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INTRODUCTION

It is believed that patients with systemic lupus erythematosus
(SLE) are at higher risk of developing accelerated atherosclerosis
[1]. Recently, several adipokines have been implicated in the
development of atherosclerosis, inflammation, and immune
processes [2, 3]. Further investigations are needed regarding
adipokine concentrations and their association with the results
of arterial imaging, which led us to conduct this study.

METHODS
Study population

This study was carried out in 41 women with SLE (age,
47 % 29 years) admitted to hospital for a routine checkup.
The patients were with mild-to-moderate disease activity and
had already been placed on medical therapy (for an average
of 32 months). None of the subjects had clinical symptoms
of coronary artery disease or congestive heart failure. In all
patients and the controls the ejection fraction was > 55%.
The control group consisted of 38 healthy medication-free
women who were matched for age (age, 44 + 26 years) and
place of residence. The study was approved by the bioethics
committee, and the participants provided written, informed
consent. (Details are inserted as Supplementary Appendix S1
— see journal website).

Clinical measurements
Serum levels of the adipokines (adiponectin, leptin,
chemerin, resistin). The tests were performed in the patients
and the controls using commercially available enzyme-linked
immunoassay kits (ELISA, TECOmedical Group/Sissach,
Switzerland, BioVendor/Heidelberg, Germany and Mediag-
nost/Reutilingen, Germany).

Thickness of the intima-media complex (IMT). The pa-
tients underwent bilateral B-mode ultrasound to evaluate IMT
of the common carotid arteries (measured 1 cm before the
bifurcation) and common femoral arteries. The examination
was performed using the General Electric Vivid 3 (Boston, MA,
USA) ultrasound system with a linear probe (4.0-11.0 MHz).
Initially, IMT values were presented as the arithmetic means
of measurements in all examined arteries. The measurements
were repeated three times, and values < 0.8 mm were de-
fined as cut-off point of the normal values. The measurements
were performed by the same examiner, who was blind to the
patients” medical history or laboratory results. The reproduc-
ibility of the IMT measurements was examined by conducting
another scan one week later in 15 patients. The intra-observer
variability was below 10%.

The mean IMT was also determined separately for the com-
mon carotid arteries and common femoral arteries. Moreover,
the maximum IMT was calculated based on separate measure-
ments of the left and right common carotid and left and right
femoral arteries. Separate carotid and femoral artery subgroups
were formed with IMT > 0.6 mm, > 0.7 mm, and > 0.8 mm.

Investigation scheme

The following scheme was adopted: (a) the comparison of

serum levels of the adipokines between patients (n = 41)

and controls (n = 38); (b) the relationships between levels of

the adipokines in the SLE group and separately in the control
group; and (c) the relationships in the SLE group:

— between the concentrations of the adipokines and the
mean IMT of all examined arteries in the total SLE group
and separately in subgroups with IMT < 0.8 mm (23 pa-
tients) and > 0.8 mm (18 patients);

Address for correspondence:

Eugeniusz Hrycek, MD, American Heart of Poland, ul. Sanatoryjna 1, 43-450 Ustron, Poland, e-mail: ehrycek@gmail.com

Received: 24.09.2017 Accepted: 12.02.2018
Kardiologia Polska Copyright © Polish Cardiac Society 2018

www.kardiologiapolska.pl


https://ojs.kardiologiapolska.pl/kp/article/view/KP.2018.0099#supplementaryFiles
https://ojs.kardiologiapolska.pl/kp/article/view/KP.2018.0099#supplementaryFiles

Eugeniusz Hrycek et al.

Table 1. Spearman'’s rank correlation coefficient (r) between serum concentrations of the examined adipokines and maximum
intima-media thickness (IMT) values of common carotid arteries in systemic lupus erythematosus (SLE) patients

Adipokines/IMT Whole SLE Subgroup of SLE Subgroup of SLE Subgroup of SLE

group patients with patients with patients with

(n =41) IMT > 0.6 mm IMT > 0.7 mm IMT > 0.8 mm

(n = 29) (n = 21) (n = 16)

Leptin 0.04 0.82 -0.05 0.82 -0.15 0.51 0.30 0.25
Chemerin 0.18 0.25 0.03 0.87 0.14 0.55 0.05 0.86
Resistin -0.31 0.049 -0.38 0.04 0.1 0.63 -0.28 0.30
Adiponectin 0.25 0.1 0.39 0.04 0.46 0.035 0.33 0.21

Statistically significant results are marked in bold. n — group or subgroup size; p — significance level

— between the common carotid and common femoral arter-
ies IMT in the total SLE group and analogous relationships
regarding the maximum IMT;

— between carotid IMT and separately femoral IMT and the
concentrations of the adipokines considering the three
IMT cut-off points (> 0.6 mm, > 0.7 mm, and > 0.8 mm)
and analogous relationships regarding the maximum IMT.

