal AF is elevated even
in the presence of sinus rhythm [8], suggesting that, in
addition to hemodynamic mechanisms, there are likely
additional factors contributing to thrombosis.

It is conceivable that extensive atrial fibrosis may be
involved in the development of thrombosis. Moreover, it
establishes an environment conducive to micro-reentry ta-
chycardia, such as AF, by isolating cardiomyocytes [9, 10].
These findings suggest that AF, supraventricular tachycardia,
supraventricular extrasystoles, and AHREs may be indicative
of atrial cardiomyopathy and, thus, may be independently
associated with an elevated risk of stroke.

In a recent study, Kulach et al. investigated the potential
association between AHREs and cryptogenic ischemic stroke
(CS). It is important to note that the study did not include
patients with implanted devices. The objective of this study
was to assess the efficacy of 72 hour Holter monitoring, 7
day Holter monitoring, and patient-activated manual ECG
recorders in patients with CS. The study population consisted
of 72 patients (mean age 60 + 9 years, 44 male) with CS and
without arrhythmias within 24 hours during Holter monitoring.
All patients underwent 7 day Holter monitoring. The incidence
of AF, supraventricular tachycardia (SVT > S QRS complexes),
and other arrhythmias was evaluated over a 72-hour period
through Holter monitoring, utilizing a seven day recording
and patient-activated manual ECG recorders. The 72-hour
ECG recording revealed the presence of silent AF in four cases
(5.6%) and SVT in 18 cases (25%). Day 7 Holter monitoring
confirmed AF in seven patients (10%) and SVT in 27 patients
(37.5%). The patient-activated manual ECG recorders were
used with an acceptable level of compliance. The mean
number of recordings was 49 + 30, indicating that episodes
of frequent atrial rhythm can be detected by 24-hour Holter
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monitoring, with 7-day monitoring demonstrating superior
efficacy compared to 72-hour monitoring. Supraventricular
arrhythmias were identified in one-third of patients, and
clinically silent AF was observed in 10% of patients with CS
who had no arrhythmia in 24-hour Holter monitoring [11].

3. Another question is whether there is an association
between cardioembolic stroke and the presence
of AHREs?

The relatively large-scale ASSERT study has
demonstrated that subclinical AF (AHRE) is frequently
first detected in patients having a pacemaker. Such patients
are at an elevated risk of ischemic stroke or systemic
embolism. The duration of AHREs is variable, and there is
a paucity of data regarding the incidence and prognosis of
different durations of AHREs.

The ASSERT study included 2,580 patients with
pacemakers or implantable cardioverter-defibrillators
(ICDs) aged > 65 years with hypertension and without
a history of clinically overt AF. The influence of AHRE
duration on the subsequent risk of ischemic stroke or
embolism was assessed using a Cox model with time-
dependent covariates. Patients with a maximum AHRE
duration of less than six minutes were excluded from
the analysis (n = 125). Over a 2.5-year follow-up period,
among the 2,4S5$ patients, a single AHRE was observed
to last between six minutes and six hours in 462 patients
(18.8%), between six minutes and 24 hours in 169
patients (6.9%), and for a duration exceeding 24 hours
in 462 patients (18.8%). A duration of AHRE longer
than 24 hours was found to be significantly associated
with an increased risk of stroke or systemic embolism
(adjusted hazard ratio [HR] 3.24, 95% confidence interval
(CI) 1.51-6.95, p = 0.003). The risk of ischemic stroke
or systemic embolism in patients with AHREs lasting
between six minutes and 24 hours was not found to differ
significantly from that of patients without AHREs. It was
thus concluded that a period of latent AF exceeding 24
hours was associated with an elevated risk of ischemic
stroke or systemic embolism [12].

The presented data primarily concern the variety of
AHRE variants (latent AF), which approach clinically
significant arrhythmia when prolonged. In consideration
of these findings, it is reasonable to pose the following
question.

4. The question is whether this variant of arrhythmia
should be treated, and if so, how.

The authors of the cited study correctly identify that the
clinical significance of AHREs remains unclear, and that
the evidence is limited [12]. The objective of this review is
to present and discuss the current evidence regarding the
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clinical impact of latent AF and AHREs on major potential
clinical outcomes, primarily thromboembolic events. The
authors conducted an analysis of data from 12 studies,
the majority of which were conducted between 2020 and
2021. The total number of patients included in the analysis
was 8,720, and the duration of AHREs and/or subclinical
AF ranged from 30 seconds to several hours. The review
encompassed data from a number of studies, including
ASSERT and REM-HF. The authors conclude that long-
term continuous ECG monitoring using implantable
cardiac monitors and loop ECG recorders, which have been
demonstrated to be effective, is essential for the detection
of AHREs and subclinical AF. Furthermore, the authors
suggest that the probability of thromboembolic events
may be elevated with an increase in the frequency and
duration of AHREs and/or episodes of subclinical AF. It
has been proposed that the risk of stroke and/or systemic
embolism is significantly increased in individuals with a
high CHA2DS2 VASc score. Nevertheless, the current
body of evidence is insufficient to determine the clinical
significance of subclinical episodes of AF/AHREs [13].

