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Abstract 

 

Background 

Grave’s Disease (GD) is an autoimmune disease where autoantibodies through receptor 

signalling stimulate the thyroid gland peroxidase to produce thyroxine (T4) and 

triiodothyronine (T3). Antithyroid drugs (ATD) act by inhibiting peroxidase to catalyse the 

production of T4 and T3. ATD have severe side-effects: agranulocytosis and liver damage.  

Withdrawal of ATD therapy is affiliated with a 50% risk of relapsing GD. There is no 

consensus considering the optimal length of ATD therapy to minimise the relapse risk. 

 

Aim 

To investigate if there is a difference in relapse rate between patients diagnosed with GD 

treated with ATD for twelve in comparison with 18 months of ATD. 

 

Method 

In this retrospective cohort study 72 patients diagnosed with GD at Örebro University 

Hospital were identified by review of medical records. Among these patients 36 were treated 

with ATD for twelve months and 36 patients, matched by age to the first group, treated with 

ATD for 18 months. These groups were followed for 1.5 years and the frequency of relapsing 

GD was measured and compared using statistical methods. 

 

Result 

Among patients treated for twelve months 30.6% were relapsing at 1.5 years follow up, 

compared to 16.7% in the 18-month group, p-value 0.165. 

 

Conclusion 

According to the results, this study indicates that; to minimise the risk of relapsing GD, 

patients treated with ATD could benefit from an18-month regimen rather than twelve months. 

But the difference was not statistically significant. Hence, question of this study needs to be 

evaluated further.  
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Abbreviations 

 

T4: thyroxine 

T3: triiodothyronine 

TSH: thyroid-stimulating hormone 

GD: Graves’ Disease 

TSH-R: thyroid-stimulating hormone receptor 

TRAb: thyroid stimulating hormone receptor antibody 

ATD: antithyroid drugs 

TPO: thyroid peroxidase  

BR: block and replace 

ETA: European Thyroid Association 

GI: Group I, (twelve months therapy) 

GII: Group II, (18 months therapy) 

E/L: units/litre 
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Background 
 

Anatomy and physiology of the thyroid 

The thyroid gland is a hormone-producing gland, situated inferior and bilateral to the thyroid 

cartilage [1]. The main products from the thyroid are thyroxine (T4) and triiodothyronine 

(T3). The production of these hormones is regulated by thyroid-stimulating hormone (TSH), 

secreted by the pituitary [2]. In the body tissue T4 and T3 induce the basal metabolism 

through regulation of lipid and carbohydrate metabolism [3]. At the level of hypothalamus 

and anterior pituitary T3 and T4 exert negative feedback on TSH by decreasing the secretion 

of TSH [2].  

 

Grave’s Disease  

In 1835 Robert James Graves first described the disease that later would bear his name [4]. As 

the most common cause of hyperthyroidism, the annual incidence of GD is 20-50 cases per 

100,000 persons [5]. However, the incidence varies over different regions and countries [6]. 

The overall prevalence of GD is 1-1.5% but it is for yet unknown reasons far more common 

in women than in men [7]. Nyström et al. [8] showed that the incidence of hyperthyroidism in 

the Gothenburg area (Sweden) was 27.6 per 100,000 persons and year.  

Grave’s Disease (GD) is an autoimmune disease and the symptoms are due to 

overproduction of T4 and/or T3 [7]. Signs and symptoms of GD include: weight loss, tremor, 

tachycardia, heart failure, dyspnea, sweating (warm skin), and eye symptoms [5]. If not 

treated, GD leads to increased mortality and morbidity [9]. Activation of the thyroid-

stimulating hormone receptor (TSH-R) by antibodies stimulate the excess production of 

thyroid hormones by activation of downstream intracellular signals [10,11]. 

Young age, male gender and higher level of thyroid stimulating hormone receptor 

antibodies (TRAb) are factors known to predict the course of GD [11,12]. The risk of 

relapsing disease increases in these groups, but the value of TRAb levels as a tool to predict 

relapse in an individual has not been proven in a convincing way [13]. 

