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INTRODUCTION 

Subclinical Hypothyroidism is defined as an elevated serum Thyroid 

Stimulating Hormone (TSH) concentration in the presence of normal thyroxine (T4) 

and triiodothyronine (T3) levels with minimal or without hypothyroid symptoms. 
(1) 

The term “Subclinical Hypothyroidism” (SCH) was first introduced in the early 

1970 which was coincident with the introduction of serum TSH measurements.  

Preclinical hypothyroidism, Decreased thyroid reserve, Mild thyroid failure are 

some of the other terms used to describe the subclinical hypothyroidism. 
(2)   

The TSH elevation in SCH, usually between greater than 5 and within 

10 µIu/ml, although those patients with a TSH greater than 10 µIu/ml more often 

have a decreased free T4  and may have typical hypothyroid symptoms.
 (3)

 

Primary hypothyroidism is an abnormality in the thyroid gland itself 

and it can be either subclinical or overt type of hypothyroidism. Secondary 

hypothyroidism occurs mainly due to defects in the pituitary gland or in the 

hypothalamus. 

The cause of subclinical hypothyroidism can be endogenous or 

exogenous. Chronic auto immune thyroiditis, sub-acute thyroiditis and after 

parturition thyroiditis are due to an endogenous cause. The exogenous cause may be 

due to goitrogenic substances like turnip and cabbages, 
131

I therapy, thyroidectomy 

and antithyroid drugs. 
(4)

 

The most common cause for subclinical hypothyroidism is chronic 

autoimmune thyroiditis to certain extent. 
(5)  

Spontaneous return to normal TSH 
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values occurs in 5% to 6% of SCH cases. Progression to Overt hypothyroidism may 

also occur, particularly if thyroid antibodies are present and the annual incidence of 

this event is about 5%. 
(1)  

Due to the risk of SCH developing to overt Hypothyroidism thyroid 

function and lipid profile in SCH phase itself should be monitored, Since those who 

have antithyroid antibodies are more likely to end up in overt hypothyroidism.
( 5, 6,7 ) 

SCH is gaining clinically more importance recently not only due to its 

high prevalence rate (4–20%), but also due to the risk of progression to overt 

hypothyroidism, and complications associated with cardiac, lipid and other 

biochemical abnormalities. 
(8,9)

 

The major cause of death worldwide is cardiovascular disease and it 

has significant health related costs. The risk factors for CVD can be modified there 

by to minimize the occurrence of death due to CVD risk. 
(10)

  SCH, a mild form of 

thyroid abnormality, recently has been reported increasingly all over the world.
 (9) 

The prevalence rate of SCH,
 
the most common endocrine disorder is 

about 4 – 20 percent of the general population worldwide and in our country it is 

reported to be 11.4 % for women and 6.2% for men. 
(11, 12)

  This prevailing 

condition seems to be commonly associated with increasing age and is found to be 

higher in women after menopause. 
(13, 14)

 

In recent years SCH due to the risk of progression to overt 

hypothyroidism, and if untreated can lead to poor quality of life with nonspecific 
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symptoms accompanied by undesirable outcomes including cardiovascular and 

neurological complications are viewed very cautiously.
 (6, 15) 

The cardiovascular abnormalities in these patients are partly because 

of its association with altered lipid profile. Thyroid hormones play a key role in 

lipid metabolism since it regulates lipid synthesis, degradation and also mediates the 

activity of enzymes in the pathways. 
(16, 17) 

The relation between overt hypothyroidism with dyslipidemia, 

hypertension  is well known in several clinical studies 
(16 )  

that may lead to the 

occurrence of cardiovascular disease, but it is not certain whether SCH is also 

predispose to CVD in association with abnormal lipid, C-Reactive protein, Platelet 

count and Homocysteine parameters. 
(18, 19, 20, 21)

 

Since thyroid hormones have synergistic action with the 

catecholamine, they have a major role in the development of nervous system and 

growth. 
(22)

 

The American Thyroid Association (ATA) has advised routine 

population screening of both sexes at the age of 35 years and then every 5 years 

thereafter, due to apparently asymptomatic nature of the illness and also to detect 

and treat the complications arising due to sub clinical hypothyroidism. 
(23)

 

The availability of Indian data regarding the prevalence, clinical 

profile, biochemical profile and cardiovascular risk relating to SCH condition is 

very much meager. However also, the data regarding definite guidelines for 

screening of high-risk population for sub clinical hypothyroidism in our country is 

very less. 
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As patients with subclinical hypothyroidism have no definitive signs 

or symptoms of thyroid dysfunction, the clinical diagnosis of subclinical 

hypothyroidism is purely based on laboratory investigations. The clinical 

importance of subclinical hypothyroidism and the treatment for even mild elevation 

of serum TSH (<10 µIU/ml) is of controversial aspect.
 ( 24 )

 

Serum TSH measurement is the single and most important test for 

diagnosis of mild thyroid failure when the other peripheral thyroid hormone levels 

are within the normal range. 
(25) 

There are evidences both against and in favor of the role of subclinical 

thyroid dysfunction as a risk factor for cardiovascular disease and several reports 

have demonstrated a positive correlation between TSH levels and several 

cardiovascular risk factors, even in healthy euthyroid populations. 

For our study, subjects with subclinical hypothyroidism as cases and 

euthyroid subjects as controls were selected and comparative study of CVD risk 

factors among the group was done. 

In this study attempts were made effectively to determine the 

correlation between the subclinical hypothyroidism and cardiovascular risk factors 

in our community by measuring the Body Mass Index, Waist Hip Ratio, Blood 

Pressure, Lipid profile, C -Reactive Protein, Homocysteine and Platelet count. 

Thus this study can help in the early diagnosis and treatment of SCH and its 

related Cardio Vascular Disease complications. Based on this study, preventive 

measures so as to reduce the complications arising due to cardiac dysfunction can 
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be implemented earlier. However continuous health education regarding diet, 

physical activity, lifestyle modification is a must to all class of people, particularly 

to older people. 
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AIMS AND OBJECTIVES 

 

 

The aims and objectives of the present study was 

1. To assess the Cardiovascular Risk in subclinical hypothyroidism by analyzing 

the levels of Lipid profile, Homocysteine, C Reactive Protein and Platelet 

count in participants with subclinical hypothyroidism in comparison to 

Euthyroid control group.   

2.  To correlate the thyroid hormones with Blood pressure, Body composition 

parameters such as Body Mass Index, Waist Hip Ratio and also with Lipid 

profile, Homocysteine, C- Reactive Protein and Platelet count. 
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REVIEW OF LITERATURE 
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THYROID GLAND 

 

History 

The thyroid gland is an important endocrine organ in the human body. 

Galen 130 -210 AD in his work “Devoce” first described about the thyroid gland.  

Thomas wharton in 1656 named it thyroid due to its proximity to the laryngeal 

thyroid cartilage whose shape resembles a “thyreos”. Thyreos in Greek means 

“Shield” and “Schilddruse” in German means “Shield gland.” Thyroid gland secrete 

thyroxine hormone which contains iodine was first described by Bauman in 1896. 

Iodine is essential for thyroxine synthesis which has effect on all organs of the body 

and its secretion is regulated by pituitary gland. 
( 26 )   
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EPIDEMIOLOGY 

 Thyroid diseases are among the commonest occurring Endocrine 

disorders worldwide. Our country too, is of no exception from this disorder. 

Thyroid disease is common in women, with the prevalence of 3-5% in the general 

community.
 (27)

     

 It has been estimated that about 42 million people in India suffer 

from thyroid diseases, in accordance from recent survey in several studies.  Several 

population based studies have defined the prevalence of subclinical hypothyroidism. 

(12)
 

Nevertheless, the actual relationship between subclinical 

hypothyroidism and increased cardiovascular risk is still unresolved and represents 

one of the most common topics in Endocrinology, leading to several controversies 

regarding the clinical management of patients with subclinical hypothyroidism.
 (18)
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PHYSIOLOGICAL ANATOMY OF THYROID GLAND 

 The thyroid gland is one of the largest endocrine gland located in the 

neck region. Its weight is approximately 20 - 25gms. It consists of two lobes 

connected by an isthmus. The gland synthesizes thyroid hormones and calcitonin. 

The blood flow to the gland is about 5 mL/min/g of the tissue, nearly twice that of 

kidneys. 

 

           

THYROID GLAND ANTERIOR & POSTERIOR VIEW 
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EMBRYOLOGY AND HISTOLOGY OF THYROID GLAND 

The Thyroid of Vertebrates has a dual embryonic origin. The most 

abundant thyroid follicular cells arise from the embryonic endoderm as a thickening 

in the ventral wall on the primitive pharynx floor. Then it migrates from the base of 

the tongue to its final position in the neck via the thyroglossal duct. Any 

abnormality or deviation in this migration pathway can give rise to ectopic glands 

that may function abnormally. 

The portion of the thyroid concerned with the production of thyroid 

hormones consists of multiple acini (follicles) containing thyrocytes (a spherical sac 

of epithelial cells). Each spherical follicle is filled with pink staining proteinaceous 

material called colloid. Colloid is rich in thyroglobulin. 
(22) 

The Thyroid gland also 

contains C cells which secrete Calcitonin. 
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THYROID HORMONE SYNTHESIS AND SECRETION 

CHEMISTRY 

The primary hormone secreted by the thyroid is thyroxine or tetra- iodothyronine 

(T4) and lesser amount of triiodothyronine (T3). Both are iodine containing 

hormones. Small amount of Reverse T3 (RT3) are also found and its biological 

activity remains unclear.
28

 Under normal circumstances, the gland synthesizes 

approximately 80mg (110nmol) of Thyroxine /day and 6mg(10nmol) of 3,5,3 tri-

iodothyroxine /day.
 

IODINE HOMEOSTASIS AND METABOLISM 

Iodine is an essential raw material for thyroid hormone synthesis. The minimum 

daily requirement of iodine to maintain the normal thyroid function is 150 µg in 

adults.
22 
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STEPS INVOLVED IN THE SYNTHESIS OF THYROID HORMONES 
(7)

 

Iodine trapping: This is the first step in the thyroid hormone synthesis. Here, 

uptake of iodide by the thyroid gland occurs against the electrochemical gradients 

by the sodium iodide co transport/ symport system or iodine pump that is located in 

the outer membrane of follicular cells. Nearly all the iodine in the body is moved 

against its concentration gradient to become trapped into the thyroid gland for 

synthesis of thyroid hormones. 

(1) SYNTHESIS AND SECRETION OF THYROGLOBULIN: 

Thyroglobulin is a large glycoprotein with a molecular weight of 660,000 Da. It is 

synthesized on the rough endoplasmic reticulum of thyroid follicular cells as 

peptide unit. These units combine into a dimer which along with carbohydrate 

moiety forms a completed glycoprotein. Thyroglobulin synthesized by the thyroid 

cells are secreted into the colloid by exocytosis of granules. Each thyroglobulin 

molecule contains about 123 tyrosine residues and thus it serve as substrate for the 

formation of thyroid hormones. 

(2) OXIDATION OF IODIDE: In the thyroid gland, iodide moves to 

the apical surface of the follicular cells and it is carried into the follicular lumen by 

a sodium independent iodide/chloride transporter called Pendrin. At the apical 

border of the follicular cells, iodide is oxidized to iodine by peroxidase enzyme. 

