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Abstract: Introduction: Hypothyroidism, a risk factor for atherosclerotic
cardiovascular  disease has been seen to be associated with
hyperhomocysteinemia. The plasma levels of homocysteine and its relationship
with hypothyroidism was assessed. Material and Methods: A total of 120
patients aged 20 — 60 years comprising of 60 hypothyroid and 60 euthyroid
controls were assessed for the study. Evaluation of plasma homocystein was
done using human homocysteine ELISA my BioSource. FT3, FT4 and TSH were
Quick Response Code also evaluated by enzyme linked immunosorbent assay (ELISA) technique using
E E stat fax-2100. Result: In our study, we have found the values of FT3 in the
subjects as 1.21+ 0.89pg/ml lower than controls values of 1.92+0.66pg/ml,

values of FT4 in subjects as 0.60+0.53ng/dl as compared to control group value
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| of 1.40+0.30ng/dl, values of TSH as 2.07+1.19uiU/ml higher than the control
E :l:;l group of 0.48+1.67uiU/ml. The mean values of plasma homocysteine (Hcy) for
subjects was 34.50+10.01umol/L higher than the control group with

9.30+2.11umol/L. Conclusion: Our study findings suggest that patients with
hypothyroidism also have a high plasma homocysteine known to pose
cardiovascular complications.
Keywords: fTs, fT4, TSH, Homocysteine and Hypothyroidism.
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Homocysteine is derived from methionine by
demethylation, can also be metabolized to cysteine by
transulphuration, or remethylated using betaine or
methyltetrahydrofolate.  Thus  elevated  plasma
homocysteine can be due to deficiencies of vitamins By,
Folate or Vitamin Bs. There is also evidence that a
mutation of the methylene tetrahydrofolate reductase
(MTHFR) gene results in elevated plasma homocysteine

1. INTRODUCTION

Disorder of thyroid gland poses a risk for
cardiovascular diseases. High levels of thyroid
stimulating hormone (TSH) and low thyroid hormone
levels might affect atherosclerosis [1].

Studies have shown that thyroid hormones (fTs
& fT4) and thyroid stimulating hormone (TSH) affect

lipid metabolism even in their normal plasma levels [2].
However, studies in hypothyroid individuals have shown
that hypercholesterolemia and hyperlipoproteinemia
could not fully and solely explain the increase in
cardiovascular morbidity.

Thyroid hormones abnormalities particularly
Hypothyroidism has been observed to pose
cardiovascular risk such as atherosclerosis [2]. This has
led researchers to look at the part homocysteine may play
in cardiovascular disease. There is an association
between raised plasma homocysteine concentrations and
cardiovascular disease, in that individuals with moderate
to severe concentration elevations may have an increased
cardiovascular risk.

levels [1]. Plasma homocysteine levels above 10umol/L
confer increase cardiovascular risk [1]. Concentrations
of homocysteine increase with age, impaired renal
function, hypothyroidism, Psoriasis and certain drugs
such as methotrexate, theophylline and levodopa.
Homocysteine could induce endothelial injury, oxidative
stress, smooth muscle hypertrophy and oxidation of low
density lipoprotein cholesterol, and the process of
atherosclerosis and cardiovascular diseases [3]. It has
often been shown to be related to occlusive vascular
disease alone without the involvement of other familiar
cardiovascular risk factors [4].

A study done earlier, indicated that an increase
in plasma homocysteine level of 4pumol/L had 40%
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increase in relative risk for coronary heart disease
compared with healthy controls [5].
Hyperhomocysteinemia in overt hypothyroidism is a
common finding in many studies [6, 7].

Furthermore, in subclinical hypothyroidism
patients, homocysteine level was reported to be higher as
compared with euthyroid controls [8]. Furthermore,
homocysteine level had been reported to be associated
with carotid intima-media thickness in patients with
clinical hypothyroidism [9].

2. MATERIALS AND METHODS
2.1 Patients

A total of 120 patients aged 20-60years
comprising of 60 hypothyroid and 60 euthyroid controls
were consecutively recruited at the endocrinology clinic
of the University of Maiduguri Teaching Hospital.
Euthyroidism was defined as fTs, fT4 and TSH within
their reference limits. Patients were excluded if they are
hypertensive, Diabetic, Pregnant and any major
condition lasted beyond six months (Liver, Kidney and
Heart failure). Patients with previous history of thyroid
disease such as hyperthyroidism, hypothyroidism,
carcinoma of thyroid, were excluded. Patients on drugs
that affect thyroid hormones levels such as thyroid
supplements and antithyroid agents, amiodarone, lithium
corticosteroids etc were all excluded. Informed consent
was obtained from all participants. The study was
approved by ethical committee of the University of
Maiduguri Teaching Hospital.

2.2 Measurements

Measurements of weight, height, body mass
index (BMI) and blood pressure were done. Weight
measurement was done using a weighing scale (OHAUS
pioneer PA413) with subjects putting on light clothes and
no shoes. The height was assessed using stadiometer and
the BMI was estimated using weight in kg divided by
height in meter square (wt/kg)/(ht/m?). The blood
pressure was measured twice in the sitting position on the

left arm using an accuson’s sphygmomanometer. Whole
blood specimens (5mls) were collected after an overnight
fast from the antecubital vein using aseptic procedures
for measurements of serum fTs, fT4 and TSH. Serum was
separated from the cell using Pasteur pipette and spun at
300 rpm for 10 minutes using swinging bucket centrifuge
and stored frozen at -20°C until time of analysis. The fTs,
fT4 and TSH levels were measured using enzyme link
immunosorbent assay (ELISA) kit, Perkins Elmer.

