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Abstract

Aim - to study the features of the ECG records received by 24-hour ECG
monitoring in patients with paroxysmal atrial fibrillation (AF) and, based on
the data obtained, to determine the main predictors of the development of
this arrhythmia.

Material and methods. A single-center, cross-control study was conducted.
Of all 6630 protocols analyzed, according to 24-hour ECG monitoring, AF
paroxysm was detected in 97 people as an accidental finding. These patients
were included in the main study group. The control group consisted of 99 patients
from the same cohort without paroxysmal AF, having the anthropometric and
comorbidity parameters similar to the patients of the main group.

Results. In the absolute majority (97.9%) of patients in the main group in
whom paroxysmal AF was detected, a special variant of extrasystole was

revealed — early atrial “P on T” type (versus 4.0% in patients in the control
group) [OR 8461.648 (382.1983;187336)]. The number of supraventricular
single, paired and group extrasystoles was significantly higher in the main
group, but the number of ventricular extrasystoles did not differ significantly.
Conclusion. One of the main ECG predictors for the development of
paroxysmal AF in asymptomatic patients is the appearance of supraventricular
extrasystole of the “P on T” type. In the mechanism of formation of AF
paroxysm during supraventricular extrasystole of the “P on T” type, not only
electrophysiological mechanisms play a role, but also the heart biomechanics.
Keywords: extrasystole, predictor of atrial fibrillation, atrial extrasystole,
supraventricular extrasystole.
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NMpeaukTOpbl pa3BUTUA NAaPOKCU3MaNbHOMU
dunbpunnaumm npeacepavin: aHanus AaHHbIX
cyTouHoro MmoHutopupoBaHua IKI no XonTtepy

0O.A. l'epmaHoBa?, k. MNanaTtu® 2, J1.A. KyHu!, A.A. YceHoBa3, H0.b. PeweTHukoBal,
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AHHOTaumA

Iensb — u3yunTb ocobeHHocT DKI'-KapTHHBI 110 TAHHBIM CYyTOYHOTO MOHU-
TopupoBanus KI' o Xosnepy y HarueHToB ¢ TapOKCU3MalIbHOW GUOPHIIIS-
nueii npencepauit (PIT) 1 Ha OCHOBaHUM MOTYYEHHBIX JIAHHBIX OIIPEIeNUTh
OCHOBHBIE TIPEJIUKTOPBI Pa3BUTHsI JAHHOTO HapYIIeHUst PUTMa.

Marepuan u Metopbl. IIpoBefieHO OJHOIEHTPOBOE HCCIIeIoBaHHe TI0 THITY
KpOCC-KOHTpOJIsL. 13 Bcex npoaHamm3upoBaHHbIX 6630 IIPOTOKONIOB, 110 IAHHBIM

www.innoscience.ru

CYTOYHOTO MOHUTOPUPOBaHHUs 110 XoiTepy, y 97 4esioBek ObUT BbISIBIIEH APOK-
cu3M DI kak cirydaiiHas Haxojika. JTH HaIMeHThI BOIIUIM B OCHOBHYO IPYIIITY
uccrenoBanus. [pymnmy cpaBHeHust cocraBiii 99 nanyeHToB 6e3 mapokcu3ma
@I 13 To¥ 5Ke KOrOPTHI, KOTOpBIE TI0 OCHOBHBIM aHTPOIIOMETPHYECKHUM I0Ka-
3aTeJisiM M ITapaMeTpaM KOMOPOUHOCTH COOTBETCTBOBA/IM OCHOBHOM TPYIIIIE.
Pesynbrarel. Y abcomorHoro 6ombmmHCTBa (97,9%) manyueHToB OCHOBHOM
TPYIIIBL, Y KOTOPBIX ObII BbIsIBIIEH apokcu3m @I1, perucrpuposascs ocobblii
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BapHMaHT 3KCTPACUCTOJTHY — PaHHE#H MpesicepaHoii o Turty «P Ha T» (mpoTus
4,0% y manueHTOB KOHTpObHOM rpymibl) [OR 8461.648 (382.1983;187336)].
Tak)ke JOCTOBEPHO BHINe B OCHOBHO#M IpyTiie ObII0 KOMHYeCTBO HAIPKey-
JTOYKOBBIX KCTPACKMCTOJI, KaK OIMHOYHBIX, TaK U MAPHBIX, ¥ TPYMIIOBBIX,
KOJTHYECTBO JKe YKeTYIO0IKOBBIX SKCTPACKCTOJ JIOCTOBEPHO He OTIIHYAIOCh.

