
Macha Nikhil M.D., General Medicine,

Original Research Paper

General Medicine

Introduction 
Subclinical hypothyroidism is dened as a biochemical evidence of 
thyroid hormone deciency with few or no apparent clinical features of 
hypothyroidism. Subclinical hypothyroidism is characterized by 
normal serum free thyroxine (fT4) and normal serum free 
Triiodothyronine (fT3) and elevated levels of serum Thyroid 

1Stimulating Hormone (TSH) .

Subclinical hypothyroidism is a common disorder with a prevalence of 
22.8 – 4.4% in males and 7.5 – 8.5% in females worldwide . 

Overt hypothyroidism has been associated with abnormal lipid prole 
and atherosclerosis thereby increasing cardiovascular mortality and 

3morbidity . Association of atherosclerosis and overt hypothyroidism 
4has been well existed for long and is a well-known fact .

Studies conducted to establish the relationship between subclinical 
hypothyroidism and development of atherosclerosis have produced 

5conicting results . Some studies have established a signicant 
relationship between subclinical hypothyroidism and metabolic 
parameters thereby increased risk of cardiovascular diseases.

Atherosclerosis is a clinical condition that eventually leads to various 
complications like coronary artery disease (CAD), stroke, increase in 
blood pressure. The carotid intima media thickness (CIMT) 

6measurement directly correlates with atherosclerosis . 

In clinical studies, the C-IMT measurement parallels the signicance 
of traditional cardiovascular risk factors, thus highlighting the utility 
and consistency of using non-invasive measurements to assess risk 
factors based on vessel wall biology. Accordingly, the clinical 
application of C-IMT represents a powerful, non-invasive surrogate 
marker of atherosclerosis, providing a meaningful end point  

7measurement for clinical trials . Many epidemiological studies and 
clinical trials proved that carotid intima media thickness is an indicator 
of subclinical atherosclerosis along with coronary atherosclerosis.

The effects of overt hypothyroidism on lipid parameters has been 
extensively studied. However the studies relating the association 
between the subclinical hypothyroidism and the lipid parameters are 
few. In the Indian clinical scenario such studies are lacking.

Subclinical hypothyroidism having been diagnosed with greater 
frequency in recent times particularly among the women population, it 
has become necessary to study extensively the relation between 
subclinical hypothyroidism and cardiovascular risk related to altered 
carotid intimal media thickness and deranged metabolic parameters.

AIM OF THE STUDY
1) To measure carotid artery intima thickness in subclinical 
hypothyroidism patients and compare with euthyroid subjects.
2) Measuring carotid artery intima media thickness in subclinical 
hypothyroidism and to nd relation with dyslipidemia, arterial 
hypertension and obesity.
3) Establish or differ subclinical hypothyroidism as a risk factor for 
atherosclerosis.

Material & Methods
Subclinical hypothyroidism patients attending medical OPD at tertiary 
care hospital 100 CASES and 100 CONTROLS from April 2020 to 
March 2022

Inclusion Criteria
Ÿ Newly diagnosed and untreated cases of subclinical cases of 

hypothyroidism
Ÿ Age more than 12 years

Exclusion Criteria
Ÿ Previous history of thyroid disease on treatment
Ÿ Patients who are on medication that could change thyroid hormone 

level such as iodine, amiodarone.
Ÿ Patients with diabetes, renal failure, hepatic failure
Ÿ Patients with known cardiac disease and cerebrovascular disease
Ÿ Smoking and alcohol abuse
Ÿ Pregnant women

