Area under the curve of TSH after
levothyroxine withdrawal versus
administration of recombinant
human TSH (rhTSH): possible
implications for tumor growth
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versus administracdo do TSH recombinante humano:
possiveis implicagcoes no crescimento tumoral
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ABSTRACT

The levothyroxine withdrawal (L-T4) for some weeks results in prolonged exposure to
elevated TSH. In contrast, administration of recombinant humanTSH (rhTSH) promotes a short
period of hyperthyrotropinemia. The objective of this study was to compare the area under the
curve (AUC) of TSH obtained after L-T4 withdrawal versus administration of rhTSH.

Thirty patients received 0.9 mg rhTSH for two consecutive days, and 64 were prepared by L-T4
withdrawal for four weeks, with the latter being reintroduced 48 hour after '*'l. Measurement
of TSH were performed before the first rhTSH ampoule; immediately before and seven and 14
days after '*'l; before L-T4 withdrawal; and, weekly, up to two months after "*'I. The AUC
obtained after rhTSH was 4.6 times smaller than that obtained after L-T4 withdrawal (532 ver-
sus 2,423 mlU/L per day). It should be emphasized that, on average, in the latter group, 58.5%
of the AUC corresponded to the period after reintroduction of hormone therapy.

Surprising difference in the TSH AUC was demonstrated between rhTSH administration versus
L-T4 withdrawal. Arq Bras Endocrinol Metab. 2009:53(6):767-70
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RESUMO

A suspensao de levotiroxina (L-T4) por algumas semanas resulta em exposi¢ao pro-
longada a0 TSH elevado. Em contraste, a administracdo doTSH recombinante (rhTSH) promove
um curto periodo de hipertirotropinemia. O objetivo deste estudo foi comparar a area sob a
curva (do inglés “area under the curve’; AUC) do TSH obtida apos suspensao da L-T4 versus a
administracao do rhTSH. Trinta pacientes receberam 0,9 mg de rhTSH por dois dias
consecutivos, e 64 foram preparados com suspensao da L-T4 por quatro semanas, com reintro-
ducao dessa terapia 48 horas apos o radioiodo. As medidas de TSH foram realizadas antes da
primeira ampola de rhTSH; imediatamente antes e sete e 14 dias apos o '*'l; antes da suspensao
da L-T4; e, semanalmente, até dois meses apds o ™'l. A AUC do TSH obtida apos
rhTSH foi 4,6 vezes menor do que a alcancada apds suspensao da L-T4 (532 versus 2.423 mUI/L
ao dia). Enfatiza-se que, em média, no ultimo grupo, 58,5% da AUC correspondeu ao periodo
apos a reintroducao da terapia hormonal. Surpreendente diferenga na AUC do
TSH foi demonstrada entre a administracao do rhTSH versus suspensao da L-T4. Arq Bras Endocrinol
Metab. 2009;53(6):767-70
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Area under the curve of TSH

INTRODUCTION

timulation of growth is one of the responses me-

diated by TSH in the normal thyroid. Well-diffe-
rentiated tumors (papillary and follicular carcinomas)
preserve, at least in part, this property of normal tissue.
Therefore, although TSH is not the only stimulus and
its effect is influenced by other factors, the role of this
hormone in the recurrence of these tumors after sur-
gery seems to be well-defined (1).

The classical preparation for ablation or therapy
with "I, which consists in levothyroxine withdrawal
(L-T4) for some weeks, results in prolonged exposure
to elevated levels of TSH, even after reintroduction of
hormone therapy (2). In contrast, administration of re-
combinant human TSH (rhTSH) promotes a short pe-
riod of hyperthyrotropinemia, with the perspective of
distinct effects on tumor growth. In the present study,
we compared the area under the curve (AUC) of TSH
obtained after L-T4 withdrawal versus administration
of rhTSH, considering that this is the best approach to
evaluate the intensity of the TSH stimulus (3,4).

METHODS

The characteristics of the patients have been published
previously (5). In summary, 94 patients with well-differ-
entiated thyroid carcinoma aged 18-65 years, who had
been submitted to total thyroidectomy and presented
no apparent disease after surgery, were studied. L-T4
therapy was initiated immediately after thyroidectomy
and ablation with radioiodine (3.7 GBg (100 mCi) was
performed between eight to ten weeks later. Thirty pa-
tients received 0.9 mg rhTSH for two consecutive days,
followed by T administration on the third day; 64 pa-
tients were prepared by L-T4 withdrawal during four
weeks (acquisition of thTSH was not feasible), with the
latter being reintroduced 48 hour after '*'I administra-
tion (5). The groups were similar in terms of gender,
age and tumor characteristics; all patients presented up-
take in the thyroid bed < 2%, and none of them had
distant metastases on RxWBS (5). The study was ap-
proved by the Ethics Committee on Research of our
Institution (Santa Casa de Belo Horizonte), and the
subjects gave written informed consent.

Samples for the measurement of TSH were collect-
ed before the first thTSH ampoule; immediately before
and seven and 14 days after *'T administration or before
L-T4 withdrawal; and weekly, up to two months after
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ablation. The AUC values were calculated based on
mean TSH levels using a standard trapezoidal model.

