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Current Predictors of Atrial Fibrillation Progression
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Aim. To identify predictors of progression of atrial fibrillation (AF) in patients with hypertension (HT), coronary heart disease (CHD) and chronic heart
failure (CHF) with recurrent AR

Material and methods. The study included 312 patients with recurrent AF. The patients were divided into 3 groups according to a leading underlying
condition: essential HT (n=136), CHD (n=112), and CHF with lll-IV functional class by NYHA (n=64). The average follow-up duration was 60+3
months. Progression of AF was defined as development of long-standing persistent or permanent AF.

Results. All three groups of patients with recurrent AF revealed progression of the arrhythmia from paroxysmal or persistent to a sustained permanent
form during the 5-year prospective follow-up. The rate of AF progression in the patients with CHF was significantly higher and accounted for 59% as
compared to 46% in the patients with hypertension (p=0.002) and 51% in the patients with CHD (p=0.008). AF progression in patients with HT
correlated significantly with left ventricular (LV) hypertrophy (odds ratio [OR] 1.25; 95% confidence interval [95%CI] 1.03-1.52) and increased
arterial wall stiffness (OR 2.3; 95%Cl 1.95-2.65). The independent predictors of arrhythmia progression in patients with CHD were a history of my-
ocardial infarction (OR 1.23; 95%Cl 0.9-1.5), irreversible LV wall motion abnormalities (OR 1.41; 95%Cl 1.1-1.7), and increased plasma level of
N-terminal pro-A-type natriuretic peptide (Nt-proANP; OR 1.16; 95%Cl 0.8-1.4). Reduction in LV ejection fraction below 40% (OR 0.84; 95%Cl
0.7-0.89) and increased plasma N-terminal pro-B-type natriuretic peptide (Nt-proBNP; OR 2.3; 95%Cl 1.93-2.67) were independent predictors of
AF progression from persistent to permanent form in the patients with systolic heart failure.

Conclusion. Progression of AF is related to the underlying cardiovascular disease. The early vascular aging syndrome and LV hypertrophy are the main
factors of AF progression in patients with HT. Previous myocardial infarction with irreversible hypokinesia is associated with AF progression in patients
with CHD. Reduced LV ejection fraction and increased plasma BNP predict AF progression in patients with CHF
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Llenb. BbISBUTL NpeaMKTOpbI MPOorpeccnpoBaHns hnbpunnaummn npeacepamnii (PN) y naumeHToB C apTepuranbHom rnepteHsmen (Al), nemMmyeckomn
6onesHblo cepaua (MBC) 1 XpoHUYeCcKor cepaedHol HepgoctatodHocTbio (XCH) ¢ peumavsmpyiollert copmoit OI.

Martepuan n MetoApl. B nccnenoBaHuve BKIIOYEHO 312 GonbHbIX C peumavsupyoLernt popmort O, B 3aBUCMMOCTY OT NPUYMHBLI BO3HVKHOBEHMS
O 6onbHble ObiNM pa3geneHbl Ha 3 rpynnbl: B | rpynny BKoYeHbl 136 6onbHbIx 3cceHumansHon Al v @1, Bo Il rpynny — 112 naumentos ¢ UBC n
@, B Il = 64 6onbHbIX ¢ XCH IHI-1V dyHKLMOHanbHoro knacca no NYHA 1 @M. CpegHsis NpofonK1TeNbHOCTb HabnioLeHms coctasmna 60+3 mec.
MporpeccnpoBaHvieM apUTMUM CHATaNM NOsBREHWE ANNTENBHO NEPCUCTUPYIOLLEN UK NOCTOsIHHOM opmbl DI,

Pesynbtatbl. [py NpoBefeHNM 5-NeTHero NpPocnekTMBHOIO HabmoLeHMs BO BCeX Tpex rpynnax 0onbHbIX ¢ peumavsupytoLlen opmot A Obino
OTMEYEHO NPOrpeccrpoBaHie apUTMUKM OT NaPOKCM3MaNbHOW MM NePCUCTUPYIOLLEN [0 YCTOMYMBOW NOCTOSHHOM (hopMbl. HacTota nporpeccum O
y 6onbHbIX XCH Bblna CTaTUCTNYeCKM 3Ha4NMO Bolile (59%), YeM y naumeHToB ¢ AT (46%; p=0,002) nnn VBC (51%; p=0,008). CTaTncTnyeckn
3HaYMMbIM BIVSIHMEM Ha nporpeccupoBaHme @My naumeHTos ¢ Al ¢ peunansmpyiollen dopmon O obnaganv runepTpodus Nesoro Xenynoyka
(JTX) (otHowweHwe waHcos [OLL] 1,25; 95% noBeputenbHbIn MHTepBan [95% /1] 1,03-1,52) v yBennyeHmne XecTkocT COCyamncTon crexkn (OLU
2,3,95%/M1 1,95-2,65). B rpynne 6onbHbix VIBC He3aBUCUMbIMU NPEMKTOPaMM MPOrPeCccuv apuTMMM Obifin: NepeHeceHHbIN MHhaPKT MM1oKapaa
B aHamMHese (OLU 1,23; 95%/M 0,9-1,5), Hann4ne HeobpaTUMbIX 30H runokmHesa (OLL 1,41; 95% M 1,1-1,7) v yBenudeHne nnasMeHHbIX
ypoBHen N-KOHLEeBOro NponenTaa npeacepaHoro HaTpunypeTnydeckoro ropmona (Nt-proANP; O 1,16; 95%/M 0,8-1,4). CHuXeHMe dpakumm
Bblbpoca JIK<40% (Ol 0,84; 95%/1 0,7-0,89) 1 Bo3pacTaHme nnasMeHHbIX KOHLEHTPaLmi N-KOHLEBOro NpornenTaa MO3roBoro HaTpuitype-
Tyeckoro ropmoHa (Nt-proBNP; OLL 2,3; 95% M1 1,93-2,67) 6binn He3aBUCUMbIMU MPeaVKTOpamu nporpeccupoBaHns MIT oT nepcuctvpyoLlei
[10 YCTOMYMBOM NOCTOSAHHOM (DOPMbI Y BOMBHbIX C CUCTONMYECKOM CepAeYHON HelOCTaTOHHOCTbIO.

3aknouyeHue. MporpeccupoBaHme A1 3aBUCAT OT OCHOBHOM Natonoruu cepaua. CUHAPOM paHHero CoCyaAMCToro crapenms v runeptpodus J1X ss-
NATCH OCHOBHbIMM hakTopaMu nporpeccumn ANy GonbHbix Al MOCTUHMAPKTHBIV KapAMOCKIepO3 C NOABAEHNEM HEOOPaTUMbIX 30H MMMNOKMHe3a
npenpacnonaraet Kk nporpeccrposaHnio ANy naumertos ¢ MBC. CHkeHWe dpakumn Boidpoca JIK meHee 40% 1 BO3pacTaHue Nna3MeHHbIX KOH-
LLeHTPaLMn MO3roBOro HaTPUIMYPETNHECKOro NenTaAa MOryT NCNOMb30BaTbCA A5 OLEeHKM nporpeccpoBaHms Oy 6onbHbIX XCH.
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Atrial fibrillation (AF) is one of the most prevalent
heart rhythm disorders; its incidence rate is about
2% in the population at large and continues to rise.
International medical community rates AF among
three cardiovascular “epidemics of the 21t century”
in line with chronic heart failure (CHF) and diabetes
mellitus [1]. AF significantly increases the risk for car-
diovascular adverse events, ischemic stroke in the
first place [2,3]. AF management continues to be
one of the most difficult challenges in the modern
cardiology. Implementation of electrophysiological
methods of rhythm disturbances treatment allows
to feel more optimistic about the future, however a
lot of debating points remain.

