MEDULLER TIROID
KANSERINDE
GUNCELLEME




37 yas, erkek, bekar, Rize




« PET-BT: Tiroid bezi Ust polden baslayarak retrosternal uzanim
gosteren lezyonlar, boyunda sol juguler zincir boyunca ve akcigerde
multiple metastazlar ile uyumlu lezyonlar

» Tiroid sol lob bx> Mediiller tiroid karsinomu ile uyumlu
» Kalsitonin: 2000 pg/mL...

« CEA: 100 U/mL
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RTEU- Endokrinoloji




Ekim-Kasim 2016

24 saatlik idrar kortizol: >1196 pg/giin
2 giin 2mg DST kortizol: 22 pg/dL

2 giin 8mg DST kortizol: 31.3 pg/dL

CEA: 606.5 U/mL

Kalsitonin: 8242 pg/mL



Endokrinoloji-Cerrahi Konseyi-
Kasim 2016




Kortizol ACTH Kalsitonin

(wg/dL)  (pg/mL) (pg/mL)
Ekim 2016 23.7 118 8242
Kasim 2016 25.6 121

Ketokanazol baglaniyor
Aralik 2016

Ocak 2017 26.4 121

Vandetanib baglaniyor
Ocak 2017 859
01.02.2017 Acil> ketokanazol ve vandetanib kesiliyor

09.02.2017 15.2 86.6

CEA
(U/mL)

606

443

24 saatlik idrarda kortizol
(19/giin)

>1196

>807



Kortizol ACTH

(1g/dL) (pg/mL)
16.02.2017 6.1 120
20.02.2017 5.7 104
02.03.2017 13.6 88

Vandetanib geri baglaniyor
10.03.2017 13.0 94

24.03.2017 9.2 69
14

Kalsitonin
(pg/mL)

840

CEA
(U/mL)

374

6979

24 saatlik idrarda kortizol

(1g/giin)

442















Mediiller Tiroid Kanseri (MTK)
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Wells SA Jr, et al., Thyroid, 2015; 25: 567-610
Valle&Kloos 2011

Tuttle et al., 2014

Lim et al., 2017



Sporadik
MENZ2A

MENZ2B

FMTK

775

Herediter formlarin
%34

Herediter formlarin
%6.8

Herediter formlarin
%57.6

40-60
20-40

3-8

45-65

Feokromositoma (7%40-60)
Paratiroid hastaligi (7%610-30)

Feokromositoma (7%40-60)
Paratiroid hastaligi nadir
Marfanoid, dilde noroma,

barsaklarda ganglinoromatozis
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» Hastalarin %75-95 ' inde soliter nodiil
« Hastalarin%35 'inde tani aninda servikal metastazi+
* Hastalarin 7%0-15"inde basi semptomlari+

e Hastalarin %5-15"'inde uzak metastaz+

« Karaciger, kemikler, akciger, beyin, cilt

* Bazen de sistemik bulgularla gelir

* Diyare, flushing, agrili kemik metastazlar:

Wells SA Jr, et al., Thyroid, 2015; 25: 567-610
Kebebew et al. 2000, Elisei et al. 2008, Hannah-Shmouni et al. 2016



Roman S, et al., Cancer, 2006

Leboulleux S, et al., Clin Endocrinol, 2004
Girelli et al., 1998

Kuo et al. 2018
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Bergholm U, et al., Cncer, 1997
Modigliani E, et al., Clin Endocrinol, 1998



Wells SA Jr, et al., Thyroid, 2015; 25: 567-610



Cerrahi

Machens A, Dralle H, J Clin Endocrinol Metab. 2010 Jun;95(6):2655-63
Scollo C, Baudin E, Travagli JP, Caillou B, Bellon N, Leboulleux S, Schlumberger M, J Clin Endocrinol Metab. 2003;88(5):2070.






Kalsitonin> ...pg/ml

- 20—Ipsilateral santral, ipsilateral lateral

 b0—Kontralateral santral

 Tani postoperatif konmussa —

 Sporadik vakada tamamlayici cerahi gereksiz
« USG bulgusu veya post-operatif dlgilebilir kalsitonin varsa

gerekli



RET -

Tiroid nodiili
TIIAB>MTK

Boyun US
Kalsitonin, CEA
RET analizi

RET +/Bilinmiyor

Preoperatif kalsitonin<500 ng/dl

TTX+/-CND

Duruma gore takip/miidahale;

nodal metastaz, ekstratiroidal yayilim...