 

Principles of treating Grave’s Disease 

Removing the thyroid gland by surgery, destruction of thyroid tissue by radioiodine, or 

medical treatment with antithyroid drugs (ATD) are the three options for managing GD 
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[14,15]. In Sweden, methimazole and propylthiouracil are approved for ATD treatment of GD 

[16].  

The therapeutic effect of ATD is a consequence of their inhibiting actions against thyroid 

peroxidase (TPO) [17]. The protein TPO has a major role in the normal production of thyroid 

hormones, by acting as catalyser in several steps of T4 and T3 production [18]. 

Methimazole is afflicted with several side effects whereof some are potentially lethal. 

Most frequently reported side effects are rash and pruritus (4-6%) followed by arthralgias and 

gastrointestinal effects [19]. Severe side effects are uncommon and include agranulocytosis, 

polyarthritis and liver damage [20]. The potential risk of agranulocytosis motivates that 

patients under ATD therapy need to carry out a blood count, to evaluate levels of leucocytes 

and neutrophil granulocytes, in the occurrence of suspected infection and symptoms of fever 

and/or sore throat [21]. Propylthiouracil is often not the first drug of choice and share most of 

the side effects with methimazole[22]. 

There are two ATD treatment principals; block and replace (BR), where a high dose of 

ATD that completely blocks the production of thyroid hormones is combined with 

compensating levothyroxine, or titration of dose, also called monotherapy [10]. When 

monotherapy is used the production of T4 and T3 is lowered to an adequate level to support 

physiological needs [23]. In Sweden BR is traditionally preferred by most physicians [21]. 

Withdrawal of ATD treatment is by the European Thyroid Association (ETA) recommended 

after twelve to 18 months provided that TSH and TRAb levels have normalised [7]. Although, 

there is yet no consensus for the optimal length of ATD medication [24]. 

One disadvantage of ATD; specifically the withdrawal, is the frequent incidence of relapse 

of GD [19]. The risk of relapse after an initial treatment period with ATD is 50% [13]. The 

occurrence of relapse is most frequent around three to six months after withdrawal but the risk 

never ceases entirely, some patients will experience relapse decades after their first GD 

episode [19].  

According to Allannic et al [25] there is a lower risk of relapsing GD when patients are 

treated with ATD 18 months in comparison to six months. Another study by Maugendre et al 

[26] has shown that there is no additional benefit of ATD treatment longer than 18 months. To 

present knowledge it is unclear whether the relapse rate of GD differs when using a twelve-

month regimen of ATD compared to an 18-month regimen.  

Since the beginning of 2016 the Department of Medicine at Örebro University Hospital 

uses a twelve-month regimen for GD treatment instead of the previous 18-month regimen, 

this change in treatment duration enables this study.  
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Aim 

To investigate if there is a difference in frequency of relapsing GD between patients 

diagnosed with GD and treated with a new ATD twelve-month regimen in comparison to 

patients receiving 18 months of ATD therapy.  

Question 

Is there a difference in relapsing GD one and a half year post withdrawal of ATD between 

patients treated with ATD for twelve months and patients treated 18 months? 

Methods 

This retrospective medical record study comprises two groups of patients that have been 

diagnosed and treated at the Department of Medicine at USÖ.  

Medical records labelled with International Statistical Classification of Diseases and 

Related Health Problems - Tenth Revision (ICD-10) code E.050, E059, E058 and E055 [27] 

were reviewed to identify patients to the two groups.  

All medical records of patients who made their first visit at the outpatient clinic at the 

endocrine unit of the department during the period 2015-07-01 to 2018-12-31 with suspected 

GD were reviewed by the author. Of them; all patients whose GD diagnosis was verified by a 

physician, through medical examination, laboratory tests and imaging techniques, and who 

received ATD treatment, with either methimazole or propylthiouracil, for ten to14 months 

either with BR or monotherapy were included. These patients constitute group I (GI) (table 1). 