In 2023, the findings of the NOAH-AFNET 6 and
ARTESIA studies on the efficacy and safety of edoxaban and
apixaban for stroke prevention in patients with AHREs, as
identified through the analysis of electrode recordings from
implanted devices, were published. The incidence of stroke
in these patients was found to be significantly lower than that
observed in patients with clinically overt AF. The use of oral
anticoagulants (OACs) was observed to reduce the incidence
of stroke. However, this was accompanied by an unacceptably
high number of major bleeding events [1, 14-16].

It would be reasonable to question whether the cited
studies have definitively resolved the question of whether
OAC administration is an appropriate method of preventing
stroke and embolism in patients with AHREs and silent
AF. It is unlikely that this is the case, given that the patient
population with implanted intracardiac devices differs from
that of patients with atrial fibrillation AF. For instance, the
incidence of stroke has been shown to be higher in patients
with an implanted pacemaker and AHREs compared to
those without AHREs. However, it remains lower than in
patients with clinically overt AF [1].

The authors of the discussed article, aware that AHREs
(micro-AF) can precede or coexist with clinically overt
AF, sought to identify alterations in NT-proBNP levels
and left atrial (LA) parameters obtained via transthoracic
echocardiography (TTE) in patients with AHREs (micro-
AF). It is noteworthy that the study included 45 patients
who presented with irregular heartbeats and a further 45
patients who constituted the control group. The interval
between the onset of the P wave on the ECG and the onset
of the late diastolic wave was considered to be the time of
atrial electromechanical delay. This was also determined by
the time distance to the late wave of the lateral and medial
parts of the fibrous annuli of the mitral and tricuspid valve
walls on tissue Doppler imaging. During periods of sinus
rhythm, the duration of the P wave was quantified on a
standard ECG.

NT-proBNP and serum troponin T concentrations were
found to be elevated in the micro-AF group (p < 0.001 in
both cases), with a 1 pg/mL increase in serum NT-proBNP
levels associated with an 1.8% increased risk of micro-AF. In
ROC analysis, the threshold for diagnosing micro-AF was
determined to be 63.4 pg/mL, with sensitivity of 91.1%
and specificity of 73.3%. Atrial electromechanical delay
was found to be significantly longer in the micro-AF group.
Electromechanical delay in the left plane of the mitral valve
fibrous annulus at a threshold value of 11.5 s predicted
the presence of AHREs with a sensitivity of 95.6% and a
specificity of 75.6%. The maximum and minimum duration
of the P wave and its variance were higher in the micro-AF
group.

Ultimately, the authors have demonstrated predictors
of AHREs (micro-AF), which exhibit notable similarities
with clinical conditions associated with overt AF. This
suggests that the mechanisms underlying the development
of AHREs and overt AF may be similar, emphasizing the
necessity for a more rigorous approach to the diagnosis
of AF when AHRE:s are identified using any type of ECG
monitoring [3].

No conflict of interest is reported.

The article was received on 02/07/2024

REFERENCES

1. Toennis T, Bertaglia E, Brandes A, Dichtl W, Fluschnik N, De Groot
JR et al. The influence of atrial high-rate episodes on stroke and car-
diovascular death: an update. Europace. 2023;25(7):euad166. DOI:
10.1093/europace/euad166

2. Khan AA, Boriani G, Lip GYH. Are atrial high rate episodes
(AHRESs) a precursor to atrial fibrillation? Clinical Research in
Cardiology. 2020; 109(4):409-16. DOI: 10.1007/500392-019-
01545-4

3. Arakelyan M.G., Bockeria L.A., Vasilieva E.Yu., Golitsyn
S.P.,, Golukhova E.Z., Gorev M.V. et al. 2020 Clinical guide-

66

lines for Atrial fibrillation and atrial flutter. Russian Jour-
nal of Cardiology. 2021;26(7):190-260. [Russian: Apakeastn
M.T., bokepus A.A., Bacuavesa E.IO., l'oaunsn C.II.,
Toayxosa E.3., Topes M.B. u ap. Pubpuaasnus u rpeneranue
npeacepauit. Kaunnueckue pexomenaanuu 2020. Poccuitckuit
KapAMOAOTHYeCKuit xypHaa. 2021;26(7):190-260]. DOI:
10.15829/1560-4071-2021-4594

4. Boriani G, Vitolo M, Imberti JF, Potpara TS, Lip GYH. What do we
do about atrial high rate episodes? European Heart Journal Supple-
ments. 2020;22(Suppl 0):042-52.DOI: 10.1093/eurheartj/suaal79

ISSN 0022-9040. Kardiologiia. 2024;64(8). DOI: 10.18087/cardio.2024.8.n2728



§ ORIGINAL ARTICLES

S.