BruiBoasl. OnauM U3 0CHOBHBIX DK -IPeIMKTOPOB Pa3BUTHS MTapOKCH3-
MasbHOM PI1 y 6eCCUMITOMHBIX MAIMEHTOB ABJISIETCS TIOSBIIEHHE HaIDKeTy-

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

JIOYKOBOM 3KCcTpacucTonuy 1o tuity «P Ha T». B Mexannzme popmMupoBaHust
napokcusma PIT npu HamKesymouKoBO# 3kcTpacucTonuu tuna «P Ha Ty
UrPAIOT POJIb He TOJIbKO 3JIeKTPOGU3HUOJIOTHYeCKHe MeXaH|3MBbl, HO ¥ GHO-
MexaHHW4YecKasl COCTaBJISIOasl.

KuroueBble c10Ba: 5KCTPACUCTONHS, TIPEAUKTOP GUOPUILISIMK NIpefiCepanii,
TIpefiCep/iHasi 3KCTPACUCTONHMS, HaZKEeJTyI0UKOBast SKCTPACHUCTOIHSI.
KoHpnuKT HHTepecoB: He 3asiBJIeH.

[ns uMTUpPOBaHUSA:

lepmanoBa O.A., lManatu Ox., KyHu J1.10., YceHosa A.A., PewertHukosa tO.6., lepmaHoB
A.B., CredaHuauc A. MpeauKTOpbl Pa3BUTUA NapoOKCU3ManbHON ubpunnauuu
npeAcepauvii: aHanus3 AaHHbIX CYyTOYHOro MoHuTopupoBaHus 3Kl no Xontepy.
Hayka u uHHoBauuu B MeduyuHe. 2024;9(1):44-48.
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m INTRODUCTION
Atrial fibrillation (AF) is a rhythm disorder prevalent
worldwide. Its incidence in the population is ca. 1-2%, the
number of patients increasing in the older age groups reaching
5-15% by 80 years [1]. In the coming decades, a further growth
of incidence is expected. It is related to an increase of average life
expectancy and to a broader diagnostic search [2—4]. Traditional
risk factors of AF development include modifiable and non-
modifiable risk factors (e.g., smoking, alcohol consumption,
abdominal obesity, age, female sex, etc.). Such conditions as
arterial hypertension, diabetes, coronary heart disease, chronic
heart failure, and chronic kidney disease increase the chance of
development of AF [5-11]. In assessing the risk of development
of the rhythm disorder, its dependence on the age, genetic,
clinical and subclinical factors is also considered [12-14].
Timely diagnostics and periodic screening are
vital for the finding of AF in patients from high-
risk groups. They include post-stroke patients [15].
Despite the state of knowledge of major risk factors of
AF, to date there is no unified prognosis score of this
rhythm disorder, and the existing models of prognosis
(C,HEST score, MHS, CHARGE-AF score, FHS score
and others) found no wide application [16—-19]. Among
the electrophysiological causes, the importance of the
mechanism of re-entry in the start and continuation of
AF, and the structure of pulmonary veins characterized
with a shorter refractory time, are mentioned as highly
important [20]. Some studies describe more frequent
development of AF in patients with extrasystole and
regard it as a predictor of AF in the future [21-23].
However, they do not indicate which specific variant of
extrasystole is the most frequent predictor of AF, and do
not account for specific characteristics of intracardiac
and intra-arterial circulatory dynamics. In our preceding
papers we showed and provided experimental proof of
existence of the so called ‘surging shock’, a phenomenon
that occurs in rhythm disorders and serves as the basis
of circulatory dynamic changes in arrhythmias [24-27].
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m AIM

To study the features of the ECG records received by
24-hour ECG monitoring in patients with paroxysmal
atrial fibrillation and, based on the data obtained, to
determine the main predictors of the development of
this arrhythmia.

m MATERIAL AND METHODS

A single-center, cross-control study was conducted
involving 6630 patients. The object was the 24-hour ECG
Holter monitoring database. The study was performed
on an elective basis to identify disorders of heart rhythm
and control the ST segment dynamics. The patients had
never complained of any malfunction in the heart rate,
had never been diagnosed with AF in their history, had
never had any pathology of the thyroid gland. Of all
6630 protocols analyzed, according to 24-hour ECG
monitoring, AF paroxysm was detected in 97 people as
accidental finding. These patients were included in the
main study group. The control group consisted of 99
patients from the same cohort without paroxysmal AF,
having the anthropometric and comorbidity parameters
similar to the patients of the main group. All patients
underwent the standard laboratory (including lipid
profile and thyroid hormone levels) and instrumental
tests: apart from the 24-hour ECH Holter monitoring,
they had transthoracic echocardiography (EchoCG),
Doppler ultrasonic examination of brachiocephalic artery
(BA USDG), and, when indicated, stress EchoCG with
exercising or adenosine, or coronary arteriography.