 

Table 1. Inclusion criteria for the two study groups.  

*Verified by criteria and physician.  

 

 

In the same way patients who were visiting the Department of Medicine with confirmed 

GD during the period 2012-07-01 to 2014-12-31 and treated with ATD for16-20 months were 

identified. From these 62 patients a match was made towards each of the patients in GI. The 
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match was made by age. Consequently 36 patients were matched to this control group (GII) 

Figure 1 displays the age distribution for GI and the age matched GII. 

 

 

Figure 1. Age distribution for Group I and the age matched Group II. 

 

Following data was registered from the medical records: age, gender, smoking habits 

(smoker, non-smoker, former smoker), occurrence of eye symptoms (verified by 

ophthalmologist), treatment length, reported relapse of GD, TRAb levels at diagnosis and at 

withdrawal of ATD. 

 

Statistics 

Data was collected in a Microsoft Excel 365 sheet. Figures and tables were made using Excel. 

Statistical analysis was made with Pearson’s chi-square test and Mann-Whitney U test 

calculated with SPSS. A p-value less than 0.05 was considered as statistically significant. 

 

Ethics  

It is always important to ask oneself when dealing with the personal information of others, 

such as medical records, what is the purpose and does the purpose motivate this intrusion of 

integrity? The content of health records consists of personal information. Therefore, it is 

important that the records and the information they carry are handled with great care and 

respect. The patient’s integrity is of great interest both for the patient’s trust to the medical 

authorities and for researchers. 

This study tries to evaluate the efficacy of a treatment given at the clinic and is a part of 

the clinic’s own quality control approved by the local head of department. Regarding projects 
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carried out by students and quality control projects there is, unless the results will be 

published as a journal article, no obligation for an ethics appeal at the Swedish Ethical 

Review Authority. 

The list with personal code numbers and the key to the data chart serial number is stored 

in a sealed locker at the department. The data chart is saved at a password protected computer, 

available only to the writer of this article. The results are presented so that no individual can 

be identified. The risk that a patient will be identified is considered very low. This, and the 

knowledge this study may bring, motivates the integrity intrusion and the use of personal 

information for this study. 

Results 

Characteristics of the two groups are shown in table 2. In total the groups include 72 patients. 

Altogether, 17 patients experienced relapse of GD, eleven (30.6%) in GI and 6 (16.7%) in 

GII. The difference in relapse rate between the groups (GI and GII) was not statistically 

significant, p=0.165 calculated with a Pearson’s chi-square test. 

Two patients in GI were treated with monotherapy and 34 with BR, in GII all patients 

received BR. Occurrence of ophthalmologist verified ophthalmopathy was three cases in total. 

Among patients in GI there was missing information about smoking habits in five cases and in 

one case TRAb level data was missing. None of the differences in the group characteristics 

regarding gender, eye symptoms and smoking habits were statistically significant.  

 

Table 2. Characteristics for Group I (twelve months anti-thyroid drug treatment) and Group II 18 months 

treatment. SD=standard deviation. 
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Median TRAb levels for GI was 3.20 units/litre (E/L) and corresponding level for GII 4.95 

E/L. The difference in TRAb levels was revealed statistically significant by a Mann-Whitney 

U test, calculated p-value 0.015. TRAb levels at diagnosis for Group I and II are illustrated in 

figure 2. 

At the end of the study period 25 (69.4%) of the patients in GI and 30 (83.3%) of GII 

remained in remission. The last patient to relapse did so after 491 days. Figure 3 displays the 

relapses in relation to the follow up time. In GI four patients relapsed during the first six 

months after withdrawal of ATD, in GII the corresponding number was three.  

