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Introduction: Subclinical hypothyroidism (SH) is an autoimmune thyroid disorder characterized by elevated TSH
with values of T3, T4, free T3 and free T4 within the reference range. High TSH levels are associated with lipid
alteration.

Method: A total of 21 patients aged between 18 and 80 years were recruited. The sample was composed of 17
females and 4 males, all of whom had TSH values ranging from 5.0 to 9.9 (mlU/L) and normal free T4 levels.
They were followed up for 26 months while undergoing sodium levothyroxine replacement therapy (12.5-25
mcg/day). Throughout this period, TSH, free T4 HDL, LDL, triglyceride, total cholesterol and glucose levels were
evaluated.

Results: A significant improvement in HDL cholesterol levels was observed. There was also a decrease in fasting
glucose. No significant changes were seen in triglyceride levels.

Conclusion: As observed throughout this study, SH patients with low HDL under therapy showed a significant
increase in HDL levels after TSH levels were normalized. Therefore, it is quite clear that thyroid hormones affect

lipid metabolism, and, as a result, metabolic syndrome components.

1. Introduction

Subclinical hypothyroidism (SH) is an autoimmune thyroid disorder
characterized by elevated TSH with normal values of T3, T4, free T3
and free T4 (Pereira et al., 2015). The most common cause of SH is
considered to be chronic autoimmune thyroiditis associated with the
presence of anti-TPO (anti-thyroid peroxidase) antibodies (Javed and
Sathyapalan, 2016). Patients with positive anti-Tg (thyroglobulin an-
tibodies) antibodies are also at a higher risk of developing the disease
(Pereira et al., 2015). Females are more prone to clinical hypothyr-
oidism, and the presence of anti-thyroid antibodies as well as advanced
age are strong risk factors for the disorder (Javed and Sathyapalan,
2016).

SH is a relatively common condition (Danese et al., 2000) that af-
fects 4-20% of the general population (Pereira et al., 2015). Treatment
starts with the administration of sodium levothyroxine to prevent the
progression of symptoms (Danese et al., 2000; Baumgartner et al.,
2014a). Subclinical thyroid failure can be present years before the onset
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of clinical hypothyroidism (Danese et al., 2000; Garg and Vanderpump,
2013).

It is widely known that the treatment of SH with sodium levothyr-
oxine has the potential to decrease the levels of lipids (Danese et al.,
2000). Thus, dyslipidemia is a common feature in SH patients, espe-
cially in cases involving the increase of total cholesterol and LDL levels
(Li et al., 2017). TSH values above the upper limit of the normal range
are related to lipid profile alterations (Wanjia et al., 2012; Petrosyan,
2015). Moreover, with the increase of LDL levels and decrease of HDL
levels, cardiovascular risk factors have constantly been evidenced
(Pereira et al., 2015; LeFevre and U.S. Preventive Services Task Force,
2015).

The use of sodium levothyroxine aims to keep TSH levels within the
limits of normality (Gluvic et al., 2015). Some studies show that greater
plasma concentrations of TSH predispose to higher levels of insulin
resistance (Pereira et al., 2015; Waring et al., 2012). Abnormal meta-
bolism of the thyroid hormone is an important cause of coronary
atherosclerosis (Wanjia et al., 2012). Upon treating patients with high
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levels of TSH, the risk of cardiovascular disease tends to be reduced
(Gluvic et al., 2015; Pop-Radu and Gliga, 2013; Li et al., 2016).

Some studies report that patients with high cholesterol are more
likely to develop SH (Pereira et al., 2015). Thyroid dysfunction is
common among metabolic syndrome patients. Such patients are at a
higher risk to develop SH (Chang et al., 2017; Khatiwada et al., 2016;
Vyakaranam et al., 2014).

The current study aimed to recruit SH patients with low HDL, treat
them with sodium levothyroxine, and evaluate if there was an increase
in this cholesterol fraction.

2. Materials and methods

All participants in this study were seen at the Endocrinology
Ambulatory Care Center, located in a municipality of Sao Paulo. This
study was approved by the FMABC Ethics Committee (protocol number
#721.828).

