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ABSTRACT
Objective: To determine Omentin-1 in hypothyroid patients with autoimmune thyroiditis compared to controls.
Study Design: Observational study.
Place and Duration of the Study: Department of Internal Medicine and Endocrinology, University of Health Sciences, Antalya Training
and Research Hospital, Turkiye, between August 2017 and March 2020.
Methodology: The study included 63 newly diagnosed hypothyroid patients with autoimmune thyroiditis and 40 healthy volunteers.
Body mass index, fasting blood glucose, homeostasis model assessment for insulin resistance, lipid profile, thyroid function tests, thyroid
autoantibodies, and omentin-1 levels were determined before and after treatment with levothyroxine sodium in all participants.
Results:  Omentin-1 was significantly higher in the control  subjects [15.05 (12.12-18.06) ng/ml]  than in the hypothyroid patients with
autoimmune  thyroiditis  [3.04  (2.39-3.76)  ng/ml,  p<0.001].  There  was  no  significant  difference  in  omentin-1  level  in  patients  who
achieved euthyroidism by treatment (p=0.26). In correlation analysis, serum omentin-1 level was found to correlate negatively with
thyroid-stimulating hormone (r=-0.27, p=0.006), anti-thyroid peroxidase (r=-0.32, p=0.001), and anti-thyroglobulin antibodies (r=-0.26,
p=0.007), whereas it correlated positively with free triiodothyronine (r=0.22, p=0.021) and free thyroxine (r=0.24, p=0.012).
Conclusion: Lower omentin-1 levels in hypothyroid patients with autoimmune thyroiditis and its negative correlation with thyroid-stimu-
lating hormone suggest that omentin-1 may play some role in hypothyroidism and autoimmune thyroiditis.
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INTRODUCTION
Hypothyroidism describes a low thyroid hormone level. Overt
hypothyroidism is associated with low free thyroxine (FT4) and
high thyroid stimulating hormone (TSH) whereas in subclinical
hypothyroidism, serum TSH increases, but serum FT4 remains
within the normal range. Primary hypothyroidism results from
the destruction of the thyroid gland due to different aetiological
factors.  Chronic  autoimmune  thyroiditis  (AIT)  is  the  most
common cause of its iodine-sufficient regions.1,2 Hypothyroidism
is an independent risk factor for obesity, dyslipidemia, atheros-
clerosis, and cardiovascular disease. It is still not clear by which
mechanisms and molecules thyroid hormone deficiency affects
energy  balance,  carbohydrate-lipid-protein  metabolism,  and
cardiovascular risk.3-5
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Omentin-1, a newly identified adipokine, is released mainly
from visceral adipose tissue. Its physiological, pathophysiolog-
ical, and clinical roles are not yet clearly defined.6 Studies have
shown that serum levels of omentin-1 decrease insulin resis-
tance,  obesity,  metabolic  syndrome,  arterial  stiffness  and
atherosclerosis.7-9 Moreover, recombinant omentin has been
found to enhance glucose uptake and increase insulin induc-
tion of Akt/protein kinase B phosphorylation in isolated adipo-
cytes.10 The aim of this study was to investigate the levels of
omentin-1  in  hypothyroid  patients  with  AIT  compared  to
controls.

METHODOLOGY

This  study  was  conducted  at  the  Department  of  Internal
Medicine  and  Endocrinology,  University  of  Health  Sciences,
Antalya Training and Research Hospital, between August 2017
and March 2020. Newly diagnosed hypothyroid patients with no
history of acute or chronic systemic disease, thyroid surgery,
pregnancy or lactation in the past two years, and not taking
those medications that affect omentin-1 levels (angiotensin--
converting enzyme inhibitors, angiotensin receptor blockers,
beta-blockers,  thiazides,  amiodarone,  or  lithium,  etc.)  were
included in the study. Total 63 hypothyroid with AIT patients (33
patients with TSH <10 uIU/mL and 30 patients with TSH >10
uIU/mL) who met the criteria recruited in the study. A control
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group  was  consisting  of  40  healthy  volunteers.  Informed
consent were obtained from all participants.