At present it is generally agreed that with the
course of time AF tends to progression from short
and rare episodes of the arrhythmia to development
of stable permanent form [4]. Only a small part of
patients keeps paroxysmal AF for several decades.
In accordance with a number of studies incidence
rate of conversion of persistent AF in a permanent
one ranges from 20 to 30% during 1-3 years of a
follow-up [4].

In 2014, J. Heijman et al. described a model of
AF origin and progression [5] and outlined three fac-
tors which contribute to the arrhythmia persistence:
genetic susceptibility, arrhythmogenic cardiomyopa-
thy and myocardial structural remodeling in various
heart pathologies. Evolution of AF depends on preva-
lence of one or the other mechanism. For instance,
genetic susceptibility is considered to be the main
cause of idiopathic AF in young age, progression of
the arrhythmia in these patients correlates with seve-
rity of arrhythmogenic cardiomyopathy and devel-
opment of cardiovascular diseases.

According to the J. Heijman'’s opinion genetic fac-
tors do not play any significant part in majority of
cases of paroxysmal AF. Arrhythmia progression de-
pends on age and underlying cardiovascular diseases.
J. Heijman et al. also consider cardiovascular predic-
tors as determinants of persistent AF conversion in
more sustained forms [5].

The following predictors of AF progression were
proved to be the most significant: old age, CHF, ar-
terial hypertension (HT) and valvular heart diseases
[6,7]. Such conditions as diabetes mellitus, obesity,
coronary heart disease (CHD), sleep apnea and
chronic renal failure are considered the less studied
[8,9].

HT is diagnosed in 30% of AF patients and re-
garded as the most prevalent cause of the arrhythmia
[10]. The risk for AF development also correlates with
degree of HT and high amplitude of pulse pressure
[11]. Antihypertensive treatment with target blood

Oubpunnaums npepcepamii (OM) — ogHo 13 Hanbonee
PaCnpPOCTPaHEHHbIX HapyLUeHW CepLeYHOro puUTMa, ee ya-
CTOTa B 00LLEeN NonynaLumm gocTmuraet 2%, 1 NPOAOKaeT yBe-
nnuneatbcst. Pl oTHeCeHa MUPOBbLIM MeAMLMHCKM COoOLLe-
CTBOM K YWUCIy TPEX CepAeYHO-COCYaNCTbIX anunaemmmn XXI
BEKa Hapsay C XPOHMYeCKoW cepaevHon HeLOCTaTOYHOCTbIO
(XCH) n caxapHbim anabetom [ 1]. BosHnkHoBeHme D1 3Ha4m-
TeSIbHO MOBbILLAET PUCK CEPAEYHO-COCYANCTBIX OCNIOXKHEHUN,
npexae BCero, NWeMMYeckoro nHcynera [2,3]. JleveHne O]
OCTaeTCcst OAHOW 13 Hamnbonee CNOXHbIX 33134 COBPEMEHHOMN
Kapguonorun. BHefpeHve 3nekTpodr3nonorn4eckmx MeTo-
[0B NeyeHVIs apUTMIIA NO3BONAET CMOTPETL B OyayLiee C Oonb-
WM ONTVMW3MOM, TEM HE MeHee, OCTaeTCsi MHOMO AMCKYC-
CMOHHbIX BOMPOCOB.

B HacToslLLIee Bpems oOLLeNpr3HaAHHO, 4TO C TeYeHeM Bpe-
MeHn P nmeeT TeHAEHLMIO K TPOrpeccupoBaHmMio OT KOPOT-
KX U PeAKMX 3MM3040B apUTMULM A0 NOSBIEHMS YCTONYNBON
nocrostHHow dopmbl [4]. MapokcmamanbHas Ol coxpaHsaeTcs
B TEYEHMe HECKONbKMX AeCATUNETIN TOMbKO Y HEOOSbLLIOW Ya-
CTV NaumeHToB. 10 oueHKaM psaa UCCnefoBaHNIM 4acToTa ne-
pexofa 13 NepcmucTmpytoLlen B noctosaHHylo opmy DI co-
craBnset ot 20 0o 30% B TeyeHue 1-3 neT HabmoaeHUN [4].

B 2014 r. J. Heijman v coaBT. onucany Mofenb BO3HUKHO-
BeHus 1 nporpeccnposaHusa OI1 [5]. Mo MHeHWIO aBTOPOB,
CyLLLeCTBYET TPW OCHOBHbIX (hakTopa, onpefensioLyx nepcm-
CTVPOBaHVe apUTMUNK: TeHeTMYeCKan NpeapacronoXeHHOCTb,
APUTMOTreHHasa KapaoMMonatTns 1 CTPYKTYpPHOe peMonmpo-
BaHVe MMOKapAa Npw pasnmMyHoOM naTonoruu cepgua. IBo-
noums TedeHns O v ee popma 3aBNCUT OT NPEBaNNPOBAHMS
OLHOIo0 MexaHW3Ma Hap OpyrvMm. Tak, Hanpumep, Hanm4ue
reHeT4eCckon NPeapPacnooXeHHOCT MOXHO CHUTaTb OCHOB-
HOW npuymnHOn namonatmnyeckon @1 B MONOAOM BO3pacTe,
NpOrpeccnpoBaHme apuUTMUKL Y 3TKX NaLMEHTOB B3aMMOCBSA-
3aHO C BbIPaXXEHHOCTbIO apPUTMOreHHOW KapAMOMMONaTN U
NOsIBNEHMEM CEPAEHHO-COCYAMUCTbIX 3ab0NeBaHUN.

Y OonblUMHCTBA DOJbHBIX C MAPOKCM3MarnbHOM (hopMon
@1, kak cymTaet J. Heijman, ponb reHeTUYeckmnx hakTopoB B
Pa3BUTUM aPUTMUK HeBenWKa. [porpeccnpoBaHme aputMnm
3aBMCUT OT BO3PacTa U Hann4msa cepaeqHo-CoCyanCTom NaTo-
Jlorumn. Takxe, N0 MHeHuIo J. Heijman 1 COaBT. y NaLMEHTOB C
nepcuctnpytolert @I TpaHchopMaumio aputMum B Donee
ycTon4uBble hopMbl ONpefensieT Hanmyme CepaeYHO-CoOCyam-
CTbIX NPeaVKTOPOB NporpeccupoBaHna [5].

Cpenv [LoKa3aHHbIX MPefMKTOpOB nporpeccpoBaHmsg Ol
Hamnbornee 3Ha4MMbIMYM CHUTAIOT: MOXMNON Bo3pacT, XCH, ap-
TepuanbHyio rinepteHsmio (Al 1 nopokn knanaHos [6,7]. K
MeHee 13y4YeHHbIM NPearKTopam MOXHO OTHECTM: CaxapHbIN
OrabeT, oxXnpeHne, niemmnyeckyio bonesHb cepaua (MBC),
arnHo3 BO BpeMs CHa U XpoHUYeckyto 6onesHb noyek [8,9].

Hawnbonee pacnpocrpaHeHHOW NPUHUHOM BO3HUKHOBEHMS
@I cymTatoT Al, koTopas amarHoctmpyetcs y 30% 60MbHbIX €
OaHHbIM HapyLweHvem putMa [10]. Mpy NoBbILLEHNN CTeneHn
AT 1 BbICOKOW amMnnnTyae NynbCOBOro AaBMEHWS PUCK pa3-
BuTMA D1 Takxke ysennymeaetcs [11]. HazHaveHve aHTUMN-
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pressure achievement allows to prevent AF onset or
to decrease number of arrhythmia relapses.

