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Abstract
Hyperthyroidism (Graves’ disease (GD)), is a relatively rare disease in adults and children. Treatment options 

for adults and children are antithyroid drugs (ATD), radioactive iodine (RAI), or thyroidectomy, but the risks as 
well as benefits of each are different.
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Аңдатпа
Гипертиреоз (Грейвс ауруы (ГА)), ересектер мен балаларда салыстырмалы түрде сирек кездесетін 

ауру. Ересектер мен балалардағы емдеу нұсқалары антитиреоидты препараттар (АТП), радиоактивті 
йод (RAI) немесе тириоидэктомия болып табылады, бірақ әр әдістің қауіп-қатері мен пайдасы 
әртүрлі.
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Аннотация
Гипертиреоз (болезнь Грейвса (БД)), является относительно редким заболеванием у 

взрослых и детей. Варианты лечения у взрослых и детей – антитиреоидные препараты (АТП), 
радиоактивный йод (RAI) или тириоидэктомия, но риски, а также преимущества каждого способа  
различны.

Грейвс ауруы

Болезнь грейвса
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Introduction
Graves’ disease is an autoimmune disease result-

ing in generalized hyperfunction of the thyroid gland, 
i.e., hyperthyroidism.

It is named after Robert Graves, the Irish doctor 
who described this form of hyperthyroidism about 150 
years ago. It occurs 7-8 times more often in women 
than in men [1].

Etiology
It is generally recognized that Graves’ disease has 

a pronounced hereditary component, implementing a 
significant role of genetic factors. 

Human leukocyte antigen (HLA), CD40, CTLA-4, 
PTPN22, Tg and TSHR are the main genes contribut-
ing to hypertheriosis. Impaired immune response (au-
toaggression) proteintyrosine phosphatase, non-re-
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Classification 
Table 1. 

According to the degree of 
enlargement of the thyroid 

gland (WHO) [7]

Table 2. 
According to the severity of 
clinical manifestations and 
hormonal disturbances [8]

Figure 1. 
Serology of Graves  

disease [9]

GRAVES DISEASE 

ceptor type 22 (PTPN22). PTPN22 is a strong inhibitor 
of T-cell activation [2]. 

In Graves’ disease these antibodies (called thyro-
tropin receptor antibodies (trab) or thyroid stimulating 
immunoglobulins (TSI) act in the opposite way [3].

Antibodies in Graves’ disease bind to receptors on 
the surface of thyroid cells and stimulate these cells to 
overproduce and release thyroid hormones [4].

The term “primary hyperthyroidism” is sometimes 
used to refer to hyperthyroidism that develops as a 
result of thyroid disease. Secondary hyperthyroidism 
develops due to pathological processes occurring out-
side the thyroid gland, such as a TSH-secreting pitu-
itary tumor. The 3 most common causes of thyrotoxi-
cosis are also associated with thyroid hyperfunction:

• Diffuse thyroid hyperplasia associated with 
Graves’ disease (85% of observations);

• hyperfunctional multinodular goiter;
• hyperfunctional thyroid adenoma.
Epidemiology
Iodine deficiency is the most common cause of 

goiter worldwide, affecting approximately 2.2 billion 
people. The prevalence and incidence of goiter de-
pend on the degree of iodine deficiency. With mild io-
dine deficiency, the incidence of goiter is between 5% 
and 20%. With moderate deficiency, the prevalence in-
creases to 20-30%, and with severe iodine deficiency, 
the incidence rises to over 30% [5].

Graves’ disease is the most common cause of hy-
perthyroidism, accounting for 60% to 80% of hyperthy-
roidism cases. The prevalence in the general popula-
tion is 1% to 1.5%. The incidence is 20 to 30 cases per 
year per 100,000 population [6].

Grade Characteristics
0 >No palpable or visible goitre. 
1 A goitre that is palpable but not visible when the neck is in the normal position (i.e. the 

thyroid gland is not visibly enlarged). Nodules in a thyroid that is otherwise not enlarged 
fall into this category. 

