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ABSTRACT

Objective: Radioactive iodine therapy (RIT) is the most
commonly used modality to treat hyperthyroidism and is
indeed in most cases, the treatment of choice. The aim of this
study was to assess the clinical outcome one year after
radioactive lodine-131 (RAI -131) therapy and to identify the
factors associated with response of the therapy.

Patients and Methods: A total 107 hyperthyroid patients
were included in this study. All patients were pre-treated
with anti-thyroid drugs (ATD). A fixed dose of 8 mCi of
radioiodine was given to the patients with Graves’ disease, 12
mCi to patients with single toxic adenoma and 15 mCi to
patients with toxic multi-nodular goiter . The patients were
done serum FT4 initially and followed up with serum T3, T4,
and TSH at three months , six months and one year of RAI
therapy . The clinically and biochemically euthyroid and
hypothyroid patients were considered as cure of the disease.
Results : The cure rate was about 94.7% seen in female patients and
93.8% in male ( P=0.92), 93.6% in younger age group (below 40
years) and 95.0% of the older patients ( P=1.51), 95.5% of the
patients who were taking ATD for more than one year and 92.7% of
the patients who were taking ATD for less than one year before
therapy( P=1.95), 95.4 % of the patients who had initial FT4 level
less than 35 pmol/L and 92.7 % of the patients who had high initial
FT4 ( P=1.54). Cure rate of Graves’ disease was 45/53 (92.5%),
multi-nodular goiter 41/43 (95.3% ) and for single toxic adenoma
was 11/11 (100% ) (P= 0.65). The incidence of radioiodine induced
hypothyroidism was 6.5 % at three months, 13.1 % at six months
and 15.0 % at one year. Overall incidence of cure rate of RAI
therapy after one year was 101 (94.4 %).

Conclusion: No statistically significant difference was found
in the cure rate when sex, age, duration of pretreatment with
antithyroid drug, initial FT4 level and cause of
hyperthyroidism were considered.

From this study it can be concluded that cure rate of RAI
therapy is quite good and the pretreatment factors have little
influence on the final outcome.
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INTRODUCTION

Hyperthyroidism is a state of increased function of
the thyroid gland leading usually to a clinical state of
thyrotoxicosis which is characterized by excessive
production of thyroid hormones T3 and T4 by the
thyroid which causes an increase in metabolic
activity of the body. It is a common endocrine
condition which presents in a number of different
forms, the three most common being Graves’disease,
toxic multi-nodular goiter and hyper-functioning
follicular adenoma. Graves’ disease (GD) is by far
the most common form of overt hyperthyroidism
accounting for about 80% to 90% of all cases (1, 2,
3, 4). It is an autoimmune disorder in which thyroid-
stimulating hormone receptor antibodies cause the
thyroid gland to synthesize and large
amounts of thyroid hormones (5).

release

Toxic nodular goiter is less common than Graves’
disease, but its prevalence increases with age and in
the presence of iodine deficiency. Hence, toxic
nodular goiter might be more common than Graves’
disease in older patients especially in iodine deficient
regions (6).

The modes of treatment for
available are antithyroid drugs,
radioiodine (RAI) and although each of these is
highly controlling
hyperthyroidism but none
euthyroidism on a consistent basis (7).

hyperthyroidism
surgery and
successful in

or curing

leads to permanent



Factors affecting radioiodine therapy

Radioactive iodine was introduced as a means for
treatment of hyperthyroidism in 1941 by Hertz and
Roberts in the United States and it has since been
widely accepted as the gold standard for treatment of
hyperthyroidism and is preferred over surgery or
anti-thyroid medications (8). It has been established
as an effective treatment modality of the patients
with various etiologies of hyperthyroidism. It is less
expensive, highly effective, easy to administer,
tissue specific and safety has been proven in all age
groups (9 ). The goal of radioactive iodine (RAI)
treatment is to cure the hyperthyroidism and achieve
the long-term control (10). The treatment is highly
effective with a cure rate approaching 100% after
one or more treatments, depending on the dose
administered and various other factors (6).

A single dose of radioiodine therapy has a success
rate of 85-100% in patients with toxic nodular
goiter. Radioiodine therapy may reduce the size of
the goiter by up to 40% (11, 12).

PATIENTS AND METHODS

Initially 122 patients were selected but only 107
patients completed the follow-up. The study population
was randomly selected from the patients referred to the
Institute of Nuclear Medicine and Allied Sciences,
Sylhet for RAI therapy with the indications of Graves’
disease, toxic multi-nodular goiter, or single toxic
adenoma. Exclusion criteria were pregnancy, lactation
likely
consequences of the treatment, the usual precaution of

and severe Graves’ ophthalmopathy. The
radiation protection, necessity of follow up were fully
explained to the patients and attendants, and informed
written consent were taken before administering
radioiodine. All patients were pre-treated with anti-
thyroid drugs (ATD) to make them euthyroid or
boarderline hyperthyroid and discontinued medication
at least five days before RIT. A fixed dose of eight mCi

of radioiodine was given to the patients
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with Graves’ disease, 12 mCi was given to patients
of
radioiodine was given to patients with toxic multi-

with single toxic adenoma and 15 mCi

nodular goiter. The patients were done serum FT4
initially and followed up with serum T3, T4, and
TSH at three months, six months and one year of
RAI therapy. The clinically and biochemically
euthyroid and hypothyroid patients were considered
as cure of the disease. The patients who remained
hyperthyroid after six months of RAI therapy, the
second dose was given to them. All patients were
followed up at one year to see the final outcome.
The patients who remained hyperthyroid after one
year of radio-iodine therapy considered not cure and
recommended for the subsequent RAI therapy.