The diagnosis of AIT was based on the positivity of thyroid anti-
bodies and typical  ultrasound findings including pseudono-
dular  appearance  and  hypoechogenic  pattern.  TSH  ≥5.6
uIU/ml was defined as hypothyroidism due to the upper limit
for  TSH  in  using  kit  ranges.  Demographic  and  examined
biochemical  data  of  the  study  group  were  recorded.  For
hypothyroidism therapy, levothyroxine (LT) was given in an
individualised, based on each hypothyroid patient’s initial TSH
level. And there was no intervention other than LT during the
study. Three months after LT treatment, all parameters in the
hypothyroid group were repeated. As normalisation of TSH
level (0.34-5.6 uIU/ml) could not be achieved in 10 patients and
16 patients did not continue the follow-up, these patients were
excluded from the study. Data of 37 patients who completed
the  study  and  became  euthyroid  under  LT  therapy  were
recorded. In this prospective observational study, all of the
data were compared between groups (hypothyroid with TSH
<10 uIU/mL and with TSH >10 uIU/mL and controls). In addi-
tion,  the  pre-  and  post-treatment  data  of  the  hypothyroid
patients who completed the LT treatment were analysed.

Body mass index (BMI) of the subjects was determined using
Densi  automatic  bathroom  scale  GL-150.  Fasting  blood
glucose (FBG), fasting insulin, homeostasis model assessment
for  insulin  resistance  (HOMA-IR),  high-density  lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-
C),  triglycerides  (TG),  thyroid  hormones,  antibodies,  and
serum omentin-1 were determined of all participants. Blood
samples were collected between 08o-10o after 10-12 hours of
fasting.  FBG,  lipids  were  measured  spectrophotometrically
(Beckham  Coulter  AU5800  Diagnostics,  Brea,  CA).  Fasting
insulin, TSH, FT3, FT4, anti-TPO, and anti-TG levels were deter-
mined by chemiluminescence (Beckham Coulter AccessDx-
I800 Diagnostics, Brea, CA). The HOMA-IR was calculated using
the  formula:  FBG  (mg/dL)  x  fasting  insulin  (uIU/mL)/405.11

Blood samples were centrifuged at 4000 rpm for 10 minutes
and stored at -80°C for later assay to measure serum oment-
in-1  level.  Omentin-1  level  was  measured with  the  Human
ITLN1 (Intelectin 1/Omentin) ELISA Kit (BT LAB, Bioassay Tech-
nology  Laboratory,  Shanghai,  CHINA)  using  the  enzyme
immunoassay  sandwich  technique.  The  sensitivity  of  this
ELISA kit is 0.38 ng/ml, the detection range: 0.63-40 ng/ml,
within-run coefficient of variation <8%, inter-run coefficient of
variation <10% (intra-assay: CV <8%, inter-assay: CV <10%)
was determined.

The SPSS 23.0 package program was used for statistical anal-
ysis.  Normality  of  the  distribution  was  investigated  with
Shapiro–Wilks test. When comparing continuous parameters
between groups, the independent Student t-test (two groups)
and one-way test ANOVA (more than two groups) were used for
parametric  distribution,  and  the  Mann-Whitney  U-test  (two
groups) and Kruskall Wallis (more than two groups) test were

used for nonparametric distribution. Paired t-test (parametric
distribution) and Wilcoxon test (nonparametric distribution)
were used to compare the results before and after treatment.
Correlation  analysis  was  analysed  using  Pearson  and
Spearman tests. The p-values less than 0.05 were considered
statistically significant for all tests. A post hoc power analysis
using the G*Power 3.1 revealed 95% statistical power with
0.05 alpha significance level, and a confidence interval of 95%.

RESULTS

The demographic characteristics and biochemical values of the
63 hypothyroid patients with AIT and the 40 healthy controls are
summarised in Table I. TSH, anti-TPO, and anti-TG were signifi-
cantly increased (p<0.001, p<0.001, p<0.001, respectively),
and  FT3  and  FT4  were  significantly  decreased  (p<0.018,
p<0.001,  respectively)  in  patients  group.  Serum  omentin-1
level was significantly lower in hypothyroid patients with AIT
than in controls [3.04 (2.39 - 3.76) vs. 15.05 (12.12 - 18.06);
p<0.001].  When  omentin-1  levels  were  compared  between
groups, there was a statistically significant difference in mean
omentin-1 levels [3.42 (2.35 - 4.44) ng/mL for TSH <10 uIU/mL,
2.74 (2.11 - 5.12) ng/mL for TSH ≥10 uIU/mL and 15.05 (12.12 -
18.06) ng/mL for controls, p<0.001, Table I, Figure 1].