Results
Table: 1 – CIMT IN CASES AND CONTROLS

Graph 1: RELATIONSHIP BETWEEN CIMT AND THYROID 
STIMULATING HORMONE IN CASES
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Aim of the Study: To measure carotid artery intima thickness in subclinical hypothyroidism patients and compare with 
euthyroid subjects. Material & Methods: 100 Cases and 100 Controls of the present study seen subclinical 

hypothyroidism patients attending medical OPD at tertiary care hospital. Results: Out for 200 subjects (100 cases & 100 controls). Mean CIMT in 
cases and controls is calculated and compared. CIMT in cases is correlated with TSH and other metabolic parameters. Continuous variables are 
represented as mean and standard deviation where data follows normal distribution, otherwise as median with range. Categorical variables are 
represented as frequencies and percentages. The signicance in the difference in the outcome of variables between the groups was found through 
Chi- Square test, Fisher exact test, t test. Signicance is dened by p value ≤ 0.05. Pearson Correlation test was used to assess correlation between 
variables. All statistical analyses were performed using SPSS (Statistical package for social sciences) software for windows. This Conclusion:  
study suggests that CIMT is positively correlated with metabolic parameters like LDL, triglycerides, total cholesterol, VLDL, hypertension, BMI 
and waist circumference.
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Variable Case Control P-value
CIMT 0.85 + 0.17 0.65 + 0.07 < 0.01
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Above graph 1 shows there was positive correlation between CIMT 
and TSH with Pearson's coefcient of 0.87 which is statistically 
signicant (p value-<0.01).So with increase in TSH, CIMT increases.

Graph 2: RELATIONSHIP BETWEEN CIMT AND TOTAL 
CHOLESTEROL IN CASES

Above graph 2 shows that there was positive correlation between 
CIMT and total cholesterol value. This was indicated by Pearson's R 
correlation value of 0.54 with p value of <0.01 which is statistically 
signicant. So CIMT were signicantly increased with increased level 
of total cholesterol

Graph  3 :  RELATIONSHIP BETWEEN CIMT AND 
TRIGLYCERIDES IN CASES

Above graph 3 shows that there was positive correlation between 
CIMT and triglyceride value .This was indicated by Pearson's R 
correlation value of 0.68 with p value of <0.01 which is statistically 
signicant. So CIMT was signicantly increased with increased level 
of triglyceride.

Graph 4 : RELATIONSHIP BETWEEN CIMT AND HDL IN 
CASES

Above graph 4 shows that there was no signicant correlation between 
CIMT and HDL which is indicated by Pearson coefcient of -0.16.P 
value of 0.11 which indicates that it is statistically insignicant .So 
with increase in HDL there is no major change in CIMT value.

Graph 5 : Relationship between CIMT and LDL in Cases

Above graph 5 shows depicts positive correlation correlation between 
CIMT and LDL which is indicated by Pearson coefcient of 0.71 and is 
statistically signicant (p value - <0.01).So CIMT increases with 
increase in LDL levels

Graph 6: Relationship between CIMT and VLDL in Cases 

Above graph 6 shows  there was positive correlation between CIMT 
and VLDL which is depicted in the above scatter plot with Pearson's 
coefcient of 0.43 which is statistically signicant (p value- <0.01).So 
with increase in VLDL, CIMT also increases.

Graph 7 : Relationship between CIMT and Systolic HTN in Cases

Above graph 7 shows  there exists positive correlation between SBP 
and CIMT which is depicted in the above scatter plot.(gure 9) 
Pearson's coefcient of 0.53 is obtained in above scatter plot which is 
statistically signicant (p value-0.01).So with increase in SBP, CIMT 
increases.

Graph 8: Relationship between CIMT and Diastolic Hypertension 
in Cases

Above graph 8 shows depicts positive correlation between diastolic 
blood pressure and CIMT which is indicated by Pearson's coefcient 
of 0.49 which is statistically signicant. So with increase in DBP, 
CIMT increases.

DISCUSSION
In this study of Indian population involving 200 subjects, 100 belong 
to subclinical hypothyroidism group (cases) and 100 belong to 
euthyroid group (controls). CIMT was compared between two groups. 
The result showed CIMT was signicantly higher in subclinical 
hypothyroid cases as compared to euthyroid controls.

In this study the mean age of subclinical hypothyroidism group was 
32.03 ± 10.43 and euthyroid group was 32.75 ± 7.29.Out of 100 
subjects in both cases group and control group 93% were females and 
7% were males. Thus it can be interpreted that subclinical 
hypothyroidism is more common in females.

