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Summary. Background and Objective. Current treatment options of Graves’ disease (GD) are 
often unsatisfactory. This study aimed at determining the independent baseline predictors of medical 
treatment failure in GD.

Material and Methods. A retrospective study of 194 patients with GD was carried out. Accord-
ing to the disease outcome, patients were divided into groups. The remission group included the 
patients who achieved long-term remission after initial antithyroid drug (ATD) treatment with no 
relapse (group 1) or after 2 or 3 courses of ATD therapy (group 2). The treatment failure group 
included the patients who underwent thyroid ablation due to relapse (group 3) or without ATD 
withdrawal (group 4).

Results. A family history of thyroid disorders was associated with greater odds of failure 
(P=0.046). Higher thyrotropin receptor antibodies (TRAb) levels and a larger goiter size (grade 2/
grade 3) at the onset of the disease were both independently associated with a greater likelihood of 
failure. The initial TRAb concentration of 30.2 U/L and the TRAb concentration of 12.97 U/L at 
the end of ATD therapy were found to be the best cutoff values predicting the treatment failure. A 
hypoechogenic thyroid after ATD therapy, but not before therapy, increased the likelihood of failure 
by nearly 7.5 times (P<0.001).

Conclusions. Higher TRAb levels and a larger goiter size at the onset of the disease were found 
to be the independent predictors of medical treatment failure in GD.

Introduction
Autoimmune thyroid diseases (AITDs) are the 

most prevalent autoimmune endocrine disorders, af-
fecting approximately 2%–5% of the general popula-
tion (1). Genetic susceptibility in combination with 
environmental triggers, such as smoking, viral/bac-
terial infection, and chemicals, is thought to initiate 
the autoimmune response against thyroid antigens 
(2). In patients younger than 40 years, Graves’ disease 
(GD) is the most common cause of hyperthyroidism, 
which occurs more frequently in women than men 
(3). Autoimmunity against a thyroid-stimulating 
hormone receptor (TSHR) is the main pathogenetic 
element of GD. Antibodies against the TSH recep-
tor (TRAb) stimulate the growth and the function of 
the thyroid follicular cells leading to the excessive 
production of thyroid hormones and goiter forma-
tion (4). TRAb detection is often used for the dif-
ferential diagnosis of GD in order to differentiate it 
from other causes of hyperthyroidism, for the follow-
up of patients with GD during and after antithyroid 

drug (ATD) therapy, and may predict the outcome 
of the disease (5). Currently, the main treatment 
strategies for GD include antithyroid drugs, thyroid 
ablation with radioiodine (RAI), or surgery. Therapy 
with ATD is the first choice treatment in Europe (6). 
The modalities of ATD treatment are considerably 
different among countries. A long-term therapy of 
about 12–18 months is usually administered, which 
requires careful monitoring of patients for side ef-
fects, such as rash, joint pain, hepatitis, and agranu-
locytosis (2). After the withdrawal of ATD therapy, 
the relapse rate is very high (30%–60%), and most of 
the patients need further treatment (6). Radioactive 
iodine is a safe and effective therapy, but sometimes 
it is associated with a difficult decision to give a high 
enough dose for the treatment to be effective and to 
minimize the chance of recurrence and at the same 
time to reduce the risk of hypothyroidism (7). In pa-
tients with moderate-to-severe thyroid eye disease, 
radioiodine may worsen pre-existing ophthalmopa-
thy. Rare but major complications include hypopar-
athyroidism and thyrotoxic crisis (2, 8). Radioiodine 
therapy is sometimes associated with a long latency 
period before its effect is seen (9). Most patients 
achieve an euthyroid or a hypothyroid state after a 
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single dose of RAI, and approximately 10%–30% of 
patients require more than one dose of RAI (10). 
Thyroid surgery is related with high hospitalization 
costs and the risk of surgery-related complications 
such as the lesions of the parathyroid glands and re-
current laryngeal nerves (11). 

