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Dear colleagues!

The first issue of the journal that was initiated by the Eurasian Arrhythmology
Association together with the Mechnikov North-Western State Medical University is now
presented to the readers. The publications that focused on the problems of arrhythmias
nowadays publish materials for a small target audience of doctors. This journal is
intended for a wide range of specialists despite the impression of narrow specialization.
This is a distinguishing characteristic of the journal. After all, heart rhythm and conduction
disorders can often be manifestations of comorbid pathology.

The contemporary healthcare system cannot be developed without meaningful
professional communication. We hope that the journal will become a debate platform
for discussions on topical issues of heart diseases and comorbid conditions that are
complicated by heart rhythm and conduction disorders. Moreover, we hope that it will
help to ensure scientific communication and exchange of ideas and results of our research
and contribute to the introduction of new scientific research results into healthcare
practice. Currently, the conversational interaction and exchange of scientific knowledge
enable arrhythmologists, cardiologists, cardiovascular surgeons, and scientists of other
specialties to diversify clinical arrhythmology problems. We are convinced that such
a multidisciplinary approach will significantly improve the quality of medical care for
patients, not only with cardiac arrhythmias but also with various diseases that are the
root cause or contribute to their development.

The journal publishes clinical guidelines, original articles, article reviews, clinical cases,
lectures/discussion reports, and notes on the activities of the Eurasian Arrhythmology
Association. All articles are subject to double-blind peer review by authoritative scientists
and specialists reputable in the field of knowledge of the published article.

The journal is published in Russian and English quarterly, both in electronic and
printed versions. All articles are translated by the publisher and are free for the authors
of the publication.

On behalf of the editorial board, | proffer you close cooperation. We look forward to
receiving articles and reviews from you.

Respectfully yours,
S.A. Saiganov

The article can be used under the CC BY-NC-ND 4.0 license
© Authors, 2021
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I'ny6okoysaxcaemele Konneau!

MHMUMaTMBa CO3JaHMA XKypHana NpUHAANeXuT EBpasuiicKon apuTMONIOrMYECKO
accoumaumu BMecte ¢ CeBepo-3anafiHbIM rocyAapCTBEHHBIM MeAULMHCKUM YHUBEp-
cutetoM M. WM. MeunukoBa. Ceiyac Bbl 3HaKOMMTECH C MepBbIM HOMEPOM JKypHana.
Ha cerofHsWHWA LeHb B U3[aHWAX, NOCBALLEHHbIX NpobiieMaM apuTMui, NyBAnKylT
MaTepuansl Ans HebOoMbLIOW LeNieBOi ayauToOpUM Bpayen. 3TOT XKypHas, HecMoTps
Ha TO, YTO Ha3BaHWe CO3AaeT BrieyatneHue 06 y3KoW creumanusaumm, NpegHasHayeH
LN LUIMPOKOr0 Kpyra cneuuanucTos. 310 ABNSeTcA 0C0BeHHOCTbIO XypHana. Beab Hapy-
LLUEHMS pUTMa M NPOBOAMMOCTY CepALa 3a4acTyto ObIBalOT NPOSBEHUSMM KOMOPOUAHON
naronoruu.

Pa3BuTWe cOBpeMEHHOrO 34paBOOXPaHEHNS HEBO3MOXHO be3 coaepkaTenbHol npo-
(eccnoHanbHOM KOMMYHUKaLMK, Mbl HafLeeMcs, YTO JKypHas CTaHEeT AUCKYCCUOHHOM nio-
LaKoW ANa 0bCYKOEHNA aKTyasbHbIX BONPOCOB 3ab0s1eBaHWM CepaLia U KOMOPOUIHbIX
COCTOSIHWM, OCNOXHEHHbIX HapYLUEHUSIMU CEpPAEYHOr0 PUTMa 1 NPOBOAMMOCTM, MOMOXET
obecneunTb HayyHyld KOMMYHMKaUMI0, 0OMeH MAEAMM M pesynbTaTaMu COBCTBEHHbIX
uccnefoBaHWi, a TakKe bymeT cnocobcTBOBaTb BHEAPEHUIO HOBBIX HAy4HbIX pa3paboTok
B MPaKTUKY 3[paBooXpaHeHus. B HacTosLlee BpeMa auanor u 0bMeH HaydHbIMM 3Ha-
HUAMW apUTMOJIOTOB, KapAMOJIOroB, CepAeYHO-COCYAUCTBIX XUPYPrOB U YUEHbIX ApYrux
cneumanbHoCTe! No3BOUT Pa3HOCTOPOHHE 0CBeLLaTh NPobieMbl KITMHUYECKON apuTMO-
Norun. YBepeHsbl, 4T0 TaKoN MyNbTUAMCLMNAMHAPHBIA NOAX0Z NMO3BOMT B 3HAYUTENBHOM
CTENEHU YIYYLUTb KAYeCTBO OKa3aHWA MeAMLMHCKOW MOMOLUM MaLMEHTaM He TOJSIbKO
C apUTMUAMM CepALa, HO 1 C TeM LUMPOKUM KpyroM 3aboneBaHuni, ABASIOLLMXCA NepBo-
MPUYMHONA UK COCOBCTBYIOLLMX UX Pa3BUTHIO.

B xypHane nybnuKyloTCA KMHUYECKUE PEKOMEeHLALMKM, OpUTMHaNbHbIe CTaTbu, 06-
30pbl CTaTel, KIMHUYECKWe Cyyai, NeKUMn/[oKNaasl AUCKYCCUN U 3aMeTKM 0 fiedTeslb-
HocTv EBpasmitcKoi apuTMonornyeckoi accoumaumn. Bee ctatbu NpoxoasT ABoiiHoe cre-
Mnoe peLieH3MpOBaH1e aBTOPUTETHBIMU YHEHBIMM, CIELIMANUCTAMU, MELLIMMM NPU3HaHWE
B 06/71aCTW 3HaHWIA NybAMKyeMon cTaTbu.

HypHan nybamkyeTcsa Ha pyCCKOM M aHITIMICKOM A13bIKaX eXEKBAPTa/IbHO, KaK B 3MeK-
TPOHHOM, TaK W neyaTHoOM BapuaHTax. Bce nepeBoAbl cTaTel ocyLLecTBASAIOTCA U3aaTenb-
CTBOM W SBASIKOTCA ANS aBTOPOB NybimMKaumm becnnatHbIMU.

OT MMeHu peKonNeruu, NpUrnaLlak K TeCHoMy coTpyaHudecTsy. ieM oT Bac cTateil
U OT3bIBOB.

C ysaxceHueM,
2nashbili pedakmop C. A. CalizaHos

&
3KO®BEKTOP Jnueramna CC BY-NC-ND 4.0
© KonnekTus aBTopog, 2021
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The Role of Hyperuricemia
in the Development of Atrial Fibrillation

Tatyana L. Barysenka, Viktor A. Snezhitskiy

Grodno State Medical University, Grodno, Belarus

Atrial fibrillation (AF) is one of the most common cardiac arrhythmias. We have discussed the role of hyperuricemia as
a predisposing factor for the onset of AF. Numerous clinical and experimental investigators demonstrated the correlation be-
tween serum uric acid (SUA) level and arrhythmia development and its complications. The development and progression of AF
are connected to a complex of changes in atrial cardiac muscle tissue. The electrical, structural, contractile remodeling, neuro-
humoral systems, inflammation, fibrosis, oxidative stress, endothelial dysfunction, activation of NLRP3 inflammasome induced
by crystals of monosodium urate (MSU), heat shock proteins (HSP), cytokines — all have a role in the development of this
process. Furthermore, the role of xanthine oxidase (X0) is considered in the pathogenesis of AF through activation of systemic
inflammation and oxidative stress, preparing that substrate for AF. The overwhelming data suggest a direct pathophysiological
role of the increased SUA and XO activity as risk factors for AF. This article offers a comprehensive review of investigations that
shows the interrelation between hyperuricemia and the risk of AF.
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Ponb runepypukeMuu B pa3BUTUM
¢ubpunnaumm npeacepamm

T.J1. bopuceHko, B.A. CHexuLKmmn

[POAHEHCKMIA rocyAapCTBEHHbIN MeAULIMHCKMIA YHUBEpCUTET, TpoaHo, benopyccus

Oubpunnaums npeacepauii (OIN) — ogHo U3 Hanbonee pacnpocTpaHeHHbIX HApYLLEHWI CepAeyHoro putMa. B HacTosLee
BpeMs 00Cy[aeTcs ponb rMNepypUKEMUM Kak OAHOM0 M3 npeppacrnonarawwmx $haktopoB Bo3HUKHoBeHUS Of1. Pesynbra-
Tbl MHOTOUMCIEHHBIX KITMHUYECKUX U SKCMEPUMEHTANbHBIX UCCe0BaHMIA NPOLEMOHCTPUPOBAM B3aMOCBA3b MOBbILIEHUS
ypoBHsi MoyeBoi Kucnotbl (MK) oTHOCMTENbHO PasBUTUS apuUTMUM W ee OCNOXHEHMIA. PassuTue u nporpeccupoBatue O
CBAI3aHbl C KOMM/IEKCOM U3MEHEHMI TKaHW MUOKapaa Npefcepanin — 3MEKTPUYECKUM, CTPYKTYPHBIM, COKPATUTENbHBIM pe-
MOJe/MpOBaHUEM, U3BECTHA POJib HEMPOryMOpalbHbIX CUCTEM, BocraneHus, Gubposa, OKCMAATUBHOMO CTpecca, IHA0TeNm-
anbHoW AMCGYHKLMM, aKTUBaLMM MHdNammacoMbl NLRP3, nHayumpoBaHHoi KpucTannamu MoHoyparta Hatpust (MYH), 6enkos
TennoBoro woka (HSP), LMTOKWHOB B pa3BuUTMM JaHHOrO Npouecca. HakonneHHble JaHHbIe NO3BOMSKT NPEANONOMKUTD CyLLe-
CTBOBaHWe NpsAMOoiA NaTohM3MONOr1YeCKOl posiv NoBbILLEHHOMO YpoBHA MK B CbIBOPOTKE KPOBU M aKTUBHOCTW KCAHTUHOKCH-
Aasbl ¢ puckoM OI1. Ponb KcaHTMHOKCKMAA3b! B naToreHese O1 paccMaTpuBaeTcs Yepes aKTUBALMIO CUCTEMHOTO BOCManeHus
M OKCUAATMBHOIO cTpecca, GpopMmpys TeM caMbiM cybeTpat ans OfN. HacTtoswas cTatbs nocesLieHa 0630opy uccienoBaHuit
0 B3aMMOCBSA3M TMNEPYPUKEMUM C pUcKoM pa3suTtus OI1.
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Atrial fibrillation (AF) is a supraventricular tachycardia
characterized by uncoordinated electrical atrial activity [1].
This is one of the most widespread heart arrhythmias
and causes about 80% of paroxysmal supraventricular
tachycardia cases. The occurrence of AF in the general
population reaches 2% and continues to increase [2].
AF morbidity is expected to double in the next 50 years. This
increase is directly associated with an aging population,
an increase of congestive heart failure prevalence, and
improvements in diagnostics of this kind of arrhythmia
disease [3]. In addition, AF deteriorates a patient’s quality
of life and increases the risk of lethal cardiovascular
complications [4]. AF is prognostically unfavorable
because it is followed by a growth of overall mortality
and, in particular, cardiovascular mortality. The mortality
rate is higher in AF patients than in patients with sinus
rhythm. It also can be associated with a large number of
thromboembolic complications [5].

Many epidemiological studies report that hyperuricemia is
considered to be a significant AF risk factor as well as age,
male sex, inheritance, obesity, hypercholesterolemia, tobacco
smoking, strenuous physical activity, arterial hypertension,
valvular heart disease, coronary heart disease, heart failure,
and diabetes mellitus [6].

The role of uric acid (UA) in developing the most
widespread cardiovascular diseases was first reported
in the 1950s. Nowadays, the interest in studying purine
metabolism and UA as its end-product is increasing. This is

1) 2021 Cardiac Arrhythmias

associated with an observable growth of both asymptomatic
and clinically manifested hyperuricemia [7-10].

For the last decades, the spread of hyperuricemia has
been considerably increasing worldwide. The data show
a verifiable growth of hyperuricemia prevalence in the U.S.
over the past decade from 19.1% to 21.4% [11]. A meta-
analysis published by B. Liu et al. reported that the overall
prevalence of hyperuricemia made up 21.6% for males and
8.6% for females, according to 59 Chinese studies sampled
for meta-analysis, which were performed over the recent
years [12]. It was demonstrated that the risk of hyperuricemia
was increased among males in the age above 30 and females
in the age above 50. The predominance of hyperuricemia
prevalence among males was observed in other studies as
well [13]. In the aforementioned Chinese study, it has been
revealed that hyperuricemia among males has been found
four times more often than among females [12]. Furthermore,
a distinct age range of hyperuricemia prevalence: from
14.7% at a young age to 20.5% at the age of 55-64 was
observed [14].

Hyperuricemia increases the UA concentration in
the blood serum above 360 umol/L for females and
400 pmol/L for males. However, these values could be
subjected to various factors, such as race, sex, regular
consumption of certain food products (red meat, seafood,
alcohol) [15-17]. 5%-8% of the population has an
asymptomatic increase in UA level, and only 5%—-20% of them
suffer from gout [18]. UA is a weak organic acid generated
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during the elimination of purine metabolism wastes. The key
enzyme is phosphoribosyl pyrophosphate synthetase
(PRPP-S). It launches several stages through which inosine
monophosphate (IMP) produces adenosine triphosphate
(ATP) and guanosine triphosphate (GTP). While performing
their functions, ATP and GTP undergo a disintegration
process which results in hypoxanthine, produced as a result
of ATP degradation, and guanine made as a result of GTP
degradation. Thus, they act as UA metabolic predecessors.
These nitrogenous bases are oxidizing to xanthine, which in
turn undergo oxidative transformation to the UA. The critical
enzyme at this stage is the enzyme of xanthine oxidase (X0)
(Fig. 1) [6].

Recent studies have confirmed a X0 activity in the human
heart (MacGowan et al.,, 1995) [19] and its allocation in
microvascular endothelial cells, macrophages, and mast
cells. The highest activity of XO becomes apparent in
the endothelium. Endothelial XO plays a crucial role in vascular
oxidative stress, which contributes to the development of
AF [20]. The accumulated data allow us to propose a direct
pathophysiological role of the increased UA concentration in
the blood serum and X0 activity with a risk of AF [21].

Ischemia and cellular damage facilitate to accumulation
of xanthine, creating a substrate for X0. This enzyme
participates in the purine degradation of the UA that is
a source of superoxide radicals. This enzyme uses molecular
oxygen as an electron acceptor and leads to the superoxide
anion free radicals, thus contributing to oxidative stress.
Superoxide anion can create hydrogen peroxide through
the activity of superoxide dismutase, if Ferrum is present, it
is a hydroxyl radical.

Moreover, the superoxide anion interacts with nitric
oxide (NO) and composes a toxic molecule of peroxynitrite.
Together, hydroxyl radicals and peroxynitrite induce cellular
reactions ranging from subtle changes of cell functions
to severe oxidative damage to affected macromolecules,
leading to necrosis and apoptosis. Thus, X0 is an inductor of
oxidative stress, and emerging free radicals directly damage
cardiomyocytes [20].

The development and progression of AF are connected
to a complex of changes in atrial cardiac muscle tissue:
electrical, structural, contractile remodeling, including
secondary cardiovascular alterations in the left atrium due
to remodeling of the left ventricle as a result of a pressure
overload [22].

Structural remodeling during AF is characterized by atrial
dilation and fibrosis, massive connective tissue accumulation,
and individual myocytes’ disruption. Fibrosis is a substrate
of the micro-reentry mechanism, the circular movement of
the excitation wave in the atrial cardiac muscle [23].

The electrophysiological mechanism of AF consists
of electrical remodeling and abnormal automaticity,
characterized by reduction of the cardiac action potential
duration and effective refractory period. The autonomic
dysfunction and the direct tachycardia influence on functions
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of ion channels are determined as possible sources of changes
in atrial electrophysiological properties. Atrial automaticity
can be associated with dysregulation of the intracellular
Ca?* concentration. Dysregulation of Ca?* causes its release
from the sarcoplasmic reticulum (SR) during the diastole
periods and increases inward currents in cell membrane
due to Na*/Ca?* exchange activation, which in turn induce
afterdepolarization associated with triggered activity, thus
facilitating aggravation of AF [24]. In addition, automaticity
through triggered activity in the pulmonary veins (PV)
becomes a trigger to AF, supporting the reentry mechanism
at the boundaries between PV and the atrium [25]. As well as
ischemia, fast atrial contraction can lead to a shortening of
the refractory period due to high-energy phosphate depletion
and activation of ATP-sensitive K* channels, as well as to Ca?*
atrial cardiac muscle overload [26]. Furthermore, decreasing
Na* currents and transient outward potassium current
(ho) reduces the refractory period and decreases cardiac
conduction [27]. Together, these mechanisms facilitate
the generation of multiple excitation waves in the atria,
frequent activation of the atria, and refractory dispersion [28].

The role of neurohumoral systems, in particular, renin-
angiotensin-aldosterone system, inflammation, fibrosis
oxidative stress, and endothelial dysfunction (for example,
through a decrease of the NO production by endothelium),
activation of the NLRP3 inflammasome, induced by
monosodium urate (MSU) crystals, was revealed in
the development of that process [26].

The link between hyperuricemia and changes in cardiac
structure was examined in mice. The increase of the UA was
followed by increased X0 activity in cardiac tissue, which
caused cardiomyocyte hypertrophy, myocardial oxidative
stress, interstitial fibrosis, and disturbance of diastole
relaxation due to activation of Sé kinase beta-1, profibrotic
TGF-B1/Smad2/3 signaling. These results improved after
the allopurinol administration. Thus, X0 may facilitate an
aggravation of AF. However, no prospective clinical studies
have yet been performed to test the possibility of xanthine
oxidase inhibitor’s ability to prevent a genesis of AF [29].

Mouse cardiomyocytes were found to express at least
4 UA transporters (UAT): URATv1/GLUTY, ABCG2, MRP4, and
MCT9. According to Maharani et al., urate transporters help
activate a protein in voltage-dependent Kv1.5 potassium
channels. This results in an inducement of ultrarapid delayed
rectifier current (/Kur) with the decrease of atrial action
potential and, in this way, influencing the development of
arrhythmogenic substrate [30].

The inhibition of the UA-influx by a UAT with
benzbromarone attenuated the enhancement of Kv1.5
protein expression by decreasing intracellular UA. In contrast,
inhibition of ABCG2, the UA-efflux transporter, accelerated an
expression of Kv1.5 protein. Accumulated intracellular UA
induced cellular damage due to oxidative stress. Blocking
the enhanced Kv1.5 protein expression was abolished by
the N-acetylcysteine antioxidant and apocynin, the inhibitor
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of NADPH oxidase. This makes it possible to assume that
antioxidants may be a new therapeutical approach in the AF
treatment in patients with hyperuricemia [30].

One of the promising approaches in modern-day cardiology
is the study of the impact of heat shock proteins (HSP) on
the state of the cardiovascular system. HSP is synthesized
in all nucleus cells, and its expression is increased during
any stressful exposure (inflammation, hypoxia, intoxication).
In stressful conditions, heat shock protein 70 (Hsp70) prevents
the protein misfolding and the Kv1.5 protein aggregation,
which expression is regulated by heat shock factor 1 (HSF1).
HSF1 activation and Hsp70 associated increase are crucial
factors that help cells overcome stress and reduce the risk
of damage [29]. Taufiq et al. researched a UA inducement
mechanism for boosting a Kv1.5 expression and revealed
how intracellular accumulation of the UA facilitates HSF1
activation and Hsp70 increase. HSF1 is activated by oxidative
stress, and HSF1 activation increases HSP expression. It has
been proved that an inducement of HSP synthesis could be
observed during hyperuricemia [31].

According to various experimental, epidemiological,
and cohort observational studies, inflammation plays
a vital role in the AF onset and preservation [32, 33]. AF
is associated with an elevation of several inflammatory
markers in the blood plasma, such as interleukin-1f
(IL-1B), tumor necrosis factor-a (TNF-a), and C-reactive
protein (CRP). NLRP3 inflammasome is a multi-protein
complex, which consists of NLRP3, ASC, and procaspase-1
enzymes. In addition, NLRP3 inflammasome launches
the production of bioactive caspase-1, which contributes to
the maturation of active IL-1B and IL-18 [34]. Macrophages
and myoblasts release these cytokines as components of
the inflammatory response [35].

An increased UA level (more than 400 umol/L) in the blood
serum induces the concretion of monosodium urate (MSU)
crystals and directly activates the NLRP3 inflammasome. MSU
utilizes caspase-1 by activating the NLRP3 inflammasome,
resulting in IL-1B and IL-18 output in the human monocytic
cell line (THP1). In an inflammasome-deficient mice model,
neutrophil influx induced by MSU was markedly impaired.
Moreover, colchicine, the medicine used to prevent the first
stage of gout inflammation, can block IL-1B maturation caused
by MSU. NLRP3 inflammasome activity was increased in atrial
cardiomyocytes of patients with paroxysmal and permanent
AF. In addition, NLRP3 and caspase-1 levels in the right atrium
were increased in patients with permanent AF [36].