(3) ORGANIFICATION OF THYROGLOBULIN: In the colloid, 

iodination of tyrosine occur which is the attachment of iodine to tyrosine within the 

thyroglobulin molecule.   
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(4) COUPLING REACTION: This reaction lasts for few minutes to 

hour. Coupling of two DITs gives T4. Coupling of one MIT and one DIT gives T3. 

Coupling does not occur between two MIT molecules. The enzyme peroxidase is 

required during coupling. 

(5) STORAGE: The stored thyroid hormones can be utilized for 1 - 3 

months.  

 

SECRETION OF THYROID HORMONES 

After iodination of thyroglobulin, it is stored in the follicular lumen as colloid. 

Release of T4 & T3 in to the blood stream is by the binding of thyroglobulin to the 

receptor megalin, followed by endocytosis and lysosomal degradation of 

thyroglobulin. The MIT & DIT are rapidly deiodinated within the follicular cells by 

the enzyme deiodinase. Thus iodide is retrieved for recycling along with the 

tyrosine into T4 & T3 synthesis. 
(29) 
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SYNTHESIS AND SECRETION OF THYROID HORMONES
  

 

 

The figure shows the synthesis, storage & secretion of thyroid hormones. 
( 46 )
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PROPERTIES OF CIRCULATING HORMONE 

TRIIODOTHYRONINE (T3) AND THYROXINE (T4) 

 

 

Sl.No CHARESTERISTIC FEATURES T3 T4 

1 Concentration of total hormone 0.14µg/dl 8 µg/dl 

2 Fraction of total hormone in free form 0.3% 0.02% 

3 Free (unbound form) 0.2-0.5ng/dl 0.9-1.6 ng/dl 

4 Direct Fraction from the thyroid 20% 100% 

5 Serum half life 0.75 days 7 days 

6 Intra cellular hormone fraction 70% 20% 

7 Relative metabolic potency 1 0.3 

8 Production rate, including peripheral conversion 32 µg/day 90 µg/day 

9 Receptor binding 10 
-11 

M 10 
-10 

M 
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REGULATION OF THYROID HORMONE FUNCTION AND SYNTHESIS 

The large intra-glandular store of hormone buffers the effect of acute 

increase or decrease in the hormone synthesis. Auto regulatory mechanism within 

the gland in turn tends to maintain the constancy of the thyroid hormone pool. 

Finally the classic feedback mechanism sense variation in the availability of thyroid 

hormones and their metabolic impact at the periphery. 

 The Hypothalamic – Pituitary - Thyroid Axis 

The pituitary gland regulates the synthesis and secretion of thyroid 

hormones mainly through the TSH.TRH is a tripeptide found mainly in the arcuate 

nucleus and median eminence of the hypothalamuus. TRH is also found in many 

tissues such as the cerebral cortex, many gastrointestinal sites and β cells of 

pancreas. The TRH synthesized in specific hypothalamic neurons are secreted into 

the hypothalamic – pituitary portal venous system. 
(28)

 Then it reaches pituitary and 

stimulates thyrotrophs of anterior pituitary to synthesize and to secrete thyroid 

stimulating hormone (TSH).TSH binds to its receptor in the thyroid gland where it 

stimulates the synthesis and secretion of T4 and T3.  Somotostatin release and 

inhibiting factor (SRIF) inhibits both TRH and TSH release. 
(36)   
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         The above figure shows the release of thyroid hormones by the stimulation of 

hypothalamus and pituitary gland which in turn activate the thyroid gland. 

Thyrotropin receptor (TR) present on the thyroid follicular cells belong to G protein 

coupled, seven trans membrane  receptor that activates adenylyl cyclase  through  

Gαs. It also activates Phospholipase C (PLC). This activation of TSH receptor 

stimulates a wide range of physiological events. 

 

HYPOTHALAMIC PITUITARY THYROID AXIS 
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MECHANISM OF ACTION OF THYROID HORMONES  

All the cellular activity of the tissues in our body is affected by the 

thyroid hormones (T3). Most of the actions of thyroid hormones are exerted through 

modulation of gene expression. However, some rapid non-genomic actions of 

thyroid hormones have been suggested. The intracellular receptors are located in the 

cytosol or in the nucleus. 

      Mostly T3 binds avidly to TR in the nuclei than T4.The hormone 

receptor complex binds to DNA through zinc fingers and exerts its effect by acting 

on the gene expression on the target cell and regulate cell function. 

      An alpha receptor gene on chromosome 17 and a β receptor gene 

on chromosome 3 are the two human TR genes. 
(22)

 TR β2 is seen only in brain but 

TRα1, TRα2, TRβ1 have a wider distribution.TR binding to DNA hetrodimer 

produces more response when binding with thyroid hormones. Many coactivator 

and corepressor protein affect the action of thyroid receptors and hence it produces 

different effects in the body. 

Since T3 is less tightly bound to plasma protein than is T4 but more 

strongly to thyroid hormone receptors. T3 acts more rapidly and more potent than 

T4. 
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ACTION THROUGH THE EFFECT OF GENE EXPRESSION BY 

BINDING OF HORMONES WITH INTRACELLULAR RECEPTORS  
 

(7)
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STEPS INVOLVED IN THE ACTION OF HORMONES THROUGH THEIR 

EFFECT OF GENE EXPRESSION. 
(47)

 

1. TRANSPORT: 

       The secreted hormones are carried to the target tissue with the help of the serum 

binding protein. 

2. INTERNALIZATION: 

        Thyroid hormones are lipophilic. So they can easily diffuse across the plasma 

membrane. 

3. RECEPTOR – HORMONE COMPLEX FORMATION: 

         This is by the binding of the hormone to the specific receptor inside the cell. 

 

4. CONFORMATIONAL CHANGE: 

         Activation of receptor is by the conformational change occurring in the 

receptor proteins. 

 

5. GENE TRANSCRIPTION: 

        The activated receptor-hormone complex diffuses into the Nucleus and binds 

on the specific region on the DNA known as hormone responsive element (HRE). 

This initiates Gene transcription. 

6. Binding of the receptor-hormone complex to DNA alters to the rate of transcription 

of mRNA 

7. The mRNA diffusing into the cytoplasm promotes the translation process at the 

ribosome. Thus new proteins are formed which have specific responses. 
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This ultimately results in: 

- Increased synthesis of enzymes and specific structural or functional proteins. Thus 

the thyroid hormones have anabolic and metabolic actions. 

- Increased synthesis of Na+ - K+- ATPase is responsible for the caloriogenic 

function of thyroxine. During increased Na+ transport there is lot of energy 

consumption which leads to increased metabolic rate. 

- Increase in the number and activity of mitochondria in the cells of the body. As a 

result the rate of ATP synthesis is increased. When there is extremely high 

concentration of thyroid hormones, uncoupling of oxidative phosphorylation occurs. 

This results in production of large amount of heat with lesser ATP. 

      

Normal Resting Oxygen Utilization in human ranges from 225-

250ml/min. In hypothyroid state it is about 150ml/min and to about 400ml/min in 

the hyperthyroid state. 

The magnitude of calorigenic action of thyroxine partly depends on 

the level of circulating catecholamine. 

Since increased metabolic rate is associated with increased utilization 

of many hormones and vitamins, it is advisable for hypothyroid patients to consume 

more vitamins. 
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ACTION OF THYROID HORMONES ON VARIOUS SYSTEMS 

 

1. Effects on growth & Tissue development: 

Thyroid hormones are important for normal body growth and development. 

(i) Thyroid hormones exert their effect directly by increasing synthesis of proteins 

and enzymes and indirectly by increasing production of growth hormone and 

somatomedins. Thus these hormones play a major role in body growth and 

skeletal maturation. 

(ii) Role in tissue differentiation and maturation. 

(iii) Role in development of Nervous tissue: 

       In the Nervous System for Axonal and Dendritic development and for normal 

myelination, T3 seems to be necessary. Hence in case of Congenital 

Hypothyroidism, the child will have a striking feature of mental retardation. 

Early detection and replacement hormonal therapy helps to prevent irreversible 

mental retardation. 

2. Effects on the Metabolic Rate: 

          Thyroid hormones stimulate the metabolic function and thereby increase the 

basal rate of oxygen consumption and heat production in all tissues of the body, 

except Brain, Retina, gonads, Lungs and Spleen.  

3. Effects on Respiratory system: 

            Thyroid hormones stimulate O2 utilization of tissues by – 

a) Increase in the resting respiratory rate, minute ventilation and ventilator responses 

to hypercapnia and hypoxia. Thus these actions maintain normal Po2 and Pco2. 
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b) Increase in Oxygen carrying capacity of blood by increasing the red blood cell 

mass to lesser extent. 

 

4. Effects on Metabolism:       

 CHO Metabolism: 

              T4 & T3 causes an overall increase in enzymes there by leads to: 

 Increased glucose absorption from GIT. 

 Glucose metabolism acceleration resulting in rapid uptake of glucose by the cells, 

increased glycolysis, increased gluconeogenesis and insulin secretion. 

 Fat Metabolism: 

              Thyroid hormone produces the following effects: 

 Increase in Fatty acid level by mobilization of fat from adipose tissue. 

 Decrease in the quantity of cholesterol, phospholipids, and triglycerides in plasma. 

Plasma cholesterol is decreased due to increased excretion in bile. 

     Protein Metabolism: 

                 When the synthesis and secretion of thyroid hormones are normal, 

positive nitrogen balance (increase in RNA and protein synthesis) is maintained. 

Excess thyroid hormones lead to negative nitrogen balance, with catabolic effect. 

This causes muscle weakness and creatinuria in the hyperthyroid patients. 
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EFFECTS ON VITAMIN METABOLISM  

Vitamins are the important component of some enzymes and 

coenzymes. Thyroid hormones increase the quantity of enzymes and thereby 

increase the need for vitamins. Hence, in hyperthyroidism vitamin deficiency is one 

of the common features.          

 5. EFFECTS ON WATER & ELECTROLYTE BALANCE 

                    Thyroid hormones play a significant role in the regulation of water and 

electrolyte balance via sodium Iodide transporter. 

6. EFFECTS ON CARDIOVASCULAR SYSTEM: 

                The thyroid hormone increases the cardiac output and thereby ensures 

adequate oxygen delivery to the tissues. The thyroid hormones produce the 

following effects on the cardiovascular system: 

i) Tachycardia 

     Increased Heart rate (even at rest and during sleep) is an important physical sign to 

assess the function of the thyroid gland. 

 

ii) Force of Cardiac contraction 

     The force of cardiac contraction is increased by the thyroid hormones. Adrenergic 

stimulation causes inotropic effects on the heart. The cardiac contractile force is 

enhanced by the myocardial calcium uptake and adenylyl cyclase activity. 
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iii) Cardiac output 

When the blood volume is increased, heart rate and the force of contraction of the 

heart increases which leads to increased cardiac output. 

 

MECHANISM OF THYROID HORMONES IN CARDIAC OUTPUT 
(48)

 

 

 

 

 

iv) Effect on Blood Pressure: 

         Systolic Bp        :  Increased due to increased strength and rate of heart beat. 

         Diastolic Bp       :  Decreased due to peripheral vasodilatation. 

         Pulse Pressure    :  Increased, but there is no change in mean arterial pressure. 
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v) Vasodilatation and increased blood flow to tissues: 

The increased blood flow to tissues as a result of vasodilatation occurs by two 

mechanisms. 

