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ABSTRACT

Radioiodine (*311) is the preferred definitive treatment for Graves’
hyperthyroidism. Pretreatment with antithyroid drugs is often used
to avoid thyroid hormone discharge after 311 ablation. However, this
may represent an unnecessary increase in risk and costs. Fifty-one
patients with Graves’ disease were randomly assigned to receive 1311
alone (28 patients) or '*'I plus pretreatment with methimazole (30
mg/day; 23 patients). Methimazole was interrupted 4 days before 1311
therapy. Serum T, free T, (FT,), and T; were measured on days —4
and —1, on the day of treatment, and on days 2, 5, 7, 14, 20, and 30.

In patients receiving '*'I alone, mean serum T, levels did not
change after therapy. Mean serum FT, and T; levels decreased sig-
nificantly 5 days after **'I administration (15% and 18%, respective-

ly). Serum Tj reached its lowest level on day 30 (38%). With pre-
treatment, mean serum T,, FT,, and T4 levels increased (38%, 39%,
and 70%, respectively) after methimazole discontinuation and before
131] administration. After *!1, serum T, levels peaked on day 7 (23%
vs. treatment day; 70% vs. baseline); FT, levels peaked on day 14 (53%
vs. treatment day; 107% vs. baseline). The serum T concentration
increased 9% on day 2 (85% vs. baseline) and decreased from day 14
(15%) to day 30 (21%). We conclude that interruption of antithyroid
drugs causes a short term increase in serum thyroid hormone levels
in patients with Graves’ hyperthyroidism receiving **!I. Thyroid hor-
mone levels stabilize or decrease during the first 30 days after *3'I
therapy. (J Clin Endocrinol Metab 84: 4012—4016, 1999)

RAVES’ DISEASE is the most common cause of hyper-
thyroidism in adults aged 20-50 yr (1). Radioactive
iodine has been widely used for treatment of Graves’ hy-
perthyroidism, and its efficacy, safety, and low cost have
made it the preferred treatment for this disorder (2). Exac-
erbation of hyperthyroidism, observed in some patients after
radioiodine therapy, has been attributed to follicular disrup-
tion followed by radiation damage, with subsequent leakage
of the preformed thyroid hormone into the circulation (3).
Because antithyroid drugs block thyroid hormone synthesis,
it is thought that patients should receive methimazole or
propylthiouracil before radioiodine dosing to deplete thy-
roid hormone stores and decrease radioiodine therapy haz-
ards. Nevertheless, few studies have assessed the efficacy of
this approach, which may represent an unnecessary increase
in treatment risk and costs. Moreover, antithyroid drug ther-
apy has been associated with relative radioresistance and
with a decrease in radioiodine therapy effectiveness (4).
Few studies have focused on short term serum thyroid
hormone changes after radioiodine administration. The ac-
cumulated data show conflicting results. Some studies report
short term elevation in thyroid hormone levels (5, 6), whereas
others report no changes (7, 8) or a decrease in thyroid hor-
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mone levels after radioiodine therapy (9, 10). None of those
studies has examined the relative effects of pretreatment
with antithyroid drugs on the short term biochemical course
after radioiodine administration.

The role of pretreatment with antithyroid drugs was re-
cently addressed by Burch et al. (11), who reported a transient
increase in thyroid hormone levels after interruption of drug
treatment for radioiodine therapy, with no further increase
in hormone levels after radioiodine administration. Those
researchers have also shown that serum thyroid hormone
levels decrease after radioiodine therapy without pretreat-
ment with antithyroid drugs. However, that study did not
follow a randomized control design, and only four patients
were assigned to radioiodine therapy without pretreatment
with antithyroid drugs.

Radioactive iodine therapy without pretreatment with an-
tithyroid drugs may be a safe, effective, and less expensive
alternative to treat Graves’ hyperthyroidism. Therefore, the
present randomized, prospective study was designed to
evaluate the effect of pretreatment with antithyroid drugs on
short term thyroid hormone levels after radioiodine therapy
in Graves’ hyperthyroidism.

