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First generation anti-RET in medullary thyroid
carcinoma, and beyond

Neuroendocrine tumor of the thyroid MTC oncogenesis rely on RET signaling & MAPK pathway

5% of thyroid cancer

Sporadically (75%) or in hereditary form (25%)

PDGFR, FGFR

m

. . . =

« MTC oncogenesis rely on RET signaling and N\ g

MAPK pathway 3

=

« RET is constituvely active when mutated o

- RET germline mutation screening for every patient

- RET somatic mutation screening if a systemic LRahneniio B S0 U Y

treatment is considered

ESMO 2019, 2022, ATA 2015
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First generation anti-RET in MTC, and beyond
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+ bilateral LND (at least I1A-1II-IV) for distant metastases

TT + bilateral CND Work-up
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TT + bilateral CND
+ bilateral LND (at least IA-HI-IV)
v, B]

Figure 6. Recommendations for surgical management of MTC patients.

ESMO 2019 and 2022
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First generation anti-RET in MTC, and beyond

S Metastatic MTC: How to treat?

DU Cl Cdot i 9 9
O @ UAde
e el Symptomatic treatment
Diarrnea/normonal secretio (diarrhea, pain)
- - . ~ ~
. - T
Low tumor burden
Symptomatic and/or PD within 1 year
No PD Oligometastatic disease 4 1‘:; Son gt sk /e Migh tuot burz e
No symptom

Watchful waiting
Calcitonin + imaging

Loco-regional treatment:

Systemic treatment

Surgery or interventional radiolohy or
radiation therapy radiothérapie

every 6-12 months
according to calcitonin dt

Adapted from ESMO guidelines 2022 -

Julien Hadoux, ECE Copenhagen 2025



_\l_l Universitatsspital
7l |Basel

First generation anti-RET in MTC, and beyond

First line systemic therapy: cabozantinib and vandetanib

» Multi kinase inhibitors
 FDA and EMA approval based on improvement of progression free survival (PFS)

i R\L « ZETA trial (Vandetanib)

2% 0l « Median PFS Placebo 19.3 months vs Vandetanib 30.5 months
&3 02
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N Time {months)

s ] s« EXAM trial (Cabozantinib)

‘E 08 1-year PFS (%) 47.3 72 . . .

25 . * Median PFS Placebo 4 months vs. Cabozantinib 11.2 months
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o mow o omowowow « effective but toxic
« > Grade 3 toxicities with Vandetanib 55 % , with Cabozantinib 69 %

S5 2
E3
g

ESMO 2019, Wells, et al, JCO 2012, Elisei, et al, JCO 2013
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First generation anti-RET in MTC, and beyond

« Selective RET- inhibitors: Selpercatinib

« Selpercatinib

« Approved by EMA and FDA for treatment of metastatic RET-mutant MTC
« LIBRETTO-001 (phase |/ 1l)

« 2 cohorts: treatment naive and previous vantedanib/cabozantinib treatment
 ORR 82.5% (treatment naive) and 77.6% (previously treated)

 LIBRETTO- 531

» Selpercatinib vs standard therapy (Vandetanib/Cabozantinib) e _

« Median PFS: Selpercatinib not reached vs. ) T |
Cabozantinib/Vandetanib 16.8 months 0 —

« Safety: tolerability better than MKI e —

« More effective as first-line treatment of RET-mutant 5 8§ g & =
progressive MTC s @ W& om 1

Wirth et al, NEJM 2020, Wirth et al, J Clin Oncol, 2024
Hadoux, Elisei et al, NEJM 2023
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First generation anti-RET in MTC, and beyond

 RET mutation: Selpercatinib is the first line preferred |

PD within 1 year

option as compared to MKI g Bner iedies

RET +

Selpercatinib
Vandetanib or cabozantinib
Or clinical trial?

 Resistance to RET selective inhibitors
« On-target or bypass mutations or pathology modifications
(increase in KI67 Index)

 New treatment strategies
« Fibroblast- activation protein targeting
* Overexpressed in MTC
« 68Ga-CTR-FAPI PET more sensitive in detecting metastatic disease vs. "8FDG PET
- FAPI-related radioligand therapy?