 

Figure 2. Number of patients in Group I and II and the time until relapse of Grave's Disease. The 

last one to relapse relapsed after 491 days. At the end of the period 25 patients in Group 1 and 30 in 

Group II remained in remission. 
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Discussion 

This study indicates that there are higher relapse rates in patients treated with ATD for twelve 

months compared to a longer 18-month therapy. A previous study from Allanic et al. [25]  

found that patients treated with ATD for 18 months relapsed in 38.2% of cases compared to a 

six month regimen where 58.3 % relapsed. Abraham et al. [28] argue that there is a 

statistically significant advantage to treat GD with ATD for twelve to 18 months compared to 

six months. But whether 12 months ATD treatment is as good as 18 months is not known. 

Since there are side effects of ATD that can cause severe injury and inconvenience for the 

patients, it is of great interest to treat GD with ATD for as short time as possible. This study 

did not reach statistically significant difference, but the indication is important to follow up 

with other studies.  

The retrospective design of this study did not, like previous studies, allow the possibility 

to actively follow the patients beyond the regular routines of the clinic, for example extra 

laboratory tests and physical examinations [26,29]. The Department of Medicine in Örebro 

follow all their GD patients with a doctor’s appointment three months after ATD withdrawal 

as standard and thereafter follow up is dependent on patient status. This study relies on that 

patients who experience relapse attend the same clinic for further treatment of their GD, 

which is normally the case, but we cannot preclude some cases might be missing. Until today 

it has not been possible to achieve a more extended follow up time in patients with the new 

twelve months ATD regimen. The chosen time for follow up of 1.5 years does not allow 

recognition of patients who experience relapse late and it also limits the size of the 

intervention group, since the change of regimen is fairly new. It is known that relapse can 

occur decades after the first episode of GD [19]. On the other hand, the highest risk of relapse 

lies within the 1.5 years of follow up. 

 Smoking is a known risk factor for relapse of GD as Hoermann et al. [29] showed in their 

study. In this study no statistically significant difference could be shown between the groups. 

The same situation is valid for gender distribution between GI and GII. The groups are 

matched by age to avoid effect of the fact that younger age is a risk factor for relapse [12]. 

Altogether these circumstances and that the differences between the groups are not 

significant, support the strength of this study since the groups are equal considering these 

factors. 

In contrast, TRAb levels were statistically significantly higher in GII (median 4.95 E/L) 

compared to GI (median 3.20 E/L). According to previous research higher TRAb levels can 
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be used as a prediction of relapse on group level but not in single cases [13]. In this study, the 

GII-group had a lower number of relapses one could argue that this risk factor did not 

influence the results. On the other hand, it might indicate that the 18-month ATD regimen is 

more efficient considering relapse rate of GD due to the observation that TRAb levels on 

group level predict increased risk of relapse.  

Because of the short retrospective perspective less patients than hoped for were included, 

making the available study groups small, limiting the statistical power of this study. It is 

however considered of importance to depict a preliminary picture of the results of a new ATD 

regimen. Information about patients excluded, based on longer than the planned twelve-month 

ATD regimen, was not collected. That information would have been valuable when the results 

were analysed. The measure of endocrine ophthalmopathy is in part uncertain as it was 

sometimes difficult to reach the ophthalmologist opinion through medical records. The time 

span in the inclusion criteria are relatively wide. The extremes 14 months ATD in GI 

compared to 16 months in GII is closer in time than the span within each group.  

All patients included in this study were diagnosed and treated at the same medical 

department at the same hospital. There is a standardised routine for ATD treatment of GD, 

and has been for the whole period of time that this study comprises, which contributes to an 

equivalent assessment of the patients regardless of who the examining physician is. The group 

of physicians has been quite stable during the period of the study. This is important as the 

diagnosis of GD is dependent on several variables [7]. Furthermore, patient TSH and TRAb 

test have been analysed at the same laboratory. Finally, all medical records have been 

reviewed by the same reviewer. All these prerequisites make comparison of our two patient 

groups beneficial. 

Analysing the result we realised that it ought to be interesting to follow up patients that got 

their planned treatment with ATD prolonged or switched to other types of treatments for 

different reasons. Because we have no reliable measure to predict which patients are at 

greatest risk of relapsing GD [13] that information would be valuable for further research. 

