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ABSTRACT

BACKGROUND

Subclinical hypothyroidism is defined as a persistent elevated serum Thyroid stimulating hormone (TSH) level with a normal
serum thyroxine (FT4) concentration. This condition has evolved as a risk factor for many metabolic conditions and cardiovascular
abnormalities. This study attempts to determine the relationship between subclinical hypothyroidism and homocysteine, which is
recognised as an independent risk factor for accelerated atherosclerosis.

Aims and Objectives- To evaluate the serum homocysteine level in patients with subclinical hypothyroidism and euthyroid healthy
controls and to find out the correlation between serum homocysteine level and thyroid profile (if any).

MATERIALS AND METHODS

The study was conducted in a group of individuals consisting of 45 normal healthy subjects and 45 newly diagnosed cases of
subclinical hypothyroidism attending Department of Endocrinology and Department of Medicine of Gauhati Medical College.
Assessment of serum homocysteine was done by ELISA technique in Lisa Scan EM microplate ELISA reader, serum TSH and FT4
was estimated by VITROS 5600 Autoanalyzer. Statistical significance and correlation were assayed using independent “t” test and
Pearson’s correlation test.

Study Design- Descriptive comparative.

RESULTS

Analysis of data reveals that the mean Homocysteine level in case group was significantly higher than in control groups. A positive
correlation was observed between TSH and Homocysteine levels in the case group and a negative correlation was observed
between FT4 and Homocysteine level in the case group.

CONCLUSION
The present study shows that the patients with subclinical hypothyroidism have higher levels of Serum Homocysteine, which may
be the cause of various cardiovascular complications involved with subclinical hypothyroidism.
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BACKGROUND A TSH level greater than 10 plU/mL predicts a higher rate
Subclinical hypothyroidism is also known as mild thyroid of progression to overt state than a level of less than 6
failure. The condition is defined as an elevated serum thyroid ulU/mL.%10 Although, labelled as SCH there may be symptoms
stimulating hormone (TSH) level with a normal serum like muscle cramps, constipation, puffy eyes, cold intolerance,
thyroxine (FT4) concentration.! Subclinical hypothyroidism is hoarseness of voice, fatigue, depression, neuromuscular

accidentally diagnosed and usually presents with mild or no
symptoms of hypothyroidism, but it may progress to overt
hypothyroidism.2 It may be associated with manifestations
that can be managed by treatment.1-4

Today subclinical hypothyroidism is a common
biochemical finding in the general population. Overall, the
population prevalence of subclinical hypothyroidism is
around 3% - 8%. It is found to be more common in women
and increases with increasing age and is higher in white than
in black population.5-10
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symptoms and menstrual abnormalities.® SCH may be
associated with a modest increase in the risk of coronary
heart disease and mortality, particularly in subjects with
higher TSH levels. Thyroid hormones are known to affect the
heart and vasculature and as a result the impact of SCH on the
cardiovascular (CV) system has recently become an important
topic of research.

Homocysteine is sulphur containing non-protein a-amino
acid. The concentration of plasma homocysteine is regulated
by several factors, which include genetically determined
metabolic enzyme alteration, environmental factors, vitamin
B6 and folic acid deficiency. Abnormally, high serum
homocysteine levels is known as hyperhomocysteinaemia,
conventionally described as above 15 pmol/L. It can however
be classified as mild (15 - 30 umol/L), moderate (31 - 100
pumol/L) and severe (> 100 pmol/L) according to the disease
severity. Serum total homocysteine level has been recently
postulated as an independent risk factor for accelerated
atherosclerosis.11
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Meta-analysis of cross-sectional studies have
suggested that increased serum Homocysteine
concentration is associated with 60 percent increase in
the incidence  of  cardiovascular  diseases.!213
Homocysteine is an unstable amino acid. In
hyperhomocysteinaemia, homocysteine undergo auto-
oxidation and produces reactive oxygen species. These
reactive oxygen species, which are produced inactivates
and deplete nitric oxide and impair endothelial
thrombomodulin expression that leads to activation of
contact pathway for intrinsic coagulation in endothelial
cells. All these factors lead to endothelial damage and
dysfunction.14.15,16

Increased incidence of cardiovascular diseases in
subclinical hypothyroidism cannot be fully explained by
an atherogenic lipid profile.17.1819 Thyroid hormones are
physiologic modulators of both tissue oxidative stress and
protein  degradation. @ The  mechanism linking
hypothyroidism and oxidative stress is unknown.
Oxidative stress increases the concentration of oxidised
Low-Density Lipoprotein (LDL). Homocysteine also
induces LDL oxidation. Hyperhomocysteinaemia in
subclinical hypothyroidism may probably be due to
reduced renal excretion and reduced metabolism of
homocysteine.20 Subclinical hypothyroidism may be a
potentially modifiable risk factor of cardiovascular
disease and mortality.

