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ABSTRACT

Objective: Hyperthyroidism is an increase in hormone production in the thyroid gland and the exposure of tissues 
to the hormones of the thyroid glands in the circulation. The most common causes encountered are Graves’ 
Disease, Toxic Multinodular Goiter and Toxic Adenoma. The purpose of radioactive iodine treatment is to make 
patients become euthyroid or hypothyroid. Despite adequate treatment, hyperthyroidism persists or reccurs in 
some patients. The aim of our study is to investigate the factors affecting the efficacy of radioactive iodine 
treatment in hyperthyroidism. 
Methods: In this retrospective study, relevant clinical and laboratory data were recorded in database of Kayseri 
Training and Research Hospital, Endocrinology and Metabolism Diseases Outpatient Unit between 2013-2016. 
Results: A total of 79 cases including 17 (21%) male, and 62 (79%) female patients were enrolled in the study. There 
were 33 (42%) Graves’ disease 9 (11%) Toxic Multinodular Goitre and 37 (47%) Toxic Adenoma patients when 
grouped according to diagnoses. Mean age was 56.5 ± 16,80. Development of hypothyroidism or euthyroidism 
were accepted as efficient treatment, hyperthyroidism or recurrence were considered as treatment failure. In 71 
(89%) patients, treatment efficiently resulted in hypothyroidism or euthyroidism, whereas in 8 (11%) patients, the 
treatment failed due to recurrence or persistent disease. Treatment was 100 % effective in Toxic Multinodular 
Goitre and Toxic Adenoma groups, while it was effective in 75.7 of patients with Graves’ Disease. Patients who did 
not use antithyroid drugs recovered faster than patients who did. 
Conclusion: Radioactive iodine therapy is an efficient treatment in patients with hyperthyroidism. It was 
determined that 1 mm increase in nodule size decreased the treatment efficacy by 1.07 times (p<0,05). However, 
there are many factors that affect the efficacy of this treatment. To elucidate these factors and improve clinical 
practice, prospective long-term studies providing more reliable data with larger samples needed.
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ÖZ

Amaç: Hipertiroidi, tiroid bezinde hormon üretiminde bir artış ve dokuların dolaşımdaki tiroid bezlerinin hormonla-
rına maruz kalmasıdır. En sık karşılaşılan nedenler Graves Hastalığı, Toksik Multinodüler Guatr ve Toksik Adenomdur. 
Radyoaktif iyot tedavisinin amacı hastaları ötiroid veya hipotiroidi haline getirmektir. Yeterli tedaviye rağmen, 
hipertiroidi bazı hastalarda devam eder veya tekrar eder. Çalışmamızın amacı hipertiroidide radyoaktif iyot tedavi-
sinin etkinliğini etkileyen faktörleri araştırmaktır.
Yöntem: Bu retrospektif çalışmada, 2013-2016 yılları arasında Kayseri Eğitim ve Araştırma Hastanesi Endokrinoloji 
ve Metabolizma Hastalıkları Polikliniğinde klinik ve laboratuvar verileri kaydedildi.
Bulgular: Çalışmaya toplam 79 hasta dahil edildi. Tanılara göre gruplandırıldığında 33 (% 42) Graves, 9 (% 11) 
Toksik Multinodüler Guatr ve 37 (% 47) Toksik Adenom hastası vardı. Yaş ortalaması 56,5 ± 16,80 idi. 17 hasta (% 
21) erkek, 62 hasta (% 79) kadındı. Hipotiroidizm veya ötiroidi gelişimi etkin tedavi olarak kabul edildi, hipertiroi-
dizm veya rekürrens tedavi başarısızlığı olarak kabul edildi. 71 hastada (% 89) tedavi etkin şekilde hipotiroidizm 
veya ötiroidizm ile sonuçlandı, 8 hastada (% 11) ise nüks veya kalıcı hastalık nedeniyle tedavi başarısız oldu. Toksik 
Multinodular Guatr ve Toksik Adenomda etkinlik oranı% 100 iken Graves hastalarında etkinlik oranı 75.7 idi. 
Antitroid ilaç kullanmayan hastalar, antitroid ilaç kullanan hastalardan daha hızlı iyileşti. Nodül boyutundaki 1 
mm’lik artışın tedavi etkinliğini 1,07 kat azalttığı tespit edildi (p <0,05).
Sonuç: Radyoaktif iyot tedavisi hipertiroidi olan hastalarda etkili bir tedavidir. Nodül boyutundaki 1 mm’lik artışın 
tedavi etkinliğini 1.07 kat azalttığı tespit edildi (p<0,05). Bununla birlikte, bu tedavinin etkinliğini etkileyen birçok 
faktör vardır. Bu faktörleri aydınlatmak ve Klinik Uygulamaları iyileştirmek için, daha büyük örneklerle daha güve-
nilir veriler sağlayan prospektif uzun vadeli çalışmalar gereklidir.
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INTRODUCTION

