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Abstract

The aim of this study was to identify factors
associated with recurrence of hyperthyroidism af-
ter r3rl treatment, in particular to examine if post-
treatment administration of antithyroid drugs
(ATD) is associated with an increased risk of re-
currence. The study population comprised 210
consecutive hyperthyroid patients referred for r3rl

treatment and,followed one year hereafter. The
patients were included in a previously published
randomized clinical trial comparing the effect of
fixed versus calculated r3rl doses on the outcome.
The association of variables describing the patien-
ts and the treatment with the outcome was exami-
ned. Single variables were compared using the
Mann-Whitney test or Fisher's exact probability
test and combinations of variables were assessed
using logistic regression analysis. Recurrence of
hyperthyroidism occurred in l3Vo of the patients
who did not receive ATD after r3rl treatment and
rn37Vo of the patients who did receive ATD after
r3rl treatment. The only independent variables si-
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gnificantly related to the recurrence of hyperthyroi-
dism were resumption of ATD after r3rl treatment
of hyperthyroidism (p = 0.0002), higher thyroid
volume (p = 0.004), lower r3rl dose (p = 0.001),
and higher pretreatment Ff3I (p = 0.007). Future
treatment regimes should take this into considera-
tion and avoid the administration of ATD afterr3rl
treatment.

Introduction

r3rl has become one of the most commonly
used agents for the treatrnent of hyperttryroidism r-s.

The ideal dose, would be that causing just enough
damage to the thyroid gland to reduce thyroid fun-
ction to normal without causing hypothyroidism.
Antithyroid drugs (ATD) have been administered
before and after 13rI treatment in order to restore
euthyroidism as quickly as possible. Nygaard et
al.6 have shown that pretreatment with ATD did
not reduce the incidence of early hypothyroidism
in r3tl Eeated patients with Graves' disease.
Likewise, Aro et al.7 have previously shown that
the administration of carbimazole prior to and af-
ter r3rl treatrnent of hyperthyroidism did not in-
fluence the incidence of hypothyroidism when
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re are various opinions as to the influence on re-
curence or persistence of hyperthyroidism and
incidence of early and late hypothyroidisms-r3.

The aim of the present study was to assess

which variables were associated with reculrence
after r31I treatment. In particular we wished to exa-
mine whether ATD administered after 131I treat-
ment have an independent influence on recurrence
of hyperthyroidism.

Materials and methods

The study population consisted of.22t conse-
cutive hyperthyroid patients referred for 131I treat-
ment. The diagnosis of hyperthyroidism was ba-
sed on clinical symptoms and paraclinical data.
Inclusion criteria: 1) Age > 18 years; 2) No pre-
gnant or lactating women; 3) No previous 131I tre-
atment; 4) No previous thyroidectomy; 5) No cli-
nically evident thyroid associated ophthalmopa-
thy. Patients were recruited from october 1990
through may 1993. The patients were randomly

Tab.I.
Data for 210 hyperthyroid patients (median and range for
quantitative variables, number and percent for qualitative
variables).

Number
Male
Female
Age (years)
ATD prior to 131I treatment
ATD after BrI treatment
Diffuse glands
Multinodular glands
Hot adenomas

2to
v+

186
62
187
163
60
115
35

Thyroid volume (ml) 42.5
24 h radioactive iodirie uptate (Vo') 62.5
131t dose (MBq)
Fixed dose regime
Calculated dose regime
Endpoints:
Recurrence (hyperthyroidism)
Euthyroidism
Hypothyroidism

allocated la to one of two dosage schemes with r3rl,

previously demonstrated to be equal with regard
io outcome: A fixed dose regime comprising do-
ses of 185, on gland size
assessment calculated 131I

dose based (diffus-e, mul-
tinodular, sotitary adenoma), an accurate thyroid
volume measurement, and a Vl-hotx r31I uptake
determination 15.

Before treatment with t3rl a hTc-pertechneta-

te scintigram, a24 hour uptake of 131[, and an ul-
trasonic estimation of thyroid volume were per-
formed. The patients were followed, before treat-
ment, and after 1,2,3, 6,9, and 1-2 months with
measurements of serum T4,T3 and T3 resin up-
take test, and a serum freeT4 index (FT4D (serum
T4 multiplied by the T3 resin uptake test), FT3I,
and TSH15.

Four patients died for reasons unrelated to
hyper-thyroidism and seven were lost during the
follow-up period. The remaining2lo patients were
included in the analysis (Tab. I).

The patients were followed for 12 months af-
ter r3rl treatment. In the final classification 12 mon-
ths after the initial r3rl dose the patients could be
classified as L) euthyroid - normal FT3I and FT4I
with low or normal TSH values without thyroid
medication; 2) hyperthyroid - FT4I and/or FT3I
values significantly elevated 1 month or more af-
ter withdrawal of antithyroid drugs. (A second r3rl

dose was not given until 6 months after the initial
131I treatment); 3) hypothyroid - subnormal thyroid
function, that is low FT4I and elevated values of
TSH, or euthyroid on thyroxine substitution. Tran-
sient hypothyroidism (thyroxine replacement the-
rapy could be withdrawn within 6 months of 131[

treatment) was excluded.
ATD were administered prior to 131[ treatment

either by us or by the referring doctor to establish
euthyroidism as quick as possible. Thionamides
were withdrawn 4 days before 13rI treatment and
ATD were resumed 7 days after 131I treatment for
a period of 3 weeks.