Statistical analysis
The results were analysed statistically by calculating the
arithmetic mean = standard deviation and were subject to
comparative and relationship analyses (Spearman’s rank cor-
relation coefficient; r). The differences between arithmetic
means were considered statistically significantat p <0.05 and
highly statistically significant at p < 0.001.

RESULTS AND DISCUSSION
Compared to the controls, patients with SLE exhibited sig-
nificantly higher serum adiponectin (10.79 + 6.45 ug/mL
vs. 7.42 *£4.31 ug/mL) and serum leptin concentrations
(38.82 = 34.92 ng/mL vs. 10.76 * 5.82 ng/mL).

A positive and significant correlation between leptin
and chemerin concentrations was observed in SLE patients
(r = 0.30, p = 0.05). In the controls, adiponectin was
negatively and significantly correlated with leptin (r = —-0.34,
p =0.03).

In the whole SLE group, the mean initial IMT (arithmetic
mean of all arteries measurement) was 0.78 = 0.16 mm
(the IMT subgroup < 0.8 mm: 0.66 + 0.07 mm; the sub-
group 0.8 mm: 0.93 £ 0.10 mm). In five patients within the
subgroup with IMT > 0.8 mm, insignificant carotid plaques
were seen in the internal carotid artery.

Separately analysed carotid and femoral IMT in the whole
SLE group was 0.75 = 0.17 mm and 0.82 = 0.18 mm, re-
spectively, and a positive correlation was revealed (r = 0.74,
p < 0.001). The IMT values in subgroups < 0.8 mm and
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separately > 0.8 mm were comparable between carotid and
femoral arteries.

No statistically significant correlations were noted in the
whole SLE group with respect to adipokine concentrations
and the mean of the IMT measurements of all examined
arteries. Similarly, no such correlations were noted in the
IMT > 0.8 mm and < 0.8 mm subgroups.

The maximum carotid and femoral IMT values in the
whole SLE group were as follows: 0.80 + 0.20 mm and
0.87 + 0.20 mm, respectively, exhibiting a positive cor-
relation (r = 0.68, p < 0.001). The IMT values in the sub-
groups < 0.8 mm and separately > 0.8 mm were comparable
between carotid and femoral arteries.

In relation to the common carotid arteries, in the patient
subgroup with IMT > 0.6 mm a positive and significant cor-
relation was noted between the IMT and serum adiponectin
level (r = 0.42, p < 0.022). This correlation persisted in the
subgroup with IMT > 0.7 mm (r = 0.45, p < 0.04) but not
in the subgroup with IMT > 0.8 mm.

The maximum IMT obtained upon measuring both
common carotid arteries was negatively and significantly
correlated with serum resistin level in the whole group of SLE
patients and in the subgroup with IMT > 0.6 mm, but not in
the subgroups with IMT > 0.7 mm and > 0.8 mm. A positive
correlation between the maximum IMT and serum adiponec-
tin level was revealed in the subgroups with IMT > 0.6 mm
and > 0.7 mm (Table 1).

No similar correlations were found with respect to
the common femoral arteries in the whole SLE group and
the separated subgroups with IMT > 0.6 mm, > 0.7 mm,
and > 0.8 mm.

Despite higher serum levels of adiponectin, SLE patients
showed less advantageous metabolic conditions compared
to the controls, as demonstrated by the relationship between
adiponectin and leptin concentrations. Curative attempts in
SLE patients should focus on increases in serum adiponectin
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and decreases in leptin [4]. The present study revealed a posi-
tive correlation between leptin and chemerin levels in SLE
patients, but this was not observed in the controls. A similar
positive and statistically significant correlation had been found
earlier in metabolic syndrome [5]. Scant data on the role of
chemerin in the atheromatous process in SLE do not allow
us to explain this relationship in our study.

The lack of correlation between the adipokines and
IMT > 0.8 mm seems to indicate that these analytical parameters
cannot be considered as valuable biomarkers of subclinical ath-
erosclerosis and consequently are not helpful in the assessment
of cardiovascular risk [6] in treated SLE patients. These data
are consistent with the previously described lack of significant
correlation between adiponectin concentrations and the de-
velopment of atherosclerotic plaques in SLE patients [7], as well
as with the relationship between serum levels of adiponectin,
leptin, and visfatin, and atherosclerosis in these patients [8].

Conversely, IMT < 0.8 mm exhibited a correlation with
adiponectin and resistin concentrations, particularly when the
maximum values of IMT for common carotid arteries were
considered. These correlations suggest a need for further
research based on larger groups of patients.

The limitations of this study are shown in Supplementary
Appendix S2 (see journal website). We acknowledge that this
report is preliminary and further studies are needed.
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