 

  Indirect Mechanism: 

          Thyroid hormones cause rapid utilization of O2 and increased production of 

heat and CO2. Thus vasodilatation occurs in skin, muscle and heart. Cutaneous 

vasodilatation helps in dissipation of excessive heat produced. 

 Direct Mechanism: 

      Thyroid hormones directly decrease systemic vascular resistance by dilating the 

arterioles in the peripheral circulation. 

vi) Increased Heart Strength:  

                   This is beneficial only when there is mild elevation of thyroid hormones. 

vii) Normal Arterial pressure: 

          The mean arterial pressure usually remains about normal after administration 

of thyroid hormones.  
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7.   EFFECTS ON NERVOUS SYSTEM: 

 

 Thyroid hormones play an essential role in the development of nervous system. The 

critical period for the development of nervous system is up to one year of life. 

 T4 enhances wakefulness, alertness, responsiveness to various stimuli, auditory 

sense, aware of hunger, memory and learning capacity. 

 The normal thyroid hormone availability is also responsible for the normal 

emotional tone. 

 Thyroid hormone increases the speed and amplitude of peripheral nerve reflexes. 

                                                                        

8. EFFECTS ON GASTROINTESTINAL TRACT: 

 Increase in food intake by increasing the appetite. 

 Increases the digestive juice secretion rate. 

 The motility of GIT is increased.  

 Excess of thyroid hormone causes diarrhea. 

 

9. EFFECTS ON REPRODUCTIVE SYSTEM: 

      In both sexes, thyroid hormones have permissive action in the regulation of 

reproductive functions. 

     

 In Males: 

                  1. Lack of thyroid hormones lead to loss of Libido. 

                  2. Excess hormone can cause Impotence. 
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  In Females 

          Lack of thyroid hormone has varying effects and produces the following 

dysfunction in females. 

1. Menorrhagia & Polymenorrhagia 

2. Irregular periods  

3. Amenorrhea 

 

10. EFFECTS ON OTHER ENDOCRINE GLANDS: 

 

    Thyroid hormones have significant effects on other parts of endocrine system. 

 Pituitary production of growth hormone is increased, but that of Prolactin is 

decreased. 

 Adrenocortical secretion of cortisol and clearance is stimulated but plasma free 

cortisol level remains normal. 

 Oesterogen and Androgen ratio in males is increased. 

 Parathyroid hormone and 1, 25-(OH) 2 vitamin D are decreased as a 

compensatory consequence of the effects of thyroid hormone on bone 

resorption. 

 

11. EFFECTS ON KIDNEY: 

                    

Renal plasma flow, Glomerular filtration rate and Tubular transport 

maximum are also increased by thyroid hormones.                  
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HYPOTHYROIDISM - CLASSIFICATION AND CAUSES 

Decreased production of thyroid hormones by the thyroid gland give 

rises to the clinical state called Hypothyroidism. It may be of either Primary or 

Secondary type of hypothyroidism. 

1. PRIMARY HYPOTHYROIDISM 

This condition occurs due to the thyroid hormone deficiency as a 

result of intrinsic deficiency (i.e. Irradiation injury or auto immune destruction) of 

the thyroid gland that affects the synthesis and secretion of T4 & T3. 
(42, 44)

 

 

CAUSES:- 

Auto immune Hypothyroidism 

- Hashimotos thyroiditis 

- Atrophic thyroiditis 

Iatrogenic Hypothyroidism 

- 131
I treatment 

- Subtotal thyroidectomy 

- Therapeutic irradiation for Non thyroidal malignancy 

Congenital Hypothyroidism 

- Dysplasia or Agenesis of Thyroid 

- Dyshormonogenesis 

- Defects in TSH receptors 

- Iodine Deficiency 
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- Idiopathic TSH unresponsiveness  

DRUGS:- 

Iodide, Lithium, Anti thyroid drugs, Sulfonamides and Ethionamide, 

Cytokines, Aminoglutethimide. 

THYROID INFILTRATION:-   

- Amyloidosis 

- Sarcoidiosis 

- Cystinosis 

- Hemochromatosis 

- Scleroderma 

- Riedel’s struma 

- Over expression & Type III Deiodinase in infantile Hemangioma 

2. SECONDARY HYPOTHYROIDISM  

It occurs due to insufficient stimulation of a thyroid gland, as a result 

of hypothalamic or pituitary disease or defects. 
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CAUSES:- 

- Acquired Hypothyroidism:   

- Tumors,  

- Sheehan’s syndrome, 

- Pituitary surgery, 

- Irradiation, 

- Infiltration disorders, 

- Trauma,  

- Genetic forms of combined Pituitary hormone deficiencies 

- Hypothalamic diseases:  Tumors, Trauma, Infiltrative disorder, Idiopathic. 

DRUGS:-   

Bexarotene treatment (Retinoid x receptor agonist) 

CONGENITAL:- 

TSH deficiency or structural abnormality 

TSH receptor defect 
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SUBCLINICAL HYPOTHYROIDISM 

It is defined as the term used to describe patient who are clinically 

euthyroid with normal serum T4 but raised TSH, usually <10µu/l. Thus in this 

condition, there is a mild elevated serum TSH concentration but with normal serum 

free T4 and free T3 values. 

 

ETIOLOGY 

The causes of subclinical hypothyroidism are the same as the causes 

of overt hypothyroidism. The most common cause is chronic auto immune 

thyroiditis. 
(30)

 Destructive therapy for thyrotoxicosis caused by Grave’s disease is 

another major cause of subclinical hypothyroidism. Rare cause is the patient who is 

heterozygous for an inactivating mutation in the TSH- receptor gene. 
(31)

 

Another rare cause is the patient with pseudo hypoparathyroidism 

Type I-a, who have mutations in the GS gene, with defective signal transduction in 

several endocrine tissues, including the thyroid gland. 
(32)
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COMMON CAUSES OF SUB CLINICAL HYPOTHYROIDISM  

- Chronic Auto immune (Hashimoto’s) thyroiditis 

- Radio iodine or surgical treatment of Grave’s thyrotoxicosis 

- Inadequate thyroid hormone replacement therapy for overt hypothyroidism. 

- Lithium carbonate therapy 

- Iodine and Iodine containing drugs and contrast agents 

- External radiotherapy to the neck 

DIFFERENTIAL DIAGNOSIS:- 

SERUM TSH ELEVATIONS NOT ASSOCIATED WITH SUBCLINICAL 

HYPOTHYROIDISM 

- Non thyroidal illness 

- Pulsatile TSH secretion, Nocturnal surge in TSH secretion Assay variability 

- Heterophile antibodies 

- Metoclopramide, Domperidone 

- TSH-secreting pituitary adenomas 

- Thyroid hormone resistance syndromes 

- Some patients with severe obesity 

Hence, mild serum TSH concentration elevation should be confirmed 

before accepting the diagnosis of Subclinical Hypothyroidism. 

In one of the study, 3% had TSH values 5.5µu/L and among them 

62% were normal on reassessment with no intervention.
 (33)
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CLINICAL EXAMINATION OF PATIENT  

THYROID EVALUATION 

- Symptoms of thyroid excess or deficiency 

- A history of familial thyroid abnormality 

- Examination of the thyroid for enlargement, consistency and nodularity 

- Appropriate thyroid function test 

PHYSICAL EXAMINATION  

The thyroid glands can be best palpated from standing behind the 

patient with both the hands. By standing in front of the patient and with the help of 

the thumb, each lobe of the thyroid can be palpated better. 

INVESTIGATIONS 

Hormonal Assay 

 T3 & T4  

  Free T4 & Free T3 

 TSH 

 Thyroglobulin 

 Calcitonin 

 Anti TPO antibody, 

  Anti TG Antibody 

 TSH receptor Antibody 
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 Urinary Iodine excretion  

NON HORMONAL TEST 

- X-ray neck   

- Ultrasound Thyroid  

-  CT scan neck 

- Tc or I
131

 uptake thyroid scan  

- PET Scan 

- FNAC thyroid 

THYROID FUNCTION TEST  

      NORMAL VALUES OF THYROID FUNCTION TEST (TFT) 
(42, 44)

 

TEST RANGE 

TSH 0.5 -5 µIU/ml 

T3 0.92- 2.78 nmol/L 

FT3 0.2- 0.5 ng/dl 

T4 58-140 nmol/L 

FT4 0.9 – 1.6 ng/dl 

 

THYROID STIMULATING HORMONE 

- Single best test for thyroid disease 

- Diagnosis and follow – up of thyroid dysfunction 
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IMPORTANCE OF FT4 

Most of the T4 and T3 circulate in the blood bound to protein, while a 

small percentage is free. Blood tests can measure total T4, free T4, total T3 or free 

T3. The total T4 test has been used for many years, but it can be affected by the 

amount of protein available in the blood to bind to the hormone. Free T4 is not 

affected by protein levels and is the active form of thyroxine. The free T4 test is 

thought by many to be a more accurate reflection of thyroid hormone functions and, 

in most cases, its use has replaced that of the total T4 test. 

 

CLINICAL SIGNIFICANCE OF FREE T4 AND T3 MEASUREMENT
 
 

 The plasma concentration of free thyroid hormones are extremely 

small and their quantification in the presence of large concentrations of bound 

hormones has proved challenging. There exists an equilibrium between the bound 

(BP) and free hormone in the normal plasma concentration.
  (48)

 

                            BP – T4         BP + T4 

The proportion of T4 that binds to the binding protein is dictated 

through the law of mass action by the affinity of the binding protein (K eq) 

multiplied by its concentration. This is known as Relative Binding Capacity. 

In human, the free T4 fraction is mostly affected by changes in the 

affinity and concentration of Thyroid Binding Globulin (TBG) while changes in the 

affinity and concentration of albumin or transthyretin have little effect on free T4. 
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Free hormone measurements involve sampling the free hormone 

fraction. This can be done using physical separation of the free form bound 

hormone using a semi permeable membrane by adding an antibody that captures a 

proportion of the free hormone pool. The removal of free hormone from the original 

equilibrium will result in further hormone dissociating from the binding protein to 

create a new equilibrium. The P
H 

and ionic composition of any buffer also need to 

be controlled. 

THYROGLOBULIN (Tg) 

The molecular Weight of thyroglobulin is 660,000 Da and it contains 

many tyrosyl residues. 

- Normal  40ng/ml 

- Increased in all thyroid disease 

- In Thyrotoxicosis factitia :  low or undetectable Thyroglobulin is present. 

- Thyroglobulin antibodies in Hashimoto’s patients may falsely elevate or 

decrease the thyroglobulin level.  

 

CALCITONIN 

- Synthesized from Para follicular cells 

- High in medullary carcinoma 

- Normal level 12-86 pg/mL 
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TEST TO DETERMINE THE ETIOLOGY OF THYROID 

DYSFUNCTION  

 

DETECTION OF ANTITHYROID ANTIBODIES 

Detection of antithyroid antibodies is useful and important tool in 

diagnosing autoimmune thyroid disorders. Autoimmune hypothyroidism is detected 

by the presence of Thyroid Peroxidase (TPO) antibodies. If TPO antibodies are 

absent, the less common cause of hypothyroidism such as transient hypothyroidism, 

infiltrative thyroid disorders and external irradiation should be ruled out.
 (3, 34)

 

 

RADIOACTIVE IODINE UPTAKE  

The measurement of Radioactive Iodine Uptake (RAIU) for 

evaluating hypothyroidism is not routinely done, only rarely needed. The RAIU 

may be normal or sometimes increased when there is a defect in the synthesis of 

thyroid hormones rather than the destruction of thyroid cell and thus leading to 

compensatory thyroid enlargement. 
(34)

 

 

THYROID SCAN 

- To demonstrate thyroid tissue functioning, a radio nucleotide scan of thyroid 

using 
123

I, 
125

I
,
 
131

I, or 
99m

Tc is very much useful.          

