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Background: Relationship between thyroid hormones and lipid profiles
in patients with struma is a common condition found in IDD endemic
areas.

Objective: This study observes relationships between thyroid functions
and lipid profiles in woman patients of childbearing age with struma.
Methods: This paperis a cross-sectional study of 83 subjects/patients who
met inclusion and exclusion criteria in this study. Total cholesterol, LDL,
HDL, TSH, and free T4 concentration were measured in all the patients.
Lipid concentrations in patients with thyroid dysfunction and patients
with euthyroid were compared by using a linear regression model.
Results: Total cholesterol, LDL, and HDL was significantly lower in
patients with primary hyperthyroidism (N=19) than in patients with
euthyroid (N=48) (mean+SD 122.8+20.09 mg/dl vs 187.3+33.66 mg/d],
p=0.000 unadjusted, p= 0.000 adjusted for age and BMI); (63.5+16.33
mg/dl vs 121.7+29.71 mg/dl, p=0.000 unadjusted, p= 0.000 adjusted for
age and BMI); (48.8+9.66 mg/dl vs 53.6£8.49 mg/dl, P=0.049 unadjusted,
p=0.026 adjusted for age and BMI. Serum total cholesterol and LDL
was lower in patients with subclinical hyperthyroidism (N= 14) than in
patients with euthyroid (N=48), but it was not statistically significant
(181.6+32.07 mg/dl vs 187.3+33.66 mg/dl, p=0.577 unadjusted, P=0.719
adjusted for age and BMI); (110.5+14.83 mg/dl vs 121.7+29.71 mg/
dl, p=0.181 unadjusted, p=0.250 adjusted for age and BMI). Serum HDL
was similarly elevated in patiemts with subclinical hypothyroidism
(N=14) than in patients with euthyroid (N=48), but it was not statistically
significant (57.4+11.04 mg/dl vs 53.6+8.49 mg/dl, p=0.185 unadjusted,
p=0.229 adjusted for age and BMI).

Conclusion: Serum total cholesterol, LDL and HDL was significantly lower
in patients with primary hyperthyroidism, but it was not significant for
subclinical hyperthyroidism.

Latar Belakang: Hubungan antara hormon tiroid dan profil lipid pada pasien struma menarik untuk dikaji
karena struma adalah kondisi yang biasa ditemui pada daerah endemis gangguan akibat kekurangan
iodium (GAKI) dan hal tersebut belum banyak diteliti.

Tujuan: Penelitian ini melihat hubungan fungsi tiroid dan profil lipid pada pasien struma wanita usia
subur di klinik litbang GAKI.

Metode: Penelitian observasional potong lintang pada 83 subyek yang memenuhi kriteria inklusi dan
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eksklusi. Pengambilan darah dilakukan untuk
memeriksa kadar kolesterol total, LDL dan HDL,
T4 dan TSH. Profil lipid pada sebyek gangguan
tiroid akan dibandingkan dengan pasien eutiroid
menggunakan regresi linier.

Hasil: Kolesterol total, LDL, HDL pada subyek
hipertiroid primer (N=19) lebih rendah dibanding
subyek eutiroid (N=48) dan signifikan secara statistik
(rerata#SD 122.8+20.09 mg/dl vs 187.3+33.66 mg/
dl, p=0.000, setelah memperhitungkan umur dan
IMT p=0.000); (63.5+16.33 mg/dl vs 121.7+29.71
mg/dl, p=0.000, setelah memperhitungkan umur dan
IMT p=0.000); (48.8+ 9.66 mg/dl vs 53.6 + 8.49 mg/
dl, p=0.049, setelah memperhitungkan umur dan IMT
p=0.026). Subyek dengan hipertiroid subklinik (N=14)
kadar kolesteroltotal dan LDL lebih rendah walaupun
tidak signifikan (181.6+32.07 mg/dl vs 187.3+33.66
mg/dl, p=0.577, setelah memperhitungkan umur dan
IMT p=0,719); (110.5#14.83 mg/dl vs 121.7+29.71
mg/dl, p=0.181, setelah memperhitungkan umur dan
IMT p=0.250). Sedangkan kadar HDL pada subyek
dengan hipertiroid subklinik lebih tinggi dibanding
subyek eutiroid (57.4 + 11.04 mg/dl vs 53.6 + 8.49
mg/dl, p=0.185, setelah memperhitungkan umur dan
IMT p=0.229).