‘Thyrotoxicosis’ is a general term that expresses the 
excess of thyroid hormone. Hyperthyroidism means 
specifically the excess of thyroid hormone due to 
increaased thyroid hormone production in thyroid 
gland (1).

Hyperthyroidism is an important public health prob-
lem that occurs more frequently in women than 
men. In a survey, which was conducted in the United 
States, the prevalence of hyperthyroidism was 1.3% 
and also the 12-month- prevalence was 0.038% in 
women (2). Hyperthyroidism is more common in the 
iodine-deficient areas, especially the elderly and the 
white race (2,3).

In patients with hyperthyroidism, three common 
diseases of the thyroid gland were identified; Graves’ 
Disease (GD), Toxic Multinodular Goiter (TMNG) and 
Toxic Adenoma (TA). The most common cause of 
hyperthyroidism is GD. 

Treatment of hyperthyroidism includes also three 
options; antithyroid drugs (ATI), radioactive iodine 
therapy (RAI therapy) and surgical treatment (4).

The most common ATIs preferred are methimazole 
(MMI) followed by propylthiouracil (PTU). 
Carbimazole must be metabolized to MMI in order 
to show its effect.

The indications of RAI therapy, in which radioactive 
Iodine 131 (I-131) is used include GD, TA, TMNG and 
thyroid cancers. I-131 acts by spreading high energy 
beta rays, while beaming on the thyroid follicular 
cells with the beta (β) rays which results in dimeriza-
tion and destruction of DNA, ultimately leading to 
cellular dysfunction and cellular death. The goal is to 
ACHİEVE euthyroidism by destroying an adequate 
amount of thyroid tissue. Euthyroidism or hypothy-
roidism is considered as an efficient treatment 
response, while persistent hyperthyroidism and 
recurrence after a short-term recovery are consid-
ered to be treatment failures (5,6). Absolute contrain-

dications of treatment with RAI are pregnancy, 
breast-feeding and thyroid malignancy. Also, serious 
orbitopathy should be considered as a relative con-
traindication (7).

The aim of this study is to evaluate the treatment 
efficacy of I-131 in patients with hyperthyroidism 
who were followed-up in our endocrinology outpa-
tient clinic.

MATERIAL and METHOD

Patients diagnosed with hyperthyroidism and treat-
ed with RAI which were followed-up at least for 6 
months in the Endocrinology and Metabolic Diseases 
Outpatient Clinic of Kayseri Training and Research 
Hospital between 2013 and 2016 were included in 
the study if clinical and laboratory data are available. 
Patients who had less than 6 months of follow-up 
and with unavailable laboratory data were excluded 
from the study.

A total of 79 patients who met the criteria for the 
present study were collected. The clinical and labo-
ratory data of the included patients were examined 
retrospectively. Anamnesis and detailed physical 
examination records of the patients were evaluated 
as clinical data.

Patients were grouped as having normal or large 
thyroid gland volume according to their ultrasound 
examination results. The upper limit of the thyroid 
gland volume was accepted as 18 ml in women and 
25 ml in men (8). In the TA and TMNG patients, the 
largest diameter of the dominant nodule was accept-
ed as the nodule size. The normal range for the tech-
netium pertecnetate (99mTcO4) uptake value was 
assumed to range between 0.3% to 3% (9,10).

For the thyroid function tests, the values of the refer-
ence intervals of the Training and Research Hospital 
Biochemistry Laboratory were accepted as normal. 
The measurements of free T3 (fT3) and free T4 (fT4) 
were made by using immunometric methods. The 
reference ranges were 2.5-4.8 pg/ml for fT3 and 
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0.54-1.24 ng/dl for fT4. The measurement of thyroid 
stimulant hormone (TSH) was performed by the IRMA 
(Immunoradiometric Assay) method, although the 
values were dependent on both the method and the 
reference population, the reference values were con-
sidered as ranging between 0.4, and 5.6 mIU/ml.