CHF is one of the most significant risk factors for
AF origin and progression. 6-8% of the CHF patients
yearly develop AF, at that incidence of AF onset de-
pends on CHF severity [12]. In accordance with the
Cardiovascular Health Study multifactor analysis data
CHF multiplies by three the risk of AF development
[13]. The Record AF, Euro Heart Survey on AF and
ORBIT-AF studies have also demonstrated CHF to be
the leading predictor of AF progression from parox-
ysmal to more sustained forms [4,6,14]. Mechanism
of AF onset in CHF patients is related to fibrosis of
the atrial tissue, which is a distinctive feature of ar-
rhythmogenic remodeling [15]. Atrial fibrosis is a
multifactor process resulted from difficult cooperation
of neurohumoral and cellular mediators. Such factors
as rennin-angiotensin-aldosterone system activation,
inflammation and oxidative stress are regarded as
the triggers for atrial fibrosis [16,17].

Whereas CHD is one of the most frequent causes
of AF development it is rather difficult to prove rela-
tion between myocardial ischemia and the arrhyth-
mia origin. Patients with CHD, confirmed by coronary
angiography, but with no CHF signs only reveal AF in
0.2-0.8% of cases. The Coronary Artery Surgical
study (2007), which enrolled 18,000 patients with
stable forms of CHD, found out AF in 0.6% of the
patients, at that it was paroxysmal AF in majority of
the cases. AF in CHD with no history of previous my-
ocardial infarction is thought to be most often related
with severe multi-vessel disease of coronary arteries
[18].

There are several studies in the modern medical
literature which evaluated risk factors for AF origin,
however predictors of its progression have not been
clearly defined. In this respect the identification of
new predictors of AF progression and estimation of
their effects on the arrhythmia pathogenesis appears
relevant.

The aim of the study was to find out predictors
of atrial fibrillation progression in hypertensive,
CHD and CHF patients with paroxysmal or persistent
AF.

Material and methods

A total of 312 patients with paroxysmal or per-
sistent AF were enrolled into the study. Inclusion cri-
terion was HT, CHD and/or CHF presence along with
a documented AF paroxysm.

Exclusion criteria were the following: secondary
HT; acute coronary syndrome; inflammatory heart
diseases; valvular heart diseases; severe kidney, liver
or lung pathology; anemia; thyroid disorders; class

NepTeH3VBHOM Tepanun 1 OOCTVXKEHWME LIeNIEBbIX 3HAYeHUN
apTepranbHOro AaBneHns NO3BONAKOT NPeLOTBPaTUTL NOsABIe-
Hue OT1, NAv yMeHbLUUTb KONMYECTBO PeLyVABOB apUTMUNN.

XCH — oanH 13 Hanboree 3Ha4MMbIx HhakTOpOB pycka Mo-
fBneHus 1 nporpeccnposanmsa O, Y 6-8% naumerTtos ¢ XCH
exxerogHo pa3suBaetca O, Npy 3TOM YacToTa Pa3BUTUSA 3aBUCUT
ot TskecT XCH [12]. Mo paHHbIM MHOrOMakTOpHOro aHasmsa
Cardiovascular Health Study, Hannune XCH yBenuymBaet 8 3
pa3a puck pa3sutna O [13]. Pone XCH kak BegyLero npe-
[vKTopa nporpeccrpoBaHms AN 13 napokcr3mMansHom B Oonee
ycTon4mBble hopMbl Oblfa NPOAEMOHCTPUPOBaHa B 1CCNeso-
BaHuMsx Record AF, Euro Heart Survey on AF 1 ORBIT-AF [4,6,14].
MexaHn3m Bo3HMKHoBeHMA DI npu XCH cBf3aH ¢ pa3ButreM
(hrbpo3a NpeacepaHOV TKaHM, KOTOPbIN ABNSETCS OTIINHUTENb-
HOW YepTon apuUTMOreHHoro pemogenupoanmsa [15]. Mpea-
cepaHbI hrbPO3 — MHOTrOhaKTOPHBIV MPOLECC, BO3HUKAIOLLIAN
B pe3y/braTe CJIOXKHbIX B3aUMOAENCTBUN HEMPOryMOpasbHbIX
W KNETOYHbBIX MeMaTopoB. Tpurrepamim npeacepaHoro prodposa
CHNTAIOT aKTUBALMIO PEHWNH-aHIMOTEH3MH-albAOCTEPOHOBOM
CUCTEMBI, BOCMANEHMe U OKUCUTENbHBIN cTpecc [16,17].

HecmoTps Ha To, 4To MIBEC SIBNSIETCA OAHOM 13 YaCTbIX Npu-
YMH BO3HMKHOBeHMS DI, Loka3aTb CBA3b ULLEeMUM MUOKaPAA
Kak NpefmKTopa pa3BuTUa apuUTMUK NPeaCcTaBASeTCS He Takow
npocrton 3apaden. Y GonbHbix VBC, noaTBepXxaeHHOW Nnpu
KOpOoHaporpamum, HO He MMetoLx npusHakos XCH, Bepo-
ATHOCTb 0OHapy>xeHus O coctasnset Bcero 0,2-0,8%. B nc-
cnepoanum Coronary Artery Surgical study (2007) npu 06-
cnenoBaHum 18000 naumeHToB Co CTabunbHbIMK hopMamMm
NBC Gbino obHapyxeHo, 4to O BeisBNOT B 0,6 %, Npy 3TOM
B nopgasnsioLieM OONbWMHCTBE C/ly4aeB 0OHaPYXMBatOT Ma-
pokcm3amanbHyio popmy aputMmum. O npu MBC B oTcyTcTBME
nepeHeceHHOro MH(apKTa NpeacTaBsioT Kak OUTeNbHbIN
NPOLECC, HaCTO CBA3AHHDBIN C BbIPAaXXEHHbIM MHOMOCOCYAUCTBIM
nopakeHeM KOPOHapHbIx apTepunt [18].

B coBpemMeHHOW MeauUMHCKOW NUTepaType BCTpeYaloTcs
NCCNIeOBaHWA, MOCBALLEHHbIE M3yYeHnio (akTOpOB pM1CKa
pa3BuTUa OI1, 0AHAKO NPEAMKTOPbI MPOrPeCcCUPOBaHNS apUT-
MWW HETKO He onpefeneHbl. B CBA3M € 3TUM BbISIBIEHME HOBbIX
NPeanKTOPOB NPOrPeccMpoBaHUA U U3yYeHne X pouv B Na-
ToreHe3e OI1 npeacTaBnaeTCcs BeCbMa akTyalbHbIM.

Llenb nccnenoBaHvs — BbIBUTb NPeAMKTOPbl Nporpec-
cnpoBaHua Gubpunnsumn npeacepamin y 6onbHbix Al MBC
1 XCH ¢ napokcr3mManbHOW UM NepcuctupyioLLen GopmMon
orl.

MaTepman n MmeTonbl

B nccnepoBaHme Bko4eHo 312 OonbHbIX C MapOKCU3-
ManbHOW 1N nepcuctupytoen dopmon OI1. Kputeprem
BKJIOYEHNS Obino Hannyme y donbHbix Al UBC n/mnu XCH,
OOKYMeHTMPOBaHHOro napokcmsma OfIT.