10.

Gherasim L. Subclinical Atrial Fibrillation, Embolic Risk, and Anti-
coagulant Treatment. MAEDICA - a Journal of Clinical Medicine.
2018;13(4):261-5.DOI: 10.26574/maedica.2018.13.4.261

. Noseworthy PA, Kaufman ES, Chen LY, Chung MK, Elkind MSV, Jo-

glar JA et al. Subclinical and Device-Detected Atrial Fibrillation: Pon-
dering the Knowledge Gap: A Scientific Statement From the Amer-
ican Heart Association. Circulation. 2019;140(25):e944-63. DOI:
10.1161/CIR.0000000000000740

. Imberti JF, Bonini N, Tosetti A, Mei DA, Gerra L, Malavasi VL et al.

Atrial High-Rate Episodes Detected by Cardiac Implantable Electro-
nic Devices: Dynamic Changes in Episodes and Predictors of Inci-
dent Atrial Fibrillation. Biology. 2022;11(3):443. DOI: 10.3390/biol-
ogy11030443

. Disertori M, Franzosi MG, Barlera S, Cosmi F, Quintarelli S, Favero C

et al. Thromboembolic event rate in paroxysmal and persistent atrial fi-
brillation: Data from the GISSI-AF trial. BMC Cardiovascular Disor-
ders.2013;13(1):28.DOI: 10.1186/1471-2261-13-28

. Kottkamp H. Fibrotic Atrial Cardiomyopathy: A Specific Disease/

Syndrome Supplying Substrates for Atrial Fibrillation, Atrial Tachy-
cardia, Sinus Node Disease, AV Node Disease, and Thromboem-
bolic Complications. Journal of Cardiovascular Electrophysiology.
2012;23(7):797-9. DOI: 10.1111/j.1540-8167.2012.02341.x
Frustaci A, Chimenti C, Bellocci F, Morgante E, Russo MA, Maseri A.
Histological Substrate of Atrial Biopsies in Patients With Lone Atri-

al Fibrillation. Circulation. 1997;96(4):1180-4. DOI: 10.1161/01.
CIR.96.4.1180

ISSN 0022-9040. Kardiologiia. 2024;64(8). DOI: 10.18087/cardio.2024.8.n2728

11.

12.

13.

14.

1S.

16.

Kutach A, Dewerenda M, Majewski M, Lasek-Bal A, Gasior Z. 72 hour
Holter monitoring, 7 day Holter monitoring, and 30 day intermittent
patient-activated heart rhythm recording in detecting arrhythmias in
cryptogenic stroke patients free from arrhythmia in a screening 24 h
Holter. Open Medicine. 2020;15(1):697-701. DOI: 10.1515/med-
2020-0203

Van Gelder IC, Healey JS, Crijns HJGM, Wang J, Hohnloser SH,
Gold MR et al. Duration of device-detected subclinical atrial fibril-
lation and occurrence of stroke in ASSERT. European Heart Journal.
2017;38(17):1339-44. DOI: 10.1093/eurheartj/ehx042

Kreimer F, Miigge A, Gotzmann M. How should I treat patients
with subclinical atrial fibrillation and atrial high-rate episodes?
Current evidence and clinical importance. Clinical Research in
Cardiology. 2022;111(9):994-1009. DOI: 10.1007/s00392-022-
02000-7

Becher N, Toennis T, Bertaglia E, Blomstrom-Lundqvist C, Brandes
A, Cabanelas N et al. Anticoagulation with edoxaban in patients

with long atrial high-rate episodes >24 h. European Heart Journal.
2024;45(10):837-49. DOI: 10.1093/eurheartj/ehad771

Kirchhof P, Toennis T, Goette A, Camm AJ, Diener HC, Becher N

et al. Anticoagulation with Edoxaban in Patients with Atri-

al High-Rate Episodes. New England Journal of Medicine.
2023;389(13):1167-79. DOI: 10.1056/NEJMo0a2303062

Potpara T, Blomstrom-Lundqvist C. Anticoagulation in patients with
atrial high-rate episodes. Nature Reviews Cardiology. 2024;21(1):5-6.
DOI: 10.1038/541569-023-00963-2

67



	_Hlk171376741

