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   ABSTRACT 

 

AIMS AND OBJECTIVE: - 

1. To estimate the prevalence of cardiovascular risk factors in patients with subclinical 

hypothyroidism. 

2.Presence of risk factors thus confirms cardiovascular events in subclinical 

hypothyroidism. 

   

TYPE OF STUDY: - Observational descriptive study. 

 

MATERIALS AND METHODS: - 

Sample size-60 

Sampling technique - convenience sampling. 

INCLUSION CRITERIA –Adults who give consent for the study in the age group of 18- 

60 years and fit into the criteria for subclinical hypothyroidism attending the OPD and 

patients  getting  admitted  on  IPD  basis  in  SDM  hospital . 

EXCLUSION CRITERIA – Diagnosed as hyperthyroid or hypothyroid and on  

Medication that affect thyroid hormone levels 

 

RESULTS: - 

The observational study was done to look for the prevalence of cardiovascular disease 

risk factors in subclinical hypothyroidism individuals (60 participants ).there was no 

correlation between the individual variables and TSH values .38.345% had elevated 

%had elevated FBS values,45% had elevated PPBS values ,51.7% had elevated 

triglycerides ,85% had less than 50 mg/dl,55% had elevated LDL values ,33.8% had 

elevated cholesterol levels ,50% had elevated BMI more than 25,505 had elevated 

blood pressure, and elevated hsCRP was also seen in many of the individual. 
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CONCLUSION: -  

In the above study done, sub clinical hypothyroidism is a laboratory diagnosis .Similar to 

overt hypothyroidism in whom cardiovascular diseases risk is known entity ,sub clinical  

hypothyroidism is also associated with varied risks such as hypertension, dyslipidemia,  

elevated hsCRP , BMI , abdominal circumference , hyperglycemia . All the above are  

known risk factors for CVD . Hence monitoring in follow up of the sub clinical 

 hypothyroidism patients  should include screening  for the above things and timely 

 initiation of their correction  can  help  in reducing  the risk factors 
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INTRODUCTION 

 

Thyroid diseases are one of the most common endocrine disorders occurring worldwide1. 

Hypothyroidism is defined as deficiency of thyroid hormones. It results from reduced secretion 

of thyroid hormones which results in generalized slowing down of metabolic processes. Primary 

hypothyroidism accounts for over 99.5% of cases of thyroid gland failure and < 0.5% result from 

disorder of the pituitary gland or hypothalamus (Central hypothyroidism)2. 

 Subclinical hypothyroidism is defined as a serum thyroid stimulating hormone (TSH) above the 

defined upper limit of the reference range, with a serum free thyroxine (FT4) within the reference range. 

Overt hypothyroidism refers to cases in which the serum thyroid stimulating hormone (TSH) 

concentration is elevated and free thyroxine (FT4) is below the reference range3.  

Overt hypothyroidism is known to affect metabolism of lipids cardiovascular functions 

including blood vessels and thereby increases cardiovascular risks. In the same way sub clinical 

hypothyroidism also carries significant association with many of the cardiovascular disease risk factors. 

Lot of studies show strong association between CVD risk factors and subclinical hypothyroidism 

.However there are still many trials on the role of treatment of the patients of subclinical hypothyroidism 

in association with CVD risk factors.                    

People with hypothyroidism have several non-specific signs and symptoms.  There is  

no single symptom or sign which is indicative of hypothyroidism or subclinical  

hypothyroidism .There are very few studies on the above data in the region of  

Karnataka . Hence the above study was conducted at SDM medical college to know  

the extent of burden of subclinical hypothyroidism and also the spectrum of CVD  
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risk factors in these patients  

AIMS AND OBJECTIVE 

 

1. Aim is to estimate the prevalence of cardiovascular disease risk factors in the patients with 

sub clinical hypothyroidism 

 
 

2. Association of development of CVD risk factors with subclinical hypothyroidism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           REVIEW OF LITERATURE 

 

Reduced thyroid hormone results in hypothyroidism. It may be either primary hypothyroidism 

or secondary (central) hypothyroidism. Reduced action of thyroid hormones at the tissue level are other 
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rare causes 4. Hypothyroidism is 4 to 6 fold more common in females and its prevalence increases with 

advancing age1. 

HISTORICAL ASPECTS OF THYROID DISEASE5: 

In earlier years, the thyroid gland was considered to be a rudimentary structure. The importance 

of the thyroid gland was not recognized until the end of 19th century. Thomas Bilzard Curling in 1850 

observed the absence of thyroididiotic-looking looking girls, but its association with clinical symptoms 

were not recognized. Symptoms of severe hypothyroidism (Myxedema) were first described by William 

Gull, Governor of Guys Hospital in London. In 1878 Ord a Physician from St Thomas Hospital in 

London, coined the term Myxedema. 

 Subsequent studies done by Sir William Horsley confirmed cretinism and thyroid had strong 

association. Professor Theodore Kocher of Berne observed that, those patients who had undergone total 

thyroidectomy had symptoms similar to cretinism. 

Treatment of hypothyroidism was not known until Murray cured one patient with sheep thyroid 

extract. Subsequently pure form of thyroid hormone was extracted by Calvin Kendal in 1914 which 

paved the way for definitive treatment. 

 

 

 

EPIDEMIOLOGY OF SUBCLINICAL  HYPOTHYROIDISM: 
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The prevalence of hypothyroidism varies between 0.1 - 2% in other parts of world. In the United 

States National Health and Nutrition Examination Survey (NHANES III), prevalence of subclinical 

hypothyroidism was found to be 4.3%6. 

In the Colorado7 thyroid disease prevalence study done in USA, the prevalence of 

hypothyroidism was 9.5%. The incidence was more in female compared to males and incidence 

increased with advancing age. 

Hypothyroidism is prevalent throughout India. In a study by Unnikrishnan et al. in Kerala the 

prevalence of  sub-clinical hypothyroidism were  9.4%1. The prevalence was 11.4% in women as 

compared to 6.2% in men.  

 

ANATOMY AND DEVELOPMENT9: 

The thyroid (Greek thyreos, shield, plus eidos, form) consists of two lobes connected by an 

isthmus. The normal thyroid is 12–20 gm size, highly vascular, and soft in   consistency.  

The thyroid gland develops  during third week of gestation  from the floor of the primitive 

pharynx .  Along this developmental tract, there is rare chances of ectopic  lingual thyroid ,thyroglossal 

cyst . Thyroid hormone synthesis normally begins at about 11 weeks of gestation9. 

 

 

 

REGULATION OF THE THYROID AXIS9: 
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The thyroid axis has  an endocrine feedback loop. Hypothalamic thyrotropin- releasing  hormone 

(TRH) stimulates pituitary production of TSH, which in turn, stimulates thyroid hormone synthesis and 

secretion. 

The  TSH establishes the “ set point”. TRH is the major positive regulator of TSH synthesis and 

secretion.  

REGULATION OF THE THYROID AXIS  
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+             TSH +       -  
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Fig1. Regulation of the thyroid axis 

Reduced levels of thyroid hormones increase basal TSH production and enhance TRH-mediated 

stimulation of TSH. High thyroid hormone levels rapidly and directly suppress TSH gene expression, 

secretion and inhibit TRH stimulation of TSH, indicating that thyroid hormones are the dominant 

regulator of TSH production.  TSH is released in a pulsatile manner being  its highest levels  at night. 

However, these TSH excursions are modest in comparison to those of other pituitary hormones, in part, 

because TSH has a relatively longer plasma half-life (50 min)9.  

Consequently, single measurements of TSH are adequate for assessing its circulating level. TSH 

is measured using immunoradiometric assays that are highly sensitive and specific. TSH can be used 

for the diagnosis of hyperthyroidism (low TSH) as well as hypothyroidism (high TSH)9. 

 

 

 

 

 

 

 

 

 

THYROID HORMONE SYNTHESIS9: 
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Iodine Metabolism and Transport: 

Iodide uptake is a critical first step in thyroid hormone synthesis. Ingested iodine is bound to 

serum proteins, particularly albumin. Unbound iodine is excreted in the urine. The thyroid gland extracts 

iodine from the circulation in a highly efficient manner.  Iodide uptake is mediated by sodium iodide 

symporter (NIS), which is expressed at the basolateral membrane of thyroid follicular cells. Low iodine 

levels increase the amount of NIS and stimulate uptake, whereas high iodine levels suppress NIS 

expression and uptake. The selective expression of NIS in the thyroid allows isotopic scanning, 

treatment of hyperthyroidism, and ablation of thyroid cancer with radioisotopes of iodine9. 

FOLLICUAR CELL 

 

Fig2. Thyroid Hormone Synthesis 

DIT, diiodotyrosine; MIT, monoiodotyrosine; NIS, sodium iodide symporter; Tg, 

thyroglobulin; TPO, thyroid peroxidase; TSH-R, thyroid-stimulating hormone receptor. 

Organification, Coupling, Storage, and Release9: 
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After iodide enters the thyroid, it is trapped and transported to the apical membrane of thyroid 

follicular cells, where it is oxidized in an organification reaction that involves TPO and hydrogen 

peroxide produced by dual oxidase (DUOX) and DUOX maturation factor (DUOXA). The reactive 

iodine atom is added to selected tyrosine residues within thyroglobulin (Tg). The iodotyrosines in Tg 

are then coupled via an ether linkage in a reaction that is also catalyzed by TPO. Either T4 or T3 can be 

produced by this reaction, depending on the number of iodine atoms present in the iodotyrosines. 

After coupling, Tg is taken back into the thyroid cell, where it is processed in lysosomes to 

release T4 and T3. Uncoupled mono- and   diiodotyrosines (MIT, DIT) are deiodinated by the enzyme 

dehalogenase, thereby recycling any iodide that is not converted into thyroid hormones9. 

 ETIOLOGICAL CLASSIFICATION OF HYPOTHYRODISM4: 

A) PRIMARY HYPOTHYROIDISM: 

I) Acquired: 

• Hashimotos thyroiditis 

• Iodine deficiency (endemic goitre) 

• Drugs blocking synthesis or release of T4 (e.g. Lithium, Ethionamide, Sulphonamide, Iodide) 

• Goitrogens in food stuffs or as endemic substances or as pollutants 

• Cytokines (interferon-alfa and interleukin-2) 

• Thyroid infiltration (amyloidosis, hemochromatosis, sarcoidosis, Riedel’s, Struma, Cystinosis, 

scleroderma) 

• Post ablative thyroiditis due to Iodine-131, surgery or therapeutic irradiation for non-thyroidal 

malignancy 

II) Congenital: 



24 
 

• Iodide transport or utilisation defect 

• Iodotyrosine dehalogenase deficiency 

• Organification disorders (TPO deficiency or dysfunction) 

• Defects in thyroglobulin synthesis or processing 

• TSH receptor defects 

• Thyroid GS protein abnormalities 

• Idiopathic TSH unresponsiveness 

III) Transient (Post-thyroiditis) hypothyroidism: 

• Following sub-acute, painless or post-partum thyroiditis. 

IV) Consumptive hypothyroidism: 

• Rapid destruction of thyroid hormones due to T3 Deiodinase  expressions in large hemangiomas 

or hemangioendotheliomas. 

V) Defects in thyroxine to triiodothyronine conversion: 

• Selenocystiene insertion sequence binding protein-2 defect (SBP2). 

VI) Drug induced thyroid destruction: 

• Tyrosine kinase inhibitor (e.g Sunitinib). 

 

 

 

B. CENTRAL HYPOTHYROIDISM: 
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I) Acquired: 

• Pituitary origin (secondary) 

• Hypothalamic disorders (Tertiary) 

• Bexarotene (Retinoid X receptor agonist) 

• Dopamine or severe illness 

II) Congenital: 

• TSH Deficiency or structural abnormality 

• TSH Receptor defect 

III) Resistance to thyroid hormones: 

• Generalised 

• Pituitary dominant 

PRIMARY HYPOTHYROIDISM: 

Hashimotos thyroiditis: 

Chronic auto immune thyroiditis (Hashimoto’s thyroiditis) is due to thyroid peroxidase auto 

antibodies. Autoimmune hypothyroidism is associated with polymorphism in susceptibility genes . Its 

prevalence is higher in high iodine intake areas, than in iodine deficient areas10.    

 

 

Post –operative and post radiation hypothyroidism: 
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Hypothyroidism after surgical removal of thyroid depends on the extent removed and the 

presence of auto–immune thyroid disease. Up to 40% of patients who undergo   thyroidectomy for 

Graves’ disease develop hypothyroidism4. 

CENTRAL HYPOTHYROIDISM11: 

Central hypothyroidism includes both pituitary and hypothalamus causes. Hypothalamic 

disorders cause reduced TSH secretion by impairing the production or transport of TRH to the pituitary 

gland. Hypothyroidism may occur because the pituitary secretes TSH in insufficient quantities or 

secretes TSH with an abnormal glycosylation pattern which reduces the biological activity of TSH. 

Central hypothyroidism is relatively rare condition occurring equally in both sexes. Congenital 

causes of central hypothyroidism are pituitary hypoplasia, midline defects and Rathke’s pouch cysts or 

to functional defects in TSH biosynthesis and release. Central hypothyroidism in adults is mostly due 

to pituitary macro adenomas, pituitary surgeries or radiation. Less common causes are head injury, 

ischemic necrosis due to postpartum hemorrhage (Sheehan’s hypophysitis). Iatrogenic causes of central 

hypothyroidism are from selective ligand bexarotene (Targretrin) which is used in cutaneous T- cell 

lymphoma. 

 

 

 

 

REVERSIBLE AUTOIMMUNE HYPOTHYROIDISM10: 
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In 5% of chronic autoimmune thyroiditis spontaneous recovery does occur; likelihood of 

spontaneous recovery in the presence of goitre, relatively high thyroidal radioiodine uptake and a 

preserved increase of T3 after the administration of TRH during thyroxine treatment. 

Cytokine Induced Thyroiditis: Treatment with interleukin-2 or interferon-alpha of patients with 

malignant tumors or hepatitis-B or C causes abnormal thyroid function in 5- 20%. 

POST OPERATIVE AND POST RADIATION HYPOTHYROIDSM12: 

Surgery: An important cause of hypothyroidism is surgical removal of the gland. About 40% of the 

patients who undergo thyroidectomy for Grave’s disease develop hypothyroidism. Frequency of 

hypothyroidism depends on the amount of tissue removed and the presence of active thyroiditis. 

Hypothyroidism after surgical removal of multinodular goitre is less common (15%). Myxedema occurs 

almost invariably after sub-total thyroidectomy for Grave s thyroiditis and after removal of lingual 

thyroids. 

Radioiodine: A leading cause of hypothyroidism is radioiodine treatment of Grave’s disease. 

Frequency in which hypothyroidism develops depends on dose of radioactive iodine administration. 

Incidence is 70%, ten years after treatment12. 

External Irradiation: Therapeutic radiation of the neck for any of the malignant diseases like 

Hodgkin’s disease, Non- Hodgkin’s lymphoma, cancers of the head and neck (laryngeal Carcinoma) 

can develop hypothyroidism. Total body irradiation for acute leukemia or aplastic anemia causes 

subclinical hypothyroidism in about 25% of the cases12. 

 

INFILTRATIVE AND INFECTIOUS DISEASES: 
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Infiltrative and infectious diseases like sarcoidosis, cystinosis, progressive systemic sclerosis 

and amyloidosis may rarely cause hypothyroidism. Infection is more common in immuno-compromised 

patients and causes hypothyroidism in subjects with pre-existing thyroid abnormalities4. 

CONGENITAL HYPOTHYROIDISM: 

Congenital hypothyroidism can be permanent or transient. Permanent causes are loss of 

functional tissue (thyroid dysgenesis) or functional defects in thyroid hormone biosynthesis. Transient 

hypothyroidism is due to transplacental passage of TSH receptor blocking antibodies or iodine excess4. 

IODINE DEFICIENCY AND IODINE EXCESS: 

Iodine deficiency causes hypothyroidism and goitre; excess can also result in hypothyroidism 

due to failure to escape from the Wolff-Chaikoff effect. Patients with chronic autoimmune thyroiditis, 

post-partum thyroiditis or post-radiation thyroiditis or surgical therapy are prone to iodine induced 

hypothyroidism. 

Sources of iodine excess are iodine-rich diet, iodine containing drugs like potassium iodide, 

vitamin preparations, topical antiseptics, radiographic contrast agents and amiodarone6. 

DRUG INDUCED HYPOTHYROIDISM: 

The use of anti-thyroid drugs (carbimazole, methimazole, propylthiouracil) can cause 

hypothyroidism. Other common drugs being implicated are lithium, resorcinol, benzoic acid compounds 

like Para- amino salicylic acid, oral sulfonylurea compounds, phenylbutazone, and aminoglutethimide, 

amiodarone13. 

CONSUMPTIVE HYPOTHYROIDISM (MASSIVE INFANTILE HYPOTHYROIDISM)12: 
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Severe hypothyroidism has been described in a few infants with massive hemangiomas due to high level 

of activity of type-3 iodothyronine deiodinase in the hemangiomas tissue. Type-3 deiodinase inactivates 

T4 by conversion into reverse T3 and   T3 conversion into 3, 3’- diiodothyronine 4. 

PATHOLOGY OF HYPOTHYROIDISM4: 

The characteristic pathological finding is accumulation of hyaluronic acid and other 

glycosaminoglycans in interstitial tissue. The skin is hyper-keratotic, plugging of sweat glands and hair 

follicles is present, dermis is edematous, collagen fibers are separated, swollen, and frayed. Skeletal 

muscles are swollen and grossly pale and edematous; heart may be dilated and hypertrophied. Interstitial 

edema and increase in fibrous tissue is present. Skeleton is usually dense. In children bone maturation 

is usually retarded and epiphyseal dysgenesis is present. Brain shows atrophy of the cells, gliosis and 

foci of degeneration. In untreated congenital hypothyroidism brain retains infantile characteristics; there 

is neuronal hypoplasia. It retards myelination and decreases the vascularity. Blood vessels are 

atherosclerotic 12. 

 

 

 

 

 

 

SYSTEMIC MANIFESTATIONS OF HYPOTHYROIDISM: 
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The clinical symptoms depend on cause, duration and severity of the hypothyroid state. 

ENERGY AND NUTRIENT METABOLISM: 

Energy metabolism: Thyroid hormone deficiency slows metabolism, resulting in decreased resting  

energy expenditure, oxygen consumption and utilization of substances. Body weight increases by 

average of 10% due to increase of body fat and retention of water and salt14. 

Effect on Protein metabolism: Synthesis and degradation of proteins are reduced but hypothyroid 

patients are in positive nitrogen balance. Total albumin levels increase in myxoedema14. 

Effect on carbohydrate metabolism: Glucose is absorbed from the intestine at a slower rate than 

normal. Fasting plasma glucose and fasting insulin levels usually are normal15. 

Effect on Lipid metabolism: In hypothyroidism total cholesterol and LDL cholesterol increase with 

modest increase in triglycerides; there is no increase in HDL cholesterol. Thyroid hormones induce the 

3-hydroxy 3-methyl glutaryl-co enzyme-A reductase (HMG CoA) which is first step in cholesterol 

synthesis. Triiodothyronine (T3) up regulates LDL receptors by controlling the LDL receptor gene 

activation. This T3 mediated gene activation is done by direct binding of T3 to specific thyroid hormone 

responsive elements (TRE). Thyroid hormone regulates key enzymes in lipogenic and lipolytic 

pathways in both liver and adipose tissues2. 