KputepnsMm NckmodeHns Obinn: cumntomatideckas Ar;
OCTPbI KOPOHAPHbIV CUHAPOM; BOCNanuTensbHble 3abonesa-
HUS CepaLa; NOPOKM cepAla; TaxXenas NaTonorus noyek,
neYeHun, nerkux; aHemmu; 3a00neBaHs WUTOBUOHOM Xenesbl;
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Table 1. Clinical characteristics of the patients
Tabnuua 1. KnnHnyeckasa xapakTepucTmka naumMeHToB

Clinical characteristics

Group | (hypertension + AF)

Croup Il (CHD + AF) Group Il (CHF +AF)

KnnHnyeckas xapakrepucruka I rpynna (Ar+®n) Il rpynna (MBC+®) Il rpynna (XCH+@®M)
Number of patients, n / Konudectso nauvetos, n 136 112 64
Age, years / Bopacr, ner 56.2+4.9 66.443.3 69.4+3.9
Women, n (%) / Xetuusl, n (%) 80(59) 72 (64) 26 (41)
Men, n (%) / Myxuutsi, n (%) 56 (41) 40 (36) 38(59)
Hypertension, n (%) / AT, n (%) 136(100) 40(36) 22(34)
CHD, n (%) / MBC, n (%) = 112(100) 64 (100)
Angina pectoris FCI-ll, n (%) / creokapavs -1l OK, n (%) 91(81) 32 (50)
History of myocardial infarction, n (%) / UHcapkT M1okapza B aHamHe3e, n (%) - 25(22) 44 (69)
CHF (NYHA) / XCH (NYHA)

FCI-Il,n (%) /11 OK, n (%) 25(18) 40 (36) =
FCII-IV, n (%) / llI-IV OK, n (%) = = 64 (100)
History of stroke, n (%) / OHMK 8 aHamHe3e, n (%) 5(4) 4(4) 4(6)
COPD, n (%) / XOBJ1, n (%) 4(3) 5(4) 2(3)
Diahetes mellitus, n (%) / CaxapHiit fvater, n (%) 20(15) 15(13) 7(11)

Data are presented as MSD, unless otherwise noted

CHD - coronary heart disease, CHF - chronic heart failure, AF - atrial fibrillation, FC - functional class, COPD - chronic obstructive pulmonary disease

[JlaHHble npefcTasneHbl 8 Buae MESD, ecim He ykasaHo 1Hoe

AT - aptepvianbHast raneprensis, MBC - nwemndeckas bonesHb cepaua, XCH - xpoHieckas cepaeyHas HepocTatosHocTb, DM - drbpuanaums npeacepani,
K - chyHKuMoHanbHbI kriacc, OHMK — ocTpoe HapyLueHie Mo3rosoro kposoobpaLLienis, XOB/ - XpoHuyeckas 00CTpyKTIBHas OonesHb nerkvix

[l obesity; cancer; pregnancy; mental disorders; al-
cohol abuse.

Patients were divided into 3 groups depending
on a cause of AF origin: | group included 136 patients
with essential HT, Il group — 112 patients with CHD,
Il group — 64 patients with NYHA [lI-IV CHF.
Clinical characteristics of the patients are listed in the
Table 1.

Essential HT was diagnosed after detailed evalu-
ation of the disease history and examination of a pa-
tient to exclude secondary HT. CHD was diagnosed
based on specific patients’ complaints, history of pre-
vious myocardial infarction, focal electrocardiogram
(ECG) changes or left ventricular (LV) regional wall
motion abnormalities reported by echocardiography.
64% of the CHD patients underwent coronary an-
giography, the others — myocardial computer tomog-
raphy with the cardiac calcium score detection.

All of the patients with NYHA 1lI-1V CHF suffered
with CHD, at that 70% of them had a history of my-
ocardial infarction. A stage of CHF was diagnosed in
accordance with the National guidelines of the Soci-
ety of specialists on heart failure (2013). Severity of
CHF was evaluated based on the New-York Heart
Association (NYHA) criteria.

To prevent AF paroxysms anti-arrhythmic therapy
was prescribed. 31 patients (23%) of the group I,
30 (27%) — of the group Il and 30 (47%) — of the
group Ill received amiodarone. Sotalol was prescribed
in 17 (13%) patients of I group and in 26 (23%) —
of Il group. 31 (23%) hypertensive patients with

oxupeHue lll cteneHn; oHkonornyeckme 3aboneBanHus; bepe-
MEHHOCTb; Ncuxmyeckme 3abonesaHus; 3noynotpebnerve an-
Korofem.

B 3aBMCMMOCTM OT MPUYMHbBI BO3HNKHOBEHMS DI 6onbHbIe
Obinu pasfeneHsl Ha 3 rpynnbl: B | rpynny BktodeHbl 136
DonbHbIX 3cceHUMansHom Al 1 @M1, Bo Il rpynny — 112 nauu-
eHToB c UBC 1 O, B Il = 64 GonbHbIx ¢ XCH I11-1V dyHKLMO-
HanbHoro knacca (OK) no NYHA 1 OT1. KnuHudeckas xapak-
TEPUCTMKA NaLMeHTOB NpeacTaBieHa B Tadn. 1.

IlnarHo3s acceHumansHom Al ycTaHaBnmMBanu nocne Tiwa-
TENbHOro M3y4YeHrs aHaMHe3a 3aboneBaHmsa 1 0bcnefoBaHUs
DonbHOro ANa UCKMoYeHUs BTopUYHOro xapaktepa Al MBC
ObiNa AMarHoCTMPOBaHa Ha OCHOBAHMM XapakTEPHBbIX Xanob
©O0rbHbIX, IaHHbIX aHaAMHE3a O NepeHeceHHOM NHMaPKTe MMO-
KapOa, Hanmyns o4aroBbIX V3MEHEHWV Ha 3NeKTPpOoKapAmo-
rpamme (3KI) Uiy 30H akmHe3a no axokapamorpadun. Y 64%
naumeHtoB ¢ WBC BbiMOAHEHa KOpOHapoaHrmorpadus,
OCTanbHbIM NPOBOAMMNACH KOMMbIOTEPHAs TOMOrpadus Mm1o-
KapAa C onpeneneHmemM KOPOHapPHOroO KasbLMEBOrO MHOEKCA.

Bce 60nbHble XCH 11-1V OK (NYHA) ctpaganv MBC, B Tom
yucne, 70% vMenu NoCTUHGAPKTHBIN Kapamocknepos. Onpe-
nenenuve ctagum XCH npoBOAMIOCh B COOTBETCTBUM C Haumo-
HaNbHbIMW PEKOMEHAALMAMM ODLLEeCTBA CNeLnanncToB no
cepaedHon HegocTatodHocTu (2013). OueHka Taxectn XCH
npoBoaMIack No kputepmam Hbio-Mopkckon Accoumanmm
cepaua (NYHA).

[ns npodurnaktnkm napokcmsmos P HazHavanacb aHTL-
apuTMmYeckas Tepanus. AMModapoH npuHnmani 31 (23%)
BonbHown | rpynnbl, 30 (27 %) naumenTtos |l rpynnbi v 30 (47 %)
BonbHbix Il rpynnbl. Cotanon nonydani 17 (13%) 6onbHbIX |
rpynnbi v 26 (23%) naumeHTos Il rpynnbl. AHTUApUTMUYecKe
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paroxysmal AF received anti-arrhythmic drugs of IC
class (etacisin, allapinin or propafenone). 8 patients
had undergone a radiofrequency ablation. Mean di-
mensions of the left atrium (LA) exceeded normal
size in the examined groups and were 4.5+0.2 cm,
4.7£0.2 cmand 5.1%+0.1 cm, respectively.

Patients were followed from September 2010
to June 2016 (an average duration of the follow-
up was 60£3 months). Every 3 months patients
were surveyed by telephone and every year they
underwent clinical examination and laboratory-in-
strumental testing, which included: ECG recording,
24-hour ECG monitoring, echocardiography as well
as evaluation of arterial wall stiffness, pulse wave
velocity, parameters of endothelium dysfunction,
serum levels of N-terminal pro-A-type natriuretic
peptide (Nt-proANP) and N-terminal pro-B-type
natriuretic peptide (Nt-proBNP). Equilibrium ra-
dionuclide ventriculography (ERVG) was also con-
ducted.

