o S ron o

aaaaaaaaaaaaaaaaaaaaaaaaaa
tttttttttttttttttttt

| ratamiento de |la enfermedad avanzad
de las terapias dirigidas a la
personalizacion terapeutica

Jorge Hernando
Servicio de Oncologia Médica, Hospital Universitari déloron
Vall dHebron Instituto de Oncologia (VHIO), Barcelona



Indice

O Los inicios: 2002010

O La revolucion de los IMK: 2012015

O La medicina personalizada: 202920

O Nuevas opciones en la secuencia terapéutica: 22224

O Integrando la medicina de precision: 2025

Instituto de Oncologia



Thyroid Carcinoma

V(O

Histological types:
Classic

Encapsulated classic
Infiltrative follicular

Aggresive :
| Tall cell (BRAF: 90%)
Columnar cell

Hobnail

Molecular marker:
BRAF (61%)
RETfus (10%)

NRAS (6%)

— HRAS (2%)
KRAS (1.2%)
ALKfus (5%)

EGFR (5%)
NTRKfus (3%)

Fig. 1 Histological types of TC and principal molecular markers.
FTC follicular thyroid carcinoma; PTC papillary thyroid carcinoma;
IEFV-PTC invasive encapsulated follicular variant of papillary thy-

Minimally invasive
Encapsulated
Angioinvasive
Widely invasive

Molecular markers:

KRAS (4%;
PPARY::PAX8 (35%)
PTENdel (30%)

EGFR (20%)
PI3KCA (7%)

Molecular
markers:
TP53 (42%)
RAS (15%)
PTEN (5%)

PDTC

High grade: mitotic count
23/2 mm2 and/or necrosis
+ Poor differentiation
(solid/trabecular/insular

DHGTC
(papillary follicular oncocytic)
High grade: mitotic count
25/2 mm2 and/or necrosis
+ Good differentiation

(papillae, follicles)
Molecul rk Molecul
KRAS (45%) BRAF (50%)
TP53 (25%) TERT (60%)
PTEN (16%) KRAS (30%)
BRAF(10%) TP53 (4%)
RETfus (3%) RETus (3%)
ALKfus (2.2%) PTEN (1%)

roid carcinoma; OC oncocytic carcinoma; PDTC poorly differentiated

Molecular marker:
TERT (73%)
TP53 (65%)
BRAF (45%)

ALK fus (<1%)
RET (< 1%)
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High grade (21
criteria):

mitotic count of 25
per 2 mm?, tumor
necrosis, and/or
Ki67 25%

Molecular markers:
RET (2 60%)
HRAS (9-16%)
KRAS (3-6%)
NRAS (0.6-1%)
TP53 (1.2%)
PTEN (1%)
ALK fus (1-5%)

thyroid carcinoma; DHGTC differentiated high-grade thyroid carci-
noma; ATC anaplastic thyroid carcinoma; del deletion; fus fusion; m
mutation. (if not specified, molecular alterations are mutations)

Alonso-Gordoa T, Clin Trans Oncol, 2024



Advanced RAI-R DTC
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RAI-R evaluation

Optimal moment to start systemic treament
Molecular testing (BRAF mutations, RET fusions, NTRK fusions)

Advanced ATC

BRAF Mutation Analysis by PCR at same

Advanced MTC

RET testing (somatic/germinal line)

1st line
Lenvatinib (early start)

RET: Selpercatinib?
NTRK:Entrectinib/Larotrectinibt?

2nd line
Cabozantinib
NTRK: Entrectinib/Larotrectinib
RET: Selpercatinib

RET: Selpercatinib”
NTRK:Entrectinibt/Larotrectinit?

2nd line
Cabozantinib
NTRK : Entrectinib/Larotrectinib
RET: Selpercatinib

Further lines

Sorafenib/Lenvatinib

RET: Selpercatinib”
NTRK: Entrectinib/Larotrectinit?

2nd line
Lenvatinib/Cabozantinib ©
NTRK : Entrectinib/Larotrectinib
RET: Selpercatinib

3rd line
Cabozantinib /Lenvatinib
NTRK : Entrectinib/Larotrectinib
RET: Selpercatinib

Pembrolizumab

crizotinib, ceritinib,

RET fusion
Selpercatinib?

NTRK fusion
Larotrectinib
Entrectinib

ALK fusion

brigatinib©

time of histological diagnosis. Genetic counseling (MEN2A/2B/FMTC)
Molecular testing (BRAF,RET,NTRK,ALK)

Rapidly progressive Moderately progressive Indolent disease Molecularly WT Molecularly RET mutant RETWT
Symptomatic Threat to vital structures Asymptomatic driven

Aggresive histology Risk of clinical worsening Low volume, slow progression Clinical trials 1st line Clinical trials
Risk of death Radiological progression BRAF mutation Selpercatinib Cabozantinib E
Bulky disease Consider W&W Chemotherapy DabrafenibP+/- Vandetanib F

1st line 1st line Lenvatinib + Trametinib ©
Lenvatinib

2nd line
Clinical trials

Other MKI®

Vandetanib
Cabozantinib ©

Clinical trials

BRAF: Dabrafenib +/- Trametinib® (early lines in case of high expected toxicity with approved drugs)

Chemotherapy

Further lines
Clinical trials
Immunotherapy : PD-(L)1 +/- CTLA4

Further lines
Clinical trials

Chemotherapy
Best supportive care RLT
Other MKI supported by phase Il clinical trials (i.e. pazopanib, sunitinib, axitinib )& Best supportive care
Best supportive care

Alonso-Gordoa T, Clin Trans Oncol, 2024
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Los Inicios: 2062010 =

Distant metastases are more successfully cured if they take up
radioiodine, are of small size located in the lungs (not visible at
X-rays). Lung macro-nodules may benefit from radioiodine
therapy but the definitive cure rate is very low. Bone metastases
have the worst prognosis even when aggressively treated by
a combination of radioiodine therapy and external beam
radiotherapy. Brain metastases are relatively rare and usually carry
a poor prognosis. Surgical resection and external beam

1 1 D DIESENLS U han 1 L i i
Chemotherapy is restricted to patients with progressive disease not
manageable by other treatment modalities. The results are usually

disappointing. Novel treatment strategies based on targeted
therapy are still experimental with clinical trials ongoing.

Pacini F, ESMO Guidelines, May 2008

Chemotherapy is no longer indicated due to lack of effective
results and should be replaced by enrollment of the patients i
experimental trials with tyrosine kinase inhibitor (TKI).