Triiodothyronine acts via binding to thyroid hormone receptors (TR) that are members of nuclear 

receptor super family. Thyroid hormone receptors (TR) are ligand dependent transcription factors 

encoded by two different genes, TR alpha and TR beta located on human chromosome number 17 and 

13 respectively. The four T3 binding isoforms alpha 1, beta 1, beta 2, beta 3 are derived from TR alpha 

and TR beta genes by alternate splicing of primary transcripts. Each TR isoform has unique development 

and tissue specific expression patterns. TRs regulate transcription by binding to the thyroid responsive 
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elements in the promoter region of T3 target genes. In addition to the effects of T3 and various types of 

TRE, TR transcription is modulated by tissue and development dependent TR isoform expression and 

by host of corepressors and coactivators16. 

Triiodothyronine (T3) also controls the sterol regulatory element binding protein –2 (SREBP-2) 

which in turn regulates LDL receptor expression. T3 is also associated with protecting LDL from 

oxidation2. 

Thyroid hormones can influence HDL metabolism by increasing cholesterol transfer protein 

which exchanges cholesterol esters from HDL to very low density lipoproteins (VLDL) and TG to 

opposite direction. Therefore, cholesterol ester transport protein plays an important role in the 

metabolism of HDL and Apo lipoprotein A-1 and in reverse cholesterol transfer pathway17. Thyroid 

hormones also stimulate lipoprotein lipase which catabolizes TG rich lipoproteins and hepatic lipase  

which hydrolyses HDL and contributes to the conversion of intermediate density lipoproteins (IDL) to 

LDL and in turn LDL to small dense LDL2. 

             Another effect of T3 is up regulation of Apo lipoprotein –A which    plays a major role in TG 

regulation16. Thyroid hormones also influence number of factors that increase CVD risk. In 

hypothyroidism, there is increased oxidizability of LDL, which results in modified LDL which is no 

longer recognized by (Apo lipoprotein –B) LDL receptor but is taken up by scavenger receptor on 

macrophages. Unlike LDL receptor, the scavenger receptor is not down regulated with cellular 

cholesterol accumulation and therefore provides pathway for continuous uptake of these chemically 

mediated lipoproteins which ultimately leads to foam cell formation.   T4 prevents oxidation of LDL18. 

  In one study subclinical hypothyroidism was associated with increased intima, media thickness19. 

SYMPTOMS AND SIGNS OF HYPOTHYROIDISM: 
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All the organ systems are affected by hypothyroidism. 

Skin, Hair and Nail changes: 

Direct thyroid hormone action on skin is mediated through the thyroid hormone receptors. All 

the three thyroid binding isoforms of TR have been identified in skin tissues. TR are found  in 

keratinocytes, skin fibroblasts, hair erector pili muscles, other smooth muscle cells, sebaceous gland 

cells, vascular endothelial cells and number of cells that make up the hair follicle20. 

Skin, Hair and Nail changes: 

Skin changes 

Coarsened, thin, scaly skin(epidermal) 

Dermal changes; 

Non   pitting edema (myxoedema) 

Carotenemia 

Hair and nail changes 

Dry, brittle, coarse hair, alopecia  

Coarse, dull, thin, brittle nails 

Loss of lateral third of eyebrow 

Sweat gland changes 

Dry skin  

Decreased sweating 

Others Pallor, purpura, ptosis, vitiligo 

 

Epidermal changes: Because of the hindrance of barrier function epidermal thinning and 

hyperkeratosis occurs giving the skin rough and scaly look. 

Dermal changes: Increased accumulation of hyaluronic acid in hypothyroidism causes myxedema. 

Hyaluronic acid is hygroscopic material which imbibes water and produces mucinous edema.21 
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Hair and nail changes: Deficiency of thyroid hormones affects both resting phase and growing phase 

of hair growth cycle22. 

Sweat glands: In hypothyroid patients, atrophic sweat glands and decreased eccrine gland secretion 

causes the dryness of skin20. 

CARDIOVASCULAR SYSTEM: 

• Bradycardia 

• Diastolic hypertension 

• Pericardial effusion 

In hypothyroidism there is resting diastolic dysfunction and both diastolic and systolic 

dysfunction on exertion due to slowed myocardial relaxation and impaired ventricular filling, increased 

systemic vascular resistance and normal or decreased resting heart rate, decreased contractility and 

decreased cardiac output. 

Pericardial effusions are observed in 25% of patients with overt hypothyroidism.   Probable 

causes include increased capillary permeability, increased volume of distribution of albumin and 

impaired lymphatic drainage23. 

RESPIRATORY SYSTEM: 

Pulmonary: 

• Dyspnea on exertion 

• Obstructive sleep apnea 

 



34 
 

In hypothyroidism the respiratory muscles may be infiltrated with myxedematous tissues and 

there is depression of both the hypoxic and the hypercapnic ventilatory drive can cause alveolar 

hypoventilation and carbon dioxide retention, which in turn can contribute to the development of 

myxedema coma24. Obstructive sleep apnea is common but is reversible with restoration of a euthyroid 

state4. 

ALIMENTARY SYSTEM: 

Gastrointestinal: 

• Constipation 

• Anorexia 

• Nausea 

• Vomiting,  

• dyspepsia 

• Ascites 

Decreased food intake and decreased peristaltic activity causes reduced GI motility and so 

causes vomiting, constipation. 

Hypothyroidism can cause ascites with a high protein content. Various causes have been 

proposed including chronic right sided heart failure and increased permeability of vascular 

endothelium25. 
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CENTRAL AND PERIPHERAL NERVOUS SYSTEM: 

• Slowed speech, movement and mentation 

• Delayed relaxation phase of deep tendon reflexes 

Deficiency in fetal life or at birth leads to impaired neurologic development. All intellectual 

functions, including speech, are slowed in thyroid hormone deficiency. Loss of initiative is present, and 

memory defects are common. Positron emission tomography ( brain scans of hypothyroid patients 

before and after T4 therapy demonstrate reversible reduced glucose uptake in specific brain areas, such 

as the limbic system, which also correlates with behavioral and psychiatric symptoms25. Psychiatric 

disorders are common and are usually of the paranoid or depressive type and may induce agitation 

(Myxedema madness). Headaches are frequent. Cerebral hypoxia due to circulatory alterations may be 

prolonged and can lead to stupor or coma. Other factors predisposing to coma in hypothyroidism include 

exposure to severe cold, infection, trauma, hypoventilation with carbon dioxide retention, and 

depressant drugs27. 

Hearing loss of the perceptive type is frequent due to myxedema of the eighth cranial nerve and 

serous otitis media. Perceptive deafness may also occur in association with a defect in the organic 

binding of thyroidal iodide (Pendred’s syndrome). Thick, slurred speech and hoarseness are caused by 

myxoedematous infiltration of the tongue and larynx, respectively. Body movements are slow and 

clumsy, and cerebellar ataxia may occur. Numbness and tingling of the extremities are frequent; in the 

fingers, these symptoms may be caused by compression from glycosaminoglycans deposits in and 

around the median nerve in the carpal tunnel (carpal tunnel syndrome). The tendon reflexes are slow, 

especially during the relaxation phase, producing the characteristic “hung-up reflexes”; this 

phenomenon is caused by a decrease in the rate of muscle contraction and relaxation rather than a delay 

in nerve conduction24. 



36 
 

Histopathologic examination of the brain in patients with untreated hypothyroidism reveals that 

the nervous system is edematous with mucinous deposits in and around nerve fibers. In patients with 

cerebellar ataxia, neural myxoedematous infiltrates of glycogen and mucinous material are present in 

the cerebellum. There may be foci of degeneration and an increase in glial tissue. The cerebral vessels 

may show atherosclerosis, but this is much more common if the patient has had coexistent 

hypertension4. 

 

MUSCULAR SYSTEM: 

Stiffness and aching of muscles are common and are worsened by cold temperatures. Delayed 

muscle contraction and relaxation cause the slowness of movement and delayed tendon jerks. Muscle 

mass may be reduced or enlarged due to interstitial edema. Muscle mass may be slightly increased, and 

the muscles tend to be firm. Rarely, a profound increase in muscle mass with slowness of muscular 

activity may be the predominant manifestation (Kocher-Debre-Semelaigne syndrome or Hoffmann 

syndrome). Myoclonus may be present. The electromyogram may be normal or it may exhibit 

disordered discharge, hyperirritability, and polyphasic action potentials28. 

On Histopathologic examination, the muscles appear pale and swollen. The muscle fibres may 

show swelling, loss of normal striations, and separation by mucinous deposits. Type I muscle fibres 

tend to predominate29. 
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SKELETAL SYSTEM: CALCIUM AND PHOSPHORUS METABOLISM: 

The thyroid hormone receptor isoforms alpha and beta have specific roles in bone maturation. 

Thyroid hormone plays a major role in the maturation of bone. Deficiency of thyroid hormone in early 

life leads to both a delay in development and an abnormal, stippled appearance of the epiphyseal centres 

of ossification (epiphyseal dysgenesis). Impairment of linear growth leads to dwarfism in which the 

limbs are disproportionately short in relation to the trunk but cartilage growth is unaffected30. 

In adult Skeleton thyroid hormones act as homeostatic regulators that maintain bone mass. In 

hypothyroidism, there is reduced bone turn over affecting both bone resorption and bone formation30. 

Urinary excretion of calcium is decreased, as is the glomerular filtration rate, whereas fecal 

excretion of calcium and urinary and fecal excretion of phosphorus are variable. Calcium balance is also 

variable, and any changes are slight. The exchangeable pool of calcium and its rate of turnover are 

reduced, reflecting decreased bone formation and resorption. Because levels of parathyroid hormone 

are often slightly increased, some degree of resistance to its action may be present; levels of 1, 25 

(OH)2D (di hydroxy vitamin D) are also increased. 

Levels of calcium and phosphorus in serum are usually normal, but calcium may be slightly 

elevated. The alkaline phosphatase level is usually below normal in infantile and juvenile 

hypothyroidism4. 

 

 

 

RENAL FUNCTION: WATER AND ELECTROLYTE METABOLISM: 
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Thyroid hormones (TH) are essential for an adequate growth and development of the kidney. 

Thyroid dysfunction causes remarkable changes in glomerular and tubular functions and electrolyte and 

water homeostasis. Hypothyroidism is accompanied by a decrease in glomerular filtration, 

hyponatremia, and an alteration of the ability for water excretion. Renal blood flow, glomerular filtration 

rate, and tubular re-absorption and secretory functions are reduced31. 

Blood urea nitrogen and serum creatinine levels are normal, but uric acid levels may be 

increased. Urine flow is reduced, and delay in the excretion of a water load may result in reversal of the 

normal diurnal pattern of urine excretion. The delay in water excretion appears to be due to decreased 

volume delivery to the distal diluting segment of the nephron as a result of the diminished renal 

perfusion; evidence supporting inappropriate secretion of vasopressin (syndrome of inappropriate anti 

-diuretic hormone secretion). Mild proteinuria may occur32. 

HEMATOPOIETIC SYSTEM: 

The red blood cell mass is decreased. The most common form of anemia is normocytic, 

normochromic anemia. Less commonly the anemia is macrocytic, sometimes from deficiency of 

vitamin - B12. The frequent menorrhagia and the defective absorption of iron resulting from 

achlorhydria may contribute to a microcytic and hypo chromic anemia. 

The total and differential white blood cell counts are usually normal, and platelets are adequate, 

although platelet adhesiveness may be impaired. The intrinsic clotting mechanisms may be defective 

because of decreased concentrations in plasma of factors VIII and IX, and this, together with an increase 

in capillary fragility and the decrease in platelet adhesiveness, may account for the bleeding tendency 

that sometimes occurs33,34. 

REPRODUCTIVE FUNCTION: 
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In both sexes, thyroid hormones influence sexual development and reproductive function. In 

adult women, severe hypothyroidism may be associated with diminished libido and failure of ovulation. 

Secretion of progesterone is inadequate, and endometrial proliferation persists, resulting in excessive 

and irregular breakthrough menstrual bleeding. Fertility is reduced, and there is an increase in 

spontaneous abortion and preterm delivery, although many pregnancies are successful. Pregnancy 

complications are associated with both overt and subclinical hypothyroidism. Primary ovarian failure 

can also be seen in patients with Hashimoto’s thyroiditis as part of an autoimmune polyendocrine 

syndrome. 

Hypothyroidism in men may cause diminished libido, erectile dysfunction, and oligospermia. A 

significant fraction of men with hypothyroidism or hyperthyroidism have moderate to severe erectile 

dysfunction that improves with    treatment of the thyroid disease35. 

            The metabolism of both androgens and estrogens is altered in hypothyroidism. Hypothyroidism 

favors metabolism of estradiol and oestrone via 16 alpha – hydroxylation rather than 2-oxygenation, 

with the result that formation of estriol is increased and that of 2-hydroxyestrone and its derivative, 2-

methoxyestrone is decreased. 

The sex hormone- binding globulin in plasma is decreased, the result that plasma concentrations 

of both testosterone and estradiol are decreased, but the unbound fractions are increased. 

 

 

 

RELATION BETWEEN HYPOTHYROIDISM AND LIPID PROFILE: 
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In hypothyroidism patients, there is a negative effect on the lipoprotein profile; high density 

lipoprotein cholesterol (HDL), triglycerides (TG), total cholesterol (TC) and low density lipoprotein 

cholesterol (LDL). This translates into sizable cardiovascular risks if left untreated. 

Prakash et al, in their study on relationship between hypothyroidism and lipid profile clearly 

showed that the effects of hypothyroidism on lipid metabolism is more marked in patients with higher 

serum TSH. Even mild elevations of TSH are associated with change in lipid profile significant enough 

to raise the cardiovascular risk. The higher incidence of hypothyroidism among middle aged women is 

associated with increase in total plasma cholesterol. Hypothyroidism results in small increase in low 

density lipoprotein, total serum cholesterol, mild decrease in high density lipoprotein and enhanced risk 

of atherosclerosis and coronary artery disease. Hypothyroidism, often accompanied with diastolic 

hypertension in conjunction with dyslipidemia may promote atherosclerosis. Thyroxine therapy in 

effective dose usually leads to considerable improvement   in lipid profile36. 

Teixeira et al in their study of lipid profile in different degrees of hypothyroidism and effects of 

levothyroxine replacement in mild thyroid failure studied 226 participants in the year between 2001 and 

2006. Of these 133 patients had subclinical hypothyroidism (SH), 23 patients had mild hypothyroidism 

(MH). 70 patients had no thyroid disorder. Increase occurred in means of different atherogenic lipid 

variables in patients with SH as compared to Euthyroid patients, in MH patients when compared with 

SH patients, the post hoc analysis detected that in MH patients the levels were significantly greater37. 

In the same study sub-clinical hypothyroid patients were subdivided according to basal TSH 

levels (Level 1 if TSH between 4-8 micro IU /dl; Level 2 TSH between 8-12 micro IU/dl; Level 3 TSH 

above 12 micro IU /dl). Patients with greater levels of TSH had greater measured serum TG, and 

APOB/APOA index. A positive correlation was found between TSH and TG. (rs-0.219, p- 0.001), APO-

B (rs- 0.205, p- 0.002) and TC (rs- 0.107,  p-0.006). 
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Kung Lee et al, in a study of serum TSH levels in healthy Koreans and the association of serum 

TSH with lipid concentration and metabolic syndrome studied a total of 7270 subjects, measured serum 

TSH levels and compared with lipid profiles38. TSH had significant positive correlation with serum total 

cholesterol, triglycerides and low density lipoprotein cholesterol regardless of sex, age, season, obesity 

or menopausal status38. 

Tagami et al studied lipid profiles in untreated patients with Hashimoto thyroiditis and the effects 

of thyroxine treatment and subclinical hypothyroidism with Hashimotos thyroiditis reviewed medical 

records of consecutive 1181 patients with adult Hashimotos thyroiditis and 830 cases were adopted for 

the study. There was significant positive correlation between serum TSH levels and lipid parameters 

such as total cholesterol (TC), triglycerides (TG), HDL cholesterol (HDL-C), LDL cholesterol (LDLC). 

In contrast there   was significant   negative correlation between serum T4 levels and all of these lipid 

parameters39. 

According   to  thyroid  function the cases were classified into four groups such as thyrotoxicosis, 

euthyroidism, subclinical hypothyroidism and overt hypothyroidism. TC, HDL-C, non-HDL-C and 

LDL-C of thyrotoxicosis patients were significantly lower than those of euthyroid cases. In contrast, 

TC, TG, HDL-C, non-HDLC, LDL-C and L/H in overt hypothyroidism were significantly higher than 

those in euthyroidism40. 

Interestingly LDL-C and L/H of subclinical hypothyroidism were significantly higher when 

compared with euthyroid. Thirty two (32) of, subclinical hypothyroidism patients were treated with 

small doses of levothyroxine and the effects on lipid profile are examined. TC, non-HDL-C, LDL-C, 

and L/H were significantly decreased41. 
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In the Colorado thyroid prevalence study, the relation between hypothyroid and lipid profiles 

were studied. They found a statistically significant increase in TC, LDL cholesterol and   triglycerides 

in hypothyroid patients7. 

Saini et al in their study on lipid profile in hypothyroid patients found higher levels of TC, LDL-

C and TG in hypothyroid patients compared to control group. The level of HDL-C was more in 

hypothyroid patients compared to euthyroid patients40. 

Murgod et al in their study on changes in electrolyte and lipid profile in hypothyroidism found 

increased levels of TC and LDL-C in hypothyroid patients compared to controls41. 

SUBCLINICAL HYPOTHYROIDISM  

Subclinical hypothyroidism is defined as an elevated serum TSH level above the upper limit of normal  

with normal levels of serum free thyroxine, and it may or may not be associated with signs and  

symptoms of hypothyroidism. It is a common thyroid disorder affecting 3-15% of the adult  

population. Subclinical hypothyroidism can progress to overt hypothyroidism. Diagnosis is difficult  

due to its asymptomatic nature. With thyroid function tests, it is possible to detect subclinical  

hypothyroidism cases early.[66] 

 

Etiology 

Etiology of subclinical hypothyroidism remains the same as overt hypothyroidism. 

Most cases have anti thyroid peroxidase as the culprit of subclinical hypothyroidism. 

 

Clinical features 

As the name itself suggests its is a laboratory diagnosis most of the times rather than a  

clinical diagnosis .Some patients have dry skin ,dry nails which usually are not noticed by the patients 

and the physicians in the initial stage  .As the disease  
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progresses  from  subclinical to overt hypothyroidism marked clinical symptoms and signs appear  

along with laboratory findings. Some of the subclinical hypothyroid cases have vague symptoms such  

as constipation, depressive symptoms ,unusual fatigue and rarely symptoms of neurocognitive  

dysfunction.68,69Consequences of subclinical hypothyroidism. 

 

Progression to overt hypothyroidism – Some of the patients of subclinical hypothyroidism can  

progress to overt hypothyroidism . The risk factors for this development being associated co  

morbidities, positive for anti TPO antibodies .33-55% of individuals progress to overt  

hypothyroidism. In low risk patients the subclinicalstate may persist and very rarely normalise on its  

own with out treatment.[70] 

 

Cardiovascular diseases- Subclinical hypothyroidism is associated with risk of  cardiovascular  

disease especially with serum TSH levels of greater than 10 despite FT3, FT4 being normal .The  

manifestations of cardiovascular diseases  are as follows – 

 

Coronary heart disease- many patients with subclinical hypothyroidism are associated with  

increased risk of coronary events similar to overt hypothyroidism .The risk is higher if TSH level is  

more than 10 micro IU /l .[71]Heart failure-risk of heart failure also increases with rise in TSH levels  

.some studies have significant  cardiovascular events in subclinical hypothyroidism cases when  

compared to normal thyroid status patients .Stroke-.not much of studies are compatible which suggest  

a strong association between subclinical hypothyroidism and stroke .Lipids-some of the studies  

showed elevated total cholesterol ,hypertriglyceridemia in patients with subclinical  hypothyroidism.  