Hadoux et al, JCO Precis Oncol, 2023
Kong Z et al, Cancer Discov, 2024
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Regulation of HPT-axis

In maternal-foetal health
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Regulation of HPT-axis in maternal-foetal health

 ATA 2011
e First trimester: TSH 0.2-2.5 mlIU/L

——— TSH oG » Second and third trimester: TSH 0.2-
Total T, TBG 30 mIU/L

e

e

Froquancy (N)

r T T T 1 0 o
- - 00 050 100 150 200 250 100 3150 400 005 050 100 150 200 250 300 350 405
Conception Wieek 5 Week 10 Wiesk 20 Birth
—_—— —_—
Normal range TSH level {mUiL) Normal range TSH level (mUIL)

FE-I; a| Th'-.-rn ||_'| |'||'J.r|11._"_||1 = '|r|:.|ju|:|; i|:.r| FIG. 1. Distribution of normal range serum TSH levels in the first and second trimesters, after exclusion of women with TROAD positivity, known
FH-HI. dEpEI"IdIEI'H:"I' an maternal th‘,mﬂne thyroid disease, thyroid (interfering) medication usage, twin pregnancies, and pregnancies after fertility treatment. In the first trimester, 8.6% of

the women with normal range TSH levels had a TSH level greater than 2.50 mUfiter. In the second trimester, 4.9% of the women with normal
range TSH levels had a TSH level greater than 3.00 mUAiter.

T, degradation by placental type 3 delodinase

ATA 2017
» Calculate trimester specific reference
ranges
« TSH <4 miU/l

ledine clearance

Korevaar et al, Nature Rev ENDO, 2017, Medici et al, JCEM 2012
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Regulation of HPT-axis in maternal-foetal health

Overt hypothyroidism

Maternal hypothyroidism and subsequent neuropychological

100 5 .

o T development of the child
F :ﬁ - 62 women with hypothyroidism
2 10 e . « 47 women: TSH >99.7th percentile
3 e " atbe « 15 women TSH 98-99.6th percentile fT4 < 99.7th
. @Eiﬁu_ percentile
= - 50 "
E 1™ ot
s 1L H * 124 euthyroid matched controls

FerCentle  Nomen  Hypothyroidiem «  Main outcome: neuropsychological tests at 7-9 yrs
Figure 1. Distribution of Serum Thyrotropin Concentrations
during Pregnancy in the 62 Women with Hypothyroidism and .
E;Lzzi:::ﬁssif::zttr:laT::E:'l:len who were treated for hy- 9 Untreated Chlld IQ 100
Bonties are shown for the onfire cohort of 25216 pregnant - Maternal euthyroidism Child 1Q 107

Haddow et al, 1999, NEJM
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Regulation of HPT-axis in maternal-foetal health

Subclinical hypothyroidism
Is there a positive effect of levothyroxine treatment?

Three RCTs Overall results

wean owees | N o 74 crect
- CATS follow-up at age 9
MIDENN1S MRS _ No LT4 effect (high dosel) P 9

Better motor score
>
c = « More behavioral problems
E 5 weeks 14 weeks 18 weeks ‘3 (22% VS 5%)
start of first iodi fully functional .
% neurogenesis in::fr;:r:—.:::zn fetal thyroid More ADHD Symptoms

(17% vs 5%)

MNazarpour et al. JCEM 2018, EJE 2017, and Arch Gynecol Obstet 2024
Casey et al. NEJM 2017 ; Lazarus et al. NEJM 2012

Robin Peeters, ECE Copenhagen, 2025
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Regulation of HPT-axis in maternal-foetal health

Draft of new ATA Guidelines

« TSH > 10 miU/l

e« TSH4 -10 mlU/I first trimester
second& third trimester

» Already using LT4 before pregnancy

always treat

treatment can be considered

no treatment
follow up testing in 4-6 weeks

target TSH < 2.5 mIU/I, within
normal range

Robin Peeters, ECE Copenhagen 2025
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Hyperthyroidism in pregnancy
« Propylthiouracil (PTU) remains the preferred drug during pregnancy
« Both PTU and methimazol are associated with increased risk of congenital malformation (2-4%)
« The spectrum of malformations is different
« PTU-related birth defects are generally less severe
« PTU: Face and neck cysts, urinary Stopping low dose ATD
tract abnormalities S —— T et

X - Treatment duration >6 months

- Normal TSH during treatment
- Use of <10mg methimazole

(= carbimazole = 200mg PTU)