An AF inducement has been demonstrated in a knock-
in mouse model, which constantly expressed active NLRP3.
MCC950, a selective inhibitor of the NLRP3 inflammasome,
interrupts the NLRP3 inflammasome complex assembly
and suppresses AF induction. The activation of the NLRP3
inflammasome, specific to cardiomyocytes, induces electrical
and structural remodeling of atria, exhibiting abnormal release
of Ca%* from the SR, efficient contraction of the atrial effective
refractory period, and atrial enlargement. On the contrary,
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NLRP3 knockdown suppressed the AF induction and restored
the normal levels of mRNA, Ryr2, Kcnab, Girk1, and Girka.
This data demonstrates that MSU activates the NLRP3
inflammasome, associated with AF pathophysiology [37].

CRP and TNF-a proinflammatory cytokines participate
in cellular signal activation and are associated with
fibrosis, apoptosis, and hypertrophy. The level of TNF-q,
an inflammatory mediator, was considerably increased
in patients with a history of diastolic heart failure (DHF)
and AF in a cohort of patients with DHF [37]. TNF-a
changed the expression or distribution of connexin 40
and connexin 43 and directly changed the Ca?* processing
in cardiomyocytes [38]. Also, it has been revealed that
TNF-a increases the apoptosis of cardiomyocytes and
myolysis. This leads to the dilation of atria and conduction
heterogeneity [39]. The level of circulating CRP is higher in
patients with a history of AF than in patients without AF. For
patients with permanent AF, the CRP level is higher compared
to patients with paroxysmal AF [40]

Performed experimental and clinical studies prove
the negative effect of proinflammatory cytokines on AF
aggravation. The study showed that mice with increased
TNF-a expression had an increased risk of AF aggravation.
Furthermore, the influence of proinflammatory cytokines on
AF aggravation was estimated in an experiment in dogs. It
was concluded that the growth of IL and TNF-a concentrations
in plasma significantly increases the risk of AF aggravation
and prescription of infliximab, a TNF-a inhibitor, prevents
the onset of arrhythmia [4].

Data collected for the last several years indicate thin most
cases of hyperuricemia associated with gout are more likely
connected with acid underexcretion than overproduction. In
total, 300-600 mg (1.8-3.6 mmol) of the UA is excreted in
24 hours. Approximately 95% of the UA is excreted in urine as
a result of glomerular filtration. However, almost all UA later
undergo subsequent reabsorption of underexposed urate
transporters (URAT-1) and organic anion transporters in
proximal tubules. After that, it is again secreted in the distal
tubules in urine, and later 80 % of the acid is completely
reabsorbed into the blood, and 20 % is excreted in the urine.
An increase in the UA level in the blood serum influences
endothelial cells and vascular smooth muscles, resulting
in microvascular kidney damage. As a result, kidneys may
have a crucial role in the UA inadequate excretion and thus
become a reason for hyperuricemia [6].

Hyperuricemia is significantly associated with AF.
In addition, the results of numerous clinical and experimental
studies demonstrated an interlink between an increase of UA
and the development of arrhythmia with complications [41].

A retrospective study of 49,292 medical records,
completed by Japanese scientists Kuwabara M. et al. in 2016
revealed that hyperuricemia is a significant independent and
competing risk factor of AF in a healthy person, as well as
old age, male sex, high body mass index, low FEV1/FVC ratio,
and increased hemoglobin levels [42].
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Lots of studies have found a positive correlation between
the UA concentration and AF. For example, a prospective
cohort study of 123,238 Chinese patients enrolled in the study
from 2006 to 2014 showed that high UA concentration and its
increase with time was associated with an increased risk of
AF. Furthermore, in another cohort study, gout resulting from
hyperuricemia was associated with a moderately increased
risk of AF [1].

According to the meta-analysis of clinical studies
performed by Chinese scientists Chun-Hong Zhang et al.
in 2015, the UA increased level in the blood serum was
associated with the risk of paroxysmal and persistent
AF occurrence in the general population and also in
patients subjected to coronary artery bypass surgery. This
connection can be explained by the influence of oxidative
stress and activation of the systemic inflammatory
response [43].

A study of 140 patients, performed by Deshko M.S. et al.
in 2015, demonstrated the connection of the higher level
of UA in the blood serum in patients with permanent AF,
regardless of whether they have AHT and/or CAD, compared
with those without arrhythmia. Furthermore, an increase of
X0 activity facilitated the increase in the UA level, xanthine
dehydrogenase conversion in X0 (boosting the velocity of
synthesis), adenosine triphosphate degradation to adenosine
and hypoxanthine (boosting the quantity of substrate), and
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Pocket hematoma is a common complication of pacemaker implantations which prolongs hospitalization and may demand
surgical revision in some cases. According to the data from different researchers pocket hematoma rate varies from 2 to 7%.
It depends on number of factors including a need for anticoagulation therapy. We present a review of design of multicenter
clinical trial evaluating safety and efficacy of application of hemostatic agent “Haemoblock” for pocket hematoma reduction in

patients taking oral anticoagulants.
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BBEJEHUE

lemaTtoma noxa ([J1) u3BeCTHOE OCNOXKHEHWe MpoLeay-
pbl UMMNaHTaLMK anekTpokapanoctumynstopa (3KC), Bctpe-
yaloLLeecs, N0 MHEHWI0 pasHbiX aBTopoB, B 2—7 % cnyyaeB
[1, 2]. KnuHnyeckm 71 nposBnSeTcs oLLyLLIEHWEM JIOKANIbHOMO
amckoMdopTa 1 fae 6011, YTO CBA3aHO C UHDUNLTPaLMen
MOLKOXHOW KNeTyaTku [3]. 3T0 0CNoXKHEHWe MOXKET noTpe-
6oBaTb NpoOBELEHNA XMPYPTUYECKUX PEBU3UN [2], 4TO NOBbI-
LIAeT PUCK MHOMLMPOBaHUA 3HA0KAPANANbHON cucTeMbI [4],
yBE/IMYMBAET MPOLOMKMTENBHOCTD MpebbiBaHUA B CTaLmo-
Hape [5]. B cBsisau ¢ 3TMM nouck cnocoboB NpoMNaKTUKK
KpoBoTeyeHus u3 noxa IKC npeacraBnset 6onbLIOA NpaK-
TUYECKMI UHTEpEC.

Mo paHHbIM M.B. Bernard u coast. [6], mo 50 % nauum-
EHTOB, NOJBEPratoLLMXCA UMMIAHTALMM aHTUAPUTUMUYECKUX
YCTPOWCTB, MMEIOT MOKa3aHUsA 418 NoayyYeHUs aHTUTpombo-
TUYECKOW Tepanuu, CyLLecTBEHHO MOBbILIAlOLLEN pUCK dop-
mupoBanusa y Hux [J1 3KC. HexoTopble aBTOpbI Npefiaralt
MPOBOAMTb MOJHYID WM YaCTUYHYI0 OTMEHY 3TUX Mpenapa-
TOB Nepep ornepauued U B paHHeEM MocNeonepauuoHHOM
nepuofe. Ha Haw B3rnap, Takoi nopxof B GOMbLIMHCTBE
Cly4yaeB HeCeT MOTEHUMabHYI 0MacHOCTb ANS 3[0p0BbS
MauMeHToB, 0CODEHHO, KOTOPLIM paHee Obina NpoBeAeHa
XMPYPruyecKas KOppeKuMs KnanaHHoW HeLoCTaTo4HOCTM
U/MAM KoTopble MOLBEPriUCL YPECKOMHBIM 3HLOBACKYNsp-
HbIM BMelaTenbcTBaM. CTpatervsi MpofofKeHns npuema
nepopanbHbix aHTUKoarynaHToB (OAK) bes nepepbia unm ne-
pexofia Ha MOCT-Tepanuio nepes, UMMNaHTaumelt NpoeMoH-
CTpUpOBana CBOK COCTOATENIBHOCTL WM BesonacHocTb [7].
Mexay TeM nauueHTsbl, npuHumatowme OAK, coctaBnsioT
KOTOpTy BbICOKOrO pycKa (hopMUpOBaHWs Noc/eonepaLmoH-
Hom 1 [8] n TpebytoT ocoboit HACTOPOXKEHHOCTM B NjaHe 3T0-
0 OCMOXHEHMs U, BO3MOXHO, 0COBEHHOI remMocTaTnyecKoil
TaKTUKM BeLEHUS.

Wcnonb3oBaHne MeCTHbIX reMocTaTMyeckux npenapa-
TOB — O[IHO M3 NEPCMeKTUBHbIX HANPaB/ieHU! MO NOBbILLE-
HUIO 3 dEKTUBHOCTM MHTPAONEPaLMOHHOr0 reMocTasa. Lienb
BCEX MPUMEHSAEMBIX U U3BECTHBIX B HACTOSLLEE BPEMS MeCT-
HbIX FEMOCTaTUYECKUX CPELCTB COCTOUT B UMUTALWMMW Crieuu-
(UYECKMX 3TaNOB eCTECTBEHHOMO reMOCTasa U UX YCKOPEHUH
unm B beicTpoM opmupoBaHum ¢ubpruHoBOro crycTka B 06-
Xop, 3Tux 3tanos [9].

OBHMM WX TaKkuX areHTOB ABNSETCS 0TEYECTBEHHbIN Mpe-
napart «['eMobnoK», KOTOpbIN peanuayeTt CBOW remMocTatuye-
CKuI 3 deKT 3a cueT 0bpa3oBaHma crycTka c benkamm nnas-
Mbl KpoBU (rnaBHbIM 06pa3soM, ¢ anbbymuHom). Ha nepeom
3Tane [AeACcTBMA nNpenapata MepBUYHbIM OpPraHU3aTopoM
YCTOMYMBOIA NNIEHKU CTAHOBUTCA NOJIMAKPUIOBbIA MATPUUHBIiA
KOMIJIEKC, COLepKalluin B AYeKax MoseKynbl anbbyMuHa.
Ha cnepytoweM atane moHbl cepebpa BocCTaHaBNMBAKITCA
MoJieKynamMu anbbyMuHa, 0bpa3ys YCTOWYMBLIA KOMIIEKC:
MosMaKpunaT-aHMoHbl 06pasyloT NpoYHylo CBA3b C MOJO-
JUTENbHO 3apsKEHHbIMU MoneKynamm benka. Takas cTpyK-
Typa yNaKoBbIBAeTCA B HECKONIbKO MUKPOC/IOEB, CO34aBast
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MPOYHYI0 MONIMMETAKPUNATHYK MNEHKY Ha MOBEPXHOCTM
paHbl. B fanbHeilem noBepxXHOCTHas CTPYKTypa 3aMeLLaeT-
c GubpmHOM, a NoMaKpunaTHas MaTpuLa nNiasmMonmnsyeTcs
B TeyeHue cyTok [10].

OnbIT MCMOMb30BaHNUA MECTHBIX FTEMOCTAaTUYECKUX Npena-
paToB ans npodunakTuky 71 UMNNaHTUPOBaHHBIX YCTPOMCTB
OrpaHuyeH OTHOCUTENBHO HeboMbLUMMKM 3apybeHbIMK UC-
Cef0BaHUsIMM, NOKa3bIBAIOLLMMM NPOTUBOPEUMBLIE Pe3YTb-
Tathl [11, 12]. OTeyecTBeHHbIN Npenapat «[eMobnok» yxe
MoKa3an CBOW reMoCTaTUYEeCKMIA NOTeHLMan B 06LLen Xupyp-
rmyeckoi npaktuke [13], optoneauw [14], npu aHpgocKonu-
yeckux BMewatenbcTaax [13]. BoamoxHocTn «emoboka»
B npodmnakTuke rematom fioxa IKC He m3yyeHbl, HO MoryT
OKasaTbCs BOCTpeboBaHHBIMK. Mcxoas U3 3Toro, Mbl nog-
FOTOBU/IM M HaYanu UCCNef0BaHWe, CTaBsLLee CBOEW LieNbo
OLiEHKY 6e30MacHOCTV NPUMEHEHUS reMOCTaTUYeCKOro npe-
napata «l'emobnok» npu umnnanTauum 3KC u usyyenne ero
addekTBHoCcTM B npodunaktuke dopmuposanus 11 IKC
y naumeHToB, npuhuMatoLmx OAK.

OWU3AWH UCCNELIOBAHMA

WccnepoBaHue 6OyneT npoBOLMTLCA B COOTBETCTBUM
C NpOTOKoNiOM, npaeunamMn Hapnexallen KAMHWYECKOM
npaktuky (Good Clinical Practice — GCP) u 3akoHoaartens-
ctBoM Poccuitckoit ®epepaumn. MpoToKON KIMHWUYECKOrO
uccnenoBaHus Bbin paccMoTpeH M 0[0bpeH Ha 3acefaHu
JImueckoro Komuteta OIBOY BO PsislMY Munzpapasa Poccum
(MpoTokon N 18 ot 25.08.2020).

Y4yacTHUKM U nIaHUpyeMblIi 06beM BbiGOpKU

B paHHOe MHOroLeHTPOBOe MPOCMEKTUBHOE Clienoe
paHA0MU3MpOBaHHOE NaLebo-KoOHTpoMpyeMoe KnHuye-
CKOe uccrnefoBaHue OyAyT BXOAUTb MauMeHThl B BO3pacTe
40-85 net c nokasaHuaMM BN UMMOAAHTaLUM OfJHO-
unu apyxkamepHoro 3KC, npunmmatowme OAK Ha npotsike-
HUM He MeHee 7 [Hel nepef, onepaumen u He MeHee 7 fHeR
B paHHeM Moc/eonepaLmoHHoM nepuofe. B nccnepnosanue
He DY#yT BK/IOYATHCA MALMEHTLI C TMNOanbbyMUHEMUEN,
TSIKENOW apTepuanbHOi TUNepTOHMENR (CMCTONMYECKOe
apTepuanbHoe Aasnenve =200 MM pT. cT. u/unm guacro-
nnyeckoe apTepuanbHoe pasnedue =110 MM pT. cT.), He-
cTabunbHbIMM GopMaMuK ULleMMyecKoi bonesHn cepaua,
BbIPaXKEHHbLIMU XPOHUYECKOW NOYEYHOW HEeA0CTAaTOUYHOCTbIO
(KnMpeHc KpeaTuHUHa MeHee 40 MN/MUH), cepaeyHoi Hepo-
CTaTOYHOCTbI0 (PpaKums Bbibpoca NIEBOrO Xenyaoyka Me-
Hee 35 %), ypoBHeM remMornobuHa MeHee 90 r/n; MetoLwme
BepUPUMLMPOBAHHbIE HapYLUEHWS B OLHOM W3 3BEHbEB re-
MocTa3a (TpoMboLMTOoNeHus, aHOpManbHble 3Ha4eHNs Npo-
TpoMbuHOBOro MHAeKca, GubpuHOreHa, MeXOYHapoAHoe
HOpManu3upoBaHHoe oTHoweHue Boiwe 3,0). B KauectBe
LO0MOJTHATENbHBIX KPUTEPUEB MCKIIOYEHWS BBICTYNAlOT He-
obxoauMocTb npuema AByX M bonee aHTUTPOMBOTMYECKMX
npenapaToB, Hanuune y BobHbIX U3BECTHBIX MPOTMBOMO-
Ka3aHuii K Ha3HauYeHW UCCelyeMoro npenapara, nepuog,
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OPUMVHANBHBIE VICCTTEAOBAHAA Tom 1 N\

BepeMeHHOCTH 1 KOPMITEHWA TPYAbH, Y4acTHe B APYrOM UC-
CnenoBaHuu.

Wcxops m3 pacyeTa onTUManbHOro pasMepa BblOOPKM,
TpebyeMoil Ans NpoBepKu runoTesbl (MOLLHOCTb UCCneno-
BaHus 80 %, ypoeHb 3Haunmoctu 0,05), npegnonaraercs
BKJI0YUTb B UccnepoBaHue He MeHee 200 naumeHToB.

Panpomusauus

Mocne moanucaHus MHGOPMUPOBAHHOTO cornacus na-
UMeHTbl ByAyT nofBeprHyThl LIeHTPanM30BaHHOM paHAOMM-
3aLMv C UCMOMb30BaHMUEM reHepaTopa CilyyaliHbix umcen. Co-
rNacHO pesysibTaTaM paHAoMU3aumu ByoyT chopMUpOBaHbI
rpynna KOHTPOJIS M OCHOBHas rpynna.

WMnnaHTaums aneKTpoKapauoCTMMynATopa

lepen onepaumeit NaLMEHTY NpOBOAMTCA NPOdUNAKTMKA
MHMEKLMOHHBIX OCITOXKHEHMIA, NYTEM BBEAEHWA aHTUbaKTepu-
anbHOro Mpenapara, CorfiacHo NPUHATON B KaX0M KIMHUKe
cxeMe, He MeHee 4yeM 3a 30 MMH nepep, BMELIATENbCTBOM.

12021 Cardiac Arrhythmias

Buibop pexxuma ctumynsumum 3KC VVI(R) unm DDD(R) npo-
BOAAT COMNIACHO KAWHUYECKMM peKoMeHpauusm BOA
Mo NpoBefEeHMI0 3NEeKTPOPU3NONOrMYECKUX UCCeA0BaHUN,
KaTeTepHo abnaummM 1 MPUMEHEHMIO UMMNTAHTUPYEMBIX aHTH-
aputMnyeckux yctpoiicts [15]. Onepauto npoBoaAT nog MecT-
Hoi aHecte3aven. IKC mmnnaHTMpyloT no obuienpuHaToNn
METOLMKE MOJ, KOXY B JIEBOW WM NpaBod NOAKIIYUYHOM
obnactu. Beibop pacnonoxenus noxa IKC onpepensercs
XMpYProM MHAMBULYanbHO. [peAnoyTUTENbHLIM SBRAETCS
(opMMpoBaHMe NoXa B NOAKOKHOM KieTyaTKe 663 NoBpex-
AeHus dacumm 60/bLLION rPYAHON MbILLLbL. B chopMmpoBaH-
HOe J0Xe MOMeLLaloT MapreByl candeTtky, MponUTaHHyto
15 mn emobnoka (ocHoHas rpynna) wm 0,9 % pactopom
NaCl (rpynna koHTpons). CandeTtky yaansioT Hemocpen-
CTBEHHO nepen, norpyxeHuem B noxe 3KC.

Bbibop BeHO3HOrO [oCTYNa U cUCTEMbI BUKCaLMKM 3NeK-
Tpoza (C aKTMBHOM W/ NacCMBHOM GUKCaLmeil) onpeenset-
CS XMPYProM MHAMBMAYaNbHO. Bo BpeMs onepaumm akTUBHO
UCnonb3yeTcs aneKTpoKoarynsTop. llepes ylwumBaHueM noxe

Busut 0
CKpPUHUHT (0TBOP KaHAMAATOB Ha BKIIKOYEHME)

v

Busut 1 (1-11 nexb)
BnioueHue B UccneoBaHue, paHLoMU3aLns

v v

T'pynna OcHoBHas
KOHTposIA rpynna

v v

Umnnantauua IKC

v

Busut 2 (2-11 aeHb)
OueHka noxa 3KC xvpyprom

v

Busut 3 (3-5-11 fieHb)
YnbTpa3ByKoBOe MCCNef0BaHue MArKUX TKaHel
(oueHKa noxa 3IKC)

v

Busut 4 (30 + 2 ang)
KoHTponbHbI 0cMOTp MocneonepaLmMoHHoi
paHbl. TecTMpoBaHue ycTpoiicTBa

Puc. 1. [nsanH nccnegosanms. IKC — anexkTpokapamoctuMynsTop
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opowatwT 5 Mn pactBopa eMobnoka 6e3 nocnepytouero
cMbiBaHuA. [lpn Hannuum auddy3HoN KPOBOTOUMBOCTU, KO-
TOpasi, N0 MHEHMIO XMPYpra, MOXeT npuBecT! K $hopMmmpo-
BaHuto rematoMbl oxa 3KC, yctaHaBnMBalT nepyaToyHbIi
ApeHax. Bo Bcex cnyyasx noce MMNIaHTaLmMK HasHavaeTcs
MOCTeSIbHbIA PEXWUM B COOTBETCTBUM C MPUHATLIMU B KIIMHU-
Ke CTaHAapTaMu BeJeHMs NaumueHToB, HO He MeHee 3 4 [16].
Mo BO3BpaLLEHNW NaLMeHTa B Manaty, Ha paHy HaKnafblBa-
€TCA X004 C rpy30M Ha 60 MuH.

