Tiirkiye Klinikleri I¢ Hastaliklar1 Dergisi
Turkiye Klinikleri Journal of Internal Medicine

Turkiye Klinikleri J Intern Med. 2022;7(2/3):45-50

IORiJiNALARASTIRMA ORIGINAL RESEARCH I

DOI: 10.5336/intermed.2022-89994

Evaluation of Epicardial Adipose Tissue Thickness and
Proinflammatory Cytokines in Subclinical Hypothyroidism:

A Case Control Study

Subklinik Hipotiroidide Epikardiyal Yag Doku Kalinlig1 ve
Proinflamatuar Sitokinlerin Degerlendirilmesi:

Bir Vaka Kontrol Calismasi

Gozde TAHTACI?, “ Mehmet Ayhan KARAKOC®

*Division of Medical Oncology, Gazi University Faculty of Medicine, Ankara, Tiirkiye
Division of Endocrinology and Metabolism, Gazi University Faculty of Medicine, Ankara, Tiirkiye

ABSTRACT Objective: Epicardial adipose tissue (EAT) is an adi-
pose tissue located between the myocardial surface and the visceral
layer of the pericardium. Epicardial adipose tissue thickness (EATT)
is a sign of atherosclerosis. It has been reported that EATT is in-
creased in patients with subclinical hypothyroidism (SCH). It is sug-
gested that EAT may cause coronary atherosclerosis through
paracrine and vasocrine pathways mediated by adipokines / cytokines.
In this study, it was aimed to evaluate the relationship of EATT in
SCH with proinflammatory cytokines (interleukin-6 (IL-6), highly
sensitive C-reactive protein (hsCRP), monocyte chemo attractant pro-
tein-1 (MCP-1) and tumor necrosis factor-alpha (TNF-alpha)). Ma-
terial and Methods: A total of 32 cases of SCH and 27 healthy
volunteers were prospectively included in the study. EATT were mea-
sured by echocardiography. IL-6, hsCRP, MCP-1 and TNF-alpha
were measured through simultaneously taken serum samples. Re-
sults: EATT was significantly higher in SCH compared to the control
group (p=0.05). Groups were similar in terms of age, BMI, total-
cholesterol, LDL-cholesterol levels; but only HDL-cholesterol was
found to be significantly higher in SCH group (p=0.034). There was
no significant difference between the SCH and the control group in
terms of IL-6, hsCRP, MCP-1 and TNF-alpha. Conclusion: EATT
was found to be increased in SCH. But, serum levels of proinflam-
matory cytokines were similar between groups. In the SCH group,
there was no relationship between EATT and proinflammatory cy-
tokines. Although EATT is an indicator of atherosclerosis, it may
have different control mechanisms in SCH in terms of proinflamma-
tory bioactive molecule synthesis and secretion.
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OZET Amag: Epikardiyal yag dokusu (EYD), miyokardiyal yiizey ile-
perikardin visseral tabakasi arasinda yer alan bir yag dokusudur. Epi-
kardiyal yag doku kalinligi (EYDK) aterosklerozun belirteclerinden
biridir. Subklinik hipotiroidili (SKH) hastalarda, EYDK nin arttig1 bil-
dirilmektedir. EYD’nin adipokin/ sitokin aracili parakrin ve vazokrin yo-
laklar ile koroner ateroskleroza neden olabilecegi 6ne siiriilmektedir.
Ancak SKH’de proinflamatuar sitokinler ile EYDK  nin iligkisi net de-
gildir. Bu ¢alisgmada, SKH’de EYDK ’nin proinflamatuar sitokinler [in-
terlokin (IL-6), yiiksek hassasiyetli C-reaktif protein (high sensitivity
C-reactive protein “hs-CRP”’), monosit kemoatraktan protein-1 (mo-
nocyte chemo attractant protein-1 “MCP-1") ve tiim6 rnekrozis faktor-
alfa (TNF-a)] ile iliskisinin degerlendirilmesi amaglandi. Gere¢ ve
Yontemler: SKH tanili 32 olgu ve 27 saglikli goniilli prospektif olarak
calismaya dahil edildi. Olgularm EYDK ’lari ekokardiyografiile dl¢iildii.
Es zamanli alinan serum 6rneklerinde IL-6, hs- CRP, MCP-1 ve TNF-a
diizeyleri dlgiildii. Bulgular: SKH’li olgularda, EYDK kontrol grubuna
gore anlaml yiiksekti (p=0,05). Gruplar yas, beden kitle indeksi, total
kolesterol, diisiik yogunluklu lipoprotein kolesterol diizeyleri agisindan
benzerdi; ancak yiiksek yogunluklu lipoprotein kolesterol SKH grubunda
anlamli olarak yiiksek bulundu (p=0,034). Hasta grubu ve kontrol grubu
arasinda IL-6, hs-CRP, MCP-1 ve TNF-a agisindan anlamli farklilik sap-
tanmadi. Sonug¢: SKH olgularinda, EYDK artmis olarak saptandi. Kar-
sit olarak serum proinflamatuar sitokinlerin diizeyleri kontrol grubundan
farkl1 degildi. Proinflamatuar sitokinlerle EYDK arasinda anlaml iliski
bulunamadi. EYDK, aterosklerozun bir gostergesi olmasina ragmen pro-
inflamatuar biyoaktif molekiil sentezi ve salgilanmasi agisindan SKH
durumunda farkli kontrol mekanizmalarina sahip olabilir.
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In subclinical hypothyroidism (SCH), which is
one of the thyroid dysfunctions, serum levels of tri-
iodothyronine (fT3) and free thyroxine (fT4) levels
are normal, while serum thyroid-stimulating hormone
(TSH) level is high.! There are studies showing that
the risk of mortality due to cardiovascular events in-
creases in patients with SCH.?3 It has also been re-
ported that factors causing cardiac and endothelial
dysfunction may increase the risk of cardiovascular
disease (CVD) in SCH.* It is not known whether or
not proinflammatory cytokines (interleukins, trans-
forming growth factors, chemokins etc.), which are
widely accepted in the etiopathogenesis of atheroscle-
rosis, affect the susceptibility to atherosclerosis in pa-
tients with SCH.

