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Abstract

Objectives: (1) To assess the association of subclinical hypothyroidism (SCH) and lipid profile (2) To quantify
the effect of thyroxine treatment on lipid profile.Methods:In a non-randomized matched design, 320 patients
who were detected to have SCH and 180 euthyroid controls, matched for age and BMI (body-mass index),
werestudied for lipid parameters.Subjects with SCH were further subdivided on the basis of their thyroid
functional status: SCH with TSH<10.0 mIU/L (SCH-1) and SCH with TSH>10 mIU/L (SCH-2). Subjects in
SCH-2 group were started on thyroxine replacement and were followed up after 3 months with a repeat lipid
profile. Results: Mean total cholesterol (TC) and low-density lipoprotein (LDL) levels were higher and mean
high-density lipoprotein (HDL) significantly lower in SCH (SCH-1 and SCH-2) compared to euthyroid controls,
but there was no statistically significant difference in the mean triglyceride (TG) levels. Subjects in SCH-2
group had significantly higher mean LDL and lower mean HDL compared to SCH-1 group. There was a
significant reduction in mean TC and LDL and increase in HDL after treatment with thyroxine, while there was
no significant difference among the mean TG levels. Conclusion:Subclinical hypothyroidism is associated with
TSH dependent rise in TC and LDL and fall in HDL compared to controls. Achieving euthyroid status with
thyroxine has a favourable effect on lipid profile
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Introduction

reproduced by others [10,11,12]. The beneficial
effect of thyroxine replacement on total cholesterol

Thyroid hormone plays a pivotal role in the
synthesis, fate and mobilization of lipids,in addition

to its role in development and differentiation of
cells [1, 2]. Lipid abnormalities are well known
inpeople with overt hypothyroidism, with
significant increase in plasma total cholesterol
(TC), even an association of totalcholesterol and
thyroid stimulating hormone (TSH) has been
reported in euthyroid individuals [3,4,5,6,7].

Similarly, increase in total cholesterol (TC),
triglycerides (TG) and Low-density lipoprotein
(LDL) has been demonstrated in people with
subclinical hypothyroidism (SCH) by various
studies [8,9], although similar results were not
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in people with subclinical hypothyroidism isa
matter of debate [13], although some expertsstill
believe that subclinical hypothyroidism, even with
TSH<10.0mIU/L should be treated with thyroxine
because of its association with lipid abnormalities
[14].

In view of conflicting data with regard to the nature
and degree of lipid abnormalities in people with
subclinical hypothyroidism and also the lack of
clear understanding about the effect of thyroxine
replacement,we designed a study to evaluate
theassociation of lipid parameter sand sub clinical
hypothyroidism and to estimate the effect of
thyroxine replacement on these parameters.
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Material and Methods

This study was conducted in endocrine division of
Department of medicine at a tertiary care hospital
in north India.

Study design- This was a prospective randomised
case-control observational study.

Inclusion criteria- People with newly diagnosed
subclinical hypothyroidism and matched healthy
controls.

Exclusion criteria- People with history of diabetes
or pre-diabetes, coronary artery disease, liver
disease, renal or thyroid disease on treatment, overt
hypo or hyperthyroidism, alcoholism, or receiving
lipid lowering agents, were excluded from the
study.

Sample size- The sample size was calculated for
the moderate effect size ‘d’” with the help of
statistical software G power 3.1.9.2 by taking
appropriate statistical methodsfor the study under
consideration. The power of the study i.e.,(1-f) is
80% and the level of significance « is 5%.

Study subjects and datavariables- 320 people
with subclinical hypothyroidism randomly selected
from endocrine outpatient department and 180
controls matched for age and BMI were included in
the study and informed consent was obtained from
all the study subjects. After initialrecruitment,
study subjects who were divided into three groups
on the basis of TSH wvalues: normal thyroid
function (Control), SCH-1 (normal T4 with
TSH<10.0mIU/L) and SCH-2 (normal T4 with
TSH>10.0mIU/L), underwent thorough -clinical,
biochemical and immunological evaluation, apart
from thyroid function tests, which were performed
at the time of recruitment. Serum samples were
processed for lipid profile and anti-thyroid
peroxidase (Anti-TPO) antibodies. Subjects in
SCH-2 group were given levothyroxine

Results
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replacement andre-assessment of thyroid function
and lipid profile was done after 3 months of
treatment. Lipid parameters were analysed with
commercially available enzymatic reagents (Audit
Diagnostics, Ireland) adapted to the Hitachi 912
autoanalyzer. The upper normal limit for reference
population for fasting total cholesterol, LDL, HDL
and TG were 5.18, 3.10, 1.8, 2.26 and 5.5mmol/l
respectively. TSH, T4 and T3 were also measured
by using commercial chemiluminescent immuno-
assays (Beckman Coulter Unicel, DXI).