Inclusion criteria encompassed SH patients with low HDL. Cut-off
values were established as follows: below 45 mg/dL for men and below
50 mg/dL for women.

Exclusion criteria were set as follows: individuals aged below 18 or
above 80 years, SH patients on sodium levothyroxine, clinical hy-
pothyroidism patients or those on hypolipidemic drugs.

The study ended up with 21 patients (17 women and 4 men) with
TSH values ranging from 5.0 to 9.9 (mlU/L) and normal free T4 levels.
They were followed up for 26 months while undergoing sodium le-
vothyroxine replacement therapy (12.5-25 mcg/day). Throughout this
period, TSH, free T4 HDL, LDL, triglyceride, total cholesterol and glu-
cose levels were evaluated. All of the participants signed the Free and
Informed Consent Form (FICF).

Qualitative variables were presented as absolute and relative fre-
quencies. For quantitative variables with non-normal distribution
(Shapiro-Wilk, p < 0.05), median, confidence interval and 25 and 75
percentiles were used. Variables with normal distribution (Shapiro-
Wilk, p > 0.05) were described by mean, standard deviation and
minimum-maximum values.

Since the pre- and post-moments of the markers presented normal
distribution (Shapiro-Wilk, p > 0.05), Student's t-test was applied in
order to analyze the association between them (95% CI). All tests used a
confidence interval of 95%. Stata 11.0 was used for statistical analysis.

3. Results

Table 1 shows the biochemical measures before and after the use of
sodium levothyroxine within the period of 6 months.

To verify the effects on the studied biochemical parameters after the
use of sodium levothyroxine, such parameters were evaluated before
and after the treatment. Table 2 shows the means of the laboratory
values before and after the use of sodium levothyroxine and the var-
iation of the biological markers.

4. Discussion

The results found here show that there was a significant improve-
ment in HDL cholesterol values. Furthermore, there was also a decrease
in fasting glucose. Regarding triglyceride levels, no significant changes
were observed.

Therefore, it has become quite clear that upon treating SH, there is
an improvement in HDL levels and a resulting decrease in cardiovas-
cular risk (Pereira et al., 2015). According to Pereira et al., in addition
to SH there have been similar evidences of cardiovascular risk related to
manifested hypothyroidism with lipid alterations (LDL increase, HDL
decrease and increase in insulin resistance). Some studies concluded
that there is an increased risk of metabolic syndrome in patients with
slightly increased TSH levels.

The decrease in fasting glucose also supports the idea of decreasing
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Table 1
Characterization of biological markers.
Variable n %
Gender
Male 19.1
Female 17 80.9
Mean (SD) Minimum - Maximum
Glucose
Pre-treatment 93.2 (21.1) 63.0-154.0
Post-treatment 88.0 (20.8) 67.0-158.0
TGS
Pre-treatment 165.6 (71.5) 76.0-335.0
Post-treatment 164.4 (60.5) 80.0-331.0
T-COL
Pre-treatment 201.5 (42.1) 149.0-287.0
Post-treatment 212.2 (41.5) 152.0-285.0
LDL
Pre-treatment 131.6 (33.6) 92.0-212.0
Post-treatment 136.8 (38.0) 83.0-210.0
HDL
Pre-treatment 38.5 (6.4) 24.0-48.0
Post-treatment 42.0 (7.3) 26.0-56.0
TSH
Pre-treatment 7.1(1.4) 4.8-9.9
Post-treatment 5.0 (2.4) 1.8-13.3
Free T4
Pre-treatment 1.1 (0.1) 0.8-1.5
Post-treatment 1.1 (0.2) 0.7-1.4
Median (95%CI) p-25 - p.75
Age 50.0 (39.4; 59.1) 39.0-60.0

SD: standard deviation; 95%CIL: 95% confidence interval; p.25 - p.75: 25 and 75
percentiles; TGS: triglycerides, T-COL: total cholesterol; 04LDL: low density
protein; HDL: high density protein TSH: thyroid-stimulating hormone; Free T4:
free thyroxin concentration.

risk factors and the development of metabolic syndrome (Chang et al.,
2017). Chang and coworkers, concluded that clinical and SH are sig-
nificantly associated with the risk of the onset of metabolic syndrome.