Adipose tissue is an endocrine organ that plays
a role in metabolic and inflammatory processes and
can secrete polypeptidic cytokines and hormone-like
molecules.’ Epicardial adipose tissue (EAT) is an adi-
pose tissue located between myocardial and visceral
pericardium. Adipokines are from the family of hor-
mones and cytokines secreted by adipose tissue both
with pro-inflammatory and anti-inflammatory effects.
Although EAT is important for the protective regula-
tion of vascular functions and energy needed in
healthy conditions, the increase in EAT thickness
(EATT) transforms it into a lipolytic, prothrombotic
and proinflammatory structure.® It is stated that EAT
may result in coronary atherosclerosis through
paracrine and vasocrine pathways mediated by
adipokines and cytokines.”*

It has been reported that there is an increase in
EATT in patients with SCH, which may cause a
greater risk of CVD.”!° However, the relationship be-
tween increased EATT and inflammation in SCH is
not clearly known. It is hypothesized that evaluating
EATT increase along with inflammatory markers will
yield more accurate results.!" The aim of current
study was to explore the relationship of EATT with
serum inflammatory markers in SCH.

I MATERIAL AND METHODS

STUDY GROUP

Patients diagnosed with SCH and healthy volunteers
in our internal medicine outpatient clinics between Oc-
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tober 2010-February 2011 were included in the
prospective cohort study. Exclusion criteria were de-
termined as following: 1) Patients with CVD, diabetes
mellitus, chronic renal failure or psychiatric disease, 2)
Being pregnant, 3) Using drugs that may affect thyroid
hormone levels, 4) Smoking. The Gazi University
Medical Faculty Institutional Review Committee was
approved this study (decision number: 169, date:
September 29, 2010). The informed consent forms
were signed by the all participants. The study was
planned in accordance with the Declaration of Helsinki.