BeaeHune nauueHToB B paHHeM
nocsieonepaLMoHHOM Nepuoge

[l3aitH uccnefoBaHus He NpefycMaTpUBaeT NpoBeEHNS
MocT-Tepanum unm otkasa oT OAK o 1 nocne uMnnaHTaumm
JKC. 3anpeLuaeTtca HasHaueHWe reMOCTaTUYECKON Tepaniu
B nepeble ABoe cyToK nocne umnnantauum 3KC. Ha tpetbu
CYTKM Noc/ie MMMIaHTaLmMKM A0MyCKaeTcs Ha3HaueHne aMuHo-
KanpoHoBoit kucnoTbl 100 MA BHYTPUBEHHO KanenbHO, U/unu
p-pa TpaHeKCaMoBOW KUC/OTbl 5 MJT BHYTPUBEHHO CTPYIHO
Me[1eHHo. [1pyn BbipaxeHHOW KpoBoTouMBOCTM M3 noxa 3KC
M HeobX0AMMOCTM COXpaHeHWUS ApeHaXa aHTUOMOTMKOTe-
panuio MPOJOIKAKT A0 MOMEHTA YAaneHUs MepyaTo4Horo
ApeHaxa. MNpu HeobXoAMMOCTU B NepBble LBOE CYTOK Mo-
Cfe UMMNaHTauMn JonyckaeTtca apeHuposaHue noxa JKC
B YCMOBMSIX NepeBA30YHOro KabuHeTa. BceM naumeHTaM
Ha 3-5-e CyTKM NpOBOASAT yNbTPa3BYKOBOE MCCNEAOBaHUe
(Y3M) Markmx TKaHen ¢ BepudMKaLMeR HanMuMA MUOKO-
ctn (kposw) B noxke JKC, nopcyeta obbeMa HaKonIeHHOM
wugkoctu. lMepuon HabntofeHns 3a NauMeHTaMu COCTaBuUT
30 + 2 gHsa nocne umnnaxTtauum IKC (cM. pUCYHOK).

MCCHEIJ,YEMbIe fnoKasaresjiu

lepBMyYHan KOHeYHas ToYKa: Hanmume cBOBOAHON KWAKO-
ctv (kposw) B noxe IKC B paHHEM NoOC/e0NepaLMOHHOM re-
puoje, AMarHocTMpoBaHHOM Ha Y3 Markvx TkaHei. Hannume
remMaToMbl (}KMAKOCTW) B JIoXe A0 BbinonHeHus Y3U moxet
BbITb BepUdULMPOBaHO NOC/IE 0CMOTPa OMEPUPYHILLIM XUpYp-
roM, 0bHapyeHWs nanbnupyeMon MHQUNLTPaLWK, CriaxuBa-
towieid koHTyp IKC, Hammums addekTa GrtoKTyaumm.

BTopuyHble KOHeYHble TOYKM: WMHTpaonepaLMOHHas
YCTaHOBKA Mep4aToyHOro ApeHaxa, NpOLOSIKUTENbHOCTb
HaxoXAeHus NepyaToyHoro ApeHaxa, HeobxoauMocTb no-
cneonepaumoHHoro fpeHnpoBanua noxa 3KC, nmbnbuums
MATKMX TKaHen Ha ctopoHe umnnantauum IKC, npesbiwe-
HUe CpefHel NPOLOMKUTENBHOCTU KOWKO-AHEN, MO3roBOW
WHCYNbT, TPaH3UTOPHbIE WLUEMUYECKWE aTaku, KpoBoTe-
YeHus, NepUKapAuMT, TaMmoHaja cepaua, MHGEKLMOHHbIE
OC/IOXKHEHUSA.

MeToabl uccneaoBaHus

MaumeHTbl 6yayT nopaBEprHyTHl 0OLEKIMHUYECKON
[MarHOCTMKE COTNIAaCHO HO30J10MMYECKOMY CTaHAapTy.
06s3aTeNbHbIMU KOMMOHEHTaMM 06cnefj0BaHus ABNAOT-
CA [MArHoCTMKa natoformm remoctasa (o6wmii aHanus
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KpoBK C NoAcyeToM TpoM6OLUWUTOB, MPOTPOMOUHOBBINA WH-
OeKc, (GUOpUHOreH, MeXAyHapoAHOe HOPMaNU3WUpOBaH-
HOe OTHOLLEHME), OnpedesieHne COAepKaHua anbbymuHa
B KPOBM, BepudMKaLma cTaTyca NoYeyHol HeA0CTaTouHo-
CTU (KNMpEeHC KpeaTWHWHA) U CepAeYHON HeAO0CTaTOYHOCTH
(sxoKapamocKonus ¢ u3mMepeHneM dpakumuv Boibpoca neBo-
ro Jenyaouyka no metoay CumncoHa), Y3U MaArkux TKaHen
B obnactn noxa JKC.

Matepuansl uccnepoBaHua BynyT noABeprHyThbl CTa-
TUCTUYECKOW 00paboTke C MCMONb30BaHUEM METOLOB Ma-
paMeTpUYecKoro W HemapaMeTpuyeckoro aHanusa. [lna-
HUPYETCA HaKOM/eHWe, KOPPEKTMPOBKA, cucTeMaTU3auus
UCXOAHOM MHAOPMaLMU W BU3yanu3aLMs MONYYeHHbIX pe-
3ynbTaToB MPOBOAUTb B 3MIEKTPOHHBIX Tabnmuax Microsoft
Office Excel 2010, a cTaTUCTUYECKMIN aHANM3 OCYLLECTBATL
C ucnonb3oBaHueM nporpammbl IBM SPSS Statistics 23.
[ing oLeHKW BAMAHUS UCCNeayeMOro npenapara Ha KoHeu-
Hble TOYKM ByLeT paccUUTLIBATLCA NOKA3aTeslb OTHOLLEHMSA
waHcos (Odds Ratio, OR), nnaHupyetcs npoBecTu koppens-
LIMOHHBIA aHanms.

CPOKU NMNPOBEAEHMUA UCCNIEAOBAHUA
U OXXWOAEMBIE PE3Y/IbTATHI

WccnepnoBakve Npowwsio perucrpaumio B MexayHapoa-
HOM peecTpe KJIMHUYECKUX UccnefoBaHuin HaumoHanbHoro
uHcTuTyTa 3a0poBbst CLUA (NCT04559646). CrapToBan Ha-
bop naumeHToB, NepBas paHaoMusauus npowna 28.09.2020.
lnaHupyeTcs, uto K KoHuy 2021 r. bynet nonHocTblo cdop-
MWUpOBaHa uUccneaoBartenbckan 6a3a, a B | keaptane 2022 r.
OyLyT npencTaBneHsbl Nepeble pesynbTarthl.

OupaeTcs, 4TO MPUMEHeHWe reMocTaTUyecKoro npena-
pata «['eMobniok» Bo BpeMs uMnnaHTaumm IKC cHU3MT puck
(hopmupoBaHus 1y 60nbHbIX, NpuHMMaiowmx 0AK.

AOMO/THUTENNbHASA UHOOPMALIUA

CnoHCcopoM UcCneaoBaHNUA SBNAETCA aBTOHOMHas He-
KOMMepyecKas opraHu3aums «MocKoBckuiA obnacTHoi Ha-
YYHO-UCCNIeA0BATENbCKUN UHCTUTYT KPOBU», MPefoCTaBuB-
was npenapat «[eMobnok» B UCCNeA0BaTeNbCKUE LIEHTPbI
Ha 6e3B03Me3aHOI ocHoBe. [MonyyeHne [OMONHUTENBHOTO
(VMHAHCOBOro BO3HArpaX/AeHWs y4acTHUKAM MCCnef0BaHus
He npeayCcMOTpeHo.

ABTOpbI MOMy4MNIM cOrnacue naumeHTa Ha nybavKaumio
MEAMLMHCKMX [aHHbIX.
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Mo3pHuk 3neKTpoaHbIK cencuc: 0cobeHHOCTU
KIMHUYECKOro Te4eHusl, AUarHoCTUKU U BefeHus.
KnuHuueckue cnyyam
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[lnarHocTuka 1 NeyeHue NauMEHTOB C UHQEKLMEN MMNNAHTUPOBAHHBIX B CEPALE YCTPOUCTB B KIIMHUYECKOW MpaKTUKe
COMPSIKEHBI C CYLLECTBEHHBIMU TPYLHOCTAMM, NMOCKONBKY OT/IMYUTENbHBIMU 0CODEHHOCTAMM 3/IEKTPOLHOIO CENncUca CHUTAIOT-
€Al KpaiiHe HU3Kas MHdopMaTUBHOCTL KpuTepues Duke, CKNOHHOCTL 3ab0neBaHNs AMTENbHO NPOTeKaTh B BUAE pAAA KIMHM-
YECKWUX MacOK, B TOM YMC/e CENTUYECKOro CMHAPOMA. BaHbIM NpaKTUYeCKMM acneKToM BeAeHWs NaLMeHTOB C UMMIaHTK-
POBaHHBIMU B CEpALe YCTPOICTBaMK OCTaeTcs BbipaboTka aeKTUBHON CTpaTermy NpouIaKTUKK NO3LHEr0 3NEKTPOAHOM0
cencuca (BO3HWKaKOLLEro Yepes rof 1 bonee nocne MMMaHTauMmM YCTpoicTBa). B cTaTbe npuBeAeHO onucaHue OByX Chy-
YaeB TUMWYHOO TEYEHWUA NMO3AHEr0 PELMAMBUPYIOLLEr0 0JOHTOMEHHOTO0 MHEKLIMOHHOTO 3HA0KAPAUTA UMMIAHTUPOBAHHOMO
B CepfLe YCTPONCTBa.
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Late Electrode Sepsis: Clinical Features, Diagnostics
and Management. Clinical Cases
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In clinical practice diagnostics and treatment of infection of cardiac implantable electronic devices (CIEDs) is connected
with significant difficulties, because distinctive features of electrode sepsis are extremely low information content of Duke
criteria, disease propensity for a long flow in various clinical forms as well as in the form of a septic syndrome. An important
practical issue in management of patients with CIEDs remains working out of effective strategies to prevent occurrence of late
electrode sepsis (arising in a year or more after implantation of the device). The article describes two cases of typical course
of late recurrent infection of the CIEDs.

Keywords: infective endocarditis; electrode sepsis; infection of cardiac implantable electronic devices.

To cite this article:
Zimina VYu, Airapetian GR, Grishkin YN, Sayganov SA. Late electrode sepsis: clinical features, diagnostics and management. Clinical cases. Cardiac
Arrhythmias. 2021;1(1):25-32. DOI: https://doi.org/10.17816/cardar71367

Pykonucb nonyyena: 08.06.2021 Pykonucb ofo6peHa: 15.07.2021 Ony6nukosana: 20.08.2021
&5
3KO®BEKTOP Jnueramna CC BY-NC-ND 4.0

© Konnek1vie aBTopos, 2021



CLINICAL CASES

YcnoBHble 0603HaueHUs

AB-6noKkapa — aTpuoBEHTPUKYNApHasA bnokaaa

NNCY — nHdeKuma MMNNaHTMpOBaHHOI O B CepALie YCTPOWCTBA
NCY — nMnnaHTMpoBaHHOE B CEpALe YCTPOMCTBO

N3 — MHDEKUMOHHBIN 3HA0KAPAUT

MCKT — MynbTucnmpanbHas KoMnbloTepHas ToMorpadus
OMTI — opTtonaHTOMOrpamMMa

M3KC — nNocTOSAHHBINA 3NEKTPOKAPANOCTUMYNATOP

C03 — cKopocTb 0CefaHus pUTPOLITOB

CPB — C-peaKTuBHbIN benok

TK — TpexcTBOpYaThIiA KN1anaH

T3J1A — Tpomb03MbOMS Nero4HOM apTepum

JIKC — 3neKTpoKapaMoCTUMYNATOP

3C — 3neKTpOAHbIN cencuc

Ixo-KI' — axokapauorpadms

BBEJEHUE

CoBpeMeHHyld KapAuonoruio TPyAHO NpeAcTaBUTb
6e3 BO3MOXHOCTM MMMAAHTALMM TaKUX BHYTPUCEPLEUHbIX
YCTPONCTB, KaK MOCTOSHHbIE 3/1IEKTPOKapAMOCTUMYNATO-
pbl (M3KC), ycTpoiicTBa ANS PECUHXPOHM3MPYIOLLEN Tepa-
MW, UMNNIAHTUPYEMblE KapAMOBEPTEpbI-AehnOpUNNATOpLI.
Mexgy TeM no Mepe yBENMYEHWUS! KOAMYECTBA UMMNAHTM-
POBaHHbIX YCTPOMCTB PacTeT M YMC/IO CNyYaeB MX MHGULK-
poBahusa [1]. B HacTosiwee BpeMs HaKOMMEH [OCTATOYHbIN
K/IMHUYECKUIA MaTepuman, AEeMOHCTPUPYIOLLMA 0YeBUOHbIE
0C06EHHOCTW TEYEHMS 3TOW Pa3HOBUAHOCTU MHDEKLMOHHOIO
3HpoKapavTa (M3), Beylime K No3aHe# OMArHOCTUKe, pac-
NpOCTPaHEHNI0 MHPEKLMM Ha TpexcTBopyaTbi KnanaH (TK)
W B UTOre, K HebnaronpuaTHoMy NporHo3y. YacTota rHoMHbIX
OCNOXHEHWUA MOCNe WMNNAHTALMM 3NEKTPOKApAMOCTUMY-
natopos (IKC) cocraenset ot 0,6 fo 5,7 %, a cMepTHOCTb
ot 0,13 % npm noKanbHOM rHOMHO-BOCNANMTENIbLHOM NpoLecce
00 19,9 % npu 6akTepuanbHOM 3HA0KapauTe U cencuce [2].

3a pybexoM npoyHO BOLUEN B MPAKTUKY CreuuanbHbIi
TePMUH — 3NIeKTPOAHBIN cencuc (3C), TOUHO OTpaKatoLLMiA
OCHOBHble 0CODEHHOCTM TEYEeHUS! MHDEKLUMM MMMNaHTMpO-
BaHHoOro B cepaue Yyctpoiictea (MMCY) — npeobnapanue
CMMMTOMOB CUCTEMHOTO BOCMANEHMs U OTCYTCTBUE NPU3HAKOB
rnopaxeHus cepaua B TeyeHe NPOACIKUTENLHOMO BPEMEHM.

MpuBogmM fBa TMNMUHBIX cydas TedeHus MCY, wnnio-
CTPUpYIOLLME CNOXHOCTU OWarHOCTUKM U JIeYeHUs! [LaHHOro
3aboneBaHus.

KJIMHUYECKWUI CNIYYAN 1

Mauwent A., 27 net. B Bo3pacte 15 net eMy 6bin uMnnaHx-
TUpoBaH AByxkamepHbIii IKC no noBoay BPOXKAEHHOM (KaK OHa
Oblna pacLieHeHa Ha TOT MOMeHT) cybToTanbHoi AB-65oKaabl.
Cniycta ceMb net 610Kk nutaHma 3KC 6bin 3aMeHeH BBUAY UC-
ToLleHus baTapen. Ewle yepes natb nieT, B ceHTsdpe 2018 r.
naumeHTa cTanu becnoKouTb 3N130.bl BbIPAXKEHHOTO «HOYHO-
ro noToOTAENEHUs» W NOLBEMbI TeMnepaTypbl Tena o 40-
41 °C. MHBa3mBHble BMeLLATeNbCTBa, 3ab0neBaHUs U UHbIe
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COCTOSIHUS, CNOCObHbIE CONMPOBOXAAThCA baKTepueMuels, B Te-
YeHWe nocnefHNX 6 Mec. OH oTpuLan.

MaumeHT bbIn obcnesoBaH B cTaumoHape (¢ 27.09.18
no 11.10.18), n no AaHHLIM peHTreHorpaguu nerkux bbin
YCTaHOBMNEH [MarHo3 BHEDOBHUYHOM JIEBOCTOPOHHEN HUMK-
He[0MeBOW MHEBMOHUW. MymbTUCTIMPabHYI0 KOMMBHOTEPHYH
Tomorpaduio (MCKT) nerkux He BbinonHAnM. B aHanusax
KpoBu — neiKounTo3, capur Bneso, 10-KpaTHoe MoBbILe-
Hue CPB, B noceBax kpoBu bbin obHapyxeH Staphylococcus
haemolyticus. Mo faHHbIM TpaHcTOpaKanbHoit 3xo-KI natono-
WK BbIABNIEHO He Bbino. MaumeHTy bbin npoBeseH 12-AHEBHBIN
KypC LiedTprakcoHa 1 neBOdIOKCaLMHA C MOMOXMUTENbHO
OVHAMUKON KIIMHUYECKUX, MHCTPYMEHTaNbHBIX U Nlabopartop-
HbIX JaHHbIX: B TEYEHWE HeJeNW Nepes BbIMUCKOW NxopajKa
OTCYTCTBOBaJIa, MHEBMATM3aLMs IETKUX M0 LLaHHbIM KOHTPOIb-
HOI PEHTreHorpamMMbl BOCCTaHOBUIACH MOSTHOCTbIO, YPOBEHb
neiikountoB u CPb HopManu3oBancs. KOHTpOsbHbIN MoceB
KpOBM He MpoBOAMNM. TeM He MeHee BCEro Yepe3 Hefesto
nocne BbINUCKW BBUAY BO30OHOBIEHWUS IMXOPAAKM NaLMeHT
Bbin BHOBb rocnuTanuavpoBaH. OnsaTb Habnogancs nemKoun-
T03, COBWUM BNEBO, NPOKANbLMTOHUH MPEBbILLAN HopMasibHble
3HayeHus B 150 pas. B noceBax KpoBu Ha 3T0T pa3 bbin BbI-
neneH Staphylococcus aureus (19.10.2018). Ha ueTBepTbiit
LeHb rocnutanu3auuy npu 3xo-KI' Ha 0AHOM M3 3MEKTPOL0B
M3KC bbina Bnepsble BhisBNeHa Beretaums. Ha ocHoBaHuu
MOJTyYeHHbIX faHHbIX Bbin AuarHocTMpoBaH ocTpblid 13, acco-
LMMPOBaHHBIN ¢ uMnnaHTMpoBaHHbIM M3KC. 06was npopon-
KUTENIBHOCTb TepanuuM aHTMBMOTMKaMKM cocTaBuna 25 OHei.
K coxanenwio, nogpobHon uHGOpMaLUM 0 MPUMEHSBLUMXCA
aHTUOMOTMKaX B BBIMMCHBIX AMUKPU3ax He bbino. C Lenbto Bbl-
SICHEHWS! NEPBUYHOM0 UCTOMHUKA MHGEKUMM BblN 0CMOTpPEH
cToMatosioroM. Ha optonaHToMorpamme (OMTT) Obinn BbisB-
NEHbl MHOXXECTBEHHbIE TPaHYNEMbl BEPXHEH U HUKHEN Yesio-
cTei. MImenuce npusHakv nepuogontuta 15, 13, 12, 11, 21,
22, 23, 26, 27, 31, 45, 46-ro 3y6oB; NpU3HaKW XPOHUHECKOTO
nynbnuta 24, 25, 38, 35, 34, 33, 43, 44-ro (puc. 1). BoisicHu-
10Ch, YTO CaM NaLMEeHT COCTOSHWIO POTOBOM MOMIOCTM 0coboro
3HayeHUs He MpUAaBan M cToMarosora B NocnefHue rogpl
He nocelan. YuuTbiBas bonblion 06beM nopaxeHus, bbina
HayaTa noaTanHas caHauus poToBoM NoNocTU. K MOMEHTY Bbl-
nuckun (13.11.2018) Kakue-nMbO CUMNTOMBI OTCYTCTBOBAM,
HOPMann30Basca KIMHWYECKUIA aHalu3 KpoBU M MOKasaTenu

Puc. 1. OptonaHToMorpamMa naumenta A. Ctpenkamu o0bo3Haue-
Hbl MHOXXECTBEHHbIE FPaHyNeMbl KOPHEN 3yD0B BepXHEli U HIKHEN

yenocTen

2]
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MpOoKanbLMTOHUHA. KOHTPONbHbIN NMOCeB MoKa3an oTCyTCTBUE
pocTa MUKPOGIIOpLI, MPU KOHTPOSIbHBIA TPaHCTOPaKasbHOM
3xo-KI'" pocToBepHbIX BereTauuin B 0611acTu aneKTposoB Bbi-
ABNeHO He 6bino. [MokasaHus K onepatBHOMY neveHuto U3
cthopMynMpoBaHb! He Bbun.

CnycTs MecsiL, nocne BbIMUCKY BHOBb peLvavB1poBana -
X0pagfKa, NpUYeM Ha 3TOT pa3 MOMUMO YKe MEPeYMCIIEHHBIX
paHee CUMMTOMOB OTMeyanachb runepemMmus U 0one3HeHHOCTb
B 06/1acTn Nloxka cTumynsaTopa. B Hayane fekabps 2018 r. na-
LmeHT BbIN rocnuMTanu3npoBaH ¢ auarHo3oM: «Abcuecc noxa
cTUMynsaTopax. Mpu KOHTPOSbHBIX TpaHCTopaKanbHou 3xo-KI
1 ypecnimiieBoHon Ixo-KIN LOCTOBEpHbIX Beretaumi B npo-
EKLWM 3MEKTPOJ0B, KNanaHoB U CBOBOAHOrO 3HA0KapAA Bbl-
ABNEeHO He bbino. OTMeyanoch ML HepaBHOMEPHOE YNoT-
HEHWe U YTONLLEHWE HEKOTOPbIX Y4acTKOB 3MieKTpoa (puc. 2).
B noceBax kpoBy bbin BHOBb BblAeNeH S. aureus. lpoBeaeHa
Tepanus — BaHKoMUUMHOM (1 T) ¢ reHTamuumHoM (80 Mr)
B TeyeHue 25 aHeii. locne caHaumm abcuecca M Ha GoHe aH-
TMbaKTepWanbHoi Tepanuu BHOBb bl 0TMEYEH perpecc BCex
CMMMTOMOB, C MOJTHOW HOpManu3auuel NoKasaresen KpoBu.