- No signs of orbitopathy/goiter
- TRAb or TBII <3x ULN

Ris:k of relapse Graves’ disease

* Methimazol: Aplasia cutis, Atresia of

oesophagus, Omphalocele e
S | .
s
/) 6\\ y § week 5 week 10 week 20

Courtesy of T. Korevaar

Andersen et al JCEM, November 2013, Seo et al, Annals of int Med 2018
Robin Peeters, ECE Copenhagen 2025
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Thyroid hormone transporter defects
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Thyroid hormone transporter defects
MCTS8 Deficiency
f \ » Expressed on the X chromosome - Mainly males affected
./« e 2 components in the disorder
| * neurodevelopmental
* o * metabolic / thyreotoxic (elevated heart rate, body weight

deterioration)

.\\ . » Key features: developmental delay, no head control, central
hypotonia, poor weight gain, feeding problems
& j

* High mortality rate

Transporter  Deiodinase Receptor
MCT8 deficiency SBP2 deficiency il _ 30 12
OATP1C1 deficiency RTHB 151 -
= 101 G % 1
g‘ % - g 6"%:' % o
£ £ LR
£ — é L S f.:-'
a4 24 = .
G_ 0 T T T T 1
Free T4 0 5 10 15 20 25

Edward Visser, ECE Copenhagen 2025

Remarand DMCN 2019, Groeneweg Lancet Diabetes Endocrinol, 2020 Age (years)



Thyroid hormone transporter defects

MCT8 deficiency: mechanisms of disease

Y - =, Brain
ﬁ Hypothyroid Intellectual &
motor disability
Thyroid ( L b @)
” - 7 \
function Jf \
tests "

7
7\

@ ¢ " Thyreotoxic

Tachycardia, PACs
@ T \ || Muscle
@ _5_’ @ Wasting
@ = \ - Liver
@@ Increased metabolism

e . General
O o _/ Increased mortality

Heart

Markova. ET] 2024: Groeneweg. Endo Rev 202(

Edward Visser, ECE Copenhagen 2025
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Thyroid hormone transporter defects

Treatment

 LT4
* historically (under suspicion of central hypothyroidism, TSH =, fT4 l)

» elevated dejodinase type 1 = aggravates thyreotoxicosis
* Do not consider

- PTU+LT4
» Beneficial effects on thyroid function tests
* No evident changes on metabolic parameters, no neurological effects
» Can be considered if no other therapies available

« Triac (Tiratricol, T3 analogue)

@ « Metabolic phenotype: negatively influences the pituitary
! - reducing TSH & endogenous thyroid hormon production
Q Eﬁl » Substitution of T3 in hypothyroid tissue

Weiss Thyroid 2024, Visser, ECE Copenhagen 2025
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Thyroid hormone transporter defects

Triac Trial | — metabolic phenotype

 International phase 2 trial, 46 patients, median age 7.1 years, treated for 1 year with Triac

T3 concentration normalized

A Serum T3

* Improvements on body weight and heart rate

Triac Trial Il — neurological phenotype
* Analysis in progress

EMA
» Recently approved Triac (Emcitate)

1094 e TO
v T12

I

Patiante

3

EUROPEAN MEDICINES AGENCY Eaach

First treatment for peripheral thyrotoxicosis in patients (€ share ]
with Allan-Herndon-Dudley syndrome

Groeneweg, Lancet Diab Endocrinol 2019, Groeneweg, Van Geest, Nat Comm 2025
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Novel therapeutic approaches in
radioiodine refractory thyroid cancer

20
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Novel therapeutic approaches in radioiodine
refractory thyroid cancer

* Bisphosphonates
ar
* RANKL inhibitors

Alternatives to
systemic treatments

RANKL = receptor activator of nuclear factor x-B linand: TSH = thyroid stimulatina hormone

* Failure of alternatives to systemic
treatments and

* Acceptable performance status and

* One of the following:
- Symptomatic disease or
- Disease threatens vital structures or
- Clinically significant disease which
is rapidly progressive or

Kinase inhibitor therapy
- MTC-related diarrhea or Cushing's

Consideration of \\ S}fndrl’.}me which cannot be controlled
systemic therapy medically

Bone modulating drugs = Surgery
Thema siatn
e

Consider BAI if RAl avid (DTC only)
TSH suppression (DTC only)

Surgery
(oligometastatic distant disease or resectable local recurrence)

OTC = differentiated thyroid cancer; MTC = medullary thyroid cancer,

Cabanillas ME et al, Endocrine Rev 2019

Universitatsspital
Basel
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Novel therapeutic approaches in radioiodine
refractory thyroid cancer

* No specific target in molecular profile

 Sorafenib /Lenvatinib

« Cabozantinib
» Approved by FDA/EMA for second and third line therapy in RAI refractory DTC

« COSMIC-311 Phase 3 Trial
« Patients with progression on sorafenib/lenvatinib
« Significantly prolonged PFS over placebo: 11 months vs 1.9 months

Brose MS et al, The Lancet 2021, Brose MS et al, Cancer, 2022,
French J et al, Clin Cancer Res 2024
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Novel therapeutic approaches in radioiodine

etc.