The normal range for T3, T4, and TSH as provided
by manufacturers of kits is (0.7-2.5ng/ml), (3.5—
13.59ug/dl), and (0.5-6.5mIU/L) for RIA
respectively. Anti-TPO Antibody was measured
using ECL kits from Roche (Germany) with normal
range being 0.0-60.0 IU/L. Subjects with value of
>60.0 IU/L were considered as anti-TPO antibody
positive. Subjects with TSH>10uIU/l were put on
50 mcg thyroxine/day and dose was titrated till
TSH normalization. During the study period,
subjects were instructed to consume their routine
homemade diet and not to curtail physical activity
and diet.

Statistical methods- The statistical software SPSS
20 was used to analyse the data. Data were
presented as mean+ SD and n(%). The Parametric
and non-parametric tests have been used to analyse
the data after verifying the distribution of variables
with the help of Shapiro— Wilk test. The Student’s
independent t test and Wilcoxon-Mann—Whitney U
test was used to compare the parameters between
cases and controls at baseline. Also the paired t test
and Wilcoxon signed rank test has been used to
analyze the data at baseline and at 3 months after
thyroxine treatment. Pearson's correlation was
calculated to assess the strength of relationship
between thyroid function test and lipid parameters.
All results have been described on 5 % level of
significance i.e. P value of <0.05 being considered
as significant.

Thyroidal status and lipid parameters of cases and controls- Baseline hormonal and lipid parameters of 500
subjects (320 cases and 180) controls is shown in [table1]. Meanage (years) of controls was comparable to those
of SCH-1 (33.76£9.62 vs 33.85 +10.54, P=0.50 and SCH-2 group (33.76+9.6233 vs 48%9.62, P=0.72).
Although, no lipid abnormalities were seen in people with SCH-1 or SCH-2, comparedto age and BMI matched
controls. However,in SCH-1 group, serum total cholesterol (4.2240.46 vs 4.19+£0.41 mmol/l, P=0.002) and LDL
(2.02£0.20 vs1.97£0.19 mmol/l, P=0.003) were significantly higher compared to controls. Serum HDL
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(0.84%0.05 vs 0.85+£0.04 mmol/l, P= 0.006) was significantly lower, TG (1.23£0.43 vs 1.17+0.33, P=0.08) was
lower, however it was not statistically significant. Similarly, TC (4.2620.05 vs4.19+0.41 mmol/l, P= 0.003),
LDL (2.03+£0.20 vs 1.97£0.19, P= 0.001) was significantly higher and HDL (0.83+0.05 vs 0.85+0.04, P= <
0.0001) was lower in SCH-2 group as compared to controls. TG(1.22+0.33 vs 1.17+0.33, P= 0.08) was higher
but did not achieve statistical significance. While comparing the lipid parameters of SCH-1 with that of SCH-2
group, it was evident that subjects in SCH-2 group had significantly higher LDL (2.03+£0.20 vs 2.02+0.20
mmol/l, P=0.001) and lower HDL (0.83%0.05 vs 0.84%0.05 mmol/l, P= <0.0001) compared to SCH-1 group.
However, there was no significant difference in TC (4.26+0.05 vs 4.22+0.46 mmol/l, P=0.25) and TG

(1.2240.33 vs 1.23£0.43 mmol/l,P= 0.41) while comparing two groups.

Table-1: Baseline Characteristics of study population.

Parameter Controls SCH-1 SCH-2 P value
Number(n) 180 160 160
Age(years) 33.76+9.62 | 33.85+£10.54 | 33.48+9.62 0.50* 0.72% 0.65%
BMI(kg/m2) 24.13+0.20 | 24.23%0.25 23.33+0.37 0.22* 0.58% 0.80%
Gender ratio M%: F %) | 49.44/50.55 52.5/47.5 50.6/49.4
Cholesterol(mmol/l) 4.19+0.41 4.22+0.46 4.26+0.05 0.002* 0.0031 0.25%
Triglycerides(mmol/1) 1.17%£0.33 1.23+0.43 1.22+0.33 0.081* 0.0831 0.41%
LDL(mmol/l) 1.97+0.19 2.02+0.20 2.03£0.20 0.003* 0.0011 0.001:%
HDL(mmol/l) 0.8540.04 0.84+0.05 0.83+0.05 0.006 * <0.0001+ <0.0001:%
TSH(uIU/L) 3.29+1.10 11.01+0.65 8.29+0.87 <0.0001* <0.0001%<0.0001%
T4(ug/dl) 9.70£1.33 9.68+1.28 9.72+1.23 0.14* 0.14%f 0.001%
T3(ng/ml) 1.88+0.26 1.86%0.23 1.82+0.23 0.05* <0.00011<0.0001%

Data expressed as mean+SD' *P value between control group and SCH-1 group, TP value between control group
and SCH-2 group, $P value between SCH-1 and SCH-2 group.

