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Chronic heart failure (CHF) is a disease that negatively af-
fects the prognosis of patients. The presence of aggravat-
ing (comorbid) conditions, in particular connective tissue
disorders, can aggravate the course of heart failure (HF).
Modern immunologic markers can be used for additional
assessment of the severity of the CHF course.

The aim of the study was to investigate possible asso-
ciations of galectin-3 with laboratory and instrumental
parameters in patients with CHF and osteoarthritis (0A).
Methods. A one-stage cross-sectional study was per-
formed in 115 patients with CHF who were undergoing
outpatient follow-up: 65 patients — the study group with
CHF and knee OA and 50 patients — the group with CHF
without OA. A comparative analysis of laboratory and in-
strumental parameters reflecting the severity of OA pro-
gression and galectin-3 in both groups was performed, as
well as the search for possible associations of galectin-3
with parameters reflecting the severity of CHF. The re-
sults of the comparative analysis are presented as me-

dian (Me] with first (Q1) and third (Q3) quartiles based on
the Mann-Whitney test. The method of linear regression
analysis was used to analyze the characteristics of the
analyzed associations between several parameters. The
critical level of significance of the statistical hypotheses
evaluated was p<0.05. Comparison of frequency differ-
ences in the analyzed groups was performed using the
y2-Pearson test.

Results. Significant differences in creatinine levels, glo-
merular filtration rate (GFR), changes in lipidogram pa-
rameters were found between the studied groups. Higher
rate of left ventricular hypertrophy (LVH), higher values of
left ventricular myocardial mass index and ratio of trans-
mitral flow parameters were found in the studied group
(CHF and OA) compared to patients with CHF without OA.
A statistically significant increased level of galectin-3 was
found in the group of patients with CHF and OA compared
to patients without OA: 39.4 (30.3 — 68.2) and 19.1 (15.5 —
8.4) ng/mL, respectively. Also in the group of patients with
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CHF and OA, a logistic regression model was constructed
with galectin-3 levels and parameters reflecting the se-
verity of the CHF course.

Conclusion. Chronic low-intensity inflammatory pro-
cess, as exemplified by OA, may significantly worsen the
course of CHF. The increased level of galectin-3 and its
association with parameters reflecting the severity of the
HF course in the group of patients with CHF and OA may
indicate more pronounced myocardial fibrosis and a high-
er risk of adverse outcomes compared to patients with-
out OA.

Keywords: chronic heart failure, osteoarthritis, comor-
bidity, galectin-3

Introduction

In recent years, a substantial amount of data has ac-
cumulated in the literature regarding the pathogenet-
ic aggravating associations of cardiovascular diseas-
es (CVD) with osteoarthritis (0OA). According to me-
ta-analyses including 15 studies with 32,278,744 par-
ticipants, the prevalence of cardiovascular pathology
in patients with OA ranges from 24 % to 39 %. These
patients have been reported to have an increased risk
of CVD, including coronary heart disease (CHD), arte-
rial hypertension (AH), and chronic heart failure (CHF)
[1-3]. The increased risk of CVD development with the
background of OA is caused by a number of factors:
chronic non-infectious inflammation of low severity,
which leads to a progression of endothelial dysfunc-
tion and development of atherosclerosis; constant
intake of painkillers — non-steroidal anti-inflamma-
tory drugs, leading to deterioration of renal function,
fluid retention in the body; decreased physical activity
[4]. These factors lead to the development of AH or
worsen the course of existing one [5]. The presence
of CVD and OA in patients is often associated with the
presence of obesity [6].

The study of the progression of CHF in patients
with OA is currently trending. The role of chronic
inflammation in the development of CHF is actively
discussed. According to the available data, proin-
flammatory cytokines may play a leading role in the
development and progression of CHF. Patients with
CHF with preserved left ventricular ejection fraction
(LVEF] in the setting of pre-existing rheumatic pa-
thology, particularly OA, should be considered as a
distinct risk group [7, 8]. Immunologic cytokines, in
particular galectin-3, a marker of myocardial fibro-
sis involved in the regulation of reactions such as cell
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differentiation, cell cycle and apoptosis, may provide
additional information about the severity and prog-
nosis of such patients. The study of its properties in
patients with CHF and OA may be valuable for deter-
mining additional clinical data and prognosis [9, 10].

The aim of the study was to perform a comparative
analysis of laboratory and instrumental parameters
of CHF in patients with and without OA, including the
myocardial fibrosis marker galectin-3, and its possi-
ble associations with CHF severity parameters.

Methods
The study included 65 patients with CHF and OA; 50
patients with CHF and without OA. Examination and
enrollment into the study were carried out in the
therapeutic and rheumatological departments of the
Irkutsk City Clinical Hospital No. 1. When patients
were included in the study, individual consultations
were conducted in accordance with the ethical prin-
ciples required by the Declaration of Helsinki of the
World Medical Association, revised in 2013. The work
was approved by the protocol of the local ethics com-
mittee of the above-mentioned hospital, on the ba-
sis of structural subdivisions where the inclusion of
patients was carried out (protocol dated 05.10.2013).
When agreeing to participate in the study, patients
signed a voluntary informed consent.