As the response to the treatment of GD is unpre-
dictable, it is often problematic to choose the opti-
mal treatment approach. An endocrinologist must 
weigh up the risks and benefits of each treatment 
option. The identification of prognostic factors may 
help select patients who have high recurrence risk 
after ATD therapy and recommend them early thy-
roid ablation in order to avoid long, useless, and po-
tentially harmful ATD therapy.

The aim of our study was to determine inde-
pendent baseline predictors of medical treatment 
failure in patients with Graves’ disease.

Material and Methods
Patients. This study was designed as a retrospec-

tive review of 194 adult patients aged ≥18 years 
with newly diagnosed Graves’ disease, who were re-
ferred to the Clinic of Endocrinology, Hospital of 
Lithuanian University of Health Sciences, in Kaunas 
between 2002 and 2007. The diagnosis of GD was 
based on commonly accepted clinical and labora-
tory criteria: clinical symptoms of hyperthyroidism, 
diffuse goiter on ultrasound, increased concentra-
tions of free thyroxin (FT4) and suppressed thyro-
tropin (TSH) concentrations, and increased serum 
concentrations of TRAb. Patients who received a 
minimum of 12-month initial ATD treatment were 
included in the study. All data were retrieved from 
medical documents and recorded from the time 
of GD diagnosis to thyroid ablation or at least 12 
months of follow-up after the discontinuation of 

ATD treatment. The following parameters were re-
corded into the database at the onset of the disease 
for each patient: age, gender, goiter size by palpa-
tion, concentrations of FT4 and TRAb, and thyroid 
echogenicity. The TRAb concentration at the end 
of ATD treatment was recorded, and an ultrasound 
examination of the thyroid after ATD treatment 
were performed. Information about a family history 
of thyroid disorders (including euthyroid, nodular 
goiter, and unspecified thyroid disorders) and dura-
tion of ATD treatment was also gathered from med-
ical documents. Complete remission was character-
ized by the disappearance of signs and symptoms 
of thyrotoxicosis and the normalization of serum 
FT4 and TSH concentrations. Remission of at least 
12-month duration was regarded as long-term re-
mission. Relapse was defined as the reappearance 
of the signs and symptoms of thyrotoxicosis, an 
increased serum concentration of FT4, and a sup-
pressed concentration of TSH during the first year 
after the withdrawal of ATD therapy.

According to the outcome of the disease, the pa-
tients were divided into the remission and treatment 
failure groups. The remission group included pa-
tients who achieved long-term (at least 12 months) 
complete remission after the withdrawal of ATD 
therapy: the patients who achieved long-term com-
plete remission after initial ATD treatment with 
no relapses were assigned to the group 1, and the 
patients who achieved long-term complete remis-
sion after 2 or 3 courses of ATD therapy, to the 
group 2. The patients from the group 2 relapsed (1 
or 2 times) within 12 months after the withdrawal 
of initial ATD therapy and restarted ATD treatment 
until long-term (at least 12 months) complete re-
mission was achieved. The treatment failure group 
included the patients who underwent thyroid abla-

Characteristic
Remission Group (n=66) Treatment Failure Group (n=128)

Total (n=194)Group 1 (n=44) Group 2 (n=22) Group 3 (n=44) Group 4 (n=84)

Male/female, n (%)
13 (19.7)/53 (80.3) 25 (19.5)/103 (80.5)

38 (19.6)/156 (80.4)
11 (25.0)/33 (75.0) 2 (9.1)/20 (90.9) 7 (15.9)/37 (84.1) 18 (21.4)/66 (78.6)

Age, mean (SD), 
years 

42.9 (13.2) 42.2 (11.4)
42.4 (12.0)

44.2 (12.4) 40.2 (14.6) 41.4 (13.5) 42.6 (10.2)

Initial ATD therapy, 
mean (SD), months

18.0 (10.0) 23.6 (16.6)*
21.7 (14.9)

19.2 (11.6) 15.6 (5.1) 19.1 (10.4) 26.3 (18.9)

Total ATD therapy, 
mean (SD), months

23.4 (13.1) 30.3 (19.2)*
28.0 (17.6)

19.2 (11.6) 31.9 (11.9) 38.1 (17.5) 26.3 (18.9)

Group 1, patients who achieved long-term complete remission after initial ATD treatment with no relapses; group 2, patients who 
achieved long-term complete remission after 2 or 3 courses of ATD therapy; group 3, patients who underwent thyroid ablation due 
to relapses; and group 4, patients who underwent thyroid ablation without the withdrawal of ATD therapy.
ATD, antithyroid drugs.
*P=0.02 as compared to the remission group.

