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1

Hyperthyroidism is one of the causes of thyrotoxicosis and the most common cause of hyperthyroidism in Korea is Graves disease. The diagnosis and treatment of Graves disease are different according to geographical area. Recently, the American Thyroid
Association and the American Association of Clinical Endocrinologists suggested new management guidelines for hyperthyroidism. However, these guidelines are different from clinical practice in Korea and are difficult to apply. Therefore, the Korean Thyroid Association (KTA) conducted a survey of KTA members regarding the diagnosis and treatment of hyperthyroidism, and reported the consensus on the management of hyperthyroidism. In this review, we summarized the KTA report on the contemporary
practice patterns in the diagnosis and management of hyperthyroidism, and compared this report with guidelines from other
countries.
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INTRODUCTION
Thyrotoxicosis, which is defined as all clinical statuses resulting from thyroid hormone excess in peripheral blood and tissues, is divided into two major categories by etiology: the
presence or absence of accompanying hyperthyroidism. The
most common cause of thyrotoxicosis in Korea is Graves disease (82.7%), followed by subacute thyroiditis (13.3%), painless thyroiditis (3.5%), and toxic adenoma (0.5%) [1]. Familial
or sporadic nonautoimmune hyperthyroidism due to the germline mutation in the thyroid stimulating hormone (TSH) recepCorresponding author: Ka Hee Yi
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tor is a rare cause of thyrotoxicosis and should be differentiated from Graves disease [2].
Graves disease is an autoimmune disorder in which TSH receptor antibodies stimulate the thyroid gland and result in hyperthyroidism, diffuse goiter, ophthalmopathy, and dermopathy. The treatment of Graves disease includes antithyroid medication, 131I therapy, and thyroidectomy. Numerous medical and
nonmedical factors, including patient compliance, age, size of
goiter, symptom severity, patient socioeconomic status, experience and preference of physicians and surgeons, and availability of medical facilities for 131I therapy, affect the choice of
Copyright © 2013 Korean Endocrine Society
This is an Open Access article distributed under the terms of the Creative Com
mons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribu
tion, and reproduction in any medium, provided the original work is properly
cited.

www.e-enm.org

275

Moon JH, et al.

treatment modality. In addition, the most preferred treatment
differs from country to country according to the medical insurance system, medical expenses, and patients reluctance to be
exposed to radioactive material or surgery.
Recently, the American Thyroid Association (ATA) and the
American Association of Clinical Endocrinologists (AACE)
published new management guidelines for hyperthyroidism [3].
However, these guidelines are quite different from clinical
practice in Korea and are difficult to apply. Therefore, the Korean Thyroid Association (KTA) conducted a survey of KTA
members regarding the diagnosis and treatment of hyperthyroidism, and subsequently reported the consensus on the management of hyperthyroidism [4]. In this review, we summarized
the KTA consensus report on the management of hyperthyroidism and compared it with guidelines from other countries.

DIAGNOSIS OF HYPERTHYROIDISM IN
KOREA
When hyperthyroidism is strongly suspected, the KTA guidelines suggest measurement of both serum TSH and free thyroxine (T4) levels at the time of the initial evaluation [4]. The total
triiodothyronine (T3) measurement is helpful for the diagnosis
of T3-toxicosis. If serum TSH is normal and free T4 is elevated, TSH-producing pituitary adenoma and thyroid hormone resistance should be considered. Euthyroid hyperthyroxinemia is
mostly due to thyroid hormone-binding protein disorders that
cause elevated total T4 and normal TSH concentrations in the
absence of hyperthyroidism [5]. A pituitary lesion on magnetic
resonance imaging and a high serum level of TSH α-subunit
support the diagnosis of a TSH-producing pituitary adenoma
[6]. A family history and positive result of genetic testing for
mutations in the T3-receptor gene support a diagnosis of thyroid hormone resistance [7].
The severity of thyrotoxic symptoms is inversely correlated
with age [8]; therefore, cardiac evaluation, including electrocardiogram, echocardiogram, Holter monitor, or the myocardiac perfusion test, may be required for the diagnosis and treatment of ischemic heart disease, congestive heart failure, or atrial arrhythmias in older patients [9].
For the determination of etiology, the KTA report remarked
on the usefulness of an anti-TSH receptor antibody (TRAb) assay for the diagnosis of Graves disease [4]. A second-generation thyrotropin-binding inhibitor immunoglobulin assay,
which utilizes human recombinant TSH receptors, showed a
specificity of 99% and a sensitivity of 95% for the diagnosis of
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Graves disease [10]. The ATA/AACE guidelines strongly recommend radioactive iodine uptake test when the clinical presentation of thyrotoxicosis is not diagnostic of Graves disease,
and also suggest adding a thyroid scan in the presence of thyroid nodularity [3]. In contrast, only 37% (50/137) of KTA
members responded that they perform a thyroid uptake test and
61% (83/137) use a thyroid scan for the diagnosis of hyperthyroidism. Furthermore, most of KTA members (92%, 70/76) use
99m
TcO4 rather than 123I or 131I for a thyroid uptake test or thyroid scan. A TRAb assay is used by 94.5% (129/137) of KTA
members for the diagnosis of Graves disease. These results
show that a TRAb assay is mainly used for the determination
of etiology in thyrotoxicosis, and this trend is also shown in
Europe and Japan. On the other hand, the ATA/AACE guidelines suggest a TRAb assay and the ratio of total T3 to total T4
as an alternative method of diagnosing Graves disease when a
thyroid scan and uptake are unavailable or contraindicated
[3,11]. Color Doppler ultrasonography is used by only 16.8%
(23/137) of KTA members to diagnose hyperthyroidism,
whereas Doppler flow is generally used in Europe and Japan
[12].

TREATMENT OF HYPERTHYROIDISM DUE
TO GRAVES DISEASE IN KOREA
For the symptomatic management of thyrotoxicosis, the KTA
report recommends β-adrenergic blockade [4]. Once it has been
established that a patient has hyperthyroidism caused by
Graves disease, the initial treatment options are an antithyroid
drug (ATD), 131I therapy (radioactive iodine), and thyroidectomy. In the United States, radioactive iodine has been the most
preferred therapy, whereas there has been a greater physician
preference for ATDs in Europe and Japan [13]. In the KTA survey, 97.1% (133/137) of KTA members reported choosing ATDs
and remaining 2.9% (4/137) chose radioactive iodine for the
initial treatment. The ATA/AACE guidelines recommend that
the treating physician and patient should discuss each of the
treatment options, including the logistics, benefits, expected
speed of recovery, drawbacks, potential side effects, and cost
[3]. The long-term quality of life after initial treatment for
Graves disease was not different among the three treatment options [14]. The KTA report suggests suitable indications and
contraindications for each treatment option.
Antithyroid drugs
Although ATDs have been employed for six decades [15] and
Copyright © 2013 Korean Endocrine Society
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are very effective in controlling hyperthyroidism, these medications do not cure Graves disease. Their major effect is to
reduce thyroid hormone synthesis and maintain a euthyroid
state while awaiting spontaneous remission. The KTA report
recommends methimazole or carbimazole for patients who
choose ATD therapy for Graves disease, except during the
first trimester of pregnancy, in the treatment of thyroid storm,
and in patients with minor reactions to methimazole or carbimazole who refuse radioactive iodine therapy or surgery
[4]. In practice, methimazole was chosen as an initial ATD by
85.5% (112/131) of KTA members. Prophylthiouracil (PTU)
and carbimazole were chosen by 9.9% (13/131) and 4.3%
(6/131) of KTA members, respectively. The KTA report advises higher doses of ATDs at the start of medication (methimazole, 10 to 20 mg daily; PTU, 50 to 150 mg three times
daily) to restore euthyroidism, and the titration to a maintenance level (methimazole, 5 to 10 mg daily; PTU, 50 mg two
or three times daily) [4]. The KTA report strongly emphasizes
notifying all patients of the side effects of ATDs and proper
management for the side effects, including agranulocytosis
and hepatotoxicity [4]. Monitoring strategies for patients using ATDs are also suggested.
If serum TSH, free T4, and T3 levels have been maintained
within normal ranges for 1 year after discontinuation of ATD
therapy, remission can be considered. The remission rate varies
between geographical areas. In the United States, the remission
rate is approximately 20% to 30% after 12 to 18 months of medication [16], whereas a long-term European study showed a 50%
to 60% remission rate after 5 to 6 years of ATD treatment [17].
In Japan, maintenance of a minimal dose of ATDs (methimazole,
2.5 mg daily) longer than 6 months after the normalization of
TSH is recommended for a higher remission rate [18]. However,
a meta-analysis showed that the maintenance of ATDs longer
than 18 months did not improve the remission rate in adults [19].
ATDs are discontinued after the normalization of both serum
TSH and TRAb by 60% to 70% of KTA members. About 30%
of respondents answered that they use ATDs for a fixed duration,
most frequently for 12 to 24 months. In case of the recurrence
after ATD treatment, 46.9% (60/128) of KTA members chose
ATDs again for the treatment of Graves disease; while radioactive iodine and thyroidectomy were chosen by 48.4% (62/128)
and 4.7% (6/128) of KTA members, respectively. In Korea,
ATDs are the most preferred modality for retreatment as well as
initial treatment, and the treatment duration of ATDs is longer
compared with other countries.
Copyright © 2013 Korean Endocrine Society

Radioactive iodine
131
I has been used to treat hyperthyroidism for six decades. This
therapy is well tolerated with rare complications, except for
those related to ophthalmopathy. The KTA report recommends
that the use of methimazole or β blockades before and after 131I
treatment may be considered in patients with severe thyrotoxicosis [4]. The ATA/AACE guidelines remark that if given as
pretreatment, methimazole should be discontinued 3 to 5 days
before the administration of radioactive iodine, restarted 3 to 7
days later, and generally tapered over 4 to 6 weeks as thyroid
function normalizes [3]. In the KTA survey, ATDs were used
before and after 131I treatment by 56% and 43% of KTA members, respectively.
Although the ATA/AACE guidelines do not recommend a
special diet before 131I therapy, excessive iodine intake should be
avoided for at least 7 days before treatment. Because daily intake
of iodine is more than 500 µg in Korea, the need for a special
diet before 131I treatment should be validated in future studies.
Administering a fixed 131I activity or calculating the activity
based on the size of the thyroid and its ability to trap iodine
showed no difference in controlling hyperthyroidism by rendering the patient hypothyroid [16]. The KTA report recommends sufficient radiation (10 to 15 mCi) in a single dose [4].
A pregnancy test should be obtained within 48 hours prior to
treatment in any female with childbearing potential [4].
After radioactive iodine therapy for Graves disease, a follow-up thyroid function test should be performed within the
first 1 to 2 months. If the patient remains thyrotoxic, biochemical monitoring should be continued at 4 to 6 week intervals [4].
The KTA report recommends retreatment with 131I when hyperthyroidism persists after 6 months following 131I therapy, or if
there is minimal response 3 months after therapy [4].
Surgery
Thyroidectomy is rarely chosen for treatment of Graves disease in Korea. The KTA report recommends near-total or total
thyroidectomy as the procedure of choice [4]. The optimal
preparation for thyroidectomy, the monitoring and treatment
strategy for the possible complications, and postoperative
management, including T4 replacement, are described in the
KTA report [4].

CONCLUSIONS
The KTA consensus report was based on the ATA/AACE
guidelines, and therefore, the recommendations are similar.
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However, the KTA consensus report was also based on a survey of KTA members and is therefore more suitable for clinical practice in Korea. In addition, the recommendations in the
KTA consensus report are limited to the treatment of Graves
disease, because other causes of hyperthyroidism are relatively
rare and the treatment of those diseases does not differ according to geographical area. Considering the differences in the
clinical practice patterns in the diagnosis and treatment of hyperthyroidism in Korea compared with other countries, further
studies investigating the characteristics and optimal treatment
of hyperthyroidism in Korean patients and the consequential
revision of the KTA report are needed.
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The â€œ2016 American Thyroid Association Guidelines for Diagnosis and Management of Hyperthyroidism and Other Causes of
Thyrotoxicosisâ€ were coauthored by an international task force of expert clinicians and researchers in the field of thyroidology. Led by
Chair Douglas Ross, MD, Massachusetts General Hospital, Boston, MA, the task force provides a solid foundation of knowledge on the
scope, potential causes, and clinical consequences of thyrotoxicosis. The Guidelines include recommendations for evaluating patients
and diagnosing and managing the different types of disease, how to handle thyroto Cytological diagnosis. FNA cytology of the thyroid
nodule is reported using various classification systems. In US, the Bethesda System for Reporting Thyroid Cytopathology is the most
commonly used. The diagnostic groups suggested are [ 59 , 60 ]Â For autonomous or hyperfunctioning nodules, if the patient has
hyperthyroidism, management options include radioiodine therapy or surgery. If the patient has subclinical hyperthyroidism (low TSH
with normal FT4), management depends on clinical risk of complications (atrial fibrillation in patients over the age of 60 to 65 years and
osteoporosis in postmenopausal women) and the degree of TSH suppression [ 82 â€“ 84 ]. Persistent marked variations in the diagnosis
and management of GD exist throughout the world [4]. Burch and colleagues conducted a 2011 questionnaire-based survey of actual
clinical practice in the management of GD among international members of the Endocrine Society, the American Association of Clinical
Endocrinologists, and the American Thyroid Association (ATA) [5]. In addition, a similar survey was performed in 2013 among.Â The
preferred primary treatment method for hyperthyroidism in the presence of moderately severe and active GO was ATD treatment
(62.5%).Â Moreover, thyroid ultrasound and isotopic studies were requested only by a small proportion of respondents in Thailand.
Hyperthyroidism: Diagnosis and Treatment. IGOR KRAVETS, MD, Stony Brook University School of Medicine, Stony Brook, New York.
Am Fam Physician. 2016 Mar 1;93(5):363-370.Â The Endocrine Society/American Association of Clinical Endocrinologists. TSH =
thyroid-stimulating hormone. Source: For more information on the Choosing Wisely Campaign, see http://www.choosingwisely.org.Â
The clinical presentation of hyperthyroidism ranges from asymptomatic to thyroid storm (Table 2).10â€“18 Elevated thyroid hormone
levels amplify catecholamine signaling through increased numbers of cell surface beta-adrenergic receptors. The Korean Society of
Thyroid Radiology (KSThR) published their first recommendations for the US-based diagnosis and management of thyroid nodules in
2011. These recommendations have been used as the standard guidelines for the past several years in Korea. Lately, the application of
US has been further emphasized for the personalized management of patients with thyroid nodules.Â
@article{Shin2016UltrasonographyDA, title={Ultrasonography Diagnosis and Imaging-Based Management of Thyroid Nodules: Revised
Korean Society of Thyroid Radiology Consensus Statement and Recommendations}, author={J. Shin and J. H. Baek and Jin Chung and
E. J. Ha and J. Kim and Y. H. Lee and Hyun Kyung Lim and W. Moon and D. Na and J. Park and Y. Choi.

