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INTRODUCTION 

Hypothyroidism is one of the most common 
endocrine disorders worldwide.[1] The 
prevalence of hypothyroidism is 3.80% in 
Bangladesh. [2] Hypothyroidism is caused by 
decreased levels of thyroid hormones and is 
among the most common endocrine disorders. 

Subnormal activity of the thyroid gland in 
hypothyroidism leads to mental and physical 
slowing because of a decrease in the basal 
metabolic rate.[3] The prevalence of spontaneous 
hypothyroidism is between 1% and 2% and is 
more common in older women and 10 times 
more common in women than in men.[4]  

Abstract 
Background Subclinical hypothyroidism, defined as an elevated serum thyroid-
stimulating hormones (TSH) level with normal levels of free thyroxine (FT4) affects 
up to 10% of the adult population. Subclinical hypothyroidism describes a situation 
in which thyroid function is only mildly low so that the blood level of thyroxine 
remains within the normal range but the blood level of TSH is elevated. Subclinical 
hypothyroidism is a common disorder that increases with age and affects up to 18% 
of the elderly, with a higher prevalence in women compared to men. The aim of this 
study was to determine associated risk factors for cardiovascular disease in 
untreated patients with subclinical hypothyroidism. Material & Methods: This was 
a retrospective study conducted in the Department of Biochemistry in cooperation 
with the Department of Endocrinology, Bangabandhu Sheikh Mujib Medical 
University, Dhaka, Bangladesh during the period from January,2013 to 
December,2013. In our study, we included 50 diagnosed subclinical hypothyroid 
individuals as cases and 50 euthyroid individuals as control. Results: The mean age 
was 45.69 ± 8.63 years. The mean of TSH was 9.84 ±6.14 mIU/L, TC & TG was 
185.24± 48.15 & 272.43± 90.32 mg/dl respectively. The mean of HDL-C & LDL-C 
was found 41.83 ±12.56 & 136.4±42.7 mg/dl respectively in our patients. There was 
a significant increase in all variables of thyroid profile and lipid profile among SCH 
females except HDL, which was significantly decreased in SCH cases. The percent 
of patients having borderline elevated cholesterol (200-240 mg/dL), API (>0.21), AI 
(>3.46) & LCI (>28.10), hypercholesterolemia (>240 mg/dL) and 
hyperhomocysteinemia (>10.98 µmol/L) were detected in higher percentages in 
patients than controls. Conclusion: Women with subclinical hypothyroidism have 
significantly different lipid profiles from women with normal thyroid function. 
Females with subclinical hypothyroidism were more likely to suffer from 
cardiovascular disease than euthyroid women. Females with SCH experience a 
dyslipidemic condition, which is necessary for cardiovascular disease. 
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Subclinical hypothyroidism (SH) is a very 
common disorder in the general population, 
especially among middle-aged and elderly 
patients. It represents a state with increased 
values of thyroid stimulating hormone (TSH) 
and normal values of thyroxine (T4) and 
triiodothyronine (T3).[5] In most cases, patients 
with SH have no symptoms that would indicate 
this disorder, so diagnosis is made based on 
laboratory findings.[6] As the values of thyroid 
hormone are normal, increased level of TSH 
represents a compensatory mechanism that 
stimulates the thyroid gland to produce 
sufficient amounts of thyroid hormones. The 
disorder can eventually progress to overt 
hypothyroidism (OH) which is characterized by 
increased values of TSH but reduced values of 

thyroid hormones.[7] 

Subclinical hypothyroidism, defined as an 
elevated serum thyroid-stimulating hormones 
(TSH) level with normal levels of free thyroxine 
(FT4) affects up to 10% of the adult 
population.[8] Subclinical (without obvious 
symptoms) hypothyroidism (low thyroid 
function) describes a situation in which thyroid 
function is only mildly low, so that the blood 
level of thyroxine remains within the normal 
range but the blood level of TSH is elevated.[9] 
Subclinical hypothyroidism, which is defined as 
elevated thyroid-stimulating hormone (TSH) 
levels with free thyroxine concentrations within 
the reference range, is a common disorder that 
increases with age and affects up to 18% of the 
elderly, with a higher prevalence in women 
compared to men.[10]  