Figure  1:  Mean  serum  omentin-1  level  in  hypothyroid  autoimmune
thyroiditis  and  controls.

Data from 37 patients whose TSH levels normalised after treat-
ment with LT were reevaluated. BMI (p = 0.041) was signifi-
cantly decreased after treatment. Omentin-1 levels decreased
slightly during treatment with LT, but this decrease was not
statistically significant (p = 0.266, Table II).

Omentin-1  was  negatively  correlated  with  TSH  (r  =  -0.272,
p=0.006), anti-TPO (r = -0.327, p=0.001), anti-TG (r = -0.266,
p=0.007) and positively correlated with FT4 (r = 0.245, p =
0.012), and FT3 (r = 0.228, p=0.021) in correlation analysis
(Table III).

DISCUSSION

This study investigated the basal omentin-1 after LT treatment
and its relationship with metabolic parameters in hypothyroid
patients with AIT.
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Table I: Anthropometric, metabolic, and hormonal parameters of hypothyroid patients with autoimmune thyroiditis and healthy controls.

 
 

Hypothyroid AIT Control
n=40

p* p†

TSH <10 uIU/mL
n=33

TSH ≥10 uIU/mL
n=30

All patients
n=63

Age (year) 43.33±12.03 45.0±10.41 44.12±11.23 40.20±10.76 0.082§ 0.186§

BMI (kg/m2) 28.93 (27.13-30.86) 27.53 (24.67-29.20) 28.07 (26.99-29.20) 26.33 (25.20-28.19) 0.192¶ 0.186¶

Fasting glucose (mg/dl) 90.50 (88.01-95.00) 88.50 (84.00-95.00) 90 (88-93) 91 (85.-97) 0.906¶ 0.977¶

HOMA-IR 1.86 (1.42-2.92) 1.31 (0.80-1.95) 1.63 (1.16-2.10) 1.46 (1.37-1.61) 0.499¶ 0.115¶

HDL-C (mg/dL) 48.50 (45.00-52.49) 51.00 (47.00-56.50) 50 (47-52) 55 (51-58) 0.166¶ 0.171¶

LDL-C (mg/dL) 121.57±37.77 137.36±46.87 129.09±42.75 120.27±28.92 0.254§ 0.134§

TG (mg/dL) 109 (82-128) 119.00 (74-175) 109 (88-134) 110 (78-126) 0.567¶ 0.579¶

TSH (uIU/mL) 7.46 (6.78-8.00) 19.08 (13.90-32.69) 9.87 (8.10-11.30) 1.91 (1.52-2.75) <0.001¶ <0.001¶

FT3 (ng/dL) 3.38±0.37 3.08±0.57 3.24±0.49 3.46±0.34 0.018§ 0.002§

FT4 (ng/dL) 0.71 (0.64-0.75) 0.53 (0.49-0.62) 0.63 (0.57-0.70) 0.76 (0.74-0.81) <0.001¶ <0.001¶

Anti-TPO (IU/ml) 277.85 (103.16-338.10) 426.35 (201.80-755-50) 325.35(222.70-406.80) 0.50 (0.35-0.95) <0.001¶ <0.001¶

Anti-TG (IU/ml) 8.35 (3.00-60.20 12.50 (4.50-681.30) 10.30 (4.64-42.60) 0.30 (0.10-0.80) <0.001¶ <0.001¶

Omentin-1 (ng/ml) 3.42 (2.35-4.44)a,c 2.74 (2.11-5.12)b,c 3.04 (2.39-3.76) 15.05 (12.12-18.06)a,b <0.001¶ <0.001¶

TSH: Thyroid-stimulating hormone; FT3: Free triiodothyronine; FT4: Free thyroxine; BMI: Body mass index; FBG: Fasting blood glucose; HOMA-IR: Homeostasis model
assessment for insulin resistance index; HDL-C: High-density-lipoprotein cholesterol; LDL-C: Low-density-lipoprotein cholesterol; TG: Triglyceride.
Note: Values are expressed as mean +SD and median (interquartile range). p* Hypothyroid AIT patients versus controls. § Student t-test and ¶ Mann-whitney U test was
used.p† aTSH <10 IU/mL versus bTSH ≥10 uIU/mL versus controls. § One-way Anova and ¶ Kruskal Wallis was used.