The emergence of euthyroidism and hypothyroidism 
after RAI treatment was considered as effective and 
adequate treatment. Recurrence and persistence of 
hyperthyroidism were considered treatment failures. 
In some of the analyzes, TMNG and TA were reduced 
to a single group and the patients were compared in 
terms of treatment efficiency as having GD and toxic 
nodular goitre. 

Histogram, QQ graphs and Shapiro-Wilk test were 
used to analyse the data distribution. Homogeneity 
of variance was assessed by Levene test. Pearson 
chi-square analysis and Fisher exact tests are con-
ducted for evaluating qualitative data. Two inde-
pendent samples t-test, one-way analysis of vari-
ance, Mann-Whitney U test and Kruskal-Wallis H 
tests were used for quantitative data. Kaplan-Meier 
graphs were created to investigate the effects of 
clinical data on the duration of efficacy. Log-rank 
test was used to compare the Kaplan-Meier curves 
between groups. Single and multiple Cox regression 
analyzes were performed to determine how much 
clinical data contributed to the duration of efficacy. 
The variables that were significant in the single 
regression analysis were included in the multiple 
analysis, and the likelihood ratio statistics was 
applied to the forward-looking variable selection 
method and the independent factors on the dura-
tion of efficacy were determined. Findings of the 
Cox regression analysis were reported as hazard 
ratio and 95% confidence interval. Data were ana-
lyzed by using IBM SPSS Statistics 22.0 (IBM SPSS 
Inc, USA) package program. The p < 0.05 was con-
sidered statistically significant.

RESULTS

When the patients were grouped according to their 

diagnoses; 33 patients (42%) had GD, 9 (11%) had 
TMNG and 37 (47%) had TA. Seventeen (21%) male 
and 62 (79%) female patients were included in the 
study. Patients with GD received at least 18 months 
of ATI treatment before RAI and did not have remis-
sion or recurrence.

Fifty-five (70%) patients were non-smokers and 24 
(30%) were smokers. In all three groups, 56 (71%) 
patients were present with a history of ATI use, and 
also 23 (29%) patients had received RAI treatment 
without using ATI. Thirty five (48%) patients were 
using propranolol. When thyroid volumes of patients 
were evaluated, thyroid hypertrophy was detected 
in 51 (64%) patients, while 28 (35%) patients had 
normal.-sized thyroids

The results showing the relationships among the 
parameters studied in diagnostic groups of GD, 
TMNG, TA are given in (Tables 1, and 2)

Results showing demographic, clinical and biochemi-
cal findings in patients with successful and unsuc-
cessful treatment are given in Tables 3 and 4.

According to the multiple Cox regression analysis 
conducted in our study, the nodule size was found to 
be an independent factor in the treatment efficacy. 
In terms of treatment efficacy, each 1 mm increase in 
nodule size increased treatment efficacy by 1.07 
times (p<0,05).

DISCUSSION

The efficacy of RAI treatment in patients with 
hyperthyroidism has been known since the 1940s, 
and although treatment has been used for many 
years. Nevertheless, there has been no consensus 
among the factors affecting treatment efficacy 
and treatment. The results of RAI treatment were 
found to be different among the centers due to 
the use of specific protocols in the field of RAI 
application, the individualization of treatment 
indications and the change in the patient popula-
tion. 
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Table 1. Comparison of demographic and clinical findings between diagnostic groups.

Variable

Gender

Smoking

ATI use before RAI treatment

MMI usebefore RAI treatment

PTU use before RAI treatment

Propranolol use before RAI treatment

Thyroid volume

1. Month ATI Use after RAI treatment

The relationship table of the parameters in diagnosis groups (GD: Graves’ disease, TMNG: Toxic multinodular goiter, TA: Toxic adenoma). The data is ex-
pressed using N (%), mean±standard deviation or median at first and third quarter.