Table 1. The Demographic and Clinical Characteristics of Patients
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tion (surgery or radioiodine therapy): the patients 
who underwent thyroid ablation due to relapses 
were assigned to the group 3, and the patients who 
underwent thyroid ablation without the withdrawal 
of ATD therapy and had no steady episode of euthy-
roidism, to the group 4 (Table 1).

The goiter size was assessed by a clinical ex-
amination according to the criteria recommended 
by the World Health Organization (1960): grade 0, 
no goiter; grade 1A, palpable but not visible goiter; 
grade 1B, goiter palpable and visible only when the 
neck is fully extended; grade 2, goiter visible with 
the neck in a normal position; grade 3, very large 
goiter visible at a distance (12).

An ultrasound examination of the thyroid was 
performed with a high frequency real-time linear 
transducer (12 MHz). Echogenicity of the thyroid 
was described as normal (normoechogenic), de-
creased (hypoechogenic), or increased (hyperecho-
genic) in relation to other structures. Typically, a 
normal thyroid gland shows higher echogenicity as 
compared with the prethyroid muscles and similar 
echogenicity as compared with the submandibular 
glands. The thyroid parenchyma is considered as 
hypoechogenic when its echogenicity is lower than 
that of the submandibular glands or similar to that 
of the sternomastoid muscle (13). An ultrasound 
examination of the thyroid was performed in all pa-
tients at the time of diagnosis and after ATD therapy.

The serum TSH concentration (reference range, 
0.17–4.05 mIU/L) was measured by an immuno-
radiometric assay (IRMA); the FT4 concentration 
(reference range, 11.5–23.0 pmol/L) was deter-
mined by a radioimmunoassay (RIA) using com-
mercially available kits (Immunotech, Beckman 
Coulter, Prague, Czech Republic) with a sensitivity 
of 0.025 mIU/L for TSH and 0.4 pmol/L for FT4. 
TSH receptor antibodies (reference range, <9 U/L) 
were measured by a radioreceptor assay (RIAZEN 
TSH-R-Ab, ZenTech S.A., Belgium) with a sensi-
tivity of 0.8 U/L. The intra-assay and interassay co-
efficients of variation were 3.7% and 5.7% for TSH, 
6.7% and 6.5% for FT4, 9.7% and 9.2% for TRAb, 
respectively.

Statistical Analysis. Descriptive analysis was used 
for demographic, clinical, and laboratory variables. 
One sample Kolmogorov-Smirnov test was used 
to test the normality of data distribution, and data 
are presented as mean and standard deviation. The 
chi-square (χ2) test was used for the analysis of data 
when variables were categorical. For continuous 
data, the Mann-Whitney test was used. One-way 
analysis of variance (ANOVA) was used to com-
pare means among more than 3 groups. Odds ra-
tios (ORs) with 95% confidence interval (CI) were 
calculated by logistic regression to estimate associa-
tions between different variables and the outcome 

of GD. For bivariate correlations, Spearman r cor-
relation was employed. A receiver-operating charac-
teristic (ROC) curve analysis was conducted to as-
sess the prognostic value of TRAb in predicting the 
outcome of GD and determine an appropriate cutoff 
value. P values lower than 0.05 were considered as 
statistically significant. All statistical analyses were 
performed with the SPSS software (version 17.0).

Results
The data of 194 patients with Graves’ disease 

were included in the study. The demographic and 
clinical characteristics of the patients are summa-
rized in Table 1. 

