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Effect of iodine-therapy on hyperthyroidism patients without pre-administration 
of anti-thyroid therapeutic options
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Abstract: Anti-thyroid treatment and radioiodine are mainly used treatments for patients with thyrotoxicosis. The effect of 
anti-thyroid drugs (ATDs) on radioactive iodine's therapeutic effectiveness in hyperthyroidism remains controversial. This 
study aimed to determine the treatment effectiveness and complications in patients with thyrotoxicosis receiving radioiodine 
treatment with or without adjunctive anti-thyroid drugs in a tertiary endocrinology center in Ahvaz, Iran. A total of 165 patients 
with thyrotoxicosis (50 males and 115 females) were recruited in this retrospective clinical study. These patients were divided 
into two groups: one group underwent natural iodine therapy without being treated with anti-thyroid drugs (N= 86), and the other 
group was first treated with anti-thyroid drugs and then treated with iodine (N= 79). Then, the frequency of euthyroidism, thyroid 
storm, thyroiditis, hypothyroidism and the time to reach euthyroidism is evaluated. The results showed no difference between the 
two groups when reaching the euthyroid and the mean numerical mean TSH at the time of hypothyroidism. However, the average 
dose of iodine received in the concomitant drug group was lower. No thyroid storm was observed in the two groups regarding 
complications after treatment. Also, the prevalence of hypothyroidism and thyroiditis were not significantly different between 
the two groups. Iodine therapy with and without the use of anti-thyroid drugs (ATD) in low-risk patients with thyrotoxicosis has 
no difference in treatment outcomes, response to treatment, and subsequent complications.
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Introduction
Thyrotoxicosis is an excess thyroid hormone condition, a 

common disease, especially in women.  The most common 
cause of thyrotoxicosis is Graves' disease. Other causes in-
clude toxic nodular hyperthyroidism and thyroiditis1,2. Com-
mon signs of disease are fatigue, weight loss, tremor, anxiety, 
palpitations, disturbed sleep, sweating, heat intolerance, and 
polydipsia3,4. The therapeutic possibilities for thyrotoxico-
sis treatment for these conditions, anti-thyroid drugs (ATD), 
thyroidectomy, and radioactive iodine I131 (RAI).5-7 early and ti-
mely treatment of hyperthyroidism also may prevent the pro-
gress of the disease8.

Each of the treatment modalities has particular efficacy 
limitations and potential adverse effects9,10. The main clinical 
downside of ATD therapy is the high rate of hyperthyroidism 
recurrence when therapy is stopped11-16. However, the ease of 
ATD treatment and the fact that the thyroid is not irreversibly 
compromised has rendered long-term, low-dose ATD treat-
ment a rational choice for disease control11.  Radioactive iodine 
therapy is an essential definitive treatment of hyperthyroidism, 
used for more than six decades as first-line or second-line the-
rapy, and I131 therapy is cost-effective, safe, and reliable5,12.  
This data would be a valuable resource for physicians to invol-
ve patients in the shared decision-making process13. The effect 
of anti-thyroid drugs (ATDs) on radioactive iodine's therapeutic 
effectiveness in hyperthyroidism remains controversial14. So 
far, no study has been conducted in our country and this epi-

demiological region regarding the outcomes, results, and inci-
dence of each of the possible complications in iodine therapy 
alone with and without anti-thyroid drug treatment of patients 
with thyrotoxicosis.  This study aimed to assess the treatment 
effectiveness in patients with thyrotoxicosis receiving radioio-
dine treatment with or without adjunctive anti-thyroid drugs in 
a tertiary endocrinology center in Ahvaz, Iran.

Materials and methods 

Ethics
The personal information of included individuals was kept 

secret.  The ethical council approved the survey.

Inclusion criteria
According to our inclusion criteria, a total of 165 patients 

with thyrotoxicosis (50 males and 115 females) were recrui-
ted in the retrospective clinical study.  Data on consecutive 
patients between 2015 to 2020 at the Endocrinology Clinics 
(Ahvaz, Iran) were retrospectively collected and reviewed.  The 
diagnosis of thyrotoxicosis was performed according to the ba-
sis of elevated total T4 (TT4) and/or total T3 (TT3) values and 
TSH suppressed to < 0.01 mIU/L15.
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Groups
All cases were divided into two groups: one group recei-

ving the drug before iodine was considered (n=86), and the 
other group receiving only the iodine was defined (n=79).  Inclu-
sion Criteria were age between 18 to 65 years old and absence 
of comorbid diseases.  Individuals over 65 years, patients with 
heart failure (Ejection fraction < 40%), pregnant women were 
excluded from this study.  At the diagnosis and approximate-
ly 2 months intervals, serum- triiodothyronine (T3), thyroxine 
(T4), and TSH levels were analyzed.