- The Isotope Scan classifies thyroid Swellings into overactive (hot) and 

underactive (cold). Discrete swellings are cold (80%), and only 15% are proved 

to be malignant. 
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FINE NEEDLE ASPIRATION CYTOLOGY  

- Safe outpatient procedure. 

- In discrete thyroid swellings, the investigation of choice is FNAC.  

- Thyroid disorders like colloid nodules, thyroiditis, papillary carcinoma, 

medullary carcinoma, anaplastic carcinoma & lymphoma are diagnosed by 

FNAC. 
(35)

 

                               

ULTRASONAGRAPHY OF THYROID GLAND 

- Non invasive method to evaluate an enlarged thyroid gland.  

- Diagnostic for thyroid nodules. 

- The 3-D view of discrete thyroid nodules is better understood from this study. 

- Useful in follow-up studies. 

SUBTLE FEATURES OF SUBCLINICAL HYPOTHYROIDISM 
(37)

 

- Fatigue   

- Depression 

- Hyperlipidemia 

 

Overt Hypothyroidism can affect almost all organs of the body. These 

manifestations are mostly depending on the degree of deficiency of thyroid 

hormones. 
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SIGNS AND SYMPTOMS:-       

- Weight gain    

- Easy fatigability 

- Depressed mood 

- Sleepiness 

- Weakness 

- Dyspnoea on exertion 

- Arthralgias or myalgias 

- Muscle cramps 

- Menorrhagia 

- Constipation 

- Dry skin 

- Head ache & Visual Impairment 
(38)

 

- Paraesthesia 

- Menorrhagia 

- Cold intolerance 

- Carpel tunnel syndrome 

- Raynaud syndrome 

PHYSICAL FINDINGS:- 

- Bradycardia        

- Diastolic Hypertension 

- Thin, Brittle nails 

- Carotenemia (skin pallor or yellowing) 
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- Deep tendon reflexes – delayed relaxation ( may be present) 

- Most of the patients have an enlarged palpable thyroid gland. This goiter arises 

either due to increase in serum TSH level or due to thyroid pathology as 

Hashimoto thyroiditis. 
(37)

 

 

LESS COMMON MANIFESTATIONS & PHYSICAL FINDINGS:- 

- Diminished appetite and weight loss 

- Hoarseness of voice 

- Decreased sense of taste and smell 

- Diminished visual acuity 

- Deafness 

- Dysphagia or neck discomfort 

- Scanty menses or Amenorrhea  

- Thinning of the outer halves of eyebrows 

- Thickening of the tongue 

- Hard pitting edema 

- Effusion into the pleural and Peritoneal cavities as well as into joints 

- Galactorrhea 

- Myxedema Heart (Cardiac enlargement) 

- Pericardial effusion 

- Psychosis (Myxedema madness) 

- Hypothermia 

- Stupor 
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- Myxedema Coma (associated with Pneumonia) 

- Pituitary enlargement (due to hyperplasia  of TSH – Secreting cells) 
(37)

 

DISEASES COMMON IN HYPOTHYROIDISM:- 

- Addison disease  

- Hypoparathyroidism 

- Diabetes mellitus 

- Pernicious anemia 

- Sjogren syndrome 

- Vitiligo 

- Biliary cirrhosis 

- Gluten sensitivity 

- Celiac disease 

COMMON CARDIAC PHYSIOLOGIC MANIFESTATIONS:- 

- Bradycardia 

- Decreased Myocardial contractility  

- Increased peripheral vascular resistance 
(39,40)

 

- Prolongation of QTc interval predisposing the patient to ventricular irritability 

- Torsade de pointes ( very rare) 

- Cardiac enlargement 

- Pericardial effusion 

- Cardiac tamponade (rare) 

- Myxedema heart 
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- Coronary atherosclerosis (increased in LDL Cholesterol and Diastolic  

Hypertension contributes to increased risk) 

 

ECG CHANGES IN PROLONGED HYPOTHYROIDISM:- 

- Sinus bradycardia with low voltage complexes 

- Prolongation of PR interval 

- Bundle branch block  

- Flattening or inversion of T wave 

- Ventricular premature contractions 

- Sustained or non-sustained attack of ventricular tachycardia 

- ST segment and T-wave abnormalities 
(41)

 

- Prolongation of QTc interval 

In elderly patients with prolonged and severe Hypothyroidism, 

replacement with levothyroxine should be done carefully with much caution since 

too rapid replacement can aggravate and precipitate Myocardial Ischemia. 
(39)
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ECG CHANGES SHOWING BRADYCARDIA IN HYPOTHYROID 

PATIENTS 
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ECG SHOWING PROLONGATION OF QT INTERVAL  

 

 

 

HEMODYNAMIC CHANGES IN HYPOTHYROIDISM 

The changes in cardiovascular function in hypothyroid patients are 

exactly opposite to those that occur in hyperthyroidism.
(40)

 In patients with 

hypothyroidism the symptoms, signs and cardiovascular hemodynamic changes are 

less prominent than those with thyrotoxicosis.
(2) 

Patients with SCH have changes in 

cardiovascular function and risk factors for cardiovascular disease are similar to that 

of overt hypothyroidism but the magnitude is smaller than that of Hypothyroidism. 

(24, 44) 
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Cardiovascular Hemodynamics in Hypothyroidism 
(2) 

 

Parameters Finding Comments 

Systemic vascular 

resistance 

Increased 50% - 60% above normal 

Cardiac output Decreased 30% - 50% below normal 

Systolic BP Decreased or normal Narrowed pulse pressure 

Diastolic BP Increased or normal 20% prevalence of diastolic 

hypertension 

Heart rate Decreased or normal  

Cardiac contractility Decreased or normal Systolic and Diastolic function 

both impaired 

Cardiac mass Decreased Pericardial effusion may 

suggest cardiomegaly 

Blood volume Decreased Decreased preload 
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CARDIOVASCULAR DISEASES 

The term Cardio vascular disease is often used to describe all the 

vascular diseases arising due to atherosclerosis. 

ATHEROSCLEROSIS 
(48)

 

 Chronic degenerative, inflammatory condition affecting medium sized 

and large arteries. 

 Associated with the deposition of lipid and matrix proteins in the 

arterial wall. This causes narrowing of blood vessel leading to 

ischemia of necrosis.  

  Thrombosis, the formation of an occluding clot within an artery is the 

usual cause of Myocardial Infarction (MI). 

 

HYPERTENSION 

Diastolic pressure is commonly increased more than systolic pressure 

among 20% - 40% of patients with hypothyroidism.
 (40) 

 The systemic vascular 

resistance increase is the primary cause for this increased diastolic pressure. 
(2)  

The 

Blood pressure in these patients is less sensitive to alterations in salt intake and this 

is reflected by variations in Blood pressure in response to sodium restriction, as 

compared with other hypertensive patients.
 (40) 

 Thus hypothyroidism contributes to 

about 3% - 5% for a large series of hypertensive patients.
 (2)
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(The Blood pressure classification chart according to WHO and International 

society for Hypertension) 
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HEART FAILURE  

 

The presence of clinical signs in Hypothyroidism like impaired 

ventricular contractility, diastolic hypertension, increased systemic vascular 

resistance, peripheral edema and decreased exercise tolerance suggest that overt 

hypothyroidism can cause Heart Failure. 
(2) 

However hypothyroidism cannot be documented as the entire cause of 

Heart Failure. 
(2, 40)  

In patients with hypothyroidism even though cardiac output is 

decreased, the arterio venous oxygen extraction remain normal, whereas it is 

increased in patients with congenital heart disease and heart failure. 

The typical features of Heart Failure such as decreased exercise 

tolerance, decreased ability to excrete a sodium load, signs of pulmonary fluid 

overload and paroxysmal nocturnal dyspnoea (PND) are not seen usually in patients 

with hypothyroidism causing heart failure. 

The histologic changes occurring in the heart of patients dying due to 

overt hypothyroidism are myocyte swelling and mucinous edema.
  (2)
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BIOCHEMICAL PROFILE ASSESSING THE CARDIOVASCULAR 

RISK  

LIPID PROFILE 

The lipid profile is used as part of a cardiac risk assessment to help to 

determine the individual's risk of heart disease. Lipids are a group of fats and fat-

like substances that are important constituents of cells and sources of energy.  

The results of the lipid profile are considered along with other known 

risk factors of heart disease to develop a plan of treatment and follow-up. 

Depending on the results and other risk factors, treatment options may involve 

lifestyle changes such as diet and exercise or lipid-lowering medications such as 

statins. 

A lipid profile typically includes: 

1. Total cholesterol (TC): This test is used to measure all of the cholesterol in 

all the lipoprotein particles. 

2. High-density lipoprotein cholesterol (HDL-C): Measures the cholesterol in 

HDL particles. It is also called "good cholesterol" since it removes excess 

cholesterol and carries it to the liver for removal. 

3. Low-density lipoprotein cholesterol (LDL-C): Calculates the cholesterol in 

LDL particles. It is often called "bad cholesterol" because it deposits excess 

cholesterol in walls of blood vessels which can contribute to the development of 

atherosclerosis. 

4. Triglycerides: measures all the triglycerides in all the lipoprotein particles, 

most is in the very low-density lipoproteins (VLDL). 

https://labtestsonline.org/understanding/analytes/cardiac-risk/
https://labtestsonline.org/understanding/conditions/heart/
https://labtestsonline.org/understanding/analytes/hdl/
https://labtestsonline.org/understanding/analytes/ldl/
https://labtestsonline.org/glossary/atherosclerosis/
https://labtestsonline.org/understanding/analytes/triglycerides/
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LIPID PROFILE – To evaluate the cardiovascular risk by screening 
(50)

 

SCREENING TARGET 

TOTAL CHOLESTEROL 

< 200  - Desirable 

239 – Borderline 

≥  240 – High risk 

HDL 

60 – Low risk of Heart Disease 

40 – 60 – Near optimal 

≤ 40 – High risk of Heart Disease 

LDL ≤ 100 - Low risk of Heart Disease 

TRIGLYCERIDES ≤ 105 - Low risk of Heart Disease 

 

HOMOCYSTEINE 

 Homocysteine (Hcy) is a sulphur containing amino acid naturally 

found in human blood and its metabolism is based on two divergent pathways: 

trans-sulfuration and remethylation.
(51)

 McCully, in 1969 was the first to describe 

Homocysteine as a independent risk factor for cardiovascular disease when he 

observed two patients with homocystinuria  had extensive atherosclerosis and 

arterial thrombosis. 
(52)
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Since the association between elevated level of Homocysteine and 

increased risk of coronary heart disease was established 
(53, 54)

, there is no clear data 

to prove this causal relation and it still remain unclear. 
(55, 56)

 

Hyper Homocysteinemia (HHCE) occurs in 5% to 7% of population, 

and patients with HHCE often experience premature coronary artery disease in their 

30s and 40s and also recurrent arterial and venous thrombosis. 

