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COMMENTARY

This is an excellent study of the mechanism respon-
sible for sunitinib-induced hypothyroidism. The 
retrospective study confirms similar retrospective 
studies concerning the incidence of hypothyroid-
ism in patients treated with this drug (1, 2). In other 
studies (3, 4), it has been proposed that destructive 

thyroiditis is responsible for the hypothyroidism, but 
the small proportion of patients with suppressed TSH 
in this study and the very long lag time for develop-
ment of hypothyroidism make antecedent thyroiditis 
an unlikely explanation for the hypothyroidism expe-
rienced by most patients. In the prospective study, the 
small change in the ratio of T3 to reverse T3 suggests a 
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SUMMARY

BACKGROUND
The tyrosine kinase inhibitor, sunitinib (Sutent), 
approved for treatment of metastatic renal-cell 
cancer and gastrointestinal stromal tumor, causes 
hypothyroidism in a high proportion of patients 
taking it. The drug inhibits multiple kinases, including 
the vascular endothelial receptors. The mechanism 
responsible for the hypothyroidism is still unclear. 
This study aimed to investigate further the incidence, 
time course, and mechanism of the hypothyroidism.

METHODS
The study consisted of three components: a 
retrospective clinical study of 83 patients who had 
thyroid tests based on clinical indications during 
sunitinib therapy; a prospective study of 15 patients 
who had thyroid tests before treatment and at the 
end of the first and second 4-week treatment cycles; a 
study of rats treated with sunitinib at a dose of 26.7 mg 
per kilogram per day for 8 days, and suitable controls. 
At the end of the treatment period, serum thyroid-
function tests were measured, thyroid histology was 
assessed, and deiodinase type 1 (D1) and type 3 (D3) 
activities were measured in liver tissue.

RESULTS
In the retrospective study, 35 patients (42%) had 

an elevated serum thyrotropin (TSH) with a mean 
time to onset of 90 days (range, 14 to 856); the 
maximum TSH was observed at a mean of 221 
days (range, 20 to 1033). A total of 5 of the 35 had 
a suppressed serum TSH preceding the elevated 
serum TSH by 117 to 235 days. In the prospective 
study, the mean serum TSH doubled after the second 
cycle of therapy. Although serum free thyroxine 
(T4), triiodothyronine (T3), and reverse T3 were 
not significantly changed, the ratio of T3 to reverse 
T3 was slightly reduced. Antithyroid peroxidase 
antibody levels were not affected.

In the rats, serum T4 and T3 were slightly reduced 
by sunitinib, as compared with controls. Sunitinib 
treatment reduced hepatic D1 and increased hepatic 
D3 activity, and these changes were reversible after 
stopping sunitinib. Thyroid histology showed a 
decrease in the number of capillaries with sunitinib 
treatment, but no change in larger vessels. When the 
treatment was stopped, there was a rebound increase 
of capillary numbers. Treatment with an endothelin 
receptor antagonist partially prevented the sunitinib-
induced reduction of capillaries.

CONCLUSIONS
Sunitinib induces hypothyroidism due to changes 
in T4 and T3 metabolism as well as causing thyroid 
capillary regression.
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reduction of D1 and increase of D3. Sunitinib therapy 
is associated with nausea, reduced food intake, and 
weight loss, raising the issue of changes in thyroid 
tests similar to those in nonthyroid illness. The 
studies in rats were more convincing with regard to 
changes in deiodinase activities. However, the rats 
were treated with a very high dose of sunitinib and 
did not gain as much weight as the controls. Although 
it is possible that the results were slightly affected by 
altered nutrition, the changes in deiodinase activity 
were reversible when the drug was stopped for only 
11 days. The authors hypothesize that sunitinib 
may increase hypoxia-induced factor 1 that in turn 
increases D3 activity, as they reported previously (5), 
and that this process could be triggered by hypoxia 
caused by reduction of capillary blood flow.

In patients with hypothyroidism who are taking 
sunitinib and similar tyrosine kinase inhibitors, 
there is frequently an increase in the requirement 
for thyroxine to maintain the target TSH, and this 
has not been adequately explained. It is possible that 
the reduction of D1, a pathway producing the active 
thyroid hormone, and increase of D3, a pathway 
of T4 disposal, provide some explanation for the 
increased thyroxine requirement. I expect that this 
very productive group in Rotterdam are engaged in 
studies of this hypothesis, even though they did not 
comment on it in this paper.

— Jerome M. Hershman, MD

References

1.	 Hershman JM, Liwanpo L. How does sunitinib 
cause hypothyroidism. Thyroid 2010;20:243-4.

2.	 Torino F, Corsello SM, Longo R, Barnabei A, 
Gasparini G. Hypothyroidism related to tyrosine 
kinase inhibitors: an emerging toxic effect of 
targeted therapy. Nat Rev Clin Oncol 2009;6:219-
28.

3.	 Desai J, Yassa L, Marqusee E, George S, Frates 
MC, Chen MH, Morgan JA, Dychter SS, Larsen 
PR, Demetri GD, Alexander EK. Hypothyroidism 
after sunitinib treatment for patients with 

gastrointestinal stromal tumors. Ann Intern Med 
2006;145:660-4.

4.	 Grossmann M, Premaratne E, Desai J, Davis 
ID. Thyrotoxicosis during sunitinib treatment 
for renal cell carcinoma. Clin Endocrinol (Oxf) 
2008;69:669-72.

5.	 Simonides WS, Mulcahey MA, Redout EM, Muller 
A, Zuidwijk MJ, Visser TJ, Wassen FW, Crescenzi 
A, da-Silva WS, Harney J, et al. Hypoxia-inducible 
factor induces local thyroid hormone inactivation 
during hypoxic-ischemic disease in rats. J Clin 
Invest 2008;118:975-83.

http://thyroid.org/professionals/publications/clinthy/volume23/issue10/toc.html
http://www.ncbi.nlm.nih.gov/pubmed/19333228
http://www.ncbi.nlm.nih.gov/pubmed/19333228
http://www.ncbi.nlm.nih.gov/pubmed/19333228

	Untitled

