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Abstract

Objective: The treatment of Graves’ disease (GD) with an-
tithyroid drugs (ATD) is associated with a risk of relapse.
The rate and predictive factors of GD are controversial. This
study aimed to assess the relapse rate after the withdrawal
of ATD in patients with GD, as well as to identify its predic-
tive factors. Material and Methods: This was a retrospec-
tive cohort study covering 35 patients with GD that were
treated with ATD. Relapse was defined as the state when
hyperthyroidism was detected after the withdrawal of me-
dical therapy. Relapse was studied by establishing the sur-
vival curve according to Kaplan-Meier’s method. The
Log-Rank test was used to compare the survival curves ac-
cording to the clinical, biological, and therapeutic parame-
ters of the patients. Results: The mean follow-up time after
the withdrawal of ATD was 32.8+28.8 months. Relapse was
observed in 13 patients (37%) after an average time of
7.8+8.8 months of ATD discontinuation. Factors associated
with the risk of relapse were smoking (p=0.08), family his-
tory of thyroid disease (p=0.03), the presence of a trigge-
ring factor (p=0.004), FT4 level at the time of diagnosis at
>2.3 times the normal range (p=0.002), thyroid-stimula-
ting hormone level less than 0.76 mIU/L at three months
after ATD withdrawal (p=0.05), and a benzylthiouracil dose
of >125 mg/day at the time of ATD discontinuation
(p=0.02). Conclusion: Relapse in patients with GD after
the withdrawal of ATD is observed in almost a third of the
patients. Identification of patients at a high risk of relapse
is necessary to indicate radical treatment.

Keywords: Graves’ disease; antithyroid drugs;
recurrence

Ozet

Amag: Graves hastaliginin [Graves’ disease (GD)] antitiroid
ilaglarla [antithyroid drugs (ATD)] tedavisi nlks riski ile ilis-
kilidir. GD'nin orani ve prediktif faktorleri tartismaldir. Bu
calismada, GD'li hastalarda ATD’nin kesilmesinden sonraki
niks oranini degerlendirmek ve ilgili prediktif faktorleri be-
lirlemek amaclanmistir. Gereg ve Yontemler: ATD ile te-
davi edilen GD’li 35 hastay! kapsayan bu retrospektif kohort
galismasinda, niiks medikal tedavinin kesilmesinden sonra
hipertiroidinin saptanmasi durumu olarak tanimlanmistir.
Niks, Kaplan-Meier yontemine gére sagkalim egrisi olustu-
rularak incelenmistir. Log-Rank testi, hastalarin klinik, biyo-
lojik ve terapotik parametrelerine gore sagkalim egrilerini
karsilastirmak icin kullaniimistir. Bulgular: ATD'nin kesil-
mesinden sonraki ortalama takip slresi 32,8+28,8 aydir.
ATD’nin kesilmesinden ortalama 7,8+8,8 ay sonra 13 has-
tada (%37) niks gézlenmistir. Niks riski ile iliskili faktorler
sigara (p=0,08), ailede tiroid hastaligi 6ykisi (p=0,03), te-
tikleyici faktor varligi (p=0,004), tani anindaki FT4 seviye-
sinin normalin >2,3 kati olmasi (p=0,002), ATD’nin
kesilmesinden sonraki 3 ayda tiroid stimdle edici hormon
dizeyinin 0,76 mlIU/L'den disik olmasi (p=0,05) ve
ATD’nin kesilmesi sirasinda benziltiyourasil dozunun >125
mg/gtn olmasi (p=0,02) olarak bulunmustur. Sonug: GD'li
hastalarda, ATD’nin kesilmesinden sonra hastalarin yakla-
stk 1/3’Unde niks gorilmektedir. Radikal tedavi endikas-
yonu igin ylksek niks riski tagiyan hastalarin belirlenmesi
gereklidir.