The peak incidence of Graves’ disease was ob-
served in the fifth decade of life for both the gen-
ders. More than three-quarters of patients were 
females, giving a male-to-female ratio of 1:4. The 
mean age of women was lower than that of men 
(41.4 [SD, 11.7] vs. 46.5 [12.5] years, P=0.022). At 
the onset of the disease, the thyroid eye disease was 
documented in 46% of the patients with the similar 
proportions of patients being in the remission and 
treatment failure groups. There were no significant 
differences in the mean age, sex, and mean con-
centrations of FT4 among all the groups at the be-
ginning of the treatment. Men and women had the 
same outcome after ATD treatment with a remission 
rate of 34%.

Age at the onset of the disease did not corre-
late with the TRAb concentrations before treatment 
(P=0.248), but showed a weak negative correla-
tion with the initial FT4 concentrations (r=–0.249, 
P=0.046), although this relationship was lost after 
adjustment for gender (P=0.101). 

For the analysis, the patients were divided into 
2 age groups: younger than 40 years at presenta-
tion and 40 years and older. Age at the onset of the 
disease did not predict the outcome of ATD treat-
ment. Younger patients had the same remission rate 
as older ones (P=0.79).

There were 18.6% of the patients with GD (30 
women and 6 men) who had a family history of thy-
roid disorders (including euthyroid, nodular goiter, 
and unspecified thyroid disorders). Similar pro-
portions of men and women had a family history 
(19.2% and 15.8%, respectively, P=0.625). A family 
history of thyroid disorders was associated with a 
poor outcome of GD. The patients who failed ATD 
treatment had a family history of thyroid disorders 
more frequently than patients who achieved long-
term remission (22.7% vs. 10.6%, P=0.041). The 
patients with a family history were 2.5 times more 
likely to fail to respond to medical treatment (OR 
2.5; 95% CI, 1.02–5.99; P=0.046).

The mean concentration of TRAb before and 
at the end of ATD therapy was similar between 

Independent Pretreatment Predictors of Graves’ Disease Outcome
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the groups 1 and 2 (P>0.05) and was significantly 
higher in the groups 3 and 4 than in the groups 1 
and 2 and also were higher in the group 4 than in 
the group 3 (P<0.05). The mean concentrations of 
initial TRAb and TRAb at the end of ATD therapy 
were significantly higher in the treatment failure 
group than in the remission group (79.7 [SD, 84.8] 
vs. 31.2 [SD, 28.1] U/L, P<0.001; and 50.8 [SD, 
66.0] vs. 5.4 [SD, 4.0] U/L, P<0.001) (Table 2).

The area under the ROC curve (AUC) of TRAb 
levels before treatment was 0.76 (95% CI, 0.7–0.82; 
P<0.001), and the TRAb concentration of 30.2 U/L 
was found to be the best cutoff value. The initial 
TRAb concentrations above 30.2 U/L identified pa-
tients who had never achieved long-term remission 
with a sensitivity of 74% and a specificity of 68% 
(positive predictive value, 82%; negative predic-
tive value, 58%). The AUC of TRAb levels at the 
end of ATD therapy was 0.87 (95% CI, 0.78–0.93; 
P<0.001). The difference in the AUC values be-
tween initial TRAb levels and TRAb levels at the 
end of ATD therapy was significant (P=0.011). The 
TRAb concentrations at the end of ATD therapy 
above 12.97 U/L (as the best cutoff value) identified 
patients who had never achieved long-term remis-
sion with a sensitivity of 74% and a specificity of 
97% (positive predictive value, 98%; negative pre-
dictive value, 71%). The calculated predicted prob-
ability of treatment failure with logistic regression 
analysis, based on a combination of initial TRAb 
levels and TRAb levels at the end of ATD therapy, 
had an AUC of 0.88 (95% CI, 0.79–0.94; P<0.001), 
which was significantly higher than that of initial 
TRAb levels alone (P=0.0017), but was not signifi-
cantly different from that of TRAb levels at the end 
of ATD therapy (P=0.679) (Fig. 1).