The serum homocysteine was evaluated using
human homocysteine ELISA Kit (Competitive Elisa)
myBio-source.com) with reference interval of 5 —
15umol/L. The normal ranges for fT3, fT4 & TSH were
2.3 — 41pg/ml, 5.0 — 11.0pg/dl and 0.5 — 5.0uiU/L
respectively. Hypothyroidism is when fTs is < 1.4,
fT4<0.8 & TSH>0.53 and hyperhomocysteinemia is
when plasma homocysteine level is > 15pmol/L.

2.3 Statistic Analysis

The data analysis was performed using SPSS
version 18.0. The data was expressed as mean +standard
deviation (SD). Student’s t-test was used for non-paired
group analysis. Mean values of P< 0.05 were considered
statistically significant.

3. RESULT

The mean age distribution for both cases and
control was found to be 40.10 + 4.3 years, 42.3 + 4.8
years with predictive value of 0.17 are not statistically
significant. On the other hand, the body mass index
(BMI) of cases and controls was found to be 24.10+ 4.5
kg/m?, 21.30+ 2.4 kg/m? were also not statistically
significant (p-0.09). The mean values of systolic blood
pressure of both groups were 125.30 + 1.42 mmHg,
121.25 + 2.10 mmHg and their diastolic blood pressure
counterparts were 78.4 + 2.13 mmHg, 73.58 + 1.40
mmHg with predictive values of 0.07 and 0.05
respectively were also not statistically significant (Table
1).

Table 1: Mean Values of Age, Body Mass Index (BMI) and Blood Pressure

Parameter Cases Control p-value
Age (Years) 40.10 +4.3 42.3+4.8 0.17
Body Mass Index (BMI) (kg/m?) | 24.1+4.5 21.3+24 0.09
Systolic Blood Pressure (mmHg) | 125.30 + 1.42 | 121.25 + 2.10 | 0.07
Diastolic Blood Pressure (mmHg) | 78.40 +2.13 | 73.58 + 1.40 | 0.05

p<0.05 is considered Significant

The mean values of free T3 (fTs) in both cases
and controls were found to be 1.21 + 0.89 pg/ml and 1.92
+ 0.66 pg/ml with the predictive value of 0.001 were
statistically significant.

The mean values of free T4 (fT4) for the cases
and controls were 0.60 + 0.53ng/dl, 1.40 + 0.30 ng/dl
respectively were statistically significant (p-0.001). The

thyroid stimulating hormone (TSH) mean values for both
cases and controls were found to be 2.07 + 1.19uiU/ml
and 0.48 + 1.67piU/ml were also statistically significant
(p-0.003). The mean values of homocysteine for cases
and control respectively were 34.50+ 10.01pmol/L,
9.30+ 2.11umol/L were statistically significant (p-0.00).
Table Il
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Table 11: Mean values of thyroid hormones and Homocysteine

S/No. | Parameters

Cases Control p-values

1 fT3 (Triiodothyronine) (pg/ml)

1.21+0.89 | 1.92 +0.66 | 0.001

fT4 (Tetraiodothyronine) (ng/dl)

0.6+053 |1.40+0.30 | 0.001

TSH (Thyroid Stimulating Hormone) (uiU/ml) | 2.07 + 1.19 | 0.48 + 1.67 | 0.003

Alw|N

Homocysteine (umol/L)

34.5+10.01 | 9.30 +2.11 | 0.00

p<0.05 is considered significant

4. DISCUSSION

Thyroid hormones are known to be catabolize
in function and regulate various metabolic processes.
They influence homocysteine metabolism through the
activity of hepatic enzymes involved in the
remethylation pathway of homocysteine, methionine
synthase, and methylene tetrahydrofolate reductase [10,
11].

Homocysteine metabolism can also be
influenced by low levels of thyroid hormones as a result
of their effects in reducing glomerular filtration rates
(GFR) with resultant elevation of creatinine and
homocysteine plasma levels [12, 13]. These are in
agreement with our study which suggested that, thyroid
function might influence the homocysteine metabolism,
leading to hyperhomocysteinemia. This could suppose
that homocysteine might be related to thyroid function
and atherosclerosis.

In a study by Yun Zhang et al., patients with
hyperhomocysteinemia an independent risk factor for
cardiovascular disease have been to also have lower fT,
levels, indicative of low normal thyroid function [14]. In
another study by Boushey et al., indicated that an
increase in plasma homocysteine level of 4umol/L
conferred a 40% increase in relative risk of coronary
heart disease compared with healthy controls [15].

Elevated plasma homocysteine levels occurs in
approximately 5 — 7% of the general population [16]. A
good number of epidemiologic evidence has shown that
the presence of mild homocysteinemia is an independent
risk factor for atherosclerosis in the coronary, cerebral
and peripheral vasculature [17].

Hyperhomocysteinemia occurs in nutritional
deficiencies (Folate, Vitamin Bip, Vitamin Bg,
Selenium), genetic disorders, endocrine disorders
(hypothyroidism, diabetes Mellitus, hypogonadism,
Cushing’s Syndrome), other diseases (Chronic Kidney
disease, Malignancies), in active Smokers and could be
induced by some medications (Methotrexate, Phenytoin,
Carbamazepine) [18, 19].

On the other hand, elevated plasma
homocysteine is a risk factor of cognitive impairment
ischemic stroke [20], and osteoporosis-induced fractures
[21].

5. CONCLUSION/RECOMMENDATION

In view of this study, patients with
hypothyroidism have been seen to also have
hyperhomocysteinemia that is known as a risk factor for
atherosclerosis and cardiovascular disease. Screening of
hypothyroid patients for homocysteine would go a long
way in identifying these patients with higher risk of
cardiovascular disease and possible prevention of the
disease.
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