Parameters of arterial stiffness were evaluated by
computer oscillometry of the brachial artery using
the APKO-8-RIC analyzer (OOO Globus, Russia).
Testing was only conducted in those who had re-
stored sinus rhythm. Arterial stiffness was estimated
by assessment of the brachial artery pulse wave
shape using the oscillometric method.

Endothelial vasomotor function was assessed by
the ultrasound test of reactive hyperemia in accor-
dance with the D. Celemajer method (1992) using
the protocol described in the International working
group guidelines. We used the digital ultrasound sys-
tem SONOS 5500 (Philips Medical Systems).

Diastolic and systolic functions of the left and right
ventricles were assessed by the ERVG. The informa-
tion was registered with the help of the BASICAM
gamma camera (Siemens, Germany) and the na-
tional system of data collection and processing de-
veloped by the Rada-Gold+ company.

To detect levels of Nt-proBNP and Nt-proANP ve-
nous blood samples analysis was performed in all
the enrolled patients. Testing was carried out with
the help of the microparticle enzyme immunoassay
(MEIA) in the EDTA plasma (Biomedica Gruppe, Aus-
tria).

Development of long-standing persistent (up to
1 year) or permanent AF was considered the ar-
rhythmia progression.

The received results were processed with the help
of the Statistica 8.0 program (Statsoft Inc., USA) us-
ing standard statistical methods. Indices of AF pro-
gression were detected by the Kaplan-Meier method.
Influence of qualitative parameters on the time span
to AF sustained forms development was estimated

npenapatbl IC knacca (3TaumsmH, annanuHUH UK NponameHoH)
npuvHnMan 31 (23 %) naumeHT c A ¢ napokcuamanbHol hop-
Mou OTI1. PaguoyactoTHas abnauys Obina BbinonHeHa 8 6onb-
HbIM. CpefiHVe NoKa3aTenu pa3Mmepa NeBoro Npeacepans B UC-
CneflyeMbix rpynnax Obinu BbiLie HOPMbI, 1 coctaBunmn 4,5+0,2
cm, 4,7£0,2cmmn 5,1+0,1 cM COOTBETCTBEHHO.

MpocnekTnBHOe HabntoaeHMe 3a 6ONbHBIMI MPOBOANIOCH
C ceHTabpsa 2010 . no MioHb 2016 . (CpeaHas NPOAOMKN-
TeNbHOCTb HabMoAeHWs cocTaBuna 60=%3 mec), 1 BKIO4ano
BbINOSIHEHME Kaxable 3 MeC TeneOHHbIX KOHTaKTOB C Nauu-
eHTaMK, exerofHoro obLLeKNMHUYeCKoro 1 nabopaTtopHo-
WNHCTPyMeHTanbHoro obcnenoBanHus: K, cyTO4YHOrO MOHUTO-
pvposaHusa IKI no Xontepy, axokapauorpadpuio. NMNoMmmmo
3TOro, NauMeHTaM NPOBOAMNACH OLEHKA XXeCTKOCTU COCYAM-
CTOW CTEHKM, CKOPOCTM PacnpoCTpaHeHns nynbCOBOWV BOSIHBI,
napameTpoB ANCHYHKLMM SHOOTENNS, MNAa3MEHHbIX YPOBHEN
N-KoHUeBOro nponenTuaa NpeacepaHoro HaTpumnypetnye-
ckoro ropmoHa (Nt-proANP) 1 N-KOHLIEBOro nponenTuaa Mos-
rOBOro HaTpuiypeThyeckoro ropmoHa (Nt-proBNP), a Takxke
PaAMOHYKNNOHAA PaBHOBECHARA BEHTPUKYNorpadus.

[Ins OoLeHKM napaMeTpoB >XeCTKOCTU COCYAUCTOM CTEHKM
nauMeHTaM BbINOMHANacb 06beMHas KOMMbIOTEPHAs OCLMIO-
METPUSA MIe4EBON apTepunK C MOMOLLIbIO aHanm3aTtopa AlNKO-
8-PUILL (OO0 «Imobyc», Poccna). MiccnegosaHue nposoam-
10Cb TOMIbKO TeM nauMeHTaM, KOTOopble BOCCTaHOBWUU
CUHYCOBBIV PUTM. ApTepuraribHas pUriaHoCTb Obina oueHeHa
nyTeM aHanm3a hopMbl Nepudepnyeckom NyabCoBOW BOSHBI
nne4eBoOW apTepr OCUUANOMETPUYECKNM METOLOM.

CocynonguratenbHyto MYHKLMIO SHAOTENNSA OLEHMBANW C
MOMOLLIbIO YNETPa3BYKOBOW NPOObLI C PeaKTVBHOM rMnepemMmen
no metoamke D. Celermajer (1992). Mpn oTpaboTke TecTa B
Ka4ecTBe PyKOBOACTBA NMPUMEHANCSH NPOTOKOS, ONMCaHHbIN B
pekomeHaaumsax MexayHapogHowm paboyen rpynmbl. Micnons-
30Banacb undgponas ynsrpassykosas cnctema SONOS 5500
Imaging System (Philips Medical Systems).

NS oLeHKM AMaCTONNYECKOM U CUCTONMYECKON (hyHKLN
JIEBOrO V1 MPaBOro Xenyao4ka NpoBOAMIACE PAANOHYKITMAHASA
paBHOBECHas BeHTpUKynorpadus. VMiHpopmaumsa perncrpu-
poBanachk C NMOMOLLbIO ramma-kamepbl BASICAM (Siemens,
[epmaHKs) 1 oTevecTBEHHOW cUCTeMbl cbopa 1 06paboTKu
OaHHbIX («Papa lonpo+», Poccnd).

[ns onpenenerus yposHet NT-proBNP 1 NT-proANP Bcem
©OnbHbIM, BKITIOYEHHbIM B MCCNef0BaHMe, BbINOHANCSA 3a60p
BEHO3HOW KPOBW. VccnenoBaHme BbINOMHANOCH C MOMOLLbIO
NMMYHOMepPMeHTHOro Habopa Ha MuKkpodacTiuax (MEIA) B
S[TA-nna3me (Biomedica Gruppe, ABcTpus).

MporpeccnpoBanmnemM apUTMUM CHUTANM NOsIBAEHWe O-
TebHO nepcucTupytowen (4o 1 roga) vav NOCTOAHHOWM
copmbl OI1.

CratncTryeckas obpaboTka NomyYeHHbIX Pe3ynsTaToB Npo-
BOOMNACh HAa NEPCOHANbHOM KOMMbIOTEPE C MOMOLLBIO MPo-
rpaMMbl Statistica 8.0 (Statsoft Inc., CLLIA) c ucnonb3oBaHnem
CTaHOAPTHbIX CTAaTUCTUYECKNX METOA0B 00PaboTKM HopMa-
unm. Mokazatenu nporpeccum Al onpeaensnnMce METOLOM
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by the Gehan-Wilcoxon test. Impact of quantitative
parameters on the arrhythmia progression was eva-
luated using the Cox linear regression model. Indices
with a level of significance *0.05 in accordance with
the results of the multiple regression model analysis
were regarded as independent prognostic factors of
AF progression.

The ROC (Receiver Operator Characteristic) analy-
sis with area under the curve (AUC) calculation was
used to estimate threshold values of prognostically
significant parameters. Prognostic relevance of anin-
dex was considered statistically significant if lower
95% confidence interval (95%Cl) limit of the AUC
value was more than 0.5.

Results

All three groups of the AF patients progressed
from paroxysmal or persistent to a sustained perma-
nent form. The index of AF progression was 46% in
the hypertensive patients, 51% — in the CHD patients
and 59% - in the CHF patients. Statistically signifi-
cant distinctions were found out between | and llI
groups (p=0.002) and between Il and Il groups
(p=0.008) (Fig.1). Anti-arrhythmic therapy pro-
moted longer period of sinus rhythm maintenance
in all three groups of the patients.