Table II: Comparison of parameters and serum omentin-1 levels before and after treatment in the hypothyroid autoimmune thyroiditis.

 Before treatment After treatment p
Mean ±SD    Median (IQR) Mean ±SD     Median (IQR)

BMI (kg/m2) 28.80 (26.79-29.26) 28.19 (26.67-29.60) 0.041*
Fasting glucose (mg/dl) 89 (85-93) 91 (89-97) 0.228
HOMA-IR 1.64 (1.00-2.59) 1.42 (1.07-2.20) 0.816
HDL-C (mg/dL) 52 (50-56) 52 (50-56) 0.693
LDL-C (mg/dL) 126.60±41.63 118.07±32.35 0.124
TG (mg/dL) 88 (69-128) 91 (66-141) 0.801
TSH (uIU/mL) 9.52 (7.90-12.89) 3.74 (2.65-4.32) 0.001*
FT3(ng/dL) 3.11±0.45 3.34±0.34 0.009*
FT4 (ng/dL) 0.64 (0.55-0.70) 0.79 (0.76-0.86) <0.001*
Omentin-1 (ng/ml) 3.26 (2.32-5.12) 2.60 (1.37-7.21) 0.266
TSH: Thyroid-stimulating hormone; FT3: Free triiodothyronine; FT4: Free thyroxine; BMI: Body mass index;  FBG: Fasting blood glucose; HOMA-IR:
Homeostasis model assessment for insulin resistance index; HDL-C: High-density-lipoprotein cholesterol; LDL-C: Low-density-lipoprotein cholesterol; TG:
Triglyceride. Note: Values are expressed as mean +SD and median (interquartile range). Paired t-test and Wilcoxon test were used.

Table III: Correlation analyses between serum omentin-1 levels and
other parameters (n: 103).

 Serum omentin-1
r p

BMI (kg/m2) -0.013 0.979
Fasting glucose (mg/dl) 0.105 0.291
HOMA-IR -0.055 0.584
TSH (uIU/mL) -0.272 0.006**
FT3 (ng/dL) 0.228 0.021*
FT4 (ng/dL) 0.245 0.012*
HDL-C (mg/dL) -0.024 0.808
LDL-C (mg/dL) -0.027 0.788
TG (mg/dL) 0.060 0.544
Anti-TPO (IU/ml) -0.327 0.001**
Anti-TG (IU/ml) -0.266 0.007**
TSH: Thyroid-stimulating hormone; FT3: Free triiodothyronine; FT4: Free
thyroxine;  BMI: Body mass index; FBG: Fasting blood glucose; HOMA-IR:
Homeostasis model assessment for insulin resistance index; HDL-C: High-density-
lipoprotein cholesterol; LDL-C: Low-density-lipoprotein cholesterol; TG:
Triglyceride.

There are few studies in the literature on omentin-1 in thyroid
dysfunction. Cerit et al. studied serum omentin-1 levels in 28
cases with overt hypothyroidism with AIT. Omentin-1 levels
were significantly  decreased in  patients  with hypothyroidism
compared with controls. They observed a significant increase
in omentin-1 level along with a significant decrease in weight,
BMI, LDL-C, HDL-C, lean body mass, and epicardial adipose
tissue  thickness  in  the  hypothyroid  group  after  achieving
euthyroidism with LT. In addition, negative correlations were
found between omentin-1 and BMI, lean body mass, LDL-C,

TG, and TSH. There was a positive correlation between oment-
in-1 and FT4 and FT3. In interpreting the study results, the
authors  reported  that  increased  epicardial  adipose  tissue
thickness  and low omentin-1  levels  may be  potential  risk
factors in hypothyroidism-associated atherosclerosis.12

Another study conducted by Gao et al. that thyroid hormones
and omentin-1 were evaluated in 240 newly diagnosed cases
of subclinical hypothyroidism. Omentin-1 levels were highest
in the control group, lower in patients with a TSH <10 mIU/l,
and lowest in patients with a TSH>10 mIU/l.  Euthyroidism
was  achieved  after  treatment  with  LT,  and  a  significant
increase in omentin-1 levels and a significant decrease in LDL
levels  were  observed.  There  was  a  negative  correlation
between  omentin-1  and  TSH.  The  authors  indicated  that
omentin-1 may protect endothelial functions in the pathogen-
esis of atherosclerosis in subclinical hypothyroidism.13