RESULTS

Baseline characteristics of the study subjects were
shown in Table 1. Among the 107 study population 75
patients (70.1 %) were female and 32 patients (29.9 %)
were male. About 94.7% cure rate was seen in female
patients and 93.8% cure rate was seen in male patients,
but the difference was not statistically significant
(P=0.92). The age range was between 18 to 72 years
with mean age 43.45+14.93 vyears. The
population was divided into two age groups. 47

study

patients (43.9%) were below 40 years and 60 patients
(56.1%) were above 40 years. The cure rate was 93.6%
of the patients aged less than 40 years and

95.0% of the patients aged above 40 years; the
difference was not statistically significant (P=0.51).
The etiologies of hyperthyroidism were Graves’
disease 53 (49.5%), single toxic adenomas 11 (10.3 %)
and toxic multi-nodular goiter (40.2 %). The cure rate
was 95.5% of the patients who were taking ATD for
more than one year and 92.7% of the patients who
were taking ATD for less than one year before the
therapy, the difference was not statistically significant (
P=1.95). The cure rate was 95.4 % of the patients who
showed FT4 level less than 35 pmol/L and the cure rate
was 92.7 % of the patients who
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showed FT4 level more than 35 pmol/ , the
difference was also not statistically significant (
P=1.54). The cure rate after one year for Graves’
disease was 45/53 (92.5%), for multi-nodular goiter
41/43 (95.3%) and for single toxic adenoma was
11/11 (100%).
statistically insignificant (P=0.65). The incidence of
radioiodine induced hypothyroidism was 6.5 % at
three months, 13.1% at six months and 15.0% at one
year and the overall incidence of cure rate of RAI
therapy after one year was 101 (94.4 %) (Table 2).

The difference was also not

Table 1: Baseline characteristics of the study

subjects with cure rate, total cure and p value.

Basclinc Noof | Curcafter | Curcafter | Curerate | P-Value
characteristics | patients | 03 months | 06 months | after 1 yr
Age Group
<40 years 47 24 (51.1%) | 38(80.9%) |44(93.6%) | 0.92
>40 years 60 | 34( 50 ( 57(95.0%)

56.6%) 83.3%)
Sex
Female 75 45(60.0%) | 63 71(94.7%)

(84.0%) 0.51

Male 2 13(40.6%) | 12(78.1%) | 30(93.8%)
Use of ATD
before RIT
More than 1 66 36(54.5%) | 57(86.4%) | 63(95.5%) | 1.95
year
Less than [ year 41 22(53.6%) | 31(75.6%) | 38(92.7%)
Free FT4
<35 pmol 65 | 40(61.5%) | 59(90.8%) | 62(95.4%) | 1.54
>35 pmol 4 18 (42.9%) | 29(69.0%) | 39(92.8%)
Etiology of
hypethyroidism
Graves’ disease 3 33(62.3%) | 45(84.9%) | 49(92.5%)
Toxic MNG 43 19(44.2%) | 45(814%) | 51(95.3%) | 0.65
Single {oxic 11 06(54.5%) 08(72.7%) | 1(100%)
adenoma

Table 2: Thyroidal status among the study population
at 3 months, 6 months and 12 months ( n = 107 ):

Follow-up | Euthyroid | Hypothyroid | Hyperthyroid
3 months 51 (47.7%) 7(6.5%) 49 (45.8%)
6 months 74 (69.2%) 14 (13.1%) 19 (17.8 %)
2nd dose of RAT
administered
12 months | 85(79.4%) | 16(15.0%) 6 (5.6%)
Total cure 101 (94.4%), Persistent hyperthyroidism 06 ( 5.6%)

DISCUSSION
Radioactive iodine treatment is an effective modality

for definitive treatment of hyperthyroidism with
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long-term cure. Conflicting results have been

produced in several studies that have attempted to

predict outcome following RAI therapy by
correlating cure rate with various pre-treatment
factors including age, gender, aetiology of

hyperthyroidism, goitre size, use of antithyroid
drugs, free thyroxine levels at diagnosis and thyroid
antibody status.

In this study, males and females showed similar
response to RAI therapy and no significant
association was observed between sex and cure rate
(P=0.92). This result is consistent with the outcome
of many other studies that did not show gender to be
a significant prognostic factor in patient responses to
RAI therapy. In contrast, Allahabadia et al (13)
found that after single dose of RAI therapy males
had a lower cure rate than females (67.6% vs. 76.7%,
P value 0.02).