Mean TSH of euthyroid subjects was significantly lower than that of people in SCH-1 and SCH-2 group
(3.29£1.10 vs8.2940.87 uIU/L, P-<0.0001 and3.29£1.10 vs 11.01£0.65 puIU/L, P=<0.0001 respectively). Mean
T4 of euthyroid subjects was comparable to that SCH-1 and SCH-2 group(9.70£1.33 vs9.68+1.28 pg/dl, P=0.14
and 9.70£1.33 vs 9.72+1.23 ng/dl, P=0.14 respectively) while that of SCH-2 group was significantly lower than
SCH-1 (9.68+1.28vs 9.72+1.23 pg/dl, P=0.001). Mean serum T3 in SCH-2 group was significantly lower than
that of euthyroid controls(1.82+0.23 vs 1.82+0.23 ng/ml, P= < 0.0001) and SCH-1 group (1.82+0.23vs
1.86+0.23 ng/ml, P= < 0.0001 ).Similarly, mean serum T3 in SCH-1 group was lower than euthyroid controls
(1.86%0.23 vs 1.88+0.26 ng/ml, P=0.05).

To remove the confounding effect of SCH status, we compared euthyroid controls with anti-TPO positivity with
those who were anti-TPO negative, in the same group, Anti-TPO positive subjects had significantly higher
levels of TC (4.23+0.34 vs 4.21% 0.33 mmol/l, P=0.01) and LDL (2.0£0.2 vs 1.97£0.18, P= 0.02) with
comparable HDL and TG levels.

Table- 2: Comparison of lipids between controls and SCH-2 before and after thyroxine replacement

Parameter Controls SCH-2 pre SCH-2 post- P value
treatment treatment
Cholesterol(mmol/1) 4.19+0.41 4.26+0.05 4.13+0.26 0.003* 0.12F
Triglycerides(mmol/1) 1.17+0.33 1.22+0.33 1.14+0.28 0.083* 0.327
LDL(mmol/1) 1.97+0.19 2.03£0.20 1.97£0.16 0.001* 0.98%
HDL(mmol/1) 0.85%0.04 0.83+0.05 0.85+0.05 <0.0001* 0.29%

Data expressed as mean+SD *P value between SCH-2 pre and post-treatment, TP value between control group
and SCH-2 post-treatment.
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Lipid profile of SCH-2 group before and after thyroxine replacement- We analysed the effect of thyroxine
replacement on lipid profile in SCH-2 group. Subjects in SCH-2 group post-treatment, had significantly lower
levels of TC (4.13£0.26 vs 4.26+0.05 mmol/l, P= 0.003), LDL (1.97% 0.16 vs 2.03£0.20 mmol/l, P=0.001) and
higher levels of HDL (0.85% 0.05 vs 0.832£0.05 mmol/l, P= < 0.0001) compared to SCH-2 group pre-treatment.
Similarly, SCH-2 group post-treatment had lower levels of TG (1.14+0.28 vs 1.22+0.33 mmol/l, P= 0.08)
compared to pre-treatment levels, however it did not achieve a statistical significance. Serum TC, LDL, TG and
HDL of SCH-2 group post-treatment were comparable to euthyroid healthy controls [Table 2].

Discussion

Thyroid hormone has a great impact on lipid
metabolism, as it is needed for the catabolism and
synthesis of lipids and its deficiency may create
alteration in lipid metabolism probably as a result
of its predominant effect on degradation of lipids

[1].

Effect of subclinical hypothyroidism on lipids-
Although, many studies have demonstrated the
nature and degree of dyslipidemia in overt
hypothyroidism and there is little doubt about the
beneficial effects of thyroxine replacement on
serum lipids and on the risk for coronary artery
disease [15, 16], the study results with regard to the
relationship between serum lipids, cardiovascular
disease and subclinical hypothyroidism have been
inconsistent. In a cross-sectional outpatient study,
TC and LDL-C were clearly elevated in people
with overt hypothyroidism, but there were no
significant differences in serum total cholesterol,
LDL-C, HDL-C, or triglyceride levels between
people with subclinical hypothyroidism and the
euthyroid control group [17]. Similarly, subclinical
hypothyroidism was not found to beassociated with
alterations in  total cholesterol, LDL-C,
triglycerides, or HDL-Cin an age, gender and race
adjusted community based health survey, as also
reported by a cross-sectional study from Japan
[18,19]. In contrast, fasting total cholesterol and
LDL-C levels were significantly greater in
individuals with diminished thyroid function, with
higher levels in people with subclinical
hypothyroidism than in euthyroid subjects in
landmark Colorado case-control study [20], which
is consistent with the results in the present study.