Inclusion criteria for the study were:

— Age between 50 and 70 years;

— presence of CHF confirmed on the basis of cur-
rent clinical guidelines;

— CHF developed with the background of CHD and/
or hypertension;

— presence of OA confirmed on the basis of cur-
rent clinical guidelines;
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Exclusion criteria for the study were:

— severe course of CHF (Functional classes (FC)
[l and IV CHF according to NYHAJ;

— non-ischemic etiology of CHF;

— secondary (posttraumatic) knee OA;

— diabetes mellitus;

— GFR less than 30 mL/min/1.73m?2.

The diagnosis of CHF was confirmed based on clin-
ical guidelines [11, 12]. The general characterization
of patients is presented in Table 1.

Results

The comparative analysis of echocardiographic
(EchoCG) parameters showed no significant differ-
ences in the parameters compared, except for the
increase in left ventricular mass index (LVMI) and the
ratio of early to late mitral velocity, which was found
in the group of patients with CHF and OA (Table 3).

Table 3. Comparative analysis of morphologic parameters
of myocardium

Parameter | CHF and 0A (n=s5) | CHF [wn|=tl510r;0 o P
Table 1. Characteristics of patients 00
.cm;
T Me (71 -03) 4.4 (4.4-5.8) 4.7 (4.2-5.6) 0.5
Parameter CHFand OA | CHFwithnoOA | P x ESD, cm;
(n=65 (n=50] Me (01-03) 3.3(2.4-4.2) 3.2(2.2-4.1) 0.2
Age, years; B N LVPW, cm; B _
Me (a1 — Q3] 58 (52-65) 56 (50-63) | 0.07 Me (Q1-Q3) 12(1.1-1.4) 115 (1-1.3) 0.6
CHF course IVST, cm;
duration, years; 6(4-8) 5 (5-10) 0.08 Me (Q1-Q3) 1.2 (1.15-1.3) 1.1(1.12-1.18) 0.2
Me (Q1 — Q3) ;
batients with CHD 9/ | 127.40078-1343) | 1185 104.1125.6) | 0.03
n (%) ' 65 (100%) 50 (100 %) 0.1 0.01 LVEF
- - o 45.05 (42.4-51.7) 44.2 (41.3-52.1) 0.09
Patients with AH 57 (88%) £2084%) | 0.09 | 005 Me (@1-Q3)
and CHD, n (%) E/A
Me (Q1-Q3) 1.1(0.9-1.2) 0.9 (0.7-1.0) 0.02
Comparative analysis of the therapy taken by the LVH, n (%) 611(95%) 46 (93%) [XZU':U%‘”

patients is presented in Table 2.

Table 2. Drug therapy taken

Groups
Medications CHFand OA | CHF with no 0A P x
(n=65) (n=50)

ACE inhibitors 14 (22%) 13 (25%) 0.07 | 2.1
ARBs 30 (46 %) 20 (40%) 006 | 1.9
Beta-blockers 65 (100%) 50 (100 %) 0.1 1
MRAs 11 (17%) 10 (21 %) 009 | 1.4
Statins 55 (85 %) 42 (84 %) 008 | 1.3

Standard laboratory and instrumental tests were
performed in the study groups. The serum concen-
tration of galectin-3 was analyzed. The obtained data
were analyzed using the software STATISTICA 10.0.
Evaluation of data distribution characteristics was
performed using Shapiro-Wilk test. The results of
comparative analysis are presented as medians (Me)
with indication of first (Q1) and third (Q3) quartiles
on the basis of Mann-Whitney U-test. The method
of linear regression analysis was used to assess the
associations of several parameters. The critical level
of significance of the evaluated statistical hypotheses
was p < 0.05. Comparison of frequency differences in
the analyzed groups was performed using y?-Pearson
test [13].

Comparative analysis of the levels of the N-terminal
pro-B-type natriuretic peptide (NT-proBNP) showed
no statistically significant differences between the
groups studied (Fig. 1).

The analysis of laboratory parameters in the stud-
ied groups revealed statistically significant differenc-
es in erythrocyte sedimentation rate and C-reactive
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Fig. 1. Comparative analysis of NT-proBNP levels, pg/mL
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Table 4. Comparative analysis of laboratory parameters