  Excess amounts of this compound have been linked to significantly 

greater risk of developing not only heart disease, but also dementia and neuro 

degenerative disease. Several studies had shown that those with hypothyroidism 

may have heightened levels of homocysteine in their blood due to poor liver 

function. Decrease in thyroid hormone levels reduces the functional efficacy of 

almost all systems in the body, including the liver. Due to the decreased functional 

efficacy, the liver is most often not able to regulate and maintain the normal level of 

homocysteine.
 (57) 

C – REACTIVE PROTEIN 

It is a plasma protein that participates in the systemic response to 

inflammation. The concentration of CRP increases in the blood plasma during the 

process of inflammation. In recent times CRP is used as an indicator of potential 

heart disease risk. In human, the role of CRP can be either proinflammatory or anti-

inflammatory and it depends on the condition under which it is acting. It may even 

participate in the pathogenesis of the disease. 
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CRP is made up of five 23-kDa protomers arranged around a central 

pore representing a part of family of proteins called pentraxins. 

COAGULATION PARAMETERS 

Platelets are anuclear blood cell fragments that originate from the 

cytoplasm of megakaryocytes in the bone marrow. Platelets normally have a half 

life of about 4 days and their survival time is about 8 – 12 days. They circulate in 

the blood to play a major role in the hemostatic process and in thrombus (clot) 

formation after an endothelial injury. Recent studies have provided insight into 

platelet function in inflammation and atherosclerosis. 

MANAGEMENT OF SUBCLINICAL HYPOTHYROIDISM 
(43, 49)

 

Though the Subclinical hypothyroidism is most commonly an early 

stage of hypothyroidism, the condition may either resolve spontaneously within a 

few years in some patients or it may remain as such and progress into overt 

hypothyroidism in some other patients, with increased TSH level. The overt 

hypothyroidism is mostly associated with greater TSH elevations and detectable 

antithyroid antibodies. Subclinical hypothyroid patients with subtle hypothyroid 

symptoms may have mild abnormalities of serum lipoproteins and cardiac function, 

so patients with definite and persistent TSH elevation should be considered for 

thyroid treatment.  

Treatment is similar to that recommended in patients with overt 

hypothyroidism. Levothyroxine is the agent of choice, rather than a preparation 

containing tri-iodothyronine (T3), since T3 has a short half-life and requires multiple 

daily doses to maintain blood levels in the normal range. Levothyroxine with a 
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single daily dose has a long half-life and is partly converted to T3 in the body, 

resulting in a constant physiologic blood level of T4 and T3. 

ALGORITHM FOR TREATMENT OF SCH PATIENTS 
  (49)

 

 

- The above algorithm suggest initial management of persistent Subclinical 

hypothyroidism for adult patients.  

-   Persistent Subclinical Hypothyroidism describes patients with elevated serum 

TSH and within reference range serum FT4 on two occasions separated by at least 3 

months.  

-  This algorithm is meant as a guide and clinicians are expected to use their 

discretion and judgment in interpreting the age threshold around 70 years.  

-  Depending on circumstances, individuals with Goitre, Dyslipidaemia and 

Diabetes may also be considered for treatment.  



 

 

 

 

 

MATERIALS  

AND  

METHODS 
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MATERIALS AND METHODS 

SELECTION OF SUBJECTS  

Forty newly diagnosed Subclinical hypothyroid female patients in the 

age group of 30 – 60 years and forty sex and age matched Euthyroid healthy 

controls were included in the study according to the inclusion and exclusion criteria 

mentioned below. Diagnosis of SCH was based mainly on the mild elevation of 

TSH level (≤ 10µIU/ml) with normal free T4 level. 

INCLUSION CRITERIA:-  

Newly diagnosed individuals with SCH based on TSH value between 

>5 to 10 IU/ml and with normal free T4 value. 

EXCLUSION CRITERIA:-  

 Hyperthyroidism 

  Hypothyroidism 

 Diabetes Mellitus   

 Polycystic Ovary Syndrome 

 Hypertension 

 Renal disorders 

 Hepatic dysfunction 

 Heart failure 

 Stroke 
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 Ischemic Heart disease 

 Other systemic diseases 

 Diseases of Respiratory system 

 Cranial nervous system disorders 

 seizures 

 Primary or Secondary dyslipidemia 

 Subjects those who were taking the drugs, which can cause SCH and 

affect lipid metabolism. 

 Collagen diseases 

 Drug abuse 

The protocol of study was approved by the Research Ethical 

Committee of our Institution after a clear explanation of the study Protocol. Each 

participant gave a written informed consent to participate, after knowing the nature 

of the study. The study period extended ‘between’ May 2016 to May 2017. 

LABORATORY PROCEDURES 

MEASUREMENT OF SERUM PARAMETERS               

After 12 hours of overnight fasting blood samples were collected 

from all the participants for measuring biochemical parameters. The samples 

were immediately centrifuged at 3000 rpm for 5 minutes and serum was 

separated. The Sera were stored at 20 degree Celsius until assayed. 

In thyroid profile free T3, free T4 were tested by ECLIA method 

and TSH assay was done by ELISA. Lipid profile was estimated by CHOD – 



58 
 

PAP method. Homocysteine (Hcy) was done by Immunoassay method. C 

Reactive Protein was done by Immunoturbidometry method. Platelet Count 

was determined by Coulter method. 

BLOOD SAMPLE COLLECTION FROM A PARTICIPANT 
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ANTHROPOMETRIC MEASUREMENTS   

HEIGHT AND WEIGHT: 

Height and weight of the participants were measured by using a 

Stadiometer. Heavy outer garments and shoes were removed before height and 

weight were measured. 

WAIST CIRCUMFERENCE 
(58)

:  

Waist Circumference is an important and simple tool to measure 

central obesity. For south Asian ethnic groups, the optimal waist circumference for 

males is < 90 cm and for females it is < 80 cm.  

METHOD: 

Waist Circumference was measured with regular non stretchable 

measuring tape at the midpoint between the lower margin of least palpable rib and 

the top of the iliac crest to the nearest of 0.5cm parallel to the ground at the end of 

normal expiration. The subject was asked to stand erect with their arms at the sides 

and feet close together.  

 

HIP CIRCUMFERENCE: 

METHOD: 

Hip circumference was measured around the maximum protuberance 

of the buttocks with regular measuring tape parallel to the floor. 
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DETERMINATION OF BODY COMPOSITION PARAMETERS 

BODY MASS INDEX 

Body Mass Index was calculated by Quetlet Body Mass Index. It is 

the ratio of patient’s weight in kilogram to the square of patient’s height in meter. 

BMI = Wt in kg/ Ht in m
2  

WAIST HIP RATIO 

Waist to Hip ratio (Standard method) was calculated by ratio of Waist 

circumference in centimeters to Hip circumference in centimeters. 

WHR = WC/HC 
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The International Classification of Adult Underweight, Overweight and 

Obesity according to Body Mass Index. 
(59)

 

 

 

Classification BMI(kg/m2) 

 

Principal cut-off points Additional cut-off points 

Underweight <18.50 <18.50 

Severe thinness <16.00 <16.00 

Moderate thinness 16.00 – 16.99 16.00 – 16.99 

Mild thinness 17.00 – 18.49 17.00 – 18.49 

Normal range 18.50 – 24.99 

18.50 – 22.99 

23.00 – 24.99 

Overweight ≥25.00 ≥25.00 

Pre-obese 25.00 – 29.99 

25.00 – 27.49 

27.50 – 29.99 

Obese ≥30.00 ≥30.00 

Obese class I 30.00 – 34.99 

30.00 – 32.49 

32.50 – 34.99 

Obese class II 35.00 – 39.99 

35.00 – 37.49 

37.50 – 39.99 

Obese class III ≥40.00 ≥40.00 

 

(Adapted from WHO 1995, WHO 2000 and WHO 2004) 
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BLOOD PRESSURE MEASUREMENT 
(59)

 (BP in mm Hg) 

Blood pressure is the lateral pressure exerted by the column of blood 

on the wall of the artery. It is a dynamic physiological function and with each heart 

beat it varies. 

For measurement of BP appropriate cuff size is a must. The cuff size 

was selected based on the mid arm circumference (MAC) of the participants. 

Recommended Cuff Sizes for Accurate Measurement of Blood Pressure 

Patient Recommended cuff size 

Adults (by arm circumference) 

22 to 26 cm 12 × 22 cm (small adult) 

27 to 34 cm 16 × 30 cm (adult) 

35 to 44 cm 16 × 36 cm (large adult) 

45 to 52 cm 16 × 42 cm (adult thigh) 

Children (by age)* 

Newborns and premature infants 4 × 8 cm 

Infants 6 × 12 cm 

Older children 9 × 18 cm 

 

*A standard adult cuff, large adult cuff, and thigh cuff should be available for use in 

measuring a child’s leg blood pressure and for children with larger arms. 
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The Blood Pressure was measured in a quiet and relaxed room after 5 

minutes of rest with feet relaxed and flat on the floor. The participants were seated 

with their back against chair and the arm with the cuff was supported at the elbow 

and was kept at the level of heart.The cuff was tied 2.5 cm above the cubital fossa. 

The BP was measured by palpatory method by using the mercury 

Sphygmomanometer. The cuff was deflated at a rate of 2-4 mm Hg/sec. The 

appearance of korotokoff sounds (phase I) was taken as systolic blood pressure and 

disappearance of korotokoff sounds (phase IV) was considered as diastolic blood 

pressure 

. 

INSTRUMENTS AND BIOCHEMICAL KITS USED IN THIS STUDY 

1. Thyroid profile kit 

2. Lipid profile kit 

3. CRP - Immunoturbidometer 

4. Homocysteine - Immunoturbidometer 

5. Platelet count – Hematology analyzer 

6. Weighing machine (KRUPS) 

7. Sphygmomanometer 

8. Stethoscope (Microtone) 

9. Test tubes for blood collection  
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10. Inch tape 

11. Autoanalyser (Beckman coulter, AV - 480) 

12. Miscellaneous items like spirit, cotton, disposable syringes and needles 

STATISTICAL ANALYSIS  

The data generated from study were entered in MS excel sheet and 

analyzed using SPSS software. All data were expressed as Mean ± Standard 

deviation and were evaluated for normality. 

Student’s – t test was used for the comparison of mean values 

between controls and patient group to test for statistical significance. Pearson’s 

Correlation Coefficient was used to evaluate the correlation between the two 

variables. 