SCH is asymptomatic; however, it can share the 
symptoms of hypothyroidism.[11] SCH patients 
have elevated lipid peroxidation, altered lipid 
profiles, and diminished arylesterase (ARE) 

activity compared to the control group.[12] 
Elevated lipid levels, increased arterial stiffness, 
disrupted coagulability, elevated 
homocysteine, carbohydrate reactive protein 
(CRP) levels, insulin resistance, and diastolic 
hypertension are possible risk factors for 
developing cardiovascular disease (CVD) in 
SCH.[13,14] In addition, CVDs like atrial 
fibrillation, heart failure, pericardial effusion, 
atrial tachyarrhythmia, and mitral valve 
dysfunction are associated with thyroid 
dysfunction.[15] 

Whether subclinical hypothyroidism is related 
as a risk for premature cardiovascular disease is 
controversial.[16,17] Hak et al,[16] have shown that 
subclinical hypothyroidism was associated with 
atherosclerosis and myocardial infarction. 
Aortic atherosclerosis was diagnosed by 
radiographic detection of calcified deposits in 
the abdominal aorta. However, total 
cholesterol, high-density lipoprotein cholesterol 
(HDL-C), and blood pressure were similar in 
patients and in age-matched euthyroid women 
[18]. Our study was conducted to determine 
associated risk factors for cardiovascular 
disease in untreated patients with subclinical 
hypothyroidism. 

MATERIAL AND METHODS 

This was a retrospective study and was 
conducted in the Department of Biochemistry in 
cooperation with Department of 
Endocrinology, Bangabandhu Sheikh Mujib 
Medical University, Dhaka, Bangladesh during 
the period from January,2013 to December,2013. 
In our study, we included 50 diagnosed 
subclinical hypothyroid individuals as cases 
and 50 euthyroid individuals as control.  
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These are the following criteria to be eligible for 
enrolment as our study participants: a) Patients 
aged between 20 to 70 years; b)Patients 
diagnosed with subclinical hypothyroidism; c) 
Patients with TSH value > 10mIU/L; d) Patients 
with FT4 value < 0.9ng/ml; e) Patients who 
were willing to participate were included in the 
study  And a) Patients with uncontrolled DM, 
b) Patients diagnosed with thyroid disorder; c) 
Patients with thyroid hormone medication; d) 
Patients with hyperthyroidism; e) Patients with 
any history acute illness (e.g., renal failure, 
pancreatic diseases, etc.) were excluded from 
our study.  

Operational Definition: Mild subclinical 
hypothyroidism having TSH values ≤ 10.0 
mIU/L and severe subclinical hypothyroidism 
having TSH values > 10.0 mIU/L 

Sample collection & preservation: With full 
aseptic precaution 5ml venous blood from each 
of the 120 study patients was collected after an 
overnight fast of at least 12 hours in a disposable 
syringe and was delivered immediately into a 
clean dry heparinized tube. Then plasma was 
separated after centrifuging at 3000 rpm for 5 
minutes and stored in an ultra-freezer at -25°C 
until analytical measurements of plasma 
homocysteine, plasma triglyceride, HDL-C & 
LDL-C were done.  

Statistical Analysis: All data were recorded 
systematically in preformed data collection 
form. Quantitative data was expressed as mean 
and standard deviation and qualitative data 
was expressed as frequency distribution and 
percentage. Statistical analysis was performed 
by using SPSS (Statistical Package for Social 
Sciences) for windows version 10. Probability 
value <0.05 was considered as level of 

significance. The study was approved by Ethical 
Review Committee of Bangabandhu Sheikh 
Mujib Medical University, Dhaka, Bangladesh. 

RESULTS 
[Table 1] shows the age distribution of SCH and 
euthyroid cases. Among the 50 euthyroid 
populations, the maximum population (28%) 
was under the age group 41-50 years, whereas, 
among the 50 subclinical hypothyroidism 
females, the majority patients (34%) were 51-60 
years old and followed by 26% were under 41-
50 years age group. 

In [Table 2] we found the mean age was 45.69 ± 
8.63 years. The mean BMI was 28.67±4.24 
kg/m2. The mean SBP & DBP was 135.24 ± 20.78 
& 83.94 ± 10.69 mmHg respectively. The mean 
of TSH was 9.84 ±6.14 mIU/L, TC & TG was 
185.24± 48.15 & 272.43± 90.32 mg/dl 
respectively. The mean of HDL-C & LDL-C was 
found 41.83 ±12.56 & 136.4±42.7 mg/dl 
respectively in our patients. 

