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ABSTRACT

Hyperthyroidism:

A medical condition known as hyperthyroidism occurs when tissue is exposed to high levels of thyroid hormone in
the blood. Graves's disease is the most frequent cause of this illness, followed by solitary hyperfunctioning nodules
and toxic multinodular goiter. thyrotropin-secreting tumors, drug-induced thyroid malfunctionand autoimmune
postpartum and subacute thyroiditis. A frequent endocrine condition called hyperthyroidism is defined by an
overabundance of thyroid hormones, which causes a hypermetabolic state that impacts several organ systems. The
worldwide epidemiology, primary etiological causes, clinical symptoms, diagnostic techniques, and treatment
options for hyperthyroidism are highlighted in this review of the literature. The most common cause is still Graves'
disease, which is followed by toxic nodular goiter and several types of thyroiditis.

Advances in biochemical testing and imaging modalities, including TSH suppression, elevated free thyroid
hormones, thyroid antibodies, and radioiodine uptake scans, have improved diagnostic accuracy. Current
management includes antithyroid medications, radioactive iodine therapy, and thyroidectomy, supported by
symptomatic treatment with beta-blockers. Complications such as atrial fibrillation, osteoporosis, and thyroid storm
underscore the need for early diagnosis and appropriate treatment. Recent literature emphasizes advancements in
immunotherapy, genetic markers, and individualized treatment planning. Overall, this review synthesizes key
findings from past and contemporary studies, providing a comprehensive understanding of hyperthyroidism and
informing evidence-based clinical practice.
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Thyroid gland hyperactivity accompanied by
a persistent rise in thyroid hormone
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raves.s |sea§ € 15 the most prevalen hyperthyroidism.  The thyroid gland's
endocrine illness, followed by

overproduction and release of the thyroid
hormones  triiodothyronine (T3) and
thyroxine (T4) causeshyperthyroidism, a
common endocrine  condition.  These
hormones are essential for controlling
development, metabolism, and energy.

hyperthyroidism. It is caused by an
overproduction of thyroid hormones as a
result of the thyroid gland being abnormally
stimulated by circulating immunoglobulins.
The disease known as hyperthyroidism
occurs when the thyroid gland overproduces
thyroid hormone due to hyperactivity. utilization. When produced in excess, they

accelerate the body’s metabolic processes,

leading to a hypermetabolic state that
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affects almost every organ system.
Hyperthyroidism can occur at any age but is
most observed in females, especially those
in the 20-50 age range.

Graves' illness is the most common cause of
the complex etiology of the ailment.
Additional reasons include toxic adenoma,
toxic multinodular goiter, and various forms
of thyroiditis. Environmental factors such as
iodine intake, stress, infections, and certain
medications also influence the development
of hyperthyroidism. The condition presents
with a broad spectrum of symptoms, ranging
from weight loss, heat intolerance,
palpitations, tremors, and anxiety to
menstrual disturbances and ophthalmopathy
in specific cases.

Biochemical examination, which includes
high free T4 or T3 levels and suppressed
thyroid-stimulating hormone (TSH) levels,
is the main basis for diagnosis. Supported by
imaging techniques such as thyroid
ultrasonography and radioactive iodine
uptake scans. Timely identification is
essential because untreated hyperthyroidism
can result in significant complications,
including atrial fibrillation, heart failure,
osteoporosis, and potentially fatal thyroid
storms. Management strategies include
antithyroid  drugs, radioactive iodine
therapy,  surgical intervention, and
symptomatic control with beta-blockers.
Recent advancements in molecular biology,
immunology, and imaging have enhanced
understanding of pathogenesis and improved
precision in diagnosis and treatment
selection. Given its systemic impact,
complex etiology, and potential for severe
outcomes, hyperthyroidism remains an
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important public health and clinical concern.
A thorough  understanding of its
mechanisms, presentation, diagnosis, and
management is essential for improving
patient outcomes and guiding evidence-
based practice.

Definition: Hyperthyroidism is a group of
conditions in which the thyroid gland
produces and secretes too much thyroid
hormone (T3 and T4), which causes
thyrotoxicosis, a hypermetabolic condition.
The physiological consequences or clinical
symptoms of hypermetabolism brought on
by high levels of T3, T4, or both in the
blood are referred to as thyrotoxicosis.

