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Atrial fibrillation (AF) is the most common clinically significant cardiac arrhythmia and accounts for a substantial
proportion of the cardiovascular disease epidemic in the 21st century. Over the past decades, along with traditional
factors of arrhythmia pathogenesis, the role of inflammation in atrial myocardial remodelling and the development
of electrical instability has been studied. The aim of the study was to evaluate the role of leukocyte inflammation
indices in the progression of atrial fibrillation. A total of 121 patients with AF were examined and divided according
to the form of the disease: paroxysmal, persistent, and permanent. Leukocyte inflammatory indices were calculated,
including the lymphocyte-monocyte ratio (LMR), neutrophil-monocyte ratio (NMR), systemic immune response index
(SIRI), neutrophil-lymphocyte ratio (NLR), systemic immune inflammation index (Sll), and platelet-to-lymphocyte
ratio. It has been noted that the most common comorbidities in AF, regardless of its form, are arterial hypertension
and chronic kidney disease. As AF progresses, a decrease in the number of leukocytes and an increase in the number
of platelets in the blood are observed. An increase in inflammation indices was observed as the disease progressed.
Thus, AF is characterised by the activation of chronic low-intensity inflammation. As the disease progresses and
transforms into a permanent form, indicators of inflammation increase, as evidenced by a rise in the mean values of

leukocyte inflammation indices.
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Connection of the publication with planned re-
search works.

This publication is part of a comprehensive research
project conducted by the Department of Therapy, Family
and Emergency Medicine of the Postgraduate Education
of lvano-Frankivsk National Medical University, entitled
“Structural and functional changes in internal organs in
chronic non-infectious diseases: possibilities for drug
correction” (state registration number 0121U108893).

Introduction.

Atrial fibrillation (AF) is the most common clinically
significant cardiac arrhythmia and accounts for a signif-
icant proportion of the cardiovascular disease epidem-
ic in the 21st century [1]. AF is known to be associated
with increased morbidity and mortality, placing a heavy
burden on the healthcare system. This arrhythmia car-
ries numerous risks, including a twofold increase in the
incidence of myocardial infarction, a fivefold increase
in the incidence of stroke and heart failure, as well as
dementia and other cognitive impairments. Moreover,
AF is associated with a 3.0-fold and 2.5-fold increase in
the risk of all-cause mortality and sudden cardiac death,
respectively [1].

The lifetime risk of developing AF is approximately 1
in 3—5 people after the age of 45. Over the last decade,
the global prevalence of arrhythmia has increased sig-
nificantly from 33.5 million to 59 million people [2]. The
burden of AF is projected to increase by >60% by 2050

[3].

Numerous studies have noted that AF and inflamma-
tion have a well-established bidirectional relationship:
inflammation can trigger and sustain AF, while AF itself
can also lead to inflammation, creating a vicious cycle.
Inflammation contributes to AF by causing structural
and electrical changes in the atria (remodeling), activat-
ing the blood coagulation system and increasing the risk
of thrombus formation. This relationship is confirmed by
elevated levels of inflammatory markers such as C-reac-
tive protein (CRP) and cytokines, as well as signs of im-
mune cell infiltration in cardiac tissue [4].

Understanding the relationship between inflamma-
tion and AF opens up new avenues for treatment. The
use of certain anti-inflammatory drugs, particularly col-
chicine, has shown promising results in preventing ar-
rhythmia recurrence after procedures such as catheter
ablation [5].

The aim of the study.

To evaluate the role of leukocyte inflammation indi-
ces in the progression of atrial fibrillation.

Object and research methods.

The study was defined as open-label, non-random-
ized, controlled, comparative in parallel groups. A total
of 121 patients with AF who were treated at the Central
City Clinical Hospital of the Ivano-Frankivsk City Council
were examined, including 21 patients with paroxysmal,
46 patients with persistent (long-term persistent) and
54 patients with permanent arrhythmia. The diagnosis
of the disease and its form were verified in accordance
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with the guidelines of the European Society
of Cardiology (2024) [6]. The study design was

Table 1 — General characteristics of patients
with atrial fibrillation

approved by the Ethics Committee of the Iva- Paroxysmal AF, | Persistent AF, |Permanent AF,
no-Frankivsk National Medical University and Parameter n=21 n=46 n=54 P
was conducted in accordance with the require- | age, years 69.38+10.78 | 65.4649.62 | 68.54t8.93 | 0.172
ments of good clinical practice. Sex

Patients underwent general clinical exam- |male, abs (%) 10 (47.6%) 24(52.2%) | 28(51.9%) | 0.935
inations in accordance with current guidelines. |Female, abs (%) 11 (52.4%) 22 (47.8%) 26 (48.1%)
Clinical blood tests to determine the absolute |caD, abs (%) 9 (42.9%) 11 (23.9%) 14 (25.9%) | 0.248
number of leukocytes and their subpopula- |pm 2, abs (%) 3 (14.3%) 7 (15.2%) 7(13.0%) | 0.949
tions were performed on an Abacus Plus He- [, abs (%) 19 (90.5%) 41(89.1%) | 47(87.0%) | 0.248
matology Analyzer (DIATRON MI Ltd, Hungary). [ckp, abs c (%) 9 (42.9%) 14 (30.4%) | 26 (48.1%) | 0.193
Inflammatory indices were calculated: Lym- Obesity, abs (%) 0 2 (4.3%) 1(1.9%) 0.526

phocytes-to-monocytes ratio (LMR) = lympho-
cytes / monocytes, Neutrophils-to-monocytes
ratio (NMR) = neutrophils / monocytes, Sys-
tem inflammation response index (SIRI) = neu-
trophils * monocytes / lymphocytes, Neutro-

Notes: AF — atrial fibrillation, CAD — coronary artery disease, DM — diabetes
mellitus, AH — arterial hypertension, CKD — chronic kidney disease.

