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Clinical
THYROIDOLOGY

A MEK-Inhibitor Enhanced 
Radioiodine Uptake in Previously 
Dedifferentiated Thyroid Cancers 
Jerome M . Hershman

Ho AL, Grewal RK, Leboeuf R, Sherman EJ, Pfister DG, Deandreis D, 
Pentlow KS, Zanzonico PB, Haque S, Gavane S, Ghossein RA, Ricarte-
Filho JC, Domínguez JM, Shen R, Tuttle RM, Larson SM, Fagin JA . 
Selumetinib-enhanced radioiodine uptake in advanced thyroid cancer .  
N Engl J Med 2013;368:623-32 . doi: 10 .1056/NEJMoa1209288 .

SUMMARY

Background
Radioiodine-131 has been a mainstay of treatment for differentiated thyroid 
carcinoma (DTC) for over 50 years. Unfortunately, in many patients with 
aggressive tumors that recur and metastasize, dedifferentiation occurs and 
there is loss of iodine uptake by the cancer cells. In such patients, radioio-
dine therapy is futile and their prognosis is poor. In recent years there have 
been many basic studies to test agents that may cause a reexpression of the 
sodium–iodide symporter in thyroid cancer cells that lack this expression. 
Clinical studies have also been performed with agents, such as retinoids, 
to increase the uptake of radioiodine by thyroid cancers with very low or 
no uptake, but none of these studies have resulted in clinically meaningful 
uptake of radioiodine by tumors that did not show uptake beforehand. The 
current paper shows that this goal of redifferentiation is attainable with use 
of a mitogen-activated protein kinase kinase (MEK) inhibitor, as had been 
shown in animal models (1). 

Methods
Patients selected for treatment with the MEK inhibitor, selumetinib, had 
radioiodine-refractory metastatic disease that was positive on PET scanning. 
The baseline iodine avidity of their lesion was first assessed with a recombi-
nant TSH-stimulated 124I PET-CT scan. Patients were then treated with selu-
metinib for 4 weeks. In the last week of treatment, a second TSH-stimulated 
124I PET-CT study was performed. Patients with 124I dosimetry that predicted 

VOLUME 25 • ISSUE 4 APRIL 2013

continued on next page

76Back to Contents

Clin Thyroidol 2013;25:76–78.

90   ANNIVERSARYth

http://www.thyroid.org/thyroid-physicians-professionals/thyroid-disease-information/clinical-thyroidology/april-2013-volume-25-issue-4/


CLINICAL THYROIDOLOGY l APRIL 2013 77  VOLUME 25 l ISSUE 4 l © 2013

Back to Contents

A MEK-Inhibitor Enhanced Radioiodine Uptake  Ho AL, et al.

in Previously Dedifferentiated Thyroid Cancers

tumor uptake of less than 2000 cGy were excluded 
from further study. If the absorbed dose of radioio-
dine-131 in the lesion was predicted to be ≥2000 
cGy, full dosimetry with iodine-131 was performed 
to calculate the maximum tolerable activity that 
could be administered safely. The patient then 
received a therapeutic dose of radioiodine-131 after 
preparation with recombinant TSH. Selumetinib was 
continued until 2 days after the therapeutic dose of 
131I. Thyroglobulin levels and the imaging response 
were evaluated at 2 and 6 months after this therapy.

Genotyping for oncogenic mutations was carried out 
on paraffin-embedded archival samples. 

The primary end point was an increase in 124I PET-
quantified iodine uptake and the tumor response 
at 2 and 6 months; the secondary end point was a 
decrease in the serum Tg level. 

Results
Twenty patients completed the study; 5 had classic 
papillary thyroid cancer, 8 had tall-cell variant 
papillary thyroid cancer, and 7 had poorly differen-
tiated carcinoma. Nine patients had a BRAF V600E 
mutation, 5 had an NRAS mutation, 3 had RET/PTC 
rearrangements, and 3 had no detectable oncogenic 
mutations. 

Twelve patients had increased 124I uptake after selu-
metinib, and in 8 the uptake showed that the radiation 
dose in the lesion would be ≥2000 cGy with ≤300 mCi 
131I. These 8 patients were treated with 131I. Only 1 of 
9 patients with the BRAF mutation had increased 124I 
uptake, but all 5 with NRAS mutations had increased 
uptake. Analysis of lesions showed dramatically 
increased uptake in some lung and bone lesions. 

At the 6-month follow-up, there was a reduction in 
the size of target lesions in all patients. There was 
a partial response in six patients and stable disease 
in two others. The TSH-stimulated serum Tg was 
reduced by 80% at 6 months. 

Side effects of selumetinib included fatigue, rash, 
and mild liver-enzyme abnormalities. One patient 
with a cumulative 976 mCi 131I dose before the study 
received another 139 mCi as a result of the study. One 
year later he had a myelodysplastic syndrome that 
progressed to acute leukemia. 

Conclusions
The MEK inhibitor selumetinib produced clinically 
meaningful increases in iodine uptake in a subgroup 
of patients with thyroid cancer that was refractory to 
radioiodine, resulting in good clinical responses to 
131I therapy. 

continued on next page

ANALYSIS AND COMMENTARY

This is a very impressive study, the first to show 
that a drug caused clinically meaningful radioio-
dine uptake in DTC that had become dedifferenti-
ated before treatment with the drug, in this case, 
the MEK inhibitor selumetinib. This therapy should 
be very useful for treatment of lung metastases that 
no longer concentrate radioiodine and for lesions 
in other areas that cannot be resected. The quanti-

tation of uptake with 124I-PET scans is not likely to 
be available in many centers. Nevertheless, confir-
matory studies with less rigorous protocols will be 
necessary before selumetinib can be approved for 
this purpose. 

It is interesting but unfortunate that only 1 of 9 DTCs 
expressing the BRAF oncogene had a good response 
to selumetinib because DTCs with this oncogene 
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The side effects of tyrosine kinase inhibitors, such as 
selumetinib, are substantial. Fortunately, the short 
duration of therapy limited the severity of the side 
effects in this study. Therapy for only several weeks 
should help to make this treatment method accept-
able to patients. 

have a poor prognosis (2). On the other hand, all 5 
DTCs expressing NRAS responded very well to selu-
metinib. Because of the small numbers of patients, it 
is too early to assume that this prediction of response 
by genotyping oncogenes will hold up with further 
studies, but additional studies that include genotyp-
ing will be helpful. 
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