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Introduction

To study the relationship between the serum level of growth differentiation factor 15 (GDF-15) and
clinical and functional characteristics and severity of left atrial (L.A) fibrosis in patients with nonvalvular
atrial fibrillation (AF).

The study included 87 patients with nonvalvular AF (62 patients with paroxysmal AF and 25 patients
with persistent AF) aged 27 to 72 years (mean age, 56.9+9.2 years, 32 women). 85% of these patients
had arterial hypertension (AH), 33% had AH and ischemic heart disease, and 12.6% had isolated AF
and were hospitalized for primary catheter ablation. General clinical evaluation, echocardiography,
laboratory tests including measurement of GDF-1S and NT-proBNP concentrations in blood were
performed. As a surrogate substrate of LA fibrosis during the electroanatomical voltage mapping, the
area of low-voltage (<0.5 mV) zones in LA was calculated, including the total LA fibrosis area (Sf, cm?)
and a percentage of fibrosis of the total LA area (Sf%).

Median concentration of GDF-15 was 767.5 [590.0; 951.0] pg/ml. The GDF-1S5 level positively
correlated with age, presence and severity of AH and chronic heart failure, body mass index, and
degree of obesity, CHA2DS2 VASc score, level of NT-proBNP, and LA fibrosis area (Sf and S$f%) and
negatively correlated with the indexes of left ventricular diastolic function, e’ septal and e’ lateral. The
area of fibrosis increased with increasing GDF-1S concentrations divided into quartiles; Sf% exceeded
20% at GDF-1S5 levels higher than median. After a comparative analysis of patients with Sf% <20%
and >20%, statistically significantly different variables were included into a stepwise logistic regression
analysis. Two independent predictors of LA fibrosis >20% were identified: a concentration of GDF-
1S higher than median (odd ratio (OR), 3.318, 95% confidence interval (CI): 1.184-9.298) and LA
volume index (OR, 1.079, 95% CI: 1.014-1.147). According to results of the ROC analysis, the area
under the curve (AUC) was 0.762 (p=0.000), the model specificity was 72.3%, sensitivity was 72.4%,
and the prediction accuracy was 72.4%.

Blood levels of GDF-1S were associated with the presence and severity of major risk factors for AF and
the area of LA fibrosis. In this study, a level of GDF-15 above the median and the LA volume index
were independent predictors of LA fibrosis>20% of the LA area.
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The concept of molecular biomarkers in risk stratification

Atrial fibrillation (AF) is the most common arrhythmia,
associated with a five-fold increase in the stroke risk and
a two-fold increase in the death risk [1]. Left atrial (LA)
fibrosis is an arrhythmogenic substrate of AF [2], and its
severity correlates with the persistence of AF [3] and the
likelihood of recurrent AF after catheter ablation (CA) [4].
Thus, finding a way to predict the severity of LA fibrosis in
patients with AF referred for CA is a relevant task.
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for patients with AF has been developed extensively in the
past decade [S]. Growth differential factor 15 (GDFE-15) is
involved in myocardial remodeling and fibrosis processes.
Its production in cardiomyocytes is stimulated by metabolic
stress [6] or ischemic damage [7].

Determining the levels of cardiovascular stress and
dysfunction biomarkers, including N-terminal pro-brain
natriuretic peptide (NT-proBNP) and GDF-15, can
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significantly help to clarify the pathophysiology, improve
risk stratification, and optimize management of each
patient with AF [S].

GDF-15 is a predictor of thromboembolism, cardiovas-
cular death, and major bleeding [8]. However, there are
no data on the correlation between GDF-15 levels and LA
fibrosis in patients with non-valvular AF.

Aim

The objective is to study the association between
the levels of serum GDF-15, clinical and functional
characteristics, and severity of LA fibrosis in patients with
non-valvular AF.

Material and methods

The cross-sectional cohort study included 87 patients
with non-valvular AF, aged 27-72 (mean age 56.9+9.2 years
old, 32 female and 55 male patients) admitted to the Tyumen
Cardiac Research Center for primary CA of AF. This
study is part of the prospective study designed to find CA
predictors in patients with non-valvular AF and preserved
left ventricular (LV) systolic function. The exclusion
criteria were a clot in the left atrial appendage according to
transesophageal echocardiography, acute or decompensated
chronic co-morbidities, chronic obstructive pulmonary
disease, pregnancy, and refusal of a patient to participate in
the study.

