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Background: Heart failure (HF) is a clinical syndrome in which the heart cannot pump enough blood for the needs of the human body in
terms of life functions. Some biochemical diagnostic tests as well as echocardiography play a role in the early diagnosis of this syndrome.
The complex pathophysiology of HF suggests that many other markers may be useful in diagnosis and follow-up. Aim: After many recent
studies, it has been suggested that adipokines fetuin-A, omentin-1, and chemerin may be suitable biomarkers for the diagnosis of HF. Our
main aim in this study is to determine the relationship between fetuin-A, omentin-1, and chemerin levels with HF clinical classification.
Methods: The patients admitted to the cardiology service with symptomatic HF with HF with preserved ejection fraction (HF-pEF, n = 62),
HF with reduced EF (HF-rEF, n = 61) and HF with mid-range EF (HF-mrEF, n = 63) were included in the study. A total of 246 participants
were evaluated by taking the control group (n = 60) for comparison. The main characteristics of all groups were recorded, and serum levels
of fetuin-A, omentin-1, and chemerin were evaluated. Results: When compared with the control group, there was a significant difference for
fetuin-A with the HF-rEF group (452.3 [441.4-528.9]; 555.3 [453.7-615.6] P < 0.001, respectively). When evaluating for omentin-1, there
was a significant difference between the control group and HF-rEF. However, there was no significant difference for chemerin between the HF
groups and the control group. Significant cutoff value for fetuin-A was found to be 485 in receiver operating characteristic analysis (area under
curve: 0.74 sens: 0.72 (95% confidence interval [CI]: 0.57-0.82), spec: 0.69 (95% CI: 0.59-0.83), P < 0.001). Conclusion: Serum fetuin-A
levels were found to be high in the HF-mrEF and HF-rEF groups from the HF groups and can be used in the diagnosis of the HF-rEF group.
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INTRODUCTION Adipose tissue, which was originally thought to be only a depot
or free fatty acid source for triglycerides, is now considered
a very important part of the energy mechanism with many
enzymes, growth factors, cytokines, and hormones it secretes.™!
It is known that mature adipocytes act as an endocrine organ
in adipose tissue and play a role in organ communication
through the mediators they secrete.” These mediators, which
are actively secreted from white adipose tissue, are called
adipokines. The mediators play a role in many metabolic and

Heart failure (HF) is a complex syndrome, which causes the heart’s
inability to send oxygen to the tissues to meet its metabolic needs,
or which proceeds with high filling pressures due to structural
anomalies, insufficient cardiac filling, and neurohormonal
activation, consequentially where symptoms such as shortness
of breath, rapid fatigue, and clinical signs such as peripheral
edema occur.!! Despite well-regulated therapeutic treatments,
HF remains a leading cause of death worldwide.” Therefore,
early diagnosis and treatment of HF is important in reducing the
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physiological events of the body such as coagulation, nutrition,
vascular remodelling, appetite, energy balance, blood pressure
regulation, insulin and glucose metabolism, lipid metabolism,
and inflammation.[®!

It is known that changes in the amount of adipokines secreted
by adipose tissue play a role in the pathogenesis of diseases.
The relationship between adipokines and obesity and
obesity-related pathological processes was initially defined.!”
It has been observed that type 2 diabetes and cardiovascular
diseases may occur as a result of systemic inflammation,
especially in visceral lipoidosis. Increased cytokine levels as
aresult of this inflammation cause myocyte loss and apoptosis
in vascular endothelial cells, leading to left ventricular (LV)
dilatation and hence HF.'¥! Studies have also revealed the
role of adipokines in cardiovascular diseases.”! It has been
suggested that fetuin-A, omentin-1, and chemerin might
be suitable biomarkers for HF.['*!'l However, how these
biomarkers change according to HF subgroups has not yet been
defined. The study was designed based on the evidence gap,
and its main purpose is to evaluate the relationship between
fetuin-A, omentin-1, and chemerin with clinical classification
in HF groups.

MEeTHODS

The research is a case-controlled cross-sectional study
consisting of experimental and control groups. The research was
conducted in a manner consisting of the patients hospitalized
with symptomatic HF at a local university hospital between
March 2018 and March 2019 and the volunteers without a
diagnosis of HF forming the control group. Approval was
obtained from the ethics committee of the Sivas Cumhuriyet
University-date: February 6, 2018, number: 2018-02/06-where
our institution was conducted, and informed consent was
obtained from the participants or their guardians.