Dyslipidaemia is an independent risk factor for all the cardiovascular diseases  in turn suggesting  

subclinical hypothyroidism as apotential risk factor .Apart from the above risk factors there are studies  

showing elevated pulmonary pressures, diastolic dysfunction ,other inflammatory markers  all  
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together constating And putting the individuals at risk for significant cardiovascular events . 

 

Mortality-elevated TSH levels are associated higher mortalitysecondary to the risk factors they are  

associated withwhich have been explained above .[43]Fertility-although women with overt  

hypothyroidism may have eitheroligo- or amenorrhea, which can result in decreased fertility, the  

effects of subclinical hypothyroidism on reproduction are not well defined.In very rare instances  

neuropsychiatric manifestations and  non alcoholic liver diseases are also found in subclinical  

hypothyroidism cases.[73,74] 

 

Effects of thyroid hormone replacement  

The most controversial  domain is always the treatment aspect of the Subclinical hypothyroidism set  

of patients . Although most guidelines suggest treatment of subclinical hypothyroidism patients with  

TSH levels more than 10. But the treatment of the group less than 10 is arguable and yet there no clear  

guidelines ,proof regarding the initiation of thyroid hormone supplementation are present.On  

cardiovascular diseases -although looking at the prevalence of the riskfactors in subclinical  

hypothyroidism ,the treatment of such individualsremains a question with overtreatment being a  

adverse event .there aresome studies  showing significant  benefit form thyroid hormone  

Supplementation  and reduction in dyslipidaemia, cardiovascular events, and markers of  

inflammation., where as some studies showing nosignificant benefit and rather harm secondary to  

overtreatment .[75,76]Inconsistent results are present  regarding the role of thyroid hormonereplacement   

and its benefits with dyslipidaemia and fertility .With some studies showing positive response and  

with equal amount data showing no benefit.[77,78] 

 

Management 

The degree of impairment in subclinical hypothyroidism is controversial for initiation of  
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treatment .With the studies done until now and recommendations of ITS and American  

Association of Endocrinology, the treatment of subclinical hypothyroidism varies  

depending on the patient characteristics and the treating physicians .[131] 

The following conditions require treatment in cases of subclinical hypothyroidism. 

 

1. Pregnancy  
2. Females planning to have conception.[132,132] 

3. Individuals with multiple comorbidities. 
4. TSH greater than 10 micro IU/ml are at risk of many cardiovascular disease risk factors and 

progression to overt hypothyroidism.[131] 

 

 

 

 

Dosing and monitoring 

Lowest dose possible to normalize the serum TSH concentration.25-50micrograms is the  

usual dose .The principle being not overtreating and not undertreating ,as overtreating 

causes intolerable side effects ,and under treating not serving the purpose. Monitoring has 

to be done once in 6 weeks  and dose has to be increased by 12.5 to 25 micrograms if the  

under responses is seen. Reduction of dose has to be done if overcorrection is seen.  

Untreated patient shave to be checked once in 6 months to check for progression  or   

normalization of  TFT. 
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                            MATERIALS AND METHODS  

 

STUDY DESIGN - observational  descriptive  study  

 

INCLUSION CRITERIA –Adults who give consent for the study in the age group of 18-  

60 yrs  and fit into the criteria for subclinical hypothyroidism attending the OPD and  

patients  getting  admitted  on  IPD  basis  in  SDM  hospital . 

 

EXCLUSION CRITERIA – Diagnosed as hyperthyroid or hypothyroid and on  

medication that affect thyroid harmone  levels . 

 

SAMPLE SIZE CALCULATION 

Sample size 

Single Proportion - Absolute Precision 

Based on article (Debasish Dass), the prevalence of dyslipidemia in patients 

with sub-clinical hyperthyroid and it as follows 

Expected Proportion = 0.92 (92%) 

Precision (%) = 7 (Margin of error) 

Desired confidence level (%)= 95 

Sample size (n) = 58 should be taken (Approximately 60) 

Formula 

n=Z2pq/d2 

 

Where, Z= Standard normal variate value (Z=1.96 at 5% alpha error) 

d=Margin of error=7% 

p=92%, q=100-92=8% 
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Statistical analysis 

 Descriptive statistics (mean, SD, frequency, and %) 

 Chi-square test for association 

 Independent t test or Mann-Whitney U test (if required) 

 Multi-variate analysis (if needed) 

 A significance will be set at 5% level of significance (p&lt;0.05) 

STUDY PROCEDURE 

Sampling procedure and collection method. 

After obtaining the clearance from the institutional ethics committee, all patients  

attending OPD and IPD  who come under the inclusion criteria were considered for the  

study. Informed   consent was  taken  after explaining the study procedure  and the  

outcome of it . 

Demographic data such as age ,sex  has been recorded . 

Past , personal, family history ,thorough history ,general and systemic examination was  

done and was recorded with the consent of participants . 

The diagnosis of subclinical hypothyroidism was done by looking at the TFT. 

INVESTIGATIONS  

All the patients were evaluated for the following tests , 

SBP 

DBP 

ABDOMINAL CIRCUMFERENCE 

TFT 

LIPID PROFILE 

HSCRP 

FASTING BLOOD SUGAR 

POST PRANDIAL BLOOD SUGAR . 

STATISTICAL METHODS . 
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Data  is analyzed using SPSS software version 21 and Excel. 

Frequency percentage for categorical variables , mean and standard deviation for continuous variables 

,correlation between variables using  pearsons  correlation.  

P value less than or equal to 0.05  ,implies  statistically significant  

 

STATISTICAL ANALYSIS AND RESULTS  

 

Table 1: Gender wise distribution of study participants 

Gender Frequency Percent 

Female 26 43.3 

Male 34 56.7 

Total 60 100.0 

Table 1. shows that 26 (43.3%) were females and 34(56.7%) males. 

 

Figure 1: Bar graph showing gender wise distribution of study participants 

 

Table 2: Distribution study participants based on their past history. 

Past history Frequency Percent 

Myopia 1 1.7 

Nil 58 96.7 

Right side hemiparesis 1 1.7 

Total 60 100.0 
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Only one of the study participants had a past history of myopia and another child had right sided 

hemiparesis as seen in table 2. 

 

 

 

 

Figure 2: Distribution study participants based on their past history. 

 

Table 3: Descriptive data of the study participants. 

 Mean Std. Deviation 

Age 47.28 9.530 

Pulse Rate 84.78 13.023 

Systolic blood pressure (SBP) 133.07 18.554 

Diastolic blood pressure (DBP) 82.07 10.740 

Fasting Blood Sugar (FBS) 110.23 32.108 

Post Prandial Blood Sugar (PPBS) 151.52 52.459 

HSCRP 8.67 20.84 

FT3 2.91 0.52 

FT4 1.28 0.37 

Thyroid Stimulating Hormone (TSH) 7.26 1.47 

Triglyceride (TG) 201.52 260.408 

High Density Lipoprotein (HDL) 40.29 12.23 

Low Density Lipoprotein (LDL) 110.357 38.6234 

Total Cholesterol (TC) 174.82 54.535 

Abdominal circumference (AC) 94.28 8.567 

Body Mass Index (BMI) 25.33 4.18 

Myopia
1%

Nil
97%

Right side 
hemiparesis 

2%

Past history
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Table 3 shows the mean and standard deviation of different parameters. The mean age of the study 

participants was 47.28 years with a standard deviation of 9.53 years. A mean pulse rate of 84.78bpm 

(SD=13.02) was seen with the mean systolic and diastolic blood pressure of 133.07mmHg (18.55) and 

82.07mmHg (10.74) respectively. Mean  Total cholesterol was 174.82 mg/dl (54.53) and abdominal 

circumference of 94.28cm (8.56) 

 

Table 4: Distribution of study participants based on the FBS levels 

Fasting blood sugar (FBS) Frequency Percent 

<110mg/dl 37 61.7 

>110mg/dl 23 38.3 

Total 60 100.0 

Table 4 shows that 37 (61.7%) of the study participants had a fasting blood glucose level less than 

110mg/dl while 23 (38.3%) of them had more than 110mg/dl 

Figure 3: Distribution of study participants based on the FBS levels 

 

 

Table 5: Distribution of study participants based on the PPBS levels 

Post prandial blood glucose 

(PPBS) Frequency Percent 

<140mg/dl 33 55.0 

>140mg/dl 27 45.0 

Total 60 100.0 

As shown in table 5, 33 (55%) of the study participants had a fasting blood glucose level less than 

140mg/dl and 27 (45%) of them had more than 140mg/dl 
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Figure 4: Bar graph showing distribution of study participants based on the PPBS levels 

 

 

 

 

Table 6: Distribution of study participants based on the Triglyceride levels 

Triglycerides Frequency Percent 

<150mg/dl 29 48.3 

>150mg/dl 31 51.7 

Total 60 100.0 

As shown in table 6, 29 (48.3%) of the study participants had a triglyceride levels less than 150mg/dl 

while 31 (51.7%) of them had more than 150mg/dl 
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Figure 5: Pie chart showing distribution of study participants based on the Triglyceride levels 

 

 

Table 7: Distribution of study participants based on the HDL cholesterol levels 

HDL cholesterol Frequency Percent 

>50mg/dl 9 15 

<50mg/dl 51 85 

Total 60 100.0 

Table 7 shows that 9 (15%) of the study participants had a HDL cholesterol levels more than 50mg/dl 

and 51 (85%) of them had less than 50mg/dl 
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Figure 6: Distribution of study participants based on the HDL cholesterol levels 

 
Table 8: Distribution of study participants based on the LDL cholesterol levels 

LDL cholestrol Frequency Percent 

>100mg/dl 27 45 

<100mg/dl 33 55.0 

Total 60 100.0 

As shown in table 8, 27 (45%) of the study participants had a LDL cholesterol level less than 100mg/dl 

and 33 (55%) of them had more than 100mg/dl 
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Figure 7: Distribution of study participants based on the LDL cholesterol levels 

 

 

Table 9: Distribution of study participants based on the total cholesterol levels 

Total cholesterol Frequency Percent 

>200mg/dl 37 61.7 

<200mg/dl 23 38.3 

Total 60 100.0 

Table 9 shows that 37 (61.7%) of the study participants had a total cholesterol level of less than 

200mg/dl while 23 (38.3%) of them had more than 140mg/dl 
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Figure 8: Distribution of study participants based on the total cholesterol levels 

 
 

 

Table 10: Distribution of study participants based on their BMI 

Body mass index (BMI) Frequency Percent 

18-24.9 kg/m2 30 50 

25-29.9 kg/m2 21 35 

>30 kg/m2 9 15 

Total 60 100.0 

Table 10 shows a BMI of 18-24.9 kg/m2 in 30 (50%) of the study participants, BMI of 25-29.9 kg/m2 

was seen in 21 (35%) and 9 (15%) had a BMI of more than 30 kg/m2. 
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Figure 9: Distribution of study participants based on their BMI 

 

 

Table 11: Distribution of study participants based on their blood pressure 

HYPERTENSION Frequency Percent 

Normal 30 50 

Prehypertensive 14 23.3 

Stage I 14 23.3 

Stage II 2 3.33 

Total 60 100.0 

According to JNC-7 classification of hypertension, 30 (50%) of them were normotensive, 14 (23.3%) 

were prehypertensive, another 14 (23.3%) are stage I and 2 (3.33%) were stage II. 
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Figure 10: Distribution of study participants based on their blood pressure 

 

 

Table 12: Distribution of study participants based on their systolic blood pressure 

Systolic blood pressure Frequency Percent 

120-139mmHg 24 40.0 

140-159 mmHg 19 31.7 

>160 mmHg 17 28.3 

Total 60 100.0 

Table 12 showed that on classifying SBP, 24 (40%) of the study participants recorded a BP between 

120-139mmHg, 19 (31.7%) recorded 140-159mmHg and 17 (28.3%) recorded more than 160mmHg. 
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Figure 11: Distribution of study participants based on their systolic blood pressure 

 

 

 

 

 

Table 13: Distribution of study participants based on their diastolic blood pressure 

Diastolic blood pressure Frequency Percent 

80-89 mmHg 32 53.3 

90-99 mmHg 19 31.7 

>100 mmHg 9 15.0 

Total 60 100.0 

According to table 13, 32 (53.3%) of the study participants recorded a DBP between 80-89mmHg, 19 

(31.7%) recorded 90-99 mmHg and 9 (15%) recorded more than 100mmHg. 
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Figure 12: Distribution of study participants based on their Diastolic blood pressure 

 
Table 14: Distribution of study participants based on the abdominal circumference in females 

Abdominal circumference in 

females 
Frequency Percent 

<88CM 9 34.6 

>88CM 17 65.4 

Total 26 100.0 
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Figure 13: Distribution of study participants based on the abdominal circumference in females 

 
 

 

 

Table 15: Distribution of study participants based on the abdominal circumference in males 

Abdominal 

circumference in 

males 

Frequency Percent 

<102CM 30 88.2 

>102CM 4 11.8 

Total 34 100.0 
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Figure 14: Distribution of study participants based on the abdominal circumference in males 

 

 

Table 16: HSCRP distribution among the study participants. 

HSCRP Frequency Percent 

<1 15 25.0 

1-3 13 21.7 

>3-10 25 41.6 

>10 7 11.7 

Total 60 100.0 

According to table 16 a HSCRP value of less than one was seen in 15 (25%) of the study  

participants, 13 (21.7%) had a HSCRP value of 1-3, >3 -10 value was seen in 25 (41.6%)  

and a value of more than 10 was seen in 7 (11.7%) 
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Table 17:  Correlation of thyroid hormones and other cardiovascular parameters. 

CORRELATION FT3 FT4 TSH 

Age Pearson Correlation (r) -0.220 -0.061 0.078 

P value 0.092 0.645 0.556 

PR Pearson Correlation (r) -0.238 0.244 0.029 

P value 0.069 0.063 0.828 

SBP Pearson Correlation (r) 0.060 -0.067 0.009 

P value 0.651 0.611 0.943 

DBP Pearson Correlation (r) -0.070 -0.036 0.066 

P value 0.596 0.787 0.619 

FBS Pearson Correlation (r) -0.198 0.128 0.099 

P value 0.130 0.331 0.450 

PPBS Pearson Correlation (r) -0.285* 0.076 -

0.049 

P value 0.027 0.565 0.709 

HSCRP Pearson Correlation (r) -0.378** 0.258* 0.243 

P value 0.003 0.048 0.064 

TG Pearson Correlation (r) 0.007 0.042 -

0.066 

P value 0.958 0.752 0.619 

HDL Pearson Correlation (r) 0.090 -0.083 0.182 

P value 0.503 0.537 0.172 

LDL Pearson Correlation (r) 0.148 -0.260* 0.032 

P value 0.269 0.048 0.811 

Total Cholesterol Pearson Correlation (r) 0.079 -0.149 -

0.005 

P value 0.547 0.257 0.972 

Abdominal 

Circumference 

Pearson Correlation (r) -0.099 -0.046 -

0.071 

P value 0.450 0.729 0.590 

BMI Pearson Correlation (r) -0.049 -0.043 0.043 

P value 0.713 0.744 0.746 
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It was seen that age had a negative correlation with FT3 and FT4, SBP and DBP had 

 negative correlation with FT4. FBS and PPBS had a positive correlation with FT3 and  

TSH values. But none of these were statistically significant. A statistically significant 

 correlation was seen between PPBS and FT3 (r=-0.285), HSCRP and FT3 (-0.378) as 

 well as FT4 (0.258) and LDL and FT4 (-0.260). 
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DISCUSSION 

This observational descriptive study was done to estimate the prevalence of cardiovascular disease risk 

factors in the patients with subclinical hypothyroidism and also to establish cardiac risk factors emerging 

out of subclinical hypothyroidism among the those in the age group 18-60yrs with subclinical 

hypothyroidism and admitted in a tertiary care hospital. 

 

Table 1 .shows that in the present study 43.3% were females and 56.7% were males. In a similar study 

done by Yadav et al in Assam in 2017 among adolescents showed that 48.15% were males and 51.85% 

females82. 

. Another study done by Ejaz et al in Pakistan in 2020 showed that 62.5% were females and 37.5% were 

males. Another similar study done in Gujarat by Desai et al in 2016 showed only 11% were males while 

remaining were females [83,84] 

Table 18: Comparison of the descriptive variables of different studies. 

 Pres

ent 

stud

y 

Marw

adi et 

al 

Kaus

hik et 

al 

Yada

v  

Desai  Kumar  Ajay  Guntaka Hossain Ejaz et 

al  

Rajen

dra  

  Gujar

at, 

2020 

Kolk

ata 

2019 

Assa

m, 

2017 

Gujara

t 2016 

Uttar 

Prasad 

2016 

New 

Delhi 

2012 

Andra 

Pradesh 

2011 

Banglad

esh 

2021 

Pakista

n, 2021 

Nepal 

2015 

            

Age 

in 

years 

47.2

8 

(9.5

3) 

  10.98 

(2.36) 

 32.3 

(6.55) 

 27.07 

(7.56) 

35.84 

(7.05) 

53.2 

(14.6), 

40-70 

42.23 

(11.15

) 

SBP 

in 

mmH

g 

133.

07 

(18.

55) 

  102.9

6 

(8.12) 

      119.6 

(5.98) 

DBP 

in 

mmH

g 

82.0

7 

(10.

74) 

  66.07 

(6.01) 

      80.66 

(5.86) 

HsC

RP in 

mg/l 

8.67 

(20.

84) 

  6.08 

(18.9

3) 

      0.64 

(0.34, 

1.36) 

FT3 

in 

pg/dl 

2.91 

(0.5

2) 

1.07 

(0.35) 

1.06 

(0.36) 

 1.02 

(0.25) 

 2.96 1.07 

(0.35) 

 0.34 

(0.91) 

4.82 

(0.48 
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FT4 

in 

µg/dl 

1.28 

(0.3

7) 

6.65 

(1.47) 

6.86 

(1.31) 

1.15 

(0.14) 

6.08 

(2.44) 

0.98 

(0.04) 

0.99 6.56 

(1.31) 

1.17 

(0.18) 

1.41 

(0.33) 

10.54 

(0.85) 

TSH 

in 

µg/dl 

7.26 

(1.4

7) 

9.14 

(5.87) 

9.77 

(4.19) 

9.63 

(2.33) 

32.83 

(36.24

) 

8.13 

(1.87) 

9.49 9.76 

(4.18) 

9.09 

(2.79) 

6.58 

(1.15) 

7.73 

(1.14) 

TG 201.

52 

(260

.4) 

147.9

8 

(65.87

) 

148.9 

(65.2

7) 

116.8 

(31.9

6) 

155.18 

(39.22

) 

148.25 

(51.3) 

165.01 147.9 

(66.27) 

 122.61 

(31.22) 

 

HDL 40.2

9 

(12.

23) 

35.01 

(9.74) 

34.27 

(9.63) 

45 

(6.8) 

49.5 

(11.25

) 

51.03 

(14.76) 

38.63 35.37 

(8.6) 

42.87 

(4.83) 

36.42 

(10.12) 

45.89 

(7.88) 

LDL 110.

35 

(38.

62) 

97.99 

(32.42

) 

98.81 

(33.2

6) 

78.48 

(20.7

1) 

157.71 

(30.6) 

107.41 

(15.47) 

106.07 99.83 

(32.24) 

124.81 

(27.85) 

131.65 

(28.22) 

96.54 

(24.32

) 

TC 174.

82 

(54.