During the prospective follow-up it was found
out that patients with AF progression were statistically
significantly older, had larger dimensions of the LA
and less values of LV ejection fraction (LV EF) than
patients with no AF progression.

To estimate significance of clinical signs,
echocardiographic indices, parameters of arterial
stiffness and endothelial dysfunction for prognosis
of AF progression in the group of hypertensive pa-
tients these variables were included in the Cox re-
gression model.

The multi-factor analysis had demonstrated that
LV hypertrophy (LVH) and increased arterial stiffness
significantly influenced AF progression in hyperten-
sive patients with paroxysmal AF The revealed pa-
rameters were the independent predictors of the ar-
rhythmia progression in the hypertensive patients.
For each predictor the odds ratio (OR) and 95%Cl
were calculated (Table 2).

To determine borderline values of the pulse wave
velocity the ROC-analysis was performed (Fig. 2).
Pulse wave velocity more than 1106 cm/s in the hy-
pertensive patients with recurrent AF predicted con-
version from paroxysmal to permanent form with
sensitivity of 66.6% and specificity of 63.8%.

In accordance with the multi-factor analysis data
the following parameters had demonstrated statisti-
cally significant impact on the arrhythmia progression

KannaHa-Mavepa. BnusaHne KavyecTBeHHbIX MapaMeTpoB Ha
Bpemsi 0O pa3BuUTKA yctomymebix dopm DI oueHnBanocs ¢
nomolLLblo KpuTepma fexaHa-BunkokcoHa. BnvaHue konmnde-
CTBEHHbIX MOKa3aTeNen Ha Pa3BUTHE MPOrPECCUPOBAHMS apnT-
MU OLIEHMBANOCh METOZIOM IHENHOW perpeccmn Kokca. Mo-
Kasatenn ¢ ko3PuuneHToM 3HadumMocT MeHee 0,05 no
pe3ynbraTaM aHanmM3a MHOXECTBEHHOW PEerpeccMoHHOn Mo-
OeNn CHUTANNCh HE3aBUCUMbBIMU MPOrHOCTUYECKMMU (DakTo-
pamu nporpeccmpoBaHusa O,

lNoporoBble 3HaYeHWs MPOrHOCTUYECKX 3HAYMMbIX Mapa-
METPOB OLIeHMBaNMChL C nomollbio ROC-aHanuza (Receiver
Operator Characteristic analysis) ¢ pacyetom nnouwiagm nog
xapakTepuctndeckon kpuson (Area Under the Curve, AUC).
[porHocTMyeckas 3Ha4YMMOCTb MOKa3aTens oLeHMBaNach kak
CTaTUCTUYECKM 3HAYMMas NPW YCIOBUK, ECIIV HUXKHAS TPaHNLA
95% noBeputensHOro MHTepsana (95%4M) sennumnHbl AUC
coctasnana 6onee 0,5.

Pe3ynbTaThl

Bo Bcex Tpex rpynnax 6onbHbIx ¢ AN ObiNo oTMedeHo npo-
rpeccMpoBaHme apUTMMK OT NaPOKCM3ManbHOW 1AV NepCmncTi-
PYIOLLIEV O YCTOMYMBOM MOCTOSHHOW (hopMbl. [TokasaTenb npo-
rpeccun @Iy GonbHbIx Al coctaBun 46 %, y naumeHToB ¢ MBC
—51%, y 60nbHbIX XCH — 59%. bbinu BbIBNEHbI CTaTUCTUHECKN
3Ha4YMMble pasnuynsg mexay | v il rpynnamu (p=0,002) u
mexay v Il rpynnamm (p=0,008) (puc. 1). OBHapyeHo, 4To
Ha3Ha4eHVe aHTMAaPUTMUYECKLMX MPEenapaToB CNocoOCTBOBANO
Donee NPOOONXUTENBHOMY NEPUOLY CYLLECTBOBAHWS CLUHYCO-
BOroO pUTMa Kak y 0onbHbIx Al IBC, Tak 1 y naumeHToB ¢ XCH.

Mpy NpPOCNeKTMBHOM HabOAEHWM BCEX TPeX rpynm naum-
eHToB ¢ DI ObINo ycTaHOBNEHO, HTO OOJbHbIE C MPOrpPeccupo-
BaHveM D1 ObINN CTaTUCTUYECKM 3HAYMMO CTaplue, UMenu
CTaTUCTUHECKM 3Ha4YMMO OoNbLLME pa3Mepbl IEBOrO Npeacep-
s (J11) v 6onee HM3KWe 3HaYeHNs DPaKLMK BbIOpPOCa IeBOro
xenynoyka (OB J1K), yem naumeHTb 663 MporpeccMpoBaHus.

B rpynne 6onbHbix Al ¢ Napokch3amanbHor topmort O
(I rpynna) Obina oueHeHa 3HAYMMOCTb KIMHUYECKUX Napa-
METPOB, MOKa3aTeNen 3X0KapAMOrpaMMbl, XEeCTKOCTU COCy-
ONCTOW CTEHKM 1 ANCPYHKLMM SHAOTENVA ANS NPOrHo3a npo-
rpeccupoBaHus OT1 B bonee yctonymsble hopMbl. BbiopaHHble
napameTpbl ObINK BKIKOYEHbI B pErpeccMoHHyo Mofenb Kokca
NS aHanM3a NPOrHOCTNYECKOM 3HaYMMOCT L.

Mpv npoBefAeHUM MHOrOaKTOPHOMO aHanusa CraTmcTu-
4eCKM 3Ha4YXMbIM BIMSAHMEM Ha nporpeccruposaHne OI1 y
DonbHbIX Al ¢ napokcuamansHorn hopmort O obnaganu rn-
neptpodus nesoro xenyno4ka (M1XX) 1 yBennyeHmne xecTko-
CTW COCYANCTOV CTeHKMW. BbiSiBNeHHble napaMeTpbl ABASIOTCS
He3aBMUCVMbIMW MPEAVKTOPAMU MPOrPeCcCPOBaHMS aPUTMUNN
y naumeHToB C AlL 115 KaxkIoro npefmkTopa Obivi paccymTaHbl
oTHoLeHVe WwaHcos (OLL) 1 95% W (1abn. 2).

[lns onpenenenns NorpaHMYHbIX 3Ha4EHNI CKOPOCTU Nynb-
COBOW BOJHbI Obl BbINonHeH ROC-aHanu3 (puc. 2). Y BorbHbIX
AT ¢ napokcmamansHow popmon AT npm yBearyeHnn cKopo-
CTV NyNbCOBOW BOMHbI 6onee 1106 cM/cek MOXHO C HyBCTBU-
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Table 2. Independent factors of AF progression in hypertensive patients
Tabnuua 2. HesaBucumeble hakTopbl NporpeccupoBanuns ®MNy naumeHToB ¢ AT

Factors of progression OR 95%Cl
®dakTopb! NporpeccMpoBaHus oL 95%41 p
LVH (echocardiography) / TX (3xokapavorpadms) 1.25 1.03-1.52 0.002
Increased arterial wall stiffness / Yeenderve XecrkocTit cocyaneTon creHku 23 1.95-2.65 0.0006
LVH - left ventricular hypertrophy, OR - odds ratio, Cl - confidence interval
[TIX - runeprpocms nesoro xenyaouka, OLLl - oTHoLeHe Wwakcos, [/ — 4OBEpUTENbHbINA MHTEpBaN

Table 3. Independent factors of AF progression in CHD patients

Tabnuua 3. HesaBucumeble hakTopbl NporpeccupoBanuns Oy naumeHTos ¢ MBC
Factors of progression OR 95%Cl
®dakTopb! NporpeccMpoBaHus oL 95%4U p
History of myocardial infarction
MepeHeceHHbI MHDaPKT M OKAPAA B aHaMHe3e 1.23 0.9-15 0.004
Irreversible wall motion abnormality (ERVG)
Heobpariimble M3MeHeHVA NokansHoi cokpatumoctyt (PPBT) 1.41 1.1-1.7 0.0006
Increased Nt-proANP, nmol/I
Yeenudenue Nt-proANP, Hmorb/n 1.16 0.8-1.4 0.00002

OR - odds ratio, CI - confidence interval, ERVG - equilibrium radionuclide ventriculography

OLLl - oTHoLeHVe WaHcoB, [V - foBepuTenbHbIN HTepBan, PPBI - papvoHyknaHas paBHoBeCHas BEHTPUKYNOrpacdus

in the group of CHD patients with paroxysmal
AF: history of myocardial infarction, irreversible
LV wall motion abnormalities and increased plasma
Nt-proANP (Table 3).