The study complies with the principles set out in the declaration
of Helsinki and has been approved by the local university
hospital ethics committee.

Approximately 60 patients were planned to be included in
the study for each HF group. These groups were completed
according to the diagnoses of the consecutive patients.
The control group was planned to consist of 60 patients
without HF. The patient group consisted of 186 patients
with a diagnosis of HF (62 preserved ejection fractioned
HF [HF-pEF], 61 reduced ejection fraction HF [HF-rEF],
63 midrange ejection fraction HF [HF-mrEF]). The control
group consisted of 60 age-matched patients without HF.
The patients included in the patient group of the study were
selected from those with chronic HF and those who presented
with acute exacerbation of HF. The drugs used by the patients
regularly in the last month were noted. Echocardiography was
performed with Vivid 3 echocardiography device (General
Electrics, Vivid 3 echocardiography, Milwaukee, WI, USA)
in the Echocardiography Laboratory of the local university
hospital. All echocardiographic evaluations were performed

separately by two experienced cardiologists who were blind to
the study design, in accordance with the recommendations of
the American Echocardiography Association.['! The identity
of the patient, blood pressure during the examination, and
electrocardiography (ECG) recording with clear P and R waves
were observed on the echocardiography device screen. The
patient was placed in the left lateral decubitus position for
parasternal and apical examinations. For parasternal imaging,
the transducer was placed in the third or fourth intercostal
space and long- or short-axis views of the heart were obtained.
For apical examination, the transducer was placed where the
apical beat was felt, and four and five chambers of the heart
were imaged. LV end-diastolic diameter were measured at the
end of diastole and left atrial size at the end of systole from
parasternal and apical viewing windows. Myocardial thickness
used for LV hypertrophy was calculated from the short axis
epicardial and cavity areas. Modified Simpson method was
used for LV ejection fraction (EF).

The age, gender, and medical history of the patients included
in the study (diabetes mellitus, hypertension, hyperlipidaemia,
comorbidities, smoking status, and medications) were
questioned, and their body mass index (BMI) was calculated.
Blood samples of the patients were taken within the first 12 h
after admission with decompensation. For blood sampling,
the patients were taken after 10 h of fasting and nonsmoking.
Subsequently, venous blood samples were taken from the
patients after 15 min of rest in a sitting position for biochemical
examinations. After obtaining detailed consent from the
control group and patients diagnosed with HF, 5 ml venous
blood samples were taken into a gel biochemistry tube (BD
Vacutainer). Lateron, serums separated from venous blood
samples by centrifugation for 15 min at 15000 rpm were then
stored in Eppendorf tubes (2 ml) at —20°C. During the analysis,
after the serums are left to dissolve at room temperature,
fetuin-A, omentin-1, chemerin, and NT-proBNP values were
calculated by using Elabscience brand manual enzyme-linked
immunosorbent assay kits and enzyme-linked binding protein
assay sandwich method. Five ml full blood was taken into a
gel biochemistry tube (BD Vacutainer) for other biochemical
examinations of the patients, and 2 ml full blood was taken into
a ethylenediaminetetraacetic acid tube for hemogram analysis.
The samples for biochemical examinations were studied on
Beckman Coulter AUS800 device, and those for hemogram
were studied in DIRUI BF 6500 device.

The inclusion criteria were that the patients be in any of the
HF groups and be symptomatic. For the diagnosis of HF-rEF
in the patient group; it was requested that EF <40 and that
patients have symptoms or signs of HF. For the diagnosis of
HF-mrEF, it was requested that EF value be between 40 and
49, NT-proBNP >125 pg/ml the left atrial dilation (left atrial
volume index of >34 ml/m?)/LV hypertrophy (LV mass index
male >115 g/m? female >95 g/m?) and having HF symptoms
and signs, For the diagnosis of HF-pEF, it was requested that
EF >50, NT-proBNP >125 pg/ml the left atrial dilation (left
atrial volume index of >34 ml/m?)/LV hypertrophy (LV mass
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index male >115 g/m? female >95 g/m?) having HF symptoms
and signs.["¥] All of the patients included in the control group
were selected from those who admitted to the local university
hospital and did not have HF.

