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Introduction

Thyroid hormone is known to play a role in regulating the 
synthesis, metabolism, and mobilization of  lipids.[1] It is well 
known that alterations in thyroid function result in changes 
in the composition and transport of  lipoproteins.[2‑4] Hence, 
thyroid disorders are known to influence lipid metabolism and 
are common in dyslipidemia patients.[5]

Thyroid dysfunction is the most commonly encountered 
endocrinological problem by physicians and about 3% of  the 
populations have thyroid disease.[6] The need for providing the 

clinicians with guidelines for the day‑to‑day approach of  this 
frequent disorder is widely recognized, but the appropriate 
management of  subclinical thyroid disease is itself  a matter of  
controversy.

Subclinical and overt hypothyroidism are relatively common 
disorders in the general population, the former being more 
common than overt hypothyroidism with a prevalence of  
1.4%–7.8% in older individuals and even greater percentiles 
among women.[7,8]

The definition of  subclinical hypothyroidism (SCH) is widely 
recognized as somewhat arbitrary. Over the years, different 
terms have been used for this condition: Compensated 
hypothyroidism, preclinical hypothyroidism, SCH, mild thyroid 
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failure, and mild hypothyroidism. Each of  these terms implies to 
some extent a different diagnostic, prognostic, and therapeutic 
attitude.

SCH expresses the concept that hypothyroidism, although not 
perceived, is present to a very mild degree. It is worth noting 
that by and large, the clinical recognition of  signs and symptoms 
is very much dependent on the alertness of  both the physicians 
and the patient. This is in keeping with the frequently reported 
retrospective recognition of  hypothyroid symptoms after 
adequate treatment.

With regard to its therapeutic implications, this term is 
somewhat ambiguous because it may also indicate that in this 
case hypothyroidism does not reach clinical relevance deserving 
a therapeutic intervention.

SCH is a term used for a condition in which there are small 
elevations in thyroid stimulating hormone (TSH), yet normal 
circulating levels of  free thyroid hormones (FT4 and FT3).

[9]

It also includes patients who have high normal basal serum 
TSH concentrations but supernormal serum TSH responses to 
thyrotropin‑releasing hormone.[10] A TSH value usually between 
5 and 15 mU/L with normal FT4 and FT3 determines patients 
with SCH biochemically.[11] The worldwide prevalence ranges 
from 1% to 10%.[4] While it is uncommon in younger persons, 
by the age of  65 years, the overall prevalence of  the disorder is 
about 17% in women and 7% in men.[12]

The effects of  SCH on serum lipid values are less clear. In 
general, SCH is associated with hypercholesterolemia mainly 
due to increased serum levels of  low‑density lipoprotein 
cholesterol (LDL‑C), total cholesterol (TC), and possibly 
triglycerides whereas serum levels of  high‑density lipoprotein 
cholesterol (HDL‑C) usually remains normal or even 
elevated.[4,13,14]

SCH has been shown to be a risk factor for coronary artery 
disease (CAD) because of  increased serum levels of  TC and 
LDL‑C in most but not all studies along with a reduced level of  
HDL‑C.[15] A number of  studies have shown the presence of  
dyslipidemia among patients with SCH.[12,16,17]

The purpose of  this study was to determine whether lipid 
abnormalities are common in patients with SCH when compared 
to lipid levels in euthyroid (EU) group.

Aim of study
• To assess whether SCH is associated with abnormal lipid 

levels and compare it with EU group
• To compare the difference in the distribution of  lipid profile 

between the two groups of  patients with respect to age, 
gender, and TSH values.

Materials and Methods

This was an observational, cross‑sectional study conducted over 
a period of  1 year, March 2007–2008, in the Medical Outpatient 
Department of  Lourdes Hospital, Kochi.

The study was based on detailed interview and physical 
examination followed by biochemical investigations for thyroid 
function and lipid profile in 110 patients aged between 40 and 
69 years, of  either sex and were further divided into SCH (n = 60) 
and EU (n = 50) groups based on the thyroid function test. SCH 
was defined as TSH between 5 and 10 mU/L and normal FT4. 
The EU group was classified as those with normal TSH values 
between 0.3 and 4.9 mU/L.