Increase in Nt-proANP level >13.36 nmol/l in
the CHD patients with paroxysmal AF predicted con-
version from paroxysmal to permanent form with
sensitivity of 69.2% and specificity of 62% (Fig. 3).

The CHF patients with persistent AF revealed the
following parameters significantly influenced the ar-
rhythmia progression: decrease in LV EF<40% (OR
0.84; 95%Cl 0.7-0.89) and elevated Nt-proBNP
plasma levels (OR 2.3; 95%Cl 1.93-2.67). To de-
termine Nt-proBNP borderline values the ROC-analy-
sis was performed (Table 4).

Increase in Nt-proBNP>903 pg/ml in the CHF
patients with persistent AF predicted conversion to
permanent form with sensitivity of 92.1% and speci-
ficity of 84.6% (Fig. 4).

Discussion

The examined sample of patients was repre-
sented by the three groups of AF patients with dif-
ferent underlying heart diseases. Increased arterial
stiffness and LVH were the predictors of AF sus-
tained forms development in the patients with HT.
Appearance of irreversible areas of hypokinesia pro-
moted AF progression in the CHD patients with pre-
vious myocardial infarction. LV systolic dysfunction
determined rapid progression of AF in the CHF pa-
tients.

Elderly age is regarded as the risk factor for AF
progression by the majority of researchers studying

TeNbHOCTbIO 66,6 % 1 cneumdunyHoCTbIO 63,8% NPOrHO3MpPo-
BaTb Nepexo Ol 13 NapoKcM3ManbHOM B MOCTOSIHHYIO (POPMY.

MHoroaKTopHbIN aHanmM3 nokasatenew B rpynne 0onbHbIX
NBC ¢ napokcvamanbHom opmort @1 BbIABMA, YTO CTaTW-
CTUHECKM 3HaYNMbIM BIIUAHMEM Ha NPOrpeccrpoBaHme apuT-
MUK obnafanu: nepeHeceHHbI MHMAPKT MUOKapaa B aHaM-
He3e, HanMyme HeoDPATUMBbIX 30H MMMNOKNHE3A U YBENNYEHME
nnasMeHHbIX 3Ha4eHu Nt-proANP (1abn. 3).

Mpw ysenndeHnn Nt-proANP> 13,36 HMOmMb/N MOXHO C
4YBCTBUTENBHOCTBIO 69,2 % 1 cneundunyiHocTbio 62 % y Oonb-
Hbix VBC ¢ napokcmnsmansHom popmoint Ol nporHo3npoBaTb
nepexopn apuTMuM B NepMaHeHTHylo dopmy (puc. 3).

CTaTUCTMHeCKM 3HAYMMBIM BAMSHNEM Ha MPOrpeccMpoBaHme
aputMunK y 6onbHbix XCH ¢ nepcuctmpyioen opmon @I
obnaganu: cHmxerve OB JIXK<40% (OLL 0,84; 95% 1 0,7-
0,89) 1 Bo3pacTaHue Nna3meHHbIx 3HaveHn Nt-proBNP (OLL
2,3; 95%M 1,93-2,67). Ons onpefeneHus norpaHuyHbIx
3Ha4eHnn Nt-proBNP Obin BbinonHeH ROC-aHann3 (1abn. 4).

Y 6onbHbix XCH ¢ nepcrctupytolen chopmort O npu yse-
nndenun Nt-proBNP>903 nr/mMn MOXHO € 4yBCTBUTESb-
HOCTbIO 92,1 % 1 cneunduyHocTbio 84,6 % MPOrHO3MpoBaThb
nepexof apuTMMM B MOCTOSHHYI0 hopMy (puc. 4).

OGcyxaeHune

Ob6cnenoBaHHas HamMmu BbIbopka NaumveHToB Obina npep-
CTaBfeHa Tpems rpynnamm 0onbHbix ¢ O, umelowmx pas-
JIN4YHbIE HO30M0MMKU. Y naumeHToB C Al Mapkepamy pa3BuUTAA
ycTon4mebix hopm DI ObinNn yBeMYEHMe XeCTKOCT COCYAM-
cTom cTteHkn 1 noasnerve [TXK. Mporpeccnposanvie OI Ha-
ontoganock y 6onbHbIx MBC ¢ NOCTUHMaPKTHBIM KapAMOCKe-
PO30M MPU BO3HMKHOBEHUM HEOBPATMMbIX 30H MMMNOKMHE3A.
MosiBneHne cuctonmnyeckon aucdyHkmm XK onpenenset Obl-
cTpoe nporpeccnpoBaHme Oy GonbHbIx XCH.
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Figure 1. Comparison of mean values of AF progression
in the groups by the results of the prospective
follow-up

PucyHok 1. CpaBHeHMe cpegHero 3HayeHua nporpeccnm

@I B OCHOBHBIX rpynmnax no JaHHbIM
NPOCNeKTUBHOIO HabnoaeHNs
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Figure 3. ROC-curve of Nt-proANP level for predicting
the conversion of paroxysmal AF in more
sustained forms in patients with CHD

PucyHok 3. ROC-kpuasi Nt-proANP ana nporHosunpo-

BaHUs nepexoga @I B 6onee yctonumsble
dopmsbl y 6onbHbIX BC ¢ peunansmpyto-
wen dopmown O

AF evolution. For instance, S.I. Im et al. determined
the following main factors of the arrhythmia pro-
gression: age above 75 years, presence of atrial ar-
rhythmia throughout a follow-up, high body mass
index, low LV EF, presence of LVH and severe mitral
regurgitation [19].

LVH and increased arterial stiffness, revealed in
our study, testify to target organ damage in HT and
promote the cardiovascular system remodeling by
the way of the early vascular aging syndrome and
the hypertensive heart disease development.

LA size is generally accepted to be the best-known
risk factor for AF progression in wide variety of dis-
eases. According to the well-known aphorism “AF
gives rise to AF”, electrical atrial remodeling can be
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Figure 2. ROC-curve of the pulse wave velocity for
predicting the conversion of paroxysmal AF in
more sustained forms in hypertensive patients

PucyHok 2. ROC-kpuBas CKopoCTu NynbCOBOW BOMHbI AN1s
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Figure 4. ROC-curve of Nt-proBNP level for predicting the
AF conversion in more sustained forms in patients
with CHF

PucyHok 4. ROC-kpuBas Nt-proBNP ana nporHo3npoBaHus

nepexopa ®I B bonee ycronuymebie hopMbl y
GonbHbIX XCH

MoXmMnon Bo3pacT Kak PakTop prcka NporpeccpoBaHms
@I npu3HaeTcs BONbLIMHCTBOM UCCIEA0BaTENEN, N3YHaIOLLIX
ssontoumio . Tak, B paboTe S.I. Im 1 CoaBT. OCHOBHbIMM
haKkTopamm NporpeccMpoBaHms apUTMUM ObiNv Ha3BaHbI: BO3-
pacT cTapule 75 neT, Hanuyue NnpecepaHomn apuTMMK Ha Npo-
TAXEHWM BCero nepuopa HabnogeHUs, BbICOKUN UHOEKC
Maccol Tena, Hmskas OB JIK, Hanudme [TIK 1 BbipaxkeHHas
MUTpanbHas peryprutaums [19].