53) 

161.1

4 

(48.23

) 

162.0

7 

(42.3

2) 

146.7 

(26.9

5) 

241.96 

(32.24

) 

188.09 

(23.81) 

173.72 163.07 

(41.32) 

134.9 

(80.97) 

228.41 

(35.21) 

191.7

4 

(28.76

) 

AC 94.2

8 

(8.5

7) 

  63 

(10.8

6) 

       

BMI 25.3

3 

(4.1

8) 

  17.79 

(4.11) 

 23.8 

(2.33) 

  23.83 

(2.12) 

 23.87 

(1.91) 

 

Table 3 shows the mean and standard deviation of different parameters. The mean age of the study 

participants was 47.28 years with a standard deviation of 9.53 years. Study done by Ejaz et al and 

Rajendra et al had similar findings but Yadav et al study had a mean age which was less compared to 

that of our study which might be because the study was done among adolescents. The mean systolic and 

diastolic blood pressure of the study participants in our study was 133.07mmHg (18.55) and 

82.07mmHg (10.74) respectively. In Yadav et al study both mean SBP and DBP was very lea compared 

to that of our study and again might be because the blood pressure recorded was of the adolescents. 

Mean TG levels were higher in our study compared to all the other studies. Other studies except for 

Yadav et al had similar TG levels.83,84 Total cholesterol levels were higher in all the studies except for 

Yadav et al study and Hossain et al study and lower TC levels in these two studies might be attributed 
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to the younger study participants in the study. BMI was similar in all the studies except for again Yadav 

et al study. 85  

In the present study table 4 and 5 shows that 38.3% of them had a FBS more than 110mg/dl and 45% 

of them had PPBS more than 140mg/dl. In another study done by Ejaz et al showed that 45.2% of the 

study participants were diagnosed with diabetes. Similar study done by Sasthanathan et al showed that 

31.8% of them had diabetes. In Chakradhar et al study 80.9% of the study participants had a FBS of 

more than 110mg/dl.86 While in Palakurth et al study only 18.2% of the study participants with sub 

clinical hypothyroidism had diabetes.87 

Table 6 in our study showed that 51.7% of them had triglyceride more than 150mg/dl and the prevalence 

was less compared to the study done by Chakradhar et al study where 85.7% of them had higher 

triglyceride values. As shown in table 7 in the present study 85% of them had HDL levels less than 

50mg/dl which was almost similar to the study done by Chakradhar et al with a prevalence of 76.1%.88  

In the present study table 10 shows that 50% of the study participants had a BMI of 18-24.9 kg/m2, 35% 

of them had BMI of 25-29.9 kg/m2 and 15% had a BMI of more than 30 kg/m2. Another study done by 

Sasthanathan et al 47.05% had normal BMI, 17.64% had overweight and 35.29% were obese. Our study 

had lesser individuals with obesity than the later study and might be because the later study included 

those who were admitted due to heart failure.86 

On classifying hypertension according to JNC-7 classification, 50% of them were normotensive, 23.3% 

were prehypertensive, another 23.3% were stage I and 3.33% were stage II hypertensive. In 

Sasthanathan et al study 97.05% with sub clinical hypothyroidism had hypertension and in Ejaz et al 

study 84.9% had hypertension while Palakurth et al study had only 27.3% with hypertension. 

Sasthananthan et al study was done among heart failure patients and hence might be the reason for high 

prevalence of hypertension. Similarly Ejaz et al study included participants attending cardiology unit 

while Palakurth study was done in the department of general medicine.87 
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Our study showed in table 12 that on classifying SBP, 40% of the study participants recorded a BP 

between 120-139mmHg, 31.7% recorded 140-159mmHg and 28.3% recorded more than 160mmHg. In 

study done by Chakradhar et al 47.2% of the study participants recorded a SBP of more than 140mmHg 

and were similar to that of our study.  

Our study recorded DBP in table 13 and showed that 53.3% of the study participants had a DBP between 

80-89mmHg, 31.7% recorded 90-99 mmHg and 15% recorded more than 100mmHg.88 Chakradhar et 

al study showed that 52.3% of the study participants recorded a DBP of more than 90mmHg which was 

also similar to our study. 88 

 

 

Table 19: Correlation of different parameters with T4 levels in different studies. 

 Present study Chakradhar et al Yadav et al  

SBP -0.067 (0.611) 0.75 (0.387) - 

DBP -0.036 (0.787) -0.65 (0.45) - 

TG 0.042 (0.752) 0.2 (0.98) -18.75 (0.68) 

HDL -0.083 (0.537) 0.129 (0.138) - 

Abdominal 

Circumference 

-0.046 (0.729) -0.178 (0.04) - 5.04 (0.338) 

FBS 0.128 (0.331) 0.151 (0.08) - 

The above table shows that none of the parameters had significant correlation with T4 levels. In all the 

studies DBP and abdominal circumference had a negative correlation with the T4 levels while FBS had 

a positive correlation. SBP and HDL showed a negative correlation in our study while in Chakradhar et 

al study showed a positive correlation with T4 levels  .88 
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Table 20: Correlation of different parameters with T4 levels in different studies. 

 Present study Chakradhar et al Yadav et al  Rajendra et al 

SBP 0.009 (0.943) -0.104 (0.23) - 0.405 

(<0.001) 

DBP 0.066 (0.619) 0.074 (0.39) - 0.405 

(<0.001) 

HSCRP 0.243 (0.064)  - 0.514 

(<0.001) 

TG -0.066 (0.619) 0.12 (0.88) -2.11 (0.45) - 

HDL 0.182 (0.172) -0.03 (0.975) - -0.082 (0.416) 

LDL 0.032 (0.811) - - 0.592 

(<0.001) 

TC -0.005 (0.972) - - 0.572 

(<0.001) 

Abdominal 

Circumference 

-0.071 (0.590) - -0.48 (0.137) - 

BMI 0.043 (0.746) - - 0.339 (0.001) 

 

All the studies had no significant correlation between the different parameters and TSH levels except 

for Rajendra et al study. In Rajendra et al study all the parameters were positively correlated with TSH 

levels except for HDKL levels which were negatively correlated and these findings were statistically 

significant.89 This difference might be due to the variation in the socio demographic and genetic 

structure of the study participants.  
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CONCLUSION 

In the above study done, sub clinical hypothyroidism is a laboratory diagnosis .Similar to 

overt hypothyroidism  in whom cardiovascular diseases risk is known entity ,sub clinical  

hypothyroidism  is also associated with varied risks such as hypertension, dyslipidemia,  

elevated, hsCRP , BMI , abdominal circumference , hyperglycemia . All the above are  

known risk factors for CVD . Hence monitoring in follow up of the sub clinical 

 hypothyroidism patients  should include screening  for the above things and timely 

 initiation of their correction  can  help  in reducing  the risk factors . 
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SUMMARY 

This is an observational study on the cardiovascular disease risk factors in sub clinical  

hypothyroidism  subjects.This study was conducted in the age group of 18-60 yrs .Among 

 the  60 study participants studied 43.6 % were females and 56.4% were males .All of the 

 patients were having subclinical hypothyroidism  and none of the participants had TSH 

 level more than 10 microIU/ml. None of the patients had clinical features suggestive of 

 hypothyroidism .Many of the participants had one or the other risk factors for CVD   

which is as shown in the results .There was no significant correlation between the TSH 

 values and the CVD risks individually, but there is prevalence of CVD risks studied in 

 the above 60 participants  as showed in the results 

 

 

 

LIMITATIONS OF THE STUDY  

1.The sample size of the study was small  and it cant be applied to all the other population. 

2.Follow up of the cases after treating the subclinical hypothyroidism risks and cardiovascular  

events was not done to have   a strong causation of subclinical hypothyroidism as CVD rsik itself. 
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ANNEXURE 1 

INFORMED CONSENT FORM 

 

INFORMED CONSENT 

 

 

“THE STUDY OF CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH SUBCLINICAL 

HYPOTHYROIDISM.” 

 

 

Study no : 

 
Name of the participant: 

 
Name of the principal investigator: 

 
Name of the institution: 

 
SDM COLLEGE OF MEDICAL SCIENCES, MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

 
 

 
I, , have read the 

information in this form (or has been read to me). I was free to ask any questions 

and they have been answered. I am exercising my free power of choice, hereby 

give my consent to be included as a participant in 

“THE STUDY OF CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH SUB CLINICAL 

HYPOTHYROIDISM” 

 

 

1. I have read and understood this consent form and the information provided to me. 

 
2. I have been explained the consent document and nature of study. 
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3. My rights and responsibilities have been explained to me by the investigator. 

 
4. I have been advised about the risks associated with my participation in the study. 

 
5. I have informed the investigator of all treatments I am taking or have taken in the past. 
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6. I agree to cooperate with the investigator and I will inform him immediately if I suffer from unusual 

symptoms. 

7. I am aware of the fact that I can opt out of the study at any time without having to give any reason 

and this will not affect my future treatment in the hospital. 

 

8. I am also aware that the investigators may terminate my participation in the study at any time, for 

any reason, without my consent. 

 

9. I hereby give permission to the investigators to release the information obtained from me as result 

of participation in this study to the sponsors, regulatory authorities, Government agencies and the 

ethics committee. I understand that they may inspect my original records. 

 

10. My identity will be kept confidential if my data are publicly presented. 

 
11. I have had my questions answered to my satisfaction. 

 
12. I have decided to be in the research study. 

 
13. In this study we wanted to diagnose the CARDIOVASCULAR RISK FACTORS IN THE PATINETS WITH 

SUB CLINICAL HYPOTHYROIDISM.. 

 
 
 

 
Patient’s signature with name. 

 
 

 
Relationship to patient 

 
 
 
 

Date : 
 
 
 

Place : 
 
 
 
 

Participant’s signature/Thumb Impression 
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ANNEXURE II 

PROFORMA FOR STUDY 

 

 
Participant’s name: 

 

Investigator sign : 

 
 
 

Investigator name : 
 
 
 
 
 
 

 
PROFORMA CASE NO: 

 
 
 

Name: Age: yrs Sex: M / F 
 
 
 

Address: Occupation: OP / IP No: 
 
 
 
 
 
 

HISTORY OF PRESENTING ILLNESS_ 
 

SYMPTOMS 
 
 
 

SIGNS 
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DURATION OF ILLNESS 
 
 
 
 
 
 

PAST HISTORY: 
 
 
 
 

 
PERSONAL HISTORY- smoking 

alcohol 

tobacco chewing 

drug abuse/others 

 
 
 
 
 
 
 

GENERAL PHYSICAL EXAMINATION 
 
 
 
 
 

PR: bpm BP: mm/Hg RR: cpm SpO2: Temp: 

BMI- 

Pallor/ icterus/ cyanosis/ clubbing 
 
 
 
 

SYSTEMIC EXAMINATION 
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PROVISIONAL DIAGNOSIS 

 
 
 
 
 
 
 
 
 

 
INVESTIGATIONS: 

 

LIPID PROFILE 

HSCRP 

FPS 

PPBS 

THYROID PROFILE 
 

Other relevant lab investigations 
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   ABSTRACT 

 

AIMS AND OBJECTIVE: - 

1. To estimate the prevalence of cardiovascular risk factors in patients with subclinical 

hypothyroidism. 

2.Presence of risk factors thus confirms cardiovascular events in subclinical 

hypothyroidism. 

   

TYPE OF STUDY: - Observational descriptive study. 

 

MATERIALS AND METHODS: - 

Sample size-60 

Sampling technique - convenience sampling. 

INCLUSION CRITERIA –Adults who give consent for the study in the age group of 

18- 60 years and fit into the criteria for subclinical hypothyroidism attending the OPD 

and patients  getting  admitted  on  IPD  basis  in  SDM  hospital . 

EXCLUSION CRITERIA – Diagnosed as hyperthyroid or hypothyroid and on  

Medication that affect thyroid harmone levels 

 

RESULTS: - 

The observational study was done to look for the prevalence of cardiovascular disease 

risk factors in subclinical hypothyroidism individuals (60 participants ).there was no 

correlation between the individual variables and TSH values .38.345% had elevated 

%had elevated FBS values,45% had elevated PPBS values ,51.7% had elevated 

triglycerides ,85% had less than 50 mg/dl,55% had elevated LDL values ,33.8% had 

elevated cholesterol levels ,50% had elevated BMI more than 25,505 had elevated 

blood pressure, and elevated hsCRP was also seen in many of the individiuals . 

 



12 
 

 

 

 

 

 

CONCLUSION: -  

In the above study done, sub clinical hypothyroidism is a laboratory diagnosis .Similar to 

overt hypothyroidism in whom cardiovascular diseases risk is known entity ,sub clinical  

hypothyroidism is also associated with varied risks such as hypertension, dyslipidemia,  

elevated hsCRP , BMI , abdominal circumference , hyperglycemia . All the above are  

known risk factors for CVD . Hence monitoring in follow up of the sub clinical 

 hypothyroidism patients  should include screening  for the above things and timely 

 initiation of their correction  can  help  in reducing  the risk factors 
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INTRODUCTION 

 

Thyroid diseases are one of the most common endocrine disorders occurring worldwide1. 

Hypothyroidism is defined as deficiency of thyroid hormones. It results from reduced secretion 

of thyroid hormones which results in generalized slowing down of metabolic processes. Primary 

hypothyroidism accounts for over 99.5% of cases of thyroid gland failure and < 0.5% result from 

disorder of the pituitary gland or hypothalamus (Central hypothyroidism)2. 

 Subclinical hypothyroidism is defined as a serum thyroid stimulating hormone (TSH) above 

the defined upper limit of the reference range, with a serum free thyroxine (FT4) within the reference 

range. Overt hypothyroidism refers to cases in which the serum thyroid stimulating hormone (TSH) 

concentration is elevated and free thyroxine (FT4) is below the reference range3.  

Overt hypothyroidism is known to affect metabolism of lipids cardiovascular functions 

including blood vessels and thereby increases cardiovascular risks. In the same way sub clinical 

hypothyroidism also carries significant association with many of the cardiovascular disease risk 

factors. Lot of studies show strong association between CVD risk factors and subclinical 

hypothyroidism .However there are still many trials on the role of treatment of the patients of 

subclinical hypothyroidism in association with CVD risk factors.                    

People with hypothyroidism have several non-specific signs and symptoms.  There is  
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no single symptom or sign which is indicative of hypothyroidism or subclinical  

hypothyroidism .There are very few studies on the above data in th region of  

Karnataka . Hence the above study was conducted at SDM medical college to know  

the extent of burden of subclinical hypothyroidism and also the spectrum of CVD  

risk factors in these patients  

AIMS AND OBJECTIVE 

 

1. Aim is to estimate the prevalence of cardiovascular disease risk factors in the patients with 

sub clinical hypothyroidism 

 
 

2. Association of development of CVD risk factors with subclinical hypothyroidism. 
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                           REVIEW OF LITERATURE 

 

Reduced thyroid harmone results in hypothyroidism. It may be either primary hypothyroidism 

or secondary (central) hypothyroidism. Reduced action of thyroid hormones at the tissue level are 

other rare causes 4. Hypothyroidism is 4 to 6 fold more common in females and its prevalence 

increases with advancing age1. 

HISTORICAL ASPECTS OF THYROID DISEASE5: 

In earlier years, thyroid gland was considered to be a rudimentary structure. The importance of 

thyroid gland was not recognized until the end of 19th century. Thomas Bilzard Curling in 1850 

observed the absence of thyroid in two idiotic looking girls, but its association with clinical symptoms 

were not recognized. Symptoms of severe hypothyroidism (Myxedema) were first described by 

William Gull, Governor of Guys Hospital in London. In 1878 Ord a Physician from St Thomas 

Hospital in London, coined the term Myxedema. 

 Subsequent studies done by Sir William Horsley confirmed cretinism and thyroid had strong 

association. Professor Theodore Kocher of Berne observed that, those patients who had undergone 

total thyroidectomy had symptoms similar to cretinism. 

Treatment of hypothyroidism was not known until Murray cured one patient with sheep 

thyroid extract. Subsequently pure form of thyroid hormone was extracted by Calvin Kendal in 1914 

which paved the way for definitive treatment. 
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EPIDEMIOLOGY OF SUBCLINICAL  HYPOTHYROIDISM: 

The prevalence of hypothyroidism varies between 0.1 - 2% in other parts of world. In the 

United States National Health and Nutrition Examination Survey (NHANES III), prevalence of 

subclinical hypothyroidism was found to be 4.3%6. 

In the Colorado7 thyroid disease prevalence study done in USA, the prevalence of 

hypothyroidism was 9.5%. The incidence was more in female compared to males and incidence 

increased with advancing age. 

Hypothyroidism is prevalent throughout India. In a study by Unnikrishnan et al. in Kerala the 

prevalence of  sub-clinical hypothyroidism were  9.4%1. The prevalence was 11.4% in women as 

compared to 6.2% in men.  

 

ANATOMY AND DEVELOPMENT9: 

The thyroid (Greek thyreos, shield, plus eidos, form) consists of two lobes connected by an 

isthmus. The normal thyroid is 12–20 gm size, highly vascular, and soft in   consistency.  

The thyroid gland develops  during third week of gestation  from the floor of the primitive 

pharynx .  Along this developmental tract, there is rare chances of ectopic  lingual thyroid 

,thyroglossal cyst . Thyroid hormone synthesis normally begins at about 11 weeks of gestation9. 
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REGULATION OF THE THYROID AXIS9: 

The thyroid axis has  an endocrine feedback loop. Hypothalamic thyrotropin- releasing  

hormone (TRH) stimulates pituitary production of TSH, which in turn, stimulates thyroid hormone 

synthesis and secretion. 

The  TSH establishes the “ set point”. TRH is the major positive regulator of TSH synthesis 

and secretion.  

REGULATION OF THE THYROID AXIS  

 

 

+                                                   TRH +             - 

 

                          

                                                             +             TSH +       -  

                                                             

 

                                                                        

                                                             

 

 

 

HYPOTHALAMUS 

PITUITARY GLAND 

THYROID GLAND 

TETRAIODOTHYRONINE (T4)        

TRIIODOTHYRONINE(T3)                                            

                     Positive feedback 

                     Negative feedback 
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PERIPHERAL TISSUES. 

Fig1. Regulation of the thyroid axis 

Reduced levels of thyroid hormones increase basal TSH production and enhance TRH-

mediated stimulation of TSH. High thyroid hormone levels rapidly and directly suppress TSH gene 

expression, secretion and inhibit TRH stimulation of TSH, indicating that thyroid hormones are the 

dominant regulator of TSH production.  TSH is released in a pulsatile manner being  its highest levels  

at night. However, these TSH excursions are modest in comparison to those of other pituitary 

hormones, in part, because TSH has a relatively longer plasma half-life (50 min)9.  

Consequently, single measurements of TSH are adequate for assessing its circulating level. 

TSH is measured using immunoradiometric assays that are highly sensitive and specific. TSH can be 

used for the diagnosis of hyperthyroidism (low TSH) as well as hypothyroidism (high TSH)9. 
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THYROID HORMONE SYNTHESIS9: 

Iodine Metabolism and Transport: 

Iodide uptake is a critical first step in thyroid hormone synthesis. Ingested iodine is bound to 

serum proteins, particularly albumin. Unbound iodine is excreted in the urine. The thyroid gland 

extracts iodine from the circulation in a highly efficient manner.  Iodide uptake is mediated by sodium 

iodide symporter (NIS), which is expressed at the basolateral membrane of thyroid follicular cells. 

Low iodine levels increase the amount of NIS and stimulate uptake, whereas high iodine levels 

suppress NIS expression and uptake. The selective expression of NIS in the thyroid allows isotopic 

scanning, treatment of hyperthyroidism, and ablation of thyroid cancer with radioisotopes of iodine9. 