The levels of omentin-1 were examined in 70 euthyroid and
70 hyperthyroid patients by Alshaikh et al. It was found that
omentin-1  levels  were  significantly  lower  in  hyperthyroid
patients than in euthyroid patients.14 In this study, the low
omentin-1 levels  in hypothyroid patients and the negative
correlation between TSH and omentin-1 are consistent with
the data of other studies performed in hypothyroid patients.
However,  the  authors  have  not  observed  any  significant
improvement in omentin-1 levels by treatment with LT, which
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differed  from one  of  the  points  stated  by  other  studies.  The
aforementioned studies show low omentin-1 levels in hyper-
thyroidism, similar to results in hypothyroidism which creates
a relationship that needs explanation.

The  possible  relationship  between  hypothyroidism and  its
treatment  and  BMI  and  insulin  resistance  still  remains
unclear. This data also supports that BMI and HOMA-IR values
were  similar  between the  hypothyroid  and  control  groups
after and before treatment. In addition, there was no correla-
tion  between  BMI  and  HOMA-IR  with  omentin-1.  In  some
studies in which euthyroidism was achieved with LT treat-
ment in hypothyroid patients, it was shown that despite the
reduction in weight and BMI, fat and bone mass remained
almost unchanged.12,15 Although no lifestyle changes and no
specific  diet  were  recommended  in  this  study,  there  was  a
significant  decrease  in  weight  and  BMI  after  treatment,
similar to the studies mentioned above. The results showed
that omentin-1 levels did not increase as expected despite
the decrease in patients' weight and BMI, thus it was inter-
preted that patients' weight loss may be due to a decrease in
lean mass rather than adipose tissue.

Adipose tissue contains not only adipocytes, but also many T
and  myeloid  cells,  which  are  associated  with  inflammatory
states.16  Especially,  obesity  is  a  proinflammatory  phenotype
which increases the number of immune cells. In this regard, it
is  not  surprising  that  some  inflammatory  immune  diseases
are related with obesity and some adipokines, including one
newly  defined  omentin-1.16  There  is  a  negative  correlation
between gene expression and circulating levels of omentin-1
and  obesity.7  Omentin-1  exerts  its  anti-inflammatory  effects
by suppressing JNK activation via  the AMPK/eNOS pathway
and inhibits monocyte adhesion by inhibiting both the ERK
/NFκB and p38/JNK pathways.17,18 Cerit et al. also found low
omentin-1 levels in patients with autoimmune hypothyroidism
who had similar  characteristics  to this  study.12  A negative
correlation was found between thyroid  autoantibodies  and
omentin-1 levels in patients, also.

Omentin-1  levels  are  associated  with  atherosclerosis  and
various cardiovascular  diseases,  as the significant decrease
in omentin-1 levels has been found in those situations.12,13,18

Du et al. have reported that TG and omentin-1 are related
independently of coronary artery disease.19 In the study on
omentin-1 level in acute and stable coronary syndrome, it
was  reported  that  omentin-1  and  HDL-C  were  significantly
higher, LDL-C was significantly lower in the healthy controls.
However, no correlation was found between omentin-1 and
lipid parameters.20 In this study, although omentin-1 levels
were  significantly  higher  in  controls  than  in  patients,  there
was no significant difference and correlation between oment-
in-1  and  lipids.  However,  after  treatment,  there  was  a
decrease in LDL-C and an increase in HDL-C, but this was not
statistically  significant.  Based  on  this  result,  the  authors
hypothesised  that  omentin-1  and  HDL-C  levels  tend  to
decrease in hypothyroidism.

This  study  has  some  limitations.  First,  the  number  of
patients who completed treatment was small. Three months
may be too short time to measure omentin-1 levels, and the
time  of  metabolic  recovery  after  euthyroidism  could  be
longer. Body fat and muscle distribution analysis could be
performed. Other obesity-related adipokines and cardiovas-
cular risk factors could be studied with omentin-1.

CONCLUSION

Serum omentin-1 levels were lower in hypothyroid patients
with AIT,  and its  negative correlation with thyroid-stimu-
lating hormone. Large-scale clinical studies are needed to
eventually evaluate whether omentin-1 may play a role in
hypothyroidism and AIT.
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