BbisiBneHHble B HaleM nccnenosaHum MK v ysenunyeHme
XKECTKOCTW COCYAMCTOWN CTEHKM CBUOETENLCTBYIOT O MOPAKEHNN
OpraHoB-MuLLeHel Npu Al 1 onpeaensT peMOAENVPOBaHME
CepAeYHO-COCYaNCTON CUCTEMbI B BME Pa3BUTUA CUHOPOMA
paHHero cocyaucroro crapeHus (early vascular aging syn-
drome) 1 «T1MNepPTOHNYECKOro» CepaLa.

Hanbonee 13yyeHHbIM hakTopoM nporpeccum O npu ca-
MbIX Pa3HOODOPa3HbIX HO30MOMMAX MPUHATO CYUTATbL pa3Mep
nesoro npeacepawnn (J1M). CornacHo 1n3sectHoOMy achoprsmy
«®I nopoxgaet Ol» anekTpryeckoe peMoaenmpoBaHme
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Hypertension

Y Y

Coronary heart disease

Y Y Y

Cardiovascular diseases in patients with paroxysmal/persistent AF
CepaeyHo-cocyauncTble 3aboneBaHNs y NaLLMEHTOB C NapoKCM3MalbHOW /nepcucTrpyiollen dpopmon Ofl

Chronic heart failure

ApTepuanbHas Nwemnyeckas XpoHKMYeckasn cepaedHas
rMnepTeH3mns OonesHb cepala HeLOCTaTO4HOCTb
Increased : :
: : History of Irreversible
Left ventricular arterial mvocardial areas of Increased Increased
hypertrophy stiffness nyocar > ot ANP LVEF<40% BNP
infarction hypokinesia
[Mneptpodus YBenun4yeHve YBennyeHve OBJIK YBenunyeHuve
NHpapkT HeobpaTnmble o
JIEBOTO KeCTKOCTH npencepaHoro mMeHee 40% MO3roBOro
- MWOKapAa 30Hbl
Xenynodka cocyancTon HY HYTI
CreHK B aHaMHe3e rMNOKMHEe3a

Y Y

Assessment of a number of AF progression predictors
Estimation of additional markers of AF progression

OueHKka Yncna NpelMKTopoB nNporpeccnpoBaHms @Il
OnpepeneHvie AOMNOIHUTENbHbBIX MapKePOB NMPOrpeccun apuTMmm

Y

Pulse wave velocity above
1106 cm/s

bonee 1106 cm/cek

Y

CKOpOCTb MyNbCOBOW BOJIHbI

Y

Concentration of Nt-proANP
above 13.36 nmol/I
YBenunyeHne KoHLEeHTpaLmm
Nt-proANP bonee
13,36 Hmonb /N

Y

Y

Concentration of Nt-proBNP

above 903 pg/ml

YBenuyeHmne KoHLEeHTpaLmm

Nt-proBNP Gonee
903 nr/mn

Y

Possibility of progression of AF in the permanent form in the next 5 years is high
BeposTHOCTb NporpeccpoBaHns A1 B MOCTOSHHYO hopMy B OfivikalLmne 5 NeT BbICOKas

ANP - atrial natriuretic peptide, LVEF — left ventricular ejection fraction, BNP — brain natriuretic peptide
HYM — HatpuiypeTuyeckmin nenig, OBIIX — dpakums BbIOpoca neBoro enyaouka

Figure 5. Algorithm for estimation of the risk for the arrhythmia progression from paroxysmal/persistent to the

permanent form

PrcyHOK 5. ANropmnT™ oLeHKM pucka nporpeccupoBaHns apuTMmnmn U3 napokcMsMasbHOW/MePCUCTUPYIOLLEN

B MOCTOsIHHYIO hopmy DIl

considered as a universal mechanism of AF progres-
sion.

In hypertensive patients with paroxysmal AF the
LA can be enlarged as a result of the hypertensive
heart disease development or due to the arrhythmic
remodeling owing to AF per se. Severe LV systolic
dysfunction results in significant mitral regurgitation,
overload of the LA, profound anatomical defects and
steady enlargement of LA volume. Low LV EF, revealed
in the patients with systolic heart failure, was the
leading predictor of AF progression which is consis-
tent with the Cardiovascular Health Study, Euro Heart
Survey on AF, AFCHF and some other trails [5,7,15].

The results of our work suggest that AF progres-
sion in a greater degree depends on the myocardial
structural remodeling due to cardiovascular diseases
and to a lesser degree — on “arrhythmogenic car-

npencepamn MOXHO PacCMaTpYBaTh Kak YHUBEPCaNbHbIN Me-
XaHW3M nporpeccrpoBaHmnmn OI1.

Y naumeHTtoB ¢ Al ¢ napokcmamansHon dopmon Pl yse-
nnyeHne JIM MoXeT OblTb NPOSIBNEHNEM MMNEPTOHNYECKOTO
cepaLa, Unm Xe CBA3aHO C apUTMNYECKMM PEMOLENMPOBAHNEM
BCneacTBue camou DI, PazBuTME TAXKENbIX U3MEHEHUI CUCTO-
nndeckom yHKLmM JIK TprBOAUT K BbIPaXkeHHOW MUTPaNIbHOM
peryprutaumm, neperpyske J1M, 3Ha4MbIM aHaTOMUYECKNM
NOBPEXAEHNAM 1 CTOMKOMY yBenuYeHnto obbema J1M. Huskume
3HaveHns OB JIK, BbIBNEHHbIE Y NALUMEHTOB C CUCTOIUHECKON
CH, sBnsioTca BeAyLLMM NpeamnKTOpoM nporpeccupoBaHms @I,
4TO cornacyetcs ¢ nccnepoaHuamm Cardiovascular Health Study,
Euro Heart Survey on AF, AFCHF v gpyrvmn [5,7,15].

Ha ocHOBaHW pe3ynsraToB Halle paboTbl MOXHO Nonarathb,
41O NporpeccupoBaHe DI B GonbLLE CTeNeH 3aBUCKT OT CTPYK-
TYPHOro peMoaenvpoBanHnsa MUOKapaa Npv NosBAEHUU cep-
JIE4YHO-COCYAUCTbIX 3a00NEBAHUIN, N B MeHbLUEN CTEMEHN — OT
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diomyopathy”, induced by long-term AF persisting.
The revealed predictors of AF progression reflected
severity of an underlying heart disease, which is pre-
sented in our algorithm for estimation of the AF pro-
gression risk (Fig.5).

Conclusion

Consequently, evolution of AF clinical course and
its progression depends on underlying heart pathol-
ogy. The syndrome of early vascular ageing and LVH
are the main factors of AF progression in hypertensive
patients. Postinfarction cardiosclerosis with formation
of irreversible LV wall motion abnormalities predis-
poses to AF progression in patients with CHD. De-
crease in LV EF less than 40% and increase in serum
levels of brain natriuretic peptide can be used for es-
timation of AF progression in patients with CHF.

Disclosures. All authors have not disclosed po-
tential conflicts of interest regarding the content of
this paper.
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APUTMOreHHOW KapaMOMMONaTUM, NHIOYLMPOBAHHOW ANMTENb-
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anropuTMe OLIEHKM PUCKA MPOrpeccpoBaHms aputMmnm (puc. 5).
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