Clinical characteristics of patients in the study group are
provided in Table 1.

Most patients (71.3%) had paroxysmal AF, 85% had
hypertension, and 35.6% had coronary artery disease
(CAD). Isolated AF was observed in 11 patients (12.6%).
Sixty-eight patients (78.2%) with preserved LV systolic
function presented with signs of chronic heart failure (CHF)
predominantly of functional class (FC) I and IL.

Drug therapy included oral anticoagulants (OACs),
antiarrhythmic drugs, and background therapy of the
underlying disease. OACs were administered in all patients
before their admission to the hospital and continued
throughout the hospital stay. The following OACs were
used: dabigatran (n=23 patients), rivaroxaban (n=26),
apixaban (n=21), warfarin (n=17; target international
normalized ratio [INR] to be maintained a t 2:3). The
antiarrhythmic drug therapy included amiodarone (n=14),
propanorm (n=18), sotalol (n=20), allapinin (n=6), beta-
blockers (n=21); 8 patients did not receive antiarrhythmic
drugs. As the background therapy, angiotensin-converting
enzyme (ACE) inhibitors (n=20 patients), sartans (n=34),
diuretics (n=24), statins (n=59), and calcium antagonists
(n=11) were used.

All patients underwent the following examinations before
surgery: standard 12-lead electrocardiography (ECG), trans-
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thoracic echocardiography with detailed structural and
functional assessment of the heart. In addition to routine
laboratory tests, levels of serum GDF-15 and NT-proBNP
were determined. Bipolar endocardial voltage mapping
(EVM) of LA was performed as an initial stage of catheter
isolation of the pulmonary vein orifices.

Detailed transthoracic echocardiography included the
assessment of sizes and volumes of the cardiac chambers [9]
and systolic and diastolic LV functions, according to current
guidelines of the American Society of Echocardiography
and the European Association of Cardiovascular Ima-
ging [10].

LA EVM was performed as the first stage of the primary
radiofrequency isolation of the pulmonary vein orifices.
A 3D-navigation system, Carto 3 (Biosense Webster); a
mapping ablation electrode Thermocool Smart Touch;

Table 1. Clinical characteristics of patients

Characteristics Parameters

Age, years 56.9£9.2
Female, n (%) 32(37)
Hypertension, n (%) 74 (8S)

« Stage1,n 10

« Stage 2,n 32

« Stage 3,n 32
CAD, n (%) 31(35.6)

« Including CAD combined with hypertension, n 29

« History of MI, n 4
CHEF, n (%) 68 (78.2)

«FCIn 30

«FCILn 34

«FCIIL,n 4
AF pattern:

« Paroxysmal, n (%) 62 (71.3)

« Persistent, n (%) 25(28.7)
Isolated AF, n (%) 11 (12.6)
Duration of AF history:

« Less than 1 year, n 10

o 1-3years,n 29

« More than 3 years, n 48
Method of AF termination (before CA):
« Spontaneously, n 25
« Drug cardioversion, n 48
« Electric cardioversion, n 14
CHA,DS, VASc, mean score: 1.9

« 0 point, n S

« 1 point, n 28

« 2 point, n 29

« 3 point, n 18

« 4 point, n S

« S point, n 1

« >2 point, n S3
HAS-BLED:

« 0 point, n 65

« 1 point,n 18

« 2 point,n 4

AF, atrial fibrillation; CA, catheter ablation;
CAD, coronary artery disease; MI, myocardial infarction;
FC, functional class according to the New York Heart Association.
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and/or a multi-pole circular mapping electrode Lasso NAV
(Biosense Webster) were used. Bipolar mapping was mainly
automatic, using a Confidence Mapping Module or manual
with the point-by-point method. The LA voltage map was
analyzed after surgery by an experienced electrophysiologist.
Regions of low voltage were identified at the bipolar signal
amplitude<0.5 mV [4].