The goiter size was not associated with the se-
rum FT4 concentration at the onset of Graves’ disease 

(P=0.325). A significant relationship was observed 
between the serum TRAb concentration at the time 
of diagnosis and the goiter size: the patients who had 
grade 3 goiter had higher mean concentrations of 
initial TRAb comparing with those who had grade 
1 goiter (81.2 [SD, 89.6] vs. 53.0 [SD, 83.2] U/L, 
respectively; P=0.005). The pretreatment goiter size 
was associated with the failure of ATD treatment. 
The presence of grade 2 goiter (OR, 3.1; 95% CI, 
1.4–6.9; P=0.007) and especially grade 3 goiter (OR, 
13.1; 95% CI, 3.7–46.3; P<0.001) as compared with 
grade 1 goiter increased the likelihood of failure.

Characteristics Group 1
(n=44)

Group 2
(n=22)

Group 3
(n=44)

Group 4
(n=84)

Remission 
Group (1+2)

(n=66)

Treatment
Failure Group 

(3+4)
(n=128)

Pretreatment goiter size, n (%)
Grade 1 (n=31)
Grade 2 (n=126)
Grade 3 (n=37)

15 (34)
26 (59)
3 (7)

4 (18)
17 (77)
1 (5)

5 (11)
30 (68)
9 (21)

7 (8)
53 (63)
24 (29)

19 (29)
43 (65)
4 (6)

12 (9)
83 (65)
33 (26)

Pretreatment FT4, mean (SD), pmol/L 58.6 (22.9) 55.0 (21.3) 59.2 (20.4) 60.3 (25.5) 57.3 (22.2) 59.9 (23.8)

Pretreatment TRAb, mean (SD), U/L 32.2 (30.8) 29.2 (22.2) 60.9 (75.4) 89.5 (88.1) 31.2 (28.1) 79.7 (84.8)*

TRAb at the end of ATD therapy, 
mean (SD), U/L 5.0 (3.9) 5.9 (4.4) 24.8 (22.8) 66.6 (78.0) 5.4 (4.0) 50.8 (66.0)*

Group 1, patients who achieved long-term complete remission after initial ATD treatment with no relapses; group 2, patients who 
achieved long-term complete remission after 2 or 3 courses of ATD therapy; group 3, patients who underwent thyroid ablation due 
to relapses; and group 4, patients who underwent thyroid ablation without the withdrawal of ATD therapy.
FT4, free thyroxine; ATD, antithyroid drugs; TRAb, thyrotropin receptor autoantibodies.
*P<0.001 as compared to the remission group.

Table 2. Goiter Size and Laboratory Characteristics of Patients

Fig. 1. Receiver operating characteristic curves comparing 
serum TRAb levels (U/L) at different time and the combined 

predicted probability.
AUC, area under the curve.
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From the beginning of ATD treatment, all the 
patients received methimazole at a daily dose of 30 
mg. Some patients were treated with thiamazole 
alone (57.7%) by a dose titration regimen; oth-
ers (42.3%) were supplemented by levothyroxine, 
continuing low-dose antithyroid drugs after initial 
high-dose ATD therapy (low-dose block-replace 
treatment). The remission group and the treatment 
failure group did not differ significantly according 
to the different drug regimens (P=0.52).

The duration of the first course of ATDs was 
21.7 (SD, 14.9) months, and the total duration of 
ATD therapy was 28.0 (SD, 17.6) months. No sig-
nificant difference in the initial duration of ATD 
treatment comparing the groups 1, 2, and 3 was 
observed (P=0.408). The duration of total ATD 
therapy was similar comparing the group 2 and the 
group 3 (P=0.27); no significant differences were 
found comparing other groups (P<0.05). The dura-
tion of the first course of ATD therapy and the total 
duration of ATD therapy were significantly shorter 
in the remission than the treatment failure group 
(P=0.02) (Table 1). The patients who underwent 
thyroid ablation due to relapse (group 3) had early 
relapse (within 6 months) after ATD withdrawal 
more frequently than those who achieved a long-
term remission (group 2) (P=0.041).