FOLLICUAR CELL 

 

Fig2. Thyroid Hormone Synthesis 

DIT, diiodotyrosine; MIT, monoiodotyrosine; NIS, sodium iodide symporter; Tg, 

thyroglobulin; TPO, thyroid peroxidase; TSH-R, thyroid-stimulating hormone receptor. 
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Organification, Coupling, Storage, and Release9: 

After iodide enters the thyroid, it is trapped and transported to the apical membrane of thyroid 

follicular cells, where it is oxidized in an organification reaction that involves TPO and hydrogen 

peroxide produced by dual oxidase (DUOX) and DUOX maturation factor (DUOXA). The reactive 

iodine atom is added to selected tyrosine residues within thyroglobulin (Tg). The iodotyrosines in Tg 

are then coupled via an ether linkage in a reaction that is also catalyzed by TPO. Either T4 or T3 can 

be produced by this reaction, depending on the number of iodine atoms present in the iodotyrosines. 

After coupling, Tg is taken back into the thyroid cell, where it is processed in lysosomes to 

release T4 and T3. Uncoupled mono- and   diiodotyrosines (MIT, DIT) are deiodinated by the enzyme 

dehalogenase, thereby recycling any iodide that is not converted into thyroid hormones9. 

 ETIOLOGICAL CLASSIFICATION OF HYPOTHYRODISM4: 

A) PRIMARY HYPOTHYROIDISM: 

I) Acquired: 

• Hashimotos thyroiditis 

• Iodine deficiency (endemic goitre) 

• Drugs blocking synthesis or release of T4 (e.g. Lithium, Ethionamide, Sulphonamide, Iodide) 

• Goitrogens in food stuffs or as endemic substances or as pollutants 

• Cytokines (interferon-alfa and interleukin-2) 

• Thyroid infiltration (amyloidosis, hemochromatosis, sarcoidosis, Riedel’s, Struma, Cystinosis, 

scleroderma) 

• Post ablative thyroiditis due to Iodine-131, surgery or therapeutic irradiation for non-thyroidal 

malignancy 
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II) Congenital: 

• Iodide transport or utilisation defect 

• Iodotyrosine dehalogenase deficiency 

• Organification disorders (TPO deficiency or dysfunction) 

• Defects in thyroglobulin synthesis or processing 

• TSH receptor defects 

• Thyroid GS protein abnormalities 

• Idiopathic TSH unresponsiveness 

III) Transient (Post-thyroiditis) hypothyroidism: 

• Following sub-acute, painless or post-partum thyroiditis. 

IV) Consumptive hypothyroidism: 

• Rapid destruction of thyroid hormones due to T3 Deiodinase  expressions in large 

hemangiomas or hemangioendotheliomas. 

V) Defects in thyroxine to triiodothyronine conversion: 

• Selenocystiene insertion sequence binding protein-2 defect (SBP2). 

VI) Drug induced thyroid destruction: 

• Tyrosine kinase inhibitor (e.g Sunitinib). 
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B. CENTRAL HYPOTHYROIDISM: 

I) Acquired: 

• Pituitary origin (secondary) 

• Hypothalamic disorders (Tertiary) 

• Bexarotene (Retinoid X receptor agonist) 

• Dopamine or severe illness 

II) Congenital: 

• TSH Deficiency or structural abnormality 

• TSH Receptor defect 

III) Resistance to thyroid hormones: 

• Generalised 

• Pituitary dominant 

PRIMARY HYPOTHYROIDISM: 

Hashimotos thyroiditis: 

Chronic auto immune thyroiditis (Hashimoto’s thyroiditis) is due to thyroid peroxidase auto 

antibodies. Autoimmune hypothyroidism is associated with polymorphism in susceptibility genes . Its 

prevalence is higher in high iodine intake areas, than in iodine deficient areas10.    
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Post –operative and post radiation hypothyroidism: 

Hypothyroidism after surgical removal of thyroid depends on the extent removed and the 

presence of auto–immune thyroid disease. Up to 40% of patients who undergo   thyroidectomy for 

Graves’ disease develop hypothyroidism4. 

CENTRAL HYPOTHYROIDISM11: 

Central hypothyroidism includes both pituitary and hypothalamus causes. Hypothalamic 

disorders cause reduced TSH secretion by impairing the production or transport of TRH to the 

pituitary gland. Hypothyroidism may occur because the pituitary secretes TSH in insufficient 

quantities or secretes TSH with an abnormal glycosylation pattern which reduces the biological 

activity of TSH. 

Central hypothyroidism is relatively rare condition occurring equally in both sexes. Congenital 

causes of central hypothyroidism are pituitary hypoplasia, midline defects and Rathke’s pouch cysts or 

to functional defects in TSH biosynthesis and release. Central hypothyroidism in adults is mostly due 

to pituitary macro adenomas, pituitary surgeries or radiation. Less common causes are head injury, 

ischemic necrosis due to postpartum hemorrhage (Sheehan’s hypophysitis). Iatrogenic causes of 

central hypothyroidism are from selective ligand bexarotene (Targretrin) which is used in cutaneous 

T- cell lymphoma. 
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REVERSIBLE AUTOIMMUNE HYPOTHYROIDISM10: 

In 5% of chronic autoimmune thyroiditis spontaneous recovery does occur; likelihood of 

spontaneous recovery in the presence of goitre, relatively high thyroidal radioiodine uptake and a 

preserved increase of T3 after the administration of TRH during thyroxine treatment. 

Cytokine Induced Thyroiditis: Treatment with interleukin-2 or interferon-alpha of patients with 

malignant tumors or hepatitis-B or C causes abnormal thyroid function in 5- 20%. 

POST OPERATIVE AND POST RADIATION HYPOTHYROIDSM12: 

Surgery: An important cause of hypothyroidism is surgical removal of the gland. About 40% of the 

patients who undergo thyroidectomy for Grave’s disease develop hypothyroidism. Frequency of 

hypothyroidism depends on the amount of tissue removed and the presence of active thyroiditis. 

Hypothyroidism after surgical removal of multinodular goitre is less common (15%). Myxedema 

occurs almost invariably after sub-total thyroidectomy for Grave s thyroiditis and after removal of 

lingual thyroids. 

Radioiodine: A leading cause of hypothyroidism is radioiodine treatment of Grave’s disease. 

Frequency in which hypothyroidism develops depends on dose of radioactive iodine administration. 

Incidence is 70%, ten years after treatment12. 

External Irradiation: Therapeutic radiation of the neck for any of the malignant diseases like 

Hodgkin’s disease, Non- Hodgkin’s lymphoma, cancers of the head and neck (laryngeal Carcinoma) 

can develop hypothyroidism. Total body irradiation for acute leukemia or aplastic anemia causes 

subclinical hypothyroidism in about 25% of the cases12. 
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INFILTRATIVE AND INFECTIOUS DISEASES: 

Infiltrative and infectious diseases like sarcoidosis, cystinosis, progressive systemic sclerosis 

and amyloidosis may rarely cause hypothyroidism. Infection is more common in immuno-

compromised patients and causes hypothyroidism in subjects with pre-existing thyroid abnormalities4. 

CONGENITAL HYPOTHYROIDISM: 

Congenital hypothyroidism can be permanent or transient. Permanent causes are loss of 

functional tissue (thyroid dysgenesis) or functional defects in thyroid hormone biosynthesis. Transient 

hypothyroidism is due to transplacental passage of TSH receptor blocking antibodies or iodine 

excess4. 

IODINE DEFICIENCY AND IODINE EXCESS: 

Iodine deficiency causes hypothyroidism and goitre; excess can also result in hypothyroidism 

due to failure to escape from the Wolff-Chaikoff effect. Patients with chronic autoimmune thyroiditis, 

post-partum thyroiditis or post-radiation thyroiditis or surgical therapy are prone to iodine induced 

hypothyroidism. 

Sources of iodine excess are iodine-rich diet, iodine containing drugs like potassium iodide, 

vitamin preparations, topical antiseptics, radiographic contrast agents and amiodarone6. 

DRUG INDUCED HYPOTHYROIDISM: 

The use of anti-thyroid drugs (carbimazole, methimazole, propylthiouracil) can cause 

hypothyroidism. Other common drugs being implicated are lithium, resorcinol, benzoic acid 

compounds like Para- amino salicylic acid, oral sulfonylurea compounds, phenylbutazone, and 

aminoglutethimide, amiodarone13. 
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CONSUMPTIVE HYPOTHYROIDISM (MASSIVE INFANTILE HYPOTHYROIDISM)12: 

Severe hypothyroidism has been described in a few infants with massive hemangiomas due to high 

level of activity of type-3 iodothyronine deiodinase in the hemangiomas tissue. Type-3 deiodinase 

inactivates T4 by conversion into reverse T3 and   T3 conversion into 3, 3’- diiodothyronine 4. 

PATHOLOGY OF HYPOTHYROIDISM4: 

The characteristic pathological finding is accumulation of hyaluronic acid and other 

glycosaminoglycans in interstitial tissue. The skin is hyper-keratotic, plugging of sweat glands and 

hair follicles is present, dermis is edematous, collagen fibers are separated, swollen, and frayed. 

Skeletal muscles are swollen and grossly pale and edematous; heart may be dilated and hypertrophied. 

Interstitial edema and increase in fibrous tissue is present. Skeleton is usually dense. In children bone 

maturation is usually retarded and epiphyseal dysgenesis is present. Brain shows atrophy of the cells, 

gliosis and foci of degeneration. In untreated congenital hypothyroidism brain retains infantile 

characteristics; there is neuronal hypoplasia. It retards myelination and decreases the vascularity. 

Blood vessels are atherosclerotic 12. 
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SYSTEMIC MANIFESTATIONS OF HYPOTHYROIDISM: 

The clinical symptoms depend on cause, duration and severity of the hypothyroid state. 

ENERGY AND NUTRIENT METABOLISM: 

Energy metabolism: Thyroid hormone deficiency slows metabolism, resulting in decreased resting  

energy expenditure, oxygen consumption and utilization of substances. Body weight increases by 

average of 10% due to increase of body fat and retention of water and salt14. 

Effect on Protein metabolism: Synthesis and degradation of proteins are reduced but hypothyroid 

patients are in positive nitrogen balance. Total albumin levels increase in myxoedema14. 

Effect on carbohydrate metabolism: Glucose is absorbed from the intestine at a slower rate than 

normal. Fasting plasma glucose and fasting insulin levels usually are normal15. 

Effect on Lipid metabolism: In hypothyroidism total cholesterol and LDL cholesterol increase with 

modest increase in triglycerides; there is no increase in HDL cholesterol. Thyroid hormones induce 

the 3-hydroxy 3-methyl glutaryl-co enzyme-A reductase (HMG CoA) which is first step in cholesterol 

synthesis. Triiodothyronine (T3) up regulates LDL receptors by controlling the LDL receptor gene 

activation. This T3 mediated gene activation is done by direct binding of T3 to specific thyroid 

hormone responsive elements (TRE). Thyroid hormone regulates key enzymes in lipogenic and 

lipolytic pathways in both liver and adipose tissues2. 

Triiodothyronine acts via binding to thyroid hormone receptors (TR) that are members of 

nuclear receptor super family. Thyroid hormone receptors (TR) are ligand dependent transcription 

factors encoded by two different genes, TR alpha and TR beta located on human chromosome number 

17 and 13 respectively. The four T3 binding isoforms alpha 1, beta 1, beta 2, beta 3 are derived from 

TR alpha and TR beta genes by alternate splicing of primary transcripts. Each TR isoform has unique 
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development and tissue specific expression patterns. TRs regulate transcription by binding to the 

thyroid responsive elements in the promoter region of T3 target genes. In addition to the effects of T3 

and various types of TRE, TR transcription is modulated by tissue and development dependent TR 

isoform expression and by host of corepressors and coactivators16. 

Triiodothyronine (T3) also controls the sterol regulatory element binding protein –2 (SREBP-

2) which in turn regulates LDL receptor expression. T3 is also associated with protecting LDL from 

oxidation2. 

Thyroid hormones can influence HDL metabolism by increasing cholesterol transfer protein 

which exchanges cholesterol esters from HDL to very low density lipoproteins (VLDL) and TG to 

opposite direction. Therefore, cholesterol ester transport protein plays an important role in the 

metabolism of HDL and Apo lipoprotein A-1 and in reverse cholesterol transfer pathway17. Thyroid 

hormones also stimulate lipoprotein lipase which catabolizes TG rich lipoproteins and hepatic lipase  

which hydrolyses HDL and contributes to the conversion of intermediate density lipoproteins (IDL) to 

LDL and in turn LDL to small dense LDL2. 

             Another effect of T3 is up regulation of Apo lipoprotein –A which    plays a major role in TG 

regulation16. Thyroid hormones also influence number of factors that increase CVD risk. In 

hypothyroidism, there is increased oxidizability of LDL, which results in modified LDL which is no 

longer recognized by (Apo lipoprotein –B) LDL receptor but is taken up by scavenger receptor on 

macrophages. Unlike LDL receptor, the scavenger receptor is not down regulated with cellular 

cholesterol accumulation and therefore provides pathway for continuous uptake of these chemically 

mediated lipoproteins which ultimately leads to foam cell formation.   T4 prevents oxidation of 

LDL18. 

  In one study subclinical hypothyroidism was associated with increased intima, media thickness19. 



29 
 

SYMPTOMS AND SIGNS OF HYPOTHYROIDISM: 

All the organ systems are affected by hypothyroidism. 

Skin, Hair and Nail changes: 

Direct thyroid hormone action on skin is mediated through the thyroid hormone receptors. All 

the three thyroid binding isoforms of TR have been identified in skin tissues. TR are found  in 

keratinocytes, skin fibroblasts, hair erector pili muscles, other smooth muscle cells, sebaceous gland 

cells, vascular endothelial cells and number of cells that make up the hair follicle20. 

Skin, Hair and Nail changes: 

Skin changes 

Coarsened, thin, scaly skin(epidermal) 

Dermal changes; 

Non   pitting edema (myxoedema) 

Carotenemia 

Hair and nail changes 

Dry, brittle, coarse hair, alopecia  

Coarse, dull, thin, brittle nails 

Loss of lateral third of eyebrow 

Sweat gland changes 

Dry skin  

Decreased sweating 

Others Pallor, purpura, ptosis, vitiligo 

 

Epidermal changes: Because of the hindrance of barrier function epidermal thinning and 

hyperkeratosis occurs giving the skin rough and scaly look. 

Dermal changes: Increased accumulation of hyaluronic acid in hypothyroidism causes myxedema. 

Hyaluronic acid is hygroscopic material which imbibes water and produces mucinous edema.21 
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Hair and nail changes: Deficiency of thyroid hormones affects both resting phase and growing phase 

of hair growth cycle22. 

Sweat glands: In hypothyroid patients, atrophic sweat glands and decreased eccrine gland secretion 

causes the dryness of skin20. 

CARDIOVASCULAR SYSTEM: 

• Bradycardia 

• Diastolic hypertension 

• Pericardial effusion 

In hypothyroidism there is resting diastolic dysfunction and both diastolic and systolic 

dysfunction on exertion due to slowed myocardial relaxation and impaired ventricular filling, 

increased systemic vascular resistance and normal or decreased resting heart rate, decreased 

contractility and decreased cardiac output. 

Pericardial effusions are observed in 25% of patients with overt hypothyroidism.   Probable 

causes include increased capillary permeability, increased volume of distribution of albumin and 

impaired lymphatic drainage23. 

RESPIRATORY SYSTEM: 

Pulmonary: 

• Dyspnea on exertion 

• Obstructive sleep apnea 
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In hypothyroidism the respiratory muscles may be infiltrated with myxedematous tissues and 

there is depression of both the hypoxic and the hypercapnic ventilatory drive can cause alveolar 

hypoventilation and carbon dioxide retention, which in turn can contribute to the development of 

myxedema coma24. Obstructive sleep apnea is common but is reversible with restoration of a 

euthyroid state4. 

ALIMENTARY SYSTEM: 

Gastrointestinal: 

• Constipation 

• Anorexia 

• Nausea 

• Vomiting,  

• dyspepsia 

• Ascites 

Decreased food intake and decreased peristaltic activity causes reduced GI motility and so 

causes vomiting, constipation. 

Hypothyroidism can cause ascites with a high protein content. Various causes have been 

proposed including chronic right sided heart failure and increased permeability of vascular 

endothelium25. 
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CENTRAL AND PERIPHERAL NERVOUS SYSTEM: 

• Slowed speech, movement and mentation 

• Delayed relaxation phase of deep tendon reflexes 

Deficiency in fetal life or at birth leads to impaired neurologic development. All intellectual 

functions, including speech, are slowed in thyroid hormone deficiency. Loss of initiative is present, 

and memory defects are common. Positron emission tomography ( brain scans of hypothyroid patients 

before and after T4 therapy demonstrate reversible reduced glucose uptake in specific brain areas, 

such as the limbic system, which also correlates with behavioral and psychiatric symptoms25. 

Psychiatric disorders are common and are usually of the paranoid or depressive type and may induce 

agitation (Myxedema madness). Headaches are frequent. Cerebral hypoxia due to circulatory 

alterations may be prolonged and can lead to stupor or coma. Other factors predisposing to coma in 

hypothyroidism include exposure to severe cold, infection, trauma, hypoventilation with carbon 

dioxide retention, and depressant drugs27. 

Hearing loss of the perceptive type is frequent due to myxedema of the eighth cranial nerve 

and serous otitis media. Perceptive deafness may also occur in association with a defect in the organic 

binding of thyroidal iodide (Pendred’s syndrome). Thick, slurred speech and hoarseness are caused by 

myxoedematous infiltration of the tongue and larynx, respectively. Body movements are slow and 

clumsy, and cerebellar ataxia may occur. Numbness and tingling of the extremities are frequent; in the 

fingers, these symptoms may be caused by compression from glycosaminoglycans deposits in and 

around the median nerve in the carpal tunnel (carpal tunnel syndrome). The tendon reflexes are slow, 

especially during the relaxation phase, producing the characteristic “hung-up reflexes”; this 

phenomenon is caused by a decrease in the rate of muscle contraction and relaxation rather than a 

delay in nerve conduction24. 
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Histopathologic examination of the brain in patients with untreated hypothyroidism reveals 

that the nervous system is edematous with mucinous deposits in and around nerve fibers. In patients 

with cerebellar ataxia, neural myxoedematous infiltrates of glycogen and mucinous material are 

present in the cerebellum. There may be foci of degeneration and an increase in glial tissue. The 

cerebral vessels may show atherosclerosis, but this is much more common if the patient has had 

coexistent hypertension4. 

 

MUSCULAR SYSTEM: 

Stiffness and aching of muscles are common and are worsened by cold temperatures. Delayed 

muscle contraction and relaxation cause the slowness of movement and delayed tendon jerks. Muscle 

mass may be reduced or enlarged due to interstitial edema. Muscle mass may be slightly increased, 

and the muscles tend to be firm. Rarely, a profound increase in muscle mass with slowness of 

muscular activity may be the predominant manifestation (Kocher-Debre-Semelaigne syndrome or 

Hoffmann syndrome). Myoclonus may be present. The electromyogram may be normal or it may 

exhibit disordered discharge, hyperirritability, and polyphasic action potentials28. 

On Histopathologic examination, the muscles appear pale and swollen. The muscle fibres may 

show swelling, loss of normal striations, and separation by mucinous deposits. Type I muscle fibres 

tend to predominate29. 
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SKELETAL SYSTEM: CALCIUM AND PHOSPHORUS METABOLISM: 

The thyroid hormone receptor isoforms alpha and beta have specific roles in bone maturation. 

Thyroid hormone plays a major role in the maturation of bone. Deficiency of thyroid hormone in early 

life leads to both a delay in development and an abnormal, stippled appearance of the epiphyseal 

centres of ossification (epiphyseal dysgenesis). Impairment of linear growth leads to dwarfism in 

which the limbs are disproportionately short in relation to the trunk but cartilage growth is 

unaffected30. 

In adult Skeleton thyroid hormones act as homeostatic regulators that maintain bone mass. In 

hypothyroidism, there is reduced bone turn over affecting both bone resorption and bone formation30. 