2 A swelling in the neck that is clearly visible when the neck is in a normal position and is 
consistent with an enlarged thyroid gland when the neck is palpated.

Subclinical
(mildflow)

The clinical picture is absent or mild. TSH content is decreased, T4 and T3 
levels are within the reference values.

Manifest
(medium flow)

An elaborate clinical picture. The TSH content is significantly decreased, 
and the concentrations of T4 and T3 are elevated.

Complicated 
(severe flow)

Thyrotoxicosis and its complications: Atrial fibrillation, heart failure, relative 
adrenal insufficiency, dystrophic changes in the parenchymatous organs, 
psychosis, severe weight loss. TSH levels are significantly decreased, with 
elevated concentrations of T4 and T3 [8].

Diagnosis
Diagnosis begins with complaints and a general 

examination of the patient. Laboratory data are the 
main diagnostic measures for diagnosis. Namely - 
general blood test and biochemistry, determination of 
the content of TSH, T3, T4, pituitary hormones, anti-
body titer to the TSH receptor, “classical” antibodies to 

the thyroid gland titer. An ultrasound or MRI scan of the 
thyroid gland is also important [8].

Serology
Measurement of serum TSH has the highest sen-

sitivity and specificity of any single blood test used in 
evaluating suspected hyperthyroidism and should be 
used as an initial screening test (Fig.1) [9].
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Figure 2. 
Algorithm for the management 
of a patient with Graves’ 
hyperthyroidism [9]
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Differential diagnosis

Disease Distinguishing features
Thyroid-producing pituitary adenoma «-» TSH reaction to thyrolyberine
Thyroid cancer metastases Surgical treatment in anamnesis
Iatrogenic thyrotoxicosis History of taking lithium, interferon, and drugs con-

taining large amounts of iodine
Multinodular toxic goiter Heterogeneity of scintigraphicpattern [11].

As in other autoimmune thyroid diseases, high lev-
els of classical antithyroid antibodies - at-TPO and at-(at 

least 70-80% of cases) can be determined in HD [10].
Tactics patients management (Fig.2) [9].

Treatment
Methods of treatment:
- Conservative therapy
- RAI therapy
- Surgical treatment
Conservative therapy
Conducted with antithyroid therapy (ATT). The 

mechanisms of the drugs are as follows:
Intrathyroid inhibition:
- Iodine oxidation.
- Iodothyrosine compound.
- Thyroglobulin biosynthesis
- Follicular cell growth
Extrathyroid inhibition of T4/T3 conversion  

(PTU) [9].
The main ATT drugs are thionamides such as pro-

pylthiouracil (PTU), carbimazole (CBZ), and the active 
metabolite of CBZ, methimazole (MMI)

The usual daily maintenance doses of ATP in the 
titration regimen are 2.5-10 mg MMI and 50-100 mg 
PTU. In addition, daily doses of 30 mg MMI may be 
given in combination with the addition of levothyroxine 
(L-T4) (blocking and replacement mode) to avoid med-
ication-induced hypothyroidism [12].

Advantages:
- Early treatment of the disease
- Availability
Disadvantages:
- Frequent relapses
- Duration of treatment

- Adverse complications (liver cirrhosis, toxic hepa-
titis, unresponsiveness to ATP) [13].

Both groups had recurrence of hyperthyroidism 
after discontinuation of methimazole, according to 
the results of the study. Secondary key findings were 
both clinical and subclinical hypo- and hyperthyroidism 
during methimazole treatment [14].

RAI radioactive iodine therapy
One of the treatments for Graves’ disease is ra-

dioactive iodine therapy. The mechanism of action is 
that radioactive iodine (RAI) exerts its effect when it is 
absorbed by follicular thyroid cells, emitting beta-rays 
that further cause permanent local damage to thyroid 
tissue.

RAI treatment can predispose patients to irrevers-
ible hypothyroidism because it causes permanent de-
struction of thyroid tissue. Patients may require lifelong 
thyroxine therapy [15].

Radioiodine (RAI) therapy is contraindicated in the 
following cases:

- Pregnancy
- Breast-feeding
- Cancer without iodine absorption
- Graves’ ophthalmopathy (moderate to severe)
- Severe thyrotoxicosis
- Vomiting
- Diarrhea [16].
Radioiodotherapy worsens the course of ophthal-

mopathy. This is because radiation, by affecting thyro-
cytes, leads to a massive release of antigens shared 
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with the retrobulbar tissue, which in turn stimulates the 
formation of antibodies that induce the appearance or 
activation of EOP [17].

Early complications 
- Teratogenicity
- Bone marrow suppression
- Radiation-induced thyroiditis
- Transient thyrotoxicosis 
Late complications 
- Bone marrow depression
- Pulmonary fibrosis
- Leukemia
- Hypothyroidism [16].

Radioiodine therapy is an effective treatment for 
Graves’ disease. A high dose of radioiodine provides a 
high remission rate. The use of radioiodine as a therapeu-
tic agent is simple, safe, effective and cost-effective [18].

Surgical treatment
Thyroidectomy is the most commonly chosen 

treatment. In recent American and European surveys, 
surgery is the first-line treatment. However, thyroidec-
tomy is an effective treatment when the thyroid gland 
is enlarged, when primary hyperparathyroidism or sus-
pected malignant nodules are present, or when the 
patient wishes to avoid exposure to ATD (Anti Thyroid 
Drugs) or RAI (radioactive iodine).

Indications Contraindications
Large goitre

Thyreostatic allergy

Ineffectiveness of conservative therapy

Chronic diseases in the acute stage

Contraindication of RAI [19].

The advantages of thyroidectomy include no radio-
active iodine risk, rapid control of hyperthyroidism and 
no detrimental effects on ophthalmopathy. 

Advantages and disadvantages of total thyroidec-
tomy for Graves’ hyperthyroidism:

Advantages Disadvantages
No recurrent hyperthyroidism

No radiation risk

Rapid control of hyperthyroidism

No evidence of harmful effects on the course of 
Graves’ ophthalmopathy

Risk of postoperative hypoparathyroidism

Risk of recurrent laryngeal nerve palsy

Persistent hypothyroidism

Risks related to anaesthesia or surgery

Hospitalisation

Postoperative scarring

To minimize the risk of complications, surgery must 
be performed by a qualified surgeon. To minimize the 
risk of intra- or postoperative exacerbation of thyrotox-
icosis, hyperthyroidism must be adequately controlled 
with ATD treatment before surgery. The use of saturat-
ed potassium iodide solution (SSKI) is useful in the im-
mediate preoperative period (10 days) to reduce thy-
roid vascularisation and intraoperative blood loss (9).

Complications:
1. Post-operative bleeding (up to 6%)
2. Defeat of the recurrent laryngeal nerve and dys-

phonia (10%)
3. Hypoparathyroidism (20%) (20).
Despite all the variety of drug treatments for pa-

tients with hypertheriosis, it has lost its “predominant 
role” in the choice of treatment. As studies show, 50% 

of patients experience a relapse and 30% of patients 
are ineffective [21].

Predictors of relapse
Potential predictors of recurrence: marked thyroid 

enlargement, young age, high levels of TSH-R-Ab, and 
the presence of thyrotoxicosis complications [22].

Conclusion
After reviewing all treatment methods, compar-

ing the advantages and disadvantages of each, we 
have concluded that surgical treatment is currently the 
“leading” treatment for Graves’ Disease. Thanks to ad-
vances in surgery, surgical thyroid removal has been 
made safer by the development of new surgical, hae-
mostatic and other techniques such as intraoperative 
monitoring of the recurrent laryngeal nerve. Thereby 
lowering the rate of complications in patients.
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