The dimensions of fibrosis were calculated using an Area
Measurement Module, followed by automatic calculation
of LA fibrosis area. Areas of the mitral valve and the
pulmonary orifices were excluded from the calculation.
The following parameters were calculated: total area of
LA fibrosis (severe fibrosis [Sf], cm? by summing up
the individual zones), Sf (%), which is the percentage of
fibrosis of the total area of LA.

NT-proBNP levels (reference value up to 125 pg/mL)
were determined by a competitive method (solid-phase
chemiluminescent immunoassay) using an IMMULITE
2000 device (Siemens Diagnostics, USA).

GDF-15 levels were determined quantitatively (direct
immunoenzymatic determination) using a Human GDEF-
15/MIC-1 ELISA analytical set (BioVender, Czech Repub-
lic) and a Stat Fax 4200 microplate reader (USA). The
above analytical set is intended for research purposes. The
definition range is from 35 to 2,240 pg/mL. According to the
analytical kit manual, median values can be used as reference
values for different gender groups: 378-648 pg/mL for
males, 444-653 pg/mL for females.

Statistical Analysis

Statistical analysis was carried out using the Statistica
12.0 and IBM SPSS Statistics 21.0 software suites. The
distribution of continuous variables was evaluated using
the Kolmogorov-Smirnov test. Normally distributed data
were expressed as the mean (M) and standard deviation
(SD); if variables were not normally distributed, they were
expressed as the median (Me) and interquartile range
[25%; 75%]. Depending on the type of distribution, the
values in two independent groups were compared using the
Student’s t-test or Mann-Whitney U-test. When three or
more independent groups were compared, ANOVA or the
Kruskal-Wallis test and the multiple-comparison approach
were used. The categorical indicators were compared using
the x* test and Fisher’s exact test. The correlations between
the pairs of quantitative signs were evaluated using the
nonparametric Spearman’s rank correlation coefficient
or Pearson’s correlation analysis. Logistic regression was
used to search for independent predictors and create a
prediction model for the severity of fibrosis. ROC analysis
was used to evaluate the quality and effectiveness of the
model further. The results were estimated as significant at
p<0.0S.
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The study is in line with the Declaration of Helsinki. The
local ethics committee approved the study protocol. All
subjects provided signed informed consent.

Results

GDEF-15 ranged from 204 to 1,752 pg/mL; the median
was 767.5 [590.0; 951.0] pg/mL. When the association
of GDF-15 with demographic characteristics was studied,
a moderate positive correlation of GDF-15 with age was
found: r=0.52621 (p=0.0000). The comparative analysis
did not show significant differences in GDF-15 levels
between male and female patients: 750.0 [546.0; 924.5]
pg/mL and 788.0 [665.0; 988.0] pg/mL, respectively
(p=0.2471).

No association of GDF-15 levels with clinical charac-
teristics, such as the duration of AF history, paroxysmal and
persistent AF, or method of terminating AF, was found.

Patients with cardiovascular diseases had higher GDF-15
levels than patients with isolated AF: 810.7 [630.0; 965.0]
pg/mL and 590.0 [381.0; 759.0] pg/mL, respectively
(p=0.0231). More patients with CAD had higher levels of
GDE-15 than those without CAD: 838.3 [692.0; 951.0]
pg/mL and 720.0 [504.0; 961.5] pg/mL, respectively
(p=0.0729).

The findings of correlation analysis of GDF-1S levels
and quantitative variables of clinical characteristics,
echocardiographic findings, and EVM are presented in Table
2. As seen in the table, GDF-15 was correlated with the
presence and severity of risk factors for AF, such as age, body
mass index (BMI), obesity and its degree, hypertension,
CHEF, glomerular filtration rate (GFR), rates of structural
remodeling of both atria and LV diastolic function, NT-
proBNP levels, and the degree of LA fibrosis.

We divided patients into groups according to the median
and quartiles of GDF-1S5 to study the correlation of GDF-15
with the severity of LA fibrosis (Table 3).

As seen in Table 3, the area of fibrosis and its percentage
of the LA area were statistically significantly higher and more
than 20%, which was shown by comparison of LA fibrosis
area, in groups with GDF-1S5 levels corresponding to the
2nd, 3rd, and 4th quartiles versus the 1st quartile, when the
median is exceeded (i.e., the 3rd and the 4th quartiles).