Urinary excretion of calcium is decreased, as is the glomerular filtration rate, whereas fecal 

excretion of calcium and urinary and fecal excretion of phosphorus are variable. Calcium balance is 

also variable, and any changes are slight. The exchangeable pool of calcium and its rate of turnover 

are reduced, reflecting decreased bone formation and resorption. Because levels of parathyroid 

hormone are often slightly increased, some degree of resistance to its action may be present; levels of 

1, 25 (OH)2D (di hydroxy vitamin D) are also increased. 

Levels of calcium and phosphorus in serum are usually normal, but calcium may be slightly 

elevated. The alkaline phosphatase level is usually below normal in infantile and juvenile 

hypothyroidism4. 
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RENAL FUNCTION: WATER AND ELECTROLYTE METABOLISM: 

Thyroid hormones (TH) are essential for an adequate growth and development of the kidney. 

Thyroid dysfunction causes remarkable changes in glomerular and tubular functions and electrolyte 

and water homeostasis. Hypothyroidism is accompanied by a decrease in glomerular filtration, 

hyponatremia, and an alteration of the ability for water excretion. Renal blood flow, glomerular 

filtration rate, and tubular re-absorption and secretory functions are reduced31. 

Blood urea nitrogen and serum creatinine levels are normal, but uric acid levels may be 

increased. Urine flow is reduced, and delay in the excretion of a water load may result in reversal of 

the normal diurnal pattern of urine excretion. The delay in water excretion appears to be due to 

decreased volume delivery to the distal diluting segment of the nephron as a result of the diminished 

renal perfusion; evidence supporting inappropriate secretion of vasopressin (syndrome of 

inappropriate anti -diuretic hormone secretion). Mild proteinuria may occur32. 

HEMATOPOIETIC SYSTEM: 

The red blood cell mass is decreased. The most common form of anemia is normocytic, 

normochromic anemia. Less commonly the anemia is macrocytic, sometimes from deficiency of 

vitamin - B12. The frequent menorrhagia and the defective absorption of iron resulting from 

achlorhydria may contribute to a microcytic and hypo chromic anemia. 

The total and differential white blood cell counts are usually normal, and platelets are 

adequate, although platelet adhesiveness may be impaired. The intrinsic clotting mechanisms may be 

defective because of decreased concentrations in plasma of factors VIII and IX, and this, together with 

an increase in capillary fragility and the decrease in platelet adhesiveness, may account for the 

bleeding tendency that sometimes occurs33,34. 
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REPRODUCTIVE FUNCTION: 

In both sexes, thyroid hormones influence sexual development and reproductive function. In 

adult women, severe hypothyroidism may be associated with diminished libido and failure of 

ovulation. Secretion of progesterone is inadequate, and endometrial proliferation persists, resulting in 

excessive and irregular breakthrough menstrual bleeding. Fertility is reduced, and there is an increase 

in spontaneous abortion and preterm delivery, although many pregnancies are successful. Pregnancy 

complications are associated with both overt and subclinical hypothyroidism. Primary ovarian failure 

can also be seen in patients with Hashimoto’s thyroiditis as part of an autoimmune polyendocrine 

syndrome. 

Hypothyroidism in men may cause diminished libido, erectile dysfunction, and oligospermia. 

A significant fraction of men with hypothyroidism or hyperthyroidism have moderate to severe 

erectile dysfunction that improves with    treatment of the thyroid disease35. 

            The metabolism of both androgens and estrogens is altered in hypothyroidism. 

Hypothyroidism favors metabolism of estradiol and oestrone via 16 alpha – hydroxylation rather than 

2-oxygenation, with the result that formation of estriol is increased and that of 2-hydroxyestrone and 

its derivative, 2-methoxyestrone is decreased. 

The sex hormone- binding globulin in plasma is decreased, the result that plasma 

concentrations of both testosterone and estradiol are decreased, but the unbound fractions are 

increased. 
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RELATION BETWEEN HYPOTHYROIDISM AND LIPID PROFILE: 

In hypothyroidism patients, there is a negative effect on the lipoprotein profile; high density 

lipoprotein cholesterol (HDL), triglycerides (TG), total cholesterol (TC) and low density lipoprotein 

cholesterol (LDL). This translates into sizable cardiovascular risks if left untreated. 

Prakash et al, in their study on relationship between hypothyroidism and lipid profile clearly 

showed that the effects of hypothyroidism on lipid metabolism is more marked in patients with higher 

serum TSH. Even mild elevations of TSH are associated with change in lipid profile significant 

enough to raise the cardiovascular risk. The higher incidence of hypothyroidism among middle aged 

women is associated with increase in total plasma cholesterol. Hypothyroidism results in small 

increase in low density lipoprotein, total serum cholesterol, mild decrease in high density lipoprotein 

and enhanced risk of atherosclerosis and coronary artery disease. Hypothyroidism, often accompanied 

with diastolic hypertension in conjunction with dyslipidemia may promote atherosclerosis. Thyroxine 

therapy in effective dose usually leads to considerable improvement   in lipid profile36. 

Teixeira et al in their study of lipid profile in different degrees of hypothyroidism and effects 

of levothyroxine replacement in mild thyroid failure studied 226 participants in the year between 2001 

and 2006. Of these 133 patients had subclinical hypothyroidism (SH), 23 patients had mild 

hypothyroidism (MH). 70 patients had no thyroid disorder. Increase occurred in means of different 

atherogenic lipid variables in patients with SH as compared to Euthyroid patients, in MH patients 

when compared with SH patients, the post hoc analysis detected that in MH patients the levels were 

significantly greater37. 

In the same study sub-clinical hypothyroid patients were subdivided according to basal TSH 

levels (Level 1 if TSH between 4-8 micro IU /dl; Level 2 TSH between 8-12 micro IU/dl; Level 3 

TSH above 12 micro IU /dl). Patients with greater levels of TSH had greater measured serum TG, and 
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APOB/APOA index. A positive correlation was found between TSH and TG. (rs-0.219, p- 0.001), 

APO-B (rs- 0.205, p- 0.002) and TC (rs- 0.107,  p-0.006). 

Kung Lee et al, in a study of serum TSH levels in healthy Koreans and the association of 

serum TSH with lipid concentration and metabolic syndrome studied a total of 7270 subjects, 

measured serum TSH levels and compared with lipid profiles38. TSH had significant positive 

correlation with serum total cholesterol, triglycerides and low density lipoprotein cholesterol 

regardless of sex, age, season, obesity or menopausal status38. 

Tagami et al studied lipid profiles in untreated patients with Hashimoto thyroiditis and the 

effects of thyroxine treatment and subclinical hypothyroidism with Hashimotos thyroiditis reviewed 

medical records of consecutive 1181 patients with adult Hashimotos thyroiditis and 830 cases were 

adopted for the study. There was significant positive correlation between serum TSH levels and lipid 

parameters such as total cholesterol (TC), triglycerides (TG), HDL cholesterol (HDL-C), LDL 

cholesterol (LDLC). In contrast there   was significant   negative correlation between serum T4 levels 

and all of these lipid parameters39. 

According   to  thyroid  function the cases were classified into four groups such as 

thyrotoxicosis, euthyroidism, subclinical hypothyroidism and overt hypothyroidism. TC, HDL-C, non-

HDL-C and LDL-C of thyrotoxicosis patients were significantly lower than those of euthyroid cases. 

In contrast, TC, TG, HDL-C, non-HDLC, LDL-C and L/H in overt hypothyroidism were significantly 

higher than those in euthyroidism40. 

Interestingly LDL-C and L/H of subclinical hypothyroidism were significantly higher when 

compared with euthyroid. Thirty two (32) of, subclinical hypothyroidism patients were treated with 

small doses of levothyroxine and the effects on lipid profile are examined. TC, non-HDL-C, LDL-C, 

and L/H were significantly decreased41. 
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In the Colorado thyroid prevalence study, the relation between hypothyroid and lipid profiles 

were studied. They found a statistically significant increase in TC, LDL cholesterol and   triglycerides 

in hypothyroid patients7. 

Saini et al in their study on lipid profile in hypothyroid patients found higher levels of TC, 

LDL-C and TG in hypothyroid patients compared to control group. The level of HDL-C was more in 

hypothyroid patients compared to euthyroid patients40. 

Murgod et al in their study on changes in electrolyte and lipid profile in hypothyroidism found 

increased levels of TC and LDL-C in hypothyroid patients compared to controls41. 

SUBCLINICAL HYPOTHYROIDISM  

Subclinical hypothyroidism is defined as an elevated serum TSH level above the upper limit of normal  

with normal levels of serum free thyroxine, and it may or may not be associated with signs and  

symptoms of hypothyroidism. It is a common thyroid disorder affecting 3-15% of the adult  

population. Subclinical hypothyroidism can progress to overt hypothyroidism. Diagnosis is difficult  

due to its asymptomatic nature. With thyroid function tests, it is possible to detect subclinical  

hypothyroidism cases early.[66] 

 

Etiology 

Etiology of subclinical hypothyroidism remains the same as overt hypothyroidism. 

Most cases have anti thyroid peroxidase as the culprit of subclinical hypothyroidism. 

 

Clinical features 

As the name itself suggests its is a laboratory diagnosis most of the times rather than a  

clinical diagnosis .Some patients have dry skin ,dry nails which usually are not noticed by the patients 

and the physicians in the initial stage  .As the disease  
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progresses  from  subclinical to overt hypothyroidism marked clinical symptoms and signs appear  

along with laboratory findings. Some of the subclinical hypothyroid cases have vague symptoms such  

as constipation, depressive symptoms ,unusual fatigue and rarely symptoms of neurocognitive  

dysfunction.68,69Consequences of subclinical hypothyroidism. 

 

Progression to overt hypothyroidism – Some of the patients of subclinical hypothyroidism can  

progress to overt hypothyroidism . The risk factors for this development being associated co  

morbidities, positive for anti TPO antibodies .33-55% of individuals progress to overt  

hypothyroidism. In low risk patients the subclinicalstate may persist and very rarely normalise on its  

own with out treatment.[70] 

 

Cardiovascular diseases- Subclinical hypothyroidism is associated with risk of  cardiovascular  

disease especially with serum TSH levels of greater than 10 despite FT3, FT4 being normal .The  

manifestations of cardiovascular diseases  are as follows – 

 

Coronary heart disease- many patients with subclinical hypothyroidism are associated with  

increased risk of coronary events similar to overt hypothyroidism .The risk is higher if TSH level is  

more than 10 micro IU /l .[71]Heart failure-risk of heart failure also increases with rise in TSH levels  

.some studies have significant  cardiovascular events in subclinical hypothyroidism cases when  

compared to normal thyroid status patients .Stroke-.not much of studies are compatible which suggest  

a strong association between subclinical hypothyroidism and stroke .Lipids-some of the studies  

showed elevated total cholesterol ,hypertriglyceridemia in patients with subclinical  hypothyroidism.  

Dyslipidaemia is an independent risk factor for all the cardiovascular diseases  in turn suggesting  

subclinical hypothyroidism as apotential risk factor .Apart from the above risk factors there are studies  

showing elevated pulmonary pressures, diastolic dysfunction ,other inflammatory markers  all  
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together constating And putting the individuals at risk for significant cardiovascular events . 

 

Mortality-elevated TSH levels are associated higher mortalitysecondary to the risk factors they are  

associated withwhich have been explained above .[43]Fertility-although women with overt  

hypothyroidism may have eitheroligo- or amenorrhea, which can result in decreased fertility, the  

effects of subclinical hypothyroidism on reproduction are not well defined.In very rare instances  

neuropsychiatric manifestations and  non alcoholic liver diseases are also found in subclinical  

hypothyroidism cases.[73,74] 

 

Effects of thyroid hormone replacement  

The most controversial  domain is always the treatment aspect of the Subclinical hypothyroidism set  

of patients . Although most guidelines suggest treatment of subclinical hypothyroidism patients with  

TSH levels more than 10. But the treatment of the group less than 10 is arguable and yet there no clear  

guidelines ,proof regarding the initiation of thyroid hormone supplementation are present.On  

cardiovascular diseases -although looking at the prevalence of the riskfactors in subclinical  

hypothyroidism ,the treatment of such individualsremains a question with overtreatment being a  

adverse event .there aresome studies  showing significant  benefit form thyroid hormone  

Supplementation  and reduction in dyslipidaemia, cardiovascular events, and markers of  

inflammation., where as some studies showing nosignificant benefit and rather harm secondary to  

overtreatment .[75,76]Inconsistent results are present  regarding the role of thyroid hormonereplacement   

and its benefits with dyslipidaemia and fertility .With some studies showing positive response and  

with equal amount data showing no benefit.[77,78] 

 

Management 

The degree of impairment in subclinical hypothyroidism is controversial for initiation of  
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treatment .With the studies done until now and recommendations of ITS and American  

Association of Endocrinology, the treatment of subclinical hypothyroidism varies  

depending on the patient characteristics and the treating physicians .[131] 

The following conditions require treatment in cases of subclinical hypothyroidism. 

 

1. Pregnancy  
2. Females planning to have conception.[132,132] 

3. Individuals with multiple comorbidities. 
4. TSH greater than 10 micro IU/ml are at risk of many cardiovascular disease risk factors and 

progression to overt hypothyroidism.[131] 

 

 

 

 

Dosing and monitoring 

Lowest dose possible to normalize the serum TSH concentration.25-50micrograms is the  

usual dose .The principle being not overtreating and not undertreating ,as overtreating 

causes intolerable side effects ,and under treating not serving the purpose. Monitoring has 

to be done once in 6 weeks  and dose has to be increased by 12.5 to 25 micrograms if the  

under responses is seen. Reduction of dose has to be done if overcorrection is seen.  

Untreated patient shave to be checked once in 6 months to check for progression  or   

normalization of  TFT. 
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                            MATERIALS AND METHODS  

 

STUDY DESIGN - observational  descriptive  study  

 

INCLUSION CRITERIA –Adults who give consent for the study in the age group of 18-  

60 yrs  and fit into the criteria for subclinical hypothyroidism attending the OPD and  

patients  getting  admitted  on  IPD  basis  in  SDM  hospital . 

 

EXCLUSION CRITERIA – Diagnosed as hyperthyroid or hypothyroid and on  

medication that affect thyroid harmone  levels . 

 

SAMPLE SIZE CALCULATION 

Sample size 

Single Proportion - Absolute Precision 

Based on article (Debasish Dass), the prevalence of dyslipidemia in patients 

with sub-clinical hyperthyroid and it as follows 

Expected Proportion = 0.92 (92%) 

Precision (%) = 7 (Margin of error) 

Desired confidence level (%)= 95 

Sample size (n) = 58 should be taken (Approximately 60) 

Formula 

n=Z2pq/d2 

 

Where, Z= Standard normal variate value (Z=1.96 at 5% alpha error) 

d=Margin of error=7% 

p=92%, q=100-92=8% 
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Statistical analysis 

 Descriptive statistics (mean, SD, frequency, and %) 

 Chi-square test for association 

 Independent t test or Mann-Whitney U test (if required) 

 Multi-variate analysis (if needed) 

 A significance will be set at 5% level of significance (p&lt;0.05) 

STUDY PROCEDURE 

Sampling procedure and collection method. 

After obtaining the clearance from the institutional ethics committee, all patients  

attending OPD and IPD  who come under the inclusion criteria were considered for the  

study. Informed   consent was  taken  after explaining the study procedure  and the  

outcome of it . 

Demographic data such as age ,sex  has been recorded . 

Past , personal, family history ,thorough history ,general and systemic examination was  

done and was recorded with the consent of participants . 

The diagnosis of subclinical hypothyroidism was done by looking at the TFT. 

INVESTIGATIONS  

All the patients were evaluated for the following tests , 

SBP 

DBP 

ABDOMINAL CIRCUMFERENCE 

TFT 

LIPID PROFILE 

HSCRP 

FASTING BLOOD SUGAR 

POST PRANDIAL BLOOD SUGAR . 

STATISTICAL METHODS . 
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Data  is analyzed using SPSS software version 21 and Excel. 

Frequency percentage for categorical variables , mean and standard deviation for continuous variables 

,correlation between variables using  pearsons  correlation.  

P value less than or equal to 0.05  ,implies  statistically significant  

 

STATISTICAL ANALYSIS AND RESULTS  

 

Table 1: Gender wise distribution of study participants 

Gender Frequency Percent 

Female 26 43.3 

Male 34 56.7 

Total 60 100.0 

Table 1. shows that 26 (43.3%) were females and 34(56.7%) males. 

 

Figure 1: Bar graph showing gender wise distribution of study participants 

 

Table 2: Distribution study participants based on their past history. 

Past history Frequency Percent 

Myopia 1 1.7 

Nil 58 96.7 

Right side hemiparesis 1 1.7 

Total 60 100.0 
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Only one of the study participants had a past history of myopia and another child had right sided 

hemiparesis as seen in table 2. 

 

 

 

 

Figure 2: Distribution study participants based on their past history. 

 

Table 3: Descriptive data of the study participants. 

 Mean Std. Deviation 

Age 47.28 9.530 

Pulse Rate 84.78 13.023 

Systolic blood pressure (SBP) 133.07 18.554 

Diastolic blood pressure (DBP) 82.07 10.740 

Fasting Blood Sugar (FBS) 110.23 32.108 

Post Prandial Blood Sugar (PPBS) 151.52 52.459 

HSCRP 8.67 20.84 

FT3 2.91 0.52 

FT4 1.28 0.37 

Thyroid Stimulating Hormone (TSH) 7.26 1.47 

Triglyceride (TG) 201.52 260.408 

High Density Lipoprotein (HDL) 40.29 12.23 

Low Density Lipoprotein (LDL) 110.357 38.6234 

Total Cholesterol (TC) 174.82 54.535 

Abdominal circumference (AC) 94.28 8.567 

Body Mass Index (BMI) 25.33 4.18 

Myopia
1%

Nil
97%

Right side 
hemiparesis 

2%

Past history
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Table 3 shows the mean and standard deviation of different parameters. The mean age of the study 

participants was 47.28 years with a standard deviation of 9.53 years. A mean pulse rate of 84.78bpm 

(SD=13.02) was seen with the mean systolic and diastolic blood pressure of 133.07mmHg (18.55) and 

82.07mmHg (10.74) respectively. Mean  Total cholesterol was 174.82 mg/dl (54.53) and abdominal 

circumference of 94.28cm (8.56) 

 

Table 4: Distribution of study participants based on the FBS levels 

Fasting blood sugar (FBS) Frequency Percent 

<110mg/dl 37 61.7 

>110mg/dl 23 38.3 

Total 60 100.0 

Table 4 shows that 37 (61.7%) of the study participants had a fasting blood glucose level less than 

110mg/dl while 23 (38.3%) of them had more than 110mg/dl 

Figure 3: Distribution of study participants based on the FBS levels 

 

 

Table 5: Distribution of study participants based on the PPBS levels 

Post prandial blood glucose 

(PPBS) Frequency Percent 

<140mg/dl 33 55.0 

>140mg/dl 27 45.0 

Total 60 100.0 

As shown in table 5, 33 (55%) of the study participants had a fasting blood glucose level less than 

140mg/dl and 27 (45%) of them had more than 140mg/dl 
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Figure 4: Bar graph showing distribution of study participants based on the PPBS levels 

 

 

 

 

Table 6: Distribution of study participants based on the Triglyceride levels 

Triglycerides Frequency Percent 

<150mg/dl 29 48.3 

>150mg/dl 31 51.7 

Total 60 100.0 

As shown in table 6, 29 (48.3%) of the study participants had a triglyceride levels less than 150mg/dl 

while 31 (51.7%) of them had more than 150mg/dl 
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Figure 5: Pie chart showing distribution of study participants based on the Triglyceride levels 

 

 

Table 7: Distribution of study participants based on the HDL cholesterol levels 

HDL cholesterol Frequency Percent 

>50mg/dl 9 15 

<50mg/dl 51 85 

Total 60 100.0 

Table 7 shows that 9 (15%) of the study participants had a HDL cholesterol levels more than 50mg/dl 

and 51 (85%) of them had less than 50mg/dl 
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Figure 6: Distribution of study participants based on the HDL cholesterol levels 

 
Table 8: Distribution of study participants based on the LDL cholesterol levels 

LDL cholestrol Frequency Percent 

>100mg/dl 27 45 

<100mg/dl 33 55.0 

Total 60 100.0 

As shown in table 8, 27 (45%) of the study participants had a LDL cholesterol level less than 

100mg/dl and 33 (55%) of them had more than 100mg/dl 
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Figure 7: Distribution of study participants based on the LDL cholesterol levels 

 

 

Table 9: Distribution of study participants based on the total cholesterol levels 

Total cholesterol Frequency Percent 

>200mg/dl 37 61.7 

<200mg/dl 23 38.3 

Total 60 100.0 

Table 9 shows that 37 (61.7%) of the study participants had a total cholesterol level of less than 

200mg/dl while 23 (38.3%) of them had more than 140mg/dl 
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Figure 8: Distribution of study participants based on the total cholesterol levels 

 
 

 

Table 10: Distribution of study participants based on their BMI 

Body mass index (BMI) Frequency Percent 

18-24.9 kg/m2 30 50 

25-29.9 kg/m2 21 35 

>30 kg/m2 9 15 

Total 60 100.0 

Table 10 shows a BMI of 18-24.9 kg/m2 in 30 (50%) of the study participants, BMI of 25-29.9 kg/m2 

was seen in 21 (35%) and 9 (15%) had a BMI of more than 30 kg/m2. 
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Figure 9: Distribution of study participants based on their BMI 

 

 

Table 11: Distribution of study participants based on their blood pressure 

HYPERTENSION Frequency Percent 

Normal 30 50 

Prehypertensive 14 23.3 

Stage I 14 23.3 

Stage II 2 3.33 

Total 60 100.0 

According to JNC-7 classification of hypertension, 30 (50%) of them were normotensive, 14 (23.3%) 

were prehypertensive, another 14 (23.3%) are stage I and 2 (3.33%) were stage II. 
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Figure 10: Distribution of study participants based on their blood pressure 

 

 

Table 12: Distribution of study participants based on their systolic blood pressure 

Systolic blood pressure Frequency Percent 

120-139mmHg 24 40.0 

140-159 mmHg 19 31.7 

>160 mmHg 17 28.3 

Total 60 100.0 

Table 12 showed that on classifying SBP, 24 (40%) of the study participants recorded a BP between 

120-139mmHg, 19 (31.7%) recorded 140-159mmHg and 17 (28.3%) recorded more than 160mmHg. 