The prevalence

e Women between the ages of 20 and
40 are most likely to get
hyperthyroidism, although men can
also have it (5:1 ratio).

e In older women, the prevalence of
hyperthyroidism rises from 1.3% to
4-5%.

e Global prevalence of overt
hyperthyroidism ranges from 0.2%
to 13% in iodine-sufficient
populations. Subclinical forms may
be more common.

e Women are 5-10 times more likely
than men to develop
hyperthyroidism,  particularly in
middle age.

e lodine intake influences prevalence:
iodine deficiency areas show lower
autoimmune causes, whereas iodine-
sufficient  regions show more
autoimmune hyperthyroidism.

Etiology & Pathophysiology
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Graves’ Disease

The most common cause of
hyperthyroidism (~60-80%).

Autoimmune  process:  thyroid-
stimulating immunoglobulins bind
the TSH receptor —  gland
hyperplasia & hormone
overproduction.

Genetic predisposition (HLA-DRS,
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Weight loss despite normal or
increased appetite

Heat intolerance, excessive sweating

Palpitations, tachycardia,
arrhythmias (e.g., atrial fibrillation)

Tremors, anxiety, irritability
Menstrual irregularities, infertility

Goiter and thyroid bruit

CTLA-4 polymorphisms) +

environmental triggers. - Ophthalmopathy, dermopathy

(specific to Graves’ disease)
Toxic Nodular Goiter

e Autonomous  thyroid  hormone

production from nodules. . Diagnosis

« Common in older populations and Biochemical Tests

iodine-deficient regions. e TSH: suppressed (most sensitive

Thyroiditis initial test)

« Inflammatory release of preformed « Free T4 & Free T3: elevated

hormones (e.g., subacute, painless). e TSH receptor antibodies (TRAD):

« Not due to increased synthesis but positive in Graves’ disease

leakage from damaged follicular Imaging
cells.
e Ultrasound  with

structural assessment.

Doppler —
Exogenous Causes

o Excessive intake of

hormones.

thyroid « Radioiodine uptake scan —

distinguishes causes (diffuse high
uptake in Graves’ vs patchy uptake
in toxic nodular goiter; low uptake in
thyroiditis).

e Drugs (e.g., amiodarone, interferon-
alpha) can induce hyperthyroid states

Causes

4. Clinical Features
e Graves' disease, also known as toxic

Hyperthyroidism produces a hypermetabolic diffuse goiter, is the most prevalent cause. It

state and adrenergic symptoms:
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IS an autoimmune condition in which the
immune system's antibodies cause the
thyroid to overproduce thyroid hormone.

* Thyroiditis is an inflammation of the
thyroid that results in the harmful release of
thyroid hormone.

* Plummer's illness, also known as toxic
multinodular goiter, is more common among
the elderly, particularly in those with
chronic goiter.

* Toxic adenoma: one or more follicular cell
adenomas that surreptitiously operate
without TSH. ¢ Consuming too much iodine.

Risk factor:

« Age: Any age can experience
hyperthyroidism. 60 and older is the average
age. The age range for Graves' disease is 40
to 60 years old.

* Gender: Women are more likely to
develop than males.

» Genetic factors: Graves' illness runs in the

family.

« Ethnic Background: People with Japanese
ancestry are more likely to have a history.
This could be explained by eating a lot of
saltwater seafood, which are high in iodine.

Diagnosis:

« Collection of history

« Physical background

« Examination of the eyes

« A thrill and a sharp pain above the
thyroid arteries may be experienced
due to the swollen, soft, and perhaps
pubic thyroid gland.
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« TSH stimulation test.
+ uptake of radioactive iodine.

Treatment

There are numerous ways to treat
hyperthyroidism. Age, physical state, the
underlying cause of hyperthyroidism,
individual preference, and the severity of
the ailment all influence the optimal
course of action. Among the potential
therapies are: lodine that is radioactive.
When radioactive iodine is consumed
orally, the thyroid gland absorbs it and
shrinks as a result. Usually, the
symptoms go away in a few months. The
body gets rid of extra radioactive iodine
in a matter of weeks to months.