At baseline, 172 patients (88.7%) had a hy-
poechogenic thyroid and 22 patients (11.3%) had a 
normoechogenic thyroid. After ATD therapy, a hy-
poechogenic thyroid was observed in 146 patients 
(75.3%), and a normoechogenic thyroid in 48 pa-
tients (24.7%). The remission and treatment failure 

groups had the same frequency of hypoechogenic 
thyroid at the onset of the disease (P=0.093). The 
patients with a hypoechogenic thyroid after ATD 
therapy failed the ATD therapy more frequently 
than those with a normoechogenic thyroid (77.4% 
and 31.3%, respectively; P<0.001) (Fig. 2). The 
presence of a hypoechogenic thyroid after ATD 
therapy increased the risk of failure by more than 
7.5 times (OR, 7.53; 95% CI, 3.7–15.5; P<0.001) 
with a sensitivity of 88% and a specificity of 50% 
(positive predictive value, 77%; negative predictive 
value, 73%).

Multiple logistic regression analysis was per-
formed to select the independent baseline prog-
nostic parameters. The variables that were chosen 
to enter them in the analysis were those with sig-
nificant univariate associations with ATD treatment 
failure in this study, as well as those found in other 
studies to be significant predictors of failure (sex, 
age at diagnosis [less than 40 years], family history 
of thyroid disorders, goiter size at the onset of the 
disease, initial TRAb levels, thyroid echogenicity 
before treatment). The analysis revealed that higher 
TRAb levels and a larger goiter size (grade 2/grade 
3) at the onset of Graves’ disease were independent 
prognostic factors predicting the failure of medical 
treatment (Table 3).

Fig. 2. Distribution of the patients by thyroid echogenicity 
after ATD treatment in the remission and treatment 

failure groups

Treatment Failure 
Group

Remission 
Group

%
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0

p<0.05

n=33

n=33

n=15 n=113

Hypoechogenic        Normoechogenic

Thyroid Echogenicity

Predictor OR (95% CI) P
Age <40 years 0.6 (0.3–1.3) 0.182
Family history of thyroid diseases 2.5 (0.9–6.7) 0.067
Sex (male) 1.3 (0.6–3.2) 0.535
Goiter size

Grade 2 
Grade 3

3.2 (1.3–8.2)
13.9 (3.3–57.6)

0.015
<0.001

TRAb levels 1.03 (1.01–1.04) <0.001
Hypoechogenic thyroid 1.5 (0.6–4.2) 0.419
OR, odds ratio; CI, confidence interval; 
TRAb, thyrotropin receptor autoantibodies.

Table 3. Multiple Logistic Regression Analysis of Baseline 
Prognostic Factors Associated With Failure of Antithyroid 

Drug Treatment

Discussion
Conservative therapy with ATD is the first 

choice treatment of Graves’ disease in Europe. An-
tithyroid drugs are effective for an acute control 
of the disease, but approximately 30% to 60% of 
patients relapse within 1 year of ATD discontinua-
tion (6, 14). In this study, the remission rate of 34% 
after ATD treatment was documented. This find-
ing is in accordance with those of other European 
studies, where remission rates after ATD treatment 
ranged between 30% and 60% (3, 15, 16). As the 
response to the treatment of GD is unpredictable, 
it is often problematic to choose the optimal treat-
ment approach. The reliable predictors of relapse 
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after ATD treatment would greatly improve patient 
management by facilitating the identification of pa-
tients who require long-term ATD treatment, early 
surgery, or radioiodine therapy.

The annual incidence of GD is around 21 cases 
per 100 000 population in Sweden (17) and around 
38 cases per 100 000 in the United States (18). GD 
occurs more frequency (4 to 6 times) in women (9), 
an this may be related to the influence of estrogens 
on the immune system, particularly the B cell reper-
toire (19). In our study, more than three-quarters of 
the patients were women, giving a male-to-female 
ratio of 1:4. Some authors have found that men 
with GD are less likely to enter remission after ATD 
therapy (3, 20), but we, in agreement with other au-
thors (21), did not find any effect of sex on long-
term remission: men and women had the same out-
come after ATD therapy. However, a small sample 
size should be taken into account.