Patients with a history of  hypothyroidism, diabetes mellitus, 
CAD, hyperthyroidism on treatment, pregnancy, psychiatric 
illnesses, or on drug therapy such as oral contraceptives, 
hormone replacement therapy, amiodarone, lithium, and 
cholesterol‑lowering agents were excluded from the study.

Blood samples for lipid profile were drawn at 8 h after 12 h of  
overnight fasting in either group.

Patients were considered to have hypercholesterolemia if  the 
serum values for cholesterol was >200 mg%, LDL >130 mg%, 
and triglycerides >250 mg%; and HDL <35 mg%.

A total of  60 cases (40 females, 20 males) in the SCH group were 
evaluated against 50 cases (32 females, 18 males) of  age‑matched 
EU group. Data were expressed as the mean ± SD. Student’s 
t‑test and Chi‑square test were used for consumption of P values. 
A P < 0.05 was considered statistically significant.

Results

A total 110 patients of  either sex had participated in this study. 
Both groups had predominantly female patients and prevalence 
of  SCH in female was twice more than that in males as shown 
in Table 1.

The age of  patients who participated in this study were 
40–69 years, with predominance in the age group of  40–49 in 
either group as shown in the age distribution  in Table 2. The 
prevalence of  SCH in the age 50 years and above was 23.33% 
in females and 15% in males.

Most patients with SCH presented with generalized 
weakness (38%) and lethargy (12%) whereas others presented 
with myalgia (9%) and weight gain (1%).

On analyzing the mean lipid values in either group, only serum 
TC was found to be elevated in the SCH group.

However, statistically significant difference was seen when serum 
TC (P < 0.005) and triglycerides (P < 0.05) were compared 
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between the two groups using Student’s t‑test. However, no such 
difference was seen in other lipid parameters as shown in Table 3.

On dichotomization of  these (lipid) variables into high and 
low [Table 4] in relation to their normal values and comparing 
the percentage between the two groups, patients with SCH 
showed elevated TC and LDL levels but no variations in serum 
triglyceride and HDL levels [Figure 1].

Statistically significant difference, using Chi‑square test, was 
found between SCH and EU groups in the percentage of  patients 
with abnormal TC levels (P < 0.05). No such difference was seen 
in triglyceride, LDL, or HDL levels [Table 4].

The entire study group was further subdivided into three 
subgroups according to their age, as shown in Table 5 and 
analyzed statistically using Student’s t‑test for any significant 
differences in their lipid profiles.

The average TC values were found to be elevated in all the three 
age groups of  subjects with SCH, with slightly higher values in 
the age group of  60–69 years. No other lipid parameters showed 
any significant elevation in their mean values in either group.

When statistically compared using Student’s t‑test, a significant 
difference was seen in the serum TC (P < 0.005) and 
triglyceride (P < 0.05) levels between the two age group of  
40–49 years. However, no significant change was seen in any of  
the lipid parameters, between SCH and EU subjects in the age 
groups of  50–59 and 60–69 years [Table 5].

On comparing the lipid profile between the two groups in 
relation to gender, the mean serum cholesterol values were 
found to be elevated in both male (186.55 ± 22.83) and 
female (184.67 ± 31.29) patients of  the SCH group, but 
no other lipid parameters in either group were found to be 
elevated.

By comparing the lipid profiles in male patients between 
SCH and EU groups, statistically significant changes were 
seen in serum TC (P < 0.05) and triglycerides (P < 0.0001) as 
shown in Table 6. Student’s t‑test was used to determine the 
P value.

Table 7 shows the division of  SCH group according to their 
serum TSH values.

Based on this, they were categorized into two groups – Group A, 
serum TSH values between 5 and 7.49 mU/L and Group B, 
serum TSH values between 7.5 and 10 mU/L.