Woman
Male

Yes
No

Used
Did not used

Used
Did not used

Used
Did not used

Used
Did not used

Normal
Large

Used
Did not used

GD
(n:33)

26 (78.8%)
7 (21.2%)

10 (30.3%)
23 (69.7%)

30 (94%)
2 (6%)

13 (39.4%)
19 (82.6%)

13 (39.4%)
20 (60.6%)

22 (66.7%)
11 (33.3%)

10 (30.3%)
23 (69.7%)

27 (81.8%)
6 (18.2%)

TMNG
(n:9)

7 (77%)
2 (22.2%)

1 (11.1%)
8 (88.9%)

7 (77.8%)
2 (22.2%)

4 (44.4%)
2 (40%)

3 (33.3%)
6 (66.7%)

4 (44.4%)
5 (55.6%)

3 (33.3%)
6 (66.7%)

4 (44.4%)
5 (55.6%)

TA
(n:37)

29 (78.4%)
8 (21.6%)

13 (35.1%)
24 (64.9%)

19 (51.4%)
18 (48.6%)

12 (32.4%)
7 (46.7%)

7 (18.4%)
30 (81.1%)

12 (32.4%)
25 (67.6%)

15 (40.5%)
22 (59.5%)

15 (40.5%)
22 (59.5%)

p

0.998

0.372

< 0.001

0.731

0.163

0.016

0.664

0.001

Diagnosıs GROUPS

Table 2. Comparison of demographic, clinical and biochemical findings among diagnostic.

Variable

Age

Duration of disease before RAI treatment

TSH at the time of diagnosis

FT4 at the time of diagnosis

FT3 at the time of diagnosis

99mTcO4 uptake

TSH before RAI treatment

fT4 before RAI treatment

fT3 before RAI treatment

Thyroid volume

Nodule size

RAI Dose

The relationship table of the parameters in diagnosis groups (GD: Graves’ disease, TMNG: Toxic multinodular goiter, TA: Toxic adenoma). The data is ex-
pressed using N (%), mean±standard deviation or median at first and third quarter. The different letters on the same line refer to the cross-group differences, 
the same letters, and the similarity between groups. Different letters on the same line indicate differences between groups, and the same letters indicate 
similarity between groups.

Years

Months

ml

mm

GD
(n:33)

53.38±15.33a

24.0(18.0-33.5)b

0.02 (0.008-0.04)b

2.0 (1.60-2.70)b

4.82 (3.78-8.61)b

7.0 (4.10-23.4)b

0.13 (0.02-0.87)

0.96 (0.71-1.33)

3.21 (2.93-4.84)

29.6 (15.8-40.5)

_____

15 (15-15)

TMNG
(n:9)

65.75±14.5b

5.0(2-75.5)ab

0.03 (0.01-0.7)ab

1.37 (0.97-1.8)a

3.7 (2.60-4.30)ab

2.2 (1.40-3.85)a

0.25 (0.02-1.68)

0.80 (0.66-0.99)

2.80 (2.39-3.64)

24.4 (17.3-56.2)

19.5 (13-24.4)

15 (15-15)

TA
(n:37)

60.32±12.24b

3.0(2.0-5.0)a

0.4 (0.01-0.16)a

1.18 (0.9-1.77)a

3.9 (3.54-4.38)a

2.6 (1.80-4.60)a

0.25 (0.07-0.52)

0.86 (2.80-3.61)

3.09 (2.80-3.61)

28.7 (16.4-36.9)

25 (16.2-28.7)

15 (15-15)

p

0.033

<0.001

0.035

<0.001

0.05

0.001

0.675

0.121

0.106

0.994

0.409

0.830

Diagnosıs GROUPS
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Radioactive iodine therapy is the most commonly 
used method for treating GD in USA and Canada. For 
the treatment options of GD, long-term ATI is first 
tried out, and after the failure or development of 
recurrence, RAI treatment is planned for the eligible 
patients. In our study, the majority of 79 patients 
who received RAI treatment were TA and TMNG 
patients. The reason for the lower number of GD 
patients in our study was the use of ATI as a treat-
ment priority in these patients.