 

Figure 1: Comparison of thyroid profile in SCH 
and euthyroid females 

[Figure 1] compares the thyroid profile between 
case and control groups. There was a significant 
increase in all variables of thyroid profile 
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among SCH females compared to euthyroid 
females. 

 

Figure 2: Comparison of lipid profile in SCH 
and euthyroid females 

[Figure 2] compares the lipid profile between 
case and control groups. Among all variables of 

lipid profile, LDL-C, TC & TG increased in SCH 
females while HDL-C decreased in the case 
group compared to the control group. 

The percentages of patients and controls of risk 
factors like elevated blood pressure, abnormal 
lipid profiles, and homocysteine levels are 
given in [Table 3]. The percent of patients 
having borderline elevated cholesterol (200-240 
mg/dL), total cholesterol/ HDL-C (>5.51), 
triglycerides (>200 mg/dL), API (>0.21), AI 
(>3.46) & LCI (>28.10) was significantly higher 
in case group than the control group with a 
significant p <0.05 value. Hypercholesterolemia 
(>240 mg/dL) and hyperhomocysteinemia 
(>10.98 µmol/L) were detected in higher 
percentages in patients than controls. 

 
Table 1: Distribution of SCH and euthyroid cases in different age groups. 
Age SCH Euthyroid 

N=50 P (%) N=50 P (%) 

20-30 years 6 12 7 14 

31-40 years 10 20 13 26 

41-50 years 13 26 14 28 

51-60 years 17 34 11 22 

>60 years 4 8 5 10 

 
Table 2: Clinical and biochemical characteristics of our study patients. 
Clinical characteristics N P (%) P-value 

Mean age (years) 45.69 ± 8.63 >0.05 

Height (cm) 154.97±15.107  

Weight (kg) 61.05±14.24  

BMI (kg/m2) 28.67±6.24 >0.05 

Heart Rate (per minute) 86 ± 17  

Systolic blood pressure (mm Hg) 135.24 ± 20.78  

Diastolic blood pressure (mm Hg) 83.94 ± 10.69  

Biochemical characteristics  <0.05 

FT3 (pg/ml) 2.93 ± 0.44 <0.05 

FT4 (ng/ml) 1.18 ±0.61 <0.05 
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TSH (mIU/L) 9.84 ±6.14 <0.05 

TC (mg/dl) 185.24± 48.15 <0.05 

TG (mg/dl) 272.43± 90.32 <0.05 

HDL-C (mg/dl) 41.83 ±12.56 <0.05 

LDL-C (mg/dl) 136.4±42.7 <0.05 

TSH: thyroid stimulating hormone; TC: total cholesterol; TG: triglyceride; HDL-C: high-density 
lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol 
 
Table 3: Distribution of SCH and euthyroid cases by the risk factors for cardiovascular disease. 
Risk factors SCH Euthyroid P-value 

N=50 P(%) N=50 P(%) 

Total homocysteinea ≥10.98 µmol/L 19 38 11 22 <0.05 

Hypertension ≥140/90 mm Hg 33 66 8 16 <0.05 

Total cholesterol ≥240 mg/dL 42 84 6 12 <0.05 

LDL-C ≥130 mg/dL 19 38 7 14 <0.05 

Triglycerides ≥200 mg/dL 18 36 5 10 <0.05 

TC/HDL-C >5.51 21 42 2 4 <0.05 

API > 0.21 20 40 3 6 <0.05 

AI >3.46 22 44 2 4 <0.05 

LCI >28.10 21 42 3 6 <0.05 

 
DISCUSSION 

Primary hypothyroidism is characterized by a 
decrease in fT3 and fT4 and a rise in serum TSH 
as a result of a feedback process via the 
hypothalamus-pituitary-thyroid axis.[19] 
Contrary to primary hypothyroidism, the 
patient does not exhibit symptoms, hence the 
diagnosis of subclinical hypothyroidism is 
based on laboratory findings. Every year, 2% to 
5% more people develop overt hypothyroidism 
from subclinical hypothyroidism.[20] Insulin 
resistance, inflammation, hypertension, 
oxidative stress, and irregular coagulation all 
demonstrate the multifactorial basis of 
atherosclerosis, even if dyslipidemia plays a 
significant role in the development of 
atherosclerosis.[21,22] 

In subclinical hypothyroidism, our study found 
a mean age of 45.69 years, which is similar to 
studies in Chennai, India,[23] Southern India,[24] 
Greece,[25] and but higher in studies in 
Turkey,[26] and Italy.[27]  