Also in MTC, new compounds (e.g. TKI) target signalling
pathways essential for tumour cell survival, proliferation and
metastases. Preliminary evidence indicates that they may have
important clinical benefits. The most promising TKIs being

Treatment of ATC has not been standardized and unfortunatel

there is not yet an efficient treatment; surgery, chemotherapy
radiotherapy alone or in combination do not improve surviva

Pacini F, ESMO Guidelines, 2010
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ESMO Guidelines 2012 -

Tyrosine kinase inhibitor (TKIs) being tested against

differentiated thyroid cancer in clinical trials include motesanib
diphosphate, axitinib, sorafenib, sunitinib and pazopanib

able 3). None of these is specific to one oncogene protein
but they target several TK receptors and proangiogenic growth
receptors (e.g. vascular endothelial growth factor, VEGF). The
results of phase II-1II clinical trials conducted so far are
promising with a partial response ranging from 14% to 49%

of L-tyroxine therapy. Although preliminary results of these
trials are promising and indicate that targeted therapy might
become the first line treatment of metastatic refractory thyroid

cancer patients in the near future, they are not standard
therapy today and should be administered only in the context

of clinical trials.

Pacini F, ESMO Guidelines, Oct 2012

Recently, vandetanib has been approved by FDA and
EMA for the treatment of patients with locally advanced/
metastatic MTC after therapeutic efficacy has been
demonstrated in a phase III trial in patients with advanced
MTC [35).

Treatment of ATC has not been standardized, and

unfortunately, there is not yet an efficient treatment; surgery,
chemotherapy, radiotherapy alone or in combination do not

improve survival. Surgery is indicated for local control in
resectable lesions. The most common single cytotoxic agent
used against anaplastic carcinomas is doxorubicin alone or in
combination with cisplatin. The results have been
disappointing. Adding bleomycin or other agents does not
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ESMO Guidelines 2012

Drug Histotype No. patients Phase PR (%) SD (%) SD>6 months (%) mPFS (weeks)
Motesanib MTC 91 I 2 81 48 48
DTC 93 II 14 67 35 40
Sunitinib MTC 23 I 35 57 28
MTC 6 I 83
MTC 15 I 33 27
DTC 31 11 14 68
» Vandetanib MTC 30 I 20 73 53
MTC 19 I 16 64 53
MTC 331 | 45 4 83 30.5 months
» Sorafenib MTC 16 I 6 87 56 60
DTC 41 II 15 53 79
DTC 30 I 23
DTC 31 II 25 34
» XL184 MTC 37 I 29 41
Axitinib MTC 11 I 18 27
DTC 45 I 31 42
Pazopanib DIC 37 I 49
Lenvatinib | DTC 58 I 50% 83% 12.6 m
(E7080)

Pacini F, ESMO Guidelines, Oct 2012
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Enothelial/stromal cells

VEGFR

’ RIK
\
l l Precision Medicine: RET inhibitors
. A Multi-kinase Inhibitors with Angiogenic Targets
| | SOrECni Sunitinib/Motesanib
Y R VEGFR
Y PDGFR BDEER
® .. 4 RET, c-kit, BRAF RET, c-kit
. (activating motae Pression,
Carbozantinib 0 /\ L Cabozantinib ‘
7 ydalt VEGFR \  Lenvatinib/Pazopanib
) — CI«) €PN RET, Tie-2, c-met ] VEGFR
Air O A Vande@/ / EROER,
l é L 0 \Videl FGFR, RET, c-kit
IR | ' X PDGFR
| @ o RET, EGFR
/
Nuclear receptor ligands 4%

(RA0estrogen)

Naoum et al, Molecular cancer, 2018 Presented By Manisha Shah at 2018 ASCO Annual Meeting



Q777
V0"

Vandetanib (ZETA) -

4

Patients with locally advanced andet: 0 1
or metastatic MTC, N=331 pr— - : :
+ RET mutation positive or negative mmmm
. :'-;:1&?; :;glilmﬂ. 2:1 Crossover Treatment Pﬂﬂ-lmﬁ 13.’ Eg 50 Eﬂ
. WHO PS 2 o allowed at A until disease Neqaliw ? i b ;
i time of PD progression
Stratified by: Unknown 9 40 [l 4
« RET mutation status — Placebo
+ Hereditary vs Sporadic n=100
+ Previous calcitonin and CEA Prior systemic therapy for
* Prior therapies Multiphasic CT or MRI performed every 12 weeks MTC
+ Response to prior therapies 0 i o1
Secondary Endpoints: - — —
Primary Endpoint: *08
. PFS . ORR
*DCR
* Biochemical response (calcitonin/CEA)
Randomization: December 2006 to November 2007 * Time to worsening of pain

Wells SA, et al. J Clin Oncol 2012
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Vandetanib (ZETA)

- VANDETANIB 300 mg
_— Placebo
® g 0.8 —
&L
£ o 06—
c o
v s
€5 %4 Median PFs: tap—
o2 VANDETANIB: 30.5* months (modelled)
a § 0.2 Placebo: 19.3 months
Hazard ratio = 0.46 (95% Cl: 0.31 to 0.69); P<0.001
0 I 1 1 I 1 1
0 6 12 18 24 30 36
Number at risk Time (months)
VANDETANIB 300 mg 231 196 169 140 40 1 0
Placebo 100 71 57 45 13 0 0

*Not yet reached; predicted using a Weibull model. Weibull W. J Appl Mech Trans 1951;18:293-297
Wells SA, et al. J Clin Oncol 2012
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Vandetanib (ZETA) -

S0 1 45%
40
35
30
25

20
15 13%

10
5
0 ‘ '

VANDETANIB (n=231) Placebo (n=100)

L

Patients (%)

A il A A L s 'l
€ y

+ Odds ratio = 5.48 (95% CI: 2.99 to 10.79); P<0.001
+ All responses were partial
+ Responses were durable in patients receiving Vandetanib

~ Median duration of response had not been reached after 24 months of

follow-up Wells SA, et al. J Clin Oncol 2012



* Phase lll randomized, placebo-controlled, double-blind trial

Locally advanced or
metastatic MTC patients
(n=330)
+ Disease progression in past 14
months

* Mot amenable to curative
treatment

* No limit on prior therapy,
including other TKls

+ WHOPS <2

Primary Endpoint
* PFS

* Recruitment completed in January 2011

Cabozantinib 140 mg

o

Cabozantinib (EXAM)

Vall d'Hebron
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Continuous daily dosing

RET M318T mutation status

Positive 75 342 23
Negative 67 306 30
Unknown® 77 k2 B

387
210
342

q

Secondary Endpoints
- 0S

* ORR

« TTR

« Safety

« PK and PD data

Elisei R, et al. J Clin Oncol 2013

Prior TKI status
Yest
Vandetanib
Sorafenib
Motesanib
Sunitinib

44
25
11
7
6

201
11.4
5.0
3.2
27




PFS probability

HR (95% CI)*
P value®

All patients

Cabozantinib
(n=218)  (n=111)

iy
Cabozantinib (EXAM)

Placebo

Median PFS, mo

1.2 4.0

0.28 (0.19, 0.40)
<0.0001

3 6 9 12
Months

18 21
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Cabozantinib (EXAM) 2~

» Cabozantinib demonstrated a tumor response rate of 28% with a
duration of 14.6 months in patients with progressive MTC