Table 2 — The main hemogram parameters
in patients with atrial fibrillation

phils-to-lymphocytes ratio (NLR) = neutrophils

/ lymphocytes, System immune inflammation

index (Sll) = neutrophils * platelets / lympho-

cytes, Platelets-to-lymphocytes ratio (PLR) =
platelets / lymphocytes [7].

Statistical analysis was performed using Mi-
crosoft Excel, MedCalc 22.0, and Tibco Statistica

14.0 software. The Shapiro-Wilk test was used
to test the hypothesis of normal distribution.

e Paroxysmal AF, Persistent AF, Permanent AF,
n=21 n=46 n=54

Red blood cells, T/I 4.45+0.59 4.6610.49 4.66+0.60
Hemoglobin, g/I 131.60+£17.64 139.30+15.99 130.05+33.36
Leukocytes, G/I 9.90+1.66 9.44+1.56 8.52+1.32*#
Neutrophiles, G/I 7.26+1.30 6.89+1.21 6.03+0.99*#
Lymphocytes, G/I 2.07+0.32 2.07+0.29 2.09+0.30
Monocytes, G/I 0.57+0.10 0.49+0.09* 0.39+0.07*#
Platelets, G/I 242.57+44.70 279.52+47.76* | 304.89+47.57*#

To compare parametric data of dependent or
independent variables, the Student’s t-test was
used; for non-parametric data, the Mann-Whit-
ney U-test was used for independent variables. The Wil-
coxon T-test was used to analyse dependent variables.
Qualitative data were presented as frequencies (n) and
percentages (%).

Research results and their discussion.

The average age of patients with AF was (67.79+9.27)
years, of which 62 were men (51.23%). There were no
differences in age, gender, and comorbidities among pa-
tients with different forms of AF (table 1). It should be
noted that the most common comorbidities were arte-
rial hypertension (AH) (90.5% of cases with paroxysmal
AF, 89.1% with persistent AF, and 87.0% with permanent
AF) and chronic kidney disease (CKD) (42.9%, 30.4% and
48.1%, respectively).

Analysis of blood count parameters showed a de-
crease in the total number of leukocytes as AF pro-
gressed (transformation to a permanent form), mainly
due to neutrophils and monocytes (table 2). In contrast,
the platelet count in persistent AF was 1.15 times higher
than in paroxysmal AF, and in permanent AF this indica-
tor was 1.26 and 1.1 times higher, respectively (p<0.05).

Evaluation of inflammatory leukocyte indices showed
their probable increase in persistent and permanent
forms of AF (table 3).

The method of logistic regression analysis confirmed
the significant role of inflammatory indices (LMR, NMR,
SIRI, NLR, PLR, SllI) in the formation and progression of
AF (table 4).

Our results indicate a frequent combination of AF
(regardless of its form) with hypertension and CKD. AH
is now identified as the main modified risk factor for the
development of AF. Epidemiological studies show that
hypertension increases the risk of developing a given ar-
rhythmia by approximately 50%, with the degree of risk
being closely related to the severity, variability, and du-

Notes: * — probability of difference between groups 1 and 2-3, p<0.05; # —
probability of difference between groups 2 and 3, p<0.05

ration of elevated blood pressure [8]. AF and CKD often
coexist, with each condition increasing the risk of the
other, and both are independently associated with an
increased risk of stroke, heart failure, and death. Both
conditions share common risk factors and pathological
mechanisms such as inflammation and activation of the
renin-angiotensin-aldosterone system [9].

Recent studies suggest that white blood cell counts
may be a risk factor and marker of inflammation that
plays a role in the development and recurrence of AF,
with some studies suggesting that it may serve as a use-
ful prognostic tool. Thus, according to the Framingham
Heart Study Original Cohort analysis, the increase in

Table 3 — Inflammatory indices
in patients with atrial fibrillation

Parame- [Paroxysmal AF,| Persistent AF, Permanent AF,
ter n=21 n=46 n=54
LMR 3.63+0.28 4.30+0.39* 5.34+0.42*%#
NMR 12.67+0.72 14.22+0.80* 15.31+0.70*#
SIRI 0.88+0.12 1.28+0.20* 1.58+0.25*#
NLR 2.93+0.28 3.20+0.36* 3.61+0.31*#
PLR 117.37411.39 | 135.15+12.39%* 145.61+9.92*#
Sl 505.36+£29.20 | 594.57+27.19* | 660.48+38.76*#

Notes: * — probability of difference between groups 1 and 2-3,
p<0.001; # — probability of difference between groups 2 and 3, p<0.001

Table 4 — Association between inflammatory indices
and atrial fibrillation (logistic regression method)

Parameter OR, 95%Cl p
LMR 1.415 (1.133-1.705) <0.001
NMR 1.361 (1.076-1.524) <0.001
SIRI 1.764 (1.571-1.982) <0.001
NLR 1.585 (1.505-1.646) <0.001
PLR 1.127 (1.071-1.187) <0.001
Sl 1.025 (1.014-1.037) <0.001
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white blood cell count was significantly associated with
the occurrence of AF, with an increase in the hazard
ratio per standard deviation (0.26x10°%/I) of 2.22 (95% ClI,
1.10-4.48; P=0.03) [10].