Parameter CHF and OA (n=65) CHF with no OA (n=50) P
Hemoglobin, g/l 112.1(95.06 -129.2) 130.9 (119 -139.4) 0.008
Erythrocytes, 10'2/L 3.3(2.05-3.9) 4.4 (3.4-4.9) 0.009
Thrombocytes, 10°/L 385.9 (256.6-456.8) 372.1(282.3-411.5) 0.07
Erythrocyte sedimentation rate, mm/h 33.6 (14.8-45.8) 7.1(3.3-10.4) 0.001
Glucose, mmol/L 5.1(3.7-6.1) 5.6 (4.2-8) 0.3
Glycated hemoglobin, % 5.4 (3.3-6.1) 5.3(3.9-5.8) 0.2
Total protein, g/L 79.6 (59.01-88.4) 77.6 (56.05-85.6) 0.06
Creatinine, pmol/L 98.3(72.5-133.2) 74.2 (65.2-111.4) 0.001
GFR, ml/min 63.2 (54.2-80.2) 74.8 (64.5-90.1) 0.004
C-reactive protein, mg/L 34.01 (14.4-54.01) 2.1(0.3-3.2) 0.06
Potassium, mmol/L 3.9(3.3-5.2) 4.2 (3.2-5.09) 0.09
Sodium, mmol/L 120.2 (112.9-145.2) 138.5 (114.5-142.8) 0.2
Calcium, mmol/L 2.1(1.9-2.4) 1.9 (1.5-2.1) 0.05
Aspartate aminotransferase, IU/L 22.9 (15.5-26.5) 20.7 (16.9-28.9) 0.1
Alanine aminotransferase, IU/L 22.1(13.09-26.3) 21.7 (14.5-25.8) 0.5
Total cholesterol, mmol/L 5.5(4.1-6.1) 4.2 (3.4-5.1) 0.04
Triglycerides, mmol/L 2.04(0.9-2.5) 1.5(0.7-2.1) 0.001
LDL, mmol/L 2.4(1.1-2.9) 1.9 (0.6-2.1) 0.04
HDL, mmol/L 0.9 (0.3-1.1) 1.3(0.4-1.5) 0.03
Atherogenicity coefficient 5.2 (4.1-5.6) 3.3(2.9-4.5) 0.001
Systolic BP 143.5 (132-155) 136.5 (124-149) 0.04
Diastolic BP 90.5 (70-111) 80 (65-95) 0.02

protein levels in the OA group. Significantly increased
creatinine level and decreased glomerular filtration
rate (GFR) were also found in the OA group. These
findings are probably due to the presence of chron-
ic inflammatory process as well as regular intake
of non-steroidal anti-inflammatory drugs (NSAIDs).
Changes in lipidogram parameters and higher levels
of mean blood pressure (BP) were also found in the
CHF and OA group (Table 4).

A significant increase in galectin-3 levels was
found in the group of patients with CHF and OA com-
pared to patients without OA (Fig. 2).

When building a regression model with the level of
galectin-3 and earlier found parameters having sta-
tistically significant differences, a statistical associa-
tion was obtained indicating the deterioration of these
indicators with a background of increasing galectin-3
concentration (Table 5, Fig. 3).

Table 5. Results of linear regression analysis

Galectin-3: Me (@ — Q3)
Parameters 39.4(30.3 — 68.2); t=2.14; p=0.043
r r2 beta p
C-reactive protein, mg/L 0.34 0.24 0.34 0.04
NT-proBNP, pg/l 0.28 0.29 0.35 0.008
Total cholesterol, mmol/L 0.3 0.4 0.44 0.006
LDL, mmol/L 0.41 0.31 0.2 0.001
LVH 0.2 0.3 0.3 0.03
LVMI, g/m? 0.2 0.25 0.4 0.01
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Fig. 2. Galectin-3 levels

Discussion

Low-level chronic inflammation is thought to be a
major factor in the development and progression of
CHF [14]. The presence of OA in patients with CHF is
a serious aggravating factor. The results of this study
are consistent with this hypothesis, namely the statis-
tically significant increased levels of galectin-3, LVMI,
E/A and incidence rate of LVH compared to patients
without OA. The absence of significant differences in



ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (Online)
http://www.heart-vdj.com

International Heart and Vascular Disease Journal. Volume 12, N2 42, June 2024

25

Predicted and observed values

Dependent variable: galectin-3

60
00
50
°
w 40
@
=2
g 30 .
o
@
c
2= ]
o R e,
L——— i
10
D i i
10 1" 12 13 14 15 16

Predicted values

95% ClI

Fig. 3. Linear regression of galectin-3 with the studied parameters

NT-proBNP levels between groups may indicate the
absence of clinical manifestations of CHF in the pres-
ence of the above changes.

In our opinion, the found statistically significant dif-
ferences in BP levels are noteworthy. The reasons for
such changes may be, on the one hand, sodium reten-
tion, constant intake of NSAIDs, as well as changes in
the state of the vascular wall with the background of
more pronounced changes in lipidogram parameters.
This hypothesis is in accordance with the opinion of
other authors working in this field. The combination
of dyslipidemia, hypertension and chronic low-inten-
sity inflammation is the most important pathogenetic
comorbid combination that significantly worsens the
prognosis of patients [15, 16].

For CHF patients with preserved and moderately
reduced LVEF with OA, determining the prognosis is
an important and open question. Given the lack of dif-
ferences in many echocardiographic parameters and
NT-proBNP levels, the use of immunologic markers
is likely to be a relevant direction. The obtained re-
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