For all the tests, P value less than 0.05 at 95% was considered as 

statistically significant. Statistical analyses were done using the statistical package 

for Social Sciences. 
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RESULTS 

CHARECTERISTICS OF THE STUDY SUBJECTS - STUDENT’S T TEST  

TABLE 1: 

Parameters n Mean S.D P value & Statistical inference 

Age     

Case 40 43.70 7.643 0.372>0.05 

Not Significant Control 40 42.00 9.215 

BMI 
    

Case 40 27.0007 1.82554 0.000<0.05 

Significant Control 40 22.9818 2.32489 

WHR     

Case 40 0.8835 0.03641 0.000<0.05 

Significant Control 40 0.8070 0.05845 

S.BP     

Case 40 131.20 10.296 0.000<0.05 

Significant Control 40 112.30 11.867 

D.BP     

Case 40 84.65 5.736 0.000<0.05 

Significant Control 40 72.05 6.664 

Free T3     

Case 40 0.3775 0.41184 0.283>0.05 

Not Significant Control 40 0.3065 0.05112 

Free T4     

Case 40 0.9358 0.13472 0.068>0.05 

Not Significant Control 40 1.1170 0.26605 
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TSH     

Case 40 8.0400 1.23032 0.000<0.05 

Significant Control 40 2.2382 .89217 

TC     

Case 40 227.03 66.877 0.000<0.05 

Significant Control 40 162.40 16.722 

LDL     

Case 40 122.35 28.876 0.279>0.05 

Not Significant Control 40 116.50 17.784 

HDL     

Case 40 42.55 2.864 0.000<0.05 

Significant Control 40 49.45 6.610 

TG     

Case 40 144.48 43.251 0.038<0.05 

Significant Control 40 126.90 29.899 

HCY     

Case 40 15.6625 9.21564 0.038<0.05 

Significant Control 40 11.9500 6.25710 

CRP     

Case 40 9.95 4.169 0.000<0.05 

Significant Control 40 3.90 1.751 

PLT     

Case 40 4.7325 0.67724 0.000<0.05 

Significant Control 40 2.8575 0.79868 
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The Table 1:  

Showed the complete description of the characteristics of the sub 

clinical hypothyroid cases and the euthyroid controls by Student’s t - test. The mean 

and standard deviation of each parameter for the study subjects were stated in the 

table 1. P value < 0.05 was considered significant. In the T test all the parameters 

showed a significant P value except the Age, Free T3, Free T4 and LDL – C. In Lipid 

profile though the LDL – C value in the subclinical hypothyroid cases (mean:122.4)  

were  higher than that of the control  (mean :116.5) with P value (0.279) which was 

> 0.05 and was found to be statistically not significant. 

 In Body composition parameters, there was increase in the mean 

values of BMI (27.00(Kg/m
2
), WHR (0.88) in Case group when compared to 

control group mean values for BMI (22.98) & WHR (0.80) with statistically 

significant P value (P<0.000). 

 In case of Lipid Profile, there was a significant (P<0.000) increase in 

serum TC (227.03 mg/dl), TG (144.48 mg/dl) value as compared to the control 

group which were 162.40,116.50 respectively except LDL-C  (122.35 mg/dl for 

cases and 126.90 for control)  showed not significant result. 

Thus statistically significant P value was observed between serum 

TSH with TC and TG. Conversely, the mean value ± SD of serum HDL-C in 

subclinical hypothyroid group (42.5 ± 2.8), was decreased when compared to the 

control group (49.55 ± 6.6) and was found to be statistically significant (P value is 0 

.000 < 0.05).   
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FIGURE 1 

 

BODY MASS INDEX AND WAIST HIP RATIO 

 

 

 

   

The figure 1 showed a significant P value (.000<0.05) for BMI and WHR in 

subclinical hypothyroid cases with mean values 27 and 88, when compared to 

euthyroid controls with mean values 23 and 80 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

BMI

WHR

27 

88 23 

80 

u
n

it
s 

parameters 

CONTROL

CASE



69 
 

FIGURE 2 

 

HORMONAL STATUS OF SCH PATIENTS AND HEALTHY 

CONTROLS 

 

 

 

Figure 2 showed that the TSH was elevated in cases whereas FT3 and FT4 shows 

mild changes in control group which were not significant (p> 0.05). The mean value 

of TSH in Cases (8.04) which was significantly higher than control group (2.2) with 

a significant p value 0.000 (p< 0.05) 
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FIGURE 3 

LIPID PROFILE IN THE STUDY GROUP 

 

 

 

The above figure showed mean lipid profile in study group. Subclinical 

Hypothyroid cases showed significantly higher levels of Total Cholesterol (p < 

0.000), Triglycerides (p < 0.000). Whereas High density lipoprotein cholesterol 

level (p < 0.000) was decreased in cases when compared to controls. But the mean 

value and standard deviation for LDL – C cases was greater than the controls and 

the values were 122.3 ± 28.87, 116.5 ± 17.7 respectively with (p > 0.05) and there 

was no statistically significant difference. 
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FIGURE 4  

BLOOD PRESSURE IN CASES AND CONTROLS 

 

 

The figure 4 depicted that the systolic as well as the diastolic blood 

pressure were increased in subclinical hypothyroid groups when compared to 

control group. This showed a   positive and linear association between TSH 

dysfunction within the reference range and systolic and diastolic blood pressure. 

This also showed the increasing prevalence of hypertension with increasing TSH 

level. 

The figure showed that the mean value of systolic and diastolic blood 

pressure was higher in the subclinical hypothyroid cases and were 131.2 mm Hg, 

84.65 mm Hg respectively. 
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FIGURE 5 

Blood pressure and Body Mass Index 

 

 

 

 

The figure 5 showed the relation between the Body weight and Blood pressure in 

the study subjects. The Blood Pressure and BMI were increased in the subclinical 

hypothyroid cases than the control group. 
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FIGURE 6 

 

C-REACTIVE PROTEIN AND HOMOCYSTEINE IN THE STUDY GROUP 

 

 

 

The figure  showed an increase in Homocysteine and CRP parameters in subclinical 

hypothyroid cases when compared to euthyroid control group. The mean values ± 

S.D for CRP and Homocysteine with the TSH level of the case group were 15.66 ± 

2.10 and 9.95 ± 8.46 respectively. 
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FIGURE 7: 

 

COMPARISION OF ALL PARAMETERS 

 

 

 

 

 

The figure7 showed the comparison of all parameters. Significant increase was seen 

in the lipid profile except HDL- C which was significantly decreased. 
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Table 2: PEARSON’S CORRELATION OF TSH WITH LIPID PARAMETERS  

Parameters r Value Correlation 

TC(mg/dl) 0.681 Positive 

LDL-C(mg/dl) 0.572 Positive 

HDL-C(mg/dl) 0.323 Positive 

TG(mg/dl) 0.548 Positive 

 

‘r’ value  ranging from 0 to1:positive correlation, 0 to -1:negative correlation.  

The table 2 showed that all the parameters had significant r values from 0 to 1.  

FIGURE 8: CORRELATION OF LIPID PROFILE WITH TSH 

 

The figure 8 showed a positive correlation of TSH with lipid profile. In the Lipid  

profile all the parameters were increased except HDL-C but it also showed a 

positive correlation with r value of 0.323. 
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Table 3: PEARSON ‘S CORRELATION FOR OTHER PARAMETERS  

 

Parameters r Value correlation 

BMI 0.256 Positive 

AGE 0.154 positive 

WHR 0.101 positive 

S.BP 0.241 positive 

D.BP 0.349 positive 

Hcy 0.342 positive 

CRP 0.060 positive 

PLT -0.022 Negative 

    

In table 3, all the parameters showed positive correlation except platelet count. 
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TABLE 4: 

SUMMARY OF THE ASSOCIATION BETWEEN VARIATION IN 

THYROID HORMONE PARAMETERS WITHIN THE STUDY 

GROUP REFERENCE RANGE AND POSSIBLE OUTCOMES 

OUTCOME 

 
ASSOCIATION 

PARAMETER EVIDENCE 

QUALITY 

WHR YES TSH GOOD 

BLOOD PRESSURE YES TSH GOOD 

LIPID PROFILE YES TSH GOOD 

HOMOCYSTEINE YES TSH GOOD 

CRP YES TSH GOOD 

PLATELETCOUNT YES TSH GOOD 

HEART FAILURE POSSIBLE TSH NIL 

CARDIOVASCULAR 

MORTALITY 
POSSIBLE TSH NIL 

 

The table 4 provided an overview of the findings from studies investigating the 

association of Subclinical Hypothyroidism with various clinical conditions. 

 

 

 



 

 

 

 

 

 

DISCUSSION 
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DISCUSSION 

Overt Hypothyroidism (OH) and Subclinical Hypothyroidism (SCH) 

are common in the elderly people especially in the women. OH is associated with 

several functional cardiovascular abnormalities and increased risk of atherosclerosis 

resulting from hypertension associated atherogenic lipid profile. Other potential 

atherogenic factors involved in OH are increased circulating C-reactive protein, 

Homocysteine and altered Coagulation parameters. Similar cardiovascular 

abnormalities but less in magnitude are also present in SCH, 
(60)   

which supported 

our study. 

In this study, the body composition parameters such BMI, WHR and 

biochemical parametes such as Lipid profile & Homocysteine, inflammatory marker 

- CRP and Coagulation parameter - Platelet count were evaluated in patients with 

subclinical hypothyroidism and healthy euthyroid subjects. The Blood Pressure 

including systolic and diastolic was also measured for all the subjects participating 

in this study. All the results obtained were compared with case group and control 

group. 

The study findings showed that the participants whose TSH 

concentration > 5.0 µIU/L had a higher BMI and WHR than those with lower TSH 

levels. This finding was consistent with a large population study that found a 

significant positive association and correlation between TSH and BMI. 
(61)

 

The present study showed that there is an increase in the Blood 

pressure in the subclinical hypothyroid cases. Liu et al, 
(62) 

reported that SCH could 
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increase the risk of hypertension which was differing from the studies by Duan et al 

(63)
 and   Walsh et al

 (64)
 in that SCH was not related with an increase in blood 

pressure. A positive and linear association between TSH within the reference range 

and systolic and diastolic blood pressure was found in this study, which was similar 

to the study by Bjorn o. et al. 
(65) 

 The clinical importance of altered lipid profile in 

SCH particularly in subjects with serum TSH levels less than 10 µIU/ml  remains 

controversial.
 (66)   

The association of overt hypothyroidism with accelerated 

atherosclerosis and increased risk of cardiovascular disease is well documented in 

many studies. 
(67)  

But regarding subclinical hypothyroidism, the evidence 

supporting the association with the risk of CVD seems to be conflicting in previous 

studies. 
(67- 73)

 

 
According to Rotterdam study, in subclinical hypothyroidism in the 

presence of antibodies for thyroid peroxidase, the incidence of arteriosclerosis or 

hyperlipidemia was found to be higher. 
(74)

 

In this study Subclinical Hypothyroid cases showed significantly 

higher levels of Total Cholesterol (p < 0.000) and Triglycerides (p < 0.038). Even 

though Low density lipoprotein cholesterol levels were increased in cases when 

compared to controls, it was found to be statistically not significant. Whereas High 

density lipoprotein cholesterol level was decreased in cases when compared to 

controls and was found to be statistically significant (p < 0.000). Thus the 

dyslipidemia in the present study was similar to the studies in which there was a 

positive correlation between SCH and elevated TC, TG. 
(75, 76) 

 Where as some other 

studies reported that there was no association of SCH and increased levels of TC, 

TG & LDL-C. 
(20, 77) 
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CRP, the inflammatory marker is one of the major predictor of 

cardiovascular risk factors.
 (78)  

The increased CRP level is most commonly seen in 

inflammatory disorders like overt hypothyroidism, Myocardial Infarction and 

Rheumatoid Arthritis. 
(79)

 

CRP is known to be affected by BMI and total cholesterol 

concentration and possibly associated with SCH. 
( 80 , 81, 82 )

  

Duntas et.al, Xiang et al., Vaya et al supported the present study by 

reporting that in SCH, CRP level was significantly elevated. 
(77, 81, 82, 83, 84)

 

In the present study, the mean Homocysteine value (15.66) was higher 

in the subclinical hypothyroid cases with significant p value (0.038<0.05) than the 

control group mean value (11.95) which was consistent with the studies by Andrees 

M et al. 
(85)

 

Elevated levels of plasma total Homocysteine were found in SCH, 

probably due to reduced renal excretion and metabolism of Homocysteine. The 

other possible cause could be deficiency of serum folate and vitamin B12. These are 

essential cofactors for methionine synthase & methyl tetrahydrofolate reductase 

which convert homocysteine to methionine. Hyperhomocysteinemia may be a risk 

factor for atherosclerosis in patients with SCH.
 (85)

 

Hak et al revealed in his studies that SCH itself a strong indicator of 

risk for the occurrence of atherosclerosis and myocardial Infarction in elderly 
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women. 
(67) 

 But the studies by Vozke et al revealed that the current evidence for the 

association of SCH with mortality is weak. 
(71) 

 

There are studies, which suggest that platelet play a role in the 

pathogenesis of atherosclerosis and coronary heart disease. In the present study the 

mean platelet count was higher in the subclinical hypothyroid cases which was 

supported by Erikci AA et al, in which the Patients with subclinical hypothyroidism 

had higher mean platelet volume (MPV) and platelet distribution width (PDW) 

values than the control group, which were statistically significant (p<0.001). 
(86)

 

In the present study, BMI, WHR, TC, TGL, Homocysteine, CRP, 

Platelet count and Diastolic BP were increased significantly and LDL-C levels were 

also increased but not significantly (p > 0.05). Further, the decrease in HDL-C in 

the SCH patients than the controls, also showed a significant p value (p<0.000) 

which was agreed with the studies by Erem et al.
 (75, 87)

              

 The importance of SCH is widely dealt nowadays and the data 

regarding the correlation between the SCH and cardiovascular risk factors 

developing a wide range of adverse health outcomes was highlighted in this study. 