An increase in the number of platelets in the blood of
patients with a permanent form of AF in our study may
be a consequence of the activation of the inflammato-
ry process, but, in contrast, meta-analyses of studies
showed that the average number of platelets was sig-
nificantly lower in patients with AF, compared to those
with a normal sinus rhythm [11].

Anincrease in inflammatory indices (LMR, NMR, SIRI,
NLR, PLR, Sll) in recent years has been observed in differ-
ent cardiovascular diseases: acute coronary syndrome,
stable coronary heart disease, heart failure, etc. and

DOI 10.29254/2077-4214-2025-3-178-220-225
YOK 616.1+616-002+616-092.6+616.125.2
lMpokonis X. I., ®edopoe C. B.

serves as a simple informative prognostic marker of the
risk of major undesirable cardiovascular events [12, 13,
14].

Conclusions.

Atrial fibrillation is characterized by the activation
of chronic low-intensity inflammation. As the disease
progresses and transforms into a permanent form, the
indicators of inflammation increase, as evidenced by the
increase in the average values of leukocyte inflammato-
ry indices.

Prospects for further research.

To evaluate the role of inflammatory leukocyte indi-
ces in the formation of various phenotypes of heart fail-
ure in patients with atrial fibrillation.

POJ1b 3ANAJIbHUX IHAEKCIB Y NMPOINPECYBAHHI CDIBPMI'IFILI,IT NEPEACEPAOD
IBaHO-PpaHKiBCbKUA HALLiOHANIbHUA MeaUYHUI yHiBepcuTeT (M. IBaHO-PpaHKiBCbK, YKpaiHa)
serfed@i.ua

®ibpunauyis nepedcepos (Pr1) € HalinowupeHiwumM KAiHIYHO 3HAYYUUM MOPYUWEHHAM CEPUEso2o pummy ma
CKNa0ae 8a2oMy 4Yacmky 8 enidemii cepuyeso-cyOUHHUX 3aX80pt08aHb y 21-my cmoaimmi. Yrnpoodosu oCMAaHHIx
0ekad, nopAa i3 mpaduyiliHuMu YUHHUKaGMU namoeaeHe3y apummii, BUBYAEMbCA POsb 3aMaAs1eHHA 8 PEMOOeNI08AHHI
miokapoa nepedcepOb Ma PO38UMKY enekmpu4yHoi HecmabineHocmi. Memoto docnidnceHHa 6yna oyiHka poni
nelikoyumapHux iHOeKcie 3amnasneHHA 8 npozpecysaHHi ibpunayii nepedcepds. ObcmexceHo 121 xsopozo
Ha @f1, aKkux po30inuau 3anexHo 8i0 hopmu: MAPOKCU3IMAsbHA, repcucmyro4ya ma nocmiliHa. Ob4yucntosanu
nelikoyumapHi 3ananeHi iHOeKcu: nAiMgpoyumapHo-MmoHoyumapHe cniggioHoweHHA (LMR), HelimpogineHo-
MOHoyumapHe cnissioHoweHHa (NMR), iHOeKc cucmemHoi imyHHoI 8idnoeidi (SIRI), HelimpoginbHo-nimgpouumapHe
cnissioHoweHHA (NLR), iHOeKc cucmemHo20 iMyHHO20 3ananeHHs (SII) ma cniesidHoweHHA mpomboyumie
0o nimgpoyumis. BiomiyeHo, wio Halibinbw vacmumu cynymdimu Hedyeamu rnipu @1, HezaneuHO 8i0 gopmu,
€ apmepianbHa 2inepmeHs3ia ma XpoHi4YHa xeopoba HUPOK. Y mipy npoepecysaHHa ®I1 sidmiyeHO 3mMeHWEeHHSA
Kinokocmi nelikoyumise ma 36inbweHHA 4Yucna mpomboyumis y Kposi. Crnocmepizaau 3pocCmaHHA iHOeKcie
3anasneHHA 8 Mipy npozpecysaHHA Hedyau. Takum YuHom, @1 xapakmepu3yemsca AKMUBAUIEI XPOHIYHO20 HU3bKO-
iHMeHcusHoR20 3ananeHHsA. Y Mipy npozpecysaHHA Hedy2u ma mpaHcgopmauii if 8 mocmiliHy gpopmy 3pocmarome

MOKA3HUKU 30MasneHHS, C8i0YeHHAM 4020 € 30inbWieHHA cepedHix 3HaYeHb nelikoyumapHUX 3anasnbHUX iHOeKcis.

Karouoei cnoea: ¢ibpunsayia nepedcepOs, 3anasneHHs, nelikouumapHi iHoekcu

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMU poboTamu.