Prospective multicenter, open label phase Il trial

 BRAF V600 mutated RAIl-refractory PTC = Trametinib
(MEK inhibitor) + Dabrafenib (BRAF inhibitor)

* RAS mutated RAIl-refractory DTC - Trametinib (MEK

inhibitor)

- Followed by RAI therapy

- BRAF mutated group: RAIl uptake in metastatic lesion

in 95 %

refractory thyroid cancer

Molecular Mechanisms for loss of RAI uptake

« Stimulation of MAPK Pathway
* Induced by BRAF-mutation, RAS-mutation, RET-fusions,

Target MAPK- and BRAF- signaling
to reinduce RAI avidity

RAIl uptake: dc1-WBS 1/21»dc2-WBS 11/17» T-WBS 20/21 (95.2%)

Table 2. Radiologic assessment (central review) of efficacy with RECIST criteria version 1.1 in 21 evaluable patients

First course of treatment

N = 21 patients

Central review 1 month 3 months 6 months
Patients with a central review N=2 N=2 N=2
ORR n (%) [90CI) 10 (47.6%) [28.6-67.2] 12 (57.1%) [37.2-75.5] 8 (38.1%) [20.6-58.3])
Complete response 0 0 0
PR 10 (47.6%) 12 (57.1% 8 (381%)
Stable disease 10 (47.6%) 9 (429 11 (52.4%)
PD ® (4.8%) 0 2 (9.5%)
Not evaluable 0 0 0
CT scan not performed n 0 0 0

Spitzweg C et al, Lancet Diabetes&Endocrinology, 2014
Leboulleux S et al, Clin Cancer Res, 2023, Leboulleux et al, Thyroid
2023
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Novel therapeutic approaches in radioiodine
refractory thyroid cancer
Other molecular targets: Fusions v e B Wy
. Selective RET inhibitor Selpercatinib A
« LIBRETTO 001 (phase I/Il): previously
treated RET fusion positive thyroid cancer %
- Treatment naive patients
¢ Approved by FDA/EMA for RET mUtated TABLE 2. Efficacy in RET Fusion-Positive TC and RET-Mutant MTC
thyroid cancer RET Fusion Posiive TC
Response Treatment Naive (n = 24)° Previously Treated (n = 41)
Objective response rate by IRC® % (95% CI) 958 (789 to 99.9) . 85.4 (70.8 to 94.4)
Be:;:;:al{l%r)esmnse 5 (208) 5(12.2)
- Selective TRK inhibitor Larotrectinib S en e
- Excellent therapeutic efficacy o i ; ;

Wirth L et al, NEJM, 2020, Wirth LJ et al, J Clin Oncol, 2024
Waguespack SG et al, Eur J Endocrinol, 2022
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Novel therapeutic approaches in radioiodine
refractory thyroid cancer

progressive radioiodine

refractory DTC
metastasized and/or Redifferentiation therapy
locally advanced (If possible within clinical trial)

//_l__\ __ Dabrafenib

N iti .
\ BRAFV600E positive Vemurafenib

Dabrafenib+Trametinib

Trametinib

‘ Early genetic analysis )

//F-:RAWGOOE negative

Cave: contraindications anti-VEGFR-

\

Lenvatinib
Sorafenib targeted TKI therapy

Progression, contraindications,
or individual decision

[ 3! 1

NTRK, RET BRAF V60OE No targetable
Fusion positive mutations
! lh . '
BRAF Inhibitor
Selektive Inhibitor within clinical trial SARRRT
or clinical trial
or off label

Christine Spitzweg, ECE Copenhagen 2025



Key Points

* Medullary thyroid carcinoma
 RET germline mutation screening for every patient
 RET somatic mutation screening if a systemic treatment is considered

 Subclinical hypothyroidism in pregnancy
« Draft of new ATA guidelines: always treat when >10 m|U/I

* RAl refractory DTC
« Early genetic analysis / molecular profile

26
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Thank you for your attention
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