HPT, Feokormositoma icin bak
Tedavi et

Preoperatif kalsitonin>500 ng/dl

Gorintileme yontemleri ile muhtemel metastazlar
CT, MRI, Kemik sintigrafisi, DOTA-PET

MO, TTX M1, TTX
Progresif
sistemik Bélgesel hastaligi
hastalik tedavi et
Duruma gore takip/miidahale; e —
nodal metastaz, ekstratiroidal yayilim... ‘lredeavil Klinik ¢alisma

Wells SA Jr, et al., Thyroid, 2015; 25: 567-610



Roman et al. 2006; Scollo et al. 2003; Sosa et al. 2017
Elisei R, et al, 2015; Lorusso L et al, 2021; Machens A, et al, 2014; Karagiannis AKA, et al, 2016




Elevated level of serum carbohydrate
antigen 19.9 as predictor of mortality in patients
with advanced medullary thyroid cancer

Rossella Elisei’, Loredana Lorusso’, Paolo Piaggi’, Liborio Torregrossa?,
Giovanni Pellegrini®, Eleonora Molinaro’, Laura Agate’, Valeria Bottici’,
Fabiana Pani’, Andrea Cacciato Insilla?, Francesca Casella’, Raffaele Ciampi’,
llaria Tognetti3, Gabriele MaterazziZ, Fulvio Basolo? and Cristina Romei’
Endocrine Unit, Department of Clinical and Experimental Medicine and 2Department of Surgical,

Medical, Molecular Pathology, University of Pisa, Pisa, Italy and >Clinical Chemistry Laboratory,
Azienda Ospedaliero-Universitaria Pisana, Pisa, Italy

Correspondence

should be addressed

to R Elisei

Email
rossella.elisei@med.unipi.it
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Figure 1

Positive linear correlation between the serum levels of Ct
(p=0.21; P=0.04) (A) and CEA (p=0.245; P=0.01) (B) with
Ca 19.9 serum values.

Table 2 Comparison of lymph node and distant metastases at
the time of our observation in the two groups of structurally
persistent/recurrent MTC patients with normal and abnormal
levels of serum Ca 19.9.

Type of Ca 19.9-positive Ca 19.9-negative

metastases patients (%) patients (%) P value

Lymph node 13/16 (81) 71/84 (84) 0.7
metastases

Distant metastases 16/16 (100) 66/84 (78) 0.04
(all)

Bone metastases 5/16 (31) 10/84 (11) 0.03

Lung metastases 10/16 (62) 37/84 (44) 0.17

Liver metastases 12/16 (75) 39/84 (46) 0.03
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Figure 3
The Kaplan-Meier curve of survival in patients with normal and
abnormal levels of Ca 19.9.
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Figure 2

Mortality rate of patients with abnormal and normal levels of Ca
19.9: a statistically significant higher percentage of death was
observed in the group with abnormal levels of serum Ca 19.9.

European Journal of Endocrinology (2015) 173, 297-304




ANTICANCER RESEARCH 36: 3803-3810 (2016)

Procalcitonin: A New Biomarker for Medullary
Thyroid Cancer? A Systematic Review

APOSTOLOS K.A. KARAGIANNIS', CONSTANTINE GIRIO-FRAGKOULAKIS? and THEODORA NAKOUTI?

« Stabil bir molekil

m S

Procalcitonin for detecting
medullary thyroid carcinoma:
a systematic review

Pierpaolo Trimboli'?, Ettore Seregni®, Giorgio Treglia', Maria Alevizaki* and
Luca Giovanella’

 Kalsitonin-hastalik yayginligi-timor ¢api-lenf nodu metastazi-ile korelasyon
* Prokalsitonin>0.1 ng/ml—%98-100 6zglinliik, %91-100 duyarhlik

Endocrine-Related Cancer (2015) 22, R157-R164
Anticancer Research 36: 3803-3810 (2016)




Plasma miR-375 prognostic 25:3
marker in advanced MTC

217-231

Endocrine-Related P Romeo et al.
Cancer

RESEARCH

Circulating miR-375 as a novel prognostic
marker for metastatic medullary thyroid
cancer patients

Paola Romeo!, Carla Colombo23, Roberta Granata4, Giuseppina Calaresos, Ambra Vittoria Gualenis,
Matteo Dugo?, Loris De Cecco?, Maria Grazia Rizzetti', Angela Zanframundo®, Antonella Aiellos,
Maria Luisa Carcangiu®, Annunziata Gloghinié, Stefano Ferrero®?9, Lisa Licitra41°, Angela Grecol,
Laura Fugazzola23*, Laura Deborah Locati4* and Maria Grazia Borrello™

