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INTRODUCTION

erimenopause  refers  to

menopause (40-55 years).[!! This includes the period

Background: Perimenopause refers to the period around menopause
(40-55 years). This includes the period before menopause and the first year
after menopause. Perimenopausal age is an important stage in a women’s life.
Many women are diagnosed with hypothyroidism at midlife. Hypothyroidism -
both overt and subclinical are associated with increased risk of CVS diseases.
Subclinical hypothyroidism is more important as this stage is usually ignored
from treatment point of view and if early intervention is done in SCH worsening
of metabolic derangement may be avoided. Objectives: The present study was
aimed to know the prevalence of subclinical hypothyroidism and associated
dyslipidemia in perimenopausal females. Material and Methods: In our
retrospective study we took 100 perimenopausal females (40-55years) who were
investigated for thyroid and lipid profile. Atherogenic indices like TC/HDL-c,
LDL-c/HDL-c, TG/HDL-c ratios were calculated from the individual lipid
profile parameters. The reference guidelines for lipid profile was according to
NCEP ATP III. Result: Subclinical hypothyroidism was found to be present in
18% of perimenopausal females The mean TSH levels were found to be higher
in SCH as compared to euthyroid females with a mean value of 7.56+3.54(uIU/
ml). Dyslipidemia was seen in patients with SCH. TSH levels were found
to be positively correlated with total cholesterol. Conclusion: We conclude
that subclinical hypothyroidism is present in 18% females of perimenopausal
age group. Increased TSH levels are associated with hypertension,
hypertriglyceridemia, and elevated TC/HDL-C ratio and non cholesterol HDL.
In perimenopausal women the condition is usually underdiagnosed and ignored
but subclinical hypothyroidism in these females should be screened and treated
timely to decrease the risk of accelerated atherosclerosis and premature coronary
artery disease in them.
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stress factors at this period. External stress factors as well
as fluctuating hormonal levels make women vulnerable
to various disorders. Many women are diagnosed with

the period around

before menopause (when the endocrinological, biological,
and clinical features of approaching menopause
commence) and the 1% year after menopause. This is
the natural transition period which encompasses changes
from normal ovulatory cycles to cessation of menses.?”!
Perimenopausal age is an important stage in a woman’s
life. She is exposed to several social and psychological
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hypothyroidism at midlife. Statistics show that 1 in 8
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women between the ages of 35 and 65 years has thyroid
disease, and 1 in 5 women over 65 years is affected.
Approximately 26% of women in or near perimenopause
are diagnosed with hypothyroidism.

While many women with these problems are
completely asymptomatic, others may have a wide
variety of symptoms; most commonly are mood
disturbances (usually in the form of depression and
irritability), low energy levels, weight gain, mental
confusion, and sleep disturbances.

Many of the symptoms of hypothyroidism are the same
as during perimenopause. However, it is still possible
to have hypothyroidism, yet have completely normal
thyroid function. According to Dr. John Lee, when excess
estrogen exists, it can block the action of the thyroid
hormone, so that even when the thyroid is producing
normal levels of the hormone, the hormone is rendered
ineffective and the symptoms of hypothyroidism appear.
In this case, laboratory tests may show normal thyroid
hormone levels in a woman’s system because the thyroid
gland itself is not malfunctioning.”

More than 10 million Americans have been diagnosed with
thyroid disease, but interestingly, women are at greatest
risk, developing thyroid problems seven times more
often than men. Thyroid hormone regulates metabolic
rate, so low levels tend to cause unwanted weight gain,
depression, low energy, and cold intolerance. On the other
hand excessive thyroid hormones lead to increased BMR
and weight loss. But it’s hypothyroidism, or low thyroid,
that is most common in women during the perimenopausal
and postmenopausal years.[¥

Moreover, thyroid disorder, especially hypothyroidism,
is associated with dyslipidemia, weight gain, and adverse
metabolic profile for cardiovascular risk. Both overt and
subclinical hypothyroidism are associated with increased
risk of CVS diseases.

Hypothyroidism is common, especially in older females.
There is increasing evidence that SCH may have serious
consequences in peri- and postmenopausal females. It
has also been found that SCH is an independent risk
factor for atherosclerosis and myocardial infarction in
postmenopausal females.