[unarHo3 npu Bbinucke (28.12.2018): «MopocTpbiii WH-
(EeKLMOHHBIA OA0HTOrEHHBIN 3HA0KAPAUT C 0bpa3oBaHMeM
abcuecca noxa cTumynsaTopa.

CaHauus poToBO¥ NOMOCTY COMPOBOXAaNach CTaHAapPTHOM
aHTMBMOTMKOTEpanueii: B AeHb BbIMOSIHEHWS CTOMATOSI0MMYe-
CKOro BMeLLaTesIbCTBA MaLMEHT NOJy4as BHYTPb 0AHOKPATHO

Puc. 2. 3xoxkapavorpammbl naumenTa A: A — yeTbipexKaMepHoe
BEpXyLLEYHOe ceyeHue; B — BepxyLeyHoe MoauduLMpoBaHHoe Tpex-
KaMepHoe ceyeHue (4epe3 MPUTOYHbIE OTAEMbI MPABOTO JKESYLoYKa).
Ctpenkamu 0603HaueHbl HepaBHOMEPHOE YM/IOTHEHME W YTOMLLEHWe
YYaCTKOB 3/IEKTPOAA, PacrosioXeHHOTo B MpaBblX Kamepax Cepaua.
[locToBepHble 06pa3oBaHNs B MPOEKLIMM 3MEKTPOAOB He OMpeLensioTes

Puc. 3. 3xokapguorpamma naumenta A., 04.2019 r. A — yeTbI-
pexKkaMepHoe BepxyLUeyHoe ceyeHne; B — TpexkamepHoe cybko-
CTanbHoe MoauduMuMpoBaHHoe ceyeHue. CTpenkamm 0603HayeHa
KpynHas pbixyias BereTaums, pacnoiioXeHHas Ha 3N1eKTpoze Bbamn3u
cTpykTyp TK

Tom 1,Ne 1, 2021
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aMOKCULMNIINH B [103€ 2 I BHYTPb, 60 KIMHAAMULWH B A03€
600 mr. KpoMme Toro, B CBSI3W C peLaMBMpYHOLLIEN JIMXOPaLKOH
MOBTOPSANINCH KyPCbl BHYTPMBEHHOTO BBEAEHUS FeHTaMULIMHA.
Ka bl Kypc conpoBoxKaanca ObICTPoi HopManu3aLmeit K-
HWYECKOro COCTOSHMS, HOpMan13aLmen TeMnepatypbl 1 labo-
paTopHbIX MoKa3saTesned. B NOBTOpHbIX MoceBax KpoBW pocT
OTCYTCTBOBAJ, [LOCTOBEPHbIE BEreTaLMu Ha NIEKTPOLax OTCyT-
CTBOBaNW. XMPYPruyeckuii 3Tan JIeYeHns LaHHOro nauueHTa
OTKNaAbIBaCS [0 MOJHOW CaHaumuu nonocTyu pTa. bonee Toro,
MHEHWSA BOBJIEYEHHbIX Bpayeil OTHOCUTENBHO HeobxoaMMocTH
0MepaTUBHOTO JieYeHUs BbIMM OTHIOAb HE OfHO3HAYHBIMM.
CaHaums, BKIlOYatoLLAs No3TanHoe yaaneHue MHOMLMpOBaH-
HbIX 3yb0B, 3aHANa 3HAYUTENIbHOE BPEMS.

K anpento 2019 r. cocTosHWe naumeHTa pesKo yXyALUM-
nock: K hebpunbHbIM NoLbeMaM TeMnepatypbl fLobaBunnch
noteps B Bece (-8 Kr), yBeNM4YeHWe MEYEHU U CENE3EHKM,
Bblpa)eHHas cnabocTb, TEHAEHUMSA K apTepuanbHOW rumno-
TeH3umn (90—80/60-55 MM pT. CT.), aHeMus TAXKENoN cTene-
HW, pu Rg nerkux Bbina BHOBb BbISBNIEHA MHEBMOHMYECKaS
uHdMnbTpaums. B aHanusax KpoBw b0 BbISBNIEHO Hapac-
TaHWe aHeMuu, TPOMBOLMTO3, NeliKouuTo3, yBennyenne CO3
B 4,2 pa3a. B noceBax KpoBu oTMeueH pocT Staphylococcus
epidermidis. Mpu 3xo-KI' 6binn BbiABNEHbI KPYMHbIE PhiX/ble
BereTaUMn Ha 3MeKTpoAax B HeMocpeAcTBEHHOM bam3ocTy
ot TK (puc. 3), 0aHaKo AOCTOBEPHbIX MPU3HAKOB O BOBMeE-
yeHun TK B MHGEKLMOHHBIA NpoLecc BbISBAEHO He Bbino.
WNMeHHO B 3Ty rocnuTanu3aumMio Ha (OHe MacCMBHOWM aHTy-
BroTuKoTepanum Bbina 3KCTPEHHO 3aBepLUeHa caHaums Mo-
noctv pta u 07.05.2019, cnycts 7,5 Mec. oT MaHudecTaumm
3aboneBaHus, B X0[e OTKPLITOTO XWMPYPruYeckoro BMeLla-
TenbcTBa Oblna MOMHOCTBH yaneHa cUCTEMAa MOCTOSAHHOM
3/M1EKTPOKApPAMOCTUMYNALMM W NPOBELEHA CaHAUMs KaMep
CepaLa B YCOBMSX UCKYCCTBEHHOrO KPOBOODpALLEHUS U X0-
nopoBon Kapavonnerun. Ha oboumx anektpopax bbiiv obHapy-
KEHbI MHOXECTBEHHbIE BEreTaLym, KaK 0bbluHble — KpYMHble
06pa3oBaHNA Ha «HOXKe», QUKCUPOBAHHbIE K 3IEKTPOLAM,
TaK v BereTaumm no tuny «MydTbi» (puc. 4). B xome xupyp-
TMYECKOI peBn3uM Obina BbisBNEHA BEreTaUms Ha nepegHen
cBopke TK, 4To noBnekno HeobxoaMMOCTb BbIMOSTHEHUS Ya-
CTUYHOW Pe3eKLYM W LLIOBHOW NNacTuku nepeaHen ctBopkm TK.
Mokasanuit K peumnnanTaumu M3KC, K cyactbio, He Bbino,
MOCKONMbKY B MpeAornepauMoHHOM Mepuoje OKasanoch,
YTO MALMEHT HAXOLMTCA MNpPEUMYLLECTBEHHO Ha CHHYCO-
BOM puTMe, npu3Hakn AB-6/0Kazbl (Kak cybToTanbHOM, Tak
M MOJSIHOM) OTCYTCTBOBasM. PaHHMI nocneonepauyoHHbIi
nepuoL, OCNOMHWICA [BYMS 3NWU30[aMW Kesy[04KOBOW
TaxMKapaun Ha 2-i 1 4-W AeHb nocne onepauuu € UCXo-
L0M B QUOPUNNALMIO JKeNy[A0YKOB M BHE3aMHOW CMepTbIo.
PeaHuMaLmMoHHbIE MeponpuATMs ObIK YCNELLHBI.

B nocneonepaumoHHOM NepuoAe NaLyeHT Nosyyan aHTu-
bakTepuanbHylo Tepanuio (MeponeHem B Ao3e 1 T, BaHKo-
MUUMH B fo3e 1 1) B TedeHne 6 Hep. Mpu OMHAMUYECKOM
HabnloAeHNM NaumeHTa B TeYeHWe CeayloLLero roaa xaro-
Bbl 0TCYTCTBOBaNM, TEMMNepaTypa COXpaHsnach HopMasnbHOM,
nabopaTopHble MapKepbl BOCMaNieHUs 0TCYTCTBOBAM.
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MauveHTka b., 64 ropa. CTpapaeT caxapHbiM AnabeToMm.
B 2015 r. passunack nonHas AB-610Kafa, 0CNOXHMBLUAACS
npuctynamMu MopraHbn — Agamca — CTokca, B CBA3M C YeM
Obin uMnnaHTMpoBaH aByxKamepHblid M3IKC. UHbIX HBa3mB-
HbIX BMELLATE/LCTB, TPAaBM MIM UHAEKLMOHHBIX 3ab0neBaHuil
He Obino. C ocenmn 2017 r. naumeHTKa nepuoamyecku (1 pas
B HefleNt0) CTana 0TMeyaTb NPUCTYNbl 03HOOA W BbIpayKeH-
HOr0 «HOYHOrO» MOTOOTAENEHNS, @ TAKXKE CHUKEHMEe MacChl
Tena. C pexabpsa 2018 r. nosBunnch HeobbACHMMBIE BHe3an-
Hble nogbembl Temnepatypbl Ao 38,5 °C. Co cnoB naumeHT-
KM, y4acTKOBbIM TepaneBToM 6biia AMarHocTMpoBaHa aHrvHa
1 6bin NpoBefieH Kypc Tepanuu aHTUOMOTUKaMK C NONOXM-
TeNbHBIM 3hdeKTOM. B TeueHne crnepylolwmx oByx MecsiLeB
CaMOUYYBCTBUE OCTaBaIoCh YA0BNETBOPUTENBHBIM.

B mapte 2019 r. Bo306HOBUAMCH NMXOpajKa M HOYHas NOT-
JIMBOCTb, B CBA3W C YeM MauMeHTKa bbina rocnuranm3npoBaHa
¢ guarHosoM: «OPBW, ocTpein 6poHxuT». B nabopatopHbix
AaHHbIX O0TMEYanuChb JIeKOUMUTO3, ABYKPaTHOE YBelUYeHue
C03, 12-kpatHoe npeBbiweHne CPB. lMoceBbl KpoBK He Mpo-
Bogmnmuch. Rg nerkux — 6e3 naronorun. B teveHun 17 gHei
nosly4ana feyeHue: LedTpUaKCoH B Ao3e 2 I, IeBOGIOKCaLMH
B ao3e 500 mr, MeTponnzason B go3e 500 Mr. K MomeHTy BblI-
MACKU KITMHUYECKOE COCTOSHUE U NabopaTopHble M3MEHEHMs
BEPHY/INCb K HOpMe. B TeyeHnm cnepytolwmx 4 Mec. nocne Bbl-
MWCKW NauMeHTKa YyBCTBOBaa cebs xopolwuo. OpHako B cepe-
avte vions 2019 r. BHOBb BO30OHOBMAMCL NIMXOPaAKa U Npu-
CTynbl HoYHOM notimBocTH. K Havany aBrycta 2019 r. K 06Lwmm
CMMMTOMaM BOCMaNeHWs BHOBb MPUCOEAMHUNACL OfbILLKA,
B CBA3W C YeM NaLMeHTKa bbina BHOBb roCMMTaN3MpOBaHa.
B nabopatopHbix aHanu3ax MMenn MecTo JIeKoLMTO3, NoBbl-
weHwe CPB B 55 pas, aHeMus nerKoii CTeneHm TsxecTu. B no-
ceBax KpoBu 6bin BolaeneH S. epidermidis. Ha OITT BoisBneHb!
MPU3HAKM XPOHWUYECKOrO NepuofoHTUTa 26, 43, 47-ro 3yboB.
Mpu koHTpacTHoM MCKT nerkux y naumeHTku bbina BhisBNeHa
aMbonnyeckas, LeCTPYKTUBHAA IEBOCTOPOHHSS HUXHeLoNe-
Bas MHEBMOHMSA, OC/IOXHEHHas abcLeccoM, a TakKe MHoXe-
CTBEHHbIE TPOMObI CErMeHTapHbIX BETBEI NEr0YHON apTepui
C ABYyx cTopoH. Haxoaka npu TpaHcTopakanbHoi 3xo-KI™ BHa-
yane 6bina pacLeHeHa Kak Beretauvs B npoekumm TK, npasaa
B AanbHeiwem npu ypecnmieBogHon 3xo-KI beinn gocto-
BEPHO BbISIBJIEHBI KITACCMYECKWE BEreTaLumn Ha MpeacepaHOM
U enyao4koBoM anektpogax MN3IKC (puc. 5), a TakKe noKasnb-
Hble HEpaBHOMEpHbIE YTOJLLEHUS U 3XOTeHHOCTb (hparMeHToB
3MEKTPO0B, PacLieHeHHble KaK Beretauus no Tuny «MyQTbi»
(puc. 6). locToBepHbIX Mpu3HakoB mopaxeHus TK BbisBIEHO
He 6bino. [pogonkuTeNbHOCTL aHTUBaKTepUanbHOM Tepanuu,
YUMTLIBAIOLLEN MOCEB KPOBM U BKIHOYAIOLLEN AOKCULMKIIMH
B go3e 100 Mr 2 pasa/cyTku v umnpodnokcauuH B gose 200 mr
2 paza/cyTku, coctaBuna 6,5 Hep. Ha doHe aHTMbaKTepuans-
Hoii Tepanum bbina 0TMeyeHa BbiCTpas NONOXUTENbHasA Kiu-
HUYeCKas AMHaMMKa — MNpOsBNEHNUS AblXaTeNlbHOW HefocTa-
TOYHOCTW UCHE3M, TeMrepaTypa U N1abopaTopHble U3MEHEHNS
HOpMasnn30Banmch.

Yol 1 (1) 2021
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TeM He MeHee paxe mocie 6,5-HefenbHOro0 Kypca aH-
TMbaKTepuanbHoOM Tepanuu no AaHHbiM 3xo-KI u ypecnu-
wesoaHor IxoKI coxpaHanmMch BereTaLmm Ha BHyTPUCEPLEY-
HbIX 3/IEKTPOAAX B HEMoCpeACTBEHHOW 65130CTM OT CTBOPOK
TK. Ha Bcex 3KI' onpepensnack P-3aBucuMas cTuMynsaums
xenynoukos. [pu nnaHoBoM nporpammupoBanum M3KC 3a-
BMCMMOCTb MauueHTa 0T cTUMynaTopa bbina NoATBepKAEHa.

Puc. 4. MocneonepaumnorHas doTtorpadus: pparMeHTbl yaaneHHbIX
aneKTpofo.. [peAcTaBnieHsbl ABa TMa BereTaLmii, GUKCUPOBaHHBIX
Ha 3MeKTPOAaX: KIacCUYecKue rUraHTcKue BereTauu, LOCTUraro-
LKe B A7MHY 5,5 CM (3enieHas CTpesiKa); BereTauus, onnieTaioLLas
3M1eKTPOS, Hanoaobue «MydTbI» UK «YynKa» (CUHASA CTPESIKa)

Puc. 5. 3xokapamorpamMma naumeHTkn b. MoanduumpoBaHHoe
TpEXKaMepHoe BepXyLIeYyHoe ceyeHue: A — puactona, TpUKy-
CMUAanbHbLIA KnanaH OTKpbIT; B — cuctona, TpUKycnuaanbHbIi
KflanaH 3aKpbIT. CTpenkoii 06o3HayeHa pobixnas BereTaums, GuK-
CMPOBaHHas Ha XeyL04YKOBOM 3/IEKTpo/ie BONM3U TPUKyCNUAanb-
Horo KnanaHa. 0bpa3oBaHue QUKCMPOBaHO K 3NEKTPOAY; CTBOPKM
COBCTBEHHOIO TPUKYCMIMAANBHOO KianaHa BbIrSAAT MHTaKTHBIMH

Puc.6. Ixokapavorpamma naumeHTtkn b. MoauduumpoBaHHoe
TpexKamepHoe BepxyLueyHoe ceyeHue. CTpenkamu 0603HaueHo He-
paBHOMEPHOE YTOJILLEHUE W 3XOFeHHOCTb YHaCTKa Jesy[04K0Boro
3M1EKTPOAA, PACMONIOKEHHOTO Bhbile CTBOPOK TPUKYCMMAANBLHOMO
KnanaHa. [laHHas KapTuHa bbina pacLeHeHa Kak BeposiTHas Bere-
Taumsa no tuny “mydrel”
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Puc. 7. MHTpaonepaumoHHble poTorpadum. MaccueHble Beretaumum
no TMny «MydTbi» Ha BHYTPUCEPAEYHBIX GparMeHTax 3/IeKTPOL0B
(cvHue cTpenku)

10.10.2019, cnycta 11 Mec. nocne Hayana 3aboneBaHus,
Bbinia BbINOSIHEHA 3KCTPaAKLMS 3HLOKapAManbHOW CUCTEMBI
M3KC n peumnnanTauma M3KC B anukapavanbHylo Nosuumio
B YCNOBWSAX UCKYCCTBEHHOTO KpoBoobpallenns. WHTpaone-
PaLMOHHO ObINO NOATBEPXKAEHO HaNMuMe MaCCUBHBIX Be-
reTauumin Ha anekTpogax no TMny MydTsl (puc. 7), a Takxe
bbina obHapyeHa Beretauus Ha TK, uto notpeboBsasno ee
ynanenus n nnactuku TK no [e-Bera.

B nocrneonepauuoHHoM nepuofe nauueHTke 6bin npo-
BeAEH [OBYX HefefbHblii KypC aHTMOMOTMKOTepanuu BaH-
KOMULUMHOM Mo 2 r/cyTku. B TeueHne cnepyrowmx 6 Mec.
COCTOSIHWE NaLMEHTKU 0CTaBaoCh CTabubHbIM, Kakue-nnbo
)Kanobbl, MapKepbl BOCMaNeHns 0TCYTCTBOBaM, TEMMNepaTypa
TeNa He MOBbILIANACH.

OBCYXAEHWUE C/TYHAEB

N3BectHo, uto N3 yacTo pa3suBaeTcs BCnencTsue Hak-
TEPUEMUM, MPUYKMHY KOTOPOI yaaeTcs BbISBUTb Mpu cbope
aHaMHe3a: WHBa3WBHble MPOLEeAypbl (CTOMAToNoruyeckye,
YPONOrMYeCKME, TMHEKONIOMMYECKUE) WM OYEBULHbIE CO-
nyTCTBYOLWME MHObEKLUMOHHbIE 3aboneBaHus. Mexay Tem
HepeLKO YNycKaeTca U3 BUAY, YTO NpuUumMHOi bakTepuemMmmn
MOXKET CTaTb CMOHTaHHas aKTUBM3aLMsA XPOHUYECKMX 04aroB
nHdekumu. B uyactHocTH, Hambonee YacTbIMM MCTOYHMKa-
MW MUKPOMIOpHI, BbI3bIBAIOLLEN Pa3BUTUE MHDEKLMOHHOIO
3H0KApAUTA, ABNSKOTCA OLOHTOTEHHbIE 0Yar.

Mpn M3y4eHUN Ponn XPOHUYECKOM 04aroBOM MHGBEKLMM
MosIoCTW pTa B PasBUTUM MHDEKLIMOHHOTO 3HA0KApAMTA YCTa-
HOBJIEHO, YTO 0Yaru CTOMaToreHHoW UHMEKLMM Oblv BbISIB-
neHbl B 93,7 % cnyyaes, npuuem B 70,9 % naHHble oyaru
Bbian xpoHnyeckuMK. HenocpeacTBEHHOM 3Ke NPUYMHON pas-
BUTUS| MH(EKLMOHHOMO 3HAOKApAMTa 3TU oyaru Bbinu npu-
3HaHbl B 22,2 % cnyyaes [4]. B uccnegosanum C.H. KpyTtoBa
(2010) bbina BhisBNEHA NPAMAsN KOPPENIALMSA MEK LY MUKPOO-
How [JHK necHesoii 6opo3abl v [IHK Bo3byautens U3 us se-
retauumi [5].

1,N2 1, 2027
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BakHbIM acnekToM npefonepaLmMoHHON NOArOTOBKM
noboii  KapAMOXMPYPruyecKol onepauuu (BKIKYas WM-
MnaHTauun BHYTPUCEPAEYHBIX YCTPOMCTB) ABNSAETCA CaHaLMs
XPOHMYECKUX 04aroB MHPEKLMM MOOCTU PTa MUHUMYM 33 2
Hep. [0 BMeLLaTeNbCTBa, YTO 3HAYUTENTbHO YMEHbLUIAET PUCK
Ppa3BUTUS MHAEKLMOHHBIX OCNIOKHEHWI B NOCNE0NepaLmoH-
HOM nepuoge. 370 NpaBu0 CTPOro cobnaaeTcs Npu Bbl-
MOJIHEHUM BOMbLUIMX KapAMOXMPYPTUYECKUX BMELLATENBCTB,
TaKMX KaK MMMaHTaLMA KanaHHbIX NpoTe30B WM COCYau-
cTbix rpadToB. K coxaneHuo, CKnaablBaeTca BreyatnieHue,
YTO B OTHOLLEHWW MUMMMAHTaLWW 3HA0BACKYISPHBIX U BHY-
TpUCEpPLEYHbIX YCTPOWACTB 3TO NPABUIIO BLINOJHAETCS AANeKo
He Bcerfa.