The patients with active infection, malignancy, coagulation
disorder, under 18 years of age, storage diseases (glycogen,
lipid, lysosomal, etc.), acute kidney disease, end-stage
renal failure, severe anemia, and recent acute coronary
syndrome (first 6 months) were not included in the study.

The data obtained from the study were evaluated with
the SPSS (22.0; SPSS Inc., Armonk, NY, USA) program.
The categorical variables were expressed as number and
percentage (n%), whereas continuous variables were expressed
as mean * standard deviationor median, interquartile range
according to the distribution of the data. The normality of
the data was measured with the Kolmogorov—Smirnov test.
If the data met the parametric conditions (data are obtained
by interval, ratio scale, and normal distribution), they
were analyzed with an independent sample f-test for two
independent groups and the F test (ANOVA) for more than two
independent groups. While ANOVA is used for comparisons
with more than two independent groups, the Tukey test was
used for those who provided the homogeneity assumption
to determine which group was different from the others,
Games-Howell test was used for those who did not provide
the assumption of homogeneity. Mann Whitney U was used
for two independent groups when it did not satisfy any or all
of the parametric assumptions. The Chi-square test was used
to evaluate the categorically obtained data. Receiver operating
characteristic (ROC) graph was obtained by applying ROC
analysis to evaluate the diagnostic test performance of fetuin-A
diagnostic test in determining the HF-rEF status. Spearmen
correlation analysis was used for the correlation analysis of
fetuin-A and NT-proBNP values. For statistical significance,
the rate was taken as P < 0.05 in the tests.

Ethical statement

Approval was obtained from the ethics committee of the Sivas
Cumbhuriyet University -date: 06.02.2018, number: 2018-02/06-
where our institution was conducted, and informed consent was
obtained from the participants or their guardians.

ResuLts

The basic characteristics, age, BMI, comorbidities, used
medications, ECG rhythm and smoking habits of the patients
included in the study and those of the control group were
noted. The basic characteristics of the patients are detailed
in Table 1. Sixty patients (28 women and 32 men, mean age
67.35 4 6.65 years) in the control group, 186 patients in the HF
group (62 patients HF-pEF (37 women and 25 men mean age:
71.53 +7.05), 61 patients HF-rEF (25 females and 36 males
mean age: 67.62 £+ 9.89), 63 patients HF-mrEF (32 females
and 31 males mean age: 69.93 + 11.59)] were evaluated.
The proportion of female patients was significantly higher
in the HFpEF patient group compared to the other patient

groups and the control group (P < 0.01). The BMIs of
the patients and control group were calculated separately
and it was detected that 30.21 + 6.20 kg/m? in HF-rEF,
32.72 £+ 8.08 kg/m? in HF-mrEF, 33.46 + 7.05 kg/m? in HF-pEF,
and 29.27 + 4.33 kg/m? in the control group. BMI was found
to be higher in HFpEF compared to other patient groups
and control group and this was significant (P < 0.01). While
52 (85.24%) patients had coronary artery disease (CAD) in
the HF-rEF patient group, CAD was present at 50 (79.36%)
patients in HF-mrEF, at 37 (5§9.67%) patients in HF-pEF and
at 32 (53.33%) patients in the control group. CAD was found
to be significantly higher in the HF-rEF and HF-mrEF patient
group compared to the control group (P <0.001), but there was
no significant difference between the HF-pEF patient group
and the control group. Among the patient groups, especially
in HF-rEF and HF-mrEF, the rate of beta-blocker and ACE/
ARB use was found to be above 90% [Table 1].

The functional capacities of the patients also varied between
the groups [Table 2]. Functional capacities of the patients were
determined according to New York Heart Association (NYHA)
evaluation.