This study indicates that there is a difference between twelve and 18 months of ATD that 

needs to be evaluated in further studies. To find convincing evidence of which treatment 

duration to prefer, longer studies including a greater number of patients need to be performed. 

Most of the patients in this study received BR therapy, according to the treatment tradition 

at the hospital. A study by Renwein et al. [30] state that there is no difference between a high 

(40 mg) dose of methiamazole and a low (10 mg) dose regarding relapse rate of GD. 
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Hence, there have been several studies trying to figure out the optimal ATD therapy 

duration [28]. A maybe more relevant subject to explore would be to find reliable factors 

predicting which patients that will benefit from a shorter ATD regimen. 

Conclusion 

According to the results, this study indicates that; to minimise the risk of relapsing GD, 

patients treated with ATD could benefit from an18-month regimen rather than twelve months. 

But the difference was not statistically significant. Hence, the question of this study needs to 

be evaluated further by lager scale studies, to find convincing evidence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 
 

References  

1.  Richard L. Drake. Gray’s anatomy for students. 3rd edition. Edinburgh: 

Churchill Livingstone; 2014.  

2.  Berg G, Nyström E. Tyreoideasjukdomar hos vuxna. Stockholm: Nycomed; 

2007.  

3.  Hemminki K, Li X, Sundquist J, Sundquist K. The epidemiology of Graves’ 

disease: Evidence of a genetic and an environmental contribution. J Autoimmun 

2010; 34:J307–13.  

4.  Sawin CT. THEORIES OF CAUSATION OF GRAVES’ DISEASE: A 

Historical Perspective. Endocrinol Metab Clin North Am 1998; 27:63–72.  

5.  Smith TJ, Hegedüs L. Graves’ Disease. N Engl J Med 2016; 375:1552–65.  

6.  Abraham-Nordling M, Törring O, Hamberger B, Lundell G, Tallstedt L, 

Calissendorff J, m.fl. Graves’ Disease: A Long-Term Quality-of-Life Follow Up 

of Patients Randomized to Treatment with Antithyroid Drugs, Radioiodine, or 

Surgery. Thyroid 2005; 15:1279–86.  

7.  Kahaly GJ, Bartalena L, Hegedüs L, Leenhardt L, Poppe K, Pearce SH. 2018 

European Thyroid Association Guideline for the Management of Graves’ 

Hyperthyroidism. Eur Thyroid J 2018; 7:167–86.  

8.  Nyström HF, Jansson S, Berg G. Incidence rate and clinical features of 

hyperthyroidism in a long-term iodine sufficient area of Sweden (Gothenburg) 

2003–2005. Clin Endocrinol (Oxf) 2013; 78:768–76.  

9.  Sundaresh V, Brito JP, Wang Z, Prokop LJ, Stan MN, Murad MH, m.fl. 

Comparative Effectiveness of Therapies for Graves’ Hyperthyroidism: A 

Systematic Review and Network Meta-Analysis. J Clin Endocrinol Metab 2013; 

98:3671–7.  

10.  Hussain YS, Hookham JC, Allahabadia A, Balasubramanian SP. Epidemiology, 

management and outcomes of Graves’ disease—real life data. Endocrine 2017; 

56:568–78.  

11.  Bano A, Gan E, Addison C, Narayanan K, Weaver JU, Tsatlidis V, m.fl. Age 

May Influence the Impact of TRAbs on Thyroid Function and Relapse-Risk in 

Patients With Graves Disease. J Clin Endocrinol Metab 2019; 104:1378–85.  



15 
 

12.  Allahabadia A, Daykin J, Holder RL, Sheppard MC, Gough SCL, Franklyn JA. 

Age and Gender Predict the Outcome of Treatment for Graves’ 

Hyperthyroidism. J Clin Endocrinol Metab 2000; 85:1038–42.  

13.  Orgiazzi J, Madec A-M. Reduction of the Risk of Relapse After Withdrawal of 

Medical Therapy for Graves’ Disease. Thyroid 2002; 12:849–53.  