Anahtar kelimeler: Graves hastalidi; antitiroid ilaglar;
nuks
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Introduction

Graves’ disease (GD) is the most common
cause of hyperthyroidism, with an annual
incidence of around 1%. It is an autoim-
mune disease that progresses in flare-ups
interspersed with periods of remission. The
treatment is either radical, with radioactive
iodine or less commonly by surgery, or
medical, with antithyroid drugs (ATD) (1).
Several factors influence the choice of
treatment. Six decades after their intro-
duction, ATDs continue to play an impor-
tant role in disease management. Despite
some side effects and the need for close
monitoring, their use remains simple, non-
invasive, and inexpensive. The main disad-
vantage associated with ATD treatment is
the risk of relapse following the discontin-
uation of treatment. The ability to predict
the risk of relapse before the initiation of
ATD would be of great value in the choice
of treatment. Factors that can predict
relapse after the discontinuation of ATD
are controversial (2-4). Hence, our
work aimed to assess the relapse rate dur-
ing the follow-up of patients with GD that
were treated with ATD, as well as to ana-
lyze the factors that influenced the recur-
rence.

Material and Methods

This was a retrospective cohort study con-
ducted at the endocrinology department of
La Rabta hospital (Tunis-Tunisia). It included
all the patients with GD in remission after
the discontinuation of ATD between January
2000 and December 2013.

The diagnosis of GD was made in the pres-
ence of a biologically confirmed hyperthy-
roidism [suppressed thyroid-stimulating
hormone (TSH) with normal or elevated FT4
levels] associated with at least one of the
following criteria: clinically obvious Graves’
orbitopathy, an elevated thyroid-stimulating
hormone receptor antibody (TRAB), or in-
creased uptake of diffuse isotope on thyroid
scintigraphy.

Remission was defined as achieving
normal FT4 and TSH levels after the dis-
continuation of ATD. Relapse was defined
as the state when hyperthyroidism was
detected after the withdrawal of ATD. The

duration of remission was defined as the
period between ATD withdrawal and re-
lapse.

Sociodemographic characteristics (age, gen-
der, smoking status), clinical (personal and
family pathological history, triggering factor
of the disease as bereavement, divorce,
separation, dismissal or other emotional
stress, the presence of Graves’ orbitopathy,
and goiter size), paraclinical (FT4 and TSH
levels, TRAB levels, and thyroid ultrasound
results) and therapeutic (type and dose of
ATS used, the evolution of the thyroid
workup under ATS, and duration of treat-
ment) parameters were obtained from the
medical file.

Statistical Analysis

The study was conducted in accordance
with the Helsinki declaration principles and
was approved by the ethic committee of La
Rabta Hospital (Approval number: CEBM.
EPS.HR 22/2021).The data were analyzed
using the statistical software SPSS version
20.0. Quantitative variables were expressed
as meanzxstandard deviation, and qualita-
tive variables were expressed as percent-
ages (%). Relapse was studied by
establishing the survival curve according to
Kaplan-Meier's method. The Log-Rank test
was used to compare the survival curves
according to the clinical, biological, and
therapeutic parameters of the patients. The
quantitative variables were transformed
into dichotomous variables. Receiving Op-
erating Curves (ROC) curves were created,
allowing the determination of the optimal
cutoff values for age (</>33 years), gender
(female/male), smoking (never/ever), fam-
ily history of thyroid disease (no/yes), dis-
ease trigger (no/yes), orbitopathy (no/yes),
goiter (no/yes), initial FT4 level (</>2.3
times the normal range), ATD type (methi-
mazole/benzylthiouracil), the occurrence of
hypothyroidism during treatment (no/yes),
benzylthiouracil dose during the withdrawal
of medical treatment (>/<125 mg/day),
methimazole dose during the withdrawal of
medical treatment (>/<15 mg/day), TSH
level 3 months after discontinuing ATD
(>/<0.76 mIU/L). The dependent variable
in the ROC analyses was “relapse.” A p
value of <0.05 indicated statistical signifi-
cance.
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Results

A total of 35 patients met the inclusion cri-
teria. The mean age of the patients at diag-
nosis was 34.9+14.2 years. The sex ratio
(men/women) was 0.3. The ATDs used were
benzylthiouracil (77% of patients) and me-
thimazole (23% of patients). The mean dose
of benzylthiouracil used was 210%£67.5
mg/day, and that of methimazole was
33.2+19.7 mg/day. The mean duration of
treatment before ATD withdrawal was
23.4£19.9 months.