Partial response rate Median duration of objective response

5 P<0.0001
0 4
€ 2
§ " 14.7
2 Cabozantinib months
15
&
i 10
{
2 ‘
s o 2 4 6 b 0 12 " %
0% Time (months)
0
oI bo Duration of oDCtive responsoe Assessed in the subset of patients who
S acebo \
achioved & partial reaponse
cabozantln lb NO COMplete responses werne observed
Based on mRECIST No complete responses were observed No patients receiving placebo had a response

Elisei R, et al. J Clin Oncol 2013



ORR

28% (overall)

34% (RET+)
20% (RET

0S probability

O

OS probability

1.0

0.8 1

0.6 4

0.4+

0.2 4

0

PFS probability

RETM918T positive
T

1.0+

0.8+

0.6

0.4+

0.2

0

0

PFS probability

RET M318T negative

0

Cabozantinib (EXAM)

Cabozantinb  Placebo
(n=B1) (n=45)
1.0 7 Median PFS,mo  13.9 4.0
HR (95% CI) 0.15 (0.08, 0.28)
0.8 Pvalue <0.0001
0.6
0.4+
0.2 4
0 RET M318T positive
T T T T T T T
0 3 6 9 12 15 18 21
Months
1.0 + Cabozantinib  Placebo
(n=75) (n=32)
0.8 Median PFS, mo 5.7 54
HR (95% Cl) 0.67 (0.37, 1.23)
0.6 P value 0.19
0.4
0.2
0 RET M318T negative
T T T T T T T
0 3 6 9 i2 15 18 21

Months

Schlumberg M, EXAM OS Update, Ann Oncol 2017
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EXAM: Toxicidad

Table 4. Common Adverse Events (safety population)

Vandetanib
(300 mg) Placebo
(n = 231) {n = 99)
Adverse Event No. % No. %
Any grade occurring with an
incidence = 10% overall

Diarthea 130 56 26 26
Rash 104 45 1 1"
Nausea 77 33 16 16
Hypertension 73 32 5 5
Fatigue 55 24 23 23
Headache 59 26 9 9
Decreased appetite 49 21 12 12
Acne 46 20 5 5
Asthenia 34 14 n 1"
Vomiting 34 14 7 7
Back pain 21 9 20 20
Dry skin 35 15 5 5
Insomnia 30 13 10 10
Abdominal pain K<) 14 5 5
Dermatitis acneiform 35 15 2 2
Cough 25 10 10 10
Nasopharyngitis 26 1" 9 9
* ECG QT prolonged"” 3 14 1 1
Weight decreased 24 10 9 9

Vall d'Hebron
Instituto de Oncologia
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Table 2 AEs Occurmnng in = 10% of Cabozantinib-Treated Patients, by
Maximum Seventy Reported

Cabozantinib (n = 214) Placebo (n = 109

All Grades Grade =3 All Grades Grade = 3

AE No % MNo. % No. % No %

Diarrhea 135 631 34 159 38 330 18
Palmar-plantar

L)

erythrodysesthesia® 107 500 27 126 2 18 0
Decreased weight 102 477 10 47 11 101 0
Decreased appetite a8 458 10 47 17 186 1 09
Nausea 92 430 3 14 23 211 0
Fatigue 87 407 20 93 31 284 3 28
Dysgeusia 73 341 1 05 €& 655 0O
Hair color changes 72 3386 1 05 1 09 o0
Hypertension 70 327 18 84 5 46 1 09
Stomatitis B2 290 4 19 3 28 0
Constipation 57 266 0 6 55 0
Hemorrhage 54 262 7 33 17 156 1 09
Vomiting 62 243 &5 23 2 18 1 0.9
Mucosal inflammation 50 234 7 33 4 3.7 0
Asthenia 45 210 12 BB 16 147 2 18
Dysphonia 43 201 0 0 92 0
Rash 4 192 2 09 11 101 0
Dry skin 41 192 0 3 28 0
Headache 39 182 1 05 9 83 0
Oropharyngeal pain 3| 178 1 05 5 4.6 0
Abdominal pain 36 168 6 28 T 64 1 09
Alopecia 35 164 0 2 18 0
Pain in extremity 33 154 3 14 12 10 1 09
Back pain 1?2 150 [ 23 12 110 1 09




Vandetanib
Cabozantinib
Anlotinib
Axitinib
Lenvatinib
Motesanib
Pazopanib
Sorafenib

Sunitinib

Otros MKI en CMT
I S AN T

Phase IlI: ZETA (Wells, J Clin Oncol 201
Phase III: EXAM (Elisei, J Clin Oncol 201
Phase Il (Sun, Thyroid, 2018)

Phase Il (Cohen, J Clin Oncol 2008)
Phase Il (Schlumberger, Clin Can Res 2(
Phase Il (Schlumberger, J Clin Oncol 20!
Phase Il (Bible, J Clin End Met 2014)
Phase Il (Lam, J Clin Oncol 2010)
Phase Il (Ravaud, Eur J Cancer 2017)

219
58
11
59
91
35
16
26

28
48
18
36
2
14
6
38

30.5
11.2
12
NA
9
12
9.4
17.9
16.5
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Table 2 Profile of tyrosine kinase inhibitors in development®’

TKR IC,, (nmollL)

PI3K-AKT-mTOR Motesanib Axitinib Sorafenib Sunitinib Pazopanib Vandetanib Cabozantinib Lenvatinib
pathway VEGFR-1 2 0.1 26 10 10 - - 22

VEGFR-2 3 0.2 90 10 30 40 0.035 4

VEGFR-3 6 029 20 10 47 110 - 52

PDGFRf 84 2 57 39 84 - - 39

c-KIT 8 1.7 68 1-10 74 - - -

RET 59 1.2 47 100 - 130 4 35

RET/PTC - - 50 224 - 100 - -

BRAF - - 25 - - - - -

Others (IC,) - - - - - EGFR (500) ¢-MET (1.8) FGFR-1 (1.8)

Cell proliferation
differentiation

Stjepanovic N, Biologics: Targets and Therapy, 2018
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Sorafenib (DECISION) ==

417 patients randomized
from November 2009 to
August 2011

Sorafenib
400 mg orally twice daily

* Locally advanced or ' Primary endpoint
metastatic, RAl-refractory Randomization 1:1 vy : P .
DTC 5 Progression-free survival

No prior chemotherapy, Orally twice daily Secondary endpoints

targeted therapy, or Overall survival
thalidomide Response rate
Safety

Time to progression

Disease control rate

Duration of response
Sorafenib exposure (AUC,_,,)

Progression (RECIST) within
the previous 14 months

Stratified by:
-~  Geographical region (North America or Europe or Asia)
- Age (<60 or 260 years)