The possible reason for dyslipidemia in people with
subclinical hypothyroidism could be the decrease in
LDL cell surface receptors or their decreased
activity, leading to increase in plasma LDL and
total cholesterol. Although, there is no consistent
effect of subclinical hypothyroidism on overall
HDL-C serum concentrations, thyroid hormone

does appear to play a role in determining the size
and density of HDL-C particles. In our study,
people with subclinical hypothyroidism had
significantly lower levels of HDL compared to age,
gender and BMI matched controls, and similar
results were shown by others [21]. In our study,
serum TG in euthyroid controls was lower than
people with subclinical hypothyroidism, however,
it did not achieve statistical significance The
impact of change in the severity of subclinical
hypothyroidism on lipids has been inconsistent.
Higher dyslipidemic changes (atherogenic lipid
abnormalities) have been observed in adult men
and women with TSH >10puIU/L compared to those
having TSH <IOuIU/L in various observational
studies [22, 23]. In our study, we also demonstrated
significantly higher levels of LDL cholesterol in
SCH-2 group (TSH >10uIU/L) compared to those
in SCH-1 group (TSH<10uIU/L) However, there
was no statistical difference in TC and TG between
the two groups, as has been reported previously
[24]. In our study, TSH was correlated positively
with TC and LDL and negatively with HDL, T4
and T3 correlated negatively with TC in euthyroid
controls, as has been reported previously [25]. In
people with SCH, TSH was correlated positively
with LDL and negatively with HDL while as T3
was correlated positively with HDL, as revealed by
previous studies in people with subclinical
hypothyroidism and euthyroid subjects [6, 26]. We
could not demonstrate any relationship between
thyroid status and TG

Significant alteration of lipids has been noted with
autoimmune diseases [27]. Some studies have
shown association between increase in TC, TG,
lipoproteins and thyroid autoimmunity, while
others did not find any association between these
two [28,29]. In the present study, euthyroid
controls with anti-TPO positivity had significantly
higher levels of TC and LDL compared to those
who were anti-TPO negative with comparable HDL
and TG levels.
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Effect of thyroxine substitution on lipid
parameters- The lipid lowering effect of thyroxine
in patients with subclinical hypothyroidism is not
yet established. Multiple interventional studies
have evaluated the effects of L-T4 treatment on
lipid profiles in patients with subclinical
hypothyroidism, with mixed results.

In a randomized study, patients with subclinical
hypothyroidism were randomized to no treatment
vs. treatment with simvastatin vs. treatment with
thyroxine. The simvastatin treated, but not the
thyroxine treated patients had significant reductions
in LDL-C, total cholesterol, and triglycerides [30],
similar to results shown by a Cochrane review of
thyroid hormone replacement in subclinical
hypothyroidism [31].

Meta-analysis of 13 studies in people with
subclinical hypothyroidism, on thyroxine sub-
stitution, showed marked decrease in total
cholesterol independent of initial plasma levels;
however, plasma levels remained elevated in most
patients [32]. Others showed a significant reduction
of TC and LDL without a change in TG and HDL
levels [33, 34]. In our study, people in SCH-2
group (TSH >10uIU/L), after thyroxine substitution
had significantly lower levels of TC and LDL,
higher HDL compared to pre-treatment levels.

TG level was lower than the pre-treatment level
without a statistical significance. Lipid levels in
post-treatment SCH-2 group were comparable to
euthyroid controls, as has been reported previously
[35]. Similar findings were revealed by Caraccio et
al. in a randomized case—control study in people
with subclinical hypothyroidism [36].

The variable alterations in the lipids depend on
multiple factors such as age, gender, ethnicity,
pretreatment lipid values, etc. Even small
reductions in levels of T. cholesterol, LDL-C, and
triglyceride levels result in substantial reductions in
cardiovascular morbidity

Conclusion

The findings of this study impress the fact that
people with SCH have significantly higher levels of
atherogenic lipids compared to matched healthy
subjects, which may point to increased relative
cardiovascular risk. Furthermore, people with TSH
>10 mlIU/L have relatively higher risk of

Original Research Article

atherogenic lipid profile compared to those with
TSH<10.0 mIU/L implying that severity of rising
TSH correlates with dyslipidemia in SCH. The
improvement in lipid parameters with thyroxine
replacement in people with TSH >10 mIU/L in our
study, may result in substantial cardiovascular risk
reduction.

Thus, our study results imply a significant link
between SCH and lipids, significant lipid lowering
effect of thyroxine which may translate into
substantial cardiovascular  risk  reduction.
Therefore, we recommend thyroxine replacement
even in people with TSH<10.0 mIU/L on
individual basis. More number of studies with
larger cohort of people need be conducted to
establish a link between subclinical hypo-
thyroidism, lipid parameters and cardiovascular
risk.
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