SH is prevalent, and it is frequently associated with metabolic
syndrome markers (Pereira et al., 2015). Thus, the current study
documents the importance of the control of TSH levels through the
observation of the relationship between these levels and the improve-
ment or not of lipid values, especially HDL cholesterol.

The literature cites that higher TSH levels are related to a higher risk
of developing insulin resistance followed by metabolic syndrome
components (Pereira et al., 2015). This study highlighted the fact that
the thyroid dysfunction known as SH is prevalent in the general po-
pulation, and it is associated with some components of metabolic syn-
drome, such as low HDL cholesterol.

Therefore, treatment of SH is of utmost importance, and oral sodium
levothyroxine is the medication of choice. Javed et al., pointed out that
treatment of SH with sodium levothyroxine, rather than the use of T3 or
the combination of T4 and T3, is the therapy of choice (Javed and
Sathyapalan, 2016).

During the twenty-six month evaluation, when sodium levothyr-
oxine replacement was conducted with the administration of a daily
dose of 12.5-25 mcg and the resultant control of TSH within the re-
ference range, it could be observed that there was a significant increase
in HDL cholesterol levels as well as a decrease in fasting glucose levels.

It has been demonstrated, not only that patients with metabolic
syndrome are more likely to develop subclinical thyroid dysfunction
but also that triglyceride levels are higher and HDL cholesterol levels
are lower in patients with SH (Khatiwada et al., 2016). In their study,
Khatiwada and coworkers, revealed that the increase in TSH may be a
predicting factor for metabolic syndrome.

Should a patient be treated for SH, it is advisable that the medical
professional request TSH and free T4 tests within 2-3 months. The TSH



B.F. Garcia et al.

Obesity Medicine 13 (2019) 26-28

Table 2

Association between the pre- and post-treatment of the biological markers.
Variables Pre Post Delta p*

Mean (95%CI)

Glucose 93.2 (81.0; 105.6) 88.0 (77.3; 98.7) —10.5 (—25.9; 4.8) 0.157
TGS 165.6 (132.9; 198.0) 164.4 (136.9; 191.9) -0.9 (—27.1; 25.1) 0.940
T-COL 201.5 (182.3; 220.5) 212.2 (193.3; 231.1) 10.8 (—7.3; 28.9) 0.227
LDL 131.6 (116.1; 146.8) 136.8 (119.5; 154.2) 5.2 (—7.8;18.4) 0.411
HDL 38.5 (35.6; 41.3) 42.0 (38.7; 45.3) 3.6 (1.3; 5.7) 0.003
TSH 7.1(6.4;7.7) 5.0 (3.8; 6.2) -21(-29; -1.1) < 0.001
Free T4 1.1 (1.0; 1.2) 1.1 (1.1;1.1) 0.1 (—-0.2; 0.2) 0.687

2 Student's t-test. 95% CI: confidence interval of 95%.

reference value should be generally set between 0.4 and 2.5 mIU/1, and
in case of elderly patients, between 1.0 and 5.0 mIU/I (Javed and
Sathyapalan, 2016).

After thorough analysis of the results obtained from the 21 studied
patients with SH and low HDL undergoing therapy with sodium le-
vothyroxine throughout 26 months, the conclusion is that there was a
significant increase in HDL levels after TSH was normalized. Such al-
terations show that there is a negative relationship between TSH and
HDL; thus, it becomes quite clear that the thyroid hormone affects lipid
metabolism and, as a result, metabolic syndrome components.

Interestingly, the sample studied was mostly composed of women,
which corroborates recent studies that identified a higher prevalence of
this pathology in female patients (Baumgartner et al., 2014b; Ding
et al., 2018; A fact sheet from the off, 2015). Considering the literature
data already mentioned, we emphasize that our sample was elaborated
for convenience.

Many studies show greater correlation between subclinical hy-
perthyroidism and metabolic syndrome components. Therefore, this
clinical picture may be harmful to cardiovascular health.

5. Conclusion

Finally, it can be observed that the treatment of SH with oral sodium
levothyroxine regarding HDL cholesterol and glucose is quite bene-
ficial.
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