TSH was measured with a chemiluminescent assay
(Advia Centaur System, Bayer Corporation), with an
inter-assay coefficient of variation < 6% for values rang-
ing from 0.26 to 83 mIU/L, and reference values of
0.3 to 5 mIU/L (euthyroid).

Means were compared between groups by the Stu-
dent’s t-test or the nonparametric Mann-Whitney U
test. The Fisher exact test or % test was used to detect
differences in the proportion of cases. A p-value of less
than 0.05 was considered significant.

RESULTS

TSH levels were similar in the two groups before rhTSH
administration and before L-T4 withdrawal (TSH < 0.1
mlU/L, 40 versus 37.5%; TSH < 2 mIU/L, 90 ver-
sus 92.2%, respectively), but were higher in the rh'TSH
Group immediately before '*'I administration (118 =
28 versus 85 £ 23 mIU/L, p < 0.05) (5). The average
daily L-T4 dose was 178 ng or 2.2 pg/kg, with no di-
fference between groups.

The AUC obtained after rhTSH administration was
4.6 times smaller than that obtained after L-T4 with-
drawal (532 versus 2,423 mIU /L per day; p < 0.0001)
(Figure 1). The AUC ranged from 305 to 906 mIU/L
per day in the rhTSH Group and from 996 to 4,022
mlU/L per day after L-T4 withdrawal. It should be
emphasized that, on average, in the latter group, 58.5%
(range: 45% to 71%) of the AUC corresponded to the
period after reintroduction of hormone therapy.
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Figure 1. Curve of TSH after L-T4 withdrawal (hachure line) versus administration of
rhTSH (continuous ling).
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DISCUSSION

The intensity of the TSH stimulus on responsive tis-
sues has better evaluation if based on the AUC than
when the peak TSH is used (3,4). The AUC was ap-
proximately 4.5 times smaller after rhTSH administra-
tion than after L-T4 withdrawal for four weeks, even in
the presence of higher peak TSH, demonstrating that,
if adjusted for the same peak concentration, this differ-
ence is even greater. Considering only the period after
reintroduction of L-T4, Maini, Sciuto and Tofani (6)
reported an AUC (mean TSH) of 2,797 mIU/L per
day, for a daily dose of 100 pg, and 1,634 mIU /L per
day, for a daily dose of 150 pg. In the present study,
this value was 1,415 mIU /L per day, since the patients
reinitiated therapy using the same daily L-T4 dose that
was previously able to normalize TSH (< 2 mIU/Lin >
90% of cases), on average, 178 pg or 2.2 png/kg. Thus, the
administration of daily doses of 100 ng or < 2 ng/kg, un-
less they were able to normalize or suppress TSH pre-
viously, probably resulted in a greater AUC than that
demonstrated here. Interestingly, this period (after re-
introduction of L-T4) corresponds to the main portion
of the TSH AUC but, on this occasion, clevated TSH
has no longer any desired purpose since thyroglobulin
had already been measured, and radioiodine was taken
up by tissues.

The clinical consequences of the difference dem-
onstrated here deserve some comments. With respect
to thyroglobulin secretion, the serum levels of this
protein are, in fact, lower after thTSH administration
when compared with hypothyroidism, but there is no
difference in the sensitivity of detection of metastases
(7-9). Even if 1 uptake is lower with rhTSH, other
mechanisms, such as a longer effective half-life, guar-
antee a similar radiation in the target tissue (10,11). In
this respect, the efficacy of rhTSH in remnant ablation
has been widely demonstrated (5,10,12-15). Thus, the
difference in the TSH stimulus does not compromise
the efficiency of rhTSH in situations in which its use is
suggested and recommended (3,8,9).

On the other hand, the lower TSH stimulus associ-
ated with the administration of thTSH may have impli-
cations in tumor growth. The impact of this difference
might be dramatic in patients with known metastases,
but there is no comparative studies about the efficacy
of thTSH versus hypothyroidism in this group; rhTSH
has still not been approved for this purpose. The ad-
vantage of rhTSH in providing a smaller AUC of TSH
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is only explored in cases of metastases at critical sites,
in which tumor expansion is limited and L-T4 with-
drawal would increase the chance of severe symptom-
atic growth (3,8,9). Although possible, the increase of
metastases after administration of rhTSH results from
edema and intralesional hemorrhage and is probably
prevented by preparation with corticosteroids (8). In
thyroid remnant ablation, although not presenting ap-
parent disease, some patients are at high risk of per-
sistent occult metastases (16,17). These patients may
particularly benefit from preparation with rhTSH by
preventing the progression of these metastases with a
TSH stimulus, that is much lower than that obtained
with L-T4 withdrawal.

Although the efficacy of rhTSH in stimulating se-
rum thyroglobulin and in the ablation of thyroid rem-
nants has been well-documented in the literature, the
surprising difference in the TSH AUC demonstrated
between rhTSH administration and L-T4 withdrawal
suggests the perspective of distinct effects on tumor
growth and indicates an interesting potential advantage
of preparation with rhTSH.
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