MpopmomxuTensHoe BpeMS OCHOBHBbIMU NpPOSIBNIEHUSMU
Bone3HM MOXKET 0CTaBaTbCA CEMTUYECKUIA CUHLPOM, TEYEHUE
KOTOPOro B HALUM AHU U3MEHMNOCb U He BCErAa OTBevaeT
NPeXHUM npefcTaBneHmaM. Bo MHorux ciydasx cospe-
MEHHBI CENTUYECKUA CUHAPOM OT/IMYAETCA XPOHWYECKUM
UMW NOJOCTPbIM TEYEHUEM, MOA OAHOW WAN HECKONbKY-
MW MacKaMu, Noc/efjoBaTelbHO CMEHSIOWMMU Apyr Apyra
WK YCTOMYMBO Mexay coboi coyeTarwmMucs. TUNMYHBbI-
MW Mackamu W3 BHyTpuCepAeyHOro yCTpoicTBa SBASKOTCSA
PEBMATONOTMYECKUIA CMHAPOM, MECTHas MHGMEKUMA Noxa
YCTPOWCTBA M pecnupaTopHbIii cuHapoM. lNocnepoBatenbHo
PacCMOTPUM Ka[yto U3 3TUX MacoK.

PeBMatonornyeckuin cMHapoM BKIKOYAeT B cebs nuxo-
pafKy, HOYHble NOTbl, apTpanrK, HeOOBACHUMYKD NoTept
Macchl Tesia, N0MCcepo3unThl, yMEPEHHOE YBENINYeHNe neye-
HW 1 CeNe3eHKU, U3MEHEHUsS MOYEBOr0 0CafKa.

Y Monogbix niofient v Niofen cpeHero Bo3pacta TMMUYHO
(ebpunbHoe MoBbILLEHWE TeEMNEPaTYpbI, TOFAA KaK Y Jiaen
MOXUNbIX U OCabneHHbIX BbICOKAs JIMXOpPajKa 4acTo oT-
CYTCTBYET, yCTynas MecTo MpoAoKUTENbHOMY cybdebpu-
nuTeTy. YCTOMUMBLIM NPOSBAIEHNEM CENTUYECKOro CUHAPOMa
Y TaKMX NaLMEHTOB MOXET BbITb JIULLIb U3MEHEHWE CYTOYHOM
TeMnepatypsl Tena 6onee YeM Ha oguH rpagyc. AHoManb-
HOW TeMnepaType, Kak NpaBunio, COMyTCTBYKT Mpody3Hble
HouHble NoTbl. Co BpeMeHeM NauMeHTbl HaUMHAKT 0TMeYaTb
noTepto Macchl Tena. lpu BbIMONHEHUN MHCTPYMEHTANbHBIX
uccneoBaHUn MOryT 0OHapyXUBaTbCA NPOSBIEHUA NONU-
Cepo3uTa B BUAE HE3HAUUTENIbHOrO rMApOTOpaKca W rMapo-
nepukapza. [lns cenTM4ecKoro CMHAPOMA TaKKe XapaKTep-
HO MpucoeauHeHne HedpuTa. Y NauMEeHTOB, OTATOLLEHHbIX
MHOXXEeCTBEHHBIMU COMYTCTBYIOLLMMI 3aboneBaHMAMM, TaKue
HaxoAKu 0BbIYHO TPAKTYIOTCS KaK MPOSBNEHUS XPOHNYECKON
naronorum.

JlokanbHass wHpekuus noxa BHYTPUCEPAEYHO-
ro ycrpoicrea. [laHHbIli NpoLecc 4acTo BOCMPUHUMAETCS
KaK MeCTHas M MOTEHLManbHO M3neunMas UHdeKumus. 31o
ybexpaeHne nogkpennserca TeM, 4T0 Ha (oHe Tepanuu
00bIYHO BCE MECTHbIE CUMMTOMbI MOABEPraloTca BbICTpO-
My perpeccy, CO3AaBasi INO3MI0 BbI3A0POBNEHUS. Mexay
TeM HeobXx0AMMO 3aMeTUTb, YTO MHULMPOBAHUE KapMaHa
YCTPOMCTBA Ha3blBaTb JIOKANbHOW MHPEKLIMEN MOXHO NULLb
BECbMa YCJTOBHO, MOCKOJIbKY B NOAABNAIOLLEM 60NBLUMHCTBE
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C/lyyaeB MeCTHOr0 BocnaneHus B 061acTu ioxa ycTpoiicTea
MHbEKLMS B KOHEYHOM UTOre pacnpoCTPaHAETCA U Ha BHYTPHU-
cepAeyHble anekTpoabl. Tak, B uccneposanuu D. Klug u co-
aBT. (2007) npo,eMOHCTPUPOBAHO, YTO Y MALMEHTOB C M30-
JMPOBaHHON MHGbEKLMeEN JIoXKa CTUMYNATOpa U OTCYTCTBUEM
0YEBUAHbIX MPOSBNEHMUIA FeHepann30BaHHON UH(EKLMK Nno-
CeBbl C WMHTPABAaCKYNSAPHLIX CETMEHTOB 3NIEKTPOAOB Obiin
nonoxurenbHbl B 72 % cnydaes [6]. Takum obpasoM, nioboil
MHQEKLMOHHBIM npouecc B 06macTu BHECEpPAEUHbIX 3fe-
MEHTOB YCTPOMCTBA MOTEHLMAbHO ABASETCA NPOABIEHNEM
WNCY n pomxeH bbITb NOBOAOM [NIA yAANEHUS BCEH CUCTEMBI
(knacc pekoMeHaaumii |, ypoBeHb aokasatesibHocT C).

PecnupatopHbiii cuHapoM. OguH 13 Haubonee paHHMX
W TUMKUYHBIX OCNOMHEHWIA 3MEKTPOLHOrO Cencuca — WH-
(apKT-NMHEBMOHMS, NPOSBNEHUS KOTOPOM LUMPOKO PasHATCS:
0T BECCMMMTOMHOTO TEYEHUS! A0 KIMHWUYECKU TSIKENO Mpo-
TeKaloLWux MHEeBMOHMA. McTouHMKoM 3aMbonuu sBasioTcA
CBEXMWe BereTaumu, chopMMpOBABLUMECA HA 3M1EKTPOAAX,
KOTOpbIe JIOLMpYIOTCA B NpaBblX KaMepax cepALa. [lockonbKy
A0 NoCnefHero BpEMeHW 0CHOBHBIM METOLOM AMarHOCTUKM
BHEHOJIbHUYHBIX MHEBMOHMIA 0CTaBanack Rg rpyaHoi KNeTku,
HEeJ0CTaTO4YHO YYBCTBUTENbHAA [N BbIABNIEHUS MH(APKT-
NHEBMOHMM No cpaBHeHuto ¢ MCKT nerkux, ambonnyeckuii
XapaKTep MHEBMOHWUM [0 NOpbl 10 BPEMEHM OCTAETCA Heoye-
BUAHbIM, @ MaLMEHTbI B TEYEHWE HEKOTOPOro BPEMEHU Be-
pyTca «nog, GnaroM» 06bIMHOM BHEOOSBHUYHON MHEBMOHMM
unn bpoHxuta. K coxanenumio, MCKT B pyTWHHOI KinHWUYe-
CKOM MpaKTMKe 06bIYHO BBIMOJIHAETCA 3HAUYUTENBHO MO3XKE,
npy peunamBax NHeBMOHMWU. TeM He MeHee Hanmume UCY
y NaumeHTa ¢ NoJj03peHNeM Ha BOCmanuTebHoe 3abonesa-
HWe NEerkux ABNSeTCA 0CHoBaHWeM Ans BbinosHeHus MCKT
KaK MeTozia NepBoii JIMHWM L1 UCKIIOYEHUS UHDApPKT-MHEB-
MOHMM U cTpaTUduKaLmmn pucka U3.

KoMnneKcHbIi yyeT Bcex KaMHUYeckux Macok U3 se-
nsetca 6onee YyBCTBUTENbHBIM MOAXO0M, YEM YUeT KpU-
TepueB Duke, ManonHdopMaTueHbIx B oTHoLweHun 3C. Mo-
CNefHUIA MOXET [UTeNnbHO npoTekaTb 6e3 obpa3oBaHus
KNacCUYecKuX BereTauuii — MOABMMKHBIX, [OCTaTOYHO
bonblwmx obpa3oBaHMN Ha 3neKkTpogax, NoAobHbLIX TeM,
4TO BCTPEYAOTCA NpU KanaHHbix nopaxenusx. Mpu NACY
TUNWYHasA BereTaLua «onieTaeT» coboii aneKTpoa no Tuny
«My®dThI» W BbIrALUT Npun 3xo-KI uccnesoBaHumn HeTnMy-
HO, B BUAE MPOTSXKEHHbIX YMIOTHEHUI Ha 3NEKTPOLE, JIOXK-
HO BOCMPUHUMaEMbIX Kak Gubpo3Has TKaHb Ha ANeKTPOoAe.
Ha paHHux 3Tanax Knaccuyeckue Beretauum HecTolKue
W, BEPOATHO, MOTYT OTPLIBATbCA M UCYe3aTb, B TOM YUCHIe
M Ha doHe NpOBOAMMOW Tepamnuu, YTO 4acTo OLIMBOYHO
TPaKTYeTCA KaK NONOXUTeNbHas AMHaMUKA UM JaXe Bbl-
300poBneHne. MaccuBHble, 04EBUHbIE, CTOVKME BEreTaummu
Ha 3N1eKTpoAax, CKopee BCEro, XapaKTepHbl Ans MO3AHei
ctapmu U3, Ha doHe pa3BepHYTON KNMHWMYECKOW KapTWHBI
cercuca v BeposTHOro pacnpocTpaHenns uHdekumm Ha TK.
Ewe opHa ocobeHHocTb auarHocTukn UUCY — cywe-
CTBEHHble TPYLHOCTW paHHero BbisBNeHWS nopaxeHus TK.
B oboux npeacrtaBneHHbIx ciyyasx Beretauun TK Bbinu
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BbISIBNEHbl JIWWb MHTPaoNepauyoHHo, T.K. apTedaKThbl
3MEKTPOAOB W/MNK BereTauuu, pacrofioKeHHbIE Ha JMeK-
TpOAax B HenocpeacTBeHHol 6amsoctu ot TK 3aTpypHsioT
OLLeHKY COBCTBEHHO KlanaHa, a 0TCYTCTBME 3HAUYMMON TpHU-
KyCMUOanbHOW peryprutauuv roBoput MpoTUB MOpaeHus
cTBOpOK. OnucbiBaeMble KIMHUYECKWE Ciyyau MOKasan,
yto npu npogomxutensHoctn 3C = 6 Mec. TK Kak npasu-
10 OKa3blBaeTCA BOBJIEYEHHBIM B MHEKLMOHHBIN NpoLecc.
0pnHaKo TOYHO CKa3aTb, YTO UMEHHO 6 Mec. — 3T0 TOT CPOK,
nocne Kotoporo TK Bcerpa nopaxkeH, Hemb3s, NOCKObKY
Cepbe3HOMN [oKa3aTesbHOM 6a3bl / 60NbLUMX UCCeL0BaHMUIA
Ha 3ToT cyeT HeT. lponomkutensHocTe IC, HECOMHEHHO,
NpAMO NpOMNOpPLMOHANbHA BEPOATHOCTM UHOMLMPOBaAHKA
TK, sBnssicb AONONHUTENbHBIM apryMEHTOM B MOMb3y MaK-
cuManbHo paHHero yaanenus UCY npu nopgo3peHumn Ha 3C.

Mo HawweMy MHeHWI0, Bonee BaXHbIM CIeACTBUEM 3TOM 3a-
KOHOMEPHOCTY BNIAETCA He0bX0AMMOCTb YAaNeHuUs BCeW cu-
cteMbl [T3KC He TonbKo Npu noaTeepaeHHOM 3C (4TO 0YeHb
CMOXKHO [J0Ka3aTb Ha paHHUX 3Tanax), He TOJIbKO MpU JIoKab-
HOM MHQEKLMM N0XKa YCTPOICTBA, HO TakKe npu 060CHOBaH-
HOM NOJ,03PEHMM Ha CeNTUYECKoe cocTosHMe 6e3 AoKa3aHHo-
ro uctoyHuka y naumentoB ¢ MCY. Takoe nofo3peHne MOXHO
pacLeHMBaTb KaK OCHOBaHWEM [J1S pacCMOTPEeHUs BOMpoca
0 MOJIHOM yAaneHun «nogo3putensHoro» VCY u nponoHru-
POBaHHOW aHTUOMOTMKOTEPANUX COrNAcHO PeKOMEHAALMUAM
EBponeickoro obwectBa kapauonoros 2015 r. [lononHu-
TesbHbIM cpeacTBoM amarHocTukm MCY-accoummpoBaHHoro
cencuca ABNAETCA COBMELLEHHas MO3UTPOHHAs 3MMUC-
CMOHHas W PEHTreHOBCKas KOMMbKOTepHas ToMorpadus
(N3T/KT) ¢ "F-OAr (dropaesokcurmiokosoi) [7]. Usonm-
POBaHHOE MPUMEHEHWE aHTMOMOTMKOB 0e3 pafMKasbHOro
ynanexus UCY yxyawaet nporHos, T.K. nepcucTupyloLLas
BHYTpUCEpLEYHas MHDEKLMSA B UTOre BELET K MPorpeccupo-
BaHMIO Cerncuca 1 BOBJIEYEHMIO B MH(EKLMOHHBIN NpoLecc
ctpykTyp TK, uto paxe nocne usneyenus UACY craHosutcs
0TAENbHON KJIMHUYECKOI NpobeMoii.

3AKJIO4YEHUE

+ TeyeHne MHPEKLMOHHOrO 3HAOKAPAUTA UMMAHTUPOBaH-
HOro B CEpLe YCTPOWCTBA OTAMYAETCA OT KIacCUYeCKOi
KI/IMHWYECKOW KapTuHbI KnananHoro U3. 3anoroM paHHen
JNarHoCTUKW 3M1EKTPOJHOIO Cencuca ABNSETCS 3HaHue
TUMUYHBIX KIIMHUYecKknx Macok UCY u ocobeHHocTel co-
BPEMEHHOr0 TeYeHWS CeNnTUYECKOro CMHAPOMA.

« [lpn onuTeNbHOM TeYeHWW 3NEKTPOLHOr0 cencuca Bepo-
ATHOCTb BOBJIEYEHUS CTPYKTYP TPEXCTBOPYATOro KianaHa
B MH(EKLMOHHbINA 3H0KapaMUT NPAMO NPOMNOpLMOHaNbHa
BpeMeHu 0T AebloTa [0 OnepaTMBHOIrO BMeELLATENbCTBA.

« [apaHTnen b6naronpusTHOro BvKaMLLEro U OTAaNEHHO-
ro NporHo30B ABNSETCA paHHee M nonHoe yaanenue UCY
B COYETaHUM C aHTUOaKTepUanbHOI Tepanuen, NPOAOIHKU-
TeNbHOCTb U 00bEM KOTOPOI COOTBETCTBYET MEXAYHApOL -
HbIM K/IMHUYECKUM PEeKOMeHAaLMAM.

e JPdeKTMBHOM NPOdUNAKTUUECKONA MEpPOi B OTHOLLIEHUU
MWCY, no HalleMy MHEHMIO, MOXKET CTaTb CUCTEMATUYECKas
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CaHaLMA XPOHWYECKUX 04aroB MHGPEKUMM, B 0COBEHHO-
CTU — OJ,OHTOreHHOM.

+ TwarenbHas caHauMs XPOHUYECKWX 0YaroB MH(EeKUWM
neped umnnavTaumeir MCY pomkHa bbb — CTONb XKe
HeobxoaWMoli MpoLieflypoiA, KaK 1 Nepes, OTKPLITHIMU Kap-
LVOXUPYPriUYECKUMU BMELLIATENbCTBAMM.
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[lunataumoHHas KapamMoMMONaTUs — HEYKIOHHO Nporpeccupylollee 3aboneBaHue, XapaKTepu3yIoLLeecs pesncTEHTHO
K Me[lMKaMeHTO3HOM Tepanuv NporpeccupytoLLei XpOHYECKO! CepAeyHO HeA0CTaToOHHOCTbI0. CepieyHas pecMHXpOHU3NpY-
l0LLas Tepanus CyLLeCTBEHHO YNyyLIAeT NPOrHo3 Y TaKWUX NALMEHTOB NMPU HANMYWM NOKa3aHUs K UMMIaHTaLMUM PECUHXPOHM-
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Nuances of Cardiac Resynchronization Therapy
in Patients with Dilated Cardiomyopathy and Atrial
Fibrillation (a Clinical Case)
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Tatiana N. Novikova, Rodion V. Ratmanov, Sergey A. Saiganov, Vladislava A. Shcherbakova
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Dilated cardiomyopathy is a steadily developing disease characterized by progressive chronic heart failure resistant to drug
therapy. Cardiac resynchronization therapy significantly improves the prognosis in these patients if they have indications for
implantation of resynchronization devices. The article presents a clinical case of successful implantation of a cardiac resyn-
chronization device with defibrillator in a patient suffering from DCM in combination with permanent atrial fibrillation. The nu-
ances of ventricular rate control and the role of the catheter procedure for modifying the atrioventricular junction are discussed.
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BBEJEHUE

[vnataumonHas kapauomuonatus (OKMIM) — nepsuy-
HOe MOpaXXeHWe MWOKapAa, pa3BMBaloLLeecs BCNEACTBUE
BO3JENCTBUA PasfINiHbIX FEHETUYECKUX U HEreHeTUYEeCKMX
(aKTOpPOB W XapaKTepU3yloLLeecs BbipaXKeHHON AunaTtauu-
eM KaMep CepAua CO CHUMEHMEM CUCTONIMYECKON BYHKLMK
xenypoukos [1].

Kputepum auarHoctvkm IKMI:

1. [vnatauus Kamep CepALa, AMArHOCTUHECKUM KpuTe-
PUEM CuUMTaeTCA yBENIMYEHNe MHAEKCa pa3Mepa/obbema ne-
Boro enypouka (J1IK) >112 % no oTHoOWeEHMI0 K CpeHEMY
ANs [aHHOro Bo3pacTa 3HayeHuio +2 SD.

2. CHwxenune dpakumm Bbibpoca (OB) JIXK. ©B cnepy-
€T paccyuTbIBaTh B LBYXMEPHOM WM TPEXMEPHOM PEXMME,
ucnonb3ys Meton CumncoHa. [MarHoCTUYECKUM KpuUTepueM
cuntaetcs OB MeHbLue 45 % [2].

Benywmm KnuHryeckum npusHakoM JKMIT asnsetcs pe-
31CTEHTHas K Me[IMKaMeHTO3HOW Tepaniv NporpeccupyioLLas
XpOHMYecKas cepAedHas HegocTatouHocTb (XCH). Mpu ecte-
CTBEHHOM TeuyeHUn 3aboneBaHus be3 Tepanuu exerogHas
cMepTHOCTb 6onbHbIx [IKMIT coctaensieT 10-50 % [3].

CepoeyHas pecuHxpoHusmpytowas Tepanusa (CPT) cy-
LLLECTBEHHO Y/y4LIaeT NPOrHO3 Y NaLMeHTOB, CTpafaoLLmMX
OKMI 1 umetolwmx noKasaHua K UMNaHTaUUu pecuHXpo-
HW3WpyloWwMxX ycTpoiicTs [4—6]. Hanuune y naumenta cuHy-
COBOro puUTMa MO3BOJSET CMHXPOHM3MpPOBaTh paboTy Bcex
Kamep cepgua. Y naumentoB ¢ @1 cuHXpoHU3MpoBaTh pa-
boTy npencepamii U XenyAoYKoB HeBO3MOXHO. CPT Takum
nauMeHTaM pPeKOMeHAyeTcs TONIbKO B cyyae obecneyeHus
(MeAMKaMeHTO3HOT0 MM C MOMOLLbIO KaTeTepHbIX NpoLesyp)
6nm3kon K 100 % 6uBeHTpUKYNsApHoi ctumynaumm [7, 8.

Llenb uccnepoBaHmMs — nokasatb 0cobeHHOCTU Be-
[EHWA naumeHToB, cTpagatowwmx OKMIT B covetaHum ¢ @I
nocnie MMNAaHTaLMM CepAeYHOro PecuHXpOHWU3UPYHOLLEro
YCTpO¥icTBa.

MATEPWUAJbI U METObI

WcTopuu BonesHu, BbINUCHBIE 3MUKPU3bI, pe3ynbTaThbl
WHCTpyMeHTanbHbIX 0bcnefoBaHuid naumenTa b. 3a nepuog
2018-2021 rr.

PE3Y/IbTATbI U UX OBCYXXAEHUE

Maument b., 05.09.1947 rona poxaenus. Cuntaet cebs
BonbHbIM ¢ cenTabps 2018 r., korna Bnepsble Ha (oHe nep-
BOTO B XM3HM 3nu304a O nposBUIMCh KIMHMYECKWe Npu-
3HaKW XPOHWYECKOW CepAeyHoW HepocTatodHocTu. locnm-
TanuanpoBaH. lpu 0bcnesoBaHMM BbisSBNEHO CHUKeHMe OB
00 36 %, nonHas 6okaaa NeBon HOXKKM Nyyka Muca no KT
C wwupuHoi komnnekca QRS 160 Mc. CuHycoBbIM pUTM BOC-
CTaHOBMNEH 3NIEKTPOMMNYNbCHON Tepanueii. [ocTaBneH gua-
FHO3 WULIEMMYECKOW Kapavomuonatuu. HasHaueHa Tepanus
METOMNPOJIONAa CYKUMHATOM, NEPUHAOMNPUNOM, 3MIEPUHOHOM,

Yol 1 (1) 2021
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TopaceMuioM, anukcabaHoM, atopsacTatmHoM. [ins Bepu-
(GUMKaumm fuarHo3a peKoMeHA0BaHa KOpoHapoaHruorpapus
(KAT) B nnaHoBOM nopsgke.

