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ABSTRACT

Aim: To investigate the variability of Carotid intima-media thickness (CIMT) and the relationship between CIMT and serum Heart-
type fatty acid binding protein (H-FABP) levels in patients with overt and subclinical hypothyroidism. We also aimed to evaluate the
effect of levothyroxine treatment on these markers.

Material and Methods: 40 patients with overt hypothyroidism (OH), 40 patients with subclinical hypothyroidism (SH) and 30 healthy
individuals as control group were evaluated according to serum lipid and thyroid hormone panels, serum H-FABP levels and CIMT
measurements. Serum H-FABP levels and CIMT of the patients in group OH were also evaluated following 6-months levothyroxine
replacement treatment.

Results: The levels of serum total cholesterol, LDL cholesterol and H-FABP in group OH were significantly higher (p<0.05). CIMT in
group OH was also significantly higher than other groups (p<0.05). There was an insignificant slight positive correlation between serum
H-FABP and CIMT. The values of serum H-FABP levels and CIMT measurements after levothyroxine treatment significantly decreased
in comparison with pre-treatment period (p<0.05).

Conclusion: The increased CIMT and H-FABP levels in overt hypothyroidism might be used as an indicator in determining subclinical
atherosclerosis. Levothyroxine treatment might protect the patients with overt hypothyroidism in terms of cardiovascular risk by
decreasing CIMT and serum H-FABP levels.
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Hipotiroidizmli Hastalarda Serum Kalp Tipi Yag Asit Baglayici Protein ve
Subklinik Ateroskleroz Arasindaki Iliski

oz
Amag: Calismamizda agikar hipotiroidisi ve subklinik hipotiroidisi olan hastalarda Karotis intima media kalnligi (KIMK) élgiimleri ve

serum Kalp tipi yag asidi baglayici protein (K-YABP) diizeylerinin kargilagtirilmasi amaglanmistir. Ayrica asikar hipotiroidi hastalarinda
levotiroksin replasman tedavisinin bu parametreler tizerindeki etkisi arastirilmistir.

Gereg ve Yontemler: Caliymamiza Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali poliklinigine bagvuran 40 asikar hipotiroidi,
40 subklinik hipotiroidi tanist almig hastalarla 30 saglikli birey karsilastirildi. Gruplar demografik bulgular, serum lipid ve tiroid hormon
panelleri, serum K-YABP ve KIMK ol¢iimleri agisindan karsilastirildi. Ayrica asikar hipotiroidi nedeniyle 6 aylik levotiroksin replasman
tedavisi alan hastalarin tedavi 6ncesi ve sonrast serum K-YABP ve KIMK o6l¢timleri kargilastirildi.
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Bulgular: Asikar hipotiroidili hastalarin serum total kolesterol, LDL kolesterol ve K-YABP diizeyleri diger gruplara gore anlaml olarak
yiiksekti (p<0,05). KIMK o6lgiimleri de asikar hipotiroidili hastalarda diger gruplara gore anlaml olarak yiiksek bulundu (p<0,05). Asikar
hipotiroidi hastalarinda serum K-YABP ile KIMK o6l¢timii arasinda hafif diizeyde pozitif korelasyon saptanmasina ragmen istatistiksel
olarak anlaml degildi. Asikar hipotirodili hastalarda 6 aylik levoritoksin tedavisi sonrasi serum K-YABP degerleri ve KIMK ol¢timleri

tedavi oncesi degerlere gore anlamli olarak azalmaktaydi (p<0,05).

Sonug: Bu ¢alisma asikar hipotiroidi hastalarinda ateroskleroz gelisimine yatkinlik oldugunu ve K-YABP yiiksekliginin subklinik
aterosklerozu belirlemede bir belirte¢ olarak kullanilabilecegini distindiirmektedir. Alt1 aylik levotiroksin tedavisi asikar hipotirodi
hastalarinda K-YABP diizeylerini ve KIMK’n1 azaltarak kardiyovaskiiler risk agisindan koruyucu bir tedavi olabilir.

Anahtar Sozciikler: Ateroskleroz, Hipotiroidizm, Kalp tipi yag asidi baglayici protein, Karotis intima media kalinlig

INTRODUCTION

Hypothyroidism which is a thyroid hormone deficiency
is commonly seen in population (1). The symptoms of
hypothyroidism include mild symptoms such as tiredness,
skin dryness, constipation, cold intolerance, weight gaining,
or severe symptoms in which many organs are affected as a
result of disease progression (2).