Progression assessed by independent central review
bt o Brose M, Lancet, 2014



Sorafenib (DECISION) ==

100 Median PFS,
n days (months)
a0
50 Sorafenib 207 329 (10.8)
E 70 Placebo 210 175 (5.8)
E 60 HR, 0.59; 95% CI, 0.45-0.76; P<0.0001
=
i; 50
& 40
HE 30
B 20
10
0

0 100 200 300 400 500 600 700 800
Days From Randomization Brose M. Lancet. 2014



ORR 12%

Maximum Change in Target Lesion Size, %

Sorafenib (DECISION) ~=

Maximum Change in Target Lesion Size? (Central Review)
51

Sorafemb Brose M, Lancet, 2014




25%

Patients with
DTC
(N = 392)

IRR evidence of

progression

within previous

13 months

131refractory
disease

Measurable
disease

Up to 1 prior
VEGF or
VEGFR-

targeted therapy

Stratification

= Geographic

region
(Europe,

N. America,
Other)

Prior VEGF/
VEGFR-
targeted
therapy
(0.1)

Age
(< 65 years,
> 65 years)

Lenvatinib (n = 261)

24 mg daily PO

Treatment until
disease progression
confirmed by IRR
(RECIST v1.1)

Placebo (n = 131)
24 mg daily PO

Primary endpoint

- PFS

Secondary endpoints

= ORR
- OS
- Safety

Lenvatinib

(Optional, open-label)

Vall d'Hebron
Instituto de Oncologia

Schulmberger M, NEJM, 2015



Lenvatinib (SELECT) -~

Progression-Free Survival

0.9

0.8

0.7 -

(.6 -

0.5

04

0.3

0.2

0.1

0.0

Placebo vs Lenvatinib

HR = 0.20 (95% Cl 0.15-0.27), P < 0.001

3.6 mo (2.2-3.7) vs 18.3 mo (15.1-NA)

bl Ll Ll LA L b LS R LA
1012 14 16 18 20 22 24 26

Time (months)

Schulmberger M, NEJM, 2015



Percent Change From Baseline at Nadir

<100 -

70 4
60
50 4
40 A
30 4

20
10

-10 4
«-20 4
30 +
-40
50 +
050 4
-70 +
80 4
90 A

Lenvatinib (SELECT) -~

Treatment group: Lenvatinib

RR: 63%

Best Overall Response (n = 245)

Bl crR(n=4)
B PR (n = 188)
Bl 50 (n=60)

Schulmberger M, NEJM, 2015
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DECISION vs SELECT: Toxicrae

AE*, % Sorafenib (n = 207) L tinib (n = 261
envatinib (n = 261)
Hand-foot skin reaction 76.3 20.3 Adverse Event. % Any Grade Gradez3
Dianhr-.ja ik el Hypertension 68 42
Alopecia 67.1 0 Diarrhea 60 8
Rash/desquamation 50.2 48 Fatigue / asthenia 59 9
Fa'tl:gue 49.8 o8 Decreased appetite 50 5
Weight Ios.s 46.9 o8 Nausea / vomiting 46 3
S RSKISNE 0l 2D S Decreased weight 46 10
Metabolic — lab (other)t 35.7 0 Stomatitis 36 4
Serum TSH increase' Ban 0 Palmar-plantar
Anorexia 31.9 2.4 erythrodysesthesia syndrome e 3
Oral mucositis 23.2 1.0 Proteinuria 31 10
Pruritus 213 1.0
Nausea 20.8 0 Headach\:e 28 3
Hypocalcemia 18.8 9.2 Dysphonia 24 1
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Advanced RAI-R DTC Advanced ATC Advanced MTC
RAI-R evaluation BRAF Mutation Analysis by PCR at same RET testing (somatic/germinal line)
Optimal moment to start systemic treament time of histological diagnosis. Genetic counseling (MEN2A/2B/FMTC)
Molecular testing (BRAF mutations, RET fusions, NTRK fusions) Molecular testing (BRAF,RET,NTRK,ALK)
Rapigdy progressive Moderately progressive H Indolent disease Molecularly WT Molecularly RET mutant RETWT
mptomatic S e e =S driven
ive histology iion Clinical trials 1st line Clinical trials
of death BRAF mutation Selpercatinib Cabozantinib
disease Chemotherapy DabrafenibP+/- Vandetanib F
Lenvatinib + Trametinib © 2nd line Other MKIG
Pembrolizumab Clinical trials
st line RET fusion Vandetanib
Lenvatinib (early start) Selpercatinib? Cabozantinib P
o4
RET: Selpercatinib? NTRK fusion
NTRK:Entrectinib/Larotrectinit? Larotrectinib
e Entrectinib
2nd line tinib
Cabozantinib ALK fusion
NTRK: Entrectinib/Larotrectinib crizotinib, ceritinib,
RET: Selpercatinib brigatinib®©
bl
tinib

Other MKI supported by phase Il clinical trials (i.e. pazopanib, sunitinib, axitinib )&

Best supportive care

Further lines

Further lines

Clinical trials Clinical trials
BRAF: Dabrafenib +/- Trametinib ® (early lines in case of high expected toxicity with approved drugs) Immunotherapy : PD-(L)1 +/- CTLA4 Chemotherapy
Chemotherapy Best supportive care RLT

Best supportive care

Alonso-Gordoa T, Clin Trans Oncol, 2024



Factoresatener encuenta Dosisde inicio e intensidadde dosis

Percentage Change at Week 8 in
Sum of Longest Diameter for Target Lesion

y = -0.0066x - 1.0245
R? = 0.355

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Lenvatinib AUC Based on Average Daily
Dose for First 8 Weeks (ng*h/mL)

Maximum Percentage Change in Sum of Target

Lesion Diameters From Baseline

70
60
50:
40 1
30
20 1

4

101

©
o

Vall d'Hebron
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Responders
on Lenvatinib
Dose = 24 mg

Responders
on Lenvatinib
Dose <24 mg

Robinson B, et all. Clin Endocrinol Met&®)16



Progression-free Survival Probability

1.0+
0.91
0.8
0.7
0.6
0.51
0.4
0.31
0.2 1
0.1

0.0
0 5 10 15 20

— Tumor Shrinkage < Median
=== Tumor Shrinkage > Median

[FEYr Y (T

T T T

Time (months)

Maximum Percentage Shrinkage in Sum of Target
Lesion Diameters From Baseline (%)

Vall d'Hebron
Instituto de Oncologia

Treatment Duration (months)

Robinson B, et all. Clin Endocrinol Met&®)16
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Otros MKI en CDT

Table 6. Phase |l trials with antiangiogenic agents in RAl-refractory DTC

Name of the drug Author, year [reference] Patients (N) Response rate (%) Median PFS (months)
Axitinib Cohen EE, 2008 [102] 45 30 18

Axitinib Locati LD, 2014 [103] 52 35 16

Cabozantinib® Cabanillas ME, 2017 [104] 25 40 127

Cabozantinib Brose MS, 2018 [105] 35 54 Not reached yet
Motesanib Sherman 51, 2008 [106]) 03 14 9

Nintedanib® Schlumberger M, 2018 [107) 70 0 371

Pazopanib Bible KC, 2010 [108] 37 49 12

Sunitinib Carr LL, 2010 [109] 28 31 13

Vandetanib Leboulleux S, 2012 [110] 145 <5 11

“Second-line therapy.
DTC, differentiated thyroid cancer; PFS, progression-free survival; RAI radioactive iodine.