B anpene 2019 r. Ha ¢oHe npoBoAMMON Tepanuu Bnep-
Bble 3aperncTpMpoBaH 3MKU30[, YCTOYMBOM reMoauHaMuye-
CKM 3HauYMMOW enyaoukoBoi Taxukapaum (FKT), conposo-
XOABLUMIACA NOTEpel CO3HaHMS.

B Mae 2019 r. BeinonHeHa KAT, BeHTpukynorpadus. Ko-
poHapHble apTepunm — 6e3 natonorum. ®B Bu3yanbHO —
okono 40 %. Mocne KAl auarHo3s uaMeHeH Ha JIKMI1.

lpoBoaMMasn onTuManbHas MefuUKaMeHTO3Has Tepanus
He MpuBeNia K YMyyleHMIo COCTOSHWA nauueHTa. lemMoau-
HaMmnueckn 3HaumMble KT, 0CNOXHEHHbIE CMHKONANBHBIMU
cocTosHuamu, noetopsnuch. Ol npuHANa NOCTOAHHbLIA Xa-
paKTep.

Beuay nosTopHbix KT W B CBA3U C HanWMuMeM noKasa-
HUI K WMMAHTaLMM CepAeYHOro PecuMHXPOHU3NPYHOLLEro
ycTpoiicta B aBrycte 2019 r. uMnnaHTMpoBaH 3-KaMepHbilii
anekTpokapamoctumynstop (3KC) ¢ dpyHKumen kapmoBepcum-
nedubpunnaummn (CRT-D). Mocne umnnanTauuv CRT-D apek-
BaTHbIA KOHTPOJb aTpUoBEHTPUKyNsipHoro (AB) npoBefeHus
obecrneunBancs MeaMKaMeHTO3HO NMPUEMOM OTTUTPOBAHHOV
00 200 Mr B cyTKM [03bl MeTomponona CyKuMHaTa, UMena
MeCTo NosiHoLeHHas, npubnmkatowascs K 100 % buseHTpu-
KynspHaa ctumynaumsa. Ha atoM doHe yepe3 4 Hep. nocne
uMnnantaumm CRT-D He TonbKO ymyylumnocb COCTOSIHME
naumeHTa, Ho U HopManusoBanack ®B (65 %). B ceHTsabpe
2019 r. B CBAA3M C HECKONBbKMMU cpabaTbiBaHMAMW MMMaH-
TMPOBaHHOTO KapAuoBepTepa-Aedubpunnatopa no nosogy
yctoiumBbix XT, MeTonponon 3aMeHeH Ha coTanos B CyToY-
Houn po3e 160 mr.

K coxanenuto, cotanon B cytouHou fo3e 160 Mr okasancs
He B COCTOSIHUM afieKBaTHO KOHTpoMpoBaTh AB-npoBeseHye.
MpoueHT 6MBEHTPUKYNAPHOW CTUMYNAUMK cHusunca go 70.
Ha doHe KpuTUYeCKM HWU3KMX 3HAYeHWi BUBEHTPUKYNSPHON
ctumynsiumm B despane 2020 r. BHOBbL nosBunach U ctana
HapacTaTb 0fpbILLIKa.

l'ocnuTanu3npoBaH B cTaumoHap ¢ fekoMneHcaumeid XCH.
Mpu nporpammupoBannm 3KC — HKU3KMIA NpoLLEHT BUBEHTPM-
KYNsPHOW CTUMYNALMU B CBA3U C TaxMCUCTONIMYECKOH (op-
Mo @1 1 HeafeKBaTHBIM MeAMKAMEHTO3HBIM KOHTPOJIEM
AB-npoBepeHus.

Mo paHHBIM  cyTO4HOrO MoHuTOpupoBaHus 3Kl
ot 06.03.2020: Ha doHe TaxucucTonmyeckoi popmbl O (HCC
£o 150 ya./MWH.) HapsLy ¢ 3NU304aMW NONTHOLEHHOI B1BeH-
TPUKYNSPHOW cTUMyAsUMK (puc. 1) perucTpupoBanacb MHo-
XKECTBEHHas NoTeps BUBEHTPUKYNAPHOM enya04KOBOW CTU-
MYNALMK C 3aMeHO ee Ha Tpurrupyemyto JIXK-ctumynaumio
B MPOBEJEHHbIX CYNPaBEHTPUKYNAPHBIX M SKTOMMYECKUX HKe-
NY,04KOBBIX KOMMIEKCAX.

Mo paHHbIM 3xoKapamorpadum ot 06.03.2020 BrisBneHo
cHuxeHe OB po 41,5 %.

HasHayeHa Tepanus: Metonponion B pose 150 wr
B CYTKMW, faburatpaHa atekcunat B gose 150 Mr 2 pasa
B CYTKM, CMMPOHONAKTOH B Ao3e 25 Mr B CyTKU. B cBA3m
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C rUMoTeH3MeN AanbHeliLas TUTpaLms 4,03bl METOMPOJI0J1a OKa-
3anacb HeBO3MOXKHOM. [10 3TOM e MPUYMHE UHTUOUTOPbI PEHNH-
aHrMOTEH3MPOBAHHONM CUCTEMBbI He HasHauanu. [pusHakoB
3a1epXKKM KMUIOKOCTU He Bbio B CBA3M C YeM AMYPETUKM
TaKKe He HasHayauch.

Ha doHe npoBoauMOii Tepanuu KIMHWYECKOE COCTOSHUE
He yny4ywmnocbk. CoxpaHanacb ofplliKa npu O6bIToBOM GuU3N-
YECKOM Harpyske.

YcTaHoBReHbl NoKasaHusa K AecTpykuun AB-coenvHenus
B CBA3Y C HEBO3MOXHOCTbK) MeAMKAMEHTO3HOTO0 KOHTPONS
AB-npoBegeHus. lpoueaypa B n1aHOBOM NOpsiAKe BbIMOJHe-
Ha 20.03.2020. Mocne pectpykumu AB-coeamnHerus, obecne-
umBLen 100 % BUBEHTPUKYNAPHYIO CTUMYNALMIO, HACTYNUNO
YNyYLIEHUE KIIMHUYECKOW CUTYaLMK, OAbILLIKA Ucye3na.

Mo maHHbIM 3xokapauorpadum ot 20.02.2021 HaMeTu-
Nacb TeHAeHUMS K ynydiwenuto OB (42,6 %).

O sap 14:16:18  March, 6 14:16:18
S84 314 432 615 969

i ‘1 JL_r '\_._1._‘,,»\,h.-\lf,\_,_allﬂm___. %%M
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Mo paHHbIM cyToyHoro MonuTopa 3Kl ot 20.02.2021:
noctosHHas ¢opma @M. AB-bnokaga Ill cteneqn. Putm
KapAMOCTUMYNATOpPa B peXuUMe BUBEHTPUKYNAPHOI CTUMY-
naumu. 3nuson KT 6e3 KIMHUYECKMX NPOSIBNIEHNMIA, HA KO-
Topblii He cpearupoBan CRT-D (BeposTHO, B cBA3M ¢ 6onee
HWU3KOI YacTOTOl N0 CPaBHEHUIO C 3aNpOrpaMMUPOBaHHON
HapyLLeHWe puTMa He BocnipuHATo Kak XT) (puc. 2).

BbIBO/bl

MpencTaBneHHbI HaMK CyYal UINKOCTPUPYET 3P deKTUB-
HocTb CPT y naumeHToB, cTpagatowmx JKMIT B coueTaHum ¢ Ol
MpY YCIIOBUM NONHOLEHHOM, Npubmatoweics K 100 % buseH-
TPUKYNSAPHOW CTUMYNALMK. [aLMEHTBI HYXAAKTCSA B XECTKOM
MELVKaMEHTO3HOM (M/IM C MOMOLLI0 KaTeTepHbIX MpoLesyp
npy HeahEKTUBHOCTU MeAMKAMEHTO3HOTO JIEYEHWS) KOHTPOE
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Puc. 1. ®parmeHT cyTouHoro MoHuTopupoBanus IKI nocne umnnanTaumm CRT-D, obbsAcHeHue B TeKcTe
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The example of arrhythmia with a heart rate of 117 b/min.
Total: 1 (less than 1 per hour). In the afternoon: 1 (less than 1 per hour). At night: absent.

Puc. 2. [1ga dparmeHTa cytouHoro moHuTopupoBanusa 3K nocne gectpykumn AB-coepmnHeHus. 0BbsacHeHMe B TeKCTe
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AB-npoBefieHus, TaK KaK TONIbKO NoJaBfeHWe NPOBEAEHMS Cy-
MPaBEHTPUKYNSPHBIX KOMIMIEKCOB K XeNy[ouKaM MOXeT obe-
CMEYMTb MOJHOLEHHYH0 BUBEHTPUKYNSPHYI0 CTUMYALMIO.

AONO/IHUTE/IbHAA UHOOPMALIUA

®uHaHcupoBaHue. ABTOpbI CTaTbk «Hi0aHChI cepLeyHoil
PECUHXPOHM3MPYIOLLIEI Tepanuu y NauMeHTOB C Aunataum-
OHHOW Kapauomuonatveir u ¢ubpunnaumeir npeacepamn
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Clinical Experience of Use of Sacubitril/Valsartan

in a Patient with Dilated Cardiomyopathy,

Chronic Heart Failure with Reduced Ejection Fraction
and Ventricular Arrhythmias

Viktor A. Snezhickij', Liudmila V. Kalatsei', Marina Ch. Matyukevich', Svetlana N. Grib?,
Elena A. Snezhickaya?, Galina A. Madekina?, Zhanna G. Epifanova?, Elena N. Chernaya?

! Grodno State Medical University, Grodno, Belarus;
2 Grodno Regional Clinical Cardiological Center, Grodno, Belarus

Chronic heart failure is the final stage of the cardiovascular continuum, which is an important cause of disability and re-
duced life expectancy in developed countries. Optimal medical therapy recommended for patients with symptomatic HF and
reduced left ventricular ejection fraction includes angiotensin-converting enzyme inhibitors (or angiotensin Il receptor antago-
nists), beta-blockers and mineralocorticoid receptor antagonists. However, the use of optimal medical therapy does not always
lead to the elimination of symptoms, improvement of the quality of life and functional capabilities of patients.

Sakubitril/valsartan is a novel combination drug that includes the angiotensin Il receptor blocker valsartan and the neprili-
sin inhibitor sacubitril. In a large PARADIGM-HF clinical trial it demonstrated a 20% reduction in cardiovascular mortality and
hospitalization due to decompensation of heart failure compared with standard therapy with enalapril. We report a case of
successful use of sacubitril/valsartan in a 61-year-old patient with dilated cardiomyopathy, chronic heart failure with reduced
ejection fraction and ventricular arrhythmias. After 6 months of therapy, the patient achieved marked positive dynamics of
the clinical status, laboratory and instrumental parameters in absence of any adverse reactions and complications.

Keywords: sacubitril/valsartan; heart failure with reduced ejection fraction; dilated cardiomyopathy; ventricular arrhythmias;
case report.
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OnbiT UcnoNb30BaHMA Npenapara
caKkybuTpun/BancapraH y nauueHTa

C AMNaTalLMOHHOW KapauoMMonaTHeH,
XPOHUYECKOW CepAevHOM He0CTaTOUYHOCTbIO
COCHM)XeHHOM ¢paKumel Bblbpoca

U XKeNnyA04KOBbIMU HapYLLIEHUSAMU pUTMA

B.A. CHexmukumi', J1.B. Konouen', M.Y. Matiokesuny', C.H. Tpn6?, E.A. CHexuLKas?,
[A. Mapekuna?, .. Enudarosa?, E.H. YepHas?

! [POAHEHCKVIA roCyAaPCTBEHHbIN MeAMUMHCKWIA yHuBepcuTeT, [poaHo, benapyce;
2 [poaHeHCKNI1 06N1aCTHON KIMHUYECKNIA Kapayuonorudeckuii LienTp, MpoaHo, benapych

XpoHuuecKas cepieyHas HeOCTAaTOYHOCTb — KOHEYHas CTaaus CepAeYHO-COCYAMUCTOr0 KOHTUHYYMa, KOTopas ABNseTCs
BA)XHOW NPUYMHON HapyLLEHWs TPYA0CMNOCOOHOCTU M COKPALLEHUS MPOLOMIKUTENBHOCTM JKU3HW HAaceNeHUs pasBUTBIX CTPaH.
OnTuMansHas MeiMKaMeHTO3Has Tepanusi, PEKOMeHA0BaHHas NaumneHTaM ¢ cumntoMaTudeckon XCH u cHumkeHHon dpakum-
ev Bblbpoca N1eBoro XeyAoyKa BKIIOYaeT B 65 MHTMOMTOPBI aHrMOTEH3MHNpeBpaLLaloLLero GpepMeHTa (MMbo aHTaroHMCTHI
peLienTopoB aHruoTeH3uHa Il), beta-agpeHobA0KaTOPbI M AHTArOHUCTLI PeLLenTopoB MUHEPaNOKOPTUKOMAOB. OgHaKo ucnosb-
30BaHVe ONTUMabHOW Me[IMKaMeHTO3HOM Tepaniy He BCerfa no3BonisieT J06UTbCS YCTpaHeHUs CUMMTOMOB, YAYULLIEHMUS Ka-
YeCTBa M3HU U DYHKLMOHANBHBIX BO3MOXHOCTEN NALMEHTOB.

Cakybutpun/BancaptaH — 3T0 HOBbIi KOMOMHMPOBaHHbIA Mpenapat, BKIKYAlLWMA B CcebA aHTaroHUCT peLen-
TOPOB aHrMoTeH3uHa |l BancaptaH M WMHIMOWTOP HEMpUIM3WHA CaKybuTpun. B KpymHOM KIMHWYECKOM WCChneaoBaHWu
PARADIGM-HF oH npopeMoHcTpupoBan 20%-e cHUMeHWe cepAeYH0-COCYAUCTON CMEPTHOCTU M YaCcTOTbl MOBTOPHBIX rocnuTa-
JM3aLMIA B CBA3M C [LeKOMMeHcaumeil No CPaBHEHMIO CO CTaHAApPTHOM Tepanuen 3HananpuiomM.

B HacToswlem HabnogeHny nNpeAcTaBAeH OMbIT YCMELUHOTO MPUMEHEHUS Npenaparta cakybutpun/BancapTtaH y 61-netHero
naLlmMeHTa C AMUNaTaLMoHHOW KapaMoMMUonaThel, XpOHUYECKON CepAeyHOl HeL0CTaTOYHOCTBI0 CO CHUMEHHOM dpaKumeil Bbl-
bpoca u XenynouKoBbIMA HapyLleHuaMW putMa. [Mocne 6 MecALEB Tepanuu y NauveHTa oTMeYanach 3HauuTesbHas noso-
MUTeNbHaA AMHAMMKA KIMHWYECKOrO CTaTyca, 1IabopaTopHbIX M MHCTPYMEHTalNbHbIX NOKasaTeneid Npy 0TCYTCTBUM 3HAUUMBIX
nobOYHbLIX peakLmin U 0CIOMKHEHUM.

KnioueBble cnoBa: cakybuTpun/BancapTaH; XpoHUYecKasi CepAeyHas Hej0CTaTOYHOCTb CO CHUMKEHHOM (paKumeit Bbibpoca;
KeNyA04KOBbIE aPUTMUM; AUNaTaLMOHHAs KapAMOMMONATHS; KIIMHUYECKUI Clyyail.
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caKybuTpun/BancapTaH y nauMeHTa ¢ aunatalyioHHoON KapaMoMm1onaTuel, XpOHUYECKO CepaleYHOI HeLlOCTaTOYHOCTbIO CO CHUMKEHHOW dpaKLyelt Beibpaca
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INTRODUCTION

Dilated cardiomyopathy (DCM) is characterized by a poorly
contracting dilated left ventricle with a normal or reduced left
ventricular wall thickness, which leads to the development
of congestive cardiac failure [1]. The progression of heart
failure (HF) is associated with left ventricular remodeling,
which manifests as gradual increases in left ventricular
end-diastolic and end-systolic volumes, wall thinning, and
a change in chamber geometry to a more spherical and
less elongated shape. This process is usually associated
with a steady reduction in left ventricular ejection fraction
(LVEF). Other life-threatening complications of DCM include
ventricular arrhythmias, thromboembolic events, syncope
and sudden cardiac death [2, 3].

The primary direction of HF management is the early
initiation of therapy. It is important not just to eliminate
symptoms, but to improve patients’ functional capacity
and quality of life, prevent hospital admissions and reduce
mortality [4]. Neuro-hormonal antagonists (ACE-inhibitors,
MRAs and beta-blockers) for years have been the cornerstone
of the treatment for heart failure with reduced ejection
fraction (HFrEF). However a novel compound (LCZ696) that
combines the moieties of an angiotensin Il receptor blocker
(valsartan) and a neprilysin inhibitor (sacubitril) has recently
been shown to be superior to an ACE-inhibitor (enalapril)
in reducing the risk of death and of hospitalization for HF
in a PARADIGM-HF randomized controlled trial with strict
inclusion/exclusion criteria [5-7]. Sacubitril/valsartan is
therefore recommended to replace ACE-inhibitors in HFrEF
patients who remain symptomatic despite optimal therapy
and who fit these trial criteria [7].

In this article we report a case of a 61-year-old male
patient with dilated cardiomyopathy possibly related to
myocarditis, HFrEF and episodes of non-sustained ventricular
tachycardia. Sacubitril/valsartan treatment was initiated after
six months of standard treatment.

CASE PRESENTATION

In September 2020 a 61-year-old male patient was
admitted to the Grodno Regional Clinical Cardiology Center
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presenting with dyspnea on exertion, reduced exercise
tolerance, palpitations and ankle swelling. He had a previous
medical history of vasospastic angina, hypertension and
ventricular ectopy. He was a non-smoker and had no family
history of cardiovascular disease. Present clinical symptoms
have developed since March 2020, when, after episode of
hypothermia, he had developed right-sided pneumonia
(confirmed Covid-19 negative by RT-PCR test). The present
clinical deterioration was noted during the last two weeks
before hospital admission.

Current medications included metoprolol 25 mg b.i.d.,
ramipril 5 mg q.i.d., spironolactone 50 mg q.i.d., aspirin
75 mg PO g.i.d, and atorvastatin 10 mg g.i.d.

Upon his initial presentation, the patient had respiratory
rate 22 breaths/min, heart rate of 82/min, blood pressure —
160/100 mm Hg and 97% oxygen saturation on ambient
air. Cardiac auscultation revealed an audible S3 sound and
a moderate systolic murmur, indicative of mitral regurgitation.
Also he had edema in feet and ankles,

An electrocardiogram revealed sinus rhythm with heart
rate of 77/min, left atrial enlargement and LV hypertrophy
with secondary ST-T wave changes (see Fig. 1).

His baseline echocardiogram showed dilation of all heart
chambers, pulmonary trunk and its branches, significant
decrease in systolic function of the LV myocardium with
severe global hypokinesis. His LVEF was 23% (Biplance). Also
the patient had moderate mitral and tricuspid regurgitation
(grade 1), atherosclerotic lesions of the aorta and aortic
valve, dilation of ascending aorta (42 mm), moderate aortic
regurgitation (grade Il) and pulmonary hypertension (SPAP —
49 mm Hg).

Ambulatory 24-hour Holter ECG monitoring (metoprolol
25 mg b.i.d.) revealed that patient had sinus rhythm with
a heart rate from 78 to 114 b.p.m. His average heart
rate during the day was 91 b.p.m, at night — 82 b.p.m.,
RR max. — 1345 msec. There were 10397 isolated
polymorphic PVCs, 207 couplets and 64 episodes of non-
sustained ventricular tachycardia (lasting for 3 beats) at
arate of 101 — 135 b.p.m (see Fig. 2). No ischemic changes
of ST segment and T wave have been found.

The complete blood cell (CBC) count revealed normal
white blood cell (WBC) count of 7.8 - 10°/L, red blood count
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Fig. 1. Patient’s electrocardiogram at admission to the hospital
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of 4.62 - 10'2/L, hemoglobin of 143 g/L and platelet count of
163 - 10/L. His total cholesterol (5.54 mmol/L) and bilirubin
(23.1 mmol/L) were slightly elevated, urea (2.5 mmol/L) and
creatinine (113.4 memol/L) stayed within normal values with
estimated GFR of 61 ml/min/1.73m?). His coagulation testing
showed no changes from reference values. Other notable
admission labs included low potassium level 3.8 mmol/L,
pro-brain natriuretic peptide 3203 pg/mL and d-dimer
840 ng/ml.