The most common cardiovascular symptoms and findings
in overt hypothyroidism are bradycardia, systemic
hypertension with low pulse pressure, an increase in mean
arterial pressure, a decrease in exercise tolerance, prolonged
QT and flattened or inverted T wave (3,4). Deficiency in
parasympathetic nervous system and increased frequency
of systemic hypertension were reported in subclinical
hypothyroidism (5,6). Atherogenic risk factors in patients
with overt hypothyroidism are the increased levels of
low-density lipoprotein (LDL), C-reactive protein (CRP),
hyperhomocysteinemia, plasminogen activator inhitor-
1(PAI-1), D-Dimer and hypertension (7,8).

Carotid intima media thickness (CIMT) is used as a non-
invasive indicator in the development of atherosclerosis (9).
Lorenz et al. reported that myocardial infarction and stroke
was frequently seen in patients with increased CIMT (10).

Heart-type fatty acid binding protein (H-FABP) was first
detected from damaged myocardium in 1988 and it is widely
used as a biochemical indicator for myocardium damage
(11). H-FABP is one of the early indicators of myocardium
damage (12). Ithasbeen reported that H-FABP has a positive
correlation with the increased risk of cardiac mortality after
acute coronary syndrome (13).

Our purpose in this study is to investigate the variability of
CIMT as an indicator of atherosclerosis and the relationship
between CIMT and serum H-FABP in patients with overt
and subclinical hypothyroidism. These markers might be
valuable predictors on cardiovascular morbidity in patients
with hypothyroidism.
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MATERIALS and METHODS

In our study, three groups of patients who applied to the
Endocrinology and Metabolism Diseases department
were included. The first group (OH group) consisted of
40 patients who had low serum free T4 and/or free T3
level and high TSH level (>10 miu/l) and were diagnosed
with overt hypothyroidism. The second group (SH group)
consisted of 40 patients who had normal serum free T4
and free T3 levels, high TSH level (>4miu/l) without any
symptoms of hypothyroidism were diagnosed as subclinical
hypothyroidism. The patients with SH did not treated
with levothyroxine due to the absence of hypothyroidism
symptoms and thyroid autoantibodies. 30 healthy
individuals were included as the control group. Patients
with positive thyroid autoantibodies in control group were
excluded from the study. The patients with the diagnosis of
acute coronary syndrome, hearth failure, stroke, pulmonary
embolism, diabetes mellitus, renal failure, immunological
disease, coronary artery disease were excluded. Patients
who treated with levothyroxine for hypothyroidism were
also excluded.

The age and gender of patients were evaluated. Anthropo-
metric measurements included weight, height, waist and
hip circumference of patients. Body Mass Index (BMI)
was obtained by dividing body weight (kg) by the square
of height (m2). Waist circumference was measured at the
midpoint between iliac crests and the lowest rib while stand-
ing. Hip circumference was measured at the widest part of
the hips. We also calculated the waist to hip ratios of all
patients. The levels of serum total cholesterol, triglyceride,
high-density lipoprotein (HDL), LDL were examined by
the commercial kits in accordance with the routine method.
The thyroid hormone (TSH, fT3 and fT4) and thyroid auto-
antibody (Anti-TPO, Anti-Tg) tests of patients in all groups
were evaluated by chemiluminescent microparticle immu-
noassay and chemiluminescent competitive immunoassay
methods.



Serum H-FABP in Patients with Hypothyroidism

Levothyroxine treatment with an initial dosage of 1.6 pg/kg/
day was given to the all patients in OH group. The dosage of
levothyroxine was adjusted according to the TSH levels of
patients two months later.

In our study, demographic data, symptoms, physical exam-
ination findings, waist and hip circumferences, serum total
cholesterol, triglyceride, HDL cholesterol, LDL cholester-
ol, thyroid function tests (TSH, fT3 and fT4), thyroid an-
tibody levels of the patients in OH group, SH group and
control groups were compared statistically. Similarly, serum
H-FABP levels and ultrasonographic CIMT measurements
in all groups were compared statistically. H-FABP levels and
CIMT of the patients in OH group were measured and com-
pared at the end of the 6-month levothyroxine treatment.

This study has been investigated and approved by Clinical
Research Ethics Committee of our institute.

