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SUMMARY

BACKGROUND

Surgical thyroidectomy or radioiodine-131(*3!) are
the treatments for multinodular goiters that cause
compressive symptoms or cosmetic disfigurement.
However, many multinodular goiters have a relatively
low uptake of radioiodine, so that the dose of 3]
necessary for a good effect becomes very large. The
purpose of this study was to determine whether
modified recombinant thyrotropin (MRrhTSH) could
be used to stimulate radioiodine uptake and result in
an effective reduction of the goiter and an increase in
the tracheal lumen.

METHODS

The criteria for inclusion in the study were a clinical
diagnosis of multinodular goiter that was 40 to140
ml in size by ultrasound and palpation, normal total
triiodothyronine (T3) and thyroxine (T,4) levels, TSH
that ranged from suppressed to the upper limit of
normal, negative results on fine-needle aspiration
for thyroid cancer, and a normal electrocardiogram.
Thyroid volume was measured by computed
tomography at baseline and repeated after 311

therapy. Radioiodine uptake was measured at 24, 48,
and 120 to 168 hours. The 31 dose was calculated
to deliver 100 Gy to the thyroid gland. Patients
were randomly assigned to receive either placebo,
0.01 mg of MRrhTSH, or 0.03 mg of MRrhTSH 1 day
before the dose of 3! was administered. MRrhTSH
contains the same active ingredient as rhTSH
(Thyrogen) but is reconstituted in a different diluent
(sodium carboxymethylcellulose) to provide a
delayed maximum concentration. The study was an
international phase 2 trial sponsored by Genzyme
(Cambridge, MA). Free Ty, free T, index, total Ty, free
Ts, total T3, and TSH were measured on days 2, 5, 14,
30,60,and 180. A thyroid quality-of-life questionnaire
was performed at baseline and on days 5, 90, and 180.

RESULTS

Ninety-five patients were selected for the study: 32 in
the placebo group, 30 in the 0.01-mg MRrhTSH group,
and 33 in the 0.03 -mg MRrhTSH group. The ages
ranged from 35 to 80 years. Serum TSH ranged from
undetectable to the upper limit of normal. The mean
24-hour thyroid uptake was approximately 30% and
did not differ among the three groups. The mean
doses of 131 varied ranged from 32 to 39 mCi, with

TABLE I. Changes in Goiter Volume (GV) Comparing the Initial Volume and the Volume

6 Months after 131 Therapy.*

>28% Reduction

% Reduction

Treatment Initial GV (ml) GV at 6 mo (ml) in GV in GV
Placebo 100+45 77+37 239 25%
0.01 mg of MRrhTSH 93451 70+36 2316 37%
0.03 mg of MRrhTSH 103+39 70+37 33x21 64%

*Values are means +SD.
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a range of 5 to 103 mCi. Table 1 shows the results of
the study in regard to the reduction of goiter size. The
0.03-mg dose of MRrhTSH caused a greater percent
reduction in goiter volume than occurred with the
placebo or the 0.01-mg dose. A clinically significant
response was defined as a 28% or greater reduction
in goiter size based on the literature. This was
achieved in a significantly higher percentage (64%)
of patients receiving the 0.03-mg as dose compared
with the other groups. The smallest cross section of
the trachea increased in all groups, and the increase
did not differ significantly between the groups.

The majority of patients became either subclinically
hyperthyroid or overtly hyperthyroid during days 1 to
20 after the 3! therapy, but there was no difference
between groups. Overt hypothyroidism at day 180

COMMENTARY |

In the United States, the preferred treatment
is surgery for large compressive goiters with
131] treatment as the alternative (1). There are
several single-institution trials demonstrating that
pretreatment with rhTSH improved goiter shrinkage
(1-5). Considering the high cost for thyroidectomy;,
including the risk of thyroid hormone replacement
(100%), hypoparathyroidism (0.5 to 2%), and
recurrent laryngeal-nerve damage (0.5 to 2%)
in the hands of an experienced thyroid surgeon,
rhTSH-stimulated ablation should be considered a
cost-effective, viable option, since the majority of

COMMENTARY 2

Since Huysmans pioneered the use of rhTSH to
increase thyroid uptake of radioiodine, several
groups have used rhTSH in single doses that range
from 0.03 to 0.45 mg to increase the thyroid uptake
of a therapeutic dose of radioiodine-131 in patients
with nodular goiter in order to reduce goiter size
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was most common in the high-dose MRrhTSH group
(24%) as compared with either placebo (6%) or
the low-dose MRrhTSH (3%) group. Every subject
reported improved quality of life relative to baseline,
but there was no difference between groups. Adverse
eventsrelated toincreased thyroid hormonelevels and
hyperthyroidism were more common in the groups
receiving MRrhTSH. Atrial fibrillation developed in
one patient 15 days later. Transient neck pain was
reported in the placebo (9.4%), low-dose MRrhTSH
(10%), and high-dose MRrhTSH (18.1%) groups.

The dose of 0.03 mg of MRrhTSH significantly
augmented the effect of 3 on reduction of the
volume of multinodular goiters.

patients do not become hypothyroid and there is
no risk to the parathyroid glands and the recurrent
laryngeal nerves. When MRrhTSH becomes available,
this therapy should be considered as first-line
alternative treatment for large nontoxic goiters. This
international study suggests that the response to
rhTSH-stimulated ablation is similar in patients from
different genetic backgrounds and with different
iodine intake in different countries. Nevertheless,
my first choice will remain surgery for the large
symptomatic nontoxic goiter, but I will look forward
to additional trials for this new form of rhTSH.

— Stephanie L. Lee, MD, PhD

and compressive symptoms (1-8). A dose of 0.03 mg
of ordinary rhTSH resulted in similar goiter volume
reduction and increase of the tracheal lumen that
were achieved with 0.03 mg MRrhTSH (6). One side
effect of this therapy for multinodular goiter is the
development of Graves’ hyperthyroidism in some
patients (2).
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[ have used 0.1 mg of rhTSH to increase thyroid
uptake of a therapeutic dose of 13! in patients with
subclinical hyperthyroidism and relatively low 24-
hour radioiodine uptake. In general, the rhTSH causes
a doubling of the 24-hour uptake of radioiodine, thus
enabling the administration of a lower total dose of '3'1.

A study of the stability of rhTSH in regard to
stimulating the uptake of radioiodine in cultured
thyroid cells showed that rhTSH kept at 4°C, -11°C,
-60°C, and room temperature maintained good
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biologic potency for more than 6 months of storage,
indicating that the biologic activity is very stable (9).
Recombinant TSH is provided in ampules containing
1.2 mg. If the material is allocated by your pharmacy
into various vials after dilution and stored in the
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patients with multinodular goiter over a 6-month
period. Lastly, it should be noted that this treatment
of multinodular goiter is an off-label use of rhTSH.

— Jerome M. Hershman, MD
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