There was no significant difference in many biochemical
parameters in the patient and control groups. However, it
was found that the values as glucose (HF-rEF 117 mg/dL
(90-144 mg/dL), HF-mrEF 112 mg/dL (89-130 mg/dL), HF-pEF
109 mg/dL (96-132 mg/dL), control 95 mg/dL (90-112 mg/dL),
p: 0.008), creatinine (HF-rEF 1.19 £ 0.36 mg/dL, HF-mrEF
1.13 + 0.51 mg/dL, HF-pEF 1.27 + 0.57 mg/dL, control
0.83 + 0.18 mg/dL, P < 0.001) and BUN (HF-rEF
28.04 + 14.29 mg/dL, HF-mrEF 27.83 + 13.46 mg/dL, HF-pEF
33.34415.10 mg/dL, control 15.96 + 5.41 mg/dL, P <0.001)
were higher in the patient groups compared to the control group
[Table 3]. LDL values (HF-rEF 89.83 + 38.71 mg/dL, HF-mrEF
87.25 £ 37.87 mg/dL, HF-pEF 91.12 £ 34.50 mg/dL, control
108.63 +£35.23 mg/dL, p: 0.006) were found to be higher in the
control group compared to the patient groups [Table 3]. While
the CRP value shown in Table 3 (HF-rEF 14.35 + 14.87 mg/L,
HF-mrEF 10.93 + 13.73 mg/L, HF-pEF 17.49 +22.15 mg/L,
control 6.00 £ 6.44 mg/L, P<0.001) was similar in the patient
groups, it was found significantly higher in HF-rEF and
HF-pEF compared to the control group.

Fetuin-A

Fetuin-A value [HF-rEF 555.3 ng/mL (453.7-615.6 ng/mL),
HF-mrEF 443.2 ng/mL (436.2-453.2 ng/mL), HF-pEF
512.7 ng/mL (452.6-571.6 ng/mL), control 452.3 ng/mL
(441.4-528.9 ng/mL), P < 0.001] HF-rEF and HF-pEF
was found to be significantly higher in patient groups
than the control group [Table 3]. However, no significant
difference was found in HF-mrEF compared to the control
group [Table 3]. When all HF groups were evaluated together
and compared with the control group, it was observed that
only fetuin-A (P = 0.031) made a significant difference, but
there was no significant difference in omentin-1 and chemerin
(p: 0.879, p: 0.487, respectively).
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Table 1: Distribution of the basic characteristics of the groups

Variables HF-rEF (n=61) HF-mrEF (n=63) HF-pEF (n=62) Control (7=60) P

Age, meantSD 67.62+9.89 69.93+11.59 71.53+11.65 67.35+6.65 0.29
BMI, mean+SD 30.21+6.20° 32.72+8.08* 33.46+7.05° 29.27+4.33 0.01
Gender (female), 1 (%) 25 (41 32 (50.8) 37 (59.7) 28 (46.7)° <0.01
Diabetes mellitus, 7 (%) 33 (54.09) 33 (47.61) 30 (48.38) 22 (36.66) 0.18
Hypertension, 7 (%) 37 (60.65) 41 (65.07) 46 (74.19) 35 (58.33) 0.293
COPD, n (%) 19 (31.14) 14 (22.22) 23 (37.09) - <0.01
Asthma, 1 (%) 1(1.69) 4(6.34) 4 (6.45) - 0.131
CAD, n (%) 52 (85.24) 50 (79.36)* 37 (59.67)° 32(53.33)° <0.01
Atrial fibrillation, 7 (%) 25 (40.98) 22 (34.92) 26 (41.93) 1 (1.66) <0.01
Pace thythm, 7 (%) 3(4.91) 1(1.58) 1(1.61) - 0.274
LBBB, 1 (%) 10 (16.39) 5(7.93) 2(3.22) - 0.02
Smoking, 1 (%) 10 (16.39) 3 (4.76) 3 (4.83) 5(8.33) 0.07
Furosemid dosage (mg), mean+SD 93.77+46.69 92.69+52.70 118.70+50.68 - <0.01
Digoxin, n (%) 7(11.47) 2(3.17) 3 (4.83) - 0.026
MRA, n (%) 47 (77.04) 34 (53.96) 23 (37.09) y <0.01
Ivabradin, n (%) 7(11.47) 4(6.34) - - 0.004
ACE/ARB, 1 (%) 56 (91.80) 55 (87.30) 42 (67.74) 16 (26.66) <0.01
Beta-blocker, 1 (%) 60 (98.369) 57 (90.47) 46 (74.19) 1 (1.66) <0.01
Antiaggregan, n (%) 40 (65.57) 40 (63.49) 28 (45.16) 24 (40) 0.004
Warfarin, n (%) 4(6.65) 5(7.93) 9 (14.51) 1 (1.66) 0.065
NOAGC, n (%) 20 (32.78) 7 (11.11) 11 (17.74) . <0.01
Ranolazine, 1 (%) - 4(6.34) 1(1.61) - 0.037