Filetti S, ESMO Guidelines, Sep2019



Estudios fase |l MKI en Tiroidés

100 ~

109 Median PFS. Median (95% CI) _
" days ymonths) 90 N Lenvatinib 18.3 mo (15.1-NE) 1.0+ Cabozantink  Placebo
— Soafenib 207 329(108) ::‘_,é- 1 Placebo 3.6 mo (2.2-37) ’ (n=219) (n=111) 104
e mme g 807 P P o v VedanPFS,mo ~ 112 4D o
’ £ 704 Lo rank st P<0.001 2 U9 HA(@%C)®  028(0.19,040) T o Flacetio
Z HR 059, 35% 010.45-076 2 604 = P value® <0.0001 $2
z peoacod 3 T 06 £%
g 50 2 504 -3 . £s2 06—
= 2
# § 40 S 544 a s
) 2 304 b 0w £ %4 Medianprs:
x| 1 w o2 VANDETANIB: 30.5* months (modelled)
g 20 N o o & 5 o2 Placebo:  19.3 months
LT —_— . “ g . ;
: All pa“ems . Hazard ratio = 0.46 (95% Cl: 0.31 to 0.69); P<0.001
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R— Days from randomisation. . 0 3 6 9 12 15 18 21 Time (months)

Months

Months

Study (year)

Drug

Setting (n)

ORR MKI

ORR PCB

PFS MKI

PFS PCB

DECISION

Sorafenib

CDT (417)

12.2%

0.5%

10.8

5.8

SELECT

Lenvatinib

CDT (392)

64.8%

1.5%

18.3

3.6

ZETA

Vandetanib

CMT (331)

45%

13%*

30.5

19.3

EXAM

Cabozantinib

CMT (330)

28%

0%

11.2

4.0

Stjepanovic N, Biologics: Targets and Therapy, 2018
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Lenvatinib en CAT

Takahashi, ASCO 2018
Fase Il Japdn
17 pts ATC (60% 12 linea)

PFS 7.4m

0OS 10.6m

ORR 23.5% / Control rate 93.5%
3 pts >20 m

Figure 2. Percent Change From Baseline in Summed
Tumor Diameter

Bl Radioiodine-retractory thyroid cancer
1 Meduliory thyrold cancer
B Anaplastic thyrold cancer

20588

Change From Baseline, %

88askbien

*Anaplastic thyroid cancer confirmed by independent pathologic review,
"Patients with partial response as best overall response,

Individual Patients Treated With Lenvatinid

A

Figure 3. Time to Response and Durability of Response
For Patients With ATC Treated With Lenvatinib

Time to, and Durablility of, Response, months
° 5 10 15 20 25 0 e

e

| W Treatnent cwaton pmoethe)
{ L Tievw o partial mspones
| @ Cucentium due to PO
> Dacentinue dus to AT
| - Ongong
* Contrmed ATC

£, adverse event; ATC, anaplastic thyroid cancer; PD, progressive disease.
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ESMO Guidelines 2019: CDT

RAl-refractory, advanced/metastatic DTC

o Firstline: Lenvatinib vs Sorafenib

. v
o Oprimal sequence MKI cannot be determined | s
o Other MKI tests in pase Il trials (not approved ! !
p ( p p ) Progressive disease®

0 BRAF V600E -> Vemurafenib l

0 TR K > L ar Otr e Ct| n | b Single lesion I Multiple lesions I
Locoregional therapy
(8]

. )
o0 Rationale for MKI + ICI -> Lenva-Pembro Actv survellanca

Systemic therapy: Locoregional therapy to palliate symptoms

[v,B) Lenvatinib (1, A; MCBS 3¢ v.B)

Cross-sectional imaging Sorafenib (1, A; MCBS 2)¢
at 3 months; if stable Systemic therapy for disease control:
disease, repeat Lenvatinib (1, A; MCBS 3)¢
imaging at 6 months Sorafenib [, A; MCBS 2J¢

Periodic serum Tg and

. . . . TgAb levels*
Filetti S, ESMO Guidelines, Sep2019 Opiona:FOG-PET-CT

———



Filetti S, ESMO Guidelines, Sep2019 —

WLL)

L VA
ESMO Guidelines 2019: CMT~

Oﬂ

First line: Vandetanib or Cabozantinib

Postoperative assessment (3060 days after surgery):

Serum Ctn and CEA
Neck US
Oprimal sequence MKI cannot be determined el ve. i

|
. . v . v . v
Other MKI tests in pase Il trials (not approved) M M M

Excellent response Biochemical incomplete response Structural incomplete response
Ctn and CEA undetectable or within normal range* Detectable Ctn and abnormal CEA Structural evidence of disease (regardless Cin and CEA levels)
Mo structural evidence of disease No structural evidence of disease

RET -> LOXO0-292, BLU-667 l l l l

— N/ ~ WV N
Serum Ctn every 6 months for 1 year, then Serum Cin and CEA every 3 to 6 months to Stable disease’ | Frogressive’, symptomaic disease

annually [N, A] determine doubling times® [IV, A]
Repeat neck US depending on Ctn levels (abnormal Neck LS every 6 to 12 months depending on 1
values should prompt imaging studies) IV, A] Ctn and CEA doubling times- [IV, B] frm— —
Other imaging modalities* depending on Ctn* . I
and CEA levels and their doubling times® [IV, B] hots [::n;' anee

Cross-sactional imaging Single lesion I Multiple lesions
at 3 months; if stable

disease, repeat imaging
at 6 months

Cin and CEA
doubling imes®
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Vemurafenib en CDT =

n=>51
Cohorte A (naive): ORR 38.5% PFS 18.2 / Cohorte B (pretreated): ORR 27.3%, PFS 8.9m
B
A 100
100 [ No objective response =
3 B Objective response S 754
@ 757 £
£ 5o & ]
: 25- é o
8 S 0
B :
(=] c
g 2 254
& 2 50-
2 £ 75-
g 757 s
= -100
-100

Brose et al Lancet Oncol. 2016 September ; 17(9): 12727 1282.