[aHa nybnikauia € ¢parmeHToM KOMMIEKCHOI Ha-
YKOBO-A0CNiAHOT poboTn Kadegpu Tepanii, cimenHoi
Ta EKCTPeHOoi MeauUMHM NiCNAAMNAOMHOI OCBiTU IBa-
HO-®paHKIBCbKOro HalioHa/IbHOrO MeAWUYHOro YyHiBep-
cuteTy « CTPYKTYPHI Ta GYHKLIOHANAbHI 3MiHM BHYTPILWHIX
OpraHiB NP XPOHIYHMX HeiHPEKLiMHNX 3aXBOPIOBAHHAX:
MOK/IMBOCTI MeAMKaMeHTO3HOI KopekLii» (Homep aep-
»KaBHOT peecTpau,ii 0121U108893).

Bcryn.

dibpunauis nepeacepab (PMN) € HannowmpeHiwmnm
KNiHIYHO 3HAYyLWMM MOPYLIEHHAM CepLeBOro putmy
Ta CKNIa4a€ BAaromy 4acTKy B enigemii cepueBo-CyauH-
HUX 3axBoptoBaHb y 21-my ctonitTi [1]. Bigomo, wo &M
nos’asaHa 3i 36inblUEHHAM 3aXBOPIOBAHOCTI Ta CMepT-
HOCTI, WO NPU3BOAUTbL A0 BMCOKOTO HaBaHTaXKEHHA Ha
CUCTEMY OXOPOHM 340poB’A. [laHe MOpYyLWEHHA pUTMY
Hece B cObBi YMCNeHHI PU3MKKM, BKAKOYAOUM ABOKpPaAT-
He 36iMblleHHs YacToTK iHhAPKTY MioKapaa, 5-KpaTHe
36iNbLUEHHA YacTOTH IHCYNbTY Ta cepLeBOi HeJ0CTaTHO-
CTi, @ TAKOX AEMEHLLi0 Ta iHLWi KOTHITUBHI MOpPYLUEHHA.
Binblwe Toro, ®IM nos’A3aHa 3i 36iNbWEHHAM PU3UKY 3a-

rasbHOi CMepTHOCTI Ta panToBoi cepuesoi cmepTi y 3,0
Ta 2,5 pasu BignosigHo [1].

Pusunk BMHWKHEHHA P NpoTAroM KUTTA CTAHOBUTL
npnbamnsHo 1 3 3-5 ocib nicns 45 pokis. 3a ocTaHHIO ae-
Kaay rnobasbHa NOWUpPEHiCTb apUTMIl 3HAYHO 3poc/a 3
33,5 MinbioHiB Ao 59 minbioHis ocib [2]. MporHo3yeTb-
€A 3pocTaHHA Tarapto ®MN Ha > 60% ao 2050 poky [3].

YucneHni gocnigxkeHHa sigmitnau, wo P ta 3ana-
NIeHHA MatoTb Aobpe BCTaHOB/AEHUI ABOHANpPABAEHUN
3B’A30K: 3aMasieHHA MOXKe CNPOBOKYBATU Ta NiATPUMY-
BaTn O, Toai Ak cama Pl TaKoXK MOXKe NpU3BECTU A0
3ananeHHA, CTBOPIOKOYN WKiA/MBE 3aMKHeHe Koso. 3a-
naneHHa cnpmae ®l, BUKANKAOUM CTPYKTYPHI Ta enek-
TPUYHI 3MiHW B Nepeacepanx (pemonentoBaHHaA), akTu-
BYIOUM CUCTEMY 3ropTaHHA KPOBi Ta 36inbWwyoun puUsnK
yTBOpPEHHA TpombiB. Llelt 3B’A30K niaTBEpAKYETLCA Nia-
BULLEHMM piBHEM 3anafibHUX MapKepis, Takux AK C-pe-
aKTMBHUI 6inok (CPB) Ta UMTOKIHM, a TaKOXK O3HaKamMu
iHINbTPaLii iIMyHHUX KNITUH Yy cepueBiit TKaHWHI [4].

Po3ymiHHs 3B’A3Ky MiXK 3ananeHHAm Ta Ol BiaKpu-
BAa€ HOBI WAAXU NiKyBaHHA. BMKOPWUCTaHHA OKpemmx
npoTM3anasbHUX MpenapariB, 30Kpema KOAXiUuuHy, no-
Kasana baratoobiustodi pesynbratv y 3anobiraHHi pe-
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LuMAanBY apuTMIi Nicna Takmx npoueayp, AK Kate- TabauuAa 1 — 3aranbHa XapaKTepUCTUKA 06CTeXKeHUX XBOPUX
Ha $pibpunauiio nepeacepab

TepHa abnsuis [5].

MeTa gocnigKeHHs.

OUuiHUTK poNb NIEMKOLMUTAPHUX IHAEKCIB 3a-
naneHHs B NporpecyBaHHi ¢pibpunauji nepeace-
pAb.

O6’eKT i meTOoAU AOCNIAKEHHA.