A comparative analysis in patients with LA fibrosis < 20%
and >20% of the LA area was performed to evaluate GDF-15
as a predictor of fibrosis.

The severity of LA fibrosis more than 20% was condi-
tionally chosen as a dependent variable to evaluate the signi-
ficance of the GDF-15 level as a predictor of LA fibrosis.
This severity corresponded to LA fibrosis grade 3 following
the UTAH classification used to estimate LA fibrosis
dimensions in delayed contrast — enhancement magnetic
resonance imaging [11, 12]. Variables including clinical data,

ISSN 0022-9040. Kardiologiia. 2020;60(9). DOI: 10.18087/cardio.2020.9.n1144



§ ORIGINAL ARTICLES

Table 2. Statistically significant correlations
of GDEF-15 with clinical, laboratory,
echocardiographic, and EVM findings

Clinical characteristics GDF-15

and echocardio- correlation Siir;i:ilc(;r;ce
graphic data coeflicient
Age 0.52621 0.000
BMI 0.216981 <0.05
Obesity (WHO classification) 0.280059 <0.05
CHFEC 0.451856 <0.05
6MWD -0.3503 0.002
Hypertension stage 0.341173 <0.05
Hypertension grade 0.367099 <0.05
CHA2DS2 VASc score 0.404846 <0.0S
GFR -0.250568 <0.05
RA volume 0.22738 0.041
LA diameter index 0.22276 0.047
LA volume index 0.24426 0.0289
e’ septal -0.3553 0.005
e’ lateral -0.3670 0.004
NT-proBNP 0.240715 <0.05
Sf (cm?) 0.2959 <0.05
Sf (%) 0.3050 <0.05

BMI, body mass index; CHF FC, functional class of chronic heart
failure; 6MWD, six-minute walk distance; GFR, glomerular filtration
rate; RA, right atrium; LA, left atrium; e’ septal, septal-mitral
annular velocity in diastole; e’lateral, lateral mitral annular velocity
in diastole; Sf, a total area of the left atrial fibrosis; Sf (%), Sf % of

the left atrial area; exact p values are given for Pearson’s correlation
analysis; < 0.05, results of the correlation analysis using Spearman’s

rank coefficient.

Table 3. GDF-15 (quartile) levels and LA fibrosis parameters

echocardiographic parameters, levels of NT-proBNP, and
GDEF-1S5 were used as the potential predictors of LA fibrosis
>20% (Table 4), which showed statistically significant or
near-significant differences in comparative analysis. The
predictor characterizing GDF-1S was presented as a value
higher than the median (767.5 pg/mL) to make the model
more convenient. Results of step-by-step logistic regression
analysis are provided in Table S.

Table 5 shows that only GDF-15 was included in the final
model to predict LA fibrosis >20%, and NT-proBNP was
excluded from the model. According to the data obtained,
GDF-15 above the median (i.e, >767.5 pg/mL), increases
3,318-fold the likelihood of fibrosis >20%. LA volume
index (mL/m?) is another independent predictor: when it
increases by one, the possibility of fibrosis >20% increases
by 7.9%.

ROC analysis was used to evaluate the quality of the
model (Figure 1): area under the curve (AUC)=0.762
(p<0.000), specificity 72.3%, sensitivity 72.4%, prediction
accuracy 72.4%.

Discussion

Growth differentiation factor (GDF-15; MIC-1) is a
member of the cytokine superfamily of the transforming
growth factor B (TGF-B) [S, 13]. GDF-1S was initially
cloned as a macrophage-inhibiting cytokine (MIC-1) [14].
It is expressed by a wide range of cells, such as adipocytes
and myocytes, in response to inflammation and stress: e.g.,
cell ischemia, mechanical and oxidative stress [6, 7, 15].