These patients were divided into two groups: one group 
underwent natural iodine therapy without being treated with 
anti-thyroid drugs (N= 86).  The other group was first treated 
with anti-thyroid drugs and then with iodine (N= 79).  Then, 
the frequency of thyroid storm, thyroiditis and hypothyroidism, 
euthyroidism and the time to reach euthyroidism was exami-
ned using their evaluation.  Euthyroidism was defined as T3, T4 
serum levels within the normal range.

Questionnaire
A questionnaire was designed to retrospectively obtain 

all demographic, clinical, laboratory, and radiological results 
from the patients' medical records.  All the experiments were 
performed according to the Ethical Committee's guidelines at 
the Ahvaz Jundishapur University of Medical Sciences, and all 
participants provided written informed consent.

Statistical analysis
Statistical analysis was performed using SPSS software 

(SPSS Inc, version 23, Chicago, IL, USA).  Kolmogorov–Smirnov, 
and Shapiro–Wilk tests were used to test for the data norma-
lity.  Central and descriptive statistics were reported for quan-
titative data.  A Chi-square test was used to compare the ratio 
of complications in qualitative variables.  P-value <0.05 was 
considered statistically significant16-19.

Results

Demographic characteristics
The median age in the iodine alone group and iodine with 

the drug group was 47.22±15.7 and 44.07±12.38.  There was 
no statistically significant difference between the median ages 
of the two groups (P=0.15).  The detail of the demographic 
characteristics of the study population is indicated in Table 1.

Comparison of the frequency of complications
Regarding the occurrence of complications after treat-

ment, no thyroid storm was observed between the two groups, 
and the prevalence of hypothyroidism and thyroiditis were not 
significantly different between the two groups (Table 2).

The results showed no difference between the two groups 
when reaching the euthyroidism and the mean TSH at the time 
of hypothyroidism (P=0.11 and P=0.14, respectively).

Comparison time to euthyroidism & iodine dose
However, there was a significant difference in Iodine dose 

between the two groups (P=0.005), and the average dose of 
iodine received in the iodine with drug therapy group was lower 
than in the iodine alone group.  The level of T3 at the begin-
ning of the study was not significantly different between the 
two groups.  However, the level of T4, which was significantly 
higher in the iodine alone group at the beginning of the study, 
showed a more significant decrease at the end of the treat-
ment period than the iodine with drug therapy groups (Table 3). 

The regression equation was used to find the correlation 
between levothyroxine administration and several variables.

Results of the regression equation
There was no significant correlation between that time 

and first T3, T4 variables, Iodine dose, thyrotoxicosis syndro-

Table 1. Demographic Characteristics of the study population.
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me, age, and sex (P>0.05).  At the same time, Euthyroidism 
time showed a statistically significant correlation with the Le-
voday variable (levothyroxine onset time) (P=0.024) (Table 4).

Discussion
Several developments have been occurred in medical 

sciences20-25. However, there were so many defects regarding 
knowledge about diseases and their treatments26-34. Iodine the-
rapy is the definitive treatment modality of hyperthyroidism35; 
however, several concerns exist regarding this approach's effi-
cacy36. McDermott et al. believed that the possibility of thyroid 
dysfunction increases upon iodine therapy37. This mainly oc-
curs in high-risk patients such as the elderly, individuals with 
underlying heart diseases, and patients with enlarged thyroids.  
Therefore, these patients should undergo an anti-thyroid regi-
men before iodine therapy.  However, our results have shown 
that iodine therapy alone could be safe with minimum side 
effects while generating similar treatment outcomes37. In our 
study, no difference was observed in adverse effects such as 
thyroid storm, hypothyroidism and thyroiditis between the two 
study groups.  The time point of achieving euthyroidism served 
as an independent and strong predictive factor for hypothyroi-
dism development.  This means that other variables, including 
age, gender, type of clinical syndrome, the initial number of T3 
and T4, were not considered for predicting the development 
of hypothyroidism and initiation of Levothyroxine.  Some stu-
dies have shown that ATDs can have a protective effect, which 
leads to a decrease in the thyroid gland's effective half-life and 
radioactive iodine uptake38,39. A meta-analysis study investiga-
ted the effect of utilizing anti-thyroid drugs before iodine thera-
py and compared it with iodine therapy alone in grave patients.

