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A pproximately 10,000 new cases of thyroid cancer are diagnosed annually in Brazil 
(1), most of the cases are associated with a survival rate of over 98% 5 years after 

diagnosis, but 10-20% present or eventually develop distant metastases (2,3). Until 
recently, the only effective treatment for distant metastatic disease was radioactive 
iodine (RAI) and the prognosis of patients who failed RAI therapy was poor, the 10-yr 
survival rate being only 10% (4). From these, patients with enlarging and FDG-PET 
positive lesions are the ones with the lowest rates of survival (5). With the knowledge 
that oncogenic kinases play a significant role in tumorigenesis and disease progression 
several kinase inhibitors have been investigated and became approved therapies. 
Based on phase III, placebo-controlled trials, multi-kinase inhibitors such as sorafenib 
(DECISION) and Lenvatinib (SELECT) have been approved by the Federal and 
Drug Administration (FDA) in 2013 and 2015 and by ANVISA in 2015 and 2016, 
respectively. 

In the DECISION trial (N=417), patients on sorafenib had significantly longer 
progression-free survival (PFS) compared to placebo (10.8 months versus 5.8 months 
(HR: 0.59; IC 95%: 0.45 – 0.76; p < 0.0001) as well as a higher response rate (RR) 
(12.2% versus 0.5%) with no difference in overall survival (OS). The most common 
adverse events, observed in more than 50% of patients, included hand and foot skin 
syndrome (HFS), diarrhea, alopecia, and rash. Hypertension was observed in 40.6% 
of patients (6).

In the SELECT trial (N=392), the median PFS was 18.3 months in those who 
received lenvatinib compared to 3.6 months in the placebo group (HR 0.21; IC 99%: 
0,14 – 0.31; p < 0.001) and the RR was 64.8% versus 1.5% in the placebo arm. Taking 
into consideration the entire cohort there was no significant improvement in overall 
survival, but subgroup analysis identified improved OS in older patients (> 65 years) 
and in patients with lung metastases (> 1 cm) (7-9). Adverse events were frequent, 
97.3% of patients experienced some form of an adverse event. Most frequently, 
patients experienced hypertension (67.8%), diarrhea (59.4%), fatigue (59%), weight 
loss among others (7). 

New therapies for radioactive iodine refractory advanced thyroid cancer continue 
to emerge. Precision medicine has become a reality, mainly in private medicine, 
and the treatment is switching from promiscuous multi-targeted kinase inhibitors 
to the specific inhibition of the mutated pathway found in tumor genotyping.  
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These more specific inhibitors associate significantly 
stronger inhibition with fewer adverse events. In 
this context, NTRK inhibitors such as Larotrectinib 
have been approved by Federal Agencies in the US, 
Europe, and Brazil; BRAF and MEK inhibitors such 
as dabrafenib with trametinib have FDA approval 
for anaplastic thyroid cancer that harbors a BRAF 
V600E mutation. Selpercatinib and Praseltinib were 
recently approved for RET-mediated cancers including 
medullary thyroid cancer and differentiated thyroid 
cancers (10-13).

In this issue of the Archives of Endocrinology and 
Metabolism, real-life experiences from two independent 
cancer centers in Latin America are published. The 
study by Fierro-Maya and cols. from Colombia reports 
the safety and efficacy of sorafenib in 19 patients with 
advanced differentiated thyroid cancer (DTC). This was 
a prospective, phase II study that included patients with 
iodine-refractory and progressive DTC. The primary 
outcome was RR by RECIST 1.1 criteria. Secondary 
outcomes included PFS, OS, duration of response, 
and safety. Eligible patients were initiated on sorafenib 
400 mg twice a day and were followed 1 month after 
initiation of therapy and at 3-month intervals. Patients 
were allowed to have dose reductions according to the 
severity of adverse events. From 19 patients enrolled in 
the study, 6 were excluded from efficacy analysis since 
they did not complete 1 month of therapy. As expected, 
more than 80% of patients had papillary thyroid cancer 
(PTC), most had good performance status (ECOG 0 or 
1), but 14 patients (73%) had a history of unspecified 
cardiovascular morbidity. From 13 evaluable responses, 
5 had a partial response (PR) (35.7%) with a mean 
duration of 10.8 months, 6 patients had stable disease 
(SD) and 3 had progression of disease (PD). Median 
PFS and OS were not reached at the planned 2-yr 
follow-up period but were estimated as 18 months 
(mean, 95% CI 10.7-20.3) and 21.3 months (mean, 
95% CI 17.8-24.8), respectively. In terms of significant 
AEs, HFS was observed in 68% of patients, diarrhea 
in 57%, hypertension in roughly 100% of patients. In 
addition, one patient had a myocardial infarction, and 
another patient suffered a sudden death possibly from a 
ruptured aortic aneurysm (14).