Review

Future Perspectives

MicroRNAs in Medullary
Art Review of the Regulatory Mechanisms and

Francesca Galuppini 1, Simona Censi 2, Margherita Moro !, Stefano Carraro 1, Marta Sbaraglia !,
Maurizio Iacobone 3", Matteo Fassan 14", Caterina Mian 2

Thyroid Carcinoma: A State of the

and Gianmaria Pennelli 1*

Endocrine-Related Cancer (2018) 25, 217-231
Cells 2021, 10, 955
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\ Medullary thyroid carcinoma

development and prollferatlon

Cells 2021, 10, 955



r

Table 1. The main miRNAs involved in medullary thyroid carcinoma, including gene mechanisms and actions.

miRNA Gene Mechanism Actions
. Upregulates RAS/ERK pathway (targets RASA1 High levels associated with lymPh node metastases,
miR-21 o : advanced stage and postoperative chronic disease;
and SPRED1), inhibits PDCD4 and apoptosis : . :
potential therapeutic target [19]
Downregulates the PI3K/Akt pathway (targets  Potential biomarker, plasma levels correlate with tumor
miR-375 YAP1, SLC16a2, SEC23A, PARP, JAK2 burden, distant metastasis and response to vandetinib
and NGFR) treatment [25]
Low levels in advanced MTC, high levels and positive
miR-224 Dysregulates the PI3K/ Akt pathway prognostic factor in sporadic MTC with RAS
mutations [31]
. 4 : High levels associated with lateral cervical lymph node
miR-183 Inhibits PDCD4 and apoptosis metastases, distant metastases and mortality [14,34]
. Downregulates BAG5 and SEPT7, Low levels in sporadic MTC harboring RET
miR-127 .
upregulates Wnt7a mutation [40]
miR-153-3p Downregulates mTOR pathway Potential therapeutic effects in combination with

(targets RPS6KB1)

tyrosine kinase inhibitors [41]

Long-non-coding-

Downregulates B-MYB, p53, upregulates EMT

High levels in MTC, in vitro inhibition reduces tumor

RNA—MALATI1 (targets E-cadherin) cell proliferation and invasion [46]
mMiR-31-3 Downregulates RAS pathway Low levels in MTC, reduces in vitro MTC cell
p (targets RASA2) proliferation [52]
miR-34a: miR-144 Dysregulates PI3K/Akt/mTOR pathway High levels in MTC, proposed as biomarkers but lack
’ (targets AXL) sufficient specificity and sensitivity [63,64]
miR-10a Downregulates HOXD4 High levels in primary MTC but downregulated in
metastases [15]
miR-200 family Up regulfiisggi—ﬁfﬁiigiti ;.Z,fh[?i;ir:d ZEB2) May correlate with metastatic potential [21]




Total tiroidektomi

Kalsitonin (-)/normal

gosterilebilen niikks veya / < ""'I — \
persistan hastalik yok Ka S”?rl‘g‘oon?/; :,'e" UL Kalsitonin>150 ng/dl
gosterilebilen niiks veya I
1 persistan hastalik yok ,
Fizik muayene ve US normal> Metastazlarin tespiti
Ilk yil 6 ayda bir, sonrasinda *6 ayda bir FM/US igin goriintileme
yillik takip *Her 3-6 ayda bir kalsitonin
1 ve CEA (dt) l
*Kalsitonin>150 ng/d|->odak
Fizik muayene, Boyun US ara Goriintileme (+) Goriintileme (-)
Kalsitonin, CEA

|

*Bolgesel hastalik-> *Fizik muayene ve
Cerrahi, EBRT, .. gorintileme her 6
*Progresif hastaligi olanlar-> ayda bir

Sistemik tedavi (TKI) *Her 3-6 ayda bir
Klinik Calisma kalsitonin ve CEA (dt)




MTK/Tedavi cevabi







http://www.thyroid.org/professionals/calculators/thyroid-cancer-carcinoma/

Doubling time hesaplamasi igin en az 4 6lgiim

Doubling time 6 aydan kisa olanlar ilk 12 ayda anlasilabilir

® RECOMMENDATION 49
In patients with detectable serum levels of Cin and CEA

DT<6 GY'"'>5"10 YIHIk SUf'Vi—>0/025"8 following thyroidectomy, the levels of the markers should
DT 6-12 ay__>5_10 y|”|k SLlr'Vi—>0/092-37 be measured at least every 6 months to determine their

doubling times. Grade B recommendation

Meijer et al. 2010



Kiclik-izole metastazlar kalsitonin stabilse

1zlenebilir

Sistemik, progresif hastalik igin sistemik

tedavi disunulmeli

Priya SR, et al., Frontiers in Oncology, 2017






Goriintileme




MEDIKAL/SISTEMIK
TEDAVI




Semptomatik tedavi

Julien Hadoux &Martin Schlumberger, Best Practice & Research Clinical Endocrinology & Metabolism, 2017
Baudry C, et al., NEJM, 2013



Sitotoksik kemoterapi

* Cok gesitli tedaviler/kombinasyonlar denenmis

« Doksorubisin, Sisplatin...