Relapse Rate

The mean follow-up time after the discon-
tinuation of ATD was 32.8+28.8 months.
Relapse was observed in 13 patients (37%)
after a mean of 7.8+£8.8 (1-33) months from
the discontinuation of ATD. In 54% of these
(7 patients), relapse occurred within the first
six months after stopping ATD.

Figure 1 presents the Kaplan-Meier curve of
relapse after ATD withdrawal, while Figure 2
represents the cumulative relapse rate over
36 months of follow-up after ATD with-
drawal.

Factors Associated With Relapse

Age (< or =233 years) and gender were not
associated with relapse (p=0.65 and 0.73,
respectively). Smoking was associated
with the risk of relapse (p<0.05) (Figure
3A). Relapse was more frequent in patients
with a family history of thyroid disease and
the presence of a disease trigger (Figure
3B) (Figure 3C). The presence of an or-
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Figure 1. Kaplan-Meier survival curve showing time to
relapse after antithyroid drugs withdrawal in patients
who had gone into remission.
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Figure 2. Cumulative relapse rate over 36 months of fol-
low-up after antithyroid drugs withdrawal.

bitopathy was not associated with an in-
creased risk of relapse (p=0.89), as was
the presence of goiter at diagnosis
(p=0.8).

Biologically, the risk of relapse was higher if
the initial FT4 level was >2.3 times the nor-
mal range (Figure 3D). The level of TSH at
baseline and the end of treatment did not
correlate with the risk of relapse. A TSH
level <0.76 mIU/L at three months after
stopping ATD was associated with relapse
(Figure 3E). The initial levels of TSH recep-
tor antibodies and the thyroid volume on
cervical ultrasound were not associated with
the risk of relapse (p=0.6 and p=0.5, re-
spectively).

Therapeutically, a dose of benzylthiouracil
higher than 125 mg/day at the time of
stopping medical treatment was associated
with a higher risk of relapse (Figure 3F).
The methimazole dose at the time of stop-
ping medical treatment was not associated
with the risk of relapse (p=0.6). The type
of ATD and treatment duration were not as-
sociated with the risk of relapse (p=0.9 and
p=0.9, respectively). Relapse was less fre-
quent if hypothyroidism occurred during
medical treatment, although the relation-
ship was not statistically significant
(p=0.09).

Discussion

The rate of relapse of GD after the with-
drawal of ATD affected approximately one-
third of the patients after a mean follow-up
of 32 months. Recurrences were most fre-
quently observed within the first six
months after stopping treatment (20%)
and were rarely observed after two years
(3%).
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Figure 3. Patient survival curves according to (A) smoking, (B) the presence of a family history of thyroid disease, (C)
the presence of a triggering factor, (D) the FT4 level at diagnosis, (E) the TSH level at 3-months after ATD withdrawal, (F)

the dose of benzylthiouracil at the time of ATD withdrawal.

ATD: Antithyroid drugs; TSH: Thyroid-stimulating hormone.

We observed an increased risk of recur-
rence in patients with a family history of
thyroid disease and if a triggering factor
was present. Biologically, an FT4 level at
diagnosis of >2.3 times the normal range
and a TSH level of <0.76 mlIU/L at 3-
months after ATD withdrawal were associ-
ated with a higher rate of relapses.
Therapeutically, a benzylthiouracil dose of
>125 mg/day at the time of ATD discontin-
uation was associated with higher rates of
relapse.

This study has some methodological limita-
tions. The main limitation is the small sam-
ple size of the study. Moreover, it would have
been interesting to assess the involvement
of other factors, such as the level of TSH re-
ceptor antibodies during the treatment with
and after the discontinuation of ATD, in the
occurrence of relapses.

Despite these limitations, several clinical
and biological factors have been identified to
be associated with relapse. The estimation
of the survival function by the Kaplan-Meier

method allowed us to factor the subjects lost
to follow-up, as well as the fact that some
patients had a longer follow-up period than
others.

