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RET in thyroid cancers

Prete et al., Frontiers in Endocrinology 2020; Romei et al., Nature Reviews Endocrinology, 2016



RET in thyroid cancers: MTC

Medullary thyroid cancer

Familial cases

Sporadic cases

Nearly 100% RET germline mutations

> 50% RET somatic mutations

25%

75%

Wells et al., Thyroid 2016



RET in thyroid cancers: familial MTC

Romei et al., Nature Reviews Endocrinology, 2016



RET in thyroid cancers: sporadic MTC

Ciampi et al., iScience 2019; Romei et al., Journal of Medical Genetics, 2016
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Somatic mutations in sporadic MTC
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RET in thyroid cancers: sporadic MTC

indels
17%

M918T
60%

Cys
20%

other
3%

Patients with somatic RET indels mutations (n=31)

Stage

Stage I 4 (12.9)

Stage II 2 (6.5)

Stage III 7 (22.6)

Stage IVa 9 (29)

Stage IVb /

Stage IVc 9 (29)

Systemic treatments
Yes 15 (48.4)

No 16 (51.6)

Disease status 

at last follow-up 

evaluation

Cured 7 (22.6)

Biochemical persistence 3 (9.7)

Metastatic 21 (67.7)

Outcome
Alive 18 (58)

Dead 13 (42)

Elisei et al., submitted, 2022

N=178
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Generations of RET inhibitors

Carlomagno et al., Oncogene, 2004

Poly-GT phosphorylation assay: treatment 

with vandetanib has a poor effect on V804L/M 

mutated cells 



Generations of RET inhibitors

Carlomagno et al., Oncogene, 2004; Kyaw Z. Thein et al, Trends in Cancer, 2021



Generations of RET inhibitors

Approval for vandetanib and cabozantinib for the 

treatment of metastatic MTC

Multikinase inhibitors with ALSO RET inhibition

ÅSorafenib

ÅSunitinib

ÅVandetanib

ÅCabozantinib

ÅLenvatinib

I generation

I

Phase 2 study



Anti-angiogenic inhibitor - Vandetanib

Wells et al., JCO, 2012

Phase 3 trial 

(progression not requested)

Adult patients

MTC

Both RET positive and negative

PFS vandetanib: 30.5 months

PFS placebo: 19.3 months



Anti-angiogenic inhibitor - Cabozantinib

Elisei et al., JCO, 2013

Adult patients

MTC

Both RET positive and negative

Phase 3 trial 

(progression requested)



Anti-angiogenic inhibitor - Lenvatinib

Matrone et al., JEI, 2021

Adult patients

MTC

RET positive in 80% (20% unknown)

Series of 10 pts all already treated

Off-label use 

(upon previous phase 2 study)

All in progression (RECIST 1.1)



I generation RET inhibitor

The Dark Side of The Moon, Pink Floyd, 1973; Matrone et al., Frontiers in Endocrinology, 2022

Appearance of resistance

Treatment emergent adverse events

Dose reduction rate:

Å Vandetanib: 35%

Å Cabozantinib: 79%



I generation RET inhibitor

The Dark Side of The Moon, Pink Floyd, 1973; Matrone et al., Frontiers in Endocrinology, 2022

Appearance of resistance

Treatment emergent adverse events

Discontinuation rate:

Å Vandetanib: 12%

Å Cabozantinib: 16%
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Selpercatinib ïThyroid cancers

Phase 1-2 trial

Adolescent and adult patients

Solid tumor

Activating RET mutation

Libretto-001

Trial

162 patients*

phase 1: 20 -> 240 mg twice daily

phase 2: 160 mg twice daily

Progression requested

12 years of age or older

MTC, PTC, PDTC and ATC

Both 

point mutations

gene fusions

Wirth et al., NEJM, 2020

*531 patients



Selpercatinib ïThyroid cancers

Libretto-001

Trial

162 patients

143 patients with MTC

19 patients with other 

thyroid cancers

Wirth et al., NEJM, 2020



Selpercatinib ïThyroid cancers

Libretto-001

Trial

162 patients

143 patients with MTC

19 patients with other 

thyroid cancers

55 MTC Previously 

Treated

88 MTC naive

Wirth et al., NEJM, 2020
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SelpercatinibςThyroid cancers

MTC previously treated MTC naive

Wirth et al., NEJM, 2020
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SelpercatinibςThyroid cancers, clinical case#2

53 years old man
Metastatic MTC

RET M918T
After 2 lines of MKIs
Choroidal metastasis

Sudden sight loss

*

thickening of choroidal layers

"lumpy bumpy" surface

detachment of the neuroepithelium

Matrone et al., Annals of Oncology, 2021



SelpercatinibςThyroid cancers, clinical case#2

*

thickening of choroidal layers

"lumpy bumpy" surface

detachment of the neuroepithelium

53 years old man
Metastatic MTC

RET M918T
Choroidal metastasis

sight rescue

restoration of the physiological choroidal profile

resorption of the detachment 
of the neuroepithelium

Matrone et al., Annals of Oncology, 2021



Modified by Matrone et al., Frontiers in Endocrinology, 2022

SelpercatinibςThyroid cancers, what's new?