Kesimpulan: Kadar kolesterol total, LDL dan HDL
signifikan lebih rendah pada subyek hipertiroid
primer tetapi tidak signifikan pada hipertiroid
subklinik.

INTRODUCTION

Thyroid gland hyperplasia is an enlargement
of a gland due to a compensatory mechanism
of decreasing levels of thyroid hormones that
subsequently stimulate thyroid-stimulating
hormones (TSH) in the body. It is the most
common manifestation of iodine deficiency
in children and adults and is often called as
struma or goiter.!* This condition may impose
risks of hyperthyroidism due to an increase of
iodine intakes although within a normal range
of consumption.*

Thyroid dysfunction can cause a disruption
of thyroid hormone production, a catabolic
hormone that regulates various metabolic
processes, including a lipid metabolism.
Thyroid hormones are crucial in maintaining
a cholesterol reservoir by regulating important
steps of cholesterol synthesis, uptake, and
metabolism.>® The disruption of balance between
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a thyroid hormone and a lipid metabolism can
be seen in patients with thyroid dysfunction.
The hypothyroid condition can cause an
increase of cholesterol and triglyceride levels,
whereas hyperthyroidism can cause a decrease
of lipid levels.” Recent studies show that this
condition may extend to subclinical hypothyroid/
hyperthyroid ranges, additional evidences for
thyroid hormones; meanwhile the TSH exerts an
independent effect on lipid metabolism.’

The thyroid hormone stimulates the
cholesterol synthesis by inducing coenzyme
3-hydroxy-3-methyl-glutaryl-CoA reductase
(HMG-CoA reductase) in the liver. Gene
expression of low-density-lipoprotein (LDL)
receptor is also regulated by the thyroid hormone
by controlling the sterol regulatory element-
binding protein-2 (SREBP-2). The thyroid
hormone can influence high-density-lipoprotein
(HDL) metabolism by increasing activities of
cholesteryl ester transfer protein (CETP) that
functions to regulate the conversion of HDL to
very-low-density-lipoprotein (VLDL) in the liver
so that the rate of HDL conversion increases.>”®

The thyroid enlargement has been used in
the most endemic struma in epidemiological
studies and is still recommended as an indicator
to determine endemic areas of iodine deficiency
disorder (IDD) on the thyroid hormones. It can
directly or indirectly affect blood pressures,
lipid metabolisms, and blood glucose.® The
relationship between the thyroid hormones
and the lipid profiles in patients with struma
is interesting to study because it is commonly
found in endemic areas of IDD but it is lack of
studies. Therefore, this study is purposed to
observe the relationship between the thyroid
functions and the lipid profiles in patients with
struma and patients who seek treatment at the
IDD clinic of research and development (R&D)
center, Magelang. Information obtained from
this will be very useful to know the relationship
between the thyroid hormone and TSH with the
lipid profile.
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METHODS

This study was a non-interventional
observational study with a cross-sectional
design aimed to evaluate the relationship
between thyroid functions and lipid profiles
in patients with struma who came to the IDD
clinic of R&D Center in Magelang during 2018.
This location was chosen because many patients
with struma sought treatment at the clinic. The
study population in this study was women of
childbearing age who had recently been treated
atthe IDD clinic. Its selected sample was women
of childbearing age who came to the clinic and
met inclusion and exclusion-criteria of this study.
The inclusion criteria were new patients who
have a struma, while exclusion criteria were
those who had no any complications with
metabolic diseases such as diabetes mellitus
(DM). The sample selection was conducted by
means of total sample, namely patients who
came to the clinic in 2018 until the number of
sample was fulfilled.