This mean discrepancy could be the result of 
various study populations. The fT3 and fT4 
were significantly different in subclinical 
hypothyroidism than in euthyroid, which is in 
contradiction with Karthick et al.’s study,[23] but 
similar to James et al.’s study.[24] This 
discrepancy may be related to the greater 
population size, ethnicity, age, and iodine 
intake.[24] TSH was considerably greater in the 
SCH group than in the euthyroid group and our 
findings were consistent with several 
studies.[23,24]  
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A significant alteration of lipid profiles in 
subclinical hypothyroid females makes them 
more prone to CVD risk. Our study outlined a 
significant increase in LDL-C and TC, which 
was supported by Lioudaki et al,[28] Canaris et 
al,[29] and Hussain et al.[30] The study illustrated 
decreased LDL-C in subclinical hypothyroid 
females than in euthyroid populations.[24] The 
most common lipid changes in SCH are 
hypercholesterolemia because LDL-C levels are 
high, LDL-C receptor activity reduces LDL 
catabolism, intermediate-density lipoprotein is 
impacted, and these changes ultimately lead to 
an increase in TC and LDL-C in the 
bloodstream.[24] 

The HDL-C was significantly higher in the 
euthyroid group than in the subclinical 
hypothyroidism group, which is in agreement 
with Karthick et al,[23] James et al,[24] Caron et 
al,[31] and Erdem et al,[32] but contradicts Regmi 
et al., who found increased HDL-C in the 
subclinical hypothyroid population compared 
to normal euthyroid females.[33] Some research, 
however, failed to detect a difference in HDL-C 
between euthyroid and subclinical hypothyroid 
females.[24] As thyroid hormones have an 
impact on the expression of HDL binding sites 
in liver cells, a crucial location for HDL 
metabolism, some studies have indicated that 
the plasma clearance rate of HDL-C is lowered. 
As a result, HDL-C levels in subclinical 
hypothyroid females may be lower than in 
those with normal thyroid function. Similar to 
prior research,[24] our investigation found that 
AIP was considerably greater in the subclinical 
hypothyroidism group of females than in the 
euthyroid group. Increased TG and decreased 
HDL-C relative to normal euthyroid control are 
the causes of the higher AIP in subclinical 

hypothyroidism. According to the mean AIP of 
subclinical hypothyroid females, SCH women 
had a greater risk of cardiovascular disease than 
euthyroid women.[19] 

Our study found that subclinical hypothyroid 
females had a significant increase in AI 
compared to euthyroid females. Elevated LDL-
C and decreased HDL-C are the causes of 
increased AI. This claim is supported by the 
research done by Althaus and Staub, et al.[34,35] 
Another study found that for every additional 
unit of AI, the risk of myocardial infarction rises 
by 75%.[36] In addition, our study shows a 
significant rise in LCI in subclinical 
hypothyroid females when compared to normal 
euthyroid females, which is comparable to the 
work of Cai et al,[37] which showed an increase 
in LCI in coronary artery disease (CAD) when 
compared to healthy controls. The higher TG, 
TC, and LDL-C readings, in contrast to the 
declining HDL-C, are the cause of the increased 
LCI. In our study, SCH had considerably higher 
TSH readings than euthyroid subjects. 
According to studies by Kumar et al., in patients 
with mild and severe SCH, TSH and fT3 levels 
significantly increased while fT4 levels 
remained stable. [38] 

Limitations of the study 

Our study was a single-centre study. We could 
study a few risk factors due to our short study 
period. There are more risk factors of CVD in 
subclinical hypothyroid women that needs to be 
evaluated. After evaluating those patients, we 
did not follow up with them for a long term and 
have not known other possible interference that 
may happen in the long term with these 
patients. 
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CONCLUSIONS 

In our study, we found women with subclinical 
hypothyroidism have significantly different 
lipid profiles from women with normal thyroid 
function. Females with subclinical 
hypothyroidism were more likely to suffer from 
cardiovascular disease than euthyroid women. 
Females with SCH experience a dyslipidemic 
condition, which is necessary for cardiovascular 

disease. AIP was substantially linked with TSH 
among the lipid indices. As a result, AIP was 
deemed to be a superior marker for determining 
CVD risk, followed by AI and LCI. 
So further study with a prospective and 
longitudinal study design including a larger 
sample size needs to be done to validate and 
identify more risk factors of CVD in subclinical 
hypothyroidism women. 
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