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Abstract 
Hypothyroidism is a common endocrine 
disorder resulting from deficient production 
of thyroid hormones, leading to metabolic 
slowing and multisystem clinical 
manifestations. It affects individuals of all 
age groups, with higher prevalence in 
women and the elderly. The most common 
causes include autoimmune thyroiditis, 
iodine deficiency, thyroid surgery, 
radioactive iodine therapy, and certain 
medications. Diagnosis is primarily based on 
elevated serum thyroid-stimulating 
hormone (TSH) levels with decreased free 
thyroxine (T4) in overt cases, while 
subclinical hypothyroidism presents with 
elevated TSH and normal T4 levels. The 
mainstay of management is oral 
levothyroxine replacement therapy, which 
aims to normalize TSH levels, relieve 
symptoms, and prevent long-term 
complications such as cardiovascular 
disease, infertility, and myxedema coma. 
Treatment dosage should be individualized 
based on age, body weight, comorbid 
conditions, and pregnancy status. Special 
attention is required in pregnant women, 
children, and elderly patients to ensure 
optimal outcomes and avoid complications. 
In addition to pharmacological treatment, 

patient education, proper drug 
administration, lifestyle modification, and 
regular monitoring are essential 
components of effective management. With 
early diagnosis, appropriate therapy, and 
regular follow-up, most patients with 
hypothyroidism can achieve normal thyroid 
function and maintain a good quality of life. 
Keywords: Hypothyroidism; Thyroid 
hormone deficiency; Levothyroxine therapy; 
Thyroid-stimulating hormone (TSH). 
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Research Highlights 

Epidemiological Trends: 

Hypothyroidism remains a prevalent 

endocrine disorder characterized by 

multisystem metabolic slowing. It 

shows a disproportionately higher 

incidence in females and elderly 

populations. 

Etiological Drivers: While 

autoimmune thyroiditis (Hashimoto's) 

is the primary cause in iodine-

sufficient regions, iodine deficiency 

remains a significant global factor 

alongside iatrogenic causes like 

surgery or radiation. 

Management Gold Standard: Oral 

Levothyroxine (L-T4) replacement 

therapy remains the primary 

intervention. Success is measured by 

the normalization of TSH and the 

mitigation of long-term risks, 

specifically cardiovascular disease and 

myxedema coma. 

Precision Dosing: Therapeutic efficacy 

relies on individualized dosing 

protocols that account for pregnancy 
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status, age, body mass, and existing 

comorbidities. 

Holistic Outcomes: Optimal patient 

prognosis is achieved through a 

combination of pharmacological 

adherence, patient education 

regarding drug interactions (e.g., 

timing with food/other meds), and 

rigorous long-term monitoring. 

 

Introduction 

Hypothyroidism is one of the most 

common clinical conditions 

encountered in endocrinology, 

characterized by a deficiency in 

thyroid hormone production or 

action. Because thyroid hormones—

specifically thyroxine ($T_4$) and 

triiodothyronine ($T_3$)—are 

essential for regulating the body's 

basal metabolic rate, their absence 

leads to a generalized slowing of 

physiological processes. 

The management of this condition has 

evolved significantly over the last 

century, moving from the use of 

desiccated animal thyroid extracts to 

the modern gold standard: synthetic 

levothyroxine. Effective management 

is not merely about normalizing lab 

values; it involves a nuanced approach 

to dosing, patient adherence, and the 

resolution of clinical symptoms. 

Key Aspects of Management 

Primary Goal: The objective is to 

restore the patient to a euthyroid 

state, characterized by a Thyroid-

Stimulating Hormone (TSH) level 

within the therapeutic reference 

range and the alleviation of symptoms 

like fatigue, weight gain, and cold 

intolerance. 

Standard of Care: Levothyroxine (L-

T4) remains the first-line 

monotherapy due to its long half-life, 

low cost, and efficacy. 
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Diagnostic Precision: Management 

relies heavily on the serum TSH assay, 

which is the most sensitive indicator 

of thyroid status due to the inverse 

log-linear relationship between TSH 

and $T_4$. 

A common endocrine condition called 

hypothyroidism is characterized by 

insufficient thyroid hormone 

production (triiodothyronine/T3 and 

thyroxine/T4). These hormones 

regulate metabolism, growth, and 

energy balance, so deficiency leads to 

fatigue, weight gain, cold intolerance, 

constipation, menstrual irregularities, 

depression, and slowed metabolism. 