The study by Treitsman and cols. is a retrospective 
review of 44 patients with advanced DTC refractory 
to radioactive iodine therapy treated with sorafenib 
(N=40) or vandetanib (N=4) upon documented 
disease progression.  In addition to analysis of RR, 

PFS and AEs, the authors compared tumor and clinical 
characteristics between patients with distinct outcomes 
related to disease progression and death, in an attempt 
to identify prognostic factors associated with good 
response to therapy. At this Institution, the indication 
to start MKI therapy included disease progression with 
symptoms, or asymptomatic with extensive disease. 
Patients that were asymptomatic with lesions < 2 
cm were not started on therapy despite progression. 
Patients were followed by a multidisciplinary team at 15 
or 30-day intervals for dose adjustments and to manage 
side effects.  Similar to other studies, PTC was the most 
frequent histology, and lung was the most frequent site 
of metastases (91%), with 20% of patients having only 
lung metastases. Regarding the response to therapy, the 
authors observed very favorable responses, 1 patient 
had a complete response (CR), 9 PR (20.4%), 22 SD 
(50%), and 12 PD (27.3%), with a median PFS of 24 
months and median OS of 31 months. Of 44 patients, 
43 developed an AE, most were grade 1 or 2 (83%); 
half required drug interruption, and adjustment and 
25% discontinued the drug due to an adverse event. 
The most frequent AEs were HFS (68.2%), diarrhea 
(70.4%), and fatigue (70.4%); hypertension was 
observed in 11.3%. According to univariate analysis, 
having a target lesion with high SUV in PET-CT, 
larger primary tumor size, and several metastatic sites 
were associated with poor response while having lung-
only metastases and lower thyroglobulin levels during 
therapy were associated with better outcome (15). 

Both studies provide valuable insights regarding 
the treatment of advanced thyroid cancer in Latin 
America where most patients depend on the public 
health system with limited resources, with sorafenib 
being the primary or only available drug. First, they 
demonstrate very favorable responses to therapy with 
patients benefiting from symptomatic improvement and 
prolonged PFS. In both studies, PFS was longer than 
observed in phase III DECISION trial but similar to 
other real-life experiences published to date (14). One 
possible explanation for this is the fact that in clinical 
practice, physicians might use less stringent criteria to 
define disease progression during treatment, especially 
given continued clinical benefit and lack of other 
therapeutic options.  In regard to better response rate, 
one possible reason could be the predominance of lung 
metastases in both studies. Another important piece of 
information obtained from the INCA study (1) is the 
fact that initiating therapy at a later timepoint (target 
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lesions > 2 cm) did not impact response rate and PFS. 
However, at the same time, it was clear that patients 
with more aggressive disease (higher SUV in PET-CT 
and extensive metastases) should not have initiation of 
treatment delayed. Despite these encouraging reports, 
one important message that should be drawn from 
both experiences is the rate of adverse events, therefore 
careful patient selection before initiation of therapy, 
better control of comorbidities (hypertension), and a 
close follow-up with frequent clinical visits performed 
by a multidisciplinary team is of utmost importance to 
avoid undesirable treatment discontinuation. 

Disclosure: Ana O. Hoff – Research Funding: Exelixis, Eli-Lilly. 
Consulting or Advisory Role: Exelixis, Eli-Lilly, Bayer, United. 
Honoraria: Bayer, Exelixis, Genzyme, United. Evelin Cavalcante 
– Nothing to disclose.

REFERENCES
1.	 Instituto Nacional de Câncer José Alencar Gomes da Silva (Inca). 

Estimativa 2018: incidência de câncer no Brasil. Rio de Janeiro: 
Inca; 2017.