Data and sample characteristics were
collected by questionnaire-based interview.
Clinical data to determine health status and
disease histories were collected by using a
questionnaire by a physician from the Magelang
research and development center. Participants
suffering other complications were not included
in this study. Data on physical indicators were
collected by examining clinical signs by using a
questionnaire. The nutritional status (height,
body weight) was determined and collected
anthropometrically by measuring height by using
microtoise and weighing by using a Seca digital
scale. Biochemical indicator data including TSH,
free-T4 (fT4), LDL, HDL, and total cholesterol
were obtained by taking blood from the veins as
much as 3.5 ml according to procedures taken by
the health analyst. The blood was rotated at high
speed for 10 minutes to be separated between
plasma and serum. The resulting serum was
divided into 5 tubes for the examination of TSH,
fT4, LDL, HDL, and total cholesterol. The serum
was stored in a freezer at -20°C before analysis.
The analysis of TSH, fT4, LDL, HDL, and total
cholesterol used the ELISA method.
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The relationships between total cholesterol,
LDL, HDL, and triglyceride levels with TSH and
fT4 were processed by using the Spearman
correlation coefficient. Linear regression was
used to determine the relationships between
total cholesterol, HDL, LDL, and triglyceride levels
with TSH and fT4 after calculating age. Then the
total cholesterol, HDL, LDL, and triglyceride
levels of patients with thyroids disorders were
compared with euthyroid patients (patients with
thyroid but normal thyroid function) by using
a linear regression model, taking into account
body mass index (BMI), age, and using hormonal
contraception. Statistical analysis was conducted
by using SPSS 22 with a significance of p <0.05.
This study was approved by the Universitas Islam
Indonesia (UII) ethics committee.

RESULTS

This study was focused on women of
childbearing age who were treated at the IDD
clinic in Magelang. The samples selected were
women of childbearing age who sought treatment
at the clinic and met the inclusion-exclusion
criteria as follows: new patients who had struma
without histories of metabolic diseases such
as DM. There were 83 patients who came for
treatment in a period of January - July 2018
according to the sample calculation.

Description of the characteristics of the
subjects/patients showed that average age of
them was 33.5 *+ 8.63 years and their level of
education (74.3 %) was mostly more than 9 years
(junior high school or college). Most of them
was unemployment (50.6%). Anthropometric
measurements showed the average body weight
and height of them were 51.8 + 9.28 kilograms
and 152.3 + 5.87 cm with normal BMI values
of 22.3 + 3.98. The nutritional status of them
(61.4%) was included in a normal category. As
many as 20.5% of them experienced overweight
having risks of various chronic diseases, such as
coronary heart disease (CHD), hypertension, and
others. This situation should be followed up by
enhancing a promotion of comprehensive and
effective prevention efforts, such as promoting
the general guidelines for balanced nutrition.
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Table 1. Subject Charateristic Distributions

Variable Number (83)
Age [mean # standard deviation (SD)] 33.5+8.63
< 20 years old 6 (7.2 %)
20 - 35 years old 39 (47.0 %)
> 35 years old 38 (45.8 %)
Education
Elementary (not completed) 1(1.2%)

Elementary
Junior high school

Senior high school

20 (24.4 %)
21 (25.6 %)
27 (32.9 %)

College 13 (15.8 %)
Occupation
Enterpreneur 6 (7.4 %)
Civil servant/military/police 4 (49 %)
Private sector 18 (22.2 %)
Labor/fishermen 4 (4.9 %)
Farmer 8 (9.9 %)
Unemployment 42 (50.6 %)
Nutritional state (BMI)
Underweight (< 18.5) 15 (18.1 %)
Normal (18.5 - 24.9) 51 (61.4 %)
Overweight (= 25.0) 17 (20.5 %)
Primary Secondary
Hyperthyroid; Hypothyroid;
22.9 24%

W%}';;«zzz;;ﬁsxgz'
I

Hyperthyroid;
16.9 %

Euthyroid;
57.8%

Figure 1. Distribution thyroid dysfunction cases of the subjects

Due to abnormal data distribution of the
patients' TSH and fT4 levels, the data was
presented as a median. Results of laboratory
examination of thi study showed that the median
values of the TSH and fT4 were still within
normal limits. Thyroid function tests in a form
of serum fT4 and TSH levels were standard tests

to determine diagnosis of both hyperthyroid
and hypothyroid cases. This indicator was used
because the fT4 is a free active hormone that is
not bound by thyroid binding-protein (TBG).
Meanwhile, the T3 and T4 hormones are bound
to TBG protein in plasma, thus it is strongly
influenced by TBG levels.
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The use of TSH to predict the thyroid
hormone is related to its regulation by the
T4 hormone in the pituitary level through a
negative feedback mechanism.'* Moreover, the
TSH hormone was also used as a screening for
congenital hypothyroidism in newborns and is
the bestindicator to detect primary hypothyroid
symptoms in neonates.® Based on this, serum
fT4 and TSH examination can be considered
as an appropriate clinical diagnosis method to
determine thyroid dysfunctions.!