The relapse rate of GD reported in the liter-
ature is highly variable, with an average of
about 50% (2-4). According to our survival
curve, the immediate relapses were signifi-
cant. Almost 50% of the relapses occurred
within the first six months after the discon-
tinuation of ATD. Previous studies have also
established that relapses usually occur
within the first three to six months after the
withdrawal of ATD (5-8).

Predictive factors such as age and gender
were not associated with relapse in
our study. The majority of previous
studies agree that gender does not predict
the risk of relapse in GD (9-11). However,
the role of age is more controversial
(11-13). In some studies, young age is
associated with a higher risk of relapse
(5,14-16). Several studies have also
reported that relapses were more fre-
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quent among smokers (17,18). In our
study, this relationship was statistically
significant. This observation may be ex-
plained by an increase in interleukin-2 re-
ceptors in smokers (19).

Clinically, a family history of thyroid disease
and the presence of a disease-triggering
factor at the time of diagnosis were associ-
ated with a higher risk of relapse. These fac-
tors have been scarcely studied in the
literature (20). According to Fukao et al., de-
pression, hypochondria, paranoia, and men-
tal fatigue were the risk factors for relapse
after an average of three years of treatment
with ATD (20). Unlike many other studies
(5,10,17,18,21-24), the size of the goiter
and the presence of an orbitopathy were not
associated with the risk of relapse in our
study.

Biologically, an initial FT4 level of >2.3
times the normal range was significantly
associated with more subsequent relapses
in this study. However, our results diverge
from those of other studies (12,25). Never-
theless, the overall chance of remission is
better when the initial biological intensity of
hyperthyroidism is moderate (10,14,17,
23,24). The relationship between the level
of anti-TSH receptor antibodies and the
subsequent risk of relapses has been ex-
tensively studied with highly conflicting re-
sults. An accurate prognosis in itself could
not be satisfactorily predicted by the anti-
body levels. In our study, the level of TSH
receptor antibodies was not associated with
the risk of subsequent relapses; however,
antibodies were measured only at the time
of diagnosis. A meta-analysis including ten
pros pective studies demonstrated a signif-
icant relationship between the risk of re-
lapse and the presence of anti-TSH receptor
antibodies after the discontinuation of ATD.
However, the positive and negative predic-
tive values were low (22). Furthermore, it
was interesting to note that TSH levels of
<0.76 mIU/L at 3-months after stopping
ATD predicted the subsequent risk of re-
lapse.

Therapeutically, neither the type of ATD
nor the duration of treatment was associ-
ated with the risk of relapse. However,
a higher dose of ATD at the time of
stopping medical treatment appeared to

be associated with a higher risk of subse-
quent relapses. In our study, a dose of
benzylthiouracil of >125 mg/day at the
end of treatment was associated with a
higher risk of relapse. However, this finding
contrasts those reported in the literature
(22).

Conclusion

According to our study, about a third of the
patients treated are at risk for the relapse of
GD after ATD withdrawal. This risk is signif-
icant during the first six months after stop-
ping treatment, due to which it is essential
to monitor the thyroid function closely dur-
ing this period. The main predictive factors
of relapse are smoking, a family history of
thyroid disease, the presence of a triggering
factor for the disease, severe biological hy-
perthyroidism, and a high treatment dose at
the end of treatment. These factors must be
considered when initiating treatment and
during follow-up for timely radical treat-
ment.

Source of Finance

During this study, no financial or spiritual
support was received neither from any phar-
maceutical company that has a direct con-
nection with the research subject, nor from
a company that provides or produces med-
ical instruments and materials which may
negatively affect the evaluation process of
this study.

Conflict of Interest

No conflicts of interest between the authors
and / or family members of the scientific
and medical committee members or mem-
bers of the potential conflicts of interest,
counseling, expertise, working conditions,
share holding and similar situations in any
firm.