DabrafenibTrametinib en CDT

n =53
ORR Dabra 42% vs Dabra-Trame 48% (p 0.67)

BRAF-mutation positive
differentiated thyroid
carcinoma, N =52
Locally advanced or
metastatic iodine refractory
Measurable disease

Progressive in 13 months
prior to study entry

No more than 3 prior
regimens with kinase
inhibitors

l Cross-over if progression

=EN—-=S200Z> X

Dabrafenib (BRAFi) 150 mg PO BID and
Trametinib (MEKi) 2 mg PO qD
N=26

% maximal change in SPD from baseline

60%

40%

20%

-100%

Blue bar: Dabrafenib alone
Red bar: Dabra+Trametinib

50 pts with BRAF V600E mutation
3 pts with BRAF fusion

75% first-line

Shah MH, ASCO, 2017



A 1.0 Treatment Arms
0.9 DabrafenibTrametin
95% CI for Dabrafenib monotherapy
95% ClI for Dabrafenib+Trametinib
0.8 -
Dabrafenib monotherapy,
2 0.7 median PFS 10.7 months
B al Dabrafenib+Trametinib,
.§ 06 median PFS 15.1 months
o 0.5
Y SR (B R - - = =< (O R
2 044
[
@ 0.3
0.2 4
0.1 1
0.0
Dabrafenib 28 19 s e 2 4 . °
monotherapy
Dabrafenib+Trametinib |27 19 6 6 2 0
T T ] ] ] L L 1
0 12 24 36 48 60 72 84

Progression Free Survival (months)

Dabrafenib+Trametinib

Vall d'Hebron
tituto de Oncologla

1.0 4 Treatment Arms
w— Dabrafenid monotherapy
0.9 Dabrafenib+ Trametinib
------- 95% Cli for Dabrafenid monotherapy
------ 95% ClI for Dabrafenib+ Trametinid
0.8
2 or{ .l it
=
@ 0.6
Ee}
[
a 054
®
2 044
<
3 0.3 - Dabrafenib monotherapy,
median OS 37.9 months
0.2 pabrafenib+Trametinib,
median OS 47.5 months
0.1
0.0
Dabrafenib 26 20 15 10 5 2 1 0
monotherapy
27 25 16 8 5 0
T T T T T T T T
0 12 24 36 48 60 72 84

Overall Survival (months)

Shah MH, ASCO, 2017; Busaidy et al, THYROIDVolume 32, Number 10, 2022
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esensibilizacion en CD [ ==
i GUSTAVE/
BEYD Rou>:
ﬂlptake NO uptake Tumor Size changes MERAIODE:
100 A Redifferentiation Phase Il Trial With Trametinib Followed

by Radioactive lodine Administration for Metastatic
Radioactive lodine Refractory Differentiated Thyroid

[}
30% & 80 Cancer Patients With a RAS Mutation
g (NCT 03244956)
_— ?0 7 E 60 S. Leboulleux’, D Benisvy?, D. Taieb?, M. Attard’, C. Bournaud*, M. Terroir’, A Al Ghuzlan %, L
)\ o o Lamartina !, M. Schlumberger, Y. Godbert5* | Borget*
‘.' 10% - 40 September 20,2021
B o 0% 23
o 0 g 120 105
O .10% “g 20 - 56
w 6 ° 38 00 00 00
€ oo Ee | [
e ‘ = 0
: i
30% c
: Sf
% Y % . 40
m 50 . Cancer Therapy: Clinical glinical ﬁ -385
. -
-60% Research c 60 . 543
o Redifferentiation of lodine-Refractory BRAF o Partial res ponse
~10% V600E-Mutant Metastatic Papillary Thyroid 8 -80

Cancer with Dabrafenib

Stable disease
S. Michael Rothenberg'?, David G. McFadden'??, Edwin L. Palmer*, <100 . .
Gilbert H. Daniels'?, and Lori J. Wirth'2 Progress lve d |sease
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DabrafenibTrametinib en CAT™

CAT BRAF V600E

N=36

ORR 56% (12m DOR 50%)

PFS 6.7m (12m 43%, OS 14.5m (12m 52%)

FDA approval May2018

JL'""""""""I'I"'I"'I'Iir
-30 4 -
H |
£ 40 | I I I I
£
8 50
H
13
£ o0
E 70 Best confirmed response
g cA
804 PR

sD
-90 4 PD

NA
100

Patients

lil:

Subbiah, JCO, 2017; Subbiah, Ann Oncol 2022




BRAF mutations in anaplastic thyroid carcinoma (ATC)

French retrospective analysis

407 ATC patients
registred in the
French ENDOCAN/
TUTHYREF
national database
from Jan 1, 2010 to
31 Dec, 2020

=]

Overall ATC
cohort
N= 360 patients

47 pts excluded
(insufficient data)

129 (57.3%)

225 (62.5%) 2 1 alteration
Tumor
genotyping 96 (42.7%)
Wild-type

lundetermined

135 pts (37.5%)
without tumor
genotyping

De la Fouchardiere, ESMO 2022

NTRK fusion : 2.8% (2/71)
ALK fusion : 2% (3/153)

531210 (25.2%)
BRAF-V600E

1L-PFS (%)

0.8

06

04

0.2

0.0

CcT
D+T

Dabrafenib +Trametinib (n=8) : 6.38 (1.79-NA)

First Line Treatment

——  Drafenib+ Trametinib

10 20 0

']
Time (Months)
Number at risk
29 3 o 0
8 3 3 1

Median L1-PFS (months)

Standard CT (n=29): 2.15 (0.66 -4.56)

. mungress

Vall d'Hebron
stituto de Oncologia

1.0 Treatment
— Drafenib+Trametinib
08 - Standard CT
~ 06 -
*
38 -+
04
02 -
00 -
T T T T T
0 10 20 30 40
Time (Months)
Number at risk
rafenib+Trametinib ¢7 9 6 4 1
Standard CT 18 2 0 0 0
Median OS (months)

Dabrafenib +Trametinib (n=17) : 14.21 (4.66-NA)
Vemurafenib (n=4) : 14.91 (6.88-NA)

Standard CT (n=18) : 4.05 (0.83-8.83)

No CT : 1.31 (0.56-NA)
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ESMO Guidelines 29 Ci) CA-

0 Novel systemic therapies urgently needed S R

FOG-PET-CT useful for M1 disease [N, A

}

vV

o Chemotherapy: Carbo-Paclitaxel, docetaxel, doxorubicin [‘WWWMMW]

+ endoscopic review of cesophageal invasion [N, A]

!
o Lenvatinib controversial (Japan) [ 4 ]

V
[ Fully stage urgenly* with cross-sectional imaging

o Clinical trial enrolment encouraged

Discussion in a mul Sdksciplinary tumour board including palliative care [V A}

.

vV
Resectabie (RO/R1) with minimal morbidty'

o0 BRAF V600E -> Dabrafenib + Trametinib

—
—

}

0 Checkpoint inhibitors -> Spartalizumab

Oﬂ

lde
de Onc 1grq

Filetti S, ESMO Guidelines, Sep2019
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mﬁ” Non-small cell lung cancer (2%)

e | Papillary and other
thyroid cancers (10-20%)

Pancreatic cancer (<1%)
Salivary gland cancer (<1%)
Spitz tumors (<1%)
Colorectal cancer (<1%)
Ovarian cancer (<1%)

e Myeloproliferative disorders (<1%)
Many others (<1%)