24-hour ECG Holter monitoring was performed using
the “Myocard-Holter-2” device manufactured by NIMP
ESN LLC, Sarov, Nizhny Novgorod Region (sensitivity:
99.99%, specificity: 100%; detection of atrial complexes:
sensitivity: 99.57%, specificity 99.84%). In the 24-hour
ECG monitoring the following major parameters were
analyzed: sinus node; heart rate analysis, including
circadian rhythm that was matched against the patient’s

www.innoscience.ru
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physical activity journal; supraventricular and ventricular
ectopic activity; pauses and blocks; ST segment and PQ
and QT interval dynamics; heart rate variability.
Statistical processing of data involved principles
of evidence-based medicine. First, the normality of
distribution of analyzed parameters was determined.
In the event of normal distribution, parametric criteria
were applied (quantitative variables were characterized
by finding the mean value and standard deviation,
intergroup comparisons by single-factor dispersion
analysis with indication of the F criterion, ‘df’ degree
of freedom and ‘p’ statistical significance); in the event
of abnormal distribution, non-parametric criteria were
applied (for quantitative values, medians and quartiles
1 and 3 were indicated, Q1 and Q3, and intergroup
comparisons were performed by Kruskal-Wallis
method using the statistics values H and ‘p’). We

disorder have found no broad application. The most
widely studied C2ZHEST score, validated on the Asian
and Caucasian populations involving over 711,000 people,
include the following in the risk parameters of AF: chronic
obstructive pulmonary disease, arterial hypertension, age,
systolic heart failure, diseases of the thyroid [20]. Other
prognostication scores (FHS score, CHARGE-AF score,
ARIC score, WHS score, MHS, JMC score, Shandong
score), studied on smaller cohorts, include anthropometric
parameters and secondary illnesses as risk factors, and
take into account the dimensions of the cardiac chambers.
Not a single model takes into account the specifics of the
ECG pattern. When possible mechanisms of paroxysmal
AF are explained, researcher focus specifically on the
electrophysiological component of arrhythmia. We believe
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m DISCUSSION

The papers published to date have no unanimous
opinion on the efficacy of prognosis of paroxysmal
AF in the population. The existing scores of
forecasting the risk of development of this rhythm
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Notes. Normal distribution of characteristics was not observed.

MpumeyaHus. HopMansHocmb pacnpedeneHusi NpusHakoB He cobodanacs.
Table 1. Main parameters of 24-hour ECG Holter monitoring in patients of
the main and control groups

Tabnuuya 1. OcHOBHbIe OaHHble aHanu3a Cymo4YH020 MOHUMOPUPOBaHUSI
3Kl no Xonmepy y nauueHmoB 0CHOBHOU U KOHMPOLHOU 2pynn



that the biomechanical component is also to be taken into
consideration, as well as intracardiac hemodynamics that
can explain, among other things, the processes of heart
remodeling that occur during AF.

With the premature atrial extrasystole ‘P on T’, the
systole of atria in the axtrasystolic beat usually occurs
at the peak or the descent of the T wave of the preceding
beat. At that moment, the period of ventricular emptying
is over. The increase of pressure to the atrial systole will
not be sufficient with this variant of the extrasystole
to overcome the intraventricular pressure and create
conditions for the atrioventricular valves to open.
Therefore, the atrial contraction under extrasystole ‘P
on T’ may be considered isometric or isovolumic since
there is no movement of blood to the ventricles. In our
opinion, this may end up in creation of conditions for
the dilatation of the left and the right atria, especially
if the onset of the ‘P on T’ extrasystole is frequent or
regular or there appears atrial paroxysmal tachycardia.
The changes in the biomechanics and hemodynamics
similar to the ones described above may occur during
the extrasystole from the atrioventricular node with
simultaneous excitation of the atria and ventricles and
during extrasystole from the atrioventricular node with
excitation of ventricles preceding excitation of atria.

Considering our clinical experience, we can state that
the pharmacological therapy of these specific variants

Hayka n nHHoBauuu B meguuuHe T.9(1)/2024

of extrasystole with anti-arrhythmia drugs seems, in our
opinion, the optimal prevention of AF paroxysms.

m CONCLUSION

One of the main ECG predictors for the development
of paroxysmal AF in asymptomatic patients is the
appearance of supraventricular extrasystole of the “P on
T” type.

In patients newly diagnosed with paroxysmal AF, this
rhythm disorder precedes the paroxysm and is seen in 95
(97.9%) patients, whereas in the control group only in 2
(2.1%) individuals [OR 8461.648 (382.1983;187336)].
This means that the possibility of development of
paroxysmal AF in patients with this variant of extrasystole
is 8461 higher than with its absence.

Considering the data obtained, the patients with
supraventricular extrasystole of the ‘P on T’ type are
recommended a long-term ECG Holter monitoring (three
or more days) to diagnose paroxysmal AF; in the event
the latter is diagnosed, respective treatment compliant
with applicable standards is recommended, including
prevention of cacrdioembolic stroke for this category
of patients.

In the mechanism of formation of AF paroxysm during
supraventricular extrasystole of the “P on T” type, not
only electrophysiological mechanisms play a role, but
also the heart biomechanics. »=
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