Authorship Contributions

Idea/Concept: Meriem Yazidi; Design:
Nadia Ben Mansour; Control/Supervision:
Meriem Yazidi, Melika Chihaoui; Data
Collection and/or  Processing: Rym
Ben Othmane; Analysis and/or Interpreta-
tion: Nadia Ben Mansour, Meriem Yazidi;
Literature Review: Rym Ben Othmane;
Writing the Article: Meriem Yazidi; Critical



Turk J Endocrinol Metab.

2021,;25:272-278

Yazidi et al.

277

Relapse of Graves’ Disease After Antithyroid Drugs Discontinuation

Review: Melika Chihaoui, Ibtissem Oues-
lati, Fatma Chaker; References and Fund-
ings: Melika Chihaoui; Materials: Rym Ben
Othmane.

References

1.

10.

Kahaly GJ, Bartalena L, Hegedls L, Leenhardt L,
Poppe K, Pearce SH. 2018 European Thyroid Asso-
ciation Guideline for the Management of Graves'
Hyperthyroidism. Eur Thyroid J. 2018;7:167-186.
[Crossref] [Pubmed] [PMC]

Shi H, Sheng R, Hu Y, Liu X, Jiang L, Wang Z, Cui D.
Risk factors for the relapse of Graves' disease trea-
ted with antithyroid drugs: A systematic review and
meta-analysis. Clin Ther. 2020;42:662-675.e4.
[Crossref] [Pubmed]

Struja T, Fehlberg H, Kutz A, Guebelin L, Degen C,
Mueller B, Schuetz P. Can we predict relapse in Gra-
ves' disease? Results from a systematic review and
meta- analysis. Eur J Endocrinol. 2017;176:87-97.
[Crossref] [Pubmed]

Struja T, Kaeslin M, Boesiger F, Jutzi R, Imahorn N,
Kutz A, Bernasconi L, Mundwiler E, Mueller B,
Christ-Crain M, Meienberg F, Ebrahimi F, Henzen C,
Fischli S, Kraenzlin M, Meier C, Schuetz P. External
validation of the GREAT score to predict relapse risk
in Graves' disease: results from a multicenter, ret-
rospective study with 741 patients. Eur J Endocri-
nol. 2017;176:413-419. [Crossref] [Pubmed]

. Vitti P, Rago T, Chiovato L, Pallini S, Santini F, Fiore

E, Rocchi R, Martino E, Pinchera A. Clinical features
of patients with Graves' disease undergoing remis-
sion after antithyroid drug treatment. Thyroid.
1997;7:369-375. [Crossref] [Pubmed]

Benker G, Reinwein D, Kahaly G, Tegler L, Alexan-
der WD, Fassbinder J, Hirche H. Is there a methi-
mazole dose effect on remission rate in Graves'
disease? Results from a long-term prospective
study. The European Multicentre Trial Group of the
Treatment of Hyperthyroidism with Antithyroid
Drugs. Clin Endocrinol (Oxf). 1998;49:451-457.
[Crossref] [Pubmed]

Hedley AJ, Young RE, Jones SJ], Alexander WD,
Bewsher PD. Antithyroid drugs in the treatment of
hyperthyroidism of Graves' disease: long-term fol-
low-up of 434 patients. Scottish Automated Follow-
Up Register Group. Clin Endocrinol (Oxf).
1989;31:209-218. [Crossref] [Pubmed]

Berglund J, Christensen SB, Dymling JF, Hallengren
B. The incidence of recurrence and hypothyroidism
following treatment with antithyroid drugs, surgery
or radioiodine in all patients with thyrotoxicosis in
Malmo during the period 1970- 1974. J Intern Med.
1991;229:435-442. [Crossref] [Pubmed]
Diker-Cohen T, Duskin-Bitan H, Shimon I, Hirsch D,
Akirov A, Tsvetov G, Robenshtok E. Disease
presentation and remission rate in Graves disease
treated with antithyroid drugs: is gender really a
factor? Endocr Pract. 2019;25:43-50. [Crossref]
[Pubmed]

Hernando CA, Megias SM, Pe-a RE, Pi-ero BV,
Alonso AM, de Paz IP. Prognostic factors of