Table 3: Mean lipid values in subclinical and euthyroid 
group

Lipids (mg, %) Mean±SD P
SCH (n=60) EU (n=50)

Total cholesterol 185.3±28.80 170.8±21.44 0.004 (significant)
Triglycerides 102.56±25.26 114.18±31.33 0.033 (significant)
LDL 108.63±29.15 109.46±20.20 0.86
HDL 43.65±9.74 42.1±7.87 0.90
LDL: Low‑density lipoprotein; HDL: High‑density lipoprotein; SD: Standard deviation; EU: Euthyroid; 
SCH: Subclinical hypothyroidism

Table 4: Comparison of lipid profiles between subclinical 
hypothyroid and euthyroid groups

Lipids (mg, %) n (%) P
SCH (n=60) EU (n=50)

Total cholesterol
>200 16 (26.66) 5 (10) 0.0487 (significant)
≤200 44 (73.33) 45 (90)

TG
>250 0 0 0
≤250 60 (100) 50 (100)

LDL
>130 14 (23.33) 10 (20) 0.8496
≤130 46 (76.66) 40 (80)

HDL
<35 9 (15) 10 (20) 0.6618
≥35 51 (85) 40 (80)

LDL: Low‑density lipoprotein; HDL: High‑density lipoprotein; EU: Euthyroid; SCH: Subclinical 
hypothyroidism; TG: Triglycerides

Table 1: Gender distribution
Gender n (%)
SCH group

Male 20 (33.33)
Female 40 (66.66)
Total 60 (100)

EU group
Male 18 (36)
Female 32 (64)
Total 50 (100)

EU: Euthyroid; SCH: Subclinical hypothyroidism

Table 2: Age distribution
SCH group

Age group n (%)
40‑49 37 (61.66)
50‑59 16 (26.66)
60‑69 6 (11.66)
Total 60 (100)

Age ≥50 (years)
Gender n (%)
Females 14 (23.33)
Male 9 (15)
Total 23 (38.33)

EU group
Age group n (%)
40‑49 26 (52)
50‑59 17 (34)
60‑69 7 (14)
Total 50 (100)
EU: Euthyroid; SCH: Subclinical hypothyroidism
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The EU group whose serum TSH values were in the normal 
range was classified as Group N.

Lipid abnormalities in the different groups (A and B) of  SCH 
patients were compared with the EU group (N) using Student’s 
t‑test.

Except for an increased mean TC value in both Group A 
(176.86 ± 26.55) and Group B (194.04 ± 29.35) of  the SCH 
group, no changes were seen in other mean lipid parameters 
when compared to EU group (N) along the entire spectrum of  
raised TSH. Statistically significant difference (P < 0.0005) was 
seen in the serum cholesterol values between SCH (Group B; 
TSH 7.5–10 mU/L) and EU group (Group N).

Discussion

Most of  the clinical trials focused on the prevalence of  SCH 
in the general population or dyslipidemic patients and whether 
screening and treatment of  SCH individuals, especially in 
association with dyslipidemia could improve or worsen the lipid 
profile. However, there are few population‑based studies that 
have compared lipid levels in patients who have SCH with lipid 
levels in EU individuals.

The results of  this study showed that SCH, predominantly a disease of  
females 66.66% (40/60) [Figure 2], is mostly found in the age group of  
40‑49 years 61.66% (37/60) [Figure 3] and presents with nonspecific 
symptoms such as generalized weakness, lethargy, and myalgia.

Table 5: Comparison of lipid profiles in subclinical hypothyroid and euthyroid control in various age groups
Age group Lipid profile SCH (n=60) EU (n=50) P

Number of  cases Mean±SD Number of  cases Mean±SD
40‑49 Cholesterol 37 183.19±27.63 26 163.03±18.05 0.0018 (significant)

TG 100.86±21.11 116.96±32.23 0.0196 (significant)
LDL 109.73±24.78 103.53±24.70 0.3314
HDL 43.40±9.43 42.26±8.04 0.6180

50‑59 Cholesterol 16 185.62±24.50 17 181.11±20.81 0.5720
TG 101±29.50 111.59±32.63 0.3367
LDL 103.68±33.58 116.89±17.95 0.1655
HDL 43.69±10.95 42.59±8.64 0.7523