Although the current understanding of GDEF-15
receptors and involved signal pathways is incomplete, the

GDF-15 GDEF-15 GDF-15 GDEF-15
Parameters (1st quartile) (2nd quartile) (3rd quartile) (4th quartile) «
of LA fibrosis <590.0 pg/mL 590.0-767.5pg/mL ~ 767.5-951.0 pg/mL >951.0 pg/mL P
(n=21) (n=22) (n=23) (n=21)
4.7 (2.4; 8.6 8.1(3.2;12.7 15.2 (8.4; 30.5 15.3 (4.0; 25.0
Sf (cm?) ( ) ( ) ( ) ( ) 0.0114
- P, ,=0.3138 P, ,,=0.0045 P, ,=0.0586
6.1 (4.6; 13. 12.0 (4.6; 21. 22.4 (10.3; 54.6 24.4 (5.7; 36.1
00 (46133) (46:215) (103;546) (57;36.) oorss
- P, ,=0.2624 P, y=0.00694 P, ,=0.03812
GDE-15, growth differential factor-15; LA, left atrium; Sf, LA fibrosis area; *, Kruskal-Wallis analysis.
Table 4. Results of comparative analysis of variables according to LA fibrosis area (< 20% and >20%)
Parameter LA fibrosis area < 20% (n=48) LA fibrosis area >20% (n=39) P
Age, years 55.1+9.9 59.617.8 0.0428
NT-proBNP, pg/mL 57.3[24.2; 140.0] 146 [67.8; 276.0] 0.0011
GDEF-15, pg/mL 693.0 [514.5; 881.5] 874.5[732.0; 1081.0] 0.0038
RA volume index, mL/m? 22.1£7.5 27.317.1 0.0027
LVM]I, g/m? 86.0 [76.5; 100.5] 93.75[80.8; 112.3] 0.0909
LA diameter index, mm/m? 19.742.2 21.242.2 0.0002
LA volume index, mL/m? 28.9+8.8 35.2+8.1 0.0014

RA, right atrium; LA, left atrium; GDF-18, growth differential factor-15; LVMI, left ventricular mass index.
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Table S. Independent predictors of LA fibrosis >20% (logistic regression results)

95% CI for OR
Predictors B Wald test P OR
Lower Upper
LA volume index, mL/m2 0.076 5.796 0.016 1.079 1.014 1.147
GDF-15 (pg/mL) is above the median
(>767. pg/mL) 1.199 5.203 0.023 3.318 1.184 9.298
Constant -4.73S 13.050 0.000 0.009 — —

LA, left atrium; OR, odds ratio, CI, confidence interval.

expression and blood concentration of GDF-1S is believed
to be a manifestation of the integral signal of cellular stress,
organ dysfunction, and biological aging of the cardiovascular
and renal systems [S]. The identified correlations between
GDF-15 and such indicators as age, BMI, obesity, the
presence and severity of hypertension, CHF, CAD, GFR,
and NT-proBNP fully confirm this. Patients included in our
study had preserved LV systolic function. However, they
also had risk factors of AF, each of which contributed to
AF’s pathogenesis and might contribute to the development
of LA fibrosis through the formation of latent LV diastolic
dysfunction [ 16]. According to our data, GDF-15 turned out
to be such an integral biomarker, combining all pathogenetic
links implemented through the LV diastolic dysfunction,
since GDF-1S5 was significantly inversely correlated with
such indicators of the LV diastolic function as septal and
lateral mitral annular velocities in diastole (e’ septal and e’
lateral) and directly correlated with the LA diameter and
volume.

There are especially broad prospects for using GDF-15
as an independent prognostic biomarker of cardiovascular
events associated with CAD or heart failure, including in
the population of apparently healthy elderly people [17]. As
for patients with non-valvular AF, biomarker subanalyses
ARISTOTLE [8] and RE-LY [18] have been published,
which demonstrate that GDF-1S$ is an independent predictor
not only of thromboembolism, cardiovascular and all-cause
mortality, but also of major bleeding [8]. GDF-15, as a
predictor of adverse cardiovascular events, does not depend
on the presence of LV hypertrophy [18].