Taking into account his dyspnea on exertion and
reduced exercise tolerance, the patient underwent coronary
angiography, which revealed 75% proximal stenosis of
the diagonal branch (D1) of his left anterior descending artery
(LAD). His left circumflex coronary artery and right coronary
artery didn't have any significant stenosis (see Fig. 3 and 4).
Conservative treatment was recommended in absence of
indications for percutaneous coronary intervention (SYNTAX
Score — 2 points).

The patient was diagnosed with: Dilated cardiomyopathy,
probably secondary to myocarditis (March 2020). Moderate
mitral and tricuspid regurgitation (grade Il). Frequent
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polymorphic ventricular ectopy, including episodes of non-
sustained VT. Atherosclerosis of the aorta and coronary
arteries (75% stenosis of the diagonal branch of LAD).
Moderate pulmonary hypertension (SPAP — 49 mm Hg).
HFrEF (LVEF — 23%), stage IIB (Vasilenko — Strazhesko),
NYHA class III.

The treatment initiated in the cardiology department
included carvedilol 6.25 mg b.i.d., spironolactone 50 mg
b.i.d., furosemide 40 mg q.i.d. (i.v. and then orally), ringer’s
solution i.v., aspirin 75 mg g.i.d., atorvastatine 10 mg q.i.d.
and amiodarone 200 mg b.i.d. Intravenous vasodilators and
inotropic agents were not prescribed.

The treatment included aspirin and statins because
patient was diagnosed with 75% proximal stenosis of
the diagonal branch of LAD, which signified that he had
concomitant ischemic heart disease and established coronary
artery atherosclerosis. Before initiation of treatment with
atorvastatine (6 years ago) patient was diagnosed with
hyperlipidemia (total cholesterol — 7.65 mmol/L), which
was another indication for lipid-lowering agents. In the 2016
ESC HF Guidelines statins continuation may be considered

Fig. 2. Episode of non-sustained ventricular tachycardia (3 beats) at a rate of 101 b.p.m. and a solitary premature ventricular contraction

75% proximal stenosis of
the diagonal branch (D1) of the left anterior
descending artery

Fig. 3.

stenosis

Fig. 4. Left anterior descending artery
and circumflex artery without significant
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Fig. 5. Right coronary artery without
significant stenosis
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for those patients already on statins for prevention of CAD
[5]. Also 2016 ESC HF Guidelines imply that aspirin should
be given in patients with heart failure with accompanying
CAD, although its use should be compounded by an adequate
evaluation of the expected benefits and risks. Our patient had
no major bleeding risk factors, that is why aspirin intake was
continued.

Prior to hospital admission patient was treated with
ramipril 5 mg b.i.d., but further dosage increase could not be
achieved because of decrease in blood pressure.

Therefore, considering that the patient fitted
the PARADIGM-HF trial inclusion criteria (see Table 1),
ramipril was switched to sacubitril/valsartan in the initial
dose of 24/26 mg b.i.d. after the recommended period of
36 hours after discontinuing ACE-inhibitor therapy.

After 7 days of treatment patient noted dyspnea reduction
on exertion, absence of dyspnea at rest and a slight reduce
in palpitations.

24-hour Holter ECG monitoring (carvedilol 6.25 mg
b.i.d. + amiodarone 200 mg b.i.d.) revealed that patient had
sinus rhythm with heart rate from 70 to 98 b.p.m. His average
heart rate during the day was 80 b.p.m., at night — 73 b.p.m.
There were 6546 isolated polymorphic PVCs and 78 couplets.
No episodes of non-sustained ventricular tachycardia and
ischemic changes of ST segment and T wave were recorded.

However, laboratory tests haven't demonstrated any
changes in NT-proBNP level (3252 pg/mL vs. 3203 pg/mL
at admission).

At discharge on the 14" day the following therapy
was recommended: sacubitril/valsartan 24/26 mg b.i.d.,
carvedilol 6.25 mg b.i.d., eplerenone 50 mg b.i.d., aspirin
75 mg q.i.d., rosuvastatine 10 mg q.i.d. and amiodarone
200 mg q.i.d (for T month). Sacubitril/valsartan dosage was
meant to be titrated slowly and doubled every 3-4 weeks
to the maintenance dose of one tablet of 97/103 mg b.i.d., if
tolerated by the patient.

For the primary prevention of sudden cardiac death,
the insertion of implantable cardioverter-defibrillator was
recommended; however, patient refused this intervention.
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It should be noted that according to the current ESC
Guidelines for the diagnosis and treatment of acute and
chronic heart failure, treatment with beta-blocker, MRA and
sacubitril/valsartan reduces the risk of sudden cardiac death
and is recommended for patients with HFrEF and ventricular
arrhythmias (IA) [5]. It is associated with a decrease in
the relative risk of SCD by 20% according to the results of
the PARADIGM-HF trial [6].

After 4 weeks of treatment the dose of sacubitril/
valsartan was increased up to the mid-range does of
49/51 mg b.i.d. The subsequent attempt to increase the dose
was accompanied by a substantial decrease in blood pressure
and couldn't be achieved.

In January 2021 during his follow-up visit to the doctor
patient admitted a significant improvement of his quality of
life: he could walk at longer distances and perform household
chores without exertion, his sleep improved, ankle swelling
and palpitation significantly reduced. He had respiratory rate
17 breaths/min, heart rate of 72/min, and blood pressure —
110/65 mm Hg.

In March 2021, after six months of treatment
with sacubitril/valsartan, patient's NT-proBNP level
decreased to 317 pg/mL. His CBC, coagulation testing
and basic metabolic panel were within reference values
(see Table 2).

His electrocardiogram revealed sinus rhythm with heart
rate of 67/min, with LV hypertrophy with secondary ST-T wave
changes. His echocardiogram revealed visible improvement
in systolic function (LVEF — 52%), reduction in the size of
both ventricles and atria, and absence of hypokinesis of
the left ventricle. The dynamics of the echocardiography
parameters is presented in Table 3.

His 24-hour Holter ECG monitoring (carvedilol 6.25 mg
b.i.d.) revealed that patient had sinus rhythm with heart
rate from 58 to 103 b.p.m. His average heart rate during
the day was 78 b.p.m., at night — 75 b.p.m. There were only
2213 isolated PVCs, mostly monomorphic and 79 couplets.
No episodes of non-sustained ventricular tachycardia were
recorded (see Fig. 6).

Table 1. PARADIGM-HF trial inclusion criteria and patient’s characteristics

PARADIGM-HF trial inclusion criteria

Patient’s characteristics

18 years and older

LVEF < 35%

NYHA class II-IV

ACE inhibitor or ARB in target dose
NT-proBNP > 600 pg/mL

eGFR > 30 ml/min/1.73 m?

systolic blood pressure > 95 mmHg,

serum potassium level < 5.4 mmol/L

61y.0.
LVEF — 23% (Biplance)
NYHA class llI

ramipril 5 mg b.i.d.

NT-proBNP — 3203 pg/mL

eGFR = 61 mU/min/1.73 m?

systolic blood pressure — 110 mmHg,

serum potassium level — 3.8 mmol/L

DOl https://doi.org/10.17816/cardar65220

43



b4

KITMHUHECKWE CITYHAM Tom

1,N2 1, 2027

Cardiac Arrhythmias

Table 2. The dynamics of the basic metabolic panel parameters within 6 months of treatment with sacubitril/valsartan

Basic metabolic panel Baseline 6 months afte_r _sga_:bitril/ Reference values
parameters valsartan initiation

Urea, mmol/L 2.5 6.53 2.2-15
Creatinine, mmol/L 113.4 100.9 62-124
Potassium, mmol/L 3.8 4,6 3.5-55
Soduim, mmol/L 142 141 135-150
Total cholesterol, mmol/L 5.54 4.47 0-5.16
Glucose (fasting), mmol/L 4.3 5.1 3.3-5.9
Bilirubin, mmol/L 23.1 1.8 5-21

Table 3. The dynamics of the echocardiography parameters within 6 months of treatment with sacubitril/valsartan

Echocardiography parameters Baseline 6 months after sacubitril/valsartan initiation
Diastolic LV internal dimension, mm 62
Systolic LV internal dimension, mm 45
LV end-diastolic volume, mL 192
LV end-systolic volume, mL 92
LVEF (%), Biplance 52
Left atrial diameter, mm 49 x 67 Lh x 64
Right atrial diameter, mm L4 x 57 42 x 54
Right ventricle diameter, mm 29

The dynamics of the PVCs within 6 months of
treatment with sacubirtil/valsartan

10397

2213

September 2020

October 2020

March 2020

Fig. 6. The dynamics of the PVCs within 6 months of treatment with sacubitril/valsartan.

The patient subsequently reported improved exercise
tolerance and quality of life. His clinical condition has
improved to NYHA class Il and now he continues his optimal
medical therapy including sacubitril/valsartan 49/51 mg b.i.d.

DISCUSSION

Nowadays we can see significant improvements in
therapeutic approaches for HFrEF [8]. With the beginning

DOI: https://doi.org/10.17816/cardar65220

of the angiotensin receptor blocker/ neprilysin inhibitors
(ARNI) era, a new effective tool for better management of
our patients and improvement of their clinical outcomes
becomes available. The main goals of HF management are
the improvement in quality of life, reducing hospitalizations
due to HF decompensation, and cardiovascular mortality,
including sudden cardiac death (SCD) [9].

In our case study at the follow-up period of six months,
there were no hospitalizations due to HF progression, we
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achieved significant structural and functional left ventricular
improvements, increased tolerance to physical activity and
NYHA class. Also we should mark the disappearance of
ventricular tachycardia episodes.

These advantages can be explained by up-regulation
of natriuretic peptide (NP) system activity by neprilysin
inhibition. It is known that HF progression occurs from
imbalance between renin-angiotensin-aldosterone
system (RAAS) and NP system [10]. The main idea of
clinical benefits of neprilysin inhibition is due to reduced
brain natriuretic peptide (BNP) degradation. BNP and
N-terminal fragment of the prohormone BNP (NT-proBNP)
are secreted in response to mechanical or ischemic
myocardial stress with a rapid inducing of natriuresis,
diuresis, lowering total peripheral vascular resistance,
thus decreasing preload and afterload [11]. Our findings
do not conflict with the PARADIGM-HF trial suggesting
that ARNI therapy led to reverse cardiac remodeling
[7]. There are also similar clinical reports on ARNI
therapy in real clinical practice [12, 13]. Interestingly,
we have received all mentioned above improvements
by achieving maximum tolerable dose of ARNI without
achieving the target dose specified in the PARADIGM-HF
study [7]. We have found a study in which patients with
low systolic blood pressure despite the low mean daily
dose of ARNI due to hypotension, obtained significant
beneficial cardiac reverse remodeling [14]. Despite dose
reduction of sacubitril/valsartan is associated with lower
risk of cardiovascular death or hospitalizations due to HF
worsening compared with discontinuation of therapy [15]
it should not be a reason for insufficient dose titration
of ARNI. This example demonstrates the need for an
individual pharmacotherapy approach.

Mechanisms reducing the arrhythmic burden in ARNI
patients are not studied enough. In the majority of cases
SCD has arrhythmic origin linked to myocardial electrical
instability [12, 16]. A number of studies [16, 17] have
found a correlation between increased levels of BNP and
risk of ventricular arrhythmia and have demonstrated
that besides reduced LVEF, elevated BNP levels are also
significant predictors of SCD. Elevated BNP levels are
associated with a worse outcome in patients with HF
and decrease in BNP levels means better prognosis from
the point of view of malignant ventricular arrhythmias and
SCD. NT-proBNP has longer half-life in peripheral blood in
comparison with BNP, can also be used as a SCD predictor
in HF population, and should be preferred in ARNI treated
patients, because is not a substrate for neprilysin [18].
Similarly to these data, observed decline of ventricular
tachycardia in our case is associated with significant
reduction of NT-proBNP levels.

Recent studies suggested a significant association ARNI
therapy with reduction in ventricular tachycardia burden,
appropriate ICD shocks and better pacing parameters
[19]. In the near future ARNI can become the foundation
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of optimal medical therapy for HFrEF, making it more
effective, so the role of ICD in the ARNI era needs to be
reassessed [8].

After recovering from dilated cardiomyopathy,
the question of continuing HF therapy has araisen.
In the TREAD-HF [20] study, successful withdrawal or
reduction of HF therapy was demonstrated only in 50%
of patients after six months follow-up and no significant
predictors of recurrence were identified. Since these
observations were obtained in patients without sacubitril/
valsartan treatment, further researchers are needed
to investigate this question. Until robust predictors of
relapse are identified or until the efficacy of ARNI therapy
for HF recurrence is assessed, HF should be continued and
requires lifelong therapy [15].

Despite the positive aspects of ARNI therapy, it is not
widely implemented in routine clinical practice. There are
several reasons, first of all we can name the economic
level, the other is lack of awareness about clear practical
guidance [15]. Strong hypotensive effect, importance of
dose titration, washing period ACE inhibitor treatment,
gives doctors a warning before prescribing this treatment
in outpatient care [21]. In this work we highlighted the key
moments of implementing sacubitril/valsartan in routine
clinical practice.

CONCLUSIONS

The main indication for angiotensin receptor blocker/
neprilysin inhibitors therapy is heart failure decompensation
with a progressive decrease in left ventricular ejection
fraction (< 40%) and low NYHA functional class (II-IV).

Dose reduction of sacubitril/valsartan is better
compared with refusal to appoint of therapy, but titration to
the maximum tolerated dose of ARNI is necessary to achieve
the most pronounced clinical effect and need an individual
pharmacotherapy approach.

Sacubitril/valsartan therapy did not only improve left
ventricular systolic function, but also reduced the frequency
of ventricular rhythm disturbances;

In this case, sacubitril/valsartan therapy allowed to avoid
or delay cardioverter defibrillator implantation for the primary
prevention of sudden cardiac death (Class I);

After the achievement of clinical and functional
improvement, sacubitril/valsartan therapy should be
continued and requires constant intake.

ADDITIONAL INFORMATION

Funding. The study had no external funding.

Patient's consent. The patient voluntarily signed an
informed consent to the publication of personal medical
information in an impersonal form.

Conflict of interest. The authors declare no evident or
potential conflict of interest related to the current article.

45



46

KITMHUHECKWE CITYHAM

REFERENCES

1. McKenna WJ, Maron BJ, Thiene G. Classification, epidemiology,
and global burden of cardiomyopathies. Circ Res. 2017;121(7):
722-730. DOI: 10.1161/CIRCRESAHA.117.309711

2. Schultheiss HP, Fairweather D, Caforio ALP, et al. Di-
lated cardiomyopathy. Nat Rev Dis Primers. 2019;5(1):32.
DOI: 10.1038/s41572-019-0084-1

3. Braunwald E. Cardiomyopathies: an overview. Circ Res.
2017;121(7):711-721. DOI: 10.1161/CIRCRESAHA.117.311812

4. Bakalakos A, Ritsatos K, Anastasakis A. Current perspectives on
the diagnosis and management of dilated cardiomyopathy Beyond
heart failure: a Cardiomyopathy Clinic Doctor's point of view. Hellenic
J Cardiol. 2018;59(5):254-261. DOI: 10.1016/j.hjc.2018.05.008

5. Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart failure:
The Task Force for the diagnosis and treatment of acute and
chronic heart failure of the European Society of Cardiology (ESC).
Developed with the special contribution of the Heart Failure
Assaciation (HFA) of the ESC. Eur J Heart Fail. 2016;18(8):891-975.
DOI: 10.1002/ejhf.592

6. Yancy CW, Jessup M, Bozkurt B, et al. 2017 ACC / AHA / HFSA
Focused Update of the 2013 ACCF / AHAGuideline for the Management
of Heart Failure: A Report of theAmerican College of Cardiology /
American Heart Association Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America. Circulation.
2017;136(6):¢137-161. DOI: 10.1161/CIR.0000000000000509

7. McMurray JJ, Packer M, Desai AS, et al. Angiotensin-
neprilysin inhibition versus enalapril in heart failure. N Engl J Med.
2014;371(11):993-1004. DOI: 10.1056/NEJMoa1409077

8. Kaur N, Pruthvi CR, Rohit M. Will introduction of ARNI reduce
the need of device therapy in heart failure with reduced ejection frac-
tion? Egypt Heart J. 2021;73(1):26. DOI: 10.1186/s43044-021-00152-x

9. Schwinger RHG. Pathophysiology of heart failure. Cardiovasc
Diagn Ther. 2021;11(1):263-276. DOI: 10.21037/cdt-20-302

10. Docherty KF, Vaduganathan M, Solomon SD, McMurray JJV. Sa-
cubitril/Valsartan: Neprilysin Inhibition 5 years after PARADIGM-HF.
JACC Heart Fail. 2020;8(10):800-810. DOI: 10.1016/}.jchf.2020.06.020

11. D'Alessandra Y, Chiesa M, Carena MC, et al. Differential role of
circulating microRNAs to track progression and pre-symptomatic
stage of chronic heart failure: a pilot study. Biomedicines.
2020;8(12):597. DOI: 10.3390/biomedicines8120597

CMUCOK JIUTEPATYPbI

1. McKenna W.J,, Maron B.J., Thiene G. Classification, Epidemiology,
and Global Burden of Cardiomyopathies // Circ. Res. 2017. Vol. 121,
No. 7. P. 722-730. DOI: 10.1161/CIRCRESAHA.117.309711

2. Schultheiss H.P., Fairweather D., Caforio A.L.P. et al. Dilated
cardiomyopathy // Nat. Rev. Dis. Primers. 2019. Vol. 5, No. 1.
P.1-32. DOI: 10.1038/s41572-019-0084-1

Tom 1,Ne 1, 2021

DOI: https://doi.org/10.17816/cardar65220

Cardiac Arrhythmias

12. Corrado E, Saladino A, Morgante G, et al. Reverse remodeling
and arrhythmic burden reduction in a patient with an implantable
cardioverter defibrillator treated with sacubitril/valsartan: Case
report. Clin Case Rep. 2020;8(8):1349-1352. DOI: 10.1002/ccr3.2655

13. Cameli M, Pastore MC, Pagliaro A, et al. Sacubitril/Valsartan
in an elderly patient with heart failure: a case report. Cardiology.
2017;138(suppl 1):3—6. DOI: 10.1159/000484867

14. Hu J, Wu Y, Zhou X, et al. Beneficial effects of Sacubitril/
Valsartan at low doses in an Asian real-world heart failure
population. J Cardiovasc Pharmacol.  2020;76(4):445-451.
DOI: 10.1097/FJC.0000000000000873

15. Sauer AJ, Cole R, Jensen BC, et al. Practical guidance on
the use of sacubitril/valsartan for heart failure. Heart Fail Rev.
2019;24(2):167-176. DOI: 10.1007/s10741-018-9757-1

16. Golukhova EZ, Gromova O, Grigoryan M, et al. Noninvasive
predictors of malignant arrhythmias. Cardiology. 2016;135:36-42.
DOI: 10.1159/000445881

17. Balla C, Vitali F, Brieda A, et al. Predictors of cardiac arrhythmic
events in non coronary artery disease patients. BMC Cardiovasc
Disord. 2019;19(1):104. DOI: 10.1186/512872-019-1083-6

18. Lepojarvi ES, Huikuri HV, Piira OP, et al. Biomarkers as predictors
of sudden cardiac death in coronary artery disease patients with
preserved left ventricular function (ARTEMIS study). PLoS ONE.
2018;13(9):e0203363. DOI: 10.1371/journal.pone.0203363

19. De Diego C, Gonzélez-Torres L, Nufez JM, et al. Ef-
fects of angiotensin-neprilysin inhibition compared to an-
giotensin inhibition on ventricular arrhythmias in reduced ejec-
tion fraction patients under continuous remote monitoring of
implantable defibrillator devices. Heart Rhythm. 2018;15(3):395-402.
DOl 10.1016/j.hrthm.2017.11.012

20. Halliday BP, Wassall R, Lota AS, et al. Withdrawal of phar-
macological treatment for heart failure in patients with re-
covered dilated cardiomyopathy (TRED-HF): an open-la-
bel, pilot, randomised trial. Lancet. 2019;393(10166):61-73.
DOI: 10.1016/S0140-6736(18)32484-X

21. Grant ADM, Chew DS, Howlett JG, Miller RJH. Cost-effectiveness
of earlier transition to angiotensin receptor neprilysin inhibitor in
patients with heart failure and reduced ejection fraction. CJC Open.
2020;2(6):447-453. DOI: 10.1016/j.cjc0.2020.05.009

3. Braunwald E. Cardiomyopathies: an overview // Circ. Res. 2017.
Vol. 121, No. 7. P. 711-721. DOI: 10.1161/CIRCRESAHA.117.311812

4. Bakalakos A, Ritsatos K., Anastasakis A. Current perspectives
on the diagnosis and management of dilated cardiomyopathy
beyond heart failure: a Cardiomyopathy Clinic Doctor’'s point
of view // Hellenic J. Cardiol. 2018. Vol. 59, No. 5. P. 254-261.
DOI: 10.1016/j.hjc.2018.05.008




CLINICAL CASES

5. Ponikowski P., Voors AA., Anker S.D. et al. 2016 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart failure:
The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC). Developed
with the special contribution of the Heart Failure Association (HFA)
of the ESC // Eur. J. Heart Fail. 2016. Vol. 18, No. 8. P. 891-975.
DOI: 10.1002/ejhf.592