LBBB: Left bundle branch block, BMI: Body mass index, CAD: Coronary arteries disease, NOAC: New oral anticoagulant, MRA: Mineralocorticoid
receptor antagonist, COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin-converting enzyme blocker, ARB: Angiotensin receptor blocker,
HF-rEF: Heart failure with reduced ejection fraction, HF-mrEF: Midrange heart failure, HF-pEF: Heart failure with protected ejection fraction, SD: Standard
deviation, *In superscript explanations, the same letters show that there is no statistically significant difference between them, and different letters show that
there is a statistically significant difference.

Table 2: Evaluation of New York Heart Association classification of heart failure patient groups

HF-tEF (n=61), n (%) HF-mrEF (n=63), n (%) HF-pEF (n=62), n (%) Control (7=60), n (%) Total
NYHA 1 - - - 60 (100) 60 (24.4)
NYHA 2 48 (78.7) 36 (57.1) 32(51.6) - 116 (47.2)
NYHA 3 13 (21.3) 25 (39.7) 29 (46.8) - 67 (27.2)
NYHA 4 - 2(3.2) 1(1.6) - 3(1.2)

NYHA: New York Heart Association, HF-rEF: Heart failure with reduced ejection fraction, HF-mrEF: Midrange heart failure, HF-pEF: Heart failure with
protected ejection fraction

In the study, a moderate positive correlation (R*: 0.111,
P < 0.001) was found between NT-proBNP, which is an
important biomarker for the diagnosis in HF-rEF and
fetuin-A [Figure 1]. When HF-rEF and control group
were compared, ROC analysis was performed to find the
HF predictive value for fetuin-A, and cut-off 485 was
determined ([area under curve (AUC): 0.74, sen: 0.72 [95%
confidence interval (CI): 0.57-0.82], spe: 0.69 [95% CI:
0.59-0.83]) and this determined value was found statistically
significant [Figure 2 and P < 0.001].

Omentin-1

While omentin-1 value [HF-rEF 22.9 ng/mL (16.8-29.7 ng/mL),
HF-mrEF 18.1 ng/mL (16.3-21.6 ng/mL), HF-pEF 18.1 ng/mL
(16.5-22.8 ng/mL), control 19.3 ng/mL (16.9-22.7 ng/mL),
P <0.001]. HF-rEF was found to be significantly higher than the
control group no significant difference was found between the
other patient groups and the control group [Table 3]. Relatively

low diagnostic performance was found in the ROC analysis
performed to evaluate the diagnostic performance of Omentin-1
in the diagnosis of HF-rEF (AUC: 0.61, [0.51-0.72]).

Chemerin

Chemerin value (HF-rEF 6.42 ng/mL [6.16-8.53 ng/mL],
HF-mrEF 6.16 ng/mL [5.91-6.36 ng/mL], HF-pEF6.3 ng/mL
[5.9-8.6 ng/mL], control 6.2 ng/mL[5.9-6.4 ng/mL], P=0.003)
was found to be significantly low in HF-mrEF compared to
HF-rEF group [Table 3]

Discussion

In this study, adiponectin levels such as fetuin-A, omentin-1,
and chemerin in HF and their properties according to HF
clinical classification were evaluated. To our knowledge,
no study evaluating the clinical classification of HF and its
adipokines has been conducted before.
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Table 3: Comparison