Diagnosis of SCH

Cases with TSH levels above 5 mIU/mL, and free T3
(2.3-4.2 pg/mL) and free T4 (0.89-1.76 ng/dL) lev-
els in the normal range were accepted as SCH.

Eat Measurement

EATT was measured with the Vivid 7 Dimension
(GE Ultrasound, Horten, Norway) device using 2-D
and M-mode techniques. EATT simultaneous with
both ventricular collapse from the right ventricular
free wall was measured using parasternal long-axis
images. Cases that could not be measured due to poor
echogenicity were not included in the study.

High-Sensitivity C-Reactive Protein, Interleukin-6, Tumor
Necrosis Factor-Alpha and Monocyte Chemo Attractant
Protein-1 Measurement

High-sensitivity C-reactive protein (hs-CRP) levels
were determined by the nephelometric method (BN
prospec®, DadeBehring Marburg, Germany). The
serums were studied promptly after blood collection.

Interleukin-6 (IL-6) was studied in stored serum
samples by the immunoenzymetric method (DIA-
source IL-6 EASIA kit, KAP1261, DIAsource Im-
munoAssays S.A, Belgium). All samples and
calibrators were added to microplates coated with
monoclonal antibodies bound to IL-6 epitopes. After
one hour of incubation and washing at room temper-
ature, the anti-IL-6-HRP conjugate was added. Af-
terwards chromogenic solution was added and
incubated for 15 min away from sunlight. Finally,
after adding the stop solution, the resulting product
was measured colorimetrically at wavelengths of 450
nm and 490 nm.
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Tumor necrosis factor-alpha (TNF-o)) was stud-
ied in stored serum samples by the immunoenzymet-
ric method (DIAsource TNF-o EASIA kit, KAP1751,
DIAsource ImmunoAssays S.A, Belgium). All sam-
ples and calibrators were added to microplates coated
with monoclonal antibodies bound to TNF-a epi-
topes. After two hours of incubation and washing at
room temperature, anti-TNF-a-HRP conjugate and
chromogenic solution were added respectively and
incubated for 30 min protected from sunlight. Finally,
after adding the stop solution, the resulting product
was measured colorimetrically at wavelengths of 450
nm and 490 nm.

Monocyte chemo attractant protein-1 (MCP-1)
was studied in stored serum samples by ELISA
method (BioVendor, Human MCP-1 ELISA,
RBMS281R, Biovendor Laboratorni Medicina,
Czech Republic). All samples and calibrators were
added to microplates coated with anti-human MCP-
1. After two hours of incubation and washing at room
temperature, HRP conjugate was added and incu-
bated for another 2 hours at room temperature. After
washing, chromogenic solution was added and incu-
bated for 30 min protected from sunlight. When the
mixture turned dark blue, the enzyme reaction was
terminated by addition of the stop solution. The ab-
sorbance of each microplate was measured with spec-
trophotometry at a wavelength of 450 nm.

STATISTICAL ANALYSIS

All results were presented as mean+tstandard devi-
ation or median (minimum-maximum). Mann-
Whitney U test was used to compare the categorical
variables between groups. Spearman correlation
test was used to analyze the correlation between
variables. p value of <0.05 was considered statisti-
cally significant. Statistical analyses were per-
formed using SPSS version 21.0 (SPSS, Chicago,
IL).

I RESULTS

A total of 32 patients with SCH (Group 1) and 27
healthy volunteers (Group 2) were included. The
Group 1 and 2 consisted of 28 women (87.5%) and 4
(12.5%) men; 22 women (81.5%) and 5 men (18.5%),
respectively. As expected, TSH level was signifi-
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cantly higher in the Group 1 (p<0.01). fT3 and fT4
levels were similar across the groups (p>0.01). Age,
body mass index, total cholesterol and low-density
lipoprotein cholesterol (LDL-C) levels were similar
between the groups, while high-density lipoprotein
cholesterol (HDL-C) was significantly higher in SCH
patients (p=0.034) (Table 1).