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

hyperthyroidism of diagnosis of graves-basedow's
disease treated with antithyroid drugs. Endocrino-
logia y Nutricion. 2002;49:38-42. [Crossref]
Reinwein D, Benker G, Lazarus JH, Alexander WD. A
prospective randomized trial of antithyroid drug
dose in Graves' disease therapy. European Multi-
center Study Group on Antithyroid Drug Treatment.
J Clin Endocrinol Metab. 1993;76:1516-1521.
[Crossref] [Pubmed]

Alfadda A, Malabu UH, El-Desouki MI, Al-Rubeaan
KA, Al-Ruhaily AD, Fouda MA, Al-Maatouq MA, Suli-
mani RA. Treatment of Graves' hyperthyroidism--
prognostic factors for outcome. Saudi Med J.
2007;28:225-230. [Pubmed]

Bola-os F, Gonzalez-Ortiz M, Duréon H, Sanchez C.
Remission of Graves' hyperthyroidism treated with
methimazole. Rev Invest Clin. 2002;54:307-310.
[Pubmed]

Winsa B, Dahlberg A, Jansson R, Agren H, Karlsson
FA. Factors influencing the outcome of thyrostatic
drug therapy in Graves' disease. Acta Endocrinol
(Copenh). 1990;122: 722-728. [Crossref] [Pub-
med]

Allahabadia A, Daykin ], Holder RL, Sheppard MC,
Gough SC, Franklyn JA. Age and gender predict the
outcome of treatment for Graves' hyperthyroidism.
J Clin Endocrinol Metab. 2000;85:1038-1042.
[Crossref] [Pubmed]

Yamada T, Aizawa T, Koizumi Y, Komiya I, Ichikawa
K, Hashizume K. Age-related therapeutic response
to antithyroid drug in patients with hyperthyroid
Graves' disease. J Am Geriatr Soc. 1994;42:513-
516. [Crossref] [Pubmed]

Orgiazzi J. Traitement de la maladie de Basedow:
problématiques actuelles [The treatment of Graves'
disease: current views and controversies]. Presse
Med. 2011;40:1155-1162. French. [Crossref] [Pub-
med]

Anagnostis P, Adamidou F, Polyzos SA, Katergari S,
Karathanasi E, Zouli C, Panagiotou A, Kita M. Pre-
dictors of long-term remission in patients with Gra-
ves' disease: a single center experience. Endocrine.
2013;44:448-453. [Crossref] [Pubmed]

Schott M, Scherbaum WA, Morgenthaler NG.
Thyrotropin receptor autoantibodies in Graves' di-
sease. Trends Endocrinol Metab. 2005;16:243-248.
[Crossref] [Pubmed]

Fukao A, Takamatsu J, Murakami Y, Sakane S, Mi-
yauchi A, Kuma K, Hayashi S, Hanafusa T. The rela-
tionship of psychological factors to the prognosis of
hyperthyroidism in antithyroid drug-treated patients
with Graves' disease. Clin Endocrinol (Oxf). 2003;
58:550-555. [Crossref] [Pubmed]

Menéndez Torre E, Anda Api-aniz E, Barberia Layana
1], Valdés Gallego N, Rabal Artal A, Diaz-Cadoérniga
F, Santamaria Sandi J, Vazquez Garcia JA. Recidiva
y factores prondsticos tras tratamiento con antiti-
roideos en la enfermedad de Graves-Basedow. Es-
tudio multicéntrico en el norte de Espa-a
[Recurrence and prognostic factors after treatment
with antithyroid agents in Graves-Basedow disease.
Multicenter study in Northern Spain]. Rev Clin Esp.
2000;200:69-73. Spanish. [Crossref] [Pubmed]