Therefore this study will help in understanding and focusing the prevalence and 

cardiovascular risk factors of subclinical hypothyroidism so that it could aid in the 

prevention of cardiovascular disease in our population. 
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CONCLUSION 

The results of the present study showed the association of  

Cardiovascular risk factors in subclinical hypothyroid females. All the parameters 

showed alterations in subclinical hypothyroid females. In lipid profile TC, TG and 

LDL – C levels were increased which suggest that SCH are more prone for 

atherosclerosis. 

A positive correlation existed between altered body composition 

parameters such as Body mass index, Waist Hip ratio, disordered Lipid profile, 

Homocysteine, 

C Reactive Protein, and Blood pressure with TSH dysfunction except 

Platelet count. 

On the basis of this study data, it can be stated that SCH patients are 

associated with Overweight, Pre hypertension (according to WHO and International 

society for Hypertension classification), dyslipidemia, increased CRP, 

Homocysteine and Platelet count (thrombocytosis). Thus there is a possibility of 

future development of cardiovascular risk that may occur due to these altered 

parameters in the subclinical hypothyroid female subjects. The study also showed 

an increasing prevalence of hypertension with increasing Body mass Index (BMI). 

Whether these associations are sufficiently strong to influence future risk of 

cardiovascular disease should be tested in prospective population-based studies. 

By the outcome of this study, a positive suggestion is given to the 

clinicians working in their general practice to identify the subclinical hypothyroid 
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cases early, in order to treat and to avoid the risk of cardiovascular diseases. The 

findings also contribute to the growing evidence about the adversity created due to 

the impact of subclinical hypothyroidism. 

As the present study has limitations like sample size, few 

inflammatory markers, single coagulation parameter, and the detection of 

antithyroid peroxidase antibodies in subclinical hypothyroid cases, it needs 

accuracy for confirmation. 

However, further studies with larger sample size and overcoming the 

limitations will aid in the assessment of cardiovascular risk factors and to decide for 

treatment based on expertise opinion from the endocrinologists. 
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ANNEXURES 

 

 



PROFORMA 

 TOPIC: CARDIOVASCULAR RISK IN SUBCLINICAL 

HYPOTHYROIDISM 

 

STUDY GROUP/CONTROL GROUP 

Name:                                             Age:                               Sex: 

Address:                                       Occupation: 

H/O Present Illness:  

 

Past History:  

 

Personal History:   

 

Menstrual History:  

 

Treatment History: 

 

General Examination: 

Height:             cm              Weight:           kg                              BMI: 

 

Anemic/Not Anemic 

Cyanosis/No Cyanosis 

Clubbing/No Clubbing 

Jaundice/Not Jaundiced 

Pedal Edema/No Pedal Edema 

Generalised  Lymphadenopathy: Present/Absent 

 

Vital Signs:         

  PR:            /min       BP:                mm Hg                   RR:           /min 

 

Examination of CVS :  

Examination of RS: 

Examination of Abdomen: 

Examination of CNS: 

 

 

 



INFORMED CONSENT 

 

I understand the procedure and voluntarily agree to participate in the study, I also 

understand that this study is a noninvasive procedure and the possible adverse effects have 

been explained to me in detail clearly in my own language. 

                                                          

                                                                                                            

   Signature of the participant 

 

5) Ethical issues in the study-NIL. 

6) Proposals submitted with all enclosures like proforma -YES 

7) Informed consent process--Enclosed seperately 

8) Drug/Device trial--Not applicable 

9) CURRICULUM VITAE: 

 Name   : BABYCHITRA.D 

 Age   : 39 years 

 Sex  : Female 

 MBBS  :  Thanjavur Medical College, Thanjavur 

    Year : 1996 – 2002 

MD  : Thanjavur Medical College, Thanjavur 

    Year : 2015  – 2018 

 

10) Regulatory Clearance: Not Applicable 

11) Source of funding and financial requirement for the project: Not Applicable 

12) Other financial issues including insurance: Do not arise 

13) Agreement to report serious adverse effects to IEC: Not Applicable 

 

 



14) Statements of conflicts of interest: Not Applicable 

15) Agreement to comply with relevant National and International guidelines- As per 

ICMR (Indian Council of Medical Research) Guidelines - YES. 

16) A statement describing any compensation for study participation: Not Applicable 

17) Plans for publications of results-The study is not for publication in Journals. It is 

conducted as part fulfillment of MD PHYSIOLOGY course. 

18) Any other relevant information: NIL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS 

                                                                             

 

PARAMETERS 
BMI  kg/m

2
 W/H ratio 

Systolic BP 

(mm Hg) 

Diastolic BP 

(mm Hg) 

 

CONTROL 

    

 

CASE 

    

 

 

PARAMETERS 

THYROID PROFILE 

 

LIPID PROFILE 

mg/dL 

 

Hcy 

µmol/l 

 

CRP 

mg/L 

 

Plt count 

lac/µL 

TSH 

µIU/ml 

T3 

ng/dl 

T4 

ng/dl 

TC 

mg/dl 

HDL 

mg/dl 

LDL 

mg/dl 

TG 

mg/dl 

   

 

CONTROL 

          

 

 

CASE 

          

 

 

 

 

 

 

 

 



Muha;r;rp xg;Gjy; fbjk; 
Muha;r;rp jiyg;G  

 ijuha;L Rug;gp Fiwghl;bdhy; ,Ujak; kw;Wk; ,ja ,uj;j 
ehsq;fspy; Vw;gLk; khw;wq;fs;. 

 jQ;ir kw;Wk; mjd; Rw;Wtl;lhuj;jpy; cs;s MNuhf;fpakhd egh;fs; 
kw;Wk; ijuha;L Rug;gp FiwghL cs;sth;fis xg;gpLjy;. 

ngau; :       Njjp : 

taJ :      Muha;r;rp Nru;f;if vz; : 

ghypdk; : 

 ,e;j Muha;r;rpapd; tptuq;fSk; mjd; Nehf;fKk; KOikahf vdf;F 
njspthf tpsf;fg;gl;lJ. 

 vdf;F tpsf;fg;gl;l tp~aq;fisg; gw;wp ehd; Gupe;J nfhz;L vdJ 
rk;kjk; njuptpj;Njd;. 

 ,e;j Muha;r;rpapy; gpwupd; epu;ge;jkpd;wp vd; nrhe;j tpUg;gj;jpd;  
Ngupy; ehd; gq;F ngWfpNwd; kw;Wk; ehd; ,e;j Muha;r;rpapypUe;J 
ve;NeuKk; gpd;thq;fyhk; vd;gijAk; mjdhy; ve;j ghjpg;Gk; Vw;glhJ 
vd;gijAk; ehd; Ghpe;Jnfhz;Nld;. 

 ,e;j Muha;r;rpapdhy; Vw;gLk; ed;ikfisAk; rpy gf;f 
tpisTfisAk; gw;wp njspthf kUe;Jtu; %yk; njhpe;Jnfhz;Nld;. 

 ehd; vd;Dila RaepidTld; kw;Wk; KOrk;kjj;Jld; ,e;j kUj;Jt 
Muha;r;rpapy; vd;id Nru;j;Jf; nfhs;s rk;kjpf;fpNwd;. 

 

Muha;r;rpahsu; ifnahg;gk;    gq;Nfw;ghsh; ifnahg;gk; 

 

ehs; : 

,lk; : 



Muha;r;rp jfty; jhள் 
Muha;r;rp jiyg;G  

 jQ;ir kUj;Jtf;fy;Y}hp clypaq;fpay; Jiwapy;> ,Ujak; kw;Wk; 
,ja ,uj;j ehsq;fspy; ijuha;L Rug;gp Fiwghl;bdhy; Vw;gLk; khw;wq;fs; 
Fwpj;J Ma;T Nkw;nfhs;sg;gLfpwJ. 

 ,e;j Ma;tpd; KbTfs; mNuhf;fpakhd egh;fs; kw;Wk; ijuha;L Rugp 
FiwghLfs; cs;sth;fspd; NtWghLfis ntspg;gLj;Jk;. 

 KbTfis my;yJ fUj;Jf;fis ntspapLk;NghNjh my;yJ 
Muha;r;rpapd;NghNjh jq;fsJ ngaiuNah my;yJ milahsq;fisNah 
ntspaplkhl;Nlhk; vd;gijAk; njuptpj;Jf;nfhs;fpNwhk;. 

 ,e;j Muha;r;rpapy; gq;Nfw;gJ jq;fSila tpUg;gj;jpd; Ngupy; jhd; 
,Uf;fpwJ. 

 NkYk; ePq;fs; ve;NeuKk; ,e;j Muha;r;rpapypUe;J gpd; thq;fyhk; 
vd;gijAk; njuptpj;Jf;nfhs;fpNwhk;. 

 ,uj;j gupNrhjidapd; KbTfs; Muha;r;rpapd;NghNjh my;yJ 
Muha;r;rpapd; Kbtpd; NghNjhjq;fSf;F mwptpf;fg;gLk; vd;gijAk; 
njhptpj;Jf;nfhs;fpnwhk;. 

