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Alterations of lipid profile in subclinical hypothyroidism
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ABSTRACT

Background: Thyroid hormones regulate a wide array of metabolic parameters and exert effects virtually on every organ
system. Subclinical hypothyroidism is more common than overt hypothyroidism, and an apparently asymptomatic condition
defined by slightly increased serum thyrotropin (TSH) concentrations, but normal serum-free T3 and free T4 hormone
levels. Aims and Objectives: The aims of this study were to find a correlation between subclinical hypothyroidism (SCH)
and the parameters of lipid profile. Materials and Methods: Study was carried out in 25 newly diagnosed subclinical
hypothyroid subjects and compared with age- and sex-matched controls. Statistical analysis was done using regression
analysis with alcula software. Results: SCH was more common in females and incidence increased as age advanced. Mean
cholesterol, total triglycerides (TG), low-density lipoproteins (LDL), and very LDL (VLDL) increased proportionately with
TSH level and high-density lipoproteins (HDL) decreased as TSH increased. Conclusion: SCH appears to be associated
with dyslipidemia, that is, increased total cholesterol, TG, LDL, and decreased HDL.

KEY WORDS: Subclinical Hypothyroidism; Lipid Profile; Total Cholesterol; Triglycerides; Low-density Lipoproteins;
kHigh-density Lipoproteins; Very Low-density Lipoproteins; Dyslipidemia

~

INTRODUCTION

Thyroid hormones regulate a wide array of metabolic
parameters and exert effects virtually on every organ system.
Thyroid hormones known to play a vital role in regulating
synthesis, metabolism, and transport of lipids.!Y Furthermore,
known that alterations in thyroid function result in changes in
the composition and transport of lipoproteins. Thus, thyroid
dysfunctions are associated with dyslipidemia.?!

Thyroid disorder is one of the most common endocrine
disorder and hypothyroidism being more common than
hyperthyroidism. Adipocytes express high levels of
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thyrotropin (TSH) receptors which function similar to those
in thyroid, indicating that TSH participates in the regulation
of adipocytes functions.

Subclinical hypothyroidism (SCH) is mild thyroid gland
failure. Definition of SCH is not clearly established. SCH
is an apparently asymptomatic condition defined by slightly
increased serum TSH concentrations, but normal serum-free
T3 (FT3) and free T4 (FT4) hormone levels.* The patient
may be asymptomatic or may present with mild, non-specific
symptoms of hypothyroidism such as myalgia, nausea, and
constipation.

SCH occurs in 3%—-8% of the general population, it is more
common in females than males, its prevalence increases
with age.

Studies have reported, elevated levels of total cholesterol (TC)
and low-density lipoproteins (LDL) in overt hypothyroidism
and hyperlipidemia being a well-known cardiovascular
risk factor.) Hence, the present study was focused to find
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whether same changes exist in SCH also or not. Therefore,
it is hypothesized that similar dysfunctions with decreased
severity would occur in SCH.

There are limited studies on SCH in India. Furthermore,
as studies on subclinical hypothyroid patients have shown
variable results and as almost half of SCH patients may
progress to overt hypothyroidism and the annual percent risk
being increasing with the serum TSH levels,” research in this
area is necessary.

As SCH is very common and reversible condition, and
lipid profile being simple screening method, this has been
included in this study. This may help in early detection and
to put therapy or lifestyle modification in these patients to
improve their quality of life.

Aim of Study

« To assess the correlation between TSH and parameters of
lipid profile.

« To see whether even subclinical state of thyroid
dysfunction can alter the lipid profile.

MATERIALS AND METHODS

The study was conducted in KIMS, Hubballi, Karnataka,
India. The study was based on the interview, physical
examination, and biochemical investigations, that is, lipid
profile and TSH levels in 25 newly diagnosed patients of
SCH of either sex.

SCH was defined as TSH between 5-10 p [U/mL and normal
free thyroid hormones without symptoms or with mild non-
specific symptoms of hypothyroidism.