Data regarding association of homocysteine and
subclinical hypothyroidism is very limited in North-East
India. A strong correlation between serum total
homocysteine and subclinical hypothyroidism may have
important medical implication in the prevention and
treatment of cardiovascular diseases.?!

Aims and Objectives

e To evaluate serum homocysteine level in patients with
subclinical hypothyroidism and euthyroid healthy
controls.

e To find out the correlation between serum homocysteine
level and thyroid profile (if any).

MATERIALS AND METHODS
Study Design- Descriptive comparative.

The present study was conducted in the Department of
Biochemistry, the Department of Medicine and the
Department of Endocrinology of Gauhati Medical College and
Hospital, Guwahati from July 2016 to July 2017. This work
has been sanctioned by the Institutional Ethics Committee,
Gauhati Medical College via letter no MC/217/2016/95 Dated
01/09/2016. Moreover, informed consent for participations
in the study was obtained from the subjects after explaining
them the significance of the tests, the aim of the study and the
anticipated results. This was a cross-sectional comparative
study, wherein a thorough history and detailed physical
examination and relevant laboratory investigations were
done.

The Study was to be conducted in Two Broad Groups-
Case

45 (forty-five) newly diagnosed, subclinical hypothyroid
patients, more than 18 years of age were included in the test
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group. These patients were diagnosed in the Medicine or
Endocrinology Department with raised TSH level with normal
fT4 level.

Control

This group includes age and sex matched 45 subjects in
euthyroid status. Subjects for the control groups were
selected randomly among persons from different sectors of
the society belonging to diverse socio-economic status who
are apparently healthy. All individuals of the control group
co-operated voluntarily. The individuals selected for this
group were of either sex and of different age groups.

Inclusion Criteria

The case group included patients more than 18 years of age
with raised serum TSH level and normal serum fT4 level. The
control group included normal healthy individuals more than
18 years of age in euthyroid state.

Exclusion Criteria

Patients with Diabetes Mellitus, Pre-existing Hypertension,
Pregnancy, Chronic Renal disease, Patient taking anti-folate
drugs, Cardiovascular Disease and Patients taking
levothyroxine were excluded. A careful screening was done in
selecting subjects, so that persons having pathology referable
to any system either in the past or present, any recent
infection and surgery were not included in this group. A
thorough history (personal, occupational, etc.) and physical
examination was done to exclude all those possibilities.

Methods of Evaluation

Assessment of serum Homocysteine was done by Elisa
technique in Lisa Scan EM microplate ELISA reader, serum
TSH and FT4 was estimated by VITROS 5600 Autoanalyzer,
Fasting plasma glucose, serum creatinine, serum AST and
serum ALT were measured using Merck Microlab 300
Semiautoanalyzer. All the chemicals used in the study were of
analytical grade and de-ionised water was used. For Blood
Sugar, Serum Creatinine, Serum AST and ALT determination,
kits obtained from Coral Clinical Systems were used. For
serum Homocysteine determination, Human Homocysteine
(Hcy) ELISA Kit was used which was obtained from Sincere
Biotech Co. Ltd. and TSH and FT4 was measured using
VITROS immunodiagnostic reagent product. Statistical
significance and correlation were assayed using independent
“t” test and Pearson’s correlation test by using Graph Pad in
Stat version 3.00 for Windows, GraphPad Software, San
Diego, California.

RESULTS

In the present study, the age distribution of the individuals in
the study group was between 20 and 75 years. The mean age
of subjects in Case and Control Group was 44.956 + 11.668
years and 42.178 * 10.562 years, respectively. The maximum
numbers of patients were in the age group of 40 - 49 years,
which constituted 34% of the total subjects. We could not
find any significant correlation between age and
homocysteine concentration in the case group with
Correlation coefficient (r)= 0.0125, P value is 0.934. The
majority of the patients in the study population were females,
who constituted 58% of the case and the control group. Only
42% were males. The male: female ratio was 21: 29.
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Fasting plasma glucose was measured in both case and
control groups, and the mean FPG in case and control groups
are 9533 + 14.151 mg/dL and 99.60 + 11.99 mg/dL
respectively. The difference in the mean values in case and
control was not statistically significant with a p value > 0.05.
Similarly, the mean serum creatinine levels in case and
control groups were found to be 0.8453 * 0.2177 mg/dL and
0.8157 + 0.1346 mg/dL respectively. The difference between
the two groups was not significant p > 0.05.