JocnigKeHHA BM3HA4YeHe AK BigKpuTe, He-
paHAOMiI30BaHe, KOHTPO/IbOBAHE, MOPIBHANbHE
y napanenbHux rpynax. byno obcrexkeHo 121
xBoporo Ha ®rl, aki npoxognnu NikyBaHHA Ha
6a3i KHM «LlleHTpanbHa micbKa KniHiYHa nikap-
HA IBaHO-PpaHKIBCbKOT MiCbKOT paguy, i 3 HUX
— 21 naui€eHT i3 NapoKCcU3MaibHO, 46 MaLieH-
TiB i3 NepcUCTyrOUOIO (TPMBANO NEPCUCTYOYOLD)
Ta 54 nauieHTN 3 NocTilMHOK PopMOLO apUTMiIl.
[OiarHo3 Heayrn Ta ii dopmy BepudikyBanu
Bi4NOBIAHO A0 HacTaHOB EBpPOMNENCbKOro Kap-
AionoriyHoro ToBapuctea (2024) [6]. OusaliH
OOCNigKeHHs 6yB 3aTBEpPAKEHWUIN KOMiICieo 3
NUTaHb eTUKK |BaHO-PPaHKIBCLKOrO HaLiOHaNb-
HOTo0 MeAUYHOrO YHiBEPCUTETY; BOHO NPOBOAM-
NOCb BiANOBIAHO A0 BUMOT HAaNeXHOI KAiHIYHOT
NPaKTUKW.

MauieHTam npoBoAMAM 3arasbHi  KAiHIYHI
[OCNiAXEeHHA BigNOBIAHO 40 YMHHMX HACTAHOB.
KniHiyHWiA aHanis Kposi 3 BM3HauyeHHAM abco-

MoKasHuK MapokcusamanbHa[Mepcuctytoya(MocTiliHa &I,
@, n=21 o, n=46 n=54 P

Bik, pokis 69.38+10.78 65.4619.62 | 68.54+8.93 | 0.172
CraTb

Yon., abc (%) 10 (47.6%) 24 (52.2%) 28 (51.9%) | 0.935
HiH., abc (%) 11 (52.4%) 22 (47.8%) 26 (48.1%)

IXC, abc (%) 9 (42.9%) 11 (23.9%) 14 (25.9%) | 0.248
LA 2, abe (%) 3 (14.3%) 7 (15.2%) 7 (13.0%) | 0.949
AT, abc (%) 19 (90.5%) 41 (89.1%) 47 (87.0%) | 0.248
XXH, abc (%) 9 (42.9%) 14 (30.4%) 26 (48.1%) | 0.193
OupiHHA, abc (%) 0 2 (4.3%) 1(1.9%) 0.526

Mpumitku: OMN — ¢ibpunsuisa nepeacepab, IXC — iwemiyHa xsopoba cepusa, LA —
LyKpoBuii giabet, Al — apTepianbHa rinepTteHsia, XHH — xpoHiuHa HMpPKoBa Heno-

CTaTHiICTb.

Tabnauua 2 — OCHOBHi NOKAa3HUKM remorpamm
B XBOpuX Ha ¢pibpunsauio nepeacepab

TRIEETT MapokcuamanbHalMepcucTytoua ®r,| MocTiriHa @I,
oM, n=21 n=46 n=54

EputpounTtn, T/n 4.45+0.59 4.66+0.49 4.66+£0.60
femornobiH, r/n 131.60+17.64 139.30+15.99 130.05+33.36
Nenkouutn, I/n 9.90+1.66 9.44+1.56 8.52+1.32*#
Hentpodoinu, I/n 7.26+1.30 6.89+1.21 6.03+0.99*#
NlimbounTn, I/n 2.07+£0.32 2.07£0.29 2.09+0.30
MoHouuTw, I/n 0.57+0.10 0.49+0.09* 0.39+0.07*#
Tpombouutu, I/n 242.57+44.70 279.52+47.76* 304.89+47.57*#

JIIOTHOI Ki/IbKOCTi IelKoumTiB Ta ix cybnonyns-

Lin 3ajicHoBanM Ha aHanisatopi Abacus Plus
Hematology Analyzer (DIATRON Ml Ltd, Yrop-
wmHa). ObuncntoBanm 3ananbHi iHgekeu: Lymphocytes-
to-monocytes ratio (LMR) = nimdountn / moHoUMTH,
Neutrophils-to-monocytes ratio (NMR) = HeWtpodinn /
MoHoumTH, System inflammation response index (SIRI)
= Hentpodinm * moHouutn / nimdpountn, Neutrophils-
to-lymphocytes ratio (NLR) = HelTpodinu / nimboumnTn,
System immune inflammation index (SlIl) = HelTpodinu
* Tpomboumntn / nimdoumuty, Platelets-to-lymphocytes
ratio (PLR) = Tpombouuntu / nimdountu [7].

CTaTUCTMYHMI aHani3 NpPoOBOAMAM 33 [OMNOMOroH
nporpam Microsoft Excel, MedCalc 22.0, Tibco Statistica
14.0. ina nepeBipKM rinoTe3n HOPMaIbHOCTI PO3noginy
BUKopucTaHuit TecT Shapiro-Wilk. Ana nopiBHAHHA na-
pPaMeTPUYHUX AAHUX 3aNEKHUX YU He3aNnexHUX Beau-
YMH BMKOPUCTAHO MeTog, t-KpuTepito CTblogeHTa; Hena-
pameTpuuHux aaHmx — U-kputepin Mann-Whitney ana
He3aNeXHUX BeNIMYMH. [INa aHanisy 3anexHUx BeNnYmH
BMKOpUCTaHO T-KpuTepi YinkoKcoHa. AKicHi aaHi nopa-
Ba/IN B BUINAAj YacToTh (n) Ta BiACOTKIB (%).

