
Clinical Trial Evolution in Medullary Thyroid Carcinoma: Adaptive Designs and
Targeted Treatments

Kim Chein*

Department of Medicine, Sungkyunkwan University School of Medicine, Seoul, South Korea

DESCRIPTION
Medullary Thyroid Carcinoma (MTC), a rare form of thyroid 
cancer originating from para-follicular C-cells, presents unique 
challenges in clinical management due to its distinct biological 
behavior and resistance to conventional therapies like 
radioiodine. While it accounts for only 1%-2% of thyroid 
malignancies, MTC often exhibits aggressive features and 
metastatic potential, necessitating targeted and innovative 
therapeutic approaches. Recent advances in the understanding 
of MTC’s molecular pathways have paved the way for novel 
clinical trials aimed at improving patient outcomes.

Molecular targets and treatment strategies

The discovery of specific genetic mutations, particularly in the 
Rearranged during Transfection (RET) proto-oncogene, has been 
a cornerstone in developing targeted therapies for MTC. 
Approximately 95% of hereditary MTC cases and 50% of 
sporadic cases involve activating RET mutations. This insight 
has spurred the development of RET inhibitors, a focal point in 
recent clinical trials.

Targeted therapy trials

The rarity of MTC poses significant challenges in conducting 
large-scale trials. Collaborative efforts and international 
consortia are essential to pool resources and patient populations, 
ensuring strong and generalizable results. Targeted therapy trials 
include:

Selective RET inhibitors: The advent of highly selective RET 
inhibitors like pralsetinib and selpercatinib represents a 
significant breakthrough. Both drugs have shown promising 
results in Phase II trials, demonstrating high response rates in 
patients with RET-mutant MTC. Selpercatinib, for instance, has 
been approved by the FDA based on its ability to achieve a 
durable response in previously treated patients.

Multi-kinase inhibitors: Earlier treatments focused on Multi-
Kinase Inhibitors (MKIs) such as vandetanib and cabozantinib. 
While these drugs target RET as well as other kinases, their 
broader spectrum of activity comes with higher toxicity. 
Nonetheless, they have provided valuable clinical benefits, 
leading to improved Progression-Free Survival (PFS) and being 
included in treatment guidelines for advanced MTC.

Immunotherapy trials

The exploration of immunotherapy in MTC is in nascent stages, 
given the generally low mutational burden of these tumors. 
However, some clinical trials are investigating the efficacy of 
immune checkpoint inhibitors (e.g., pembrolizumab, nivolumab) 
in combination with other agents, hypothesizing that synergistic 
effects might overcome the immune evasion mechanisms of 
MTC.

Clinical trial designs

The design of clinical trials in MTC must address the disease's 
rarity and the heterogeneous nature of its progression. Adaptive 
trial designs, basket trials, and the use of surrogate endpoints are 
increasingly used to efficiently assess the efficacy and safety of 
novel treatments.

Adaptive trial designs

Adaptive designs allow modifications to the trial protocol based 
on interim results without compromising the integrity of the 
study. For instance, the LIBRETTO-001 trial for selpercatinib 
utilized an adaptive design to expand cohorts based on early 
signs of efficacy, facilitating a more responsive and flexible 
evaluation process.

Challenges and future directions

Despite the advances in targeted therapy, several challenges 
remain in the clinical management of MTC. Resistance to RET 
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targeted therapy. The development of selective RET inhibitors
has marked a significant milestone, offering new hope for
patients with this challenging malignancy. Ongoing research and
innovative trial designs are crucial for addressing current
limitations and improving therapeutic outcomes. The future of
MTC treatment lies in a personalized approach, leveraging
genetic insights and combining modalities to overcome
resistance and enhance efficacy.
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inhibitors is an emerging issue, with some patients developing 
secondary mutations that render the drugs less effective. 
Understanding the mechanisms of resistance and developing 
second-generation inhibitors are critical areas of ongoing 
research.

CONCLUSION
The landscape of clinical trials in medullary thyroid carcinoma 
is rapidly evolving, driven by advances in molecular genetics and
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