EATT was increased in the SCH group
(p<0.001). hs-CRP, IL-6, TNF-a and MCP-1 levels
were not different between the groups (p=0.067
p=0.891, p=0.095, p=0.196, respectively). EATT and
inflammatory marker levels are shown in Table 2.
When SCH and the control group were evaluated sep-
arately, no correlation was found between EAT and
TSH, total cholesterol, LDL-C, HDL-C, MCP-1,
TNF-a, IL-6 and hs-CRP levels (p>0.05).

I DISCUSSION

In this study, EATT was found to be increased in pa-
tients with SCH compared to healthy volunteers. It
was observed that the proinflammatory cytokines in-
volved in the etiopathogenesis of atherosclerosis did

TABLE 1: Comparison of some demographic and
laboratory values of the cases.

SCH (n=32)  Control (n=27) p value
Age (years) 37.12+11.2 35.7+10.2 0.642
BMI (kg/m?) 25.2+4.4 26.5¢5.3 0.267
LDL-C (mg/dL) 107+33.7 105.1434.3  0.988
HDL-C (mg/dL) 50.03+13.4 43.4+11.9 0.034
Total cholesterol (mg/dL)  185.1+42.6 172.74£36.6 0.312
TSH (mIU/mL) 76432 1.74£0.9 <0.001

SCH: Subclinical hypothyroidism; BMI: Body mass index; LDL: Low-density lipoprotein
cholesterol; HDL: High-density lipoprotein cholesterol; TSH: Thyroid-stimulating hor-
mone.

TABLE 2: Comparison of the hs-CRP, IL-6, TNF-q,
MCP-1 levels and EATT.

SCH (n=32) Control (n=27) p value
hs-CRP (mg/L) 0.20+0.25 0.31£0.37 0.637
IL-6 (pg/mL) 10.05+8.69 9.7245.78 0.891
TNF-a (pg/mL) 7.63%3.2 6.14+2.54 0.095
MCP-1 (pg/mL)  165.06+138.8 132.2+69.2 0.196
EATT (mm) 5.3410.63 4.160.61 <0.001

hs-CRP: High-sensitivity C-reactive protein; IL-6: Interleukin-6; TNF-a: Tumor necrosis
factor-alpha; MCP-1: Monocyte chemo attractant protein-1; EATT: Epicardial adipose
tissue thickness.
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not differ between the groups and there was no sta-
tistically significant relationship between increased
EATT and proinflammatory cytokines.

In the literature, there are studies indicating that
SCH causes a risk of increased CVD. However, the
underlying pathophysiological mechanism has not
been fully clarified. The suggested mechanisms are
increase in lipid levels, increase in arterial stiffness,
and deterioration in endothelium-dependent vasodi-
lation.'?'* In a meta-analysis evaluating non-invasive
cardiovascular risk markers in patients with SCH, it
was reported that endothelial dysfunction, arterial
wall thickening and hardening are significantly asso-
ciated with SCH.'® In another meta-analysis including
7 prospective studies, an increased risk of CVD was
reported especially in cases with TSH>10 mIU/mL.
It was also indicated that the increase in risk is inde-
pendent of age, gender and the presence of autoanti-
bodies.'®!” In a study evaluating the effect of SCH on
clinical outcomes after percutaneous coronary inter-
vention (PCI), it was reported that SCH adversely af-
fected the clinical course after PCL.'® It could not be
clearly demonstrated that normalizing TSH with
levothyroxine replacement leads to CVD risk reduc-
tion.'”?° The effect of SCH on serum lipid levels has
not been clarified. While lipid levels were found to
be high in some studies, either no change or low lipid
levels were found in others. Contradictory results
may be caused by the differences in factors such as
age, gender, duration and degree of SCH, smoking
and insulin resistance. In the current study total
cholesterol and LDL levels were not different in en-
tire the groups, while HDL levels were significantly
higher in the SCH group (p=0.016).2!>3 The fact that
the duration of the disease and the presence of insulin
resistance were not known may have caused these re-
sults.