The combination of TSH and fT4 levels to
determine the clinical diagnosis of the patients
showed that most of them (57.8%) only were
suffering the struma, but the results of TSH
and fT4 levels were normal (euthyroid). There
was a shift in cases where there were more
hyperthyroidism cases than hypothyroid cases
(22.9% of them suffering hyperthyroidism and
16.9% suffering subclinical hyperthyroidism)
(Figure 1).

Table 2. Biochemical Distribution of Subjects

Variable Number (83)
TSH level (median (min-max)) 0.52 (0.01-5.35)
Hyperthyroid (< 0.3 pIU/ml) 34 (41.0 %)
Normal (0.3 - 4.0 uIU/ml) 47 (56.6 %)
Hypothyroid (> 4.0 ulU/ml) 2(2.4%)
fT4 level (median (min-max)) 1.31(0.06-7.77)
Hypothyroid (< 0.8 ng/ dl) 6 (7.2 %)
Normal (0.8 - 2.0 ng/ dl) 60 (72.3 %)
Hyperthyroid (> 2.0 ng/ dl) 17 (20.5 %)
HDL level (mean # SD) 53.0+9.44

Normal (= 45 mg/dl)
Abnormal (< 45 mg/dl)
LDL level (mean * SD)
Normal (< 100 mg/dl)
Abnormal (> 100 mg/dl)

Total cholesterol level (mean * SD)

Normal (< 200 mg/dl)
Abnormal (> 200 mg/dl)

68 (81.9 %)
15 (18.1 %)
106.6 + 34.29
33 (39.8 %)
50 (60.2 %)
171.7 £ 40.34
65 (78.3 %)
18 (21.7 %)

The results of the laboratory examination
of the patients showed that the lipid profiles
of them were within normal limits, except LDL
levels that were slightly above the normal limit.
Most patients (81.9%) had normal HDL levels
and normal total cholesterol levels (78.3%),
but most of them (60.2%) had LDL levels above
normal.

The thyroid hormone could have a specific
effect on the lipid metabolism to regulate
cholesterol synthesis and degradation, and it

134

also could mediate activities of key enzymes.®
Changes in thyroid hormone levels would
affect the biosynthesis of cell cholesterol, the
cholesterol secretion by the liver, the process
of converting HDL to VLDL in the liver, the
activity of Lipoprotein Lipase (LPL) enzymes
in cell membranes, and the modulation of the
body's LDL receptor activity. Thus, changes in
the process of lipid metabolism could result
changes in blood lipid profiles.>®
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Table 3. Relationship between Thyroid Function and Lipid Profiles

TSH fT4
Total Cholesterol 0.518 -0.517
p=0.000 p=0.000
HDL 0.028 -0.257
p=0.814 p=0.019
LDL 0.538 -0.536
p=0.000 p=0.000
Table 4. Thyroid function and lipid profile according to diagnosis
Subclinic Euthyroid Hyperthyroid
hyperthyroid (14) (48) (19)
Age, meanSD 35.6 +9.34¢ 34.1+8.64 31.0+7.972
BMI, mean+SD 22.3+4,13¢ 23.4+4.13 20.2 +2.46°

1.2(0.69-1.77)°
0.05(0.01-4.36)°

1.2(0.66-1.66)
1.4 (0.05-5.35)

6.8(0.97-7.77)°
0.03(0.01-0.08)¢

fT4, (median, min-max), ng/L

TSH, (median, min-max), ulU/ml

Total Cholesterol, mean+SD, mg/dl 181.6 +32.074 187.3 +33.66 122.8 £ 20.09°
P (unadjusted)* 0.577 - 0.000