» Doksoriibisin+Sisnlatin
KT BASARI SANST %20 CIVARINDA
 Doksorubisin+Sisplatin+Vindesin...
« Bleomisin+Doksorubisin+Sisplatin

* Parsiyel cevaplar

 Toksisite artmis kombinasyon arttikca

* Miyelosupresyon, mukozal toksisite

Julien Hadoux &Martin Schlumberger, Best Practice & Research Clinical Endocrinology & Metabolism, 2017



Sitotoksik kemoterapi

* RECIST

Julien Hadoux &Martin Schlumberger, Best Practice & Research Clinical Endocrinology & Metabolism, 2017




Sitotoksik kemoterapi

Julien Hadoux &Martin Schlumberger, Best Practice & Research Clinical Endocrinology & Metabolism, 2017




Schwartz et al. 2008
Martinez et al. 2010
Brierley & Sherman 2012
Call et al. 2013



Moura MM, et al., Br J Cancer, 2009
Moura MM, et al, JCEM, 2011
Elisei R, et al, JCEM, 2008
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» Vaskiler endotelyal biyime faktoru (VEGF) ve VEGF reseptarleri
[VEGFR-1 (FIt-1) /VEGFR-2 (Flk-1, KDR)]->

« MTK dokularinda timér hicrelerinde ve vaskiiler endotelyumda eksprese

ediliyorlar

» Fibroblast biiyiime faktori reseptorleri (FGF)
» Trombosit kaynakli biiyiime faktori (PDGF)

* Hepatosit biyiime faktori (HGF) ve reseptorii c-met

« Epitelyal bliyime faktori reseptord (EGFR)




Tirozin Kinaz Inhibitérleri (TKI)




Cabozantinib

Vandetanib ] '
Lenvatinib orafeni
Sorafenib Motesanib
Sunitinib Sunitinib Vandetanib
Motesanib le“t'l"'g Cabozantinib
Imatinib TNEUIND Lenvatinib
BLU-667 Cabozantinib Pazopanib Sorafenib Vascular Endothelial Cell

LOX0-292 Anlotinib

Sunitinib
Motesanib
Axitinib
Pazopanib

Vandetanib Anlotinib

\@_

T Angiogenesis

Lenvatinib

B |

MAPK
Pathway

<=

\

Tumor Cell I

" ,
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Table 2
Common AEs and their frequency (%) in clinical trials investigating TKls in MTC.

Lenvatinib [9]" Vandetanib [10]  Pazopanib [11] Sorafenib [12] Cabozantinib [13]

Hypertension 51 32 51 43 33
Diarrhea 75 56 77 71 63
Stomatitis 48 + 62 oral pain
Weight loss 42 48 48
HF syn 76 50
Fatigue 53 24 + 14 asthenia 41
Skin rash 45 67

Alopecia 76

TSH increase

Proteinuria

Nausea

Vomiting

Dry skin

Nail changes

Blood creatinine increase

Decreased appetite

Skin papilloma

Arthralgia

Skin hypopigmentation

AST increase

Anorexia

Leucocyte count decrease

Dysgeusia

Headache

Acne

Cough

Flushing

Hair c.olc:-r. changes C. Resteghini et al.,Best Practice &
Constipation Research Clinical Endocrinology &
Discontinuation due to AE 9 Metabolism, 2017

* At baseline, 53% of patients had diarrhea and 44% musculoskeletal pain.