 

 

 

 

 

 

50%

23%

23%

4%

Hypertension

Normal Prehypertensive Stage I Stage II



55 
 

 

 

 

 

Figure 11: Distribution of study participants based on their systolic blood pressure 

 

 

 

 

 

Table 13: Distribution of study participants based on their diastolic blood pressure 

Diastolic blood pressure Frequency Percent 

80-89 mmHg 32 53.3 

90-99 mmHg 19 31.7 

>100 mmHg 9 15.0 

Total 60 100.0 

According to table 13, 32 (53.3%) of the study participants recorded a DBP between 80-89mmHg, 19 

(31.7%) recorded 90-99 mmHg and 9 (15%) recorded more than 100mmHg. 
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Figure 12: Distribution of study participants based on their Diastolic blood pressure 

 
Table 14: Distribution of study participants based on the abdominal circumference in females 

Abdominal circumference in 

females 
Frequency Percent 

<88CM 9 34.6 

>88CM 17 65.4 

Total 26 100.0 
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Figure 13: Distribution of study participants based on the abdominal circumference in females 

 
 

 

 

Table 15: Distribution of study participants based on the abdominal circumference in males 

Abdominal 

circumference in 

males 

Frequency Percent 

<102CM 30 88.2 

>102CM 4 11.8 

Total 34 100.0 
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Figure 14: Distribution of study participants based on the abdominal circumference in males 

 

 

Table 16: HSCRP distribution among the study participants. 

HSCRP Frequency Percent 

<1 15 25.0 

1-3 13 21.7 

>3-10 25 41.6 

>10 7 11.7 

Total 60 100.0 

According to table 16 a HSCRP value of less than one was seen in 15 (25%) of the study  

participants, 13 (21.7%) had a HSCRP value of 1-3, >3 -10 value was seen in 25 (41.6%)  

and a value of more than 10 was seen in 7 (11.7%) 
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Table 17:  Correlation of thyroid hormones and other cardiovascular parameters. 

CORRELATION FT3 FT4 TSH 

Age Pearson Correlation (r) -0.220 -0.061 0.078 

P value 0.092 0.645 0.556 

PR Pearson Correlation (r) -0.238 0.244 0.029 

P value 0.069 0.063 0.828 

SBP Pearson Correlation (r) 0.060 -0.067 0.009 

P value 0.651 0.611 0.943 

DBP Pearson Correlation (r) -0.070 -0.036 0.066 

P value 0.596 0.787 0.619 

FBS Pearson Correlation (r) -0.198 0.128 0.099 

P value 0.130 0.331 0.450 

PPBS Pearson Correlation (r) -0.285* 0.076 -

0.049 

P value 0.027 0.565 0.709 

HSCRP Pearson Correlation (r) -0.378** 0.258* 0.243 

P value 0.003 0.048 0.064 

TG Pearson Correlation (r) 0.007 0.042 -

0.066 

P value 0.958 0.752 0.619 

HDL Pearson Correlation (r) 0.090 -0.083 0.182 

P value 0.503 0.537 0.172 

LDL Pearson Correlation (r) 0.148 -0.260* 0.032 

P value 0.269 0.048 0.811 

Total Cholesterol Pearson Correlation (r) 0.079 -0.149 -

0.005 

P value 0.547 0.257 0.972 

Abdominal 

Circumference 

Pearson Correlation (r) -0.099 -0.046 -

0.071 

P value 0.450 0.729 0.590 

BMI Pearson Correlation (r) -0.049 -0.043 0.043 

P value 0.713 0.744 0.746 
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It was seen that age had a negative correlation with FT3 and FT4, SBP and DBP had 

 negative correlation with FT4. FBS and PPBS had a positive correlation with FT3 and  

TSH values. But none of these were statistically significant. A statistically significant 

 correlation was seen between PPBS and FT3 (r=-0.285), HSCRP and FT3 (-0.378) as 

 well as FT4 (0.258) and LDL and FT4 (-0.260). 
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DISCUSSION 

This observational descriptive study was done to estimate the prevalence of cardiovascular disease 

risk factors in the patients with subclinical hypothyroidism and also to establish cardiac risk factors 

emerging out of subclinical hypothyroidism among the those in the age group 18-60yrs with 

subclinical hypothyroidism and admitted in a tertiary care hospital. 

 

Table 1 .shows that in the present study 43.3% were females and 56.7% were males. In a similar study 

done by Yadav et al in Assam in 2017 among adolescents showed that 48.15% were males and 

51.85% females82. 

. Another study done by Ejaz et al in Pakistan in 2020 showed that 62.5% were females and 37.5% 

were males. Another similar study done in Gujarat by Desai et al in 2016 showed only 11% were 

males while remaining were females [83,84] 

Table 18: Comparison of the descriptive variables of different studies. 

 Pres

ent 

stud

y 

Marw

adi et 

al 

Kaus

hik et 

al 

Yada

v  

Desai  Kumar  Ajay  Guntaka Hossain Ejaz et 

al  

Rajen

dra  

  Gujar

at, 

2020 

Kolk

ata 

2019 

Assa

m, 

2017 

Gujara

t 2016 

Uttar 

Prasad 

2016 

New 

Delhi 

2012 

Andra 

Pradesh 

2011 

Banglad

esh 

2021 

Pakista

n, 2021 

Nepal 

2015 

            

Age 

in 

years 

47.2

8 

(9.5

3) 

  10.98 

(2.36) 

 32.3 

(6.55) 

 27.07 

(7.56) 

35.84 

(7.05) 

53.2 

(14.6), 

40-70 

42.23 

(11.15

) 

SBP 

in 

mmH

g 

133.

07 

(18.

55) 

  102.9

6 

(8.12) 

      119.6 

(5.98) 

DBP 

in 

mmH

g 

82.0

7 

(10.

74) 

  66.07 

(6.01) 

      80.66 

(5.86) 

HsC

RP in 

mg/l 

8.67 

(20.

84) 

  6.08 

(18.9

3) 

      0.64 

(0.34, 

1.36) 

FT3 

in 

pg/dl 

2.91 

(0.5

2) 

1.07 

(0.35) 

1.06 

(0.36) 

 1.02 

(0.25) 

 2.96 1.07 

(0.35) 

 0.34 

(0.91) 

4.82 

(0.48 
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FT4 

in 

µg/dl 

1.28 

(0.3

7) 

6.65 

(1.47) 

6.86 

(1.31) 

1.15 

(0.14) 

6.08 

(2.44) 

0.98 

(0.04) 

0.99 6.56 

(1.31) 

1.17 

(0.18) 

1.41 

(0.33) 

10.54 

(0.85) 

TSH 

in 

µg/dl 

7.26 

(1.4

7) 

9.14 

(5.87) 

9.77 

(4.19) 

9.63 

(2.33) 

32.83 

(36.24

) 

8.13 

(1.87) 

9.49 9.76 

(4.18) 

9.09 

(2.79) 

6.58 

(1.15) 

7.73 

(1.14) 

TG 201.

52 

(260

.4) 

147.9

8 

(65.87

) 

148.9 

(65.2

7) 

116.8 

(31.9

6) 

155.18 

(39.22

) 

148.25 

(51.3) 

165.01 147.9 

(66.27) 

 122.61 

(31.22) 

 

HDL 40.2

9 

(12.

23) 

35.01 

(9.74) 

34.27 

(9.63) 

45 

(6.8) 

49.5 

(11.25

) 

51.03 

(14.76) 

38.63 35.37 

(8.6) 

42.87 

(4.83) 

36.42 

(10.12) 

45.89 

(7.88) 

LDL 110.

35 

(38.

62) 

97.99 

(32.42

) 

98.81 

(33.2

6) 

78.48 

(20.7

1) 

157.71 

(30.6) 

107.41 

(15.47) 

106.07 99.83 

(32.24) 

124.81 

(27.85) 

131.65 

(28.22) 

96.54 

(24.32

) 

TC 174.

82 

(54.

53) 

161.1

4 

(48.23

) 

162.0

7 

(42.3

2) 

146.7 

(26.9

5) 

241.96 

(32.24

) 

188.09 

(23.81) 

173.72 163.07 

(41.32) 

134.9 

(80.97) 

228.41 

(35.21) 

191.7

4 

(28.76

) 

AC 94.2

8 

(8.5

7) 

  63 

(10.8

6) 

       

BMI 25.3

3 

(4.1

8) 

  17.79 

(4.11) 

 23.8 

(2.33) 

  23.83 

(2.12) 

 23.87 

(1.91) 

 

Table 3 shows the mean and standard deviation of different parameters. The mean age of the study 

participants was 47.28 years with a standard deviation of 9.53 years. Study done by Ejaz et al and 

Rajendra et al had similar findings but Yadav et al study had a mean age which was less compared to 

that of our study which might be because the study was done among adolescents. The mean systolic 

and diastolic blood pressure of the study participants in our study was 133.07mmHg (18.55) and 

82.07mmHg (10.74) respectively. In Yadav et al study both mean SBP and DBP was very lea 

compared to that of our study and again might be because the blood pressure recorded was of the 

adolescents. Mean TG levels were higher in our study compared to all the other studies. Other studies 

except for Yadav et al had similar TG levels.83,84 Total cholesterol levels were higher in all the studies 

except for Yadav et al study and Hossain et al study and lower TC levels in these two studies might be 
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attributed to the younger study participants in the study. BMI was similar in all the studies except for 

again Yadav et al study. 85  

In the present study table 4 and 5 shows that 38.3% of them had a FBS more than 110mg/dl and 45% 

of them had PPBS more than 140mg/dl. In another study done by Ejaz et al showed that 45.2% of the 

study participants were diagnosed with diabetes. Similar study done by Sasthanathan et al showed that 

31.8% of them had diabetes. In Chakradhar et al study 80.9% of the study participants had a FBS of 

more than 110mg/dl.86 While in Palakurth et al study only 18.2% of the study participants with sub 

clinical hypothyroidism had diabetes.87 

Table 6 in our study showed that 51.7% of them had triglyceride more than 150mg/dl and the 

prevalence was less compared to the study done by Chakradhar et al study where 85.7% of them had 

higher triglyceride values. As shown in table 7 in the present study 85% of them had HDL levels less 

than 50mg/dl which was almost similar to the study done by Chakradhar et al with a prevalence of 

76.1%.88  

In the present study table 10 shows that 50% of the study participants had a BMI of 18-24.9 kg/m2, 

35% of them had BMI of 25-29.9 kg/m2 and 15% had a BMI of more than 30 kg/m2. Another study 

done by Sasthanathan et al 47.05% had normal BMI, 17.64% had overweight and 35.29% were obese. 

Our study had lesser individuals with obesity than the later study and might be because the later study 

included those who were admitted due to heart failure.86 

On classifying hypertension according to JNC-7 classification, 50% of them were normotensive, 

23.3% were prehypertensive, another 23.3% were stage I and 3.33% were stage II hypertensive. In 

Sasthanathan et al study 97.05% with sub clinical hypothyroidism had hypertension and in Ejaz et al 

study 84.9% had hypertension while Palakurth et al study had only 27.3% with hypertension. 

Sasthananthan et al study was done among heart failure patients and hence might be the reason for 
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high prevalence of hypertension. Similarly Ejaz et al study included participants attending cardiology 

unit while Palakurth study was done in the department of general medicine.87 

Our study showed in table 12 that on classifying SBP, 40% of the study participants recorded a BP 

between 120-139mmHg, 31.7% recorded 140-159mmHg and 28.3% recorded more than 160mmHg. 

In study done by Chakradhar et al 47.2% of the study participants recorded a SBP of more than 

140mmHg and were similar to that of our study.  

Our study recorded DBP in table 13 and showed that 53.3% of the study participants had a DBP 

between 80-89mmHg, 31.7% recorded 90-99 mmHg and 15% recorded more than 100mmHg.88 

Chakradhar et al study showed that 52.3% of the study participants recorded a DBP of more than 

90mmHg which was also similar to our study. 88 

 

 

Table 19: Correlation of different parameters with T4 levels in different studies. 

 Present study Chakradhar et al Yadav et al  

SBP -0.067 (0.611) 0.75 (0.387) - 

DBP -0.036 (0.787) -0.65 (0.45) - 

TG 0.042 (0.752) 0.2 (0.98) -18.75 (0.68) 

HDL -0.083 (0.537) 0.129 (0.138) - 

Abdominal 

Circumference 

-0.046 (0.729) -0.178 (0.04) - 5.04 (0.338) 

FBS 0.128 (0.331) 0.151 (0.08) - 

The above table shows that none of the parameters had significant correlation with T4 levels. In all the 

studies DBP and abdominal circumference had a negative correlation with the T4 levels while FBS 

had a positive correlation. SBP and HDL showed a negative correlation in our study while in 

Chakradhar et al study showed a positive correlation with T4 levels  .88 
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Table 20: Correlation of different parameters with T4 levels in different studies. 

 Present study Chakradhar et al Yadav et al  Rajendra et al 

SBP 0.009 (0.943) -0.104 (0.23) - 0.405 

(<0.001) 

DBP 0.066 (0.619) 0.074 (0.39) - 0.405 

(<0.001) 

HSCRP 0.243 (0.064)  - 0.514 

(<0.001) 

TG -0.066 (0.619) 0.12 (0.88) -2.11 (0.45) - 

HDL 0.182 (0.172) -0.03 (0.975) - -0.082 

(0.416) 

LDL 0.032 (0.811) - - 0.592 

(<0.001) 

TC -0.005 (0.972) - - 0.572 

(<0.001) 

Abdominal 

Circumference 

-0.071 (0.590) - -0.48 (0.137) - 

BMI 0.043 (0.746) - - 0.339 (0.001) 

 

All the studies had no significant correlation between the different parameters and TSH levels except 

for Rajendra et al study. In Rajendra et al study all the parameters were positively correlated with TSH 

levels except for HDKL levels which were negatively correlated and these findings were statistically 

significant.89 This difference might be due to the variation in the socio demographic and genetic 

structure of the study participants.  
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CONCLUSION 

In the above study done, sub clinical hypothyroidism is a laboratory diagnosis .Similar to 

overt hypothyroidism  in whom cardiovascular diseases risk is known entity ,sub clinical  

hypothyroidism  is also associated with varied risks such as hypertension, dyslipidemia,  

elevated, hsCRP , BMI , abdominal circumference , hyperglycemia . All the above are  

known risk factors for CVD . Hence monitoring in follow up of the sub clinical 

 hypothyroidism patients  should include screening  for the above things and timely 

 initiation of their correction  can  help  in reducing  the risk factors . 
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SUMMARY 

This is an observational study on the cardiovascular disease risk factors in sub clinical  

hypothyroidism  subjects.This study was conducted in the age group of 18-60 yrs .Among 

 the  60 study participants studied 43.6 % were females and 56.4% were males .All of the 

 patients were having subclinical hypothyroidism  and none of the participants had TSH 

 level more than 10 microIU/ml. None of the patients had clinical features suggestive of 

 hypothyroidism .Many of the participants had one or the other risk factors for CVD   

which is as shown in the results .There was no significant correlation between the TSH 

 values and the CVD risks individually, but there is prevalence of CVD risks studied in 

 the above 60 participants  as showed in the results 

 

 

 

LIMITATIONS OF THE STUDY  

1.The sample size of the study was small  and it cant be applied to all the other population. 

2.Follow up of the cases after treating the subclinical hypothyroidism risks and cardiovascular  

events was not done to have   a strong causation of subclinical hypothyroidism as CVD rsik itself. 
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ANNEXURE 1 

INFORMED CONSENT FORM 

 

INFORMED CONSENT 

 

 

“THE STUDY OF CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH SUBCLINICAL 

HYPOTHYROIDISM.” 

 

 

Study no : 

 
Name of the participant: 

 
Name of the principal investigator: 

 
Name of the institution: 

 
SDM COLLEGE OF MEDICAL SCIENCES, MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

 
 

 
I, , have read the 

information in this form (or has been read to me). I was free to ask any questions 

and they have been answered. I am exercising my free power of choice, hereby 

give my consent to be included as a participant in 

“THE STUDY OF CARDIOVASCULAR RISK FACTORS IN PATIENTS WITH SUB CLINICAL 

HYPOTHYROIDISM” 

 

 

1. I have read and understood this consent form and the information provided to me. 

 
2. I have been explained the consent document and nature of study. 
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3. My rights and responsibilities have been explained to me by the investigator. 

 
4. I have been advised about the risks associated with my participation in the study. 

 
5. I have informed the investigator of all treatments I am taking or have taken in the past. 
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6. I agree to cooperate with the investigator and I will inform him immediately if I suffer from unusual 

symptoms. 

7. I am aware of the fact that I can opt out of the study at any time without having to give any reason 

and this will not affect my future treatment in the hospital. 

 

8. I am also aware that the investigators may terminate my participation in the study at any time, for 

any reason, without my consent. 

 

9. I hereby give permission to the investigators to release the information obtained from me as result 

of participation in this study to the sponsors, regulatory authorities, Government agencies and the 

ethics committee. I understand that they may inspect my original records. 