of the laboratory and echocardiographic characteristics of the groups

Variables HF-rEF (n=61) HF-mrEF (n=63) HF-pEF (n=62) Control (n=60) P

Hemoglobin (g/dL) 13.99+1.53 13.37£1.53 13.46+1.20 13.83+1.11 0.053
Hematocrit (%) 42.28+4.61 40.89:+4.47 41.26+3.97 40.81£3.20 0.178
Platelet (103/u/L) 212 (169-240) 216 (181-275) 212 (172-264) 242 (208-283) 0.343
MCV (f/L) 88.31+5.19 87.74+7.57 85.62+7.48 87.05+3.81 0.096
WBC (10%u/L) 8.4242.25 7.83+1.96 7.75+1.81 7.81£1.88 0.208
Glucose (mg/dL) 117 (90-144) 112 (89-130)" 109 (96-132)° 95 (90-112)° 0.008
Creatinine (mg/dL) 1.19+0.36 1.13£0.51° 1.27+0.57° 0.83+0.18° <0.001
BUN (mg/dL) 28.04+14.29° 27.83+13.46° 33.34+15.10° 15.96+5.41° <0.001
Sodium (mmol/L) 139.00+3.11 139.38+4.00 139.85+4.41 141.28+6.12 0.054
Potassium (mmol/L) 4.58+0.61 4.43+0.57 4.44+0.66 436+0.36 0.220
CRP (mg/L) 14.35+14.87° 10.93+13.732> 17.49+22.15¢ 6.00+£6.44° <0.001
Uric acid (mg/dL) 7.38+2.61°° 6.58+2.12° 7.66+2.08° 5.14+1.34° <0.001
ALT (U/L) 22.57+24.88 38.71+88.08 17.51£10.82 25.81£16.64 0.079
AST (U/L) 24.06+17.95 35.01+84.0 21.20+10.46 22.85+9.55 0.287
GGT (U/L) 67.78+62.52° 60.55+53.79° 51.85+52.972> 36.73+30.560 0.007
TSH (ng/dL) 2.52+4.89 1.38+0.86 2.10+4.20 1.7241.19 0.254
LDL (mg/dL) 89.83+38.71° 87.25+0.87* 91.12+34.50° 108.63435.23" 0.006
TG (mg/dL) 103 (76-162) 90 (69-147) 87 (65-133) 123 (92-163) 0.059
Cholesterol (mg/dL) 154.95+53.64"° 148.07+52.74 152.04+43.04° 176.06+40.05 0.007
EF (%) 30 (26-35) 44 (40-45) 54 (52-55) 55 (54-58) <0.01
EDC (cm) 5.84+0.82 5.08+£0.47 4.70+0.34 4.60£0.29 <0.01
LA size (cm) 4.5(4.1-4.8) 4.4 (4.2-4.7) 4.5 (4.2-4.8) 3.6 (3.4-3.8) <0.01
Omentin-1 (ng/mL) 22.9 (16.8-29.7) 18.1 (16.3-21.6)° 18.1 (16.5-22.8) 19.3 (16.9-22.7)° <0.001
Chemerin (ng/mL) 6.42 (6.16-8.53)" 6.16 (5.91-6.36)° 6.3 (5.9-8.6),° 6.2 (5.9-6.4).> 0.003
Fetuin-A (ng/mL) 555.3 (453.7-615.6)" 443.2 (436.2-453.2)° 512.7 (452.6-571.6)" 452.3 (441.4-528.9)° <0.001
NT-proBNP (ng/mL) 31.3(29.1-43.3) 30.6 (28.3-32)° 29.2 (25.5-29.6) 53 (3-11) <0.001

*b¢[n superscript explanations, the same letters show that there is no statistically significant difference between them, and different letters show that there is a
statistically significant difference. MCV: Mean corpuscular volume, WBC: White blood cell, BUN: Blood urea nitrogen, CRP: C-reactive protein, ALT: Alanine
aminotransferase, AST: Aspartate aminotransferase, GGT: Gamma glutamyl transferase, TSH: Thyrotrophin-stimulating hormone, T4: Tetraiodothyronine,
LDL: Low density lipoprotein, TG: Triglyceride, EF: Ejection fraction, EDC: End diastolic diameter, LA: Left atrium, HF-rEF: Heart failure with reduced
ejection fraction, HF-mrEF: Midrange heart failure, HF-pEF: Heart failure with protected ejection fraction
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Figure 1: Correlation between fetuin-A and NT-proBNP

When the HF and the control group were compared,
only fetuin-A among these adiponectins was found to be
significantly higher than the control group. When the HF
clinical groups were evaluated separately, it was found that
fetuin-A was significantly higher in the HF-rEF and HF-pEF

patient groups compared to the control group. Furthermore,
a moderate positive correlation was found between fetuin-A
and NT-proBNP, and it was shown that it could significantly
detect HF-rEF with a cutoff value of 485 in the ROC statistic.

While the main assignment of adipose tissue is energy storage,
this tissue also contains leukocytes, fibroblasts, macrophages,
and connective tissue cells besides adipocytes. Adipose tissue
can have both endocrine, paracrine, and autocrine effects
through mediators called adipokines released from adipocytes
and connective tissue cells between them.['" Although
adipokines were first associated with obesity, consecutive
studies have shown that these mediators also play a role in
cardiovascular diseases.!”