Pe3ynbTati gocniaKeHHs Ta ix 06roBopeHHs.

CepepgHii Bik obcTexkeHux xsopux Ha Pl cknas
(67,7949,27) pokiB, i3 HUX — 62 Yyonosikis (51,23%). He
byno BigmiHHOCTEN y BiUi, cTaTi Ta KOMopbiAHIA naTo-
norii cepef, NauieHTiB i3 pisHUmM dopmammu O (Tabn.
1). 3ayBaXXMMoO, WO HaAMBINbLW YaCTUMM CYNYTHIMU He-
ayramu 6ynu: aptepianbHa rinepteHsia (90,5% Bunaakis
npu napokcusmanbHin O, 89,1% — npu nepcuctytoyin
Ta 87,0% — npu NOCTilHIl) Ta XpPOHiYHa XxBOpOHa HUPOK
(42,9%, 30,4% Ta 48,1%, BignoBiaHoO).

AHani3 NoKasHMKIB remorpamm nokasaB 3MeHLLEHHA
3ara/ibHOro Yncna NeMKOUUTIB Yy Mipy nporpecyBaHHA
@M (TpaHchopmauii o nocTiiHoi dopmu), ronoBHUM
YMHOM, 33 PaxyHOK HelTpodinie Ta moHouMTIB (Taba. 2).
HaTomicTb, KinbKicTb TpOMbGOUUTIB NpK NepcucTytodiit
@M 6yna B 1,15 pasa BULLOIO, HiXK MPU NapOKCM3MabHil

MpumiTtku: * — BiporigHicTb pisHML miK 1 Ta 2-3 rpynamm, p<0,05; # — iporigHicTb
pi3HMUi Mix 2 Ta 3 rpynamu, p<0,05.

®M1, a npu nocTilHiN I faHWn NOKa3HUK 6yB BUWMM Y
1,26 Tay 1,1 pasa, BignosigHo (p<0,05).

O6uMCcneHHA 3anafibHUX JIEMKOLMTAPHUX (HAEKCIB
nokasasio BiporigHe IXHE 3pOCTaHHA NPU NEePCUCTYHOYIl
Ta nocTinHin dopmax ®I1 (Tabn. 3).

MeTo4oM NOFICTUYHOIO perpeciinHoro aHanisy nia-
TBEpAKEeHa Baroma posb 3ananbHUX iHAekciB (LMR,
NMR, SIRI, NLR, PLR, Sll) y dopmyBaHHi Ta nporpecysaH-
Hi ®N (Tabn. 4).

OTpMMaHi HaMmK pe3ynbTaTh CBig4aTb NPO YacTe no-
efHaHHA OMN (He3anexHo Big, it dopmu) i3 Al Ta XXH. AT
HUHI BU3HAYyeHa AK roNoBHUIA MoandikoBaHU paKTop

Tabnunua 3 — 3ananbHi iHAeKcKn B XBOpUX Ha ¢ibpu-
nAauio nepegcepab

MoKasHUK Mapokcusmanb-lepcuctytoua ®r,| MocTirtHa P,
Ha @M, n=21 n=46 n=54
LMR 3.63+0.28 4.30£0.39* 5.34+0.42*#
NMR 12.67+0.72 14.22+0.80* 15.31+0.70*#
SIRI 0.88+0.12 1.28+0.20* 1.58+0.25*#
NLR 2.93+0.28 3.20+0.36* 3.61+0.31*#
PLR 117.37+11.39 | 135.15+12.39* 145.61+9.92*#
Sli 505.36+29.20 | 594.57+27.19* | 660.48+38.76*#

Mpumitku: * — BiporigHicTb pisHUUi mixk 1 Ta 2-3 rpynamu, p<0,001;
# — BiporigHicTb pisHULi mixK 2 Ta 3 rpynamu, p<0,001.
Tabnuusa 4 — 38’430K MiK 3anaibHUMM iHOEKCaMKU
Ta ¢pibpunauielo nepeacepab
(meTopm, norictuHoi perpecii)