. e

‘

KIFS58 (most common in lung cancer)

@m Medullary thyrold cancer
sporadic (>60%)
hereditary (>90%)

Actvation by igand Ovect knase
INGepencent Cemercaton SCHvabon

L
L '

CCOCE or NCOA4 (most common in thyrosd cancer) Common mutaton: RET M918T

lams, Cancer Discovery, 2018
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Selpercatinib

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE |

Efficacy of Selpercatinib in RET-Altered
Thyroid Cancers

LJ. Wirth, E. Sherman, B. Robinson, B. Solomon, H. Kang, . Lorch, F. Worden,
M. Brose, ). Patel, S. Leboulleux, Y. Godbert, F. Barlesi, ].C. Morris,

T.K. Owonikoko, D.S.W. Tan, O. Gautschi, . Weiss, C. de la Fouchardiére,
M.E. Burkard, J. Laskin, M.H. Taylor, M. Kroiss, J. Medioni, ].W. Goldman,
T.M. Bauer, B. Levy, V.W. Zhu, N. Lakhani, V. Moreno, K. Ebata, M. Nguyen,
D. Heirich, E.Y. Zhu, X. Huang, L. Yang, J. Kherani, S.M. Rothenberg, A. Drilon,
V. Subbiah, M.H. Shah, and M.E. Cabanillas

Wirth, NEJM, 2020
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Table 1. Characteristics of the Patients at Baseline.*

Characteristic

Histologic type of thyroid cancer
Medullary
Papillary
Poorly differentiated
Hirthle cell
Anaplastic
Median no. of previous systemic regimens (range)
Previous regimen — no. (%)
Cabozantinib, vandetanib, or both
Vandetanib only
Cabozantinib only
Cabozantinib and vandetanib
Radioiodine
Sorafenib, lenvatinib, or both
Multitargeted kinase inhibitor therapy
1
22

Therapy other than multitargeted kinase inhibitor therapy

Brain metastases — no. (%)
RET alteration — no. (%)
RET M918T mutation

RET-Mutant MTC
Praviously Treated
(N=55)

55 (100)

2(1-9)

55 (100)
18 (33)
13 (24)
24 (44)
55 (100)
26 (47)
29 (53)
17 31)
A7)

33 (60)

RET-Mutant MTC
Not Previously Treated
(N=88)

88 (100)

7(8)
6()
L
9(10)
Q)

49 (56)

Praviously Treated
RET Fusion-Positive
Thyroid Cancer
(N=19)

13 (68)
3(16)
1(5)

2(1)
A(1-7)

16 (84)
13 (68)
15(79)
70
8 (42)
14 (74)
6(32)




Wirth, NEJM, 2020
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Selpercatinib

Table 2. Efficacy.*

RET-Mutant MTC RET-Mutant MTC Previously Treated RET
Response Previously Treated Not Previously Treated Fusion-Positive Thyroid Cancer
Independent Investigator Independent Investigator  Independent  Investigator
Review Assessment Review Assessment Review Assessment
(N=55) (N=55) (N=88) (N=88) (N=19) (N=19)

Objective response— % (95%Cl) 69 (55-81) 62 (48-75) 73 (62-82) 71 (60-80) 79 (54-94) 58 (34-80)
Best response — no. (%)

Complete response 5(9) 3(5) 10 (11) 3(3) 1(5) 0
Partial response 33 (60) 31 (56) 54 (61) 59 (67)7 14 (74) 11 (58)
Stable disease 14 (25) 16 (29) 20 (23) 24 (21) 4(21) 7(37)
Progressive disease 1(2) 3(5) 2(2) 0 0 0
Could not be evaluated 2 ()% 2 (4)i 2(2) 2(2) 0 1(5)
Progression-free survival
Data censored — no. (%) 42(76) 33 (60) 80 (91) 82 (93) 11 (58) 12 (63)
Median (95% Cl) —mo ~ NE (24.4-NE) 27.4 (137-NE) 23.6 (NE-NE) 23.6 (23.6-NE){ 201 (94-NE)  NE (10.0-NE)
Median follow-up — mo 16.7 16.7 111 111 137 193

Prevalenceat 1yr (95% Cl)—% 82 (69-90)  68(54-79)  92(82-97)  95(86-98)  64(37-82)  61(33-81)

V(O
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Selpercatinib

A RET-Mutant MTC Previously Treated with Vandetanib, Cabozantinib, or Both

B RET-Mutant MTC Not Previously Treated with Vandetanib or Cabozantinib € Previously Treated RET Fusion-Positive Thyroid Cancer

[ Vandetanib [ Cabozantinib [l Both vandetanib B Papillary thyroid [ Poorly differentiated [l Anaplastic B Hurhle-cell
40+ and cabozantinib 40+ cancer thyroid cancer thyroid cancer thyraid cancer
X =~
S 0 [ €
v o #
= N i
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R 3 4 B
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Wirth, NEJM, 2020
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Table 3. Adverse Events in 162 Patients with RET-Mutant MTC or RET Fusion-Positive Thyroid Cancer Who Received Selpercatinib.*
Adverse Event Adverse Events, Regardless of Attribution Treatment-Related Adverse Events
Gradel Grade2 Grade3 Grade4 AnyGrade  Grade3  Grade4  AnyGrade
number of patients (percent)
Any adverse event 9(6)  42(26) 95(9) 11(7) 162(100) | 45(28)  3(2) 153 (%)
Dry mouth @) 5B 0 0 74(4) 0 0 63 (39)
Hypertension 10 (6) 25 (15) 34(21) 0 69 (43) 19 (12) 0 49 (30)
Diarrhea 4(27) 805 96 0 613 403) 0 27 (17)
Fatigue [ 24015 2() 0 6139 1() 0 41 (25)
Increased aspartate aminotransferase level 37 (23) 6 (4) 13 (3) (1) 57(35) 12 (7) 1(1) 45 (28)
Nausea M) 1BBE 0 0 57(3%) 0 0 25 (1)
Constipation M) 1@ 1) 0 56(3) 0 0 26 (16)
Increased alanine aminotransferase level 26 (16) 7(4) 17(100 1() 513 16 (10) 1(1) 42 (26)
Headache 3622 11(7) 4( 0 51(31) 1(1) 0 21 (13)
Peripheral edema 20) 5 1) 0 4800 0 0 29 (18)
Increased blood creatinine level 2707y A2(7) 0 0 39 (24) 0 0 22 (14)
Abdominal pain 505  8() SB)  0 3D 0 0 6(4)

Wirth, NEJM, 2020



Selpercatinib

An official website of the European Union  How do you know? v

n official website of the United States government

ISTRATION

U.S. FOOD & DRUG
A

¢ lung

FDA approves selpercatinib for lung and thyroid
cancers with RET gene mutations or fusions

8 Piint

On May 8, 2020, the Food and Drug Administration granted accelerated approval to

Dr rovals and Databases & s . » y womie
e selpercatinib (RETEVMO, Eli Lilly and Company) for the following indications:
Resources for Information o Adult patients with metastatic RET fusion-positive non-small cell lung cancer
Approved Drugs (NSCLC):

* Adult and pediatric patients >12 years of age with advanced or metastatic RET-
mutant medullary thyroid cancer (MTC) who require systemic therapy;

* Adult and pediatric patients >12 years of age with advanced or metastatic RET
fusion-positive thyroid cancer who require systemic therapy and who are radioactive
iodine-refractory (if radioactive iodine is appropriate).