The condition may be overt (high TSH, 

low T4) or subclinical (high TSH, 

normal T4). Proper management is 

essential to prevent complications 

such as cardiovascular disease, 

infertility, and myxedema coma.
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Fig-1: Thyroid Hormone Secretion 
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Causes and Risk Factors 

The most common cause of 

hypothyroidism worldwide is iodine 

deficiency, while in iodine-sufficient 

regions autoimmune thyroiditis 

(Hashimoto’s thyroiditis) is the leading 

cause. Other causes include thyroid 

surgery, radioactive iodine therapy, 

medications (lithium, amiodarone), 

postpartum thyroiditis, congenital 

defects, and pituitary disorders. Risk 

factors include female gender, 

increasing age, family history of 

thyroid disease, autoimmune 

disorders (type 1 diabetes, 

rheumatoid arthritis), pregnancy, and 

iodine imbalance. 

Diagnosis of Hypothyroidism 

Diagnosis primarily relies on thyroid 

function tests.Overt hypothyroidism is 

confirmed by elevated thyroid-

stimulating hormone (TSH) and low 

free T4 levels. Normal free T4 and high 

TSH are signs of subclinical 

hypothyroidism. Additional tests may 

include thyroid peroxidase antibodies 

(TPOAb) to identify autoimmune 

thyroiditis, lipid profile to assess 

cardiovascular risk, and imaging in 

selected cases. Early diagnosis is 

crucial for preventing complications 

and guiding therapy. 

Goals of Management 

The main goals of management are to 

relieve symptoms, normalize TSH 

levels, prevent complications, and 

improve quality of life. Treatment 

should be individualized based on age, 

severity, pregnancy status, 

comorbidities, and cause of 

hypothyroidism. Lifelong monitoring 

is usually required. 

 

Pharmacological Management 

Levothyroxine (synthetic T4) is the 

standard treatment and is considered 

safe, effective, and inexpensive. It is 
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taken orally once daily on an empty 

stomach for optimal absorption. The 

average replacement dose in adults is 

approximately 1.6 µg/kg/day, but 

dosing varies by patient. Elderly 

patients or those with heart disease 

require lower starting doses to avoid 

cardiac complications. TSH levels are 

checked every 6–8 weeks after dose 

changes and then every 6–12 months 

once stable. Combination therapy 

with T3 is generally not recommended 

except in selected cases due to lack of 

strong evidence. 

Special Populations 

Pregnancy requires increased thyroid 

hormone due to higher metabolic 

demand and fetal development 

needs. Untreated hypothyroidism 

during pregnancy can lead to 

miscarriage, preeclampsia, and 

impaired fetal brain development. 

Levothyroxine dose often increases by 

30–50% during pregnancy and must 

be monitored closely. In children, 

proper treatment ensures normal 

growth and brain development. In 

elderly patients, careful dosing 

prevents heart complications. 

Lifestyle and Dietary Management 

Although medication is the main 

treatment, lifestyle measures support 

therapy. Adequate iodine intake is 

essential but excessive iodine should 

be avoided. A balanced diet with 

selenium, zinc, and iron helps thyroid 

function. Patients should take 

levothyroxine separately from 

calcium, iron, soy, and high-fiber 

foods because these reduce 

absorption. Regular exercise helps 

manage weight gain and fatigue. 

Stress management and sleep hygiene 

also improve well-being. 

Monitoring and Follow-up 

Long-term follow-up includes periodic 

TSH testing, symptom assessment, 

and dose adjustment when needed. 
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Dose changes may be required during 

pregnancy, weight changes, aging, or 

when new medications are started. 

Proper adherence and patient 

education are critical for successful 

treatment. 

Complications and Prognosis 

With appropriate treatment, most 

patients lead normal healthy lives. 

Untreated or poorly managed 

hypothyroidism can lead to 

cardiovascular disease, infertility, 

depression, and myxedema coma, a 

rare but life-threatening emergency. 

Early diagnosis and continuous 

treatment greatly improve prognosis. 

 

 

 

Clinical Context and Guidelines 

The approach to treatment often 

varies based on the etiology (e.g., 

Hashimoto's thyroiditis, post-surgical, 

or iodine deficiency) and the patient's 

demographic, such as age or 

pregnancy status. Current clinical 

practice is largely guided by the 

American Thyroid Association (ATA) 

and the Endocrine Society, which 

emphasize individualized care. 

Conclusion 

Management of hypothyroidism 

mainly involves lifelong levothyroxine 

therapy, regular monitoring, and 

supportive lifestyle measures. 

Individualized care and patient 

education are essential to ensure 

effective control and prevent 

complications. Early detection and 

adherence to treatment allow 

patients to maintain normal metabolic 

function and quality of life 
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