The mean TSH concentration in case and control group
was 1030 * 3.54 plU/mL and 3.11 # 0.936 plU/mL
respectively and (p < 0.001). The mean FT4 level in case and
control was 17.147 + 5.73 pmol/L and 20.32 * 5.513 pmol/L
respectively. Though the levels were in normal range, the
difference in their mean was very significant, p= 0.0087.

The mean homocysteine concentration in case and
control groups was 15.129 * 2.171 umol/L and 11.812 *
1.319 pmol/L respectively and in the unpaired ‘t’ test
between the case and control group the two-tailed p < 0.0001
which is extremely significant (Figure 1.1). There was
extremely significant positive correlation between
homocysteine with TSH in the case group (r= 0.873,
p<0.0001), while a significant negative correlation between
homocysteine with FT4 in the case group (r=-0.40, p < 0.05).

Parameters Case (n=45) Control P value
(n=45)
Age (in years) |44.956+11.668|42.17810.562| >0.05N
Male 19 Male 19
Sex Female 26 Female 26 >0.05%
FPG (mg/dL) |95.33 + 14.151| 99.60 £ 11.99 | >0.05N
Creatinine 1, o453 + 0.2177/0.815740.1346| >0.05ns
(mg/dL)
TSH (nlU/mL) 10.30 £ 3.54 3.11+ 0936 [<0.0001™
FT4 (pmol/L) | 17.147 £5.73 |20.328 £ 5.513| <0.05'
HCY (umol/L) |15.129+2.171(11.812 + 1.319|<0.0001**
AST (U/L) 30.044 £ 8.29833.311 £ 8.268| >0.05Ns
ALT (U/L) 41.156 +9.458(40.622 £ 9.729| >0.05Ns

Table 1. Mean # SD of various Parameters

in the Case and Control Groups

*Significant (P < 0.05), **Very significant (P < 0.001),
***extremely significant (P < 0.0001), NS Not significant
(P>0.05).

Mean homocysteine in case and control groups
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Figure 1. Mean Homocysteine in
Case and Control Groups
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Figure 2. Correlation between Serum Homocysteine and
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Figure 3. Correlation between Homocysteine and
FT4 in Case Group

DISCUSSION

In recent years, subclinical hypothyroidism is unknowingly
emerging as a major public health problem in India and it
produces an enormous burden on the economy of the country
as it can lead to adverse cardiovascular consequences. Our
study was carried out in the Department of Biochemistry, the
Department of Medicine and the Department of
Endocrinology of Gauhati Medical College and Hospital,
Guwahati to analyse the role of homocysteine as a predictive
marker for cardiovascular diseases in subclinical hypothyroid
cases.

In the present study, the age distribution of the
individuals in the study group was between 20 and 75 years.
The maximum number of patients were in the age group of
40 - 49 years, in which Serum Homocysteine, TSH and FT4
levels were evaluated. Serum creatinine was estimated to
rule out renal pathology. Fasting plasma glucose was done to
ensure that the study group was non-diabetic. Serum AST and
ALT were done to ensure proper liver function. No difference
was observed in the mean fasting plasma glucose, serum
creatinine, serum AST and serum ALT levels between case
group and control groups (p > 0.05).

In the present study, the TSH level in case group was
significantly higher than the control group. The mean TSH
concentration in case and control group was 10.30 * 3.54
pulU/mL and 3.11 # 0.936 plU/mL respectively. The difference
between the means of the two groups was extremely
significant (p < 0.001). In the study done by Gupta et al,22 they
also found that the mean TSH in the subclinical hypothyroid
cases (13.01 + 4.41) plU/mL were significantly higher than
the control group (2.61 * 0.79) plU/mL. Our present study is
also supported by the study done by Swaroopa D et al in
2016.23
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In their study, the mean TSH value in case group of
subclinical hypothyroid was 8.11 + 0.5 plU/mL.