We have not found studies on the association of GDF-
1S with fibrosis in patients with non-valvular AF. In this
study, the area of LA low-voltage zones was used as a
surrogate marker of LA fibrosis, which, as shown above, is
well correlated in patients with AF with the fibrous substrate
dimensions assessed with delayed contrast — enhancement
magnetic resonance imaging [12]. When we compared the
area of LA fibrosis at various levels of GDF-15, we noted
that an increase in GDF-15 was accompanied by an increase
in the area of LA fibrosis: when GDEF-13 is higher than the
median, the area of fibrosis is significantly higher than when
GDF-1S is within the lower quartile range. Our results are
consistent with the findings of Yong-Ming Zhou et al. [19]

26

Figure 1. ROC curves used to predict
LA fibrosis >20%, AUC=0.762 (p=0.000)

ROC curves
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published in 2015, in that instance concerning patients with
AF and rheumatic heart disease. Specifically, the authors
identified positive correlations between the levels of plasma
GDEF-1S5 and the levels of GDF-15 pRNA in atrial tissue
samples collected from the atrial appendages resected during
heart-valve surgeries. The authors concluded that GDF-15
may be involved in the development and maintenance of
atrial fibrosis in patients with AF and rheumatic heart disease
and suggested it could later be used as a new biomarker to
evaluate myocardial fibrosis [19].

We attempted to evaluate the approximate dimensions
of fibrosis that can be predicted using the GDEF-1S$ level.
Fibrosis of more than 20% of the LA area was randomly
selected as the target for the prediction. The comparable
value was obtained in comparative analysis of the LA fibrosis
area in patients with GDF-15 levels above the median. The
step-by-step logistic regression analysis included variables as
potential predictors of fibrosis >20%, for which statistically
significant or near-significant differences were obtained
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TO JaBNeHNs, PEKOMEH/YETCS YBENMYMT 103y A0 16 M OAUH Pas B CYTKM. I'IaumeHTaM KOTDphIM He Y1an0Ch J0CTATOUHO CHUSMTb apTepaNIbHOE AaBAIEHHE 0ChE 4 Heflenb npveMa npenapara OpAMCC® B f103€ 16 MT B CYTKH, PEKOMEHAYETCA YBENMUUTH 103y 40 32 M OMMH paa
B CYTKW. Y NaLMEHTOB C NErkuM U1 yMepeHHbIM HapyLieHneM GyHKLMKM noyek (knupeHc kpeaTuhuHa 30-80 Mn/MuK/1,73 M? nnowiasu NOBEPXHOCTH TeNna), BKoYas NaLUEHTOB, H Ha I [03a npenaparta cocTaBnser 4 Mr/cy'r (1/2 Tabnetkn
o 8 Mr). XpoHuyeckas cepaeuHas HefloctaTouHocTb (XCH). PekoMenayeman HavanbHas fo3a npenapata Opaucc® cocTaBAset 4 Mr (1/2 Tabnetku no 8 mr) oanH pas B CyTKM. I'IoBblLueHwe [03bl 10 32 M O\H Pa3 B CYTKY MMM 10 MaKCUMalbHO NEPEHOCUMON 103bl NPOBOAMTCA
nyTeM ee yABOBHUS C UHTEPBANaMM He MeHee 2 Heaenb (CM. pasaen «0cobble ykaaaHusi»). NoNHYI0 MHHOPMALMIO CM. B MHCTPYKLUK N0 AeiicTaue: ap p . Haubonee 4acTo - ronoBoKpyXeHue/BepTUro, ronosHas 60/lb U pecnupatop-
Hble MHBEKUMH, 4aCTO ~ HApyWEHYE BYHKUMN NI0YEK, BKKOYas NOYEHYI0 HEAOCTATONHOCTb Y NIPEAPACTIONOKEHHbIX NAUMEHTOB. XPOHHIECKaR CepAYHas HEAOCTATOUHOCTb. HacTo ~ p Hasi T BYHKLUY NOYEK, BKIOYaR NOYEYHYI0
He/I0CTaTOYHOCTb Y NPe/PacioNoKeHHbIX NaLueHTos. C : TeMC CTeHO3 a0pTanbHOro U MUTPANIbHOTO Knananos, Lepety 6071e3Hb CepAwa, FMNEPTPODHIECKAR 0BCTPYKTUBHAR KapAUOMHONATHS,
COCTOAHME nocne T TaLMmM NOYKM, 4| /i CTeHO3 MOYeYHbIX apTepuii WM CTEHO3 apTepUM BAUHCTBEHHOI MOUKY, Nep HeJJOCTaTOYHOCTb TAXENOW CTENeHM (KNUPEHC KpeaTuHMHA MeHee 30 MI/MUH), reMOANanus,
rUNepKanuemms; y NalyueHTos co 06bemMom KpoBH, obueit W XMPYPriyecKuX BMeLaTenbeTs (pwcx Pa3BUTWS apTepUaNbHOM TUNOTEH3NM, BCTEACTBIE 6710Kafbl PAAC). MONHYI0 MHGOPMALMIO CM. B MHCTPYKUMH 110 NpUMEHe-
Huto. CpoK rofHOCTH: 2 rofa. YCnoBus oTnycKa: oTrnyckaroT no peenty. MonHas MHGopMaLus no npenapary COAEPXUTCS B MHCTPYKLUM NO MeAULMHCKOMY npumeHeHinto. CAN-RU-NP-00005