Most (89%) of all patients were effectively treated 
with an average treatment dose of 15.6 mCi and 
evaluated after a 9.8 months of follow-up period. In 
our study, we assessed the efficacy of treatment 
according to subgroups. Our treatment efficacy rates 

after RAI were 76% in the GD group at 9.2th and 100% 
in the TMNG at 4.2th months. Efficacy rates of RAI 
treatment in retrospective studies performed in large 
series of patients with hyperthroidism in the literature 
have changed between 73-93%, when evaluated inde-
pendently of variables of dose and evaluation period 
(13). In a study by Alexander et al (11), 75% of patients 
achieved treatment success after RAI treatment, 
while 25% had recurrence. In the study conducted by 
Knapska-Kucharska et al., RAI treatment of 133 (26.6%) 
patients was unsuccessful, while success was achieved 
in the treatment of 367 (73.4%) patients (12). In the 
same studies, the treatment efficacy rates for GD, and 
TMNG were 67,5%-89%, and 70-96%, respectively . 
Compared to the literature, our treatment efficacy 
rate in GD is seen to be compatible with the literature 

Table 3. Comparison of demographic, clinical and biochemical findings with efficiency status.

Variable

Age

Before the Rai treatment
Disease Duration

Use of ATI before RAI treatment

Diagnosis Instant
TSH

Diagnosis Instant
fT4

Diagnosis Instant
fT3

Before Rai treatment
TSH

Before RAItreatment
fT4

Before Rai treatment
fT3

thyroid volume

99mTcO4

RAİ Dozu

Groups (efficiently treated: patients with euthyroidism or hyperthyroidism after the RAI treatment; treatment failure: persistant hyperthyroidism or recur-
rence after RAI therapy). The data is expressed using N (%), mean±standard deviation or median at first and third quarter.

Years

months

months

ml

Effficiently Treated
(Euthyroidism + Hypothyroidism)

(n:71)

58.7±13.98

5.0 (2.0-22.0)

4.0 (0.0-18.0)

0.03 (0.01-0.09)

1.54 (1.03-2.20)

4.01 (3.65-4.76)

0.25 (0.06-0.80)

0.87 (0.72-1.07)

3.06 (2.80-3.62)

23.4 (15.4—35.0)

3.95 (2.22-6.85)

15.0 (15.0-15.0)

Treatment Failure
(Hyperthyroidism)

(n:8)

51.6±16.06

17.0 (12.0-25.5)

16.0 (10.0-23.5)

0.04 (0.02-0.057)

2.3 (1.62-5.29)

4.84 (2.90-12.72)

0.05 (0.02-0.67)

1.09 (0.78-1.91)

4.97 (3.67-8.02)

43.9 (30.4- 48.2)

11.9 (6.1-29.0)

15.0 (11.2-20.0)

p

0.184

0.057

0.015

0.781

0.022

0.492

0.023

0.139

0.003

0.033

0.037

0.687

GROUP
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data, while our RAI treatment is apparently more 
successful in the TA and TMNG. This data may be 
related to the low number of patients.

In our study, the relationship between the size of the 
thyroid gland and the treatment efficacy was consis-
tent with the literature. Furthermore in a 12-month 

Table 3. Comparison of demographic, clinical and biochemical findings with efficiency status.

Variable

Significant Hyperthyroidism
Subclinical hyperthyroidism

Smoking 
Non-smoking

Woman
Male 

GD
TMNG 
TA

Before RAI treatment 
Using ATI

Before RAI treatment 
Not using ATI

Before RAI treatment 
Using MMI

Before RAI treatment 
Not using MMI

Before RAI treatment 
Using PTU

Before RAI treatment 
Not using PTU

Before RAI treatment 
Using MMI + PTU

Before RAI treatment 
Not using MMI + PTU

Before RAI treatment using propranolol

Before RAI treatment not using propranolol

First month after RAI treatment
Using ATI

First month after RAI treatment
Not using ATI

Normal thyroid gland volume

Large thyroid gland volume

99mTcO4 uptake <3
99mTcO4 uptake >3

 The data was expressed as N (%).

Effficiently Treated
(Euthyroidism + Hypothyroidism)

(n:71)

48 (85,7)
23 (100)

21 (87,5)
50 (90,9)

55 (88,7)
16 (94,1)

25 (75,7)
9 (100)

37 (100)

50 (86,2)

23 (100)

26 (89,6)

45 (90)

21 (91,3)

50 (89,2)

1 (33)

70 (93,3)

33 (86,8)

38 (92,6)

38 (82,6)

33 (100)

28 (100)

43 (84,3)

14 (93,3)
22 (78,5)

Treatment Failure
(Hyperthyroidism)

(n:8)

8 (14,3)
0 (0)

3 (12,5)
5 (9,1)

7 (11,3)
1 (5,9)

8 (24,3)
0 (0)
0 (0)

8 (13,8)

0 (0)

3 (10,4)

5 (10)

2 (8,7)

6 (10,8)

3 (67)

5 (6,7)

5 (13,2)

3 (7,4)

8 (17,4)

0 (0)

0 (0)

8 (15,7)

1 (6,7)
6 (21,5)

p

0,054

0,693

0,450

0,02

0,098

1,0

1,0

0,003

0,471

0,018

0,045

0, 391

GROUP
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Table 5. The percentage of efficient treatment in diagnostic groups after 
RAI administration according to months.