The impact of thyroid hormone on lipid levels
may be mediated through genes or via increased
catabolism of low-density lipoprotein (LDL). Increased
thyroid-stimulating hormone (TSH) levels are also
associated with hypercholesterolemia independently.

Subclinical  hypothyroidism (SCH) is relatively
common among  hypercholesterolemic  patients.
Thus, the measurement of serum TSH levels

should be included in the screening of patients with
dyslipidemia.>®! Hypercholesterolemic patients with
SH may be treated with thyroxine substitution therapy
because the restoration of euthyroidism can effectively
lower the lipid levels, relieve certain symptoms, and
may prevent progression to overt hypothyroidism.[”

The present study was aimed to know the prevalence
of SCH and associated dyslipidemia in perimenopausal
females.

MATERIALS AND METHODS

In our retrospective study, we included perimenopausal
females who were investigated for thyroid and lipid
profile. The fasting sample was taken for both the
parameters. Lipid profile measurement was based
on enzymatic method, on fully automated chemistry
analyzer (AU480, Beckman Coulter, USA). Further,
LDL-cholesterol (LDL-C) was calculated using the
Friedewald formula.’! Plasma lipid abnormality was
based on the expert panel of the National Cholesterol
Education Program cutoff values.!”? Further, atherogenic
indices such as total cholesterol (TC)/high-density
lipoprotein cholesterol (HDL-C), LDL-C/HDL-C, and
triglyceride (TG)/HDL-C ratios were calculated from
the individual parameters of lipid profile. Non-HDL-C
has become a commonly used marker for a blood lipid
pattern associated with increased risk of heart disease. It
was calculated as non-HDL-C = TC — HDL — C.

Thyroid profile included estimation of free T3, free T4,
and TSH. The measurement was done on fully automated
chemiluminescence (Access 2 Beckman Coulter, USA).

Statistical analysis

The collected data were analyzed using IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM
Corp 2011. The differences in groups were determined
by performing the Student’s f-test and the Pearson’s
correlation and linear regression tests. The data were
expressed as mean + standard deviation. The statistical
significance was set at P < 0.05.

REsuLTS

Of 100 perimenopausal females, 18% of females were
found to be subclinical hypothyroid. Lipid profile was
found to be deranged in subclinical hypothyroid patients
as compared to euthyroid females. The mean and
standard deviation for various biochemical parameters
are given in Tables 1-3 and Figures 1-3.

DiscussioN

Diseases of the thyroid gland are among the most
abundant disorders worldwide second only to diabetes.!'%
Onset increases with age, and it is estimated that 26%
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Table 1: Thyroid profile and general characteristics in
perimenopausal female

General features Euthyroid Subclinical
hypothyroid
n 88 18
Age (years) 44.14£2.38 43.3£3.2
BMI (kg/m?) 20.11+0.56 25.0+3.82
Menstrual irregularities (%) 5 37
TSH (WIU/ml) 3.11+0.62 7.56+3.54
FT3 (pg/ml) 3.2+0.59 3.0+0.61
FT4 (ng/dl) 0.81+0.21 0.72+0.19

TSH: Thyroid-stimulating hormone, BMI: Body mass index

Table 2: Lipid profile in euthyroid and subclinical
hypothyroid perimenopausal females

Lipid profile (mg %) Euthyroid SCH
Cholesterol 172+19 202+18
TG 97+18 136+37
HDL-C 50+8.8 4619
LDL-C 10048 12944
VLDL 19.4+4 27.24+7.6

P<0.05. SCH: Subclinical hypothyroidism, HDL-C: High-density
lipoprotein cholesterol, LDL-C: Low-density lipoprotein cholesterol,
VLDL: Very low-density lipoproteins, TG: Triglyceride

Table 3: Atherogenic profile in euthyroid and subclinical
hypothyroid perimenopausal females
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Figure 1: Menstrual irregularities in euthyroid and subclinical
hypothyroid perimenopausal females
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Atherogenic Euthyroid Subclinical
profile hypothyroid females
TC/HDL 3.44+0.6 4.30+1.1
LDL/HDL 2.16+0.98 2.80+1.2
TG/HDL 1.94+1.0 2.95+1.32