C ¢ neKapcTBeHHoro npenapara Opauce H®

Perucrpauuounbm HoMep nn- 002097 07 10.06.2013. Toprosoe Ha3BaHHe: Oppavce H®. MHH: ruaipoxnopoTuasua + kaHzaecaptaH. AKTUBHbIE BelecTBa: KaHpecapTaHa uunekcetun 16,0 Mr/32,0 mr/ 32,0 mr; ruapoxnopotiasug 12,5 mr/12,5 mr/25,0 Mr. JlekapcTeenHas popma:

Tabnetku. M neyeHue ap ot runep Y NALWEHTOB, KOTOPbIM NOKA3aHa KOMBUHUPOBaHHas Tepanus. Coco6 NpUMeHeHns i Ao3bl: npenapat Opaucc H® cnegyeT NPUHUMATb OAMH Pas B CYTKU BHE 3aBUCUMOCTM OT MPUEMaA MULLM.

PekoMenzyemas fo3a - 1 Tabnetka 1 pas B CyTki. PeKoMeHAyeTCA TUTPOBaHYE A03bl KaHAECAPTaHa MepeA NepeBoAOM NaLMeHTa C MOHOTEpany rMAPOX/IOPOTUa3UAOM Ha Tepanuio npenapatoM Opancc H®. Mpu W NauneHToB T C MOHOTEpanuM

npenapatom Opaucc® Ha Tepanuio npenapatom Opauce H®. OCHOBHO rMMOTEH3NBHbIi 3heKT A0CTUraeTCs, Kak NPpaBuAo, B NepBble 4 HeieNU NoCAe Havana neyeHus. Moyl MHHOPMALUIO CM. B UHCTPYKLUK No o. Mp noi 4yBCTBUTE/b-

HOCTb K KaHAECApTaHy, IAPOXNOPOTMa3uzY, APYTMM KOMMOHEHTaM npenapara i K Apyrum IM CYb() na; Tb; NEPUOJ FPYHOTO BCKAaPMAUBAHNS; HENePeHOCMMOCTb N1aKTO3bl; AeDULMT NaKTa3bl; CUHAPOM [11l0KO30-TaNakTo3HOM ManbabeopbLm;

nepawwnm TUNepab0CTEPOHM3M; MOKArpa; TAXenoe Hapylenne dyHkUM nouek (CKopocTb Kiy60ukoBoV GunbTpaumu (CK®) meree 30 Ma/MuH/1,73 M? nnowaan nosepxHOCTY Tena); mmem:le HapyleHns GYHKLMM NeyeHn; xonectas; ped)panepuaﬂ runokanuemus,
nocne T TaLMmM NOYKM, IETCKUIA BO3pacT A0 18 NeT; 0HOBPEMEHHOR NPUMEHEHNE C aNUCKUPEHOM WU A npenapatamu y it uunm y

myHKuwM noyek (cKopocTb kny60ouKkoBoi GunbTpaumuy (CK®) MeHee 60 Mn/MuH/1,73 M2 nnoaan W Tena), oe n ¢ uHru6utopamm AMN® y nauneHTos ¢ amaﬁemueckom Hedponatueit. neucrsue r FMHEpFﬂMKEMMR,

