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Background: The relationship between hypothyroidism and dyslipidemia is poorly understood.

Objective: We aimed to describe the relationship between serum thyroid-stimulating hormone (TSH) and fasting

lipid profile.

Materials and Methods: This prospective study recruited 50 hypothyroid subjects with Hashimoto’s thyroiditis who
attended the endocrinology clinic of a teaching hospital from August 2011 to October 2011.

Results: Serum TSH showed positive correlation with serum total cholesterol, triglyceride, and low-density lipoprotein
cholesterol, but had negative correlation with high-density lipoprotein cholesterol (P> 0.05).

Conclusion: Hypothyroidism leads to atherogenic lipid profile. However, our observation needs to be further validated by

larger prospective studies.
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Introduction

Primary hypothyroidism is a relatively common disease
affecting 5% to 10% of general population.!? Hashimoto’s
thyroiditis (HT) is the most common etiology of primary
hypothyroidism in iodine-sufficient areas worldwide.®!
Hypothyroidism is one of the treatable causes of dysli-
pidemia. However, association of dyslipidemia with hypo-
thyroidism is complex and poorly understood.®! We aimed
to further describe this association among a cohort of hypo-
thyroid subjects with HT.
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Materials and Methods

This prospective study recruited 50 hypothyroid subjects
with HT who attended the endocrinology clinic of our
institute from August 2011 to October 2011. The Institu-
tional Ethics Committee approved the study and informed
consent was obtained from all subjects in accordance with
the declaration of Helsinki. Hypothyroidism was defined as
serum thyroid-stimulating hormone (TSH) level greater than
4.2 mlU/I (reference; 0.27—4.2 mlU/I, electrochemilumines-
cence immunoassay, COBAS INTEGRA 400 PLUS, Roche
Diagnostics). The diagnosis of HT was based on raised
serum thyroid peroxidase (TPO) antibody titer (greater
than 40 IU/L, reference; up to 40 IU/L, enzyme-linked
immunosorbent assay) and/or thyroid fine-needle aspiration
cytology.

Fasting lipid profile such as serum total cholesterol (TC),
triglyceride (TG), and high-density lipoprotein (HDL) choles-
terol was measured in 18 of 50 subjects by enzyme assays
(COBAS e411 auto analyzer, Roche Diagnostics, Germany).
The serum low-density lipoprotein (LDL) cholesterol was
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Table 1: Baseline serum TSH and fasting lipid profile in hypothyroid
subjects with Hashimoto’s thyroiditis

Parameters Mean + SD Range
Serum TSH (mlU/) 51.65 + 52.47 4.66—-150
Serum total cholesterol (mmol/l) 4.80+1.15 3.15-7.76
Serum triglyceride (mmol/l) 1.48 +0.68 0.57-3
Serum LDL cholesterol (mmol/l) 3.04 £0.84 1.91-5.30
Serum HDL cholesterol (mmol/l) 1.03+0.13 0.77-1.29

TSH, thyroid stimulating hormone; LDL, low-density lipoprotein; HDL,
high-density lipoprotein.

Table 2: Correlation between serum TSH and different lipid parameters

Pearson’s correlation

Parameters . . P-value
coefficient

Total cholesterol (mmol/l) 0.07 0.77

Triglyceride (mmol/l) 0.10 0.69

LDL cholesterol (mmol/l) 0.14 0.58

HDL cholesterol (mmol/l) -0.39 0.10

TSH, thyroid stimulating hormone; LDL, low-density lipoprotein;
HDL, high-density lipoprotein.

measured by Friedewald formula.”! The subjects with serum
TG > 4.51 mmol/l were excluded from the study.

The parameters were expressed as mean + standard
deviation (SD). Pearson’s correlation coefficient was used
to determine the association between serum TSH and lipid
parameters. P-value < 0.05 was considered statistically signif-
icant and SPSS 16 software was used for the analysis.

Results

Our study included 15 females and 3 males with age rang-
ing from 23 to 77 years (mean + SD: 43.55 + 12.67 yrs). The
baseline serum TSH and fasting lipid parameters and their
correlation among the subjects are presented in Tables 1
and 2, respectively. Serum TSH showed positive correlation
with serum TC (r=0.07), TG (r=0.10), and LDL (r=0.14), but
negative correlation with HDL cholesterol (r=-0.39); though it
has not reached the statistical significance (P> 0.05).

Discussion

The effect of serum thyroid hormones on lipid profile is
a complex phenomenon. Thyroid hormone has various
effects on both synthesis and degradation of lipids in vivo.
Although thyroid hormones decrease serum LDL cholesterol
by increasing its clearance through LDL receptors on the
liver, low-serum TG is maintained by the stimulation of tissue
lipoprotein lipase enzyme.®9 It decreases the serum HDL
by increasing the activity of cholesteryl-ester transfer protein
(CETP), hepatic lipase, and the expression of HDL receptors
on the liver.>"! It also promotes reverse cholesterol transport
through increased fecal excretion of bile acids by stimulating
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the activity of cholesterol 7a-hydroxylase enzyme in the liver.[”]
Overall, it decreases all lipid parameters in serum.

The chronic inflammation associated with HT and insulin
resistances accompanying hypothyroidism have also con-
tributions to altered lipid profile in these patients. Chronic
inflammation leads to increased oxygen-free radicals produc-
tion through COX-dependent pathway in patients with HT.
This increased oxidative stress is responsible for formation
of oxidized LDL in serum, which is a risk factor for athero-
sclerosis. Singh et al. demonstrated the importance of insulin
resistance in the pathogenesis of dyslipidemia due to hypo-
thyroidism.®

However, there is no uniform relationship between
serum TSH and lipid profile (TC, TG, LDL, and HDL) in the
literature.®-'2 Hypothyroidism leads to an increase in all lipid
parameters with a positive correlation with serum TSH in one
study,['” whereas only high-serum TC and LDL cholesterol
without any correlation with TSH were documented in another
study from India.l'"" Although Kota et al.l'? found negative cor-
relation between serum TSH and HDL, they were positively
correlated with other lipids (TC, TG, and LDL). Similarly,
serum TSH had negative correlation(r=—0.39) with HDL in our
study (P> 0.05). In addition, the differential effect of degree
of hypothyroidism on dyslipidemia in these patients has been
reported by Singh et al.”! Although high-serum TG and LDL
were seen in both subclinical and overt hypothyroid patients,
high total cholesterol and low HDL were seen only in overt
hypothyroid group. These different effects can be explained
by variations in parameters such as ethnicity, gender, age,
use of drugs, degree of hypothyroidism, associated insulin
resistance, and sample size in different studies.

No study is without limitations. The sample size in our
study was small and we did not take into consideration other
factors affecting dyslipidemia in patients with hypothyroidism.

Conclusion

To summarize, hypothyroidism leads to atherogenic
lipid profile among subjects from India, where the preva-
lence of cardiovascular diseases is already high. Routine
screening of lipid parameters among larger population of
hypothyroid subjects may throw more light on this association
in future.
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