The authors found a cure rate was 93.6% of the
patients aged less than 40 years and 95.0% of the
patients aged above 40 years. Compared to
Allahabadia et al (13) study where younger patients
(< 40 years ) had lower cure rate (68.9% vs. 79.3%)
than patients over 40 years of age, this study showed
higher percentage of good response in the younger
age group .

In our study, 49 patients (92.5%) had Graves’
disease (GD), 43 (40.2%) had toxic multi-nodular
goiter and 11 (10.3%) had a single autonomous
nodule where cure rate was 92.5% in GD, 95.3 % in
toxic multi-nodular goiter and 100% in single
autonomous nodule after one year. Cure rate was
also not significantly associated with etiologies of
hyperthyroidism (p=0.65) but Graves' patients had a
significantly higher incidence of hypothyroidism (p<
0.01). In contrast, incidence of euthyroidism was
significantly increased in toxic nodular goiter than
those of the patients with GD (p < 0.05). The
incidences of hyperthyroidism, euthyroidism, cure
rate, and persistent hyperthyroidism did not vary
significantly between females and male. But Wisam
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K et al. showed 80% of the patients had diffuse
goiter, 13.5% had multinodular goiter, while 6.5%
had a single autonomous nodule and showed
significant the response
hypothyroidism at six months was 58%, 48.1% and
42.9 % (14) Other reports showed there was no
difference in cure rate between the groups with

differences in rate:

Graves’ disease and those with toxic nodular goiter
(69.5% vs. 71.4%; P, not significant), but Graves’
patients had a higher incidence of hypothyroidism
(54.5% vs. 31.7%, P < 0.0001) like our findings.

The outcomes for patients who have received RAI have
differed from study to study. In our study, incidence of
hypothyroidism was 13.1% at six months, and 15.0% at
one year, which was lower than the findings of the
Wisam K, et al (13) where cumulative incidence of
hypothyroidism was 55.5% at six months and 67.9% at
one year. Shintu et al (15) showed hypothyroidism in
74.2% of subjects, mostly in the second trimester post
therapy. Similarly, in a study by Nebesio et al (16)
hypothyroidism was observed in 75% patients 40-to-90
days after RAI. By comparison, Ahmad et al (17)
reported that the cumulative incidence of
hypothyroidism following RAI treatment was 38.2%
after six months. The incidence increased to 55.8%
after one year and to 86.1% at 10 years. According to
Kendall-Taylor et al (18) the modal time to
hypothyroidism was three months and 64% of patients
were hypothyroid at one year.

The cure rate was 95.5% of the patients who were
taking ATD for more than one year and 92.7% of the
patients who were taking ATD for less than one year
before the therapy. In subjects who received ATD
more than one year showed good response but this
association was not statistically significant (P=1.95).
The cure rate was 95.4 % of the patients who showed
FT4 level less than 35 pmol/L and the cure rate was
92.7 % of the patients who showed FT4 level more
than 35 pmol/L, the difference was also not
statistically significant ( P=1.54).

Y Khalid, et al (19) showed one year following RAI
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treatment, 543 (93%) patients were either euthyroid
(162;28%) or hypothyroid (383;65%) and considered
“cured”; 39 (7%) patients remained hyperthyroid and
required further doses of RAI, with 34(6%) patients
requiring two doses and 5(1%) patients three doses. At
three months, 484 out of 571 (85%) patients, andat six
months, 490 out of 549 (89%) patients were “cured”.
On uni-variate analysis no correlation could be
established between the failure to respond to the first
dose RAI and age, gender, aetiology or use of
antithyroid medication (p = ns for all) although the rate
of hypothyroidism was significantly higher at the end
of one year in patients with Graves’ disease as
compared to those with toxic nodular disease (77.1%
vs. 50.3%, p<0.01). In this study, patient’s cure rate
was higher (94.4%). The high rate might have been
contributed by two factors: low sample size and higher
RAI absorption in this patients due to regional iodine
insufficiency compared to iodine sufficiency in regions
where other studies were conducted.

In another study, only 16% of the subjects (20/79)
who received a five mCi fixed dose radioiodine for
treatment of thyrotoxicosis were hypothyroid at the
end of one year after therapy. This study also noticed
that age, sex and pre-treatment thyroid hormone
values had no influence on outcome, but size of
goiter had a direct relationship, larger goiters were
associated with higher treatment failure (9, 20).

As a final consideration, it is essential to close follow
up and management of these patients. It is possible to
avoid long term debilitation and sequele involved with
hypothyroidism (21) and manage this condition closely,
so the patient can live a normal life without co-
morbities caused by iodine-131 therapy.

CONCLUSION

The goal of therapy for hyperthyroidism is to achieve a

non-hyperthyroid  status—either  euthyroidism or

iatrogenic hypothyroidism that has been completely
to state with oral

compensated the euthyroid

levothyroxine. Follow up is necessary for both
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management of hypothyroid patients and also for
selection of the patients for subsequent RAI therapy.
From this study it can be concluded that cure rate of
RAI therapy is quite good and the pretreatment
factors have little influence on the final outcome.
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