Fetuin-A is a serum glycoprotein with a weight of approximately
60 KDa discovered by Lebreton et al. toward the end of
1970.0'5 It has been found that fetuin-A, which is synthesized
in the liver and then enters the blood circulation, plays a
role in insulin resistance as well as being a calcification
inhibitor.'*!”! Due to the complex effects of adipokines on
metabolism, different results were obtained in studies.!'®! For
example, in a study conducted by Kegebas et al. in which 66
HF-rEF and 31 healthy control groups were evaluated, they
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Figure 2: Receiver operating characteristic analysis to detect heart failure
with reduced ejection fraction

found that serum fetuin-A levels decreased in patients with
chronic HF-rEF."! This study showed that the decrease in
serum fetuin-A levels might be associated with cardiac diastolic
dysfunction. In another study conducted by Joackim et al.,
it was found that high fetuin-A concentrations was strongly
associated with metabolic syndrome and high LDL and low
HDL concentrations. Thus, they found that high fetuin-A levels
may be associated with CAD.*! Our study supports this study
and serum fetuin-A levels were found to be high, especially in
the HF-rEF patient group and we think that this may be due
to the high rate of CAD accompanying this patient group at a
rate of 85%. At the same time, although CAD was higher in
the HF-rEF group in our study, it did not differ compared to the
control group. There are several studies showing that fetuin-A
is associated with cardiovascular diseases by causing coronary
artery and heart valve calcification.*'?? Furthermore, Weikert
et al. found that high fetuin-A levels are associated with poor
cardiovascular outcomes, including myocardial disease and
ischemic stroke.”! In a study on 541 asymptomatic patients
over 65 years of age were evaluated, the relation between
fetuin-A levels and global cardiac functions in people with
sarcopenia was evaluated.* Sarcopenic LV dysfunction
was defined as the coexistence of sarcopenia and systolic
disorder (LVEF <50%) in the study. Serum fetuin-A levels
were found to be significantly increased in 92 patients with
sarcopenia compared to patients without sarcopenia. Fetuin-A
levels were found to be similar regardless of systolic function
in the group without sarcopenia. When multiple regression
analysis was performed on these patients, age was found to be
associated with impaired diastolic dysfunction and elevated
fetuin-A levels. In conclusion, clinicians determined that
patient age increases fetuin-A levels and impairs myocardial
function, especially in patients with sarcopenia, and causes

high end-diastolic pressure with HF. In our study, serum
fetuin-A levels were found to be high, especially in HF-rEF
with LV dysfunction. The patients’ ages were above 65 years
in all patient and control groups, and there was no significant
difference between the patient and control groups. In addition,
BMI was in favor of HF-rEF, although there was no statistically
significant difference when the HF-rEF group and the control
group were compared in terms of BMI. Therefore, our results
were not affected by sarcopenia.

Measuring BNP levels in the blood, especially in the light of
the data in the last 15 years, have made BNP a biomarker to
be used to reveal patients with high ventricular filling pressure
in HE.®! After BNP is secreted upon the stress caused by the
filling pressure, firstly prepro-BNP and then NT-proBNP are
formed by a series of reactions. ESC guidelines prepared for
the diagnosis and treatment of chronic HF suggest that the
measurement of the levels of these natriuretic peptides should
be used as a clinical exclusion test.*! In a study conducted by
Lichtenauer et al., 124 patients were evaluated.!'”) These patients
were divided into two groups: 59 patients with ischemic and
65 patients with dilated cardiomyopathy. A positive correlation
was found between fetuin-A and BNP in the subgroup of
patients with dilated cardiomyopathy. BNP value increases in
acute exacerbation of HF. For this purpose, NT-proBNP levels
were measured in all individuals included in our study. In our
study, a moderate positive correlation was found between
NT-proBNP,27 which has been validated for HF and provides
invaluable information on prognosis, and fetuin-A (P <0.001).