Measurement of Serum H-FABP Level

The blood samples of all patients were centrifuged and kept
at -80°C to measure the serum H-FABP levels in all groups.
Serum H-FABP test was processed via Eastbiopharm kit
using Sandwich Elisa method in serum samples. The study
was conducted via BIO-TEK LX50 model ELISA DeviceTM
by using Elisa washer and reader. H-FABP levels in the
serum samples were measured using the concentration-
absorbance graph according to the standards.

CIMT Measurement

IMT of common carotid artery of all patients were measured
in first examination by the same person using LOGIQ P5
B-Mod Ultrasound DeviceTM. Three measurements were

Table 1: Demographic and laboratory results of the groups.

performed at the proximal first cm of the bifurcation of
both common carotid arteries and the measurements were
averaged as CIMT. The patients in OH group were treated
with levothyroxine. Their CIMT measurements and serum
H-FABP levels were re-evaluated in the control visit at the
sixth months of treatment. All patients were euthyroid
situation at control visit.

Statistical Analysis

“The Statistical Package for the Social Sciences” (22.0 for
Windows, SPSS Inc., Chicago, Illinois, USA) software
program was used in comparison of data. One-way
ANOVA and chi-square tests were used to compare the
data of patients at three groups. Paired-t test was also used
to compare the data of the patients in OH group after the
treatment. Pearson correlation test was used to examine
the correlation between H-FABP and CIMT values of the
patients. p<0.05 values were accepted statistically significant
in comparison of the data.

RESULTS
Demographic and Laboratory Results

Total cholesterol and LDL were found significantly higher
in OH groups in comparison with other groups (p<0.01).
Serum fT4 and T3 levels were also significantly lower in OH
groups (p<0.01). Serum TSH level was also signficicantly
higher in OH group (p<0.01). Age, gender, smoking, body
mass index(BMI), systolic and diastolic blood pressure,
serum fasting plasma glucose(FPG), triglyceride, and HDL
levels were found similar in groups. Demographic and
laboratory results and statistical values of the patients are
given in Table 1.

Group 1 Group 2 Group 3 p value
Age (year +SD) 44.18+11.4 40.48+10.2 40.7+8.7 0.288
Gender (M/F) 30% / 70% 15% / 85% 33 %/ 67% 0.156
Body Mass Index +SD 28.78+6.5 28.96+4.4 26.91+6.01 0.291
Waist/Hip Ratio 0.878 0.873 0.894 0.822
Systolic Blood Pressure (mm Hg +SD) 113.54+9.1 117.07+6.4 117.08+7.3 0.180
Diastolic blood pressure (mm Hg +SD) 74.79+7.1 76.38+5.3 76.88+5.4 0.453
Fasting plasma glucose (mg/dL+SD) 97.36£12.5 95.04+11.3 94.84+9.5 0.674
Total Cholesterol(mg/dL+SD) 204+44.6 175.5+35.6 169.95+32.9 0.005%
Triglyceride (mg/dL+SD) 135.24459.6 120.46+54.4 108.54+33.9 0.209
LDL cholesterol (mg/dL+SD) 129.68+36.3 99.57+23.4 93.95+22.6 <0.001*
HDL cholesterol (mg/dL+SD) 42.4+8.8 45.15+13.7 43.09+7.6 0.627
TSH (uIU/mL+SD) 34.37+6.7 7.15£1.6 1.72£0.6 <0.001*
fT3 (pg/mLtSD) 2.42+0.6 3.02+0.3 2.96+0.4 <0.001*
fT4 (ng/dL+SD) 0.45+0.2 0.74%0.1 0.82+0.1 <0.001*

p<0.05 values are statistically significant
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When the groups were evaluated in terms of thyroid
antibody levels, antiTPO was found to be positive in 26(65%)
patients in Group OH, positive in 23(57.5%) patients in
Group SH and negative in all patients in control group.
These distributions were statistically significant between
the groups (p<0.01). Similarly, when groups were evaluated
in terms of AntiTg, it was positive in 10(25%) patients in
group OH, positive in 13(32.5%) patients in group SH and
negative in all patients in control group. This distribution
was also statistically significant among the groups (p<0.01).

None of the patients with diabetes mellitus, hypertension
and a history of coronary artery diseases were included
in the groups. According to terms of smoking, 5 patients
(12.5%) in Group OH, 3 patients (7.5%) in Group SH, 2
patients(6.7%) in control groups were tobacco users and
this distribution was not statistically significant (p=0.63).