Vall d'Hebron

EUROPEAN MEDICINES AGENCY

INES HEALTH

Medicines  Human regulatory v Veterinary requiatory v Committees v News&events v Partners & networks v Aboutus v

Retsevmo

selpercatinib

Table of contents

« Opinion

o Key facts

On 10 December 2020, the Committee for Medicinal Products for Human Use (CHMP) adopted a positive
opinion, recommending the granting of a conditionalmarketing authorisation for the medicinal product
Retsevmo, intended for the treatment of cancers that display rearranged during transfection (RET) gene
alterations: RET-fusion positive non-small cell lung cancer (NSCLC), RET-fusion positive thyroid cancer and
RET-mutant medullary-thyroid cancer (MTC). The applicant for this medicinal product is Eli Lilly Nederiand B.V.



PREVIOUS CABO/VANDE TREATED RET-
MUTANT MTC
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Selpercatinib =

20.3m FUP (pretreated) 53% responses ongoing
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Pralsetinib

VIRTUAL OngTess
Clinical activity of the RET inhibitor ERESVD
praISEtinib (BLU—667) in patients Results from the registrational phase 1/2 ARROW

trial of pralsetinib (BLU-667) in patients with

Wit h RET fu Sio N+ so I i d tu mors advanced RET mutation-positive medullary
thyroid cancer

M|m|I Hu' Vi

Vivek Subbiah?!, Mimi | Hu?, Justin F. Gainor?, Aaron Scott Mansfield3,

Guzman Alonso?, Matthew H Taylor®, Viola Weijia Zhu®, Pilar Garrido Lépez’,

Alessio Amatué, Robert C Doebele?, Philippe Alexandre Cassieri?, Bhumsuk Keam??,

Martin H. Schuler'?, Hui Zhang!3, Corinne Clifford?3, Michael Palmer?3,

Jennifer Green?3, Christopher D. Turner'3, and Giuseppe Curigliano!#

Subbiah, ASCO 2020, Hu, ESMO 2020



RET

TABLE 1. Mechanisms of Acquired Resistance to Multikinase Inhibitors and Selective RET Inhibitors

Mechanism Alteration/Pathway Source Resistant to Sensitive to
Secondary RET alterations RET S904F Patient sample Vandetanib —
RET 788N Preclinical model  AD8O, cabozantinib Ponatinib
RET V804L/M Preclinical model ~ Cabozantinib, vandetanib ~ BLU-667, LOX0-292
Patient sample
RET G810A Preclinical model  Vandetanib Ponatinib, lenvatinib
RET G810S and G810R Preclinical model ~ BLU-667, LOX0-292 TPX-0046
Acquired non-RET alterations ~ MDM2 amplification Patient sample Cabozantinib AMG232, RG7388; AMG232 +
cabozantinib (all preclinical)
NRAS Q61K Preclinical model  Ponatinib trametinib
Activation of bypass signaling  Activation of MAPK Preclinical model ~ AD80 AD80 + trametinib
Activation of EGFR Preclinical model  Sunitinib, E7080, Gefitinib or cetuximab +
vandetanib (partial), sunitinib, E7080, vandetanib,
sorafenib (partial) or sorafenib
Activation of EGFR and AXL ~ Preclinical model  Ponatinib, cabozantinib, Afatinib, gefitinib; afatinib +

Subbiah, Ann Oncol, 2021

alectinib

cabozantinib or foretinib

Vall d'Hebron
Instituto de Oncologia

New RET inhibitors:

T> T>o T> T

BOS1/72738
TPX-0046
TAS0953/HMO6
LOXO 260
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Adult cancers
Cancers enriched
for TRK fusions

® Frequency >90% o

Cancers harbouring TRK

fusions at lower frequencies MAS( °®
@ 5% 10 25% o
Thyroid L
@ <5% cancer
Lung cancer
Breast cancer
Secretory breast carcinoma X Q.
Gastrointestinal 1 L
stromal tumour ©
(pan-negative) / o)

Cholangiocarcinoma

Melanoma —@

Spitzoid tumours (o)

High-grade glioma

Head and neck cancer

Sarcoma

Acute lymphoblastic
Io) leukaemia, acute

myeloid leukaemia,

histiocytosis, multiple

myeloma and dendritic
C- cell neoplasms

Renal cell

carcinoma

Pancreatic cancer

Colorectal cancer

NTRK

Paediatric cancers

o
(< Y High-grade glioma

Known dimerization domain

MNPRP Lic l] PR

< we ARHGEF2  LMNA
Coledes'l sosTM:  TRiMes  PRL
) TRIMZ2¢  PANG SO5T™!

M TG MYOsA
Papillary & .
sy X R §'1 Zioc togec IRF2BP2
[ thyroid cancer ‘,\; domsin IAARS
ot RWD2
AER
Secretory breast '{ Qe WO STRM
A men pie
o carcinoma VA
Infantile Alternate dimerization mechanisen o o0 eve
8 fibrosarcoma » NFASC  £]ve 87801
B ﬂ: v
° Cellular and IPAYR S

mixed congenital
mesoblastic

CIRC NE«

Unknown mechanism RABGAPIL CHTOP  AFAPL

nephroma GRIPAL LRRCT:  SS8P2
NH, PLEKHAS  POESDIP  MIRS4EF1

DABZ® VO AGHLA

LYN REAMS  LBEIR?2

A Gen Neurotrophin Receptor Tyrosine Kinase (desarrollo y diferenciacion neuronal).
A Fusiones de NTRK proto-oncogénicas incluyen: NTRK1 (TRKA), NTRK2 (TRKB) y NTRK3 (TRKC).
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Tumor type — no. (%)
Salivary-gland tumor
Other soft-tissue sarcomas:
Infantile fibrosarcoma
Thyroid tumor
Colon tumor
Lung tumor
Melanoma
GIST
Cholangiocarcinoma
Appendix tumor
Breast tumor
Pancreatic tumor

CNS metastases — no. (%)
No
Yes

TRK gene — no. (%)
NTRK1
NTRK2
NTRK3

Drilon, NEJM, 2018

Larotrectinib

12 (22)
11 (20)
7 (13)
509
4(7)
4(7)
4(7)
309
2(4)
1(2)
1(2)
1(2)

54 (98)
1(2)

25 (45)
1(2)
29 (53)
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