 

10. My identity will be kept confidential if my data are publicly presented. 

 
11. I have had my questions answered to my satisfaction. 

 
12. I have decided to be in the research study. 

 
13. In this study we wanted to diagnose the CARDIOVASCULAR RISK FACTORS IN THE PATINETS WITH 

SUB CLINICAL HYPOTHYROIDISM.. 

 
 
 

 
Patient’s signature with name. 

 
 

 
Relationship to patient 

 
 
 
 

Date : 
 
 
 

Place : 
 
 
 
 

Participant’s signature/Thumb Impression 
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ANNEXURE II 

PROFORMA FOR STUDY 

 

 
Participant’s name: 

 

Investigator sign : 

 
 
 

Investigator name : 
 
 
 
 
 
 

 
PROFORMA CASE NO: 

 
 
 

Name: Age: yrs Sex: M / F 
 
 
 

Address: Occupation: OP / IP No: 
 
 
 
 
 
 

HISTORY OF PRESENTING ILLNESS_ 
 

SYMPTOMS 
 
 
 

SIGNS 
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DURATION OF ILLNESS 
 
 
 
 
 
 

PAST HISTORY: 
 
 
 
 

 
PERSONAL HISTORY- smoking 

alcohol 

tobacco chewing 

drug abuse/others 

 
 
 
 
 
 
 

GENERAL PHYSICAL EXAMINATION 
 
 
 
 
 

PR: bpm BP: mm/Hg RR: cpm SpO2: Temp: 

BMI- 

Pallor/ icterus/ cyanosis/ clubbing 
 
 
 
 

SYSTEMIC EXAMINATION 
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PROVISIONAL DIAGNOSIS 

 
 
 
 
 
 
 
 
 

 
INVESTIGATIONS: 

 

LIPID PROFILE 

HSCRP 

FPS 

PPBS 

THYROID PROFILE 
 

Other relevant lab investigations 
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1 PAVAN KUMAR JOSHI 38 M 1289211 FOLLOW UP 2MONTHS NIL

2 SHANTA M H 42 F 207499 FOLLOW UP NIL NIL

3 BHEEMAPPA 56 M 1373680 VOMITING AND PAIN ABDOMEN 1 MONTH NIL

4 PADMAVVA 53 F 1.80543 BILATERAL LOWER LIMB SWELLING NIL NIL

5 DIGGAPPA 51 M 976077 INCREASED MICTURITION 1 MONTH NIL

6 MANGALA M HAUNSUR 47 F 1356159 COUGH 1 WEEK NIL

7 SHATIRAJ D K 59 M 1294789 GENERAILSED WEAKNESS 1 MONTH NIL

8 NAGARJUN P 26 M 871086 FOLLOW UP NIL NIL

9 MALATESHAPPA 50 M 494935 TINNITUS 1 WEEK NIL

10 KONCHOK THUPTEN 36 M 1371740 FOLLOW UP NIL NIL

11 NITIN W 36 M 1370445 INCREASE IN BODY WEIGHT 2 YEARS NIL

12 VIJAYA G SHETTY 47 F 428508 BACK PAIN 1 MONTH NIL

13 SURESH 56 M 1212567 COUGH AND LBA 2 YRS NIL

14 RAJESH O 49 M 1394935 FOLLOW UP NIL NIL

15 GRETTA BLAKE 55 F 413359 IRREGULAR MENSTRUAL CYCLE. NIL NIL

16 ANUPAMA 44 F 1207370 FOLLOW UP NIL NIL

17 MADDURAO K PATI 58 M 1396282 DECREASED VISION NIL MYOPIA

18 SHANKRAVVA S CHITTI 59 F 644479 GIDDINESS,GENERALISED WEAKNESS 1 DAY NIL

19 MAHESHANANDA K 36 M 1395198 FOLLOW UP NIL NIL

20 PRASHANTH PUJARI 32 M 1395190 FOLLOW UP NIL NIL

21 DAMODAR RAO 59 M 700864 FOLLOW UP NIL NIL

22 RAJESHWARI PATIL 52 F 1130417 FOLLOW UP NIL NIL

23 S RATNA 52 F 1392168 HEADACHE, BLURRING OF VISION 2YEARS NIL

24 SUSHEELA G 59 F 1182056 GENERAILSED WEAKNESS 1 WEEK NIL

25 SAHANA BEGUM 18 F 1367717 HEADACHE, RASHES 10 DAYS NIL

26 SONAMPA 48 M 1365981 FEVER, HEADACHE 11DAYS NIL

27 HULIGEMMA 56 F 484980 FOLLOW UP NIL NIL

28 KAVITHA P M 26 F 1376189 FEVER, MYALGIA 4 DAYS NIL

29 SHANKRAVVA 58 F 1179326 WOUND AND PAIN IN LEFT LEG 1 MONTH RIGHT SIDE HEMIPARESIS SECONDAY TO GC INFARCT

30 DASHARATH D 50 M 1337464 PAIN ABDOMEN , FECAL MATTER FROM FISTULA 20DAYS 20DAYS NIL

31 DATTATRYA 46 M 1341260 FEVER , CHILLS AND RIGOR 5 DAYS NIL

32 RAVINDRA S RAO 59 M 201319 FOLLOW UP NIL NIL

33 HEMAKSHI V K 56 F 508925 FOLLOW UP NIL NIL

34 SACHIN KALLIGUDDA 35 M 339088 FOLLOW UP NIL NIL

35 SHIVANANDAPPA 48 M 1373093 ABDOMINAL PAIN AND BURNING MICTURATION 2 WEEKS NIL

36 VENKATESHAPPA 57 M 484980 NIL NIL NIL

37 NAGARAJ DODDAMANI 43 M 1344426 LOOSE STOOLS , VOMITING 3 DAYS NIL

38 HANSHADEVI PAMAR 40 F 1343792 NIL NIL NIL

39 CHANDANAGOUDA B PATIL 74 M 1305034 EASY FATIGUABILITY 10 DAYS NIL

40 VIDYA N RAO 50 F 632761 BACK ACHE 5 DAYS NIL

41 MALLAVVA CHIKKADDI 38 F 1091125 HEADACHE 6 MONTHS NIL

42 SHOBHA 46 F 1090751 HEADACHE 3 DAYS NIL

43 RAJSHEKHAR 48 M 1286893 NIL NIL NIL

MASTERCHART



44 MOSES A D 52 M 564702 INCREASED MICTURITION 4 DAYS NIL

45 ADVEVVA KOTAGAR 56 F 1090770 FOLLOW UP NIL NIL

46 CHETANA S MOMAYA 52 F 1315955 FOLLOW UP NIL NIL

47 CHIDAMBARAM BHAJANTRI 50 M 862244 FOLLOW UP NIL NIL

48 FAKKIRESH J KALI 27 M 1170756 FOLLOW UP NIL NIL

49 SHRIDHAR JANTLI 48 M 1294622 FOLLOW UP NIL NIL

50 DEVENDRA N T 54 M 1369114 HEADACHE 3 DAYS NIL

51 SELVI S 53 M 1293633 FOLLOW UP NIL NIL

52 HRIDAYANADA BHATTACHARI 42 M 1297350 FOLLO UP NIL NIL

53 JAYALAKSHMI B PATIL 51 F 927698 FOLLOW UP NIL NIL

54 ASHOK R 56 M 1298436 FOLLO UP NIL; NIL

55 RAJASHEKAR 58 M 1289639 FOLLOW NIL NIL

56 LAKSHMI 47 F 1297360 FOLLOW UP NIL NIL

57 KAGADADA 53 M 1446642 ACUTE FEBRILE ILLNESS NIL NIL

58 ANNAPURNAVVA G HIREMATH 58 F 573141 VOMITING AND PAIN ABDOMEN NIL NIL

59 KAMALAVATHI 54 F 868096 HEADACHE NIL NIL

60 ANNAPURNAVVA G HIREMATH 46 F 573141 LOW BACK ACHE NIL NIL
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NO NO 70BPM 142 90 96 NORMAL NORMAL NORMAL NORMAL

NO NO 90 128 80 96 NORMAL NORMAL NORMAL NORMAL

NO NO 66 156 92 98 NORMAL NORMAL NORMAL NORMAL

NO NO 72 140 80 98 NORMAL NORMAL NORMAL NORMAL

NO NO 87 156 100 96 NORMAL NORMAL NORMAL NORMAL

NO NO 90 128 80 96 NORMAL NORMAL NORMAL NORMAL

NO NO 77 154 91 97 NORMAL NORMAL NORMAL NORMAL

NO NO 90 109 78 97 NORMAL NORMAL NORMAL NORMAL

NO NO 90 126 95 96 NORMAL NORMAL NORMAL NORMAL

NO NO 78 136 78 97 NORMAL NORMAL HEPATOMEGALY NORMAL

NO NO 86 120 70 97 NORMAL NORMAL NORMAL NORMAL

NO NO 74 104 60 96 NORMAL NORMAL NORMAL NORMAL

NO NO 76 130 80 96 NORMAL NORMAL NORMAL NORMAL

NO NO 72 140 90 96 NORMAL NORMAL NORMAL NORMAL

NO NO 82 110 80 96 NORMAL NORMLA NORMAL NORMAL

NO NO 98 140 90 97 NORMAL NORMAL NORMAL NORMAL

NO NO 92 150 80 97 NORMAL NORMAL NORMAL NORMAL

NO NO 88 140 90 98 NORMAL NORMAL NORMAL NORMAL

NO NO 68 124 70 97 NORMAL NORMAL NORMAL NORMAL

NO NO 78 110 74 96 NORMAL NORMAL NORMAL NORMAL

NO NO 76 170 100 97 NORMAL NORMAL NORMAL NORMAL

NO NO 86 150 86 97 NORMAL NORMAL NORMAL NORMAL

NO NO 76 150 90 97 NORMAL NORMAL NORMAL NORMAL

NO NO 98 150 90 98 NORMAL NORMAL NORMAL NORMAL

NO NO 80 160 90 98 NORMAL NORMAL NORMAL NORMAL

NO NO 120 100 80 90 NORMAL NORMAL NORMAL NORMAL

NO NO 90 155 90 98 NORMAL NORMAL NORMAL NORMAL

NO NO 90 110 70 98 NORMAL NORMAL NORMAL NORMAL

NO NO 100 150 100 88 NORMAL NORMAL NORMAL RIGHT FACIAL NERVE PALSY

NO NO 120 110 50 98 NORMAL NORMAL PURULENT DISCHARGE FROM ABDOMEN NORMAL

NO NO 100 140 90 98 NORMAL NORMAL RIGHT HYPOCHONDRIAC TENDERNESS NORMAL

NO NO 80 144 80 98 NORMAL NORMAL NORMAL NORMAL

NO NO 92 116 74 98 NORMAL NORMAL NORMAL NORMAL

NO NO 70 126 82 98 NORMAL NORMAL NORMAL NORMAL

NO NO 90 150 90 98 NORMAL NORMAL SOFT, TENDERNESS PRESENT IN RIGHT HYPOCHONDRIAC REGION NORMAL

NO NO 76 130 80 98 NORMAL NORMAL NORMAL NORMAL

NO NO 76 130 84 98 NORMAL NORMAL NORMAL NORMAL

NO NO 78 108 70 98 NORMAL NORMAL NORMAL NORMAL

NO NO 56 170 90 98 NORMAL NORMAL NORMAL NORMAL

NO NO 78 140 76 96 NORMAL NORMAL NORMAL NORMAL

NO NO 66 140 80 96 NORMAL NORMAL NORMAL NORMAL

NO NO 84 150 84 96 NORMAL NORMAL NORMAL NORMAL

NO NO 96 138 90 98 NORMAL NORMAL NORMAL NORMAL

MASTERCHART



NO NO 74 140 90 95 NORMAL NORMAL NORMAL NORMAL

NO NO 78 118 78 95 NORMAL NORMAL NORMAL NORMAL

NO NO 73 110 76 96 NORMAL NORMAL NORMAL NORMAL

NO NO 72 130 80 96 NORMAL NORMAL NORMAL NORMAL

NO NO 60 124 74 96 NORMAL NORMAL NORMAL NORMAL

NO NO 82 156 98 96 NORMAL NORMAL NORMAL NORMAL

NO NO 66 140 90 99 NORMAL NORMAL NORMAL NORMAL

NO NO 86 140 94 98 NORMAL NORMAL NORMAL NORMAL

NO NO 98 124 64 98 NORMAL NORMAL NORMAL NORMAL

NO NO 98 114 72 99 NORMAL NORMAL NORMAL NORMAL

NO NO 98 140 84 99 NORMAL NORMAL NORMAL NORMAL

NO NO 98 112 86 99 NORMAL NORMAL NORMAL NORMAL

NIL NO 98 140 100 99 NORMAL NORMAL NORMAL NORMAL

NO NO 98 130 80 99 NORMAL NORMAL NORMAL NORMAL

NO NO 99 100 60 99 NORMAL NORMAL NORMAL NORMAL

NO NO 96 100 70 99 NORMAL NORMAL NORMAL NORMAL

NO NO 96 116 64 99 NORMAL NORMAL NORMAL NORMAL



D
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FOLLOW UP 137 222 8.55 3.37 1.32 6.16 161 31 46 97 92 23.73

FOLLOW UP 126 218 6.83 3.03 1.05 5.71 187 38 58 119 112 31.64

FOLLOW UP 103 166 7.61 4.03 0.93 10.25 118 30 102 157 106 33.51

FOLLOW UP 88 88 0.58 2.7 1.07 5.52 210 46 197 251 86 22.82

FOLLOW UP 134 252 0.84 2.36 1.48 6.19 350 36 124 203 96 28.02

FOLLOW UP 78 126 9.84 2.91 1.36 5.84 97 35 109 162 102 25.58

FOLLOW UP 97 125 8.43 2.86 1.96 5.86 144 38.3 108.6 165 92 23.1

FOLLOW UP 80 86 6.45 3.24 1.22 5.94 158 27 90 135 84 21.22

FOLLOW UP 126 160 0.69 2.33 1.38 5.64 360 30 72 260 88 22.2

FOLLOW UP 91 151 1.28 3.58 1.12 6.85 154 38 157 222 99 31.69

FOLLOW UP 93 115 0.28 3.03 1.13 5.58 254 38 128 201 86 19.8

FOLLOW UP 105 135 3.2 2.76 0.9 13.12 73 71 118 208 80 27.77

FOLLOW UP 153 251 6.38 3.05 1.25 5.42 220 41 116 184 106 28.69

FOLLOW UP 107 134 3.12 3.05 1.41 8.92 242 46 133 210 92 21.98

FOLLOW UP 91 117 0.86 2.3 2 7.93 312 44 71 154 96 21.98

FOLLOW UP 86 99 4.71 2.76 1.01 10.53 80 64 126 203 103 30.91

MYOPIA 239 126 0.96 2.73 1.37 7.76 137 32 95 95 92 24

GIDDINESS UNDER EVALUATION 188 276 2.14 2.95 1.13 8.36 456 33 97 199 92 21.77

FOLLOW UP 92 118 0.89 3.38 1.08 7.99 113 43 184 239 90 24.4

FOLLOW UP 92 94 0.24 3.68 1.17 5.94 69 45 93 144 86 20.37

FOLLOW UP 112 127 3.04 3.21 0.98 11.29 150 50 159 246 95 23.25

FOLLOW UP 171 278 1.02 2.79 1.09 6.58 193 29 95 166 104 28.76

HEADACHE UNDER EVALUATION 98 90 4.76 2.8 1.25 6.47 229 60 152 246 75 31.22

PERSISTENT DIARRHEA 160 210 12.3 2.04 2.64 9.04 154 44 51 119 108 26.03

SECONDARY HYPERTYENSION 106 160 <0.5 3.19 1.53 7.51 120 >60 <130 140 86 25.51

AF WITH FVR, CARDIOGENIC SHOCK 150 160 8.48 2.7 1.48 6.05 181 11 43 78 90 23.06

FOLLOW UP 101 251 2.35 2.6 0.96 7.58 124 28 165 209 100 30.61

VIRAL FEVER WITH THROMBOCYTOPENIA 104 148 60.7 2.04 2.8 9.72 120 >60 <130 140 80 19.53

NECROTIZING FASCITIS S/P AKA, RIGHT HEMIPARESIS SECONDARY TO LEFT GC INFARCT 146 189 60 2.4 2 7.6 188 42 137 207 98 40.05

RETROPERITONEAL ABSCESS RIGHT SIDED PELONEPHRITIS 100 140 4.66 3.84 1.67 7.8 124 26 121 200 80 26

RIGHT HYDROURETERONEPHROSIS, RIGHT PYELONEPHRITIS,URETERITIS 121 148 141 1.73 1.03 9.04 207 42 137 188 94 26.92

SUBCLINICAL HYPOTHYROIDISM 80 86 4.84 3.6 1.07 5.94 178 40 144 178 91 27.21

FOLLOW UP 91 80 5.61 3.6 1.08 8.52 80 59 123 194 98 26.7

FOLLOW UP 84 108 1.23 3.83 1.32 13.59 134 39 91 155 96 24.33

B/L PYELONEPHRITIS 148 208 2.54 2.86 1.07 12.57 28 23 37 60 96 20.98

FOLLOW UP 84 120 4.3 3.28 1.21 5.87 68 41 57 113 110 29.33

CHRONIC DIARRHEA 323 24.6 3.27 1.36 7.34 2068 28 81 310 98 24.3

BREATHLESSNESS UNDER EVALUATION 79 137 8.63 2.64 1.28 8.73 104 44 155 228 110 31.25

ANEMIA, CAP UNDR EVALUATION 81 103 3.2 3.3 1.05 7.37 174 42 96 157 97 21.46

MENORRHAGIA 87 128 0.12 2.65 1.3 5.65 73 81 134 223 100 26.83

B/L OSTEOARTHRITIS 81 96 1.63 2.53 1.2 5.99 92 54 94 159 96 25.15

FOLLOW UP 74 91 0.63 3.5 1.43 6.43 70 63 104 178 78 17.56

FOLLOW UP 88 106 6.74 2.99 1.01 7.68 110 40 94 150 100 27.3
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UTI, BPH 128 167 0.73 2.55 0.89 5.62 133 37 105 156 86 22.76

FOLLOW UP 118 132 0.57 2.78 0.92 8.97 103 47 90 158 86 18

FOLLOW UP 112 210 0.65 3.18 0.92 7.58 214 44 176 263 99 23.4

FOLLOW UP 147 187 4.94 3 1.33 5.67 466 36.8 171.1 267 98 23.8

FOLLOW UP 89 119 7.45 2.76 1.23 6.67 163 31 131 179 92 27

FOLLOW UP 89 129 0.05 2.94 1.06 8.43 240 41 148 226 80 21

HEADACHE UNDER EVALUATION 100 135 1.54 2.75 1.11 5.73 169 38 143 212 98 22.86

FOLLOW UP 84 124 3.5 2.6 1.5 6.71 49 39 129 169 102 31

FOLLOW UP 84 180 3.56 2.89 1.25 5.9 280 37 135 250 100 20

FOLLOW UP 133 111 2.6 2.44 1.11 8.69 250 45 120 174 88 26

FOLLOW UP 108 179 7.8 3.08 1.27 5.74 136 32 56 109 100 28.14

FOLLOW UP 123 124 15.5 4.08 1.56 9.63 146 50 100 116 86 25

FOLLOW UP 75 113 1.2 2.6 0.84 6.33 150 44 98 114 84 25.4

ACUYE FEBRILE  ILLNESS 126 142 1.6 2.8 0.86 5.98 174 40 125 104 98 24.04

FOLLOW UP 100 166 2.12 2.12 1.24 5.92 219 35 65 144 106 26.6

LBA 120 284 21.4 1.54 1.27 7.11 203 12 19 78 98 26.1

HA 66 166 0.36 2.98 1.5 7 132 36 95 96 96 19.86