Age-related differences in the clinical presenta-
tion of Graves’ hyperthyroidism have also been re-
ported (22), with the severity of hyperthyroidism 
and prevalence of antibodies shown to decrease with 
advancing age (23). Allahabadia et al. (3) reported 
that younger patients (younger than 40 years) were 
more likely to fail to respond to ATD treatment. In 
our study, younger patients aged less than 40 years 
and older patients had the same frequency of treat-
ment failure. These findings agree with those of our 
previous smaller study (24). 

Several other factors have been postulated to in-
dicate a poor prognosis in terms of remission rates 
after ATD treatment, including a large goiter size 
(20) and biochemical severity of thyroid dysfunc-
tion (25). The effect of goiter size on the remis-
sion rate has been reported in many studies (16, 
20), but some researchers have failed to confirm 
this association (21, 26). Differences in goiter size 
assessment may account for such discrepancies. De-
spite the limitations of the assessment of goiter size 
by a clinical examination, rather than ultrasound, 
which is more precise in diagnosing goiter, our 
results showed a significant association between a 
larger goiter size and failure of medical treatment. 
The present finding showing that larger (grade 2/
grade 3) goiter independently predicts the failure 
of ATD treatment is plausible, suggesting that the 
goiter size may be a significant marker of the se-
verity of the autoimmune process. The severity of 
biochemical hyperthyroidism has been suggested to 
indicate a poor prognosis after medical treatment 
(21, 26). Our data could not confirm this hypoth-
esis: the FT4 level at the onset of the disease did not 
differ between the remission and treatment failure 
groups. An association between grade 3 goiter and 
higher TRAb concentrations may be explained by a 
stronger stimulatory effect of higher TRAb levels on 

the growth of the thyroid gland.
Early evidence that GD has a hereditary compo-

nent comes from familial studies. The strongest evi-
dence for genetic susceptibility to GD comes from 
twin studies (27). In our study, a family history of 
thyroid disorders was observed in 18.6% of the pa-
tients, contrary to reports by other authors, where 
the frequency of around 50% has been observed 
(28). A low frequency of family history in our pa-
tients was most probably because of a retrospective 
study design. Family data have some limitations 
because the design of this study was retrospective, 
and patients reported a family history of all types of 
thyroid diseases, including euthyroid, nodular goiter 
and unspecified thyroid disorders without medical 
confirmation. Although a family history of thyroid 
disorders failed to reach statistical significance as a 
predictor in the multiple logistic regression analysis, 
it showed a significant univariate association with 
a poor outcome of ATD treatment. These findings 
provide some insight into the complex interactions 
among genetic factors, which account for a major 
part of disease susceptibility.

Conflicting data exists regarding the effect of 
the duration of ATD therapy on the relapse of GD. 
Abraham et al. (14) summarized trials examining 
the effect of duration and mode of ATD therapy on 
relapse rates and reported that using the titration 
regimen, 12 months was superior to 6 months, but 
there was no benefit in extending treatment beyond 
18 months. The addition of thyroxine with contin-
ued low-dose antithyroid therapy after initial ATD 
therapy does not appear to provide any benefit in 
terms of recurrence of hyperthyroidism (14). In our 
study, all the patients were treated with ATD for a 
minimum period of 12 months. The initial dura-
tion of ATD therapy was significantly shorter in the 
remission group than the treatment failure group, 
suggesting that a longer duration of initial treatment 
did not have influence on treatment outcome ac-
cording to our previous findings (24). The total du-
ration of ATD treatment was longer in the patients 
who underwent thyroid ablation comparing with 
the patients in the remission group; obviously, this 
result is due to the fact that subjects with more re-
lapses had to restart the therapy more times. Similar 
results were reported by Cappelli et al., who inves-
tigated the impact of the duration of ATD therapy 
on the GD outcome (21). In our study, a combined 
administration of thyroxine and an antithyroid drug 
after initial high-dose antithyroid therapy did not 
have a positive influence on treatment outcome. 
These findings are in agreement with the results of 
the study by Abraham et al. and our previous find-
ings (14, 24).