Diagnosis

1. Month
3. Month
6. Month

Hyperthyroidism

%16
%45
%80

GD

%10
%28
%69

TMNG

%33
%86

%100

TA

%25
%60
%87

Hyperthyroidism includes all of the GD + TMNG + TA diagnostic groups.

Diagnosis GROUPS

Table 6. Single and multiple Cox regression of table factors affecting the efficacy.

Variable

Nodule Size

Age

Gender 

Diagnosis group

Mean
Disease Duration

Before RAI treatment ATI use

Diagnosis Instant 
TSH

Diagnosis Instant 
T4

Diagnosis Instant 
T3

Tsh before Rai treatment

T4 before Rai treatment

T3 before Rai treatment

Thyroid volume

Thyroid volume

RAI Dose

Cigarette

Cigarette 

99mTcO4 uptake

mm

Woman
Male

GD
TMNG
TA

months

Do not use
Uses

ml

Normal
Large

Uses
Do not use

months

Single
HO (95% CI)

1.04 (1.01-1.07)

1.01 (0.99-1.02)

1
1.09 (0.62-1.91)

1
4.2

2.43

0.99 (0.98-1.0))

1
0.42 (0.25-0.71)

3.27 (0.20-51.7)

0.71 (0.55-0.71)

0.95 (0.87-1.03)

1.09 (0.92-1.30)

0.53 (0.29-0.97)

0.86 (0.72-1.04)

1.0 (0.99-1.0)

1
0.92 (0.56-1.50)

1.0 (0.92-1.09)

1
1.01 (0.61-1.69)

1.0 (0.99-1.0)

0.94 (0.90-0.99)

p

0.006

0.359

0.751

<0.001
0.001

0.634

0.001

0.400

0.007

0.277

0.293

0.359

0.12

0.543

0.750

0.95

0.963

0.628

0.031

GROUP

MULTIPLE
HO (95% CI)

1,07 (1,02-1,12)

p

0,004

Evaluation of parameters with single and multiple Cox regression analysis. (HR: Hazard Ratio, CI: Expressed using Confidence Interval)
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study of Chiovato L. et al., patients with hypothyroid-
ism had significantly lower thyroid volumes (14). In 
patients with normal thyroid gland size, treatment 
efficacy was found to be significantly higher than 
those with thyroid hypertrophy (p <0.05) (15). 

In our study, there was no statistically significant 
difference between gender and treatment efficacy 
(p<0.05). In our study, no statistically significant 
difference was found between gender and treat-
ment success status (p<0.05). There is no common 
consensus on the success of treatment and the 
gender factor, there are publications demonstrat-
ing that the treatment is more successful in 
women which indicates that it is ineffective or 
that gender does not affect treatment success 
rates (16-18).

In our study, it was found that the low level of fT4 at 
the time of diagnosis, low fT3 concentration before 
RAI treatment and low levels of TSH were associated 
with the treatment efficacy (p<0.05). In our study, 
compared to the treatment success rates of patients 
with hyperthyroidism and subclinical hyperthyroid-
ism, the treatment success rate was higher in patients 
with subclinical hyperthyroidism than in patients 
with hyperthyroidism, with a statistically significant 
difference between both groups (p=0.054).

There are many studies related to thyroid function 
tests at the time of diagnosis and before the proce-
dure. Studies have yielded different outcomes. It is 
thought that the outcomes may differ according to 
RAI’s dose used in centers, age groups, diagnostic 
groups and the treatment efficacy of T4 and T3 
impairment before RAI treatment. In another study, 
it was also reported that the high level of fT4, which 
was observed at the time of diagnosis, decreased 
the treatment efficacy rates (16,19,20). Pedersen et al. 
reported that TSH levels were relatively higher in 
patients who were successfully treated (21). In some 
studies, ie. in the study of Santos RB et al. (23) it has 
been shown that thyroid hormone levels are not 
associated with the treatment efficacy (22). TSH levels 
were not associated with treatment success.