P (adjusted with age, BMI)* 0.719 - 0.000
HDL, mean+SD, mg/dl 57.4 +11.04¢ 53.6 +8.49 48.8 £9.66"
P (unadjusted)* 0.185 - 0.049

P (adjusted with age, BMI)* 0.229 - 0.026
LDL, mean+SD, mg/dl 110.5 £ 14.834 121.7 £29.71 63.5+16.33"
P (unadjusted)* 0.181 - 0.000

P (adjusted with age, BMI)* 0.250 - 0.000

a.independent t test indicated that there was no significant difference between euthyroid and
hyperthyroidism.

b.independent t test indicated that there is a significant difference between euthyroid and
hyperthyroidism.

c. different Mann-Whitney test indicated that there was a significant difference between euthyroid
and hyperthyroidism.

d.independent t test indicated that there was no significant difference between euthyroid and
subclinical hyperthyroidism.

e. different Mann-Whitney test indicated that there was no significant difference between euthyroid
and subclinical hyperthyroidism.

f. different Mann-Whitney test indicated that there was a significant difference between euthyroid
and subclinical hyperthyroidism.

* linear regression with significance <0.05

There was a significant positive relationship
between the TSH levels, the total cholesterol and
the LDL, but there was no significant relationship
between the TSH levels and the HDL (Table
3). This showed that the higher the TSH level,
the higher the total cholesterol and LDL level.

Likewise, the fT4 levels were inversely related
to the total cholesterol and LDL cholesterol, but
there was no relationship between the fT4 and
HDL. This could mean if the fT4 levels increase,
atotal cholesterol and LDL would decrease. Both
findings proved to be statistically significant.
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After calculating age, the relationship between
the TSH, the total cholesterol and the LDL
remained significant (both p = 0.000), whereas
there was no significant relationship between
the HDL and the total cholesterol (p <0.000).
Meanwhile, the HDL (p = 0.016) and the LDL (p
= 0.000) still showed a significant relationship
to the fT4 after calculating age. Table 4 presents
the clinical diagnosis, thyroid function, and lipid
profile of the patients. Patients with secondary
hypothyroidism were not included in the table
because there were only 2 patients, therefore the
data did not meet the requirements. The age of
them based on diagnosis group ranged from 31
- 35 years and was spread evenly, so there were
no significant differences between the groups.
The nutritional status of them according to the
diagnosis group was in the normal category
(between 19.5 - 25.0) as there was a significant
difference of the BMI between the hyperthyroid
and euthyroid groups. There were no significant
differences between the subclinical hyperthyroid
groups and euthyroid groups. Hyperthyroidism
could cause the body's metabolism to increase,
and one of the symptoms that appear could be
weight lose. Compared to other diagnosis groups,
the hyperthyroid groups had the lowest BMI.
Total blood cholesterol levels in hyperthyroid
group were lower and significantly different
when compared with euthyroid group (122.8 +
20.09 mg/dlvs 187.3 + 33.66 mg/dl). [t was also
seen in subclinical hyperthyroidism group, even
though this group was not statistically significant.
HDL levels in hyperthyroid group were lower
and significantly different when compared with
euthyroid group (48.8 + 9.66 mg/dl vs 53.6 +
8.49 mg/dl) but they were higher in subclinical
hyperthyroid group although not statistically
significant. LDL levels in hyperthyroid group
were lower and significantly different when
compared with euthyroid group (63.5 + 16.33
mg/dl vs 121.7 + 29.71 mg/dl). Similarly, the
subclinical hyperthyroid group also had a lower
LDL level although not statistically significant.

DISCUSSION
Struma or goiter is a condition due to an
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increase of a thyroid gland, therefore the gland
is more active in producing thyroid hormones.
Globally, there has been an increase of struma
cases since 30 years ago probably due to
increased diagnostic activities and increasing
abilities to detect the struma with excellent
diagnostic technologies.'** Most studies report
an increase of the cases may be caused by iodine
deficiency, although its causes have not been
fully understood until now.?