Wells et al.201
Elisei et al. 2013

Table 2. Summary of Phase 3 Clinical Trials of Vandetanib or Cabozantinib versus Placebo in Patients with Advanced Medullary Thy-

roid Cancer

Variable
Targets
Phase 3 clinical trial
No. of patients (mean age, years)
Postprogression, open-label treatment
Radiologic progression before enrolment
Previous treatment
Previous TKIs
Hereditary disease
RET mutation positive
RET 918 mutation positive
Median time of follow-up, mo
Results

Median progression-free survival, mo

Objective response rate

Overall survival, mo

Overall survival in RET positive, mo

Safety

Most common adverse events at least grade 3

Vandetanib (300 mg/day)
VEGFR, RET, EGFR, ¢-KIT
ZETA study
Vandetanib 231 (50.7) vs. Placebo 100 (53.4)
Yes
Not requested
40%

Unknown

10%

59% Vandetanib arm
Not available

24

30.5vs. 19.3 (HR, 0.46; 95% CI, 0.31-0.69;
P<0.001)

45% vs. 13% (P<0.001)

Not available

Not available

Diarrhea, hypertension, QTc prolongation,
fatigue

Cabozantinib (140 mg/day)

‘T, e-MET, c-KIT

Cabozantinib 219 (55.0) vs. Placebo 111 (55.0)
No

Yes (within 14 mo)

38%

20%

5.5%

46.1% Cabozantinib arm

34.2% Cabozantinib arm

13.9

11.2vs. 4.0 (HR, 0.28;95% CI, 0.19-0.40;
P<0.001)

28% vs. 0% (P<0.001)

26.6 vs. 21.1 (HR, 0.85; 95% CI, 0.64—1.12;
P=0.24)

44 3 vs. 189 (HR, 0.60; 95% CI, 0.38-0.94;
P=0.03)

Diarrhea, palmar-plantar erythrodysesthesia,
fatigue

Endocrinol Metab 2021;36:514-524



C. Resteghini et al.,Best Practice &Research Clinical Endocrinology & Metabolism, 2017



Which Medicationto favor for
the first-line systemic treatment of MTC?

VANDETANIB

In case of;

Diverticulitis or chronic inflammatory Gl
disease, active peptic ulcer disease,
cholecystis, cholangitis and apendicitis,
bleedingg, EBRT to the neck or
mediastinum.

Tumor involvment of larynx-trachea-
bronchus, esophagus, major vessel
encasement.

Lowbody mass index.

Patients who use their hands (job or
other).

Patient is on potent CYP3A4 inhibitor
that may increase toxicity to cabozantinib
by increasing plasma concentrations of
the drug.

CABOZANTINIB

In case of:

Long QTc at baseline, medications known
to prolong QTc.

Electrolyte abnormalities that cannot be
comrected: hypocalcemia, kypokaliemia,
hypomagnesemia.

Sun exposure.
Rapid tumor progression.
Bone metastases.

Dental examination, in particular if treated
with denosumab.

Patient is on a potent CYP3A4 inducer
that may decrease the plasma
concentration of vandetanib, making the
drugless efficacious.

Julien Hadoux &Martin Schlumberger, Best Practice & Research Clinical Endocrinology & Metabolism, 2017
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[ Metastatic MTC ]

v v

Imminent Risk of Local Prosseasive Di Stable and/or
Complications o8 Asyvmptomatic Disease

| , |

. Consider Systemic Clinical, Imaging and
Local Control of DlseaseJ Therapy J Laboratorial Follow-Up J

|

Patient's evaluation, past medical history, previous |
treatments and risk of adverse effects J

Vancittanib J

Follow Up jl

Clinical and laboratory evaluation every 3
months; Imaging Evaluation 6-12 months

Endocrine-Related Cancer, (2019) 26



Disease Progression
- (TKI Resistance) J

Symptom Related

Y

Adverse Effects

.

Treatment

Consider another

Discontinuation

 RET-selective
TKI

commercially available TKI,

drug combinations,
or clinical trials

v

Treatment Tolerance
l Partial Response? or Stable Disease?

Dose Reduction
and/or

v

Continuation of Therapy J

<> BLU667  Pralsetinib

— GI-6207

ﬁ Immunotherapy

. Current Trials New Therapeutic Agents for MTC

\‘“—-—m-’-m’d—-’—d—-—"

— LOXO0-202

— Pembrolizumab

|

Selpercatinib
N

!
!
!
f
?
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l'able 3. Summary of Clinical Trials of Selpercatinib and Pralsetinib versus Placebo in Patients with Advanced MTC with RET Altera-
tion
Pralsetinib®

RET-mutant MTC

Without prio

Selpercatinib
Variable RE T-mutant MTC with
prior TKI (n=61)

ARROW (phase 1/2)
400 mg once daily

RET-mutant MTC with RET-mutant MTC

prior TKI (n=55) without prior TKI (n=88)
LIBRETTO-001 (phase 1/2)
160 mg twice daily

Clinical trial name

Dosage (Phase 2)