Thyroid activity may become so slow as to
be deemed underactive (hypothyroidism) as
a result of this medication.

 Anti-thyroid drugs. By stopping the
thyroid gland from generating too many
hormones, these drugs gradually lessen
the symptoms of hyperthyroidism. These
consist  of  propylthiouracil  and
methimazole (Topozone). Anti-thyroid
drug treatment normally lasts at least a
year and frequently longer, however
symptoms usually start to improve in a
few weeks to months.
Some people find that this resolves the
issue permanently, but others might
return. Both medications have the
potential to seriously harm the liver and
occasionally result in death.
Propylthiouracil should typically only be
used when methimazole is intolerable
because it has been linked to much
greater  cases of liver injury.
Some individuals who are allergic to
these medications may experience joint
discomfort, fever, hives, or skin rashes.
They may also increase their
vulnerability to infection.
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Beta blockers. Although these drugs are
usually used to treat high blood pressure and
don't affect thyroid levels, they can ease
symptoms of hyperthyroidism, such as a
tremor, rapid heart rate and palpitations.
Asthma and respiratory disease are
contraindication, and side effects may
include fatigue and sexual dysfunction.

Surgery (thyroidectomy).
Thyroidectomy is the surgery method. After
surgery, levothyroxine will need to maintain
normal amounts of thyroid hormone for life.

eparathyroid glands also are removed,
medication to keep blood-calcium levels
normal.

Graves' ophthalmopathy

If Graves' ophthalmopathy affects the eyes,
moderate symptoms can be controlled using
lubricating gels and artificial tears, as well
as by avoiding strong lights and wind. If the
symptoms are more severe, see a doctor
right away and suggest using corticosteroids,
like prednisone, to address the swelling
behind the eyes.
Graves' ophthalmopathy is being treated
with two medications: teprotumumab and
rituximab (Rituxan). Based on single small
research, the Food and Drug Administration
granted teprotumumab fast-track approval.
Further research is required to treat Graves'
ophthalmopathy with both medications.

In some cases, a surgical procedure may be
an option: Surgery might be a possibility in
certain situations: Surgery for orbital
decompression. The bone between the eye
socket and sinuses—the air pockets next to
the eye socket—is removed during this
procedure. When the process is successful, it
enhances vision and gives the eyes space to
return to their usual posture. However,
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problems are possible, such as double vision
that develops or continues following
surgery. * Surgery on the eye muscles. One
or more eye muscles may occasionally be
too short due to scar tissue from Graves'
ophthalmopathy. Double vision results from
this pulling your eyes out of alignment. By
severing the afflicted muscle from the
eyeball and reattaching it farther back, eye
muscle surgery may be able to treat double
vision.

Complication: A rare but dangerous side
effect of hyperthyroidism is thyroid Strom,
also known as thyroid crisis or thyrotoxic
crisis. In a brief period, the thyroid releases
a lot of thyroid hormones. Thyroid storms
are a potentially fatal situation that needs to
be treated right away.

Thyroid storm symptoms include:

» High fever: a temperature of 104 to 106
degrees Fahrenheit is typical.

» Tachycardia, or a fast heartbeat that can
surpass 140 beats per minute.

* Experiencing anxiety, agitation, or
irritability.

* Heart failure that is congestive.

° Unconsciousness.
Graves' eye illness, also known as Graves'
ophthalmopathy, is a consequence of
Graves' disease and one of the causes of
hyperthyroidism. Usually, there is no way to
avoid this circumstance. The following
issues may arise from Graves' eye disease:
The eyeballs bulge. Loss of vision.

* Having two eyes. Sensitivity to light.

In conclusion, hyperthyroidism
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is a multifactorial endocrine disorder with
significant  clinical burden. Literature
highlights:

o Clear diagnostic criteria.

o Effective  management  options
tailored to etiology.

e Ongoing research in immunotherapy
and personalized care.

This review integrates epidemiology,
pathophysiology, clinical features,
diagnosis, treatment, and complications to
provide a comprehensive overview.
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