In this study, many patients who came to
the clinic with enlarged thyroid nodules suffer
from hyperthyroidism although the majority
of cases (57.8%) were euthyroidism. Severe
and prolonged iodine deficiency could increase
risks of struma and hypothyroidism. However,
an increase of iodine intakes in the populations
of the endemic areas of IDD would increase
incidences of hyperthyroidism, especially in
severe endemic areas.!* Aged patients with
enlarged thyroid nodules were at greater risks of
developing hyperthyroidism, even though at the
beginning of iodine fortification they have normal
thyroid hormone levels. This occurs because
older adults have irrepressible radioactive iodine
uptakes and low TSH levels that do not respond
to the T4 hormone; therefore, the TSH and T4
are not corrected.'* Although thyroid nodules
with hyperthyroidism tend to occur in older
individuals, the clinical manifestations from
hyperthyroidism may not be related to it at all;
many of them exhibit symptoms related to heart
disease, often atrial fibrillation.'®

Increasing iodine intake can also induce
autoimmune hyperthyroidism disease
(Grave’s disease). Several studies have shown
that autoimmune hyperthyroidism is higher
in populations in endemic areas of IDD. This
is because individuals, who have struma and
are found in many endemic areas of IDD, often
have antibodies on their systemic circulations.
It is estimated that increasing iodine intakes
will increase thyroglobulin productions
and results in thyroid autoimmunity.!* The
hyperthyroidism due to autoimmunity may
affect all ages with clinical manifestations of
heat intolerance, tachycardia, tremor, weight



loss, and orbitopathy.'®

The diagnosis of hyperthyroidism,
hypothyroidism, and euthyroid was based on
a combination of TSH and fT4 levels. Normal
TSH levels are around 0.4-4.0 pU/1, whereas
normal reference intervals for fT4 levels range
from 0.7 to 2.1 ng/dl, due to negative feedback
systems involving the hypothalamus, pituitary,
and thyroid glands.'® In certain cases, TSH and
fT4 are not adjusted according to a negative
feedback mechanism due to other thyroid
diseases, for example, thyroid cancer, etc.!’ This
proves that the regularity of TSH and fT4 levels
are still within normal limits and does not lead
to diseases other than above.

On the lipid metabolism, TSH can have
an independent effect such as inducing
adipogenesis and lipolysis,and it can increase
HMG_CoA activity.'”!® The later is an enzyme
that inhibits rates of cholesterol synthesis and
increases cholesterol content in the liver.® In
this study, TSH could be positively related to
total cholesterol and LDL cholesterol, meaning
an increase of the TSH would increase total
cholesterol and LDL levels. Similarly, results of
other studies show that there is a relationship
between the increase of TSH eventhough in a
normal range and the increase of lipid profile
(increased cholesterol, LDL, and triglycerides)
which is less favorable.?*#

The levels of total blood cholesterol, LDL, and
HDL in hyperthyroid patients in this study were
lower and significantly different when compared
to euthyroid patients. This is consistent with
results of Zhenjiang’s study that cholesterol
and LDL levels in both the hyperthyroid
and subclinical hyperthyroid groups were
significantly lower than controls, whereas
HDL levels were only significantly lower in the
hyperthyroid group.?* Chen et al. reported that
hyperthyroid patients had significantly lower
HDL and LDL levels compared to euthyroid
patients, but not at cholesterol levels.?® Selim
et al. reported that hyperthyroid patients had
lower total cholesterol and LDL levels, free-T3
(fT3) and fT4 that were inversely correlated
with cholesterol, LDL, and HDL levels, whereas
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TSH correlates with cholesterol, LDL, and HDL.?¢

Thyroid hormones are very important to
maintain adequate cholesterol to meet the
body's need and function to regulate important
steps of cholesterol synthesis, absorption, and
metabolism.