Rather than being a simple fat storage site, EAT
is classified as an endocrine organ. Besides
adipocytes, it also contains inflammatory, vascular,
stromal and immune cells. Under physiological con-
ditions, it provides energy for the myocardium, takes
part in thermogenesis and mechanically protects the
coronary artery. EAT is a metabolically-active organ
and is the source of many pro-inflammatory,
proatherogenic,

anti-inflammatory, thermogenic
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molecules, cytokines and adipokines.?* In EAT sec-
retagogues under pathological stress, hypertrophy de-
velops, triglyceride storage decreases, lipolysis and
inflammation increase. EAT, which is very impor-
tant in the formation of atherosclerotic plaque,
causes vasocrine or paracrine release of IL-6, IL-1b,
MCP-1 and TNF-o. There are cross-sectional stud-
ies showing that increased EAT is associated with
atherosclerosis.?*® Eiras et al. conducted a study on
of 22 patients who had undergone some type of car-
diac surgery, 11 of which had coronary heart dis-
ease and 11 of which did not. In it, they evaluated
adipocyte volume, IL-10, MCP-1 and TNF-a lev-
els in heart biopsy samples taken from the right
ventricle, and serum IL-10, MCP-1 and TNF-a lev-
els. Serum and EAT, MCP-1, IL-10, TNF-a levels
were not different between groups. A positive cor-
relation was found between plasma MCP-1 levels
and EAT adipocyte volume. However, there was a
negative correlation between EAT adipocyte vol-
ume and adipocyte MCP-1. A positive correlation
was found between subcutaneous adipose tissue
and MCP-1, TNF-a and IL-10 levels.?” Due to the
different and complex relationship between stromal
cells in EAT, the inflammatory cytokine levels may
contrast EAT and subcutaneous adipose tissue. Fur-
thermore, the history of cardiovasculary risk factors
in the cases included in the study affects the levels
of inflammatory cytokines, and makes it difficult to
evaluate the interaction of EAT mass and inflam-
matory cytokine levels. EATT has been previously
shown to increase in SCH.*'° However, there are
few studies about the relationship of EATT with in-
flammatory markers in SCH. According to Kokko-
tou et al. study, consisting of 32 euthyroid patients
with chronic autoimmune hypothyroidism and 2 dif-
ferent control groups including 23 healthy volun-
teers and 43 euthyroid women with cold nodules, it
has been shown that MCP-1 is increased in patients
with chronic autoimmune thyroiditis.?® The inclu-
sion of euthyroid patients in the study cannot show
the exact relationship between TSH level and MCP-
1. In our study, in which SCH cases were included,
no statistically significant difference was found be-
tween MCP-1 levels between SCH and the control
group (p=0.171). The reason for the similarity of
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MCP-1 levels may be the inclusion of patients
with different characteristics compared to previous
studies.

In our study, no direct relationship was found
between EATT and other proinflammatory-
proatherogenic parameters in SCH. Accordingly,
EAT may have different control mechanisms
in terms of molecule synthesis and secretion in
SCH.

The limitations of our study can be determined
as the small number of patients, the unknown dura-
tion of SCH, and the inability to evaluate inflamma-
tory markers at the molecular level. Despite these, it
is valuable for being a study that sheds light on the re-
lationship between EATT and inflammatory cy-
tokines in SCH, and is a precursor to future studies
that will evaluate this relationship more comprehen-
sively.

I CONCLUSION

Although EATT was significantly increased in SCH
compared to the healthy volunteers, statistically signif-
icant relationship could not be found between EATT
and inflammatory cytokines. In order to evaluate this
relationship clearly, more comprehensive studies are
required.
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