EPIC Potsdam was a case — control study with an 8-year
follow-up in 27548 patients. In the subgroups of this study,
the patient groups with a total of 212 patients with HF and
2168 patients without HF were compared.!'""! At the end of the
study, there was no significant association between omentin-1
and HF. However, a relationship was found between high
plasma omentin-1 levels and cardiovascular diseases in the
subgroups of this study evaluated for myocardial infarction.
As aresult of this, the researchers defended the thesis that the
relationship between omentin-1 and HF changes with respect
to a previous CAD. In our study, when all HF groups and the
control group were compared, no significant difference was
found in omentin-1, but a significant difference was observed
in HF-rEF patients with accompanying more CAD in our study
population (P < 0.001). In another study, 189 patients with
HF; were divided into two groups as EF >40 (111 patients)
and EF <40 (78 patients).” In the subsequent evaluation, the
investigators found significantly higher serum omentin-1 levels
in patients with EF <40. In conclusion, they suggested that the
elevation of serum omentin-1 levels was slightly associated
with changes in heart volume and function in patients with
HF. Our study supports this study and omentin-1 levels were
found to be increased in the HF-rEF group. There was no
significant difference between the other HF groups and the
control group. However, large-scale randomized controlled
studies are needed to use omentin-1 in the development process
and pathogenesis of HF.
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Chemerin is an adipokine produced from the liver and
adipose tissue.”®? In a study, it was found that chemerin
concentrations were associated with CAD and the severity
of coronary atherosclerosis.?” In the study conducted by
Xiaotao et al., 188 patients were evaluated and coronary
angiography was performed in all patients. Patients with
more than 50% stenosis in their coronary vessels on coronary
angiography were considered to have CAD. Thus, 132 patients
were evaluated as CAD and 56 patients as the control group.
However, patients with HF, myocarditis, pericarditis, CABG,
patients who underwent PCI, and patients with lipid-regulating
medication were excluded from the study. As a result of the
study, serum chemerin levels were found to be significantly
higher in CAD patients compared to those without CAD. In
our study, the frequency of CAD was found to be increased in
the HF-rEF and HF-mrEF groups, and it was not found to be
significantly higher than the control group. We did not find a
significant difference in chemerin levels in these patients. In
the EPIC Potsdam study, which is a large-scale study, the risk
of developing HF with plasma chemerin concentration was
also investigated.["'! The hypothesis of the study contained also
to determine whether chemerin doses in CAD are associated
with HF or not. As a result of this study, chemerin was found
to be strongly associated with the risk of HF, and the risk of
HF was found to be significantly higher at doubled chemerin
concentrations. Furthermore, in a study performed by Ou
Zhang, Qingwei Ji et al., plasma chemerin concentrations
were found to be significantly higher in patients with dilated
cardiomyopathy compared to the control group.BY A total of
109 patients were included in the evaluation, and patients
with normal coronary arteries in coronary angiography were
included in the study. For all evaluated patients their EF <50%
and all their LV diastolic diameters were above 55 mm. At
the same time, 25 patients in functional class II, 47 patients
in class III and 37 patients in class IV according to NYHA
standards were included in the study, but patients with NYHA
Class I were not included in the study. In our study, we did not
observe a significant difference in chemerin levels between any
HF group and the control group, we thought that this might
be due to the patients not being under serious volume burden.
However, more randomized controlled studies are needed
for the use of chemerin in HF. However, more randomized
controlled studies are needed for the use of chemerin in HF.

CoNcLuSION

In our study, fetuin-A was found significantly higher in HF-rEF
and HF-pEF patient groups compared to the control group.
In addition, a moderately significant positive correlation was
found between fetuin-A and NT-proBNP, and it was able to
significantly detect HF-rEF in the ROC curve. Omentin-1
and chemerin could not predict the HF groups with sufficient
sensitivity and specificity. We think that among adipokines,
fetuin-A is the best predictor for HF, this predictability is due
to the HFTEF group. Clinical use of fetuin-A may be possible
with the confirmation of these results in large-scale studies.

Limitations of the study

The relatively small number of patients in our study is one
of the limitations, and it is unknown whether the patients are
sarcopenic or not. The fact that statistically different gender
distribution and mean age between patient groups and control
groups may have affected adiponectin levels. The control group
and the HF-rEF group are not equivalent in terms of CAD. The
volume status of the patients may differ from each other, and
we do not know if this affected our results. After the patients
were included in the study, we could not determine whether
their adiponectin levels were affected by the changes in the
clinical condition of the same patients, as we did not have
follow-up data.
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