60‑69 Cholesterol 7 195.71±39.37 7 174.57±25.27 0.2550
TG 115.14±34.40 110.14±19.74 0.7445
LDL 114.14±34.30 113.43±21.40 0.9637
HDL 44.85±8.35 40.28±4.26 0.2214

LDL: Low‑density lipoprotein; HDL: High‑density lipoprotein; EU: Euthyroid; SCH: Subclinical hypothyroidism; TG: Triglycerides; SD: Standard deviation

Table 6: Comparison of lipid profile in subclinical hypothyroid and euthyroid control in relation to gender
Gender Lipid profile SCH (n=60) EU (n=50) P

Number of  cases Mean±SD Number of  cases Mean±SD
Male Cholesterol 20 186.55±22.83 18 177.05±21.44 0.0276 (significant)

TG 95.85±29.29 121.44±28.80 <0.0001 (significant)
LDL 109.4±27.22 109.61±19.78 0.9638
HDL 46.15±8.83 43±8.71 0.0636

Female Cholesterol 40 184.67±31.29 32 162.28±23.30 <0.0001 (significant)
TG 105.92±21.77 110.09±29.79 0.3990
LDL 108.25±29.17 109.37±24.67 0.8303
HDL 42.4±9.93 41.59±6.82 0.6262

LDL: Low‑density lipoprotein; HDL: High‑density lipoprotein; EU: Euthyroid; SCH: Subclinical hypothyroidism; TG: Triglycerides; SD: Standard deviation

Table 7: Division of subclinical hypothyroid group in relation to their thyroid stimulating hormone value and 
comparison with euthyroid group

Group Serum TSH (mU/L) Mean±SD
Cholesterol TG LDL HDL

EU 0.3‑4.9 (Group N), n=50 170.8±21.44 114.18±31.33 109.46±20.20 42.1±7.87
SCH 5‑7.49 (Group A), n=37 179.86±26.55 102.65±28.49 105.19±30.23 43.30±10.16

7.5‑10 (Group B), n=23 194.04±29.35 102.43±21.39 114.17±26.57 42.21±8.01
Test of  significance “t” N versus A 0.082 0.081 0.4321 0.5363

N versus B 0.0003 (significant) 0.1077 0.4061 0.9562
LDL: Low‑density lipoprotein; HDL: High‑density lipoprotein; EU: Euthyroid; SCH: Subclinical hypothyroidism; TG: Triglycerides; SD: Standard deviation; TSH: Thyroid stimulating hormone
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In this observational cross‑sectional survey, a significant elevation 
from normal was seen only in the mean TC value of  the SCH 
group [Figure 4], but no changes were seen in the mean values 
of  other lipid parameters in either group. However, statistically 
significant difference was seen when serum TC and triglycerides 
were compared between the two groups [Table 3].

By showing an association with increased prevalence of  
atherogenic lipids (TC and triglycerides), SCH is shown to be 
related to dyslipidemia. This association possibly suggests that 
the hypothyroid state may be responsible for dyslipidemia.

A relationship between dyslipidemia and atherosclerosis is 
well established in overt hypothyroidism.[18] Early clinical 
and autopsy studies have suggested an association between 
SCH and CAD.[15] In a recent population‑based survey, 
SCH emerged as an independent risk factor for aortic 
atherosclerosis and myocardial infarction.[19] However, the 
association of  SCH with a change in serum lipid levels is still 
an open question, despite the fact that several clinical trials 
have addressed this issue.

On analyzing the difference in the distribution of  lipid 
profile between the SCH and EU control in relation to 
various age groups and gender [Figures 5 and 6], only the 
mean cholesterol values [Table 5] showed an increase in all 
age groups and males and females [Table 6] of  the SCH 
group.
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Our findings were consistent with that of  Bandyopadhyay et al.,[20] 
who showed similar elevations in TC, triglycerides and LDL‑C in 
two subgroup analyses: age between 40 and 50 years as well as in 
female patients. This suggests that females in the perimenopausal 
years were possibly more at risk of  having dyslipidemia.