Blood samples for lipid profile were collected at 8§ am
after 12 h of overnight fasting. Hypercholesterolemia was
considered if patients TC >200 mg%, LDL >130 mg%,
triglycerides (TG) >250 mg%, and high-density lipoproteins
(HDL) <35 mg%.

25 patients were evaluated for TSH and lipid profile.
Correlation coefficient and linear regression were done
between TSH and parameters of lipid profile using alcula
software.

RESULTS

The study included 25 patients of either sex in the age group
of 40-60 years. From the data, it was clear that SCH is
more common in females than males. There was a positive
correlation between TSH and TC values, that is, within the
subclinical patients, the TC level increased as the TSH value
increased. Correlation coefficient found to be » = 0.89 which
suggests strong correlation [Figure 1]. There was positive

correlation between TSH and TG with correlation coefficient
r = 0.96 which suggests very strong correlation [Figure 2].
However, there was negative correlation between TSH
levels and HDL levels of SCH patients, that is, as the TSH
levels increased in these patients the HDL levels decreased.
Correlation coefficient » = —0.85 is shown in [Figure 3]. We
found positive correlation between TSH and LDL levels with
correlation coefficient » = 0.85 [Figure 4]. Furthermore, there
was positive correlation between TSH and VLDL levels of
SCH patients. Correlation coefficient » = 0.95 which suggests
strong correlation [Figure 5]. Thus, we found strong positive
correlation between TSH and TG and also between TSH
and VLDL levels. There was moderate positive correlation
between TSH and TC and also between TSH and LDL.
However, we found negative correlation between TSH and
high-density lipoproteins levels.

DISCUSSION

Dyslipidemia in overt hypothyroidism is clearly established,
and studies have shown beneficial effects of treatment with
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Figure 2: Correlation between thyrotropin and triglycerides
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Figure 3: Correlation between thyrotropin levels and high-density
lipoproteins levels
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Figure 4: Correlation between thyrotropin and low-density
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Figure 5: Correlation between thyrotropin and very low-density
lipoproteins levels

levothyroxine on dyslipidemia in these subjects. However,
studies on the effects of SCH on lipid profile and beneficiary
effects of treatment in these patients are controversial.
Hence, this topic is still open for further studies. The results

of our study showed that there was a positive correlation
between TSH, an indicator of thyroid function and lipid
profile parameters (TC, TG, LDL, and VLDL) and negative
correlation between TSH and HDL. As we plotted the values
of different parameters of lipid profile against the values of
TSH we found a linear relationship between them. We also
found that even within normal limit, as TSH level increased
TC level also increased, which indicates that changes in lipid
profile start at the very early stage.

A meta-analysis which included 16 observable studies
suggested that serum TC, LDL, and total TG increased in
SCH as compared to euthyroid subjects.’] An analysis of
the aggregated data on the relationship between SCH and
hypercholesterolaemia in middle-aged women indicated a
dose relationship between the average TSH levels and TC
levels in plasma.” In the cohort by Efstathiadou et al. showed
subjects with SCH had significantly higher levels of TC,
LDL-C, Apo B, and Lp(a), thus displaying a more atherogenic
lipid profile.! In the study conducted by Alamdari et al.,
lipid profiles did not differ between subclinical hypothyroid
and normal individuals.["

The strength of the present study is we have taken newly
diagnosed patients with TSH levels between 5 and
10 p IU/mL. The limitation is that cases were not compared
with the controls and follow-up of cases was not done. The
study results possibly suggests that the elevated TSH may
be responsible for dyslipidemia as we have excluded other
factors which can lead to dyslipidemia such as smoking, DM,
and family history. Possible reason could be the decreased
LDL-receptor’s activity, resulting in decreased hepatic
removal of cholesterol from the circulation and decreased
catabolism of LDL and IDL.I'

CONCLUSION

We conclude that even in SCH, the increase in TSH level
increases the lipid parameters mainly TG, LDL, and VLDL.
Thus, they are more prone to atherosclerosis and other
cardiovascular risk. As SCH is a reversible condition we
can take measures at this stage to halt the progression of the
disease and improve quality of life.
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