Thyroid hormones regulate cholesterol levels
by stimulating liver synthesis, serum uptake,
and intrahepatic conversion to bile acids.?” The
literature shows various reports of changes
in lipid profiles in hyperthyroid patients. The
decrease of cholesterol, LDL, and HDL levels in
hyperthyroid patients may be caused by several
factors. Thyroid hormones are able to regulate
expressions of LDL receptors that cause changes
in cellular uptake and LDL catabolism.?® Thyroid
hormones increase the expression of the binding
protein binding factor sterol-2 (SREBP-2) which
modulates LDL-R expression.® This process
will increase the activity of LDL cell receptors
and LDL uptake from circulation to the tissue
will increase so that LDL levels in circulation
decrease.>®

Thyroid hormone induces the HMG-CoA
reductase activity and the expression of the
farnesyl pyrophosphate gene to increase
cholesterol synthesis, so it rises the biosynthesis
of endogenous cholesterol in the liver.!® This
hormone causes lipoprotein lipase activity to
accelerate the use of cholesterol in peripheral
tissues and increases the level of cholesterol
clearance which results a decrease of blood
cholesterol levels.?> Moreover, it also increases
the use of cholesterol in peripheral tissues and
accelerates excretion bile acids and bile there by
reducing total cholesterol levels in the blood.?*
Modulation of HDL metabolism is achieved
by increasing the activity of CETP cholesteryl
ester transfer protein which converts high-
density lipoprotein (HDL) to very-low-density
lipoprotein (VLDL). This causes the rate of
conversion of HDL to VLDL increases so that
the excretion of cholesterol in the liver increases.
Because of the rapid increase in conversion from
HDL to VLDL, it causes a decrease in circulating
HDL levels.>® Adequate levels of HDL can
prevent cholesterol from settling in the arteries
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(atherogenesis) and protect blood vessels from
the process of atherosclerosis. Low levels of HDL
in the blood can have a detrimental effect on the
body that can lead to coronary heart disease
(CHD).! Increased risk of heart disease can be
influenced by HDL function and changes in lipid
profile levels.?2 HDL plays an important role in
modifying formation and development of plaque
(anti-atherosclerosis). These particles also have
anti-inflammatory properties, so inflammation
that encourages lipid deposition will be inhibited.
Besides, HDL can also remove some oxidized
(anti-oxidative) lipids.°

The state of hyperthyroidism is characterized
by an increase in oxidative metabolism and a
decrease in plasma lipids and plasma lipoproteins.
The hypermetabolic state accelerates the
production of free radicals in the mitochondria
and induces changes in the antioxidant defense
system. High oxidative stress status can modify
oxidative LDL and play an important role in
atherosclerosis and risk of coronary heart
diseases. In hyperthyroid patients, increased
LDL oxidation is closely associated with high
levels of free thyroxine (fT4). Meanwhile, in LDL
oxidation, hypothyroidism is strongly influenced
by cholesterol and LDL levels.?® This causes
hyperthyroid patients to have higher risks of
suffering coronary heart diseases.

In addition, a decrease in cholesterol levels
below normal values can have a harmful
effects on the body. Cholesterol has a central
role in the production of liver bile and a major
component of cell membrane formations
and intracellular structures. Cholesterol also
functions as a precursor in the biosynthesis of
several vitamins, steroids, and sex hormones.
Early epidemiological studies show relationships
between low cholesterol levels and risks of
cancer, intracranial hemorrhage, and death.” A
decrease in cholesterol levels causes disruption
of the physiological processes of brain neurons
so that a decrease in serotonin levels as a
neurotransmitter regulates mood centers in
the brain and results disruption mental health.>®
Conversely, cholesterol levels will increase in
hypothyroid patients. The hypothyroid state
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will cause a decrease in lipoprotein receptors
so that lipoprotein catabolism decreases and
results hypercholesterolemia, an increase in
total cholesterol, and LDL cholesterol.®

CONCLUSION

The combination of TSH and fT4 levels to
determine the clinical diagnosis in the patients
with struma showed that more than half of
them only had enlarged thyroid nodules with
normal TSH and fT4 (euthyroid) levels, and one-
fifth of them had hyperthyroidism. There was
a significant positive relationship between the
TSH levels and the total cholesterol as well as the
LDL after calculating age. However, there was no
significant relationship between the TSH levels
and the HDL. There was a significant negative
relationship between the fT4 levels, the total
cholesterol and the LDL cholesterol, but there
was no relationship between the fT4 and the
HDL. After calculating age, the HDL showed a
significant relationship with the fT4. The total
blood cholesterol, HDL and LDL cholesterol
levels in hyperthyroid patients were lower
and significantly different when compared to
euthyroid patients, but they were not significant
in subclinical hyperthyroid patients.
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