Levels of Serum H-FABP

Serum H-FABP levels of all patients in all three groups and
serum H-FABP levels of the patients in Group OH were
measured after levothyroxine treatment. The mean levels of
serum H-FABP in the groups of group OH, group SH and
the control group were found as 5.87+4.5 ng/dl, 3.47+2.5
ng/dl and 2.7+1.8 ng/dl respectively (p<0.01) (Figure 1A).
Besides, the mean levels of serum H-FABP at pre-treatment
and post-treatment period in group OH were found as
5.87+4.5 and 4.54+3.2 respectively (p<0.01) (Figure 1B).

In the light of the data given in the figures, the mean level of
serum H-FABP in Group OH 5,87 ng/dl, and this value was
found to be significantly higher in comparison with Group
SH and control groups (p<0.01). Although the mean level of
serum H-FABP of the patients in Group SH was found to be
higher in comparison with the control group, there was no
statistical significance (p>0.05).

Goniilalan G. et al.

According to the mean levels of serum H-FABP of the
patients in Group OH at pre-treatment and posttreatment
period, it was observed that the mean post-treatment
serum H-FABP level was lower in these patients and it was
statistically significant (p<0.01).

The Correlation between H-FABP and CIMT in Patients
with Overt Hypothyroidism

The correlation between serum H-FABP levels and CIMT
measurements in the patients with overt hypothyroidism
was evaluated with Pearson correlation test. It was indicated
that there was a slight positive correlation between H-FABP
levels and CIMT (r=0.27). However, this correlation was
not statistically significant (p>0.05). It has been found that
no correlation has been found between H-FABP levels and
CIMT in these patients after the 6-month levothyroxine
treatment period.

DISCUSSION

Overt hypothyroidism which is characterized with high T3
and fT4 levels, is a condition of thyroid hormone deficiency
commonly encountered in population (1,14). Apart from
overt hypothyroidism, subclinical hypothyroidism which
occurs with high TSH and normal T4 ratios has also been
reported (14). The risk of atherosclerosis and ischemic
heart disease increases in patients with hypothyroidism
(8). CIMT is recently used as a non-invasive indicator in
atherosclerosis development and many researchers have
reported that increased CIMT is a strong indicator of
stroke, myocardial infarction and cardiovascular death
risk (9). Many researchers report that H-FABP is one of
the indicators of myocardial damage (12). In our study,
we aimed to investigate the relationship between H-FABP
levels and CIMT and hypothyroidism.
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Figure 1: A) The means of serum H-FABP levels of groups. B) The means of serum H-FABP levels in OH group pretreatment and

postreatment period.
* There was a statistically significance between groups (p<0.05)
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Both overt hypothyroidism and subclinical hypothyroidism
is often observed in the females (14). Similar to the
literature, the percentage of the females was more than the
percentage of the males in all three groups in our study.
The mean fasting blood glucose of the patients in groups
OH, SH and control were found as 97.36+12.5, 95.04+11.3
and 94.84+9.6 respectively and there were no statistically
significance among them. The presence of smoking
behaviour was in ranges between 6.7% and 12.5% among
the groups and there were no statistically significance. We
believe that the reason of low presence of atherosclerotic
risk factors can be attributed to our groups including young
patients. The absence of these risk factors decreases the
atherosclerosis in these patients and makes a chance for
higher valuable investigation on the atherosclerotic process
in hypothyroidism.