Subjects and Methods
Subjects

The study was carried out between February 1997 and August 1998.
Consecutive patients with a recent diagnosis of Graves’ disease attend-
ing the Endocrine Division at Hospital de Clinicas de Porto Alegre were
eligible. Graves” hyperthyroidism was diagnosed on the basis of sup-
pressed TSH levels by sensitive assay, elevated serum thyroid hormone
levels and 24-h radioiodine uptake, and detectable levels of antibodies
against the TSH receptor. Exclusion criteria were previous treatment
with radioiodine or thyroidectomy, signs of moderate or severe oph-
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thalmopathy (proptosis >22 mm, ophthalmoplegia, chemosis, or lag-
ophthalmos), severe heart disease (symptomatic coronary heart disease,
class III heart failure, New York Heart Association criteria), debilitating
conditions, and large and compressive goiters (>150 g). Patients pre-
viously treated with antithyroid drugs whose treatment had been in-
terrupted at least 3 months before the study were included.

Sixty patients were enrolled. Five patients were lost to follow-up; 1
was excluded because of pregnancy, and 3 patients did not achieve
biochemical euthyroidism after treatment with methimazole. Thus, 51
patients participated in the study.

During the enrollment period the patients underwent a complete
physical examination, including ocular examination and electrocardio-
gram. Data about duration of the disease, previous antithyroid drug
therapy, and history of smoking were recorded, and thyroid volume was
assessed by ultrasound. The study protocol was approved by the ethics
committee at the Hospital, and all patients gave their informed written
consent.

Treatment protocol and serial evaluation

Patients were randomly assigned to receive radioiodine therapy
alone (28 patients) or pretreatment with antithyroid drugs plus radio-
iodine therapy (23 patients). In the first group, on the day of treatment,
patients received a dose of radioiodine (200 uCi/g thyroid tissue as
estimated by ultrasound, corrected by 24-h radioiodine uptake). A clin-
ical and laboratory assessment was performed on the day of treatment
and on days 2, 5, 7, 14, 20, and 30 after treatment.

In the second group, patients were treated with methimazole (30 mg
daily) until biochemical euthyroidism was achieved. Patients were con-
sidered to have reached euthyroidism when serum thyroid hormone
levels were within the laboratory reference range. Antithyroid therapy
was interrupted 4 days before patients were given radioiodine (radio-
iodine dose was calculated in the same way as for the first group, based
on a second 24-h radioiodine uptake performed on the day of treatment).
A clinical and laboratory assessment was carried out on days 4 and 1
before radioiodine therapy, on the day of treatment, and on days 2, 5,
7,14, 20, and 30 after radioiodine therapy.

Clinical evaluations were always performed by the same physician,
who did not know whether the patient had received methimazole. To
evaluate the degree of thyrotoxicosis, Wayne’s questionnaire was em-
ployed (euthyroidism, =10; suspicion of hyperthyroidism, 11-19; hy-
perthyroidism, =20) (12); After radioiodine administration, symptoms
and signs of thyrotoxicosis were graded according to Wayne’s therapy
index (12). Serum levels of T, free T, (FT,), and T; were measured every
morning on days scheduled for clinical and laboratory assessment, as
described above. None of the patients received antithyroid drug therapy
during the 30 days after radioiodine therapy. The B-adrenergic blocking
agent propanolol (40-120 mg/day) was given to patients when tachy-
cardia was more than120 beats/min.

Serum hormone measurements

Assays were performed on batched serum samples (duplicates) that
had been stored at —20 C pending study completion. Serum T, and T,
levels were measured using RIA (Diagnostic Products, Los Angeles, CA;
Immunotech, Marseille, France), and serum FT, was measured using
Coat-a-Count assay (Immunotech, Marseille, France). Intraassay coef-
ficients of variation were as follows: Ty, 3-8%; T5, 7-10%; and FT,, 3-6%.
For values in the hyperthyroid ranges, intraassay coefficients of varia-
tion were the following: Ty, 6-9%; T5, 6-12%; and FT,, 4—8%. Interassay
coefficients of variation were as follows: T,, 10%; T5, 12%; and FT,, 7%.
TSH was measured with a double antibody-sensitive assay (Immulite,
Diagnostic Products). Plasma levels of TSH antibodies were determined
by radioreceptor assay (CIS-Bio International, Cardiff, France). Refer-
ence ranges for each of these assays are shown in Table 1.