In the present study, the mean FT4 level in case and
control was 17.147 + 5.73 pmol/L and 20.32 + 5.513 pmol/L
respectively. Thus, it was seen that the mean of the case was
lower than that of the control group. Though the levels were
in normal range, the difference in their mean was very
significant, p= 0.0087. The findings of our study was in
corroboration with the study done by Basak Cakal et al,
where the mean fT4 level was lower in SCH patients than in
controls (1.0 * 0.1 and 14 * 0.2 ng/dL respectively;
p<0.001).24

The mean Homocysteine level in case group was
significantly higher than in control group (p < 0.005). Our
present study is also consistent with another study done by
Hou Z et al.25 In their study, they found that the mean
homocysteine concentration in the case group was 15.79 *
6.184 umol/L and the difference in the mean of homocysteine
concentration between the case and the control group was
significant (p < 0.05). In the present study, Serum
Homocysteine levels in the case group positively correlated
with TSH ((r= 0.873, p < 0.0001) and negatively correlated
with FT4 (r= -0.4036, p= 0.0060). Our study was supported
by the study done by Ning Yang?é et al, where a similar
finding was obtained. In their study, serum homocysteine
was negatively correlated with FT4 (r=-0.504 and p < 0.01)
and positively correlated with TSH levels in overt
hypothyroidism (r= 0.461, p < 0.01) and in subclinical cases
(r=0.264, p < 0.05). In a study done by Yu WZ, in china during
2015 also found that the difference between the serum
homocysteine levels in subclinical hypothyroidism group and
the control group was statistically significant (P < 0.05).27

M Andrees et al2! in their study on “Homocysteine in
subclinical hypothyroidism, a risk factor for atherosclerosis”
found that the mean fasting homocysteine levels were higher
in subclinical hypothyroidism than in the controls
(p<0.0008). Reduced renal excretion and defective
metabolism of homocysteine in liver might be the reason
behind the elevated levels of plasma total homocysteine in
cases of subclinical hypothyroidism.

Again, there was a study on serum homocysteine level in
subclinical hypothyroidism done by Sengiil E et al28 in 2004.
In this study, the effect of L-thyroxine treatment in patients
with subclinical hypothyroidism was evaluated. In the patient
group, homocysteine levels prior to treatment were
significantly higher than in the control group (P < 0.001).
After L-thyroxine treatment, homocysteine levels were
reduced significantly. They concluded that homocysteine
levels in subclinical hypothyroid patients were in normal
range, but when compared with normal healthy control
groups the difference was significant.

Amina Godinjak et al did a study to find the link between
increased cardiovascular risk and subclinical hypothyroidism
in postmenopausal women found that there was increased
level of inflammatory markers that leads to a subclinical
inflammation in cases of SCH. In their study on
postmenopausal women with subclinical hypothyroidism
found that there is elevated CRP, homocysteine and TNF-a
that increases the risk of cardiovascular diseases in
postmenopausal women (p < 0.001). In present decade,
homocysteine has evolved as a marker of inflammation which
is found to be associated with cardiovascular risk in SCH.29
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CONCLUSION

Thyroid hormones are catabolic in nature and are involved in
various metabolic processes. Though in subclinical state, the
levels of FT4 remains in normal range, due to a compensated
rise in TSH level, the hormone levels may not be truly normal
for every individual. Insufficient thyroid hormone causes
defective conversion of riboflavin to its FAD co-enzyme. Thus,
there is decreased activity of Methylene tetrahydrofolate
reductase enzyme which is a flavoprotein enzyme important
in Homocysteine metabolism and thus leads to
hyperhomocysteinaemia. Moreover, the kidneys also play an
important role in the Homocysteine clearance and
metabolism. There may be increased vascular resistance and
reduced renal blood flow and reduced GFR. Thus, it reduces
its clearance and cause hyperhomocysteinaemia. The results
of this study suggest that hyperhomocysteinaemia prevails in
subclinical hypothyroid patients. Further, large scale studies
are required for better understanding on the role of
Homocysteine in the subclinical hypothyroidism and to
assess the extent of complications in the disease. Routine
screening of TSH in order to diagnose subclinical
hypothyroidism and treating them with adequacy will
significantly reduce the morbidity and mortality in these
patients. As the treatment for hyperhomocysteinaemia is easy
and affordable, routine screening of Homocysteine is
advisable in subclinical hypothyroids which will significantly
reduce the cardiovascular morbidity and mortality in these
patients.
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