Hypothyroidism causes susceptibility to hypertension that
is one of the risk factors of atherosclerosis. It is reported
that diastolic hypertension develops in patients who have
hypothyroidism after thyroidectomy and hypertension
incidence in patients with overt hypothyroidism increases
three times (15). Diastolic blood pressure also increases
in patients with subclinical hypothyroidism (16). The
development of systolic and diastolic hypertension in
overt hypothyroidism occurs depending on the increase in
peripheral vein resistance and myxoedema of the arterial wall
(4,17). Dyslipidaemia is another atherosclerotic risk factor
in hypothyroidism. Hypercholesterolemia could be seen
in overt hypothyroidism, and hypothyroidism is detected
in 4-14% of patients diagnosed with hypercholesterolemia
(18). It is reported that there was an increase in serum total
cholesterol, LDL and apolipoprotein B levels of patients
with overt hypothyroidism (19). However, the increased
cholesterol levels depend on the increase in large-LDL and
large-HDL levels, which are less atherogenic (20). Staels et
al. showed a decreased LDL receptor levels and a prolonged
half-life of HDL in rats (21). In addition, serum HDL
level decreases in overt hypothyroidism (22). According to
blood pressures of the patients in our study, there was no
significant difference in systolic and diastolic blood pressures
among the groups. The reason of this might be related to
the younger age of the patients and including patients who
were recently diagnosed with hypothyroidism. On the other
hand, the mean total cholesterol and LDL cholesterol values
of the patients with overt hypothyroidism were significantly
higher. Although HDL cholesterol levels were lower in the
OH group, it was not statistically significant. In our study,
it is seen that this lipid profile detected in the patients
with overt hypothyroidism creates a risk factor for the
development of atherosclerosis.

The increasing in CIMT is associated with gender, age,
smoking, diabetes, HDL, LDL, triglyceride, hypertension,
systolic blood pressure and body mass index (23,24).
Several studies reported that CIMT values were higher in
diabetes mellitus and impaired glucose metabolism and
it might be used to detect potential cardiovascular risk
(25,26). Nagasaki et al. detected increased CIMT in patients
with hypothyroidism and they determined a decrease in
CIMT following one year levothyroxine treatment (27). It
is also reported that CIMT increasing during subclinical
hypothyroidism did not decrease sufficiently after
levothyroxine treatment (28). On the other hand, Kim et
al. reported a decreased CIMT in patients with subclinical
hypothyroidism who received a 1-year levothyroxine
treatment (29). In our study, CIMT in patients with overt
hypothyroidism was found significantly higher. Although
CIMT in the patients with subclinical hypothyroidism was
found to be higher in comparison with the control group,
there was no statistical significance. We suppose that
increased CIMT in overthypothyroidism indicates increased
atherosclerosis and cardiovascular disease risk. Besides,
CIMT following a 6-month levothyroxine treatment in
patients with overt hypothyroidism was significantly lower
in comparison with pre-treatment CIMT values. This result
shows that levothyroxine treatment in patients with overt
hypothyroidism is protective for cardiovascular disease and
atherosclerosis.

Elevated plasma H-FABP levels show progressive disruption
in ventricular function in patients with congestive heart
failure and it shows a poor prognosis (30). It has been
also reported that H-FABP level in serum might be used
as an additional cardiac indicator in diagnosis of acute
myocardial infarction (31). Karbek et al. have detected
that serum H-FABP levels increase and CIMT is higher in
prediabetic patients in comparison with the control group,
and there is a positive correlation between them (32). In
our study, we found that H-FABP levels in patients with
overt hypothyroidism were significantly higher than both
patients with subclinical hypothyroidism and the control
group. Although serum H-FABP levels in the patients with
subclinical hypothyroidism were found to be higher than
the control group, there was no statistically significance.
Besides, serum H-FABP levels in the patients with overt
hypothyroidism reduced significantly following a 6-month
treatment in our study. Accordingly, the increased H-FABP
levels, especially in patients with overt hypothyroidism, may
show that it is an indicator of subclinical atherosclerosis
and disruption in fatty acid metabolism. We thought that
H-FABP could not explain the whole atherosclerotic process
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alone because of the insignificant slightly positive correlation
between CIMT and serum H-FABP levels in our study.

There are some limitations in our study. The most
significant of them is the limited sampling in our study.
Moreover, lower mean age of patients with hypothyroidism
and unknown duration of hypothyroidism made the
evaluation of lipid profile and atherosclerotic indicators
difficult. Another limitation of the study is the absence of
lipid profiles of the patients after the 6-month levothyroxine
treatment. Therefore, we could not evaluate the correlation
between lipid profile and CIMT and serum H-FABP
values according to the treatment in patients with overt
hypothyroidism.

Overt hypothyroidism has a predisposition for athero-
sclerosis and impaired lipid profile in comparison with
subclinical hypothyroidism and control groups. Increased
CIMT and H-FABP might be used as effective predictors
for impaired lipid metabolism and subclinical atheroscle-
rosis in patients with overt hypothyroidism. The decreased
CIMT and H-FABP levels in post-treatment period showed
that the atherosclerosis in patients with overt hypothyroid-
ism might be treated with levothyroxine.
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