In Farhana Rahman et.al8. study, mean age was found to be 30 ± 7.4 
and 32 ± 8.7 in subclinical hypothyroidism group and control groups 
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respectively. Male to female ratio was 3:23 in SCH group and 9:21 in 
control group which also denotes that subclinical hypothyroidism is 
more common in females.

In this study showed mean CIMT in subclinical hypothyroidism group 
was 0.85 ± 0.17 and in euthyroid group was 0.65 ± 0.07 with p value 
<0.01 which is statistically signicant. So this denotes that CIMT was 
increased in subclinical hypothyroid patients compared to euthyroid 
group.

Previously many studies were done to know the relation between 
subclinical hypothyroidism and cardiovascular disease. However 
contradictory results have been obtained. Some studies determined an 
increase in cardiovascular risk with subclinical hypothyroidism and 
some studies revealed no signicant association between subclinical 
hypothyroidism and cardiovascular risk.

Valentina et al9 study reports that patients with subclinical 
hypothyroidism had signicantly greater mean CIMT than control 
group (0.61 ± 0.1 vs 0.56 ± 0.1 mm, p=0.034). They concluded that 
SCH is associated with increased CIMT and presence of carotid 
plaques ,independent of classic risk factors for atherosclerosis.

A recent cross sectional study found a signicant positive correlation 
between TSH and CIMT (r=0.28, p<0.05). In that study mean TSH, 
fT4, CIMT and max CIMT were 7.9 ± 3.6 Miu/l,14.5 ±2.8 
pmol/l,0.61± 0.1 mm and 0.65 ±0.1 mm respectively. However Unsal 
et al study found no signicant association between 2 groups of TSH 
(one with TSH<7 and other with TSH>7) in terms CIMT value 
(p>0.05).

In Rahman et al study, SCH group was subdivided into 2 groups with a 
cut off value of serum TSH at 10 Miu/L, it was found that CIMT was 
signicantly higher in SCH group with TSH above 10mIU/L(right -
0.82 ±0.04 mm, left-0.87± 0.06 mm) than SCH group with TSH<10 
Miu/L (0.75 ±0.05 mm).The result was signicant with p 
value<0.05.Pearson's rank correlation test showed CIMT was 
positively  correlated(r=0.478) with TSH values and result was 
signicant(p<0.05).

In this study, Pearson's rank correlation test showed that CIMT was 
positively correlated with TSH value(r=0.87) and result was 
signicant (p<0.05).It indicates that CIMT values were signicantly 
increased with increased values of TSH.

A recent study by Mohammed Aziz et al10, shows that thyroxine 
therapy in subjects with subclinical hypothyroidism signicantly 
reduces CIMT secondary to down regulation of TSH. 

The present study showed that CIMT was positively correlated with 
the levels of total cholesterol, triglycerides , LDL ,VLDL with r values 
0.54, 0.68 ,0.71 ,0.43 respectively which are statistically signicant 
(p<0.05). That indicates increase in total cholesterol, triglycerides, 
LDL, VLDL is associated with increase in CIMT. This result shows 
that strong correlation exists between LDL levels, triglyceride levels 
and CIMT whereas moderate correlation exists between total 
cholesterol, VLDL levels and CIMT according to Pearson's coefcient 
values.

This study found that there is no relation between CIMT and HDL 
levels(r value=-0.16, p=0.11).

Akkoca et al11, also reported that there was an increment of CIMT in 
clinical and subclinical hypothyroidism resulting from an adverse lipid 
prole and thyroid hormone replacement might reverse the adverse 
effects.

Raman k. Marwaha et al12, study shows serum TSH was positively 
correlated with LDL(r value-0.028), cholesterol (r value- 0.037) and 
negatively correlated with HDL (r value=0.031).However study 
conducted by Mallika Biswas et al, (60) showed CIMT was 
signicantly positively correlated with triglycerides TSH,VLDL and 
HDL.