Ultrasonography is the most widely used imaging 
method for the diagnosis and follow-up of thyroid 
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disorders. Graves’ disease leads to thyroid enlarge-
ment and reduction of tissue echogenicity (29). Zin-
grillo et al. (30) reported that thyroid hypoechogenic-
ity before treatment could not be used as a predictor 
of relapse of GD. They pointed out that antithyroid 
drugs may alter the follicular structure and influence 
changes in thyroid hypoechogenicity. The absence 
of thyroid hypoechogenicity after ATD treatment is 
a favorable prognostic sign of remission, because it 
directly reflects an inflammatory status of the thy-
roid gland. Schiemann et al. (29) analyzed thyroid 
echogenicity on standardized gray-scale ultrasono
graphy and reported that ultrasonic hypoechogenic-
ity was closely correlated with the levels of TSH and 
TRAb. Patients in clinical and laboratory remission 
show significantly higher thyroid echogenicity than 
patients who need active antithyroid treatment (29). 
In our study, thyroid echogenicity before treatment 
did not predict the outcome of medical treatment, 
and this in agreement with the study by Zingrillo 
et al. (30). However, a hypoechogenic thyroid after 
ATD therapy was associated with the higher prob-
ability of medical treatment failure, and this is line 
with other studies (29, 30).

Autoimmunity against the thyroid-stimulating 
hormone receptor is the main pathogenetic element 
of GD, and TRAb detection is used for diagnosis of 
GD. The presence of TRAb in the serum of patients 
treated with ATD may reflect the activity of the on-
going disease. The role of TRAb as a predictor of 
outcome after ATD treatment is still controversial. 
There are many factors such as a design of studies 
(prospective vs. retrospective), laboratory tests for 
the evaluation of TRAb (thyroid-stimulating vs. thy-
roid-blocking antibodies), and time of TRAb meas-
urement (before vs. after treatment) that complicate 
the overall interpretation of this issue. In agreement 
with many other studies, our study revealed that 
TRAb levels evaluated at the onset of the disease and 
at the end of ATD therapy were associated with a dis-
ease outcome (5, 16, 20, 21). Higher levels of TRAb 
at the onset of the disease were independently as-
sociated with the failure of ATD treatment; although 
the ROC curve analysis revealed that TRAb levels at 
the end of ATD therapy provided a higher accuracy 
in predicting medical treatment failure. Because of 

the retrospective design of this study, some labora-
tory parameters were measured in less than 50% of 
the patients. Although some of these parameters, in-
cluding TRAb levels at the end of ATD therapy, were 
significant predictors of medical treatment failure in 
the univariate analysis, they could not be included in 
the multivariate analysis without excessively restrict-
ing the sample size.

An additional limitation of the study is that pa-
tients were followed up for only 1 year after the dis-
continuation of antithyroid medications. It is pos-
sible that some patients experienced the relapse of 
the disease after 1 year; however, the data from pre-
vious studies indicated that the frequency of such 
late relapses was lower. We also were unable to fol-
low ophthalmopathy progression in patients with 
GD because of the absence of standardized clini-
cal assessments of eye disease severity in medical 
documents (e.g., NOSPECS classification). Some 
patients with ophthalmopathy required therapy with 
glucocorticoids; other patients due to a good control 
of thyroid function with ATD did not need further 
treatment (therapy with glucocorticoids or retrob-
ulbar irradiation). Because of a retrospective design 
of this study, patients with ophthalmopathy were 
treated with glucocorticoids at various doses and 
for different treatment periods. We could not follow 
the changes in TRAb concentrations and determine 
the influence of therapy with glucocorticoids on the 
outcome of the disease.

Conclusions
This study demonstrates that thyroid-stimulating 

hormone receptor antibodies and the goiter size at 
the onset of the disease are independent baseline pre-
dictors of medical treatment failure in patients with 
Graves’ disease. The patients with higher levels of 
thyroid-stimulating hormone receptor antibodies and 
a larger goiter size at the onset of the disease were un-
likely to achieve long-term remission. For the patients 
who are less likely to achieve long-term remission, the 
consideration of alternative treatment options (sur-
gery or radioiodine therapy) may be advisable.
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