14.  Prasek K, Płazińska MT, Królicki L. Diagnosis and treatment of Graves’ disease 

with particular emphasis on appropriate techniques in nuclear medicine. General 

state of knowledge. Nucl Med Rev 2015; 18:110–6.  

15.  Subekti I, Pramono LA. Current Diagnosis and Management of Graves’ 

Disease. Acta Medica Indones 2018; 50:177.  

16.  ATC-register - FASS Vårdpersonal [Internet]. [citerad 2019 maj 14]; Available 

from: https://www.fass.se/LIF/atcregister?userType=0&atcCode=H03BB 

17.  Yoshihara A, Luo Y, Ishido Y, Usukura K, Oda K, Sue M, m.fl. Inhibitory 

effects of methimazole and propylthiouracil on iodotyrosine deiodinase 1 in 

thyrocytes. Endocr J 2019; 66:349–57.  

18.  Le SN, Porebski BT, McCoey J, Fodor J, Riley B, Godlewska M, m.fl. 

Modelling of Thyroid Peroxidase Reveals Insights into Its Enzyme Function and 

Autoantigenicity. PLOS ONE 2015; 10:e0142615.  

19.  Cooper DS. Antithyroid Drugs. N Engl J Med 2005; :13.  

20.  Pearce SHS. Spontaneous reporting of adverse reactions to carbimazole and 

propylthiouracil in the UK. Clin Endocrinol (Oxf) 2004; 61:589–94.  

21.  Lehtihet M. Tyreostatika- inducerad agranulocytos. Läkartidningen 2009; :5.  

22.  Franklyn JA, Boelaert K. Thyrotoxicosis. The Lancet 2012; 379:1155–66.  

23.  Ross DS, Burch HB, Cooper DS, Greenlee MC, Laurberg P, Maia AL, m.fl. 

2016 American Thyroid Association Guidelines for Diagnosis and Management 

of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid 2016; 

26:1343–421.  

24.  Cooper DS. Antithyroid Drugs in the Management of Patients with Graves’ 

Disease: An Evidence-Based Approach to Therapeutic Controversies. J Clin 

Endocrinol Metab 2003; 88:3474–81.  

25.  Allannic H, Fauchet R, Orgiazzi J, Orgiazzi AM, Genetet B, Lorcy Y, m.fl. 

Antithyroid Drugs and Graves’ Disease: A Prospective Randomized Evaluation 

of the Efficacy of Treatment Duration. J Clin Endocrinol Metab 1990; 70:675–9.  



16 
 

26.  Maugendre D, Gatel A, Campion L, Massart C, Guilhem I, Lorcy Y, m.fl. 

Antithyroid drugs and Graves’ disease — prospective randomized assessment of 

long-term treatment. Clin Endocrinol (Oxf) 1999; 50:127–32.  

27.  ICD-10 Version:2016 [Internet]. [citerad 2019 maj 3]; Available from: 

https://icd.who.int/browse10/2016/en#/E05.0 

28.  Abraham P, Avenell A, McGeoch SC, Clark LF, Bevan JS. Antithyroid drug 

regimen for treating Graves’ hyperthyroidism. Cochrane Database Syst Rev 

[Internet] 2010 [citerad 2019 maj 14]; Available from: 

http://doi.wiley.com/10.1002/14651858.CD003420.pub4 

29.  Hoermann R, Quadbeck B, Roggenbuck U, Szabolcs I, Pfeilschifter J, Meng W, 

m.fl. Relapse of Graves’ Disease After Successful Outcome of Antithyroid Drug 

Therapy: Results of a Prospective Randomized Study on the Use of 

Levothyroxine. Thyroid 2002; 12:1119–28.  

30.  Reinwein D, Benker G, Lazarus JH, Alexander WD. A prospective randomized 

trial of antithyroid drug dose in Graves’ disease therapy. European Multicenter 

Study Group on Antithyroid Drug Treatment. J Clin Endocrinol Metab 1993; 

76:1516–21.  

 