Results have shown that administrating anti-thyroid drugs 
before iodine therapy increases treatment failure yet decrea-
ses subsequent hypothyroidism40.  Our results were not simi-
lar to those of the previous survey since we did not observe 
a difference in treatment responses, euthyroidism, and even 
subsequent hypothyroidism between them. The discrepancy 
could be explained as follow: First, in the mentioned study, the 
administered drug was PTU, while in our study, different types 
of drugs, and mostly methimazole, were utilized.  In addition, 
Grave's disease was the only thyrotoxicosis syndrome evalua-
ted in the mentioned study, but in our study, several thyrotoxi-
cosis syndromes were assessed.  Therefore, a separate study 
on Grave's patients treated with methimazole is suggested to 
evaluate the inconsistency of these results and investigate the 
effect of a special type of drug on the particular type of clinical 
syndrome.

Ding et al.41 conducted a study to evaluate long-term out-
comes and immunity of iodine therapy without drug therapy.  In 
their study, of 408 patients, 283 individuals were treated with 
iodine therapy, 15 of whom achieved complete remission and 
47 partial remissions.  Besides, no signs of disease relapse and 
recurrence were observed in patients treated with iodine alo-
ne. This study concluded that utilizing iodine therapy alone is 
safe and effective in treating patients with severe hyperthyroi-
dism who are resistant to anti-thyroid drugs41.  Similarly, our 
results have shown that administrating iodine therapy alone 
is safe in patients with thyrotoxicosis and, in terms of adverse 
effects, is similar to the combination therapy of drug and iodine 
therapy.  In Ding et al.'s study, the follow-up period was longer, 
and the sample size was larger.  Moreover, patients with heart 
disease and arrhythmia, hepatic dysfunctions, and over 65. 
Nevertheless, we excluded patients over 65 years and those 
with underlying heart disorders since they were considered a 

Effect of iodine-therapy on hyperthyroidism patients without pre-administration of anti-thyroid therapeutic options

Table 2. Comparison of the frequency of complications in the two groups.

Table 3. Comparison time to euthyroidism & iodine dose between the two groups.

Table 4. The results of the regression equation.
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high-risk group to treat using the iodine therapy without con-
comitant ATDs therapy.

There are several contradictions regarding the effect of 
anti-thyroid drugs and their impact on iodine therapy.  Studies 
have shown that utilizing PTU (and not methimazole) before 
iodine therapy delays the therapeutic response.  PTU is sug-
gested to enhance thyroid tissue resistance against radioac-
tive iodine5,42-44. In a meta-analysis study performed on 1269 
patients, drug therapy's risk of reducing the response to iodi-
ne therapy was approximately 1.28. After iodine therapy, the 
effect of hypothyroidism was not related to the type of drug 
used40. The results of this meta-analysis were different from 
our study. Anti-thyroid drug treatment before iodine therapy 
did not affect the treatment results and subsequent complica-
tions in the current study.

Our study's limitation was the inclusion of low-risk pa-
tients in the study.  In other words, it is unclear whether io-
dine therapy alone before ATD will have the same results in 
high-risk patients, such as the elderly, diabetic patients, and 
underlying heart disease. One of the study's strengths was 
evaluating different types of thyrotoxicosis syndromes, while 
most studies have been done on Graves' disease. The current 
study investigated the relations between T4, frequency of iodi-
ne therapy, iodine dose, time of euthyroidism, and hypothyroi-
dism, which was for the first time. Our findings recommend 
comparing iodine therapy alone or ATD treatment before io-
dine therapy, with different drugs separately and in different 
thyrotoxicosis syndromes separately with a more significant 
number of subjects.

Conclusions
Iodine therapy with and without the anti-thyroid drug 

treatment in low-risk patients with thyrotoxicosis has no diffe-
rence in therapy outcomes, response to treatment, and subse-
quent complications. The hypothyroidism time depends on the 
time of euthyroidism after receiving iodine in two groups. More 
quality randomized controlled trials are necessary to evaluate 
the quality of life, cost of the two treatments and more at-
tention to confounding factors such as goiter size and thyroid 
uptake is recommended.
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