Median age, yr (range)
Male sex
Previous regimen
Vandetanib
Cabozantinib
Vandetanib and cabozantinib
Vandetanib and/or cabozantinib
RET alteration
RETM918T mutation
RETVB04M/L mutation

RET extracellular cysteine mutation”®

Other mutations®
Objective response, % (95% CI)
Complete response
Partial response
Stable disease
Progressive disease
Duration of response

Median, mo (95% CI)

Median follow-up, mo
Progression-free survival

Median, mo (95% CI)

Median follow-up, mo

Disease control rate, % (95% CI)

S5T(17-84)
36 (65)

18 (33)
13 (24)
24 (44)

33 (60)
5(9)
7(13)
10 (18)

49 (56)
6(7)
20(23)
13 (15)

58 (25-83)

41 (67)

60 (19-81)
16 (73)

61 (100)

41 (67)
2(3)
14(23)
4

11 (50)
2(9

69 (55-81)
5(9)

73 (62-82)
10 (11)

60 (46-74)

1(2)

74 (49-91)
1(5)

33 (60)
14 (25)
1(2)

NE (19.1-NE)
14.1

NE (24.4-NE)
16.7
04

54(61)
20(23)

2(2)

220 (NE-NEY
78

23.6 (NE-NEY

31(58)
19 (36)
2¢4)

NR

NR

96 (87-100)

13 (68)
5(26)
0

NR

100 (82—100)

Endocrinol Metab 2021;36:514-524
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‘ Pg),seas; :’e J Adverse Effects Treatment Tolerance
l l Partial Response? or Stable Disease?
‘ Second TKI J Symptom Related Doseal:‘;c/l:;:hon
' bl Discontinuation
v
- Continuation of Therapy J
Disease Progression
. (TKI Resistance)
| —> LOXO-202  Selpercatinib
,| RET-selective ) - I
TKI }
Consider another BLU-667 | Pralsetinib
commercially available TKI, [
drug combinations,
. or clinical trials 5 / i GI-6207 ;
ﬁ Immunotherapy n _ '
— Pembrolizumab ’
. Current Trials New Therap
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Figure 1. Clinical response to DC vaccination. CT scan of patient 3 before (September
1999, left) and 13 months after ...

ENDOCRINE
SOCIETY

J Clin Endocrinol Metab, Volume 86, Issue 10, 1 October 2001, Pages 4965-4969, https://doi.org/10.1210/jcem.86.10.7949

The content of this slide may be subject to copyright: please see the slide notes for details.


https://doi.org/10.1210/jcem.86.10.7949

Figure 2. Tumor marker levels during therapy. Plasma calcitonin (lower panel) and CEA ENDOCRINE =‘-'
(upper panel) levels obtained at ... SOCIETY mmwa
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M Bongiovanni et al. Very low expression of PD-L1 24:6

Research Letter in MTC

Open Access

Very low expression of PD-L1in
medullary thyroid carcinoma

L35-138

Figure 1

PD-L1 expression in medullary thyroid carcinoma. A. Benign tonsil tissue was used as positive control: on the right side of the picture, the reticulated
crypt epithelial cells show strong membranous positivity for PD-L1; on the left side, some lymphocytes and macrophages in germinal centers show weak
membranous positivity (PD-L1 immunostain, x200). B. Focal and membranous expression for PD-L1 in malignant cells in case n® 10. The overall expression
in malignant cells was scored at 5% (PD-L1 immunostain, x400). C. One of the two cases showing PD-L1 positivity in the lymphocytic infiltrate

(case n° 12); PD-L1 was expressed by reactive follicular cells (arrows) and was not expressed by malignant C-cells (asterisks) (PD-L1 immunostain, x200).

http://erc.endocrinology-journals.org
DOT: 10.1530/ERC-17-0104



TABLE 2 | Registered clinical trials evaluating FDA-approved immune checkpoint inhibitors in medullary thyroid carcinoma.

Maolecule Medical condition

under investigation

ClinicalTrials.gov Trial name

Identifier

Study
phase

Assigned intervention

Primary outcome(s) Estimated Estimated study
enrollment, completion date

n

Trial
status

NCTD3753919 Durvalumab A Phase Il Study of
Durvalurmaty

MED4736) Plus

Metastatic thyroid cancer,
including diferentiated
thyroid carcinoma,
medullary thyroid

Durvalumab 1500 mg plus
tremelimumab 75 mg every 4 weeks
up to 4 cycles followed by durvalumab
Tremelimumab for the 1500 myg every 4 weeks until disease
Treatment of Patients progression, unacceptable taxicity or