Vandetanib Selpercatinib Cabozantinib

Trial design

Double-blind, 
randomized, 

placebo-
controlled

Open label

Double-blind, 
randomized, 

placebo-
controlled

Clinical phase III
I (dose escalation)

II (dose 
expansion)

III

N° of patients
Treatment 231 143 219

Placebo 100 -- 111

MKIs naïve patients 90/231(63.8%) 55/143 (38.4%) 44/219 (20%)



Modified by Matrone et al., Frontiers in Endocrinology, 2022

SelpercatinibςThyroid cancers, what's new?

45% 28%70% 61%

Vandetanib Selpercatinib Cabozantinib

Overall response rate (partial and 
complete response)

Disease control rate 87% 84%87% 76%

Naive Previously
treated



SelpercatinibςThyroid cancers, any RET mutations?

Wirth et al., NEJM, 2020



SelpercatinibςThyroid cancers, any RET mutations?

Eliseiet al., submitted, 2022

Patient 2 ->p.Glu632_Leu633del

Patient 1 ->Asp631_Leu633delinsSer

- neck recurrence,
- cervical and mediastinal lymph-node,
- lungs,
- liver,
- bone



SelpercatinibςThyroid cancers, any RET mutations?

Patient 2 ->p.Glu632_Leu633del

Patient 1 ->Asp631_Leu633delinsSer
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SelpercatinibςThyroid cancers, adverse events
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Virtually all patients 
developed adverse events

Rare grade 4 adverse 
events

SelpercatinibςThyroid cancers, adverse events

Wirth et al., NEJM, 2020



Modified by Matrone et al., Frontiers in Endocrinology, 2022

SelpercatinibςThyroid cancers, what's new?

Vandetanib
Phase III(n=231)

Cabozantinib
Phase III(n=214)

Selpercatinib
Phase I/II(n= 143)

Any grade (%)*

Diarrhea (56)
Rash (45)

Nausea (33)
Hypertension (32)

Headache (26)
Fatigue (24)
Ҩ!ǇǇŜǘƛǘŜ όнмύ

Acne (20)
Dry skin (15)

Acneiform dermatitis (15)

Diarrhea (63.1)
Hand-foot syndrome (50)

Weight loss (47.7)
Ҩ!ǇǇŜǘƛǘŜ όпрΦуύ

Nausea (43)
Fatigue (40.7)

Dysgeusia (34.1)
Hair color changes (33.6)

Hypertension (32.7)
Stomatitis (29)

Dry mouth (39)
Hypertension (30)
ҧ!{¢ όнуύ
ҧ![¢ όнсύ

Fatigue (25)
Oedema (18)
Diarrhea (17)

Constipation (16)
Nausea (15)

ҧ.ƭƻƻŘ ŎǊŜŀǘƛƴƛƴŜ όмпύ

DǊŀŘŜ җ о
όƛƴŎƛŘŜƴŎŜ җ н҈ύ

Diarrhea (11)
Hypertension (9)

QT prolongation (8)
Fatigue (6)
ҨŀǇǇŜǘƛǘŜ όпύ

Rash (4)
Asthenia (3)

Diarrhea (15.9)
Hand-foot syndrome (12.6)

ҨǿŜƛƎƘǘ όпΦтύ
ҨŀǇǇŜǘƛǘŜ όпΦтύ

Fatigue (9.3)
Hypertension (8.4)

Mucosal inflammation 
(3.3)

Asthenia (5.6)
Dysphagia (4.2)

Hypertension (12)
ҧ![¢ όмлύ
ҧ!{¢ όтύ

Diarrhea (3)
QT prolongation (2)
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events with 

similar frequency

Modified by Matrone et al., Frontiers in Endocrinology, 2022
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SelpercatinibςThyroid cancers, what's new?

Diarrhea
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SelpercatinibςThyroid cancers, what's new?

Vandetanib
Phase III(n=231)

Cabozantinib
Phase III(n=214)

Selpercatinib
Phase I/II(n= 143)

Dose reduction rate

Discontinuation rate

35% 30%76%

2%16%12%

Modified by Matrone et al., Frontiers in Endocrinology, 2022



Libretto-531 - recruiting

April 2022 ς172 randomizedpatients

SelpercatinibςThyroid cancers, what's new?



PralsetinibïThyroid cancers

Phase 1-2 trial

Adult patients

Solid tumor

Activating RET mutation

ARROW

Trial

142* patients

phase 1: 30 -> 600 mg once daily

phase 2: 400 mg once daily

18 years of age or older

MTC, PTC, PDTC and ATC

Both 

point mutations

gene fusions

Progression requested

Subbiah et al., Lancet Endocrinology and Diabetes, 2021

*471 patients
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PralsetinibςThyroid cancers
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PralsetinibςThyroid cancers, what's new?

Common 
alterations ofred 

and white cell 
lines

Matroneet al., Frontiers in Endocrinology, 2022