Statistical analysis

Baseline clinical and laboratory characteristics of the two groups of
patients were compared using the x* test or Fisher’s exact test for qual-
itative variables or using Student’s f test or Mann-Whitney’s U test for
quantitative variables. In each group, the variation of Wayne’s therapy
index and thyroid hormone levels over time was assessed by ANOVA
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TABLE 1. Baseline characteristics of the two groups of patients
with Graves’ hyperthyroidism

Radioiodi Methimazole-
adioiodine P

- radioiodine

group (n = 28) group (n = 23)
Age (yr) 345+ 7.8 37.6 £ 7.8
Sex (M/F) 4/24 2/23
Smokers (n) 13 9
Body mass index (kg/m?) 22.0 + 3.2 23.0 £ 4.1
Range of disease duration 7 (1-72) 12 (1-120)
(months)

Wayne’s clinical index® 243 £9.1 22.8 £6.9
Thyroid vol (mL)® 38.1 +18.2 324 +15.0
24-h radioiodine uptake (%)° 749 + 174 71.8 = 235
T, (ng/dL) 22.7 £ 9.6 23.6 £ 5.8
Free T, (ng/dL) 4.6 = 0.46 4.8 = 0.40
Ty (ng/dL) 476.8 + 213.9 4445 + 195.1
TSH conc. (uIU/mL) <0.03 <0.03
TRADb (U/L) 68 (10-944) 68 (6.1-275)

Values shown represent the mean = SD or median (range). The
reference ranges for laboratory values are as follows: T,, 4.5-12.5
ng/dL (56.3-160.9 nmol/L); free T,, 0.6—1.8 ng/dL (8.4—23.2 pmol/L);
Ts, 78-182 ng/dL (1.19-2.8 nmol/L); and TSH, 0.4—4.5 mU/L. Normal
values for TSH receptor antibody are less than 11 U/L. To convert T,
values to nanomoles per L and free T, values to picomoles per L,
multiply by 12.87. To convert T values to nanomoles per L, multiply
by 0.01536. All P values for comparisons between groups were 0.05 or
more.

¢ Euthyroidism index, =10; suspicion of hyperthyroidism, 11-19;
hyperthyroidism, =20.

® Thyroid volume was measured by ultrasonography.

¢ Iodine uptake was measured 24 h after the oral administration of
5 uCi (200 kBq) **' and expressed as a percentage of the administered
dose. The reference values are 15-35%.

by repeated measures (Friedman'’s test), followed by Dunnett’s test. The
correlation between changes in therapy index and serum thyroid hor-
mone levels over time was assessed using Spearman’s rank correlation
procedure. P < 0.05 was considered statistically significant. The Statis-
tical Package for Social Science 7.5 professional software (SPSS, Inc.,
Chicago, IL) was used for statistical analysis.

Results
Study population

The characteristics of the 51 patients with Graves” hyper-
thyroidism who were randomly assigned to receive radio-
active iodine alone or radioactive iodine plus treatment with
antithyroid drug are shown in Table 1. There were no sig-
nificant differences between the 2 groups with respect to any
of the characteristics listed.

Patient follow-up

The median for the period of time required to achieve
biochemical euthyroidism in the group of patients pretreated
with antithyroid drugs was 12 weeks (2-48 weeks). The
mean number of medical visits was significantly higher in
this group (3 = 1 vs. 12 = 4; P < 0.001). The 24-h radioiodine
uptake determined 4 days after stopping methimazole in
pretreated group was not different from that before treat-
ment (78% vs. 72%; P = 0.589). The mean given dose of
radioiodine (10.4 * 54 vs. 8.2 = 3.9) and the number of
patients using propranolol (three vs. two) and/or oral con-
traceptive (eight vs. eight) were similar in both groups. Me-
thimazole was replaced by propylthiouracil (300 mg/day) in
three patients who developed rash or pruritus.
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