Ooressne =] k I = 3 7 |1l = il Falalan

« 13 hasta asi kolu~>
 2/3 tedaviyi tfamamlamis

NCTO3246958

NCTO4514484

* 1 hastada progresyon

Progression-free
surdval rate at 6
months [time frame: 6
months] acoording to
RECIST 1.1 criteria
e = i

July 2021

Bnral B le

* 4 hasta—>higbirisi tedaviyi tamamlayamis

NCTO3072160

* 1 hastada progresyon

NCTO3012620 Pembrolizumab  Secured Access to
Pembrolizumab for
Fatients With Selected

Rare Cancer Types

Sarcoma, ovarian
neoplasm, central
nen/ous system
neoplasm, thyroid
neoplasm (including
medullary thyroid
carcinoma),
neuroendocrine
carcinoma, germ cell and
embryonal neoplasms,
NS T-cell lymphoma

Pembrolizumab 200 mg on day 1 of
every 21 day cycle

Reeruiting

www.clinicaltrials.gov

[time frame: one year]
Objective response rate
[time frame: measured
at the firat scheduled
disease assessment
following study
treatment initiation (day
84 + 7 dayg)]
according to RECIST
vl

December 2023

Recruiting




Peptid Receptor Radionuclide Therapy
(PRRT)

e Yttrium-90, Luteium-177

* Radyografik iyilesme %62.4
« 1.3 ilag kesilmis

» Hastalik kontroli %60
« %2.79 ilac kesilmis

Lee et al., 2020
Rosen et al., 2018



‘1'.('"9‘.."
M' R e e R







002 1-9TEE 051 50040
Printed in U8 A

Prospects of Remission in Medullary Thyroid Carcinoma
According to Basal Calcitonin Level

Andreas

inical Endocrinalogy & Metabolism 8004220202034
Copyright & 2005 by The Endoorine Society
i 2100, B3

Machens, Ulrich Schneyer, Hans-Jiirgen Holzhausen, and Henning Dralle

.................................................. dik hem kerediter vakalarda kalsitonin 150 ba/mi>

| En iyi biyokimyasal
remisyon belirtegleri




European Journal of Endocrinology (2008) 158 239-246 ISSN 0804-4643

CLINICAL STUDY

Progression of medullary thyroid carcinoma: assessment with
calcitonin and carcinoembryonic antigen doubling times

1 . 1 2 s . 1 . 1
Anne Laure Giraudet', Abir Al Ghulzan®, Anne Aupérin®, Sophie Leboulleux'. Ahmed Chehboun',
P " 2 ¥ . s ] . . 1
Frédéric Troalen?, Clarisse Dromain?, Jean Lumbroso?, Eric Baudin' and Martin Schlumberger!




THYROID
TUMOR CELL

" " ENDOTHELIAL
GOt M
NUCLEUS

A. Matrone et al., Best Practice & Research Clinical Endocrinology & Metabolism, 2017




Sorafenib

Vandetanib*
Sunitinib

Cabozantinib* Pazopanib

Axitinib | Vascular_endothelial cell/ |
Lenvatinib \ stromal cell '

Imatinip  [Motesanib]

”x T mEGFR

S

[Tipifarnib]? -
[Denotes non-approved agents presently

in clinical development]

*Denotes US- and EU-approved agents
for usein MTC

Spitzweg C, Endocrine-Related Cancer, 2016



Table 2. Multikinase inhibitors targeting signaling pathways in medullary thyroid cancer.

gent argeted pathway Stage of stuc Main adverse events

Vandetanib  REY, VEGFR-2 and -3 and EG Approved in 2011 \ Skin toxicity, diarrhea and asthenia
Cabozantinib VEGFR2, -MET and RET Approved in Diarrhea, fatigue, decreased appetite, nausea, palmar-plantar
2012 erythrodysesthesia, rash, increased aspartate transaminase,
vomiting and mucositis
Sorafenib VEGFR, PDGFR, FGFR, c-KIT, Phase I Skin toxicity, weight loss and fatigue
BRAF and RET,
Sunitinib VEGFR, c-KIT, PDGFR and RET  Phasell Fatigue, neutropenia, hand-foot syndrome, diarrhea and
leukopenia
Pazopanib  VEGFR1-3, PDGFR, c-KIT, Phase I Fatigue and diarrhea
FGFR1/3/4 and RET
Axitinib VEGFR1-3 Phase I Fatigue, dyspnea, diarrhea, decreased weight, pain in
extremity, hypertension, decreased appetite, palmar-plantar
erythrodysesthesia, hypocalcemia and myalgia
Lenvatinib ~ VEGFR1-3, FGFR1-4, RET,KIT  Phasell Diarrhea, hypertension, decreased appetite, fatigue, dysphagia 98]
and PDGFR and increased alanine aminotransferase levels
Motesanib ~ VEGFR1-3, PDGFRand c-KIT  Phasell Diarrhea, fatigue, hypothyroidism, hypertension and anorexia [99,100]
Imatinib Bcr-Abl, PDGFR, c-KIT and RET Phasell Gastrointestinal problems such as diarrhea, vomiting and [101,102]
abdominal pain, and facial edema, especially periorbital edema