TUNEPYPUKEMHS, TMNOHATPUEMUS, T BEPTHUIO, T CNaGOCTb, PECTIMPATOPHbIE MHOEKLYM, NIOBBILEHVE KOHLEHTPALMM XONECTepUHa, TPUTMMLEPUAOB B NriasMe KPoBH. MOIHYI0 MHGOPMALMIO CM. B MHCTPYKLMY No 0.C

dyHKLun novex (KK Gonee 30 Mn/MuH), HEOCTATOUHOCTb YHKUUM NEUEHY; TAXKENas XpOHUECKas CepAeuHas HefloCTaTOuHOCTb; ABYCTOPOHHMUI CTEHO3 NOYEUHbIX APTEpHii; CTEHO3 apTepu eAMHCTBEHHO! NOUKY; reMOLMHAMUYECKM 3HAUMMbIN CTEHO3 a0pTanbHOTo W

MUTPIbHOTO KnanaHa; MIEMAYECKas 60/1e3Hb CEpAUa; rMNepTPoBHYEecKan 0B6CTpYKTUBHES s, o6bema uieii kposu (OLIK); nAnaber, ; 0CTPas MUONWS; 3aKPbITOYroNbHas raykoma; CUCTeMHas

KpacHas BonyaHka. CpoK rogHocTy: 2 roaa. Yenoeus otnycka: 0Tnyckatot no peuenty. Monxas MHGopmaLus no npenapary COAEPKMUTCA B UHCTPYKLMK NO MEAULIMHCKOMY I'IpMMEHEHWO CANH-RU-NP-00003

000 «TeBa» Poccus,
115054, MockBa, yn. Banosas, 4. 35. Ten. + 7 (495) 644-22-34, dbakc +7 (495) 644-22-35. E-mail: info@teva.ru, www.teva.ru. OTKPBIBAA BOSMOMKHOC TV

119 nHHOPMMPOBAHMA MEAMLIMHCKMX CMIEUManuCToB, He AN AeMoHCTpaLmn naumentaMm. CAN-RU-00221-DOC-PHARM 019 JOCTYTHOMO 310POBBA
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using the criterion of the presence or absence of this
condition. Only two predictors were included in the final
model: the level of GDF-15 above the median and the LA
volume index. The published results of our previous study
showed that NT-proBNP, structural cardiac remodeling
in the form of eccentric LV hypertrophy, and LA volume
index >34 mL/m? may be independent predictors of
severe (>35%) LA fibrosis [20]. In this study, there were
no differences in heart geometry types between patients
with different GDEFE-1S5 levels. Thus, the types of structural
LV remodeling were not included in the model. The NT-
proBNP level also proved to be a less potent predictor than
GDF-15 and was excluded from the model. It was obviously
due to a «softer» measure of >20% taken as a criterion for
the severity of LA fibrosis than that in the above study [20].
Therefore, patients with fibrosis >20% had a relatively low
median NT-proBNP level (146 pg/mL) and did not exceed
the reference level (125 pg/mL). The second independent
predictor was LA volume index, which is well expected since
itis generally accepted that LA fibrosis is proportional to the
degree of LA dilatation [16], which in turn is a consequence
of LV diastolic dysfunction, the indicators of which were
shown to be statistically significantly correlated with the
level of GDF-1S5.

Thus, GDF-15 may be not only a prognostic marker of
adverse outcomes in patients with non-valvular AF but also
an independent predictor of the severity of LA fibrosis.

Limitations

The study included a relatively small number of patients.
GDEF-15 was measured using an analytical set for research
purposes, therefore requiring an expanded study and
the definition of peculiar reference values, including for
individual age categories. The point-by-point EVM did not
establish the optimal parameters of mapping density. EVM
was performed in some patients with AF, which could cause
an error in calculating the LA areas of low voltage.

Conclusion

The level of growth differentiation factor-15 is associated
with the presence and severity of the main risk factors of atrial
fibrillation and the severity of left atrial fibrosis. Elevated
growth differentiation factor-15 above the median and left
atrial volume index are independent predictors of left atrial
fibrosis more than 20% of the left atrial area in patients with
preserved left ventricular systolic function.
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