MoKasHUK OR, 95%Cl p
LMR 1.415 (1.133-1.705) <0.001
NMR 1.361 (1.076-1.524) <0.001
SIRI 1.764 (1.571-1.982) <0.001
NLR 1.585 (1.505-1.646) <0.001
PLR 1.127 (1.071-1.187) <0.001
Sl 1.025 (1.014-1.037) <0.001
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pu3unKy po3suTKy ®I1. EnigemionorivyHi gocnigxKeHHA no-
KasyloTb, Wo Al 36i1blUye PU3NK PO3BUTKY AaHOI apuT-
Mil NpnbaM3HO Ha 50%, NPUYOMY CTYMiHb PU3MKY TiICHO
NoB’A3aHNI 3 TAMKKICTIO, MIHAMBICTIO Ta TPMBAAICTIO Nia-
BULLLEHOTrO apTepianbHoro Tmcky [8]. ®M Tta XXH yacTo
CNiBiCHYIOTb, MPUYOMY KOXeH CTaH 36inbluye pu3mnK iH-
woro, a 0buasa HesanexHo nos’sa3aHi 3i 36inblEeHHAM
PU3KNKY iHCYNbTY, cepueBOi HeAOCTAaTHOCTI Ta CMepTi.
O6uaBi Hegyrv matoTb CNifbHI GpaKTopy PU3KMKY Ta Na-
TO/IOTIYHI MexaHi3MM, TaKi AK 3anaseHHA Ta aKTuBaLia
peHiH-aHrioTeH3NH-aNbA0CTEPOHOBOI cucTemum [9].
JocnifrKeHHA noKasylTb, WO YUCAO JeAKouuTiB
MOXKe B6yTM GaKTOPOM PU3MKY Ta MapKepoM 3anaseH-
HA, AKWI BiZirpae NeBHy posb y PO3BUTKY Ta peLuamBax
@I, npuyomy geaki AOCNIAXKEHHA NPUNYCKAIOTb, WO BiH
MOKEe C/TyryBaTU KOPUCHUM NPOTHOCTUYHUM iHCTPYMEH-
ToM. TaK, 3a AaHUMM aHanisy Framingham Heart Study
Original Cohort 36inblueHHSA KiNbKOCTI felikouunTiB Byno
CYTTEBO NOB’A3aHe 3 BUHUKHEHHAM I, 3i 36inblIeHHAM
KoediLieHTa PU3MKY Ha KOXKHE CTaHOAPTHE BiAXWIEHHA
(0,26x10°/n) Ha 2,22 (95% Cl, 1,10-4,48; P=0,03) [10].
BiagmiueHe HamM 3pOCTaHHA YmMcia TPOMBOLMUTIB Y
KpoBi XBOPWUX Ha nocTiiHy dopmy P moxe Bytn Ha-
CNigKOM aKTMBALi 3anasbHOro npouecy, NpoTe meTa-a-

Hanisn JocnigKeHb NOKasanu, WO cepefHA KiNbKicTb
TpombouuTie Byna 3Ha4YHO HUXKYOK Yy NauieHTiB i3 DI,
NOPiBHAHO 3 TMMMW, XTO MAB HOPMaJbHUN CUHYCOBUNA
putm [11].

3pocTaHHA 3ananbHux iHgekciB (LMR, NMR, SIRI,
NLR, PLR, Sll) ynpoaoB:K oCTaHHiX pOKiB BiamiueHe npwm
6araTbox cepLeBo-CyANHHUX 3aXBOPIOBAHHSAX: FOCTPOMY
KOPOHApPHOMY CMHAPOMI, CTabifbHIl iluemiyHil XBOpOLI
cepuA, cepLeBiii HeOCTaTHOCTI TOLLO Ta CAYTYE NPOCTUM
iHPOPMATMBHUM NPOrHOCTUYHUM MAPKEPOM PU3IUKY TO-
NOBHUX HebarkaHMX KapaioBackynAapHux nogin [12, 13,
14].

BucHoBKM.

®ibpunsuia nepeacepab XapaKTEPU3YETLCA aKTUBa-
LIED XPOHIYHOrO HWU3bKO-IHTEHCMBHOrO 3anajneHHa. Y
Mipy nporpecyBaHHs Heayry Ta TpaHcpopmalii ii B no-
CTiHY PopMy 3pOCTatoTb MOKA3HWMKKU 3amasieHHs, CBia-
YEeHHAM 4oro € 36iblleHHsA cepefHiX 3HaYeHb SIeKoL M-
TapPHWX 3aMasbHUX IHAEKCIB.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

OUiHMTK poNb 3aNaNbHUX NEMKOUMTAPHUX IHAEKCIB Y
dopmyBaHHiI pisHMX GeHOTMNIB cepLeBoi HeAOCTAaTHOCTI
B XBOPMX Ha ¢ibpunsauito nepeacepab.
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PONb 3ANA/IbHUX IHAEKCIB Y MPOrPECYBAHHI ®IEPUNALLIT NEPEACEPAD

Mpokonis X. I., Pegopos C. B.

Pestome. ®ibpunauia nepeacepap (M) € HaMNoOWMpPEHIWNM KNIHIYHO 3HAYYLMM MOPYLIEHHAM CEpLEeBoro
PUTMY Ta CKNaga€e BAaromy 4acTky B enigemii cepu,eBo-CyaMHHMX 3aXBOPIOBaHb Y 21-My CTOANITTI. YNPOAOBK OCTAHHIX
aexag, nopag i3 TpaanuinHMMM YUHHUKAMW NaToreHesy apuUTMii, BUBYAETLCA PO/b 3aMaNeHHA B pemoaentoBaHHi
MioKapaa nepeacepab Ta PO3BUTKY eNeKTPUYHOT HecTabinbHocTi. MeToto gocnigxeHHA byna oujiHKa poni nekoum-
TapHUX iHAEKCIB 3ananeHHA B nporpecyBaHHi dibpunauii nepeacepab. ObctexkeHo 121 xsoporo Ha DI, AKKMX Po3-
OiNVAn 3anexHo Big GopMn: NapoKcM3manbHa, NepcUcTytoyda Ta nocTiHa. O6umcnoBann neKounTapHi 3ananbHi
iHaeKkcn: nimboumTapHO-MOHOUMTapHe chiBBigHowWweHHA (LMR), HelTpodinbHO-MOHOUMUTapHE CNiBBiAHOWEHHSA
(NMR), iHAeKc cuctemHoi imyHHOI Bignosigi (SIRI), HelTpodinbHo-nimpounTapHe cnissigHoweHHA (NLR), iHAaeKc
CUCTeMHOro iMyHHOro 3ananeHHs (Sll) Ta cniBBigHOWeEHHA TpomboumTiB A0 NimpouuTie. CepeaHili Bik obcTexReHmx
xBopux Ha @I cknas (67,79+9,27) pokiB, i3 HUX — 62 yonosikis (51,23%).
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YcTaHOBNEHO, WO Hanbinbl YyacTumu cynyTHIMKM Hegyramu npu @I, HesanexHo Big dopmu, € apTepianbHa
rinepTeHsia Ta XpoHiyHa XxBopoba HUPOK. AHaNi3 NOKA3HMKIB remorpamm NoKasasB 3MeEHLLEeHHA 3arasbHoro Yncna
nerkoumnTiB y mipy nporpecyBaHHA Ol (TpaHchopmalLii 4o NOCTiMHOT GopMmM), TONOBHUM YMHOM, 33 PaXyHOK HeM-
Tpodinis Ta MOHOUMTIB. HaTOMICTb, KinbKicTb TPOMBOLMTIB NpU nepcuctytodii © 6yna B 1,15 pasa BULLOIO, HiX NpK
napoKcmamanbHi ®I1, a npu nocTikHin M gaHKii nokasHuK 6ys Buwmm y 1,26 Ta 'y 1,1 pasa, sianosigHo (p<0,05).
CnocTepiranu 3pocTaHHA iHAEKCIB 3anasieHHs B Mipy NporpecyBaHHA Heayrn. MeToaom NoricTMY4HOro perpeciiHoro
aHanisy nigTeepaskeHa Baroma posb 3ananbHux iHaekcis (LMR, NMR, SIRI, NLR, PLR, Sll) y dopmyBaHHi Ta nporpe-
cyBaHHi OI.

Taknum ymHoM, Pl XapaKTEePU3YETLCA AKTUBALLIEID XPOHIYHOTO HWU3bKO-IHTEHCMBHOrMO 3anafeHHsa. Y mipy npo-
rpecyBaHHs Heayru Ta TpaHcpopmalii ii B NocTiiHy dopMy 3pOCTaloTb NOKA3HMKKU 3anasieHHs, CBiAYEHHAM YOro €
36iNblUEHHA cepeaHixX 3HaYeHb IEMKOLMTAPHMUX 3aMasibHUX iHAEKCIB.

Knwouosi cnosa: ¢ibpunauia nepeacepab, 3ananeHHsn, 1eMKoLMTapPHI iHAEKCH.

THE ROLE OF INFLAMMATORY INDICES IN THE PROGRESSION OF ATRIAL FIBRILLATION

Prokopiv Kh. I., Fedorov S. V.

Abstract. Atrial fibrillation (AF) is the most common clinically significant heart rhythm disorder and accounts for a
significant proportion of the cardiovascular disease epidemic in the 21st century. Over the past decades, along with
traditional factors in the pathogenesis of arrhythmia, the role of inflammation in atrial myocardial remodeling and
the development of electrical instability has been studied. The aim of the study was to assess the role of leukocyte
inflammatory indices in the progression of atrial fibrillation. A total of 121 patients with AF were examined and di-
vided according to the form of the disease: paroxysmal, persistent and permanent. Leukocyte inflammatory indices
were calculated: lymphocyte-monocyte ratio (LMR), neutrophil-monocyte ratio (NMR), systemic immune response
index (SIRI), neutrophil-lymphocyte ratio (NLR), systemic immune inflammation index (SlI), and platelet-to-lympho-
cyte ratio. The average age of patients with AF was (67.7919.27) years, of which 62 were males (51.23%).

It was found that the most common comorbidities in AF, regardless of form, are arterial hypertension and chron-
ic kidney disease. Analysis of blood count parameters showed a decrease in the total number of leukocytes as
AF progressed (transformation to a permanent form), mainly due to neutrophils and monocytes. In contrast, the
platelet count in persistent AF was 1.15 times higher than in paroxysmal AF, and in permanent AF, this indicator was
1.26 and 1.1 times higher, respectively (p<0.05). An increase in inflammation indices was observed as the disease
progressed. Logistic regression analysis confirmed the significant role of inflammatory indices (LMR, NMR, SIRI, NLR,
PLR, Sll) in the formation and progression of AF.

Thus, AF is characterized by the activation of chronic low-intensity inflammation. As the disease progresses and
transforms into a permanent form, inflammation indicators increase, as evidenced by an increase in the average
values of leukocyte inflammatory indices.

Key words: atrial fibrillation, inflammation, leukocyte indices.
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