Everolimus  mTOR Phase I Mucositis, fatigue, hypertriglyceridemia [103]
Bcr-Abl: Breakpoint cluster region-abelson; RET: Rearranged during transfection.

Nozhat Z, et al., Int J Endocrinol, 2017



Vandetanib
(ZETA study)™

Cabozantinib
(EXAM study)™=

Mumber of patients
Randomisation ratio (active treatment: placebo)
Hereditary disease
RET
Positive
Unknown
RET 918
Distant metastasis
Previous treatment
Previous tyrosine kinase inhibitors
Progressive disease before enrclment
Safety
Toxic effects (=grade 3)
Deaths
Results
Follow-up
Median PFS

PFS at & months

PFS at 12 months
Chjective response rate
Complete response

Survival

21
10%

3%
41%
Mot available
94%
4%
Unkmnown

Mot requested

55% (24%)
2% vs 2% (placebo)

24 months

30-5 {estimated) vs
19-3 months (reported)

BI%ws 63%

Mot available

45% vs 13%
0%

Mot available

RET=rearranged during transfection. PF5=progression free surival.

330
2:1
6%

45%

39%

35%

95%

38%

0%
Yes (within 14 months)

60% (33%)
56 vs 2-8% (placebo)

14 manths
11-2 vs 4-0 months

Mot availzble
A% s T
28% vs 0%

0%

7 vs 71 months

Table 2: Summary of phase 3 dinical trials of vandetanib and cabozantinibversus placebo in patients with
miedullary thyroid cancer

FAZ ITI CALISMALAR

| VANDETANIB: RET, VEGRF, EPGF inhibitéri |

CABOZANTINIB:
c-met inhibibtord

RET, VEGFR2, HGF,

Hadoux et al., Lancet Diabetes Endocrinol, 2015




VOLUME 30 -

NUMBER 2 -

JANUARY 10 2012

Vandetanib in Patients With Locally Advanced or Metastatic
Medullary Thyroid Cancer: A Randomized, Double-Blind
Phase III Trial

Samuel A. Wells Jr, Bruce G. Robinson, Robert F. Gagel, Henning Dralle, James A. Fagin, Massimo Santoro,
Eric Baudin, Rossella Elisei, Barbara Jarzab, James R. Vasselli, Jessica Read, Peter Langmuir, Anderson J. Ryan,
and Martin J. Schlumberger

Vandetanib
(ZETA study)™

Prog ression-Free
Survival (proportion)

Mo st risk

Vandetanib 300 mg 231
acebo

1.0+
0.9+
0.8+
0.7+
0.6
0.5
0.4+
0.3
0.2
0.1

Vandetamb 300 mg
— Plecebo

100

T
6 12 18 24 30 36

Time {months)
196 169 140 an 1 0
il 57 45 13 1] b

745 hastada parsiyel cevap

Number of patients
Randomisation ratio (active treatment: placebo)
Hereditary disease
RET
Positive
Unknown
RET 918
Distant metastasis
Pressous treatment
Previous tyrosine kinase inhibitors
Progressive disease before enrolmant

Safety
Taeic effects {=grade 3)
Deaths
Results
Follow-up
Median PFS

PFS at & maonths
PFS at 12 months
Ohjective response rate

* Hastalarin %12'si yan etki nedeniyle ilact birakmis

« %35'inde yan etkiler nedeniyle doz azaltilmasi gerekmis

I8%
41%
Mot available
a4%
40
Unknown

Mot requested

55% (24%)
2% vs 2% (placebo)

24 months

30-5 (estimated) ws
19-3 months (reported)

BI%ws 63%

Mot available

45% ws 13%
0

Mot available

ransfection. PFi=progression- free survival.

cer

hiase 3 dinical trials of vandetanib and cabozantinibwersus placebo in patients with

Hadoux et al., Lancet Diabetes Endocrinol, 2015



VOLUME 321 - NUMBER 29 - OCTