
Int J Endocrinol Metab. 2020 June; 18(Suppl):e101487.

Published online 2020 June 7.

doi: 10.5812/ijem.101487.

Review Article

Long-Term Treatment with Antithyroid Drugs: Efficacy and Safety

Ramin Malboosbaf 1 and Fereidoun Azizi 2, *

1Endocrine Research Center, Institute of Endocrinology and Metabolism, Iran University of Medical Sciences, Tehran, Iran
2Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran

*Corresponding author: Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, P.O. Box: 19395-4763, Tehran,
Iran. Tel: +98-2122409309, Fax: +98-2122402463, Email: azizi@endocrine.ac.ir

Received 2020 February 17; Revised 2020 April 27; Accepted 2020 May 02.

Abstract

Context: Medical therapy of hyperthyroidism has been the Astwood’s gift to medicine. However, controversy remains about its
mechanisms of action, the ideal treatment duration, and its proper use in pregnancy. The concept that hyperthyroidism could be
controlled ‘indefinitely’ with antithyroid drugs (ATDs) is also a topic of current debate. The purpose of this review was to highlight
the pros and cons of long-term ATD therapy.
Evidence Acquisition: PubMed, Scopus, Web of Science, and Google Scholar databases were searched for retrieving studies con-
ducted on long-term treatment with ATDs up to Jan 2020. The final selection of the papers was made based on their relevancy with
the safety and efficacy of long-term treatment with ATDs.
Results: The main drawback of the ATD treatment is the high relapse rate after drug discontinuation. On the other hand, ATDs may
have a favorable immunosuppressive effect, either primarily, in the diminution of thyroid-specific autoimmunity, or secondarily,
as a result of controlling the hyperthyroid state, hence keeping patients in a euthyroid state for a prolonged period to diminish
autoimmunity and hyperthyroid relapse. This often calls for long-term use of methimazole, but with the lowest possible dose to
minimize the risk of side effects. Emerging evidence demonstrates that the long-term treatment with ATDs has relatively few adverse
events, most of which arise within the starting months of treatment and in subjects on larger doses. Hence, once we have reached
the end of a conventional course of ATD treatment (12 - 18 months), the hazard is eliminated, and adverse events are very rare to
occur. Therefore, by continuing low-dose ATD, we could safely maintain the patient’s euthyroid status.
Conclusions: Long-term ATD treatment is safe, especially at a low dose. It can be considered as the preferred treatment for selected
hyperthyroid patients.
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1. Context

Medical therapy of hyperthyroidism has been the Ast-
wood’s gift to medicine. However, controversy remains
about its mechanisms of action, the ideal treatment dura-
tion, and its proper use in pregnancy. The concept that hy-
perthyroidism could be controlled ‘indefinitely’ with an-
tithyroid drugs (ATDs) is also a topic of the present debate.
The purpose of this review was to highlight the pros and
cons of long-term treatment with ATDs.

2. Evidence Acquisition

PubMed, Scopus, Web of Science, and Google Scholar
databases were searched for retrieving studies conducted
on long-term treatment with ATDs up to Jan 2020. The final
selection of the papers was based on their relevancy with
the safety and efficacy of long-term treatment with ATDs.

3. Results

3.1. Introduction

Before the 1940s, the sole therapy for hyperthyroidism
was surgery. In 1942, Edwin B Astwood started sequences
of experiments that would eventually result in the birth
of what he called ATDs (1). Interestingly, many of the Ast-
wood’s findings, after over seven decades, remain highly
controversial, e.g., Astwood was the first to report the ad-
verse effects of ATDs, mainly skin rash and agranulocytosis
(2, 3), and the possibility of their use during pregnancy (4);
both are still debated topics. Astwood’s group described
that some patients had long-lasting ‘remissions’ after a
prolonged course of therapy (5). The concept that Graves’
disease (GD) might be restrained ‘infinitely’ with ATDs is
also a current topic of debate; this was documented 60
years ago when Astwood reported 16 years of treatment in
some patients (6).
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3.2. Mechanism of Action

3.2.1. Inhibition of Thyroid Hormone Synthesis

‘Thionamide’, a class of ATDs, are thiourea deriva-
tives that are five- or six-membered ring structured sulfur-
containing compounds. Its main effect seems to be the in-
hibition of the ‘organification’ of inorganic iodine. Also, it
has been suggested that ATDs inhibit the coupling reaction
(7). Propylthiouracil (PTU) decreases T3 formation from T4
in peripheral tissues by inhibiting the selenoprotein, type I
iodothyronine deiodinase (8). Although this requires high
doses of PTU, it is not usually employed in clinical practice.

3.2.2. Effects on Thyroid Autoimmunity

The effects of ATDs, whether direct or indirect, on thy-
roid autoimmunity have been interesting (9). Some in
vitro clues show that thionamide ATDs might have direct
effects on intrathyroidal T cells (10, 11) and HLA Class II ex-
pression by thyrocytes (12), as well as in vivo effects for in-
creasing suppressor T cells and decreasing intrathyroidal
activated T cells (13).

On the other hands, it is also believed that the indirect
effects on the immune system, as a result of controlling the
hyperthyroid state, are much more important than the di-
rect effects of thionamides on thyroid autoimmunity (14,
15); it is unclear which, if any, of these effects is the main
effect of ATDs on the immune system in reducing antiTSH
receptor antibody (TRAb) and ensuing remission.

3.2.3. Antioxidant Activity

Production of superoxide radicals is enhanced by the
increased basal metabolic rate associated with hyperthy-
roidism (16, 17). A clinical study has shown that free radical
scavengers, plasma thiol levels, and superoxide dismutase
activity were decreased in thyrotoxicosis, but normalized
after CBM treatment (18). Another study revealed that an-
tioxidants (vitamin E and coenzyme Q10) were decreased,
whereas indices of lipid peroxidation were increased in un-
treated GD, but normalized after ATDs treatment (19). None
of these studies could differentiate the effects of the ATDs
from the effects of correcting hyperthyroidism per se.

3.3. Clinical Implications

3.3.1. Restitution of Euthyroidism

Three available ATDs are methimazole (MMI), PTU, and
carbimazole (CBM). CBM is a prodrug for MMI, with 10 mg
CBM, making about 6 mg MMI (20). CBM/MMI can be given
as a single daily dose. PTU is the least potent ATD (100 mg
PTU ≈ 5 mg MMI) and has the shortest duration of action,
typically initiated three times daily. CBM/MMI is the pre-
ferred ATD because of its superior efficacy, its once-daily
dosing regimen, and fewer adverse events (21, 22). Severe

hepatic complications of the PTU have ruled out its use as
the first choice in hyperthyroid treatment, in particular
in pediatric patients. Nevertheless, PTU is the first choice
of treatment during the first trimester of pregnancy be-
cause of a lower prevalence and severity of drug-associated
embryopathy compared with CBM/MMI (23, 24) and in the
management of thyroid storm, thanks to additional inhi-
bition of T4-to-T3 conversion (25, 26). The starting dose of
CBM/MMI should be determined by the severity of hyper-
thyroidism. Recommended starting doses of ATDs based
on the degree of elevation in free T4 by the American Thy-
roid Association (ATA) guidelines (2016) for the manage-
ment of hyperthyroidism are illustrated in Table 1 (21).

Table 1. Recommended Starting Dose of Antithyroid Drugs Based on the Degree of
Elevation in Free T4a

Free T4 Elevation (× Upper
Limit of Normal)

CBM (mg) MMI (mg) PTU (mg)

1 - 1.5 10 - 15 5 - 10 100 - 200

1.5 - 2 20 - 30 10 - 20 200 - 400

2 - 3 50 - 70 30 - 40 600 - 800

Abbreviations: CBM, carbimazole; MMI, methimazole; PTU, propylthiouracil.
Adopted from reference 21.

ATDs are almost completely absorbed after oral admin-
istration, with peak serum levels achieved within 1 - 2 h
with gradual restitution of euthyroidism. After 3 months
of treatment with MMI, euthyroidism is achieved in almost
all patients (~ 95%); however, this rate will be lower (~ 70%)
in severe hyperthyroidism and cases treated with PTU (27,
28).

3.3.2. Remission from Graves’ Disease

Remission has been defined as euthyroidism for at
least one year after discontinuation of ATDs (21). Almost
one-half of patients can go into remission following one
year of ATD treatment, a rate that varies from 30% to 70%
based on clinical and geographical parameters (29). Al-
though relapse of hyperthyroidism occurs in one-third of
patients achieving remission, almost one-third of patients
possibly go into permanent remission (30). Pathogenesis
and mechanisms involved in the recurrence of GD are not
clear and must be carefully studied.

Several studies have assessed the patient’s factors and
regimes of ATD treatment predictive of remission. The
most consistent features predicting relapse are larger goi-
ter (30-35), smoking (33, 35-38) and the postpartum state
(39, 40). Other likely factors are younger age (30, 32), male
gender (30, 32, 41), the severity of hyperthyroidism at diag-
nosis (42), Graves’ orbitopathy (43), and genetics (32, 44).

At an individual level, none of the possible risk factors
for relapse has sufficient sensitivity and specificity to pre-
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dict recurrences (45). Recently, a group from the Nether-
lands developed two predictive scoring systems for the re-
currence of GD after a course of treatment with ATDs (44).
The first, named the Graves’ Recurrent Events After Ther-
apy (GREAT) score, is based on clinical (age) and biochem-
ical variables (serum fT4 and TSH-binding inhibitory im-
munoglobulins [TBII]) before the initiation of the ATDs,
and the second, the GREAT+ score, is an enhanced predic-
tive score, which combines genetic markers in addition to
the clinical and biochemical parameters used in the GREAT
score. The GREAT score, but not the GREAT+, has been ex-
ternally validated by studies conducted in Swiss (46) and
Italia (47). Limitations of the present study are the rela-
tively low number of male patients, possibly preventing
the detection of the male sex as a determinant of recur-
rence. Also, most severe hyperthyroid patients and those
with large symptomatic goiter were treated directly with
surgery or radioiodine therapy (44). The GREAT+ score in
common clinical practice might be limited due to is cost
and unavailability of genetic testing (44). On the other
hand, a genetic predisposition for GD has not yet been fully
elucidated, and studies conducted in different ethnic pop-
ulations with different research methodologies have re-
ported conflicting results regarding the genetic predictors
for the recurrence of GD (48).

The optimum duration of ATD treatment is 12 - 18
months, while short (6 months) treatment courses are as-
sociated with a high recurrence rate (22, 49); the underly-
ing mechanisms for remission induced by ATDs are still un-
certain. As mentioned before, besides the potential direct
immunologic effects of ATDs, euthyroidism attainment
without ATDs (such as perchlorate or thyroid surgery) ap-
pears to have favorable immune effects, as shown by de-
creases in TRAb levels (15).

A major shortcoming in this area is the inability of
available TRAb assays to predict remission and recurrences
of GD. Typically, after 18 months of MMI treatment, serum
TRAb levels are significantly lower than baseline. Although
65% - 75% of these cases have positive TRAb values; 40% -
80% of them will have a relapse of hyperthyroidism after
ATD cessation (50, 51). Even using the second generation
TRAb assay, with higher sensitivity and specificity, the pre-
dictive value for relapse is still controversial (50). Although
negative TRAb assays at the end of an ATD course cannot
rule out the recurrence of hyperthyroidism, the persistent
positivity of TRAb assays is a strong predictor of relapse
and would guide the clinician to continue ATD treatment
beyond the common course of 18 - 24 months or switch to
ablative therapy (RAI or thyroidectomy) (45).

3.4. Long-Term ATD Therapy

The 2016 ATA guidelines propose that continuous ATDs
treatment is a rational alternate for ablative therapy (RAI
or thyroidectomy) in patients who could not attain remis-
sion following the first course of treatment with ATDs (21).
Other studies suggest continuous ATD treatment in well-
controlled mild GD (21, 52) or giving long-term ATD (for
years or even for a lifetime) until TRAbs disappear (53, 54).
However, long-term ATD therapy could become a more
commonly accepted approach in young and middle-aged
patients, particularly considering recent data on the ad-
verse effects of RAI on the quality of life (55, 56) and in-
creased mortality from breast cancer and all solid cancers
(57).

Advocates of continuous low-dose ATD treatment em-
phasize on increasingly patients’ preference for non-
ablative therapy (58) and low incidence of adverse events
(28, 59), which mainly occur within the first 3 months of
therapy (60); opponents highlight the needs for a serial
reassessment of dosing adequacy and possibly rare late-
occurring adverse events, such as vasculitis (61).

It has been suggested that long-term ATD therapy is
effective and safe both in adults (54, 62, 63) and in chil-
dren and adolescents (42, 63-68). Comparing 10-year out-
comes, in patients who could not attain remission on ATDs,
continuous low-dose ATD treatment had lesser episodes of
hypothyroidism and slightly fewer costs than RAI therapy
(54). A second study by the same author reported that con-
tinuous low-dose ATD treatment was safe and had fewer
events of subclinical hypothyroidism and dyslipidemia
compared with patients on levothyroxine replacement for
RAI-induced hypothyroidism. Also, parameters, such as
echocardiography findings, bone mineral density (BMD),
and neuropsychology tests favor MMI treatment over RAI
(55). Another study (61) evaluating long-term ATDs treat-
ment in patients with Graves’ orbitopathy, using a block-
and-replace regimen, reported that 90% of the patients re-
mained continuously euthyroid during a mean follow-up
of 6.7 years; adverse events were rare, including five skin
reactions to MMI and one vasculitis with PTU (61). Yet an-
other study reported a remission rate of 63% in GD patients
subjected to long-term treatment with ATD (2 - 11 years) and
then followed for an average of 4.5 years after stopping ATD
(59).

A retrospective study showed that continuous low-
dose ATD treatment had better preservation of euthy-
roidism, lower weight, gains, and orbitopathy worsening
than those treated with RAI (69). A recent study on the
treatment of toxic multinodular goiter showed that long-
term, low-dose MMI treatment for 60 - 100 months not only
is safe and effective but is in no way inferior to RAI. The
adverse effects of MMI occur in the first three months of
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treatment. Three out of 65 patients developed skin reac-
tions and were subjected to treatment with PTU, whereas
one had an elevation of liver enzymes and chose radioio-
dine therapy (70).

A systematic review and meta-analysis of studies, in
which Graves’ hyperthyroidism had been treated with ATD
for≥ 2 years, found a remission rate of 57% (38) and the an-
nual remission rate of 16%; however, it should be noted that
this is not a true linear correlation, although a positive re-
lationship can be suggested between time and remission
rate (38). The 2016 ATA guidelines propose that treatment
with ATD for more than 12 - 18 months is a suitable option
in patients preferring this approach (21).

The conflict regarding how long ATD should be used in
children before considering either RAI or surgery is still a
topic of controversy, warranting further research (21). The
persistence of GD in children is correlated with the persis-
tence of TRAb. It appears that TRAb levels persist longer in
children than in adults (71). However, monitoring TRAb lev-
els while on ATD has been shown to be useful in adult pa-
tients for predicting the likelihood of remission or relapse
of GD after discontinuing medication (72), an approach,
which has yet to be validated in children (21). If remis-
sion is not achieved following stopping MMI after at least
1 or 2 years of therapy, RAI or surgery should be consid-
ered, depending on the age of the child (21). Alternatively,
practitioners can continue MMI for extended periods, as
long as adverse drug effects do not occur, and the hyper-
thyroid state is controlled (21). As already noted, adverse
reactions typically occur within the first few months of
therapy (21). Individuals on prolonged ATD therapy (> 2
years) should be reevaluated every 6 - 12 months and while
transitioning to adulthood (21). A recent study on juve-
nile GD demonstrated that long-term (96 - 120 months)
MMI treatment is safe and effective. The four-year cure
rate of hyperthyroidism was nearly 3 times more than that
of short-term treatment (73). Another prospective report
from France shows that with prolonged ATD use, remission
rates of up to 49% could be achieved (42); the use of MMI
in this group of children was associated with a very low
rate of adverse effects (42). Thus, although many practi-
tioners will consider a trial of MMI for 1 or 2 years, these
data suggest that treatment for longer periods is also rea-
sonable, as long as side effects to medication do not occur
(42). Long-term MMI therapy was recommended for all ju-
venile hyperthyroid patients because of the low incidence
of adverse events in small doses of ATDs and a clinical im-
pression that euthyroid patients on ATDs have fewer com-
plaints than those on levothyroxine (74).

3.5. Adverse Events

In general, adverse effects of ATDs can be divided into
common, minor cutaneous allergic side effects and rare
but serious allergic/toxic events, such as agranulocytosis,
hepatic damage, or vasculitis. Adverse events are mainly
observed within the first 3 months of therapy (60), but rare
late-occurring adverse events, such as vasculitis can also
occur (61).

There is a small but growing number of studies on
long-term treatment with ATD in patients with GD. One sys-
tematic review and meta-analysis of trials with a minimum
of two years of ATD therapy demonstrated an overall ad-
verse events rate of 19.1%, including mostly rash, gastric in-
tolerance, or arthralgia, and only severe reaction rate of
1.5% (38). Another systematic review (75), including data
from 1,660 patients treated with ATDs for a mean dura-
tion of 5.8 years (2.1 to 14.2 years) (around 10,000 patient-
years), reported major complications only in 14 patients;
i.e. 7 cases of severe agranulocytosis, 5 cases of severe
liver damage, one case of anti-neutrophil cytoplasmic anti-
body (ANCA)-associated glomerulonephritis, and one case
of vasculitis with small cutaneous ulcerations. Minor com-
plications rates ranged between 2 and 36%, though more
complications were associated with higher doses and ob-
served in children. The most reported adverse event was
cutaneous reactions (74 cases); other adverse events were
elevated liver enzymes (20 cases), leukocytopenia (11 cases),
arthritis (9 cases), arthralgia (5 cases), myalgia (2 cases),
thrombocytopenia (2 cases), fever (2 cases), nausea (1 case)
and oral aphthous (1 case). In 19 patients, the ATD was dis-
continued because of adverse events. Only in 5 patients, ad-
verse events were reported after the first year of treatment
(Figure 1).
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Figure 1. Relationship between time and antithyroid drugs complications

3.5.1. Skin Reactions

Minor cutaneous allergic reactions, such as rash, pru-
ritis, and urticaria, are the most common adverse events,
which usually arise within the first few weeks of treatment
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(27). In a meta-analysis that included 5,136 patients, rash
was reported in 6% of the MMI and 3% of the PTU users,
whereas 2% - 3% of the patients had pruritis without rash
(76). Another randomized trial described 22% vs. 6% cu-
taneous reactions in patients treated with 30 mg vs. 15
mg MMI (27). About one-third of the patients, switching
to the alternate ATD after developing minor reactions, de-
veloped minor adverse events (77). Current ATA guidelines
recommend antihistamine therapy without stopping ATD
in patients with mild skin reactions; in case of moderate
reactions, definitive therapy or the alternate ATD is recom-
mended, and in patients with more severe cutaneous reac-
tions avoidance of all ATDs is recommended (21).

The majority of skin reactions occur in the first 3
months of treatment; the median time to occurrence of
skin reactions is around 20 days (Table 2); occurrence after
the second year of continuous ATD is rare.

Table 2. Time to Onset of Complications After the Initiation of Antithyroid Drugsa

Complications Time to Onset (Median)

Skin reactions 20 days

Hepatotoxicity 30 days

Agranulocytosis 50 days

Vasculitis 3.5 Years

aAdopted from references 38, 60, 75-81

3.5.2. Agranulocytosis

Generally, agranulocytosis is defined as a granulocyte
count < 500/mm3, but this rate is close to zero in the ma-
jority of the ATD-related agranulocytosis cases. The preva-
lence of agranulocytosis is about 0.2% - 0.5% (78), mostly
occurring within the first 90 days of treatment and is dose-
dependent (60). Also, agranulocytosis can develop after
restarting the drug, even after a safe long-term drug us-
age (78). Presenting signs are the sudden onset of high
fever, malaise, and severe pharyngitis (82). It has suggested
that monitoring the white blood cell count could predict
agranulocytosis, based on some studies indicating a grad-
ual decrease in the granulocyte counts (78). The opponents
emphasize the fact that this event is rare; usually, sud-
den onset and routine monitoring is not cost-effective (83).
Nevertheless, the ATA guidelines cannot recommend ei-
ther for or against routine white blood cell count monitor-
ing because of insufficient evidence (21). Patients should
be informed to stop treatment and contact their physi-
cians if any concerning symptoms develop (84). Distress-
ingly, a recent study alarmed that 61% of patients on ATDs
were unfamiliar with these symptoms (85), calling atten-
tion to the importance of patient education, preferably

in writing, and to emphasize this during follow-up (21).
The treatment of ATD-induced agranulocytosis typically in-
volves stopping the drug, supportive care, giving granulo-
cyte colony-stimulating factor, and broad-spectrum antibi-
otics (86). Ongoing management of hyperthyroidism is a
challenging choice between RAI and surgery.

The majority of agranulocytosis cases occur in the first
3 months of treatment; the median time to occurrence of
agranulocytosis is around 50 days (Table 2); occurrence af-
ter the second year of continuous ATD is exceptional.

3.5.3. Hepatotoxicity

ATD-induced hepatotoxicity ranges from mild
transaminase elevation to hepatic necrosis ensuing in
death. In the United States, (from 1990 to 2007) 1 - 3 liver
transplants from PTU exposure were reported annually
to the FDA. In contrast, since 2009, there have been no
reports of MMI-related deaths or liver transplants (87).
Traditionally, injury of hepatocellular and cholestatic
pattern has been described mostly with PTU and MMI,
respectively (88). However, two large studies from Asia
have challenged this classic idea (79, 80). In a study from
Taiwan (79), 71,379 patients were newly prescribed ATDs
and followed for a median of over 6 months. Hepatotoxic-
ity was reported in 0.3% and 0.15% of the patients exposed
to MMI and PTU, respectively. Non-infectious hepatitis
was significantly higher with MMI than PTU (0.25% vs.
0.08%). Conversely, the rates of hepatic failure were higher
with PTU than with MMI. The rates of cholestasis were
similar between the two drugs. The second study from
China (80) reported that among 90 patients with severe
ATD-related hepatotoxicity, the majority (81%) of cases of
severe hepatotoxicity occurred within 12 weeks. The mean
doses of MMI and PTU were approximately 20 mg and
200 mg, respectively, and the patterns of hepatotoxicity
(cholestatic vs hepatocellular injury pattern) were sim-
ilar between the two drugs. Eventually, a Danish study
reported similar rates of hepatic failure, at 0.03% of MMI
and 0.05% of PTU users (89). Up to one-third of thyrotoxic
patients had baseline transaminase elevation (90), and
it is essential to test liver transaminase before starting
ATD, and if it is over fivefold the upper limit of normal,
ATD should be avoided. During ATD treatment, if further
increases in liver transaminases from baseline elevation
or any new increase (> three times the upper limit of nor-
mal) occurred, drug continuation should be reassessed
(21). Serial measurements of the liver function test during
ATD treatment were reported by 54% of respondents to
a US-based survey of endocrinologists (91) and by 42% to
a survey of European Thyroid Association Members (92);
however, the potency of monitoring to distinguish early
liver failure in this setting has not been evaluated. The
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ATA guidelines cannot recommend either for or against
routine monitoring of the liver function tests in patients
on ATDs but remarked that patients should be educated
about potential hepatotoxicity and should stop treatment
and contact their physicians if any symptoms of jaundice,
malaise, dark urine or clay-colored stools developed (21).

Majority of hepatotoxicity cases occur in the first 3
months of treatment; the median time to occurrence of
hepatotoxicity is around 50 days (Table 2); occurrence af-
ter the second year of continuous ATDs is unusual.

3.5.4. Vasculitis

ATD-induced lupus erythematosus was first described
in 1970 (93). A recent study has discovered that such cases,
drug-induced vasculitis, usually are associated with perin-
uclear anti-cytoplasmic neutrophil antibody (pANCA); and
in contrast to other adverse events of ATD, they often hap-
pen after years of treatment (81) (Table 2). Puzzling the
condition is the fact that ANCA positivity may occur in the
absence of ATD in GD patients (94), as well as in patients
treated with ATD who remain asymptomatic (95). Routine
screening for ANCA positivity is not recommended (21).

Classic presentations are fever, malaise, and arthral-
gias. Patients might have clinical findings of cutaneous,
pulmonary, and renal vasculitic involvement. Most cases
are PTU users, children, and of Asian origin. The syn-
drome commonly improved after drug withdrawal, but
some patients have required immunosuppressive therapy
and hemodialysis (87).

3.5.5. Arthralgias/arthritis

Arthralgias sometimes occur during ATD treatment.
Joint pain has been reported in 1.6% of the patients treated
with ATD. These patients had severe arthralgias of the
hands, shoulders, hips, knees, or ankles needing analgesic
for 1 - 3 weeks for pain control. Joint swelling and erythema
were uncommon (96).

4. Conclusions

Medical therapy of hyperthyroidism has been Ast-
wood’s gift to medicine. Although novel pharmacologic
therapies that target the autoimmune basis of GD could be
promising (97-99), these may be accessible in the coming
years. Nowadays, in most parts of the world, ATDs are the
first-line treatment for hyperthyroidism due to GD (58, 92).

The main drawback of ATD treatment is the high re-
lapse rate after drug discontinuation. Identification of the
factors that could predict the recurrence of GD after ATD
discontinuation is vital to make the best management de-
cision in patients with the first episode of GD. Despite sev-
eral studies trying to delineate these parameters, most of

them have evaluated these determinants at the time of the
ATD withdrawal and not the time of diagnosis. At an indi-
vidual level, none of the possible risk factors for relapses
has sufficient sensitivity and specificity to predict recur-
rences. Until larger multicenter cohorts are developed to
make a perfect predicting model, the “GREAT score” could
be appreciated.

On the other hand, ATD may have a favorable immuno-
suppressive effect, either primarily, to diminish thyroid-
specific autoimmunity, or secondarily, as a result of con-
trolling the hyperthyroid state. Taking these together ac-
centuates the importance of maintaining patients in a eu-
thyroid state for a long time to diminish autoimmunity
and hyperthyroid relapse, which often calls for long-term
use of methimazole, but at the lowest possible dose to min-
imize the risk of side effects.

Increasing evidence supports a positive relationship
that can be suggested between the duration of ATD treat-
ment and remission rate. Although some authors believe
that recommendations for conventional ATD treatment for
12 - 18 months should be revised to a minimum of 5 years
(100), so far we lack studies to determine the best treat-
ment duration.

Growing evidence demonstrates that long-term ATD
therapy has few adverse events, most of which occur
within the initial months of treatment and in cases on
larger doses. Hence, once we have reached the end of a con-
ventional course of ATD treatment (12 - 18 months), the haz-
ard is eliminated and adverse events are very rare to occur,
demonstrating that by continuing low-dose ATD, we could
maintain the patients’ euthyroid state safely.

Considering the gaps in evidence, while waiting for
larger future studies to answer our questions (who and
how long should they be treated with ATD), we could sug-
gest a longer term or even lifetime ATD treatment in se-
lected patients.
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