6. Yancy C.W., Jessup M., Bozkurt B. et al. 2017 ACC / AHA /
HFSA Focused Update of the 2013 ACCF / AHAGuideline for
the Management of Heart Failure: A Report of theAmerican
College of Cardiology / American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Society
of America // Circulation. 2017. Vol. 136, No. 6. P. 137-161.
DOI: 10.1161 / CIR.0000000000000509

7. McMurray J.J.,, Packer M., Desai AS. et al. Angiotensin-neprilysin
inhibition versus enalapril in heart failure // N. Engl. J. Med. 2014.
Vol. 371, No. 11. P. 993-1004. DOI: 10.1056/NEJMoa1409077

8. Kaur N. Pruthvi C.R., Rohit M. Will introduction of ARNI
reduce the need of device therapy in heart failure with reduced
ejection fraction? // Egypt. Heart J. 2021. Vol. 73, No. 1. P. 1-26.
DOI: 10.1186/543044-021-00152-x

9. Schwinger RH.G. Pathophysiology of heart failure //
Cardiovasc. Diagn. Ther. 2021. Vol. 11, No. 1. P. 263-276.
DOI: 10.21037/cdt-20-302

10. Docherty K.F., Vaduganathan M., Solomon S.D., McMurray J.J.V.
Sacubitril/Valsartan: Neprilysin Inhibition 5 years after PARADIGM-
HF // JACC Heart Fail. 2020. Vol. 8, No. 10. P. 800-810.
DOI: 10.1016/].jchf.2020.06.020

11. D'Alessandra Y., Chiesa M., Carena M.C. et al. Differential role
of circulating microRNASs to track progression and pre-symptomatic
stage of chronic heart failure: a pilot study // Biomedicines. 2020.
Vol. 8, No. 12. P. 597. DOI: 10.3390/biomedicines8120597

12. Corrado E., Saladino A., Morgante G. et al. Reverse remodeling
and arrhythmic burden reduction in a patient with an implantable
cardioverter defibrillator treated with sacubitril/valsartan: Case
report // Clin. Case Rep. 2020. Vol. 8, No. 8. P. 1349-1352.
DOI: 10.1002/ccr3.2655

AUTHORS INFO

Viktor A. Snezhitskiy, MD, PhD, Professor;
e-mail: vsnezh@mail.ru ORCID: 0000-0002-1706-1243;
SPIN code: 1697-0116

*Liudmila V. Kalatsei, assistant, postgraduate student;
e-mail: lkolotsey@mail.ru; ORCID: 0000-0001-5211-709X;
SPIN code: 8435-3422

Marina Ch. Matyukevich, postgraduate student;
e-mail: marinamat0305@gmail.com
ORCID: 0000-0002-4890-2092

Svetlana N. Grib, Deputy Chief Physician;
e-mail: kardio@mail.grodno.by

* Corresponding author / ABTop, 0TBETCTBEHHbI 33 NEPEnUCKY

Vol. 1 (1) 2021

DOl https://doi.org/10.17816/cardar65220

Cardiac Arrhythmias

13. Cameli M., Pastore M.C,, Pagliaro A. et al. Sacubitril/Valsartan
in an elderly patient with heart failure: a case report // Cardiology.
2017. Vol. 138 Suppl 1. P. 3—6. DOI: 10.1159/000484867

14. HuJ., WuY., Zhou X. et al. Beneficial Effects of Sacubitril/Valsartan
at low doses in an Asian real-world heart failure population //
J. Cardiovasc. Pharmacol. 2020. Vol. 76, No. 4. P. 445-451.
DOI: 10.1097/FJC.0000000000000873

15. Sauer AJ, Cole R, Jensen B.C. et al. Practical guidance on
the use of sacubitril/valsartan for heart failure // Heart Fail. Rev.
2019. Vol. 24, No. 2. P. 167-176. DOI: 10.1007/510741-018-9757-1

16. Golukhova E.Z,, Gromova 0., Grigoryan M. et al. Noninvasive
predictors of malignant arrhythmias // Cardiology. 2016. Vol. 135,
No. 1. P. 36—42. DOI: 10.1159/000445881

17.Balla C., Vitali F., Brieda A. et al. Predictors of
cardiac arrhythmic events in non coronary artery disease
patients // BMC Cardiovasc. Disord. 2019. Vol. 19, No. 1.
P. 104. DOI: 10.1186/s12872-019-1083-6

18. Lepojarvi E.S., Huikuri H.V., Piira 0.P. et al. Biomarkers as predic-
tors of sudden cardiac death in coronary artery disease patients with
preserved left ventricular function (ARTEMIS study) // PLoS ONE. 2018.
Vol. 13, No. 9. P. e0203363. DOI: 10.1371/journal.pone.0203363

19. Diego C., Gonzalez-Torres L., Nufiez JM. et al. Effects of
angiotensin-neprilysin inhibition compared to angiotensin inhibition
on ventricular arrhythmias in reduced ejection fraction patients
under continuous remote monitoring of implantable defibrillator
devices // Heart Rhythm. 2018. Vol. 15, No. 3. P. 395-402.
DOI: 10.1016/j.hrthm.2017.11.012

20. Halliday B.P., Wassall R., Lota AS. et al. Withdrawal of
pharmacological treatment for heart failure in patients with
recovered dilated cardiomyopathy (TRED-HF): an open-label, pilot,
randomised trial // Lancet. 2019. Vol. 393, No. 10166. P. 61-73.
DOI: 10.1016/S0140-6736(18)32484-X

21. Grant ADM,, Chew D.S., Howlett J.G., Miller R.J.H. Cost-effec-
tiveness of earlier transition to angiotensin receptor neprilysin inhibi-
tor in patients with heart failure and reduced ejection fraction // CJC
Open. 2020. Vol. 2, No. 6. P. 447-453. DOI: 10.1016/j.cjc0.2020.05.009

Ob ABTOPAX

Buktop AnekcanapoBuy CHEeXULKWIA, JOKTOP MeAMLIMHCKMX
HayK, npodeccop; e-mail: vsnezh@mail.ru;
ORCID: 0000-0002-1706-1243; SPIN-kop: 1697-0116

*JlropMuna BnagummuposHa Konouem, accucTeHT, acnmpaHT;
e-mail: lkolotsey@mail.ru ORCID: 0000-0001-5211-709X;
SPIN-Kop: 8435-3422

MapuHa YecnaBsoBHa MaTiokeBMY, aCMNpaHT;
e-mail: marinamat0305@gmail.com;
ORCID: 0000-0002-4890-2092

CsetniaHa HukonaesHa pu6, 3amMecTuTeNb raBHOMO Bpaya;
e-mail: kardio@mail.grodno.by

47



48

KITMHUHECKWE CITYHAM Tom

Elena A. Snezhickaya, Head of the Diagnostic Department;
e-mail: kardio@mail.grodno.by

Galina A. Madekina, Head of the Department;

e-mail: kardio@mail.grodno.by

Zhanna G. Epifanova, cardiologist;

e-mail: kardio@mail.grodno.by

Elena N. Chernaya, cardiologist;

e-mail: kardio@mail.grodno.by

DOI: https://doi.org/10.17816/cardar65220

TN 1 2021 Cardiac Arrhythmias

Enena AHatonbeBHa CHexuLKas, 3aBefyIoLLIMIA AMarHoCTMYe-
CKMM oTaeneHneM; e-mail: kardio@mail.grodno.by

lanuna AnekcaHpgpoBHa MapjekuHa, 3aBeaytoLLmi OTAENIEHMEM;
e-mail: kardio@mail.grodno.by

YaHHa eoprueBHa EnudanoBa, Bpay-Kapamonor;

e-mail: kardio@mail.grodno.by

Enena HukonaesHa YepHas, Bpay-kapawmonor;

e-mail: kardio@mail.grodno.by




CLINICAL CASES Vol 1 (1) 2021 Cardiac Arrhythmias
DOI: https://doi.org/10.17816/cardar71371

Postabaltive Pericarditis in Patient with a Prior
History of Rheumatic Disease: a Case Report

Evgeny G. Zhelyakov', Andrey V. Ardashev', Armen A. Kocharian?,
Mikhail L. Ginsburg®, Elena Daniels®

! Lomonosov Moscow State University, Moscow, Russia;
2 Federal Scientific and clinical centre of Biomedical Agency of Russia, Moscow, Russia;
% Lubertsy Region Hospital No. 2, Moscow, Russia

A 60 year-old male with a previous (40 years ago) history of rheumatic carditis without valve involvement and 5 years
history of paroxysmal atrial fibrillation underwent ablation (PV isolation with roof and mitral isthmus lines). The following day
patient developed AF episode with severe mid-sternal chest pain with widespread concave ST elevation throughout most of
the limb leads (I, II, lll, aVL, aVF) and precordial leads (V2-6). Serum troponin | was 87.2 ng/ml with a creatinine concentra-
tion of 0.88 mg/dl and hemoglobin level of 15 g/dl. 2D transthoracic echocardiogram excluded wall motion abnormalities, or
significant pericardial effusions. Recurrence of acute rheumatic fever was excluded based on revised Jones criteria. Careful
analysis of ECG allowed us to recognize the ECG criteria of pericarditis and to avoid unnecessary emergent coronary angiogra-
phy. Ultimately, the patient was diagnosed with pericarditis. After diagnosis, the patient’s presenting symptoms resolved with
treatment including sotalol 160 mg per day, nonsteroidal anti-inflammatory agents.

Conclusions: This is the first reported case study of post-cardiac ablation pericarditis in patient with prior history of rheu-
matic carditis.

Keewords: Postabaltive pericarditis; paroxysmal atrial fibrillation; ablation; complications of ablation.
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Cnyuaii pasButusa nepukapauTa nocne
npoBeA€HMA paAMO4aCTOTHOM abnAuMM y naumeHTa
C NpepALecTBYOLWMUM peBMaTUYeCKUM aHaMHEe30M

E.l. Xensxos', A.B. Appawes’, A.A. Kouapan?, M.J1. Tuns6bypr?, E. laHuansc®

! MeanuUMHCKUA Hay4HO-0Bpa3oBaTesbHbIA LeHTp MY uMenn M.B. JlomoHocosa, Mockea, Poccus;
2 DepepanbHblit Hayuro KimHuueckuii uentp ®MBA Poceum, Mocksa, Poceus;
3 0bnactHas bonbHMua N2 2, JTiobepuibl, MocKoBcKas obnactk, Poccus

MpencTaBneH KAMHWYECKMIA Clyyal pa3BUTMS OCTPOr0 MepuKapAuTa mocne npoBefeHUs pagmoyactoTHoW abnsaumm
napoKcu3ManbHoi dubpunnsaum npeacepanin y 60-neTHEro MyXUnHb C yKasaHMAMU B aHaMHe3e Ha NepeHeceHHbI paHee
(40 neT Ha3an) peBMaTUYECKMI KapamT be3 nopaxeHus knanaHos. [NaumeHTy bbina BeinonHeHa PHA B neBoM npepcepaum
(M30M5ILMA YCTLEB BCEX JIEMOYHbIX BEH, JIMHEHbIE BO3LENCTBUA B 0611aCTM CBOZA M MUTPanbHOTO NepeLueika). Ha cnepytowmi
LeHb Yy nauueHTa passuncs anu3of ®I, conpoBoXaaBLIMACA BbipaXeHHO Bosbl0 B 0671aCTW MpyLUHbI U U3MEHEHUAMM Ha
3KI' — noagwvemoM cermenta ST B otBeaenmsx |, II, I1l, AVL, aVF u npekopauanbHbix otBegeHni (V2-6). YpoBeHb TponoHuHa |
coctasnsn 87,2 Hr/mn, kpeatuHuHa — 0,88 mr/gn, reMornobuna — 15 r/an. TpaHcTopaKanbHas axokapavorpadus He BbisBUna
HalM4Me 3HaYMMoro BbINoTa B NepPUKapAMabHOMA CYMKe W Y4acTKOB MMMo M akMHe3a MUOKapAa NeBoro Kenyaoyka. Peunans
OCTpOW peBMaTU4ECKON IMXOpajKK BbiT UCKIIOYEH Ha OCHOBaHMM NEPECMOTPEHHBIX KpuTepueB [IoHca. TiuaTenbHbIn aHanus
JKI nosBonmn Ham pacno3Hatb IKM-Kputepum nepukapauta n u3bexarb HEHYXHON SKCTPEHHOW KOPOHApPHOM aHruorpaguu.
B KoHeuHOM cyeTe naumeHTy Bbin YCTaHOBMEH AMarHo3 nepukapauT. MauueHTy 6bl10 NPOBEAEHO NeYeHWE HECTEPOUAHBIMM
NpOoTUBOBOCNANMUTENbHBIMU NpenapaTtammn cpeacTea, KoTopoe npuBesnio K addeKTMBHOMY KynupoBaHuio 601eBoro CMHApOMa
1 pa3peLLeHnto BOCMannTebHOro NpoLiecca B NepuKapLe.

KnioueBble cioBa: nepukapauT; peBMaTuaM; Gubpunnsaums npeAcepanii; paanoyacToTHas abnauus.
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INTRODUCTION

Nowadays catheter ablation of atrial fibrillation (AF)
is the most effective rhythm control option. The benefits
of their use in clinical practice far outweigh the potential
risks associated with the complications. It is noteworthy
that in the period from 2005 to 2012 (the so-called period
of the development of the ablation technique), the overall
incidence of complications linked with intervention was from
3.9 to 6% [1]. In the works published in recent years, there
is a significant increase in the percentage of complications
(from 10.5 to 16.3%) associated with the interventional
treatment of AF [2]. This is due to the fact that in the early
2000s, complications of ablation were defined as conditions
that led to irreversible consequences in the patient’s clinical
status (for example, stroke) or required urgent surgical
and/or interventional intervention. Also among the possible
explanations for the increase in the proportion of complications
is the introduction into clinical practice of clear definitions
of what should be considered a complication and their
classification, published in 2012 [1]. No less interesting, in
our opinion, is the evolution of the structure of complications.
In particular, the number of cases of pulmonary venous
stenosis has significantly decreased over the past 20 years,
which is associated with the current trend towards antral
ablation. It is noteworthy that the widespread introduction
of the cryoablation method into clinical practice has led to
the appearance of such complications that were previously
extremely rare. From 2005 to 2018, there was at least
a fourfold increase in the number of cases of diaphragmatic
nerve paresis [3]. In particular, the data from the register of
all catheter interventional interventions performed for AF in
Germany in 2014 indicate that this complication occurred in
21 cases (0.4%) during cryoablation and in none when using
radiofrequency energy [4].

]

-

W
=
-
.
: -
“

Fig. 1. 3-D reconstruction of the left atrium (posterior view).
Brown dots are areas of ablation applications applied along the
perimeter of all the pulmonary veins, of the mitral isthmus and the
roof of the left atrium, as well as the modification of the substrate
of the posterior wall of the left atrium.
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It is also interesting that inflammatory changes in
the pericardium associated with ablation have been registered
as complications recently [5]. Moreover, in none of the cases
described was there any mention of the patient’s previous
rheumatism.

CASE REPORT

60 years old male was admitted to our clinic on
03 March 2017 for ablation of symptomatic (EHRA-II)
paroxysmal AF. Until 2017, combined antiarrhythmic
therapy (sotalol 120 mg/day and allapinine 50 mg/day)
allowed for effective control of sinus rhythm (AF paroxysms
occurred 2-3 times a year). The patient noticed an increase
in the frequency of AF events (2-3 episodes per month)
in the last three months. The patient's medical history
indicated a diagnosis of rheumatism established at the age
of 20 (polyarthritis and rheumatic myocarditis). Subsequent
dynamic follow-up by a rheumatologist, as well as repeated
echocardiographic studies, did not reveal rheumatic signs of
the heart valves. Before ablation we excluded an unstable
variant of coronary artery disease, thyroid dysfunction and
the activity of the rheumatic process. Patient was treated
with anticoagulants (xarelto 20 mg/day) 1 month before
the ablation.

On 04.03.17, we performed ablation of AF using
the CARTO system, which included antral isolation of all
pulmonary veins, lines in the mitral istmus and left atrial
roof, as well as modification of the arrhythmia substrate at
the posterior wall (Fig. 1). Transthoracic echocardiographic
no revealed of pericardial effusion next morning and patient
was discharged with recommendations for taking sotalol
80 mg/day, allapinine 25 mg at night and xarelto 20 mg.
At discharge, the ECG recorded a sinus rhythm without
changes in the ST segment (Fig. 2).
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Fig. 2. 12 surface ECG leads recorded at discharge from the
hospital on the day after ablation
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aVR

P S

Fig. 3. 12 surface ECG leads registered at the onset of the pericarditis. Atrial fibrillation with a ventricular activation rate of 117 per
minute. Note to the diffuse elevation of the ST segment, which is verified in all leads, with the exception of leads ll, aVR and V1 without
pathological Q waves and a reciprocal decrease in the ST segment. Also there is Spodick sign - a downward direction from the top of the

T wave to the atrial fibrillation waves f (see leads |, Il, V4-Vé).

In the morning of 06 March 2017, the patient had a severe
pain in the heart area and palpitations. ECG showed atrial
flutter, ST segment elevation in leads I, I, AVL, as well as
in the precardial leads (Fig. 3). The patient was admitted
to the hospital with suspected acute myocardial infarction.
Serum troponin | was 87.2 ng/ml, creatinine level of
0.88 mg/dl and hemoglobin level of 15 g/dL. 2D transthoracic
echocardiography excluded wall motion abnormalities, or
significant pericardial effusions (150 ml).

According to the results of the examination, the patient
revealed exudative pericarditis. Careful ECG analysis allowed
us to exclude the diagnosis of acute coronary syndrome. In
this regard, it was decided not to perform coronarography.

Against the background of the therapy (xarelto 20 mg,
sotalol 120 mg, spironolactone 25 mg, ibuprofen 600 mg,
omeprazole 20 mg), the patient's condition improved:
the sinus rhythm was restored, the blood pressure was in
the range of 100-110/70 mmHg, heart rate 56 per minute.
According to repeated transthoracic echocardiography
the dynamics showed a decrease in pericardial effusion to
50 ml, the patient was discharged after 10 days. Subsequent
clinical 1 and 3 month follow up after ablation did not
reveal signs and symptoms of pericarditis or activation
of the rheumatic process, although rare episodes of AF
remained.

DISCUSSION

Complications of ablation

Today, catheter ablation is the most effective method of
controlling sinus rhythm in patients with AF [6, 7].

The half of the patients after ablation of AF have
a pericardial reaction [10] with a small amount of fluid in

DOl https://doiorg/10.17816/cardar/1371

the pericardium which manifest of discomfort in the chest
area. As a rule, this symptoms resolve within the natural
course of the postoperative period and is not considered as
a complication of procedure. It is based on the development
of limited pericarditis, which occurs as a result of transmural
damage of the atrial myocardium and inflammation of
the pericardium. Transthoracic echocardiography may verify
a small amount of fluid in the pericardial cavity. This symptom
usually resolves within the first few days after ablation
without special treatment [1, 6]. Much less often pericarditis
requires special treatment. According to the German national
registry, which included 33,353 patients who had ablation for
AF and/or typical atrial flutter, the diagnosis of pericarditis,
which required special treatment, was established from 1.7
to 4% of cases [4]. As a rule, pericarditis can occur acutely (in
the first days) after interventional intervention [5] or delayed
(in the period from 18 days to 3 months) after RFA (Dressler
syndrome) [8]. In most cases, the inflammatory reaction
of the pericardium manifests itself in the form of effusive
pericarditis, which can be complicated by cardiac tamponade.
Isolated cases of constrictive pericarditis and pericarditis
after hemotamponade resolution have been described [9]. An
analysis of publications on RFA in patients with rheumatism
indicates that the frequency of pericarditis does not differ
from that in patients with a different etiology of arrhythmic
syndrome [5, 8, 9].

Differential diagnosis of acute pericarditis

The onset of acute pericarditis is often manifested by
severe pain syndrome in the chest area and gives every
reason to assume the possible development of a myocardial
infarction with ST-segment elevation. In this regard,
conducting a quick and correct differential diagnosis is key to
choosing an adequate treatment strategy. In this publication,
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we would like to focus the attention on ECG changes that
occur in pericarditis, which are different from ECG signs
of myocardial infarction with ST segment elevation [10].
A characteristic ECG manifestation of the initial phase of
acute pericarditis is diffuse elevation of the ST segment,
which is verified in almost all leads, with the exception
of leads Ill, aVR, and V1, and indicates the involvement of
the epicardium in the pathological process (subepicardial
damage) (see Fig. 3). Another ECG sign of pericarditis is
the appearance of similarity of leads | and Il (see Fig. 3),
whereas in lower myocardial infarction, leads Il and Ill become
similar. Attention is drawn to the appearance of the Spodick
symptom — a downward direction from the top of the T wave
to the P wave, which is often determined in many leads in
patients with acute pericarditis. Against the background of
sinus rhythm in pericarditis, there is a depression of the PR
segment in most leads from the extremities and thoracic
leads (a manifestation of atrial damage), with a rise in the PR
segment in the AVR lead [11].
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