Many different results have been obtained in studies 
investigating the relationship between radioactive 
iodine therapy and the use of ATI. In some studies, it 
has been reported that the use of ATI does not affect 
treatment efficacy, while in some studies using 
medication before or after treatment has been 
reported to reduce the efficacy of treatment (24-26).
There are studies showing that the use of ATI affects 
the chances of treatment success according to the 
type of diagnosis. Körber et al. (27) reported that use 
of antithyroid drugs did not change the treatment 
success rate in GD, but decreased the success of the 
treatment in patients diagnosed with TA or TMNG. In 
our study, it was found that treatment efficacy was 
lower in patients with increased duration of ATI used 
before RAI treatment (p<0.05), besides, we found 
that using PTU or MMI before the treatment of RAI 
did not affect the treatment success and thus using 
PTU + MMI adversely affected the treatment was 
statistically significant (p<0.05). Failure in both PTU 
and MMI treatment is thought to be due to the high 
activity of the disease. Treatment failure was associ-
ated with highly active disease in the drug users, but 
the number of patients limited the validity of the 
comments about the outcome.

In our study, there was a statistically significant dif-
ference between the duration of disease and treat-
ment failure before RAI treatment (p=0.057). The 
longer the period, the lower the treatment efficacy. 
The majority of patients with long-term follow-up 
had GD.

In our study, an inverse correlation was found 
between thyroid uptake of 99mTcO4 and treatment 
success rates. While the treatment success of 3.95 
(2.22-6.85) patients with 99mTcO4 uptake low was 
high, the success of treatment with low levels of 
99mTcO4 uptake was 11.9 (6.1-29.0) (p <0.05). In the 
literature, similar to our study, there are studies 
showing that 99mTcO4 uptake is inversely correlated 
with RAI therapy (28,29). Moura-Neto A et al. reported, 
on 87 patients, could not find any relation between 
99mTcO4 uptake and treatment efficacy (30). 
Compared to the literature, it is seen that our results 
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are parallel with researchers defending the relation-
ship between low uptake and high therapeutic effi-
cacy. 

There was no statistically significant difference in the 
treatment efficacy between non-smokers and smok-
ers (p>0.05).

When the percentage of efficacy is examined accord-
ing to the months of RAI treatment, in patient groups 
with hyperthyroidism, the highest recovery is 9.8 
months. A 90% recovery rate was detected per 
month. Despite a significant decrease in the later 
months of treatment, the recovery process contin-
ues. The earliest improvement was found in the 
TMNG group and the latest recovery was determined 
at GD when the hyperthyroidism subgroups were 
observed.

Single and multiple Cox Regression analysis were 
applied to the patient data and the effects of the 
variables on the treatment efficacy were investigat-
ed. The least treatment efficacy was achieved in GD 
and in TMNG, treatment efficacy rates were 4.2 
times higher compared to GD.

At the time of diagnosis of hyperthyroidism patients, 
each 1 ng/dl increase in the fT4 value decreased the 
treatment efficacy by 1.42 times (p<0.05). Every 1 
mm increase in the size of the nodule decreased the 
treatment efficacy by 1.04 times in single Cox regres-
sion analysis and 1.07 times in multiple Cox regres-
sion analysis. The increase in the size of the nodule 
was thought to reduce the treatment efficacy due to 
increase in hormone production.

CONCLUSIONS

In this study, it has been shown that RAI treatment 
has been successfully used in hyperthyroidism (GD, 
TMNG, TA). In our study, antithyroid medication was 
used for a short term before RAI treatment; fT4 was 
lower at the time of diagnosis. Before treatment 
with RAI fT3 was lower, TSH was higher than their 
normal levels, thyroid volume was not increased. 

Besides, active thyroid nodules were small in size 
and treatment efficacy demonstrated a positive cor-
relation with these parameters. Age, gender, dura-
tion of the disease before RAI treatment, the use of 
PTU or MMI prior to RAI treatment, TSH, fT3 level, 
RAI dose and cigarette smoking at the time of diag-
nosis were not related to treatment efficacy (p>0.05). 
However, in order to clarify this issue, planning long-
term prospective investigations with more cases will 
provide more reliable data that can be used in clini-
cal practice.
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