https://www.karger.com/Article/FullText/490384
https://pubmed.ncbi.nlm.nih.gov/30283735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6140607/
https://www.sciencedirect.com/science/article/abs/pii/S0149291820300618?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32139177/
https://eje.bioscientifica.com/view/journals/eje/176/1/87.xml
https://pubmed.ncbi.nlm.nih.gov/27780830/
https://eje.bioscientifica.com/view/journals/eje/176/4/413.xml
https://pubmed.ncbi.nlm.nih.gov/28100628/
https://www.liebertpub.com/doi/10.1089/thy.1997.7.369
https://pubmed.ncbi.nlm.nih.gov/9226205/
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2265.1998.00554.x
https://pubmed.ncbi.nlm.nih.gov/9876342/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2265.1989.tb01244.x
https://pubmed.ncbi.nlm.nih.gov/2481576/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2796.1991.tb00371.x
https://pubmed.ncbi.nlm.nih.gov/1710255/
https://www.sciencedirect.com/science/article/abs/pii/S1530891X20359425?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/30383487/
https://www.sciencedirect.com/science/article/abs/pii/S1575092202744252?via%3Dihub
https://doi.org/10.1210/jc.76.6.1516
https://pubmed.ncbi.nlm.nih.gov/8501160/
https://pubmed.ncbi.nlm.nih.gov/17268701/
https://pubmed.ncbi.nlm.nih.gov/12415954/
https://eje.bioscientifica.com/view/journals/eje/122/6/acta_122_6_008.xml
https://pubmed.ncbi.nlm.nih.gov/2375236/
https://pubmed.ncbi.nlm.nih.gov/2375236/
https://academic.oup.com/jcem/article/85/3/1038/2660599
https://pubmed.ncbi.nlm.nih.gov/10720036/
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/j.1532-5415.1994.tb04973.x
https://pubmed.ncbi.nlm.nih.gov/8176146/
https://www.sciencedirect.com/science/article/abs/pii/S0755498211004854?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/22078090/
https://pubmed.ncbi.nlm.nih.gov/22078090/
https://link.springer.com/article/10.1007%2Fs12020-013-9895-0
https://pubmed.ncbi.nlm.nih.gov/23397523/
https://www.sciencedirect.com/science/article/abs/pii/S1043276005001037?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/15950483/
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-2265.2003.01625.x
https://pubmed.ncbi.nlm.nih.gov/12699435/
https://www.sciencedirect.com/science/article/abs/pii/S0014256500705662?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/10776037/

278

Yazidi et al.

Relapse of Graves’ Disease After Antithyroid Drugs Discontinuation

Turk J Endocrinol Metab.
2021;25:272-278

22.Feldt-Rasmussen U, Schleusener H, Carayon P.

23.

24.

Meta-analysis evaluation of the impact of thyrotro-
pin receptor antibodies on long term remission after
medical therapy of Graves' disease. J Clin Endocri-
nol Metab. 1994;78:98-102. [Crossref] [Pubmed]
Orgiazzi J, Madec AM. Reduction of the risk of re-
lapse after withdrawal of medical therapy for Gra-
ves' disease. Thyroid. 2002;12:849-853. [Crossref]
[Pubmed]

Nedrebo BG, Holm PI, Uhlving S, Sorheim
JI, Skeie S, Eide GE, Husebye ES, Lien EA,

25.

Aanderud S. Predictors of outcome and comparison
of different drug regimens for the prevention
of relapse in patients with Graves' disease. Eur ]
Endocrinol. 2002;147:583-589. [Crossref] [Pub-
med]

Allannic H, Fauchet R, Orgiazzi J, Madec AM, Gene-
tet B, Lorcy Y, Le Guerrier AM, Delambre C, Deren-
nes V. Antithyroid drugs and Graves' disease: a
prospective randomized evaluation of the efficacy of
treatment duration. J Clin Endocrinol Metab.
1990;70:675-679. [Crossref] [Pubmed]


https://academic.oup.com/jcem/article-abstract/78/1/98/2650840?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/8288723/
https://www.liebertpub.com/doi/10.1089/105072502761016467
https://pubmed.ncbi.nlm.nih.gov/12487766/
https://eje.bioscientifica.com/view/journals/eje/147/5/583.xml
https://pubmed.ncbi.nlm.nih.gov/12444889/
https://pubmed.ncbi.nlm.nih.gov/12444889/
https://academic.oup.com/jcem/article-abstract/70/3/675/2652298?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/1689737/