Non HDL 121.9+£19.8 155.2+£17.9
Cholesterol (mg%)

P <0.05. LDL: Low-density lipoprotein, HDL: High-density
lipoprotein, TG: Triglyceride, TC: Total cholesterol

of perimenopausal and menopausal women are diagnosed
with thyroid disease. The prevalence and incidence of
thyroid disorders is influenced primarily by sex and age.
Thyroid disorders are more common in women than men
and in older adults compared with younger age groups.!'!!

SCH is defined as a syndrome with normal free
thyroxine and total thyroxine, but elevated basal
thyrotropin levels and/or an exaggerated TSH response
to oral thyrotropin-releasing hormone.

The prevalence of SCH in our study was 18% in
perimenopausal females [Table 1].

Menstrual irregularities were more in patients with SCH
as compared to euthyroid females [Figure 1].

In a study, it was found that 68% of hypothyroid
women had menstrual abnormalities in 22 women with
hypothyroidism, compared to only 12% in 49 controls.

Figure 2: Atherogenic profile in euthyroid and subclinical hypothyroid
females
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Figure 3: Correlation between thyroid-stimulating hormone and serum
cholesterol in subclinical hypothyroid patients

The most common abnormalities observed by hypothyroid
women are changes in characteristic of the uterine bleeding
and length of the intermenstrual interval; prolonged and
heavy flow is commonly noted. It was reported that 23.4%
of hypothyroid female patients had irregular cycles.!'! In
adult women, the condition results in changes in cycle
length and amount of bleeding and has been reported in
association with the ovarian hyperstimulation syndrome.
In an Indian study, 68.2% of hypothyroid women had
menstrual abnormalities, compared to 12.2% of healthy
controls.!"’]
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In our study, the menstrual irregularities were present
in 5% of euthyroid females only, whereas 37%
of subclinical hypothyroid females had menstrual
irregularities.

In SCH, there is an elevation in TSH with normal levels
of thyroxine (T4) and triiodothyronine (T3).' This
condition which is more common in women and older
populations may progress to overt hypothyroidism.!!¢]
There is growing evidence that SCH is a risk factor
for cardiovascular diseases, particularly in elderly
women. 719

SCH is associated with increased body mass index (BMI)
and dyslipidemia as shown in Table 2.

In females with increased TSH, gain in body weight
was observed having BMI value 24.32 + 4.21 kg/
m? (P < 0.01), which was higher than hyperthyroid and
control groups. This weight gain in hypothyroidism
may be due to the reduction in removal rate of TGs and
cholesterol, which is due to the decrease in the plasma
postheparin lipolytic activity. From the data obtained,
general reduction in body weight of hyperthyroid patients
was observed. This reduction in weight may be due to
the accelerated rate of degradation of most lipids out of
proportion to synthesis, so body lipid depots consequently
become depleted and levels of various plasma lipid
components fall.?%

The role of thyroid hormone in lipid metabolism may be

due to its effect in causing dyslipidemia.

* Enhanced catabolism of the LDL particles, lowering
the bad cholesterol from body, stimulation of the
cholesteryl ester transfer protein, an enzyme which
transports cholesteryl esters from HDL2 to the very
LDLs and the intermediate density lipoproteins,
and TGs to the opposite direction, activation of the
lipoprotein lipase, and stimulation of hepatic lipase,
which catabolizes interconversion of HDL and IDL
to LDL, and inhibition of LDL oxidation and thus
preventing its accumulation in macrophages!*!

 The impact of thyroid hormone on lipid
levels is primarily mediated through
tritodothyronine (T3)-bound thyroid protein binding
and activation of the promoter regions of the LDL
receptor and 3-hydroxy-3-methylglutaryl coenzyme
A-reductase genes, leading to a reduction in serum
cholesterol levels. Thus, the decreased T3 seen
in hypothyroidism may result in increased serum
cholesterol.*?