F.Monzani et al13, study compared 45 subclinical hypothyroid 
patients with 32 age and sex matched controls, subclinical hypothyroid 
patients had elevated total cholesterol(r value-0.55), LDL (r value-
0.54), triglyceride (r value-0.35)and apo-B levels(r value-0.49) with (p 

value-0.002,0.0007,0.02 and 0.01 respectively) and higher mean 
CIMT value (p value<0.0001).

In step wise regression analysis mean CIMT was positively correlated 
with age, TSH and LDL cholesterol (r²=0.71, p<0.0001). 
Levothyroxine replacement signicantly reduced both total 
cholesterol, LDL and mean IMT (p value<0.0001 for all three 
parameters).

A recent meta-analysis by Gao et al14, reported that SCH was 
associated with an increase in carotid IMT which may be due to 
elevated TSH, dyslipidemia and hypertension. Increased CIMT can 
also be present in patients with serum TSH value of less than 10Miu/L.
In this study increase in systolic blood pressure and diastolic blood 
pressure was associated with increase in CIMT which is statistically 
signicant(p value<0.01).This study showed that there is positive 
correlation between SBP,DBP and CIMT with Pearson's coefcient 
value of 0.53 and 0.49 respectively.

Gao N et al study and another study by Cai Y et al found that 
hypertension has been correlated with CIMT in association with SCH. 
Possible mechanism which connects hypothyroidism with 
hypertension is the increased sodium and water re-absorption through 
the inappropriate secretion of anti-diuretic hormone. 

Mohammed Aziz study et al, study shows increase in CIMT with 
increase in SBP (p value-0.02) and DBP (p value-0.01). Also observed 
signicant decrease in SBP and DBP with thyroxine treatment.

David karasec et al15, study showed that increase in CIMT correlate 
with increase in SBP (r-0.35,p<0.001), DBP(r-0.21,p<0.01), total 
cholesterol (r-0.46,p<0.001), LDL cholesterol(r-0.39,p<0.001), 
triglycerides (r-0.23,p<0.01), apo-B (r-0.36, p<0.001), c peptide ( r-
0.15,p<0.01), BMI (r-0.23,p<0.01),waist circumference(r-
0.29,p<0.01)

This study showed increase in CIMT with increase in body mass index 
(BMI) with Pearson's coefcient of 0.55 which is statistically 
signicant (p value<0.01).In this study increase in waist 
circumference was associated with increase in CIMT with Pearson's 
coefcient of 0.6 which is statistically signicant (p value<0.01).

Obesity may contribute independently to carotid structure and 
function abnormalities. Obesity may modulate CCA diameter and may 
induce adaptive changes in carotid wall thickness independent of 
metabolic and atherosclerotic factors.

Lakka et al16 demonstrated that abdominal obesity can be associated 
with progressive increase in CIMT. Waist circumference as a measure 
of abdominal obesity is signicantly associated with increase in CIMT. 
De Michele et al17, also found a signicant association between waist 
circumference and carotid wall thickening.

Hala Abd El –Hafez et al17 study also showed increase in CIMT with 
increase in BMI and waist circumference with r value of 0.40 and 0.54 
respectively which is statistically signicant (p value-<0.001).

CONCLUSION
Ÿ The result of CIMT was signicantly higher in SCH group 

compared to the euthyroid group and the values were also 
positively correlated with the TSH values.

Ÿ This study suggests that subclinical hypothyroidism is associated 
with elevated cardiac risk as evidenced by CIMT.

Ÿ Therefore we may conclude that SCH is an independent risk factor 
for atherosclerosis in addition to other classic risk factors.

Ÿ This nding justies the use of effective hormone replacement 
therapy in SCH patients to at least slow down the atherosclerosis 
process and to prevent further cardiac adverse effects.

Ÿ This study also suggests that CIMT is positively correlated with 
metabolic parameters like LDL, triglycerides, total cholesterol, 
VLDL, hypertension, BMI and waist circumference.

Ÿ This study also tells that there is no correlation between CIMT and 
HDL.
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