2.	 Nixon IJ, Whitcher MM, Palmer FL, Tuttle RM, Shaha AR, Shah 
JP, et al. The impact of distant metastases at presentation on 
prognosis in patients with differentiated carcinoma of the thyroid 
gland. Thyroid. 2012;22(9):884-9. 

3.	 Schmidt A, Iglesias L, Klain M, Pitoia F, Schlumberger MJ. 
Radioactive iodine-refractory differentiated thyroid cancer: an 
uncommon but challenging situation. Arch Endocrinol Metab. 
2017;61(1):81-89. 

4.	 Durante C, Haddy N, Baudin E, Leboulleux S, Hartl D, Travagli JP, 
et al. Long-term outcome of 444 patients with distant metastases 
from papillary and follicular thyroid carcinoma: benefits 
and limits of radioiodine therapy. J Clin Endocrinol Metab. 
2006;91(8):2892-9. 

5.	 Robbins RJ, Wan Q, Grewal RK, Reibke R, Gonen M, Strauss HW, et 
al. Real-time prognosis for metastatic thyroid carcinoma based on 
2-[18F]fluoro-2-deoxy-D-glucose-positron emission tomography 
scanning. J Clin Endocrinol Metab. 2006;91(2):498-505. 

6.	 Brose MS, Nutting CM, Jarzab B, Elisei R, Siena S, Bastholt L, et 
al. Sorafenib in radioactive iodine-refractory, locally advanced or 
metastatic differentiated thyroid cancer: a randomised, double-
blind, phase 3 trial. Lancet. 2014;384(9940):319-28. 

7.	 Schlumberger M, Tahara M, Wirth LJ, Robinson B, Brose MS, 
Elisei R, et al. Lenvatinib versus placebo in radioiodine-refractory 
thyroid cancer. N Engl J Med. 2015;372(7):621-30. 

8.	 Brose MS, Worden FP, Newbold KL, Guo M, Hurria A. Effect of Age 
on the Efficacy and Safety of Lenvatinib in Radioiodine-Refractory 
Differentiated Thyroid Cancer in the Phase III SELECT Trial. J Clin 
Oncol. 2017;35(23):2692-9. 

9.	 Tahara M, Kiyota N, Hoff AO, Badiu C, Owonikoko TK, Dutcus CE, 
et al. Impact of lung metastases on overall survival in the phase 3 
SELECT study of lenvatinib in patients with radioiodine-refractory 
differentiated thyroid cancer. Eur J Cancer. 2021;147:51-57. 

10.	 Drilon A, Laetsch TW, Kummar S, DuBois SG, Lassen UN, Demetri 
GD, et al. Efficacy of Larotrectinib in TRK Fusion-Positive Cancers 
in Adults and Children. N Engl J Med. 2018;378(8):731-9. 

11.	 Subbiah V, Kreitman RJ, Wainberg ZA, Cho JY, Schellens JHM, 
Soria JC, et al. Dabrafenib and Trametinib Treatment in Patients 
With Locally Advanced or Metastatic BRAF V600-Mutant 
Anaplastic Thyroid Cancer. J Clin Oncol. 2018;36(1):7-13. 

12.	 Wirth LJ, Sherman E, Drilon A, Solomon BJ, Robinson B, Lorch 
J, et al. LOXO-292 in Patients with RET-Altered Thyroid Cancers. 
Annals of Oncology. 2019;30(suppl. 5):851-934.

13.	 Subbiah V, Gainor JF, Rahal R, Brubaker JD, Kim JL, Maynard M, 
et al. Precision Targeted Therapy with BLU-667 for. Cancer Discov. 
2018;8(7):836-49. 

14.	 Fierro-Maya LF, González GG, Melo LJR, Cuéllar AAC, Carreño 
A, Córdoba C. Safety and efficacy of sorafenib in patients with 
advanced thyroid carcinoma: a phase II study (NCT02084732). 
Arch Endocrinol Metab. 2021;65(4):404-10.

15.	 Treistman N, Nobre GM, Tramontin MY, da Silva GMW, 
Herchenhorn D, de Lima Araujo LH, et al. Prognostic factors in 
patients with advanced differentiated thyroid cancer treated with 
multikinase inhibitors - a single Brazilian center experience.  Arch 
Endocrinol Metab. 2021;65(4):411-20.