In a subgroup analysis of  patients with SCH based on the 
serum TSH values [Figure 7], the mean cholesterol values were 
found to be elevated in Group A (TSH = 5.0–7.49 mU/L) 
and in group B (TSH = 7.5–10.0 mU/L) when compared to 
EU group N (TSH = 0.3–4.9 mU/L). This was found to be 
statistically significant (P < 0.0005) when compared between 
the SCH (Group B) and EU group N [Table 7]. These findings 
were consistent with the various cross‑sectional observational 
surveys mentioned in literatures.

Some surveys showed that SCH subjects manifest moderately 
(mostly up to 10%) higher average TC than controls.[4,21‑24] 
Such evidence is far from decisive because more than half  of  
these noninterventional cross‑sectional studies report either 
no statistically significant differences between EU and SCH 
subjects[21,22] or lower TC in SCH subjects.

Evered et al.,[25] graded thyroid gland failure and defined four stages 
of  hypothyroidism, based on which two striking themes emerged 
from these observational surveys: (1) Stage B (TSH elevation 
between 5 and 10 mU/L) SCH subjects manifest much milder 
degrees of  dyslipidemia than those with Stage C (prominent TSH 
elevation >10 mU/L),[4,19,20,24] with only two,[4,24] of  these seven 
reports showing significantly elevated TC or LDL in stage B SCH 
compared with EU individuals; (2) all three studies that separately 
considered men with SCH reported an elevation of  1% or less of  
TC in Stage B SCH compared with EU controls.[4,22,26]

The findings of  this study must be interpreted within the 
limitations of  the study design. Because of  the cross‑sectional 
nature of  this analysis, it is difficult to ascribe causality to any 
associations that have been found. Because it is not known 
whether thyroid test abnormalities preceded elevations in 
cholesterol levels, it cannot be definitely stated that one leads to 
the other. Further evaluation of  this relationship with other data 
would be necessary to support a causal link.

Since this study involved assessing a small number of  individuals 
over a limited duration subsequent clinical and biochemical 
evaluation to analyze the progress of  their lipid profiles and 
thyroid function tests were not possible.

There is an absolute need for large studies designed to assess 
the risk of  developing overt hypothyroidism and subsequent 
cardiovascular health risks among patients with SCH.[5]
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The measurement of  antithyroid peroxidase (TPO) antibodies is a 
valuable adjunct in the evaluation of  patients with SCH, because 
it predicts a higher risk of  developing overt hypothyroidism 
(4.3% per year vs. 2.1% per year in antibody‑negative 
individuals)[27] and has been recommended by the consensus 
statement (American Association of  Clinical Endocrinologists, 
American Thyroid Association and the Endocrine Society) as a 
diagnostic tool in deciding whether to treat a patient with SCH.[28]

Certain studies have indicated that SCH has been associated 
with increased risk of  coronary disease, especially in women 
with TPO antibodies as well as in smokers, the SCH‑induced 
lipid abnormalities offering the most obvious explanation for 
this association.[19,29]

The TPO antibody test could not be performed due to its 
unavailability and due to financial constraints in our settings.

Further, literature reviews suggest a strong association between 
thyroid disease and cigarette smoking, which is a major risk factor 
for vascular disease. Smoking may deteriorate the lipid profile in 
women with SCH and aggravate the degree of  thyroid failure, 
thus contributing to the development of  atherosclerosis.[30] 

However, smokers were not excluded from this study, especially 
among the males in our setting.

Conclusion

SCH appears to be associated with increased mean TC levels in 
females and individuals of  various age groups, especially those 
above the age of  60 years. No significant elevations in other lipid 
parameters were found.

Thus, by showing its association with increased the prevalence 
of  atherogenic lipids, mainly TC, SCH state was demonstrated 
to be associated with dyslipidemia.

The TC levels were also found to be elevated in both subgroups 
of  patients with SCH (A and B) based on their TSH values.
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