 

 

Muha;r;rpahsu; ifnahg;gk;    gq;Nfw;ghsh; ifnahg;gk; 

 

ehs; : 

,lk; : 

  



ABBREVIATIONS 

 

 BP  : Blood Pressure 

 B P  : Binding protein 

 BMI  : Body Mass Index 

 C-RP  : C – Reactive Protein 

 CT  : Computed Tomography 

 Da  : Dalton (standard unit of mass) 

 DBP  : Diastolic Blood Pressure 

 FNAC  : Fine Needle Aspiration Cytology 

 FT3  : Free T3 

 FT4  : Free T4 

 :GPCR : G protein coupled Receptor 

 Hcy  : Homocysteine 

 HDL-C : High density Lipoprotein – cholesterol 

 HHCE  : Hyper Homocysteinemia 

 HC  : Hip Circumference 

 HRE  : Hormone Responsive Element 

 KDa     : Kilo Dalton 

 LDL-C    :    Low density Lipoprotein – cholesterol 

 MAC       : Mid Arm Circumference 

 MPV       :  Mean Platelet Volume 

 OH        :     Overt Hypothyroidism 

 PDW      :   Platelet Distribution Width 

 PET        : Positron Emission Tomography 

 Plt         : Platelet count 

 P
H
         :   Potential of Hydrogen 

 PLC        :   Phospholipase C 



 PND       :       Paroxysmal Nocturnal Dyspnoea 

 RAIU     :     Radio Active Iodine Uptake 

 RT3           :   Reverse T3 

 SBP        :         Systolic Blood Pressure 

 SCH      :     Subclinical Hypothyroidism 

 SRIF      :  Somatotropin Release-Inhibiting Factor 

 T3                 :     Tri iodothyronine 

 T4                :  Tetra iodothyronine 

 TBG      :  Thyroid Binding Globulin 

 TFT  :          Thyroid Function Test 

 Tg AB     :  Thyroglobulin antibody 

 TC     :    Total cholesterol 

 Tc        :      Technetium 

 Tg            :    Thyroglobulin 

 TG       :   Triglyceride 

 TR             :   Thyrotropin  Receptor 

 TRH        :   Thyrotropin Releasing Hormone 

 TSH      :    Thyroid Stimulating Hormone 

 VLDL-C  :   Very Low density Lipoprotein – cholesterol 

 WC          :   Waist Circumference 

 WHR       :   Waist Hip Ratio 



MASTER CHART   -   CONTROL 

SL 
NO 

Age BMI WHR S.BP D.BP 
Free 
T3 

Free 
T4 

TSH T.chol LDL HDL TGL H.CYS CRP PT 

 

years 
wkg/h 

m² 
wc/hc 

mm 
Hg 

mm 
Hg 

ng/dl ng/dl µiu/ml mg/dl mg/dl mg/dl mg/dl µmol/l mg/dl lac/µl 

1 30 19.15 0.72 110 70 0.24 1 1.32 148 130 50 78 6.5 4 2.5 

2 47 24.14 0.85 130 80 0.23 1.4 3.63 150 110 56 80 7 4 3 

3 48 20.55 0.84 110 70 0.3 1.2 2.2 156 116 54 86 10 3 3 

4 35 18.75 0.7 100 70 0.3 1.23 1.31 160 114 42 70 12.5 2 3 

5 32 24.39 0.76 110 82 0.31 1.11 3.8 168 110 40 80 11.5 1 4 

6 38 20.81 0.88 130 70 0.31 1.04 3.38 186 108 44 150 6 4 4 

7 35 21.64 0.78 110 72 0.31 1.3 0.95 160 90 48 110 6 2 4 

8 54 22.43 0.75 100 70 0.35 1.61 2.24 146 86 40 100 6 3 3 

9 42 25.78 0.89 100 60 0.36 1.23 1.03 150 74 58 116 12 1 3 

10 34 19.53 0.7 110 70 0.38 1.12 2.64 180 76 56 130 10.5 2 2 

11 30 20.31 0.78 110 70 0.32 0.9 1.36 166 110 60 130 10.5 3 1.5 

12 36 20.08 0.8 100 70 0.32 1.01 2.21 174 112 58 140 6 4 2 

13 33 25 0.78 100 70 0.3 1.32 2.86 190 116 44 150 6 5 2.5 

14 45 24.84 0.81 110 60 0.31 0.95 1.15 156 130 42 110 10 6 3 

15 31 18.73 0.72 100 60 0.24 0.9 1.15 146 110 46 96 12.5 1 3.5 

16 35 18.66 0.7 112 70 0.36 1.1 1.15 148 136 54 88 14 2 3 

17 33 19.63 0.74 100 70 0.24 1.2 1.3 150 130 58 110 10.5 3 2.5 

18 37 22.77 0.87 100 60 0.29 1.1 2.41 162 110 50 140 10.5 4 3 

19 38 24.55 0.78 130 70 0.35 1.2 2.08 148 116 44 146 12 5 2.5 



20 43 22.86 0.8 110 70 0.24 0.9 2.56 150 110 52 130 12 6 4 

21 55 23.83 0.82 110 70 0.38 1.2 1.15 148 100 54 138 14 4 3 

22 44 22.58 0.81 100 70 0.33 1.17 2.31 152 96 58 130 12 2 2.5 

23 46 24.77 0.82 110 70 0.3 0.9 1.24 156 108 58 136 6.5 3 4 

24 36 23.53 0.78 100 70 0.31 1.1 2.06 160 112 56 140 10 4 3 

25 32 23.83 0.8 110 84 0.32 1.1 2.41 162 130 50 150 10 2 2 

26 38 23.24 0.87 130 80 0.23 1.1 1.31 140 136 56 100 8.5 4 2.5 

27 37 22.89 0.81 110 70 0.24 0.97 1.79 146 110 54 130 10.5 6 1.5 

28 35 24.19 0.82 110 70 0.3 1.2 2.12 148 130 50 130 12 6 2.5 

29 56 24.97 0.91 110 70 0.31 1.07 2.23 156 138 44 148 16.5 2 1.5 

30 30 20.81 0.84 100 70 0.36 1.2 2.38 160 114 58 156 30 8 1.5 

31 39 25.91 0.86 130 80 0.38 1.1 2.11 162 136 50 140 30.5 6 4 

32 45 25.71 0.85 140 86 0.36 1.1 2.34 184 138 40 150 24 4 4 

33 53 25.39 0.8 130 86 0.21 1.1 2.16 180 140 42 158 10.5 2 3 

34 60 24.97 0.9 130 80 0.31 1.2 3.98 228 146 40 234 12.5 4 1.8 

35 57 26.3 0.9 110 70 0.24 0.93 3.6 180 136 40 150 12 6 2.5 

36 59 25.48 0.84 100 70 0.38 1.05 3.95 162 140 42 140 30 6 2 

37 44 24.98 0.87 110 70 0.38 1.13 2.32 160 110 50 110 12.5 5 3 

38 49 25.1 0.8 130 82 0.21 1.11 3.08 168 100 50 130 10 5 3 

39 51 22.1 0.72 110 70 0.34 1.01 3.88 168 110 50 136 8 6 4 

40 58 24.09 0.81 130 80 0.31 1.12 2.38 182 136 40 130 6 6 4 

 



                                                                MASTER CHART    -    CASES 

Sl Age BMI WHR S.BP D.BP 
Free 

T3 

Free 

T4 
TSH T.chol LDL HDL TGL H.CYS CRP PLT 

  years 
wkg/h 

m² 
wc/hc 

mm 

Hg 

mm 

Hg 
ng/dl ng/dl µiu/ml mg/dl mg/dl mg/dl mg/dl µmol/l mg/dl lac/µl 

41 48 27.1 0.87 136 82 0.3 
0.9 

7.28 196 130 42 103 11.5 16 4.7 

42 33 25.64 0.9 130 86 0.32 
0.9 

6.08 168 136 40 100 8 6 4.8 

43 41 26.3 0.9 130 80 0.23 
0.9 

6.99 150 70 44 90 2 6 4.6 

44 40 27.47 0.83 132 84 0.35 
0.9 

7.82 198 130 40 110 10 8 4.4 

45 43 26.67 0.86 130 80 0.3 
0.9 

7.56 300 140 42 150 12 6 3.3 

46 32 24.98 0.84 110 70 0.31 
1 

6.16 154 116 44 92 8 25 4 

47 47 26.64 0.9 134 90 0.36 
0.9 

8.38 180 138 40 140 6.5 6 3 

48 49 30.22 0.9 130 90 0.38 
0.9 

9.61 210 130 48 110 8 7 2.5 

49 41 26.63 0.89 130 80 0.32 
1.02 

9.16 338 130 46 150 8 8 3.5 

50 50 26.67 0.88 136 84 0.31 
1.01 

6.09 150 110 42 130 6 14 4.6 

51 42 26.5 0.83 130 80 0.24 
0.9 

6.52 140 90 40 70 6 6 5 

52 35 26.5 0.87 140 82 0.31 
0.99 

7.36 160 136 42 160 8 4 5.3 

53 44 25.48 0.87 130 88 0.32 
0.9 

6.38 146 80 40 140 6 9 4.7 

54 39 25.71 0.94 140 90 0.38 
1.01 

7.88 168 70 44 156 6 10 5.2 

55 54 25.59 0.86 140 96 0.36 
0.92 

9.4 210 160 42 166 12 8 4.6 

56 49 27.34 0.91 130 90 0.2 
0.9 

6.86 140 100 40 130 24 12 4.8 

57 31 25.56 0.88 130 80 0.35 
0.91 

8.32 216 140 44 180 16 14 5.3 

58 56 26.64 0.86 140 90 0.18 
1 

8.83 260 160 40 190 12 6 5.2 

59 32 28.62 0.92 130 80 0.3 
0.9 

9.3 280 174 42 164 8 4 4.6 



60 53 29.97 0.92 140 82 0.31 
1.02 

8.9 306 162 44 168 10 10 5.1 

61 42 28.76 0.94 130 90 0.34 
0.91 

9.02 210 110 40 130 14 12 5.2 

62 46 31.16 0.85 140 88 2.9 
1 

9.06 302 140 44 167 22 10 4.8 

63 57 30.92 0.96 140 90 0.32 
0.96 

8.1 190 96 42 90 30 10 4.9 

64 44 27.84 0.92 130 86 0.34 
0.94 

6.8 186 72 40 100 24 8 4.7 

65 50 28.26 0.9 110 80 0.29 
0.9 

6.33 178 84 40 110 10 6 5 

66 42 27.48 0.87 130 90 0.36 
0.93 

9.4 302 110 40 172 16 11 5.1 

67 45 25.3 0.86 110 80 0.32 
0.91 

9.8 368 146 44 180 24 7 5.2 

68 48 29.05 0.88 130 90 0.38 
0.9 

8.09 316 158 42 164 30 12 4.2 

69 50 24.34 0.9 140 86 0.31 
0.99 

6.09 300 136 40 170 18 8 5.5 

70 37 26.14 0.87 130 90 0.31 
0.94 

9.11 300 140 40 302 32 12 4.8 

71 39 23.83 0.98 130 80 0.3 
0.9 

9.2 306 140 42 180 12 16 5.5 

72 38 24.89 0.82 140 80 0.38 
0.9 

7.88 190 90 42 157 10 10 5.3 

73 43 28.44 0.84 130 82 0.3 
0.92 

6.21 160 80 42 138 8 7 5.2 

74 40 26.11 0.9 140 90 0.24 
0.99 

9.08 290 130 42 164 16 14 4.5 

75 36 27.27 0.9 130 88 0.32 
0.9 

9.65 300 140 46 168 24 16 5.3 

76 38 23.15 0.86 110 80 0.24 
0.9 

7.32 160 70 44 90 30 8 4.5 

77 47 26.9 0.88 140 80 0.32 
0.9 

8.99 304 130 42 172 36 10 4.6 

78 30 28.07 0.9 100 70 0.38 
1 

7.8 165 136 48 64 26 12 4.8 

79 58 26.56 0.86 140 90 0.32 
0.96 

8.99 238 138 54 180 26 8 5.5 

80 59 29.33 0.82 150 92 0.3 
0.9 

9.8 246 146 42 182 30.5 16 5.5 

  


