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Abstract: Hypothyroidism or Thyroid dysfunction to be more precise affects the cardiovascular system in varied forms. Acting through 

multiple octopus arms, hypothyroidism weakens the heart per se. The most dreaded mode of resilient injury is an accelerated atheroscle-

rosis. [1] Other mechanisms being a dyslipidemic and procoagulant state, endothelial dysfunction and diastolic hypertension. [2][3][4] 

In this study, cardioascular profiling of patients with diagnosed hypothyroidism was undertaken and the pattern was analysed.Stable 

ischaemic heart disease was the most common presentation, with varying degrees of diastolic dysfunction being much frequent as com-

pared to systolic dysfunction. Coronary pathology fell concordant with the clinical picture and a strong association was found between 

poorly controlled hypothyroidism (TSH > 20mIU/l) and the extent of coronary artery disease. 
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1. Introduction  
 

The prevalence of overt hypothyroidism is in the range of 1–

2% and that of subclinical hypothyroidism is 4.0-20% of 

general population. [5] Commoner in females, the incidence 

increases with age. It has been implicated in cardiovascular 

morbidity as well as mortality in the form of accelerated 

atherosclerosis, direct negative inotropic action, rhythm dis-

turbances and a thrombophilic state. Moreover, the occult 

adversaries have been also observed in patients with subclin-

ical hypothyroidism. Some emerging risk factors for athe-

rosclerosis like thyroid autoimmunity, increased C-reactive 

protein (CRP) level and hyperhomocysteinemia are also 

under intensive investigation to seek explanation of the rela-

tionship between hypothyroidism and heart disease. In this 

study, we evaluated the cardiovascular profile of 122 pa-

tients of diagnosed hypothyroidism admitted to the depart-

ment of cardiology. 

 

2. Materials and methods 
 

Study was conducted in a tertiary care hospital of central 

India during September 2017 until November2018.After 

having obtained an ethical clearance from the Institute ethics 

committee and a written informed consent, all patients of 

diagnosed hypothyroidism. Cardiovascular evaluation was 

done in the form of history taking followed by proper clini-

cal examination. This was followed by a baseline assessment 

in the form of a standard 12 lead electrocardiogram, echo-

cardiogram (2D/3D).Diastolic dysfunction was further 

graded as per current guidelines (Fig 1) [6]. Systolic dys-

function was graded as in fig 2. [7] 

 

 
Figure 1: Echocardiographic classification of diastolic dysfunction 

 
Grading of LV systolic dysfunction Ejection fraction 

Mild  41-50 % 

Moderate 31-40 % 

Severe < 30 % 

Figure 2: Grading of systolic dysfunction 

 

Biochemical assessment which was inclusive of a routine 

renal function test, a complete hemogram, viral markers, 

fasting and post prandial sugar levels, random lipid levels 

was accomplished. Cardiac biomarkers for a pre invasive 

work up classification into stable ischaemic heart disease 

(SIHD), Non ST elevated acute coronary syndrome (NSTE 

ACS) and ST elevated myocardial infarction (STEMI) were 
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measured. The last step was a quantitative coronary angio-

gram (irrespective of indications) performed either by fe-

moral or a radial route. Thyroid function test (T3, T4 and 

serum TSH) was done in all patients. Statistical analysis was 

done by calculating the Pearson product moment correlation 

coefficient and further interpreting it as per the Cauchy–

Schwarz inequality model. [8] 

 

3. Results 
 

1) Baseline characteristics 

 

Table 1: Baseline characteristics  

 
Parameter Observations 

Demographics 
Sex 

Females (107),  

Males (17) 

Mean Age 58years 

Biochemical parameters 

Hypertension n=74 (124) 

LDL (normal < 130mg/dl) 128mg/dl (49 - 268) 

HDL (normal 

> 40 mg/dl - males,  

> 50mg/dl - females) 

41mg/dl (20 - 57) 

TG (normal < 150mg/dl) 147mg/dl (55 - 304) 

Fasting Blood sugar 95mg/dl ( 63 - 267) 

Post prandial Blood sugar 127mg/dl ( 78 - 351) 

eGFR in ml/min 
101 ( 43 - 125) 

 (Cockroft Gault) 

Haemoglobin 12.7g/dl ( 8.4 - 16.2) 

 

Close to 85% were females with the mean age in to being 58years.Hypertension was observed in 59% of patients. Low densi-

ty lipoprotein (LDL) was raised in 51 patients with the mean values of 128mg/dl (range 49 to 268mg/dl).High density lipo-

protein was reduced in 80 patients with the mean values of 41mg/dl and the lowest being 20mg/dl. Triglycerides were found 

to be elevated in 59 patients, with a mean of 147mg/dl and the highest levels being 304mg/dl. 