Statistical analysis

Of the 210 patients studied 67 developed re-
currence (hyperthyroidism) while 143 did not. Each
of the descriptive variables characterizing the pa-
tients were compared between these two groups
using Mann-Whitney ranksum test (quantitative
variables) or Fisher's exact probability test (quali-

298
104
106

67
L23
20

QL.aVo)
(88.6Vo)
(26-8s)
(89.OVo)
(77.6Vo)

Q8.6Vo)
(54.88o\
(16.7Vo\
(8-282)
(22-eL',)
(37-74O)

@9.5vo)
(s0.svo)

Qr.9Vo)
(58.6Vo)
(9.SVo)



tative variables). The combined association of more
descriptive variables with recurrenoe was studied
using logistic regression analysis 16. The logistic
regression model is as follows:

variables z, - zo.

All descriptive variables were considered for
inclusion in the logistic regression model. To ful-
fill the model assumption of linearity and to give
the best fit in the model, a logarithmic transforma-
tion of some highly skewed variables had to be
used. The final model was obtained usingbacl«rard
elimination of insignificant variables (p > 0.05).
The following variables were excluded: Gender,
age, type of thyroid gland, V{-how 13rI uptake,
TSH, FT4I, ATD prior to 131I treatment, type of
ATD, duration of ATD, and dosage regimes
(Tab.II).

Results

Recurrence of hyperthyroidism occurred in 67
(32Vo) of the 210 patients.

By univariate analysis the following variables
were associated with recurence: ATD after 131I

treatment, diffuse glands, higher 24-hour ,rrlp-
take, higher pretreatment FT3I,longer duration of
pretreatment with ATD, and more frequent use of
carbimazole before and after the 131I treatment.

In multivariate analysis (Tab. II) the following
variables had significant independent associations
with recurrence: lower r31I dose (p = 0.001), hi-
gher thyroid volume G = 0.004), higher pletreat-
ment FT3I (p = 0.007), and ATD after 131I treat-
ment (p = 0.0007). Among the 47 patients who did
not receive ATD after 13rI treatment 6 (L3Vo) had
recurrence of hyperthyroidism, whereas 61 of the
L63 QTVo) patients who received ATD after 131I

treatment had recurrence of hyperthyroidism.

Discussion

We and others have compared standard versus
calculated r3rl treatment for hyperthyroidism
without finding any significant difference in re-
gard to recurrence of hyperthyroidism between the
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two dosage schemes 1517. This is confirmed by the
logistic regression analysis in the present study. In
contrast to the univariate comparison the logistic
regression model gives the independent associa-
tions with recunence of hyperthyroidism, i.e. each
of the signifrcant associations are adjusted for the
influence of the others. Thus the influence of ATD
after r31I treatment remains sigrificant even when
the influence of the other variables is also taken
into account.

In 1954 Stanbury et al. rE demonstrated that the
administration of methimaznleresulted in a decre-
ased half-time for 13rI in the thyroid gland and a
significant increase in the urinary excretion of io-
dide. Peters et al. 17 allowed ATD for 2-3 months
after radioiodine application, but they do not men-
tion the exact time interval from the r3rl treatment
to the resumption of ATD, thus the possible in-
fluence of adjunctive ATD on outcome is difficult
to assess. The high frequency ofpersistent hyper-
thyroidism among patients with Graves' disease
from the calculated dose regime in our recent stu-
dy was striking and might be explained by the
administration of antithyroid medication to the
patients after t3rl treatment 12. Bertelsen et al. re

aimed at ablating the thyroid gland with a standard
555 MBq 131I dose for patients with Graves' dise-
ase but within one year hypothyroidism was indu-
ced in only 4lVo. Furthermore,33Vo of the patients
had to have additional 13rI therapy. ATD, which
had been administered to nearly all of their patien-
ts until 7 days prior and again 4 days after t31I tre-
atment, may contribute to the high frequency of
recuIrence.

The thionamides inhibit the oxidation and or-
ganification of iodine and the coupling of iodotyro-
syl residues to form iodothyroninesæ. As inhibi-
tors of these peroxidatic reactions ATD may pre-
vent organic iodination of 13rI.

tion of the impact of radiation on the environment
may be achieved as well as a reduction in the fi-
nancial expenses of repeated r31I treatment of hyper-
thyroidism. Future regimes should also consider
the administration of larger 131I therapy doses or
repeated doses, especially when treating large goi-
ters.

Thyroid scintigraphy and a 24-how r3rl uptake
may, however, be reserved for diagnostic purpo-
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ses, and are not to be recommended for the routine
treatment of hyperthyroidism. We may still re-
commend a semiquantitative fixed dose regime
taking thyroid size into account, a regime thit al-
lows the administration of ATD prioi to r3rl treat-
ment and does not take the type of thyroid gland
into account ls.
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