However, in SCH, as the levels of thyroid hormones
are normal with elevated TSH levels, this elevated
TSH has been independently correlated with
hypercholesterolemia.

TSH has extrathyroid targets; also, under healthy
circumstances, a negative feedback regulatory system
ensures normal thyroid hormone levels. With mild
thyroid gland failure (SCH), elevated levels of
TSH are required to maintain thyroid function, and
these higher TSH levels may accelerate adipocyte
lipolysis. TSH can increase cholesterol synthesis by
upregulating HMG CoA reductase independent of the
thyroid hormones.?!

In premenopausal women, SCH has a negative effect on
the lipoprotein profile and may translate into a sizable
cardiovascular risk if left untreated.*"

Studies enrolling hypothyroid participants receiving
suboptimal T4 doses reported significantly larger
decreases in serum TC after TSH normalization than
studies enrolling previously untreated individuals with
mild thyroid failure (P = 0.05). The change in serum
LDL-C concentration was with a 95% confidence
interval (CI) of —0.12—0.41. These results suggest
that T4 therapy in individuals with mild thyroid failure
lowers mean serum total and LDL-C concentrations. The
reduction in serum TC may be larger in individuals with
higher pretreatment cholesterol levels and in hypothyroid
individuals taking suboptimal T4 doses./*!

Thyroid abnormalities affect a considerable portion of
the population, and overt hypothyroidism is associated
with an elevated risk of cardiovascular disease and
adverse changes in blood lipids. SCH is also associated
with an increased risk of cardiovascular disease.?)

Adverse atherogenic ratios as seen in our study [Table 3]
are in concordance with another study which states
that SCH in middle-aged women is associated with
hypertension,  hypertriglyceridemia, and elevated
TC/HDL-C ratio. This may increase the risk of
accelerated atherosclerosis and premature coronary
artery disease in some patients.[?”!

In conclusion, it was found; that serum TSH levels are
positively and linearly associated with serum TC levels
after adjustments for the thyroid hormones in coronary
heart disease [CHD] patients. In addition, it was found
that TSH alone can increase the TC level in CHD patients
independent of the thyroid hormones. Furthermore, the
prevalence of hypercholesterolemia increased with an
increasing serum TSH level. Each 1 mIU/L increase in
the TSH level was estimated to elevate the TC level
by 0.015580712 mmol/L. Although this is a very small
effect, it is biologically and clinically significant. In
accordance with their report that, the present finding that
TSH elevations increased the TC level showed a direct
clinical effect of TSH on the TC level. Because there is a
high prevalence of thyroid dysfunction in CHD patients,

Journal of Mid-life Health | Volume 11 | Issue 1 | January-March 2020 c



Goyal, et al.: Subclinical hypothyroidism and associated cardio vascular risk factor in perimenopausal females

it is necessary to routinely test the thyroid function of
CHD patients. Maintaining the serum TSH levels in an
appropriate range will achieve a homeostasis of the lipid
levels and slow the progression of atherosclerosis in
CHD patients.?®!

The positive correlation  between TSH  and
cholesterol [Figure 3] indicates the role of increased
TSH in hypercholesterolemia and increased TC/HDL
ratio in SCH in perimenopausal females.

Non-HDL-C and lipid ratios, including TC/HDL-C and
LDL-C/HDL-C, are better predictors for atherosclerosis
than conventional lipid profiles.”” Non-HDL-C has
been recommended as a primary target of therapy of
coronary artery disease. Non-HDL-C has also been
shown to correlate more stronglywith atherogenic
lipoprotein subtractions compared to LDL-C.B%3U In
our study, non-HDL-C is significantly increased in
patients with SCH [Table 3] as compared to euthyroid
patients (P < 0.05, 95% CI: 23.29-43.30).

CONCLUSION

We conclude that SCH is present in 18% of females of
perimenopausal age group. Increased TSH levels are
associated with hypertension, hypertriglyceridemia, and
elevated TC/HDL-C ratio and increased non-HDL-C.
In perimenopausal women, the condition is usually
underdiagnosed and ignored, but SCH in these females
should be screened and treated timely to decrease
the risk of accelerated atherosclerosis and premature
coronary artery disease in them.
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