 

2) TSH levels in study subjects 

 

Table 2: TSH levels in study subjects 
Levels (mIU/ml) Number of patients (%) Current Levothyroxine dose in micrograms (mean with range) 

0.5 - 5 8 (7%) - 

05-Oct 87 (70%) 53 (12.5 - 150) 

Oct-15 14 (12%) 68 (12.5 - 125) 

15 - 20 4 (3%) 72 (37.5 - 125) 

> 20 9 (8%) 47 (25 - 200) 

 

Majority of patients had their TSH levels between 5-10mIU/l, with only a few having a euthyroid state. Extreme elevations in 

TSH were observed in 9 patients with the highest levels observed as 100mIU/l.The current dose of levothyroxine supplemen-

tation is shown in the third column. 

 

3) Clinico-echocardiographic characteristics of patients: 

 

Table 3: Clinico-echocardiographic characteristics of patients 

  
Stable  

ischaemic heart disease (SIHD) 

Unstable angina 

(UA) 

Non ST elevated myocardial 

infarction (NSTEMI) 

ST elevated myocardial 

infarction (STEMI) 

Number of patients (%) 61 ( 49%) 31 (26%) 11 (8%) 21 (17%) 

Left ventricular (LV) function 

Mild LV dysfunction 

(systolic) 
0 2 (1%) 2 (1%) 4 (3%) 

Moderate LV dysfunction 

(systolic) 
0 0 1 13 (13%) 

Severe LV dysfunction 

(systolic) 
0 0 0 4 (3%) 

Normal LV function 

(systolic) 
61 ( 49%) 29 (24%) 8 (5%) 0 

Diastolic dysfunction 43 ( 34%) 21 (19%) 4 (3%) 21 (17%) 

 

Stable ischaemic heart disease was diagnosed in around 50% 

of patients with around 34% as having NSTE - ACS.ST ele-

vated myocardial infarction was diagnosed in 21 patients, 

with majority being inferior wall infarction patients. All of 

the patients with stable ischaemic heart disease had a normal 

left ventricular ejection fraction. Amongst the patients of 
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unstable angina, only 2 patients had mild LV dysfunction in 

the form of mild anterior wall hypokinesia. Of the patients 

admitted as NSTEMI, 3 patients had LV systolic dysfunc-

tion and all the patients of ST elevated myocardial infarction 

had some degree of LV dysfunction. Severely depressed 

ejection fraction was present in 4 patients of acute anterior 

wall myocardial infarction. Diastolic dysfunction even more 

common was found in around 70%, 70%, 3% and 17% of 

patients of the above respective categories. 

Seven patients had mild pericardial effusion (not mentioned 

in the table). 

 

Angiographic characteristics of study subjects 

 

Table 4: Angiographic characteristics of study subjects 

Vessel involvement 

Stable 

ischaemic 

heart  

disease  

 (SIHD) 

 n=59 

Unstable 

angina 

 (UA) 

n=31 

Non ST 

elevated 

myocardial 

infarction 

(NSTEMI) 

n=11 

ST elevated 

myocardial 

infarction 

(STEMI) 

n=21 

Left main coronary 

artery (LMCA) 
4 2 0 2 

Left anterior descend-

ing artery (LAD) 
4 4 3 10 

Left circumflex artery 

( (LCx) 
6 4 1 7 

Right coronary artery 

(RCA) 
5 4 1 9 

Significant double 

vessel disease 
0 1 0 7 

Significant triple 

vessel disease 
3 0 0 3 

Insignificant 44 19 6 2 

 

Of the 59 patients of stable ischaemic heart disease, 4 pa-

tients each had an LMCA lesion, significant LAD disease. 

Six and 5 patients had LCx and RCA lesions respectively. 

Triple vessel disease was there in 3 patients and an insignifi-

cant coronary artery disease (CAD) was detected in around 

44 patients. Amongst the patients of unstable angina, 2 pa-

tients had LMCA involvement, 4 patients each had LAD, 

LCx and RCA lesions. Significant double vessel disease was 

detected in 1 patient and 19 patients had insignificant 

CAD.In patients with NSTEMI, 3 patients had LAD disease 

and 6 patients had insignificant CAD. Two patients who 

presented with STEMI had significant LMCA disease and 

rest majority had multiple lesions in other vessels. Two post 

fibrinolysis patients had recanalised infarct related arteries. 

 

4. Discussion 
 

Hypothyroidism is characterized by a decrease in oxygen 

and substrate utilization by all the major organ systems of 

the body. As a result, the demands for cardiac output de-

crease; in addition, hypothyroidism directly alters cardiac 

function through changes in myocyte-specific gene expres-

sion. [9] 

 

Pathophysiology — The major cardiovascular changes that 

occur in hypothyroidism include a decrease in cardiac output 

and cardiac contractility, a reduction in heart rate, and an 

increase in peripheral vascular resistance. [10] 

 

There are also significant changes in modifiable atheroscle-

rotic risk factors, including hypercholesterolemia, diastolic 

hypertension, carotid intimal media thickness, and endo-

thelial derived relaxation factor (nitric oxide), which accom-

pany overt hypothyroidism. [11]
 
[12] [13] 

 

Hypothyroidism and coronary artery disease  

The most common cause of hypothyroidism in autoimmune. 

The development of anti thyroid peroxidase antibodies re-

sults in a systemic inflammatory state which leads on the 

coronary endothelial damage, thus accelerating atherosclero-

sis. [14] The predisposition of females to develop and au-

toimmune state owing the imbalance between cellular and 

innate immunity can be explained by this very concept of 

anti thyroid peroxidase antibodies. [15] In this study, the 

higher incidence of hypothyroidism in females lies concor-

dant with this theory. 

 

The occurrence of diastolic hypertension in hypothyroid 

subjects has been observed in around 30-40% of patients. 

The pathophysiologic basis stands the increased vascular 

stiffness and depressed cardiomyocyte function leading to a 

secondary rise in peripheral vascular resistance.
 
[16] [17] 

[18] The peculiarity of hypertension observed in hypothy-

roidism lies in the reversibility following levothyroxine sup-

plementation and achievement of a euthyroid state. In our 

study, hypertension was detected in more than half of the 

patients. The possible reason behind this could be a coexist-

ing essential hypertension. 

 

Thyroid hormone deficiency is accompanied by a reduced 

number of low density lipoprotein (LDL) receptors in the 

liver and a decreased LDL receptor activity, which leads to 

impaired LDL clearance. As a result, overt hypothyroidism 

is characterized by hypercholesterolemia and a marked in-

crease in LDL-C.LDL-C is also increased in subclinical hy-

pothyroidism. The lipid profile changes are reversible with 

thyroid hormone replacement. The dyslipidemia and the 

diastolic hypertension predispose the hypothyroidism pa-

tients to accelerated atherosclerosis and CAD. [19] [20] [21] 

[22] In our study, close to 40% of patients had hypercholes-

terolemia and in this subgroup, was the incidence of signifi-

cant coronary artery disease, higher. In contrast to what was 

observed in the other studies regarding the elevation of HDL 

levels in hypothyroidism owing to decreased catabolism 

[23], our study didn’t witness any elevation per se in HDL 

levels. Whether this was secondary to a dyslipidemic state 

because of some other confounding factor is not clear. High 

TG levels resulting from an inhibition of lipoprotein lipase 

activity might also contribute to increasing the cardiovascu-

lar risk in hypothyroid patients. [24] This was co-related 

well in our study too where we documented the highest TG 

levels of over 300mg/dl. 

 

Majority of patients with hypothyroidism in our study had a 

clinical profile matching a stable ischaemic heart disease. 

Acute coronary syndrome in the form of unstable angina 

was the next common presentation followed by ST elevated 

myocardial infarction. Till date, there have not been many 

studies detailing the clinical cardiovascular profile of inpa-

tients having pre existing hypothyroidism. 
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Echocardiography played novel role in assessment of pa-

tients in our study with a much higher incidence of diastolic 

dysfunction in hypothyroid subjects. Almost 2/3rd of pa-

tients in our study had evidence of diastolic dysfunction as 

detected by tissue doppler imaging and speckle tracking. 

The link between hypothyroidism and impaired myocardial 

relaxation falls in the grey zone. Triidothyronine leads to an 

increase in the speed of diastolic relaxation, which is caused 

by the more efficient pumping of the calcium ATPase of the 

sarcoplasmic reticulum. [25] 

 

Amongst patients with thyroid dysfunction, the entity of sick 

euthyroid syndrome has been well studied.It is characterized 

by low T3 levels, normal T4 and TSH levels and increased 

reverse T3 levels; hence the name. These subgroups of pa-

tients have been found to have the most consistent preva-

lence of significant coronary artery disease as compared to 

other sub groups of patients with thyroid dysfunction. [26] 

The diagnosis of sick euthyroid syndrome couldnt be enter-

tained in our study owing to the financial constraints. The 

pattern of coronary artery involvement in our study co-

related with the clinical presentation of the patient. Howev-

er, strikingly, of the 9 patients with higher TSH levels 

(>20mIU/l), 5 patients had significant coronary artery dis-

ease. 

 

This proportional association of poorly controlled hypothy-

roidism and significant coronary artery disease warrants a 

large population analysis. 

 

Though the study glances on some lesser studied coronary 

correlations in hypothyroidism its limited in the following 

ways. Multivariate analysis inclusive of other risk factors for 

coronary artery disease wasn’t done. Along with this, a 

comparison was not done between the specific coronary 

anatomy in patients with significant lesions ( LMCA > 50%, 

other vessels > 70%) and other patients without hypothy-

roidism visiting the cardiology department who have under-

went a coronary angiogram. To conclude, a histopathologi-

cal implication of hypothyroidism in causing coronary athe-

rosclerosis could have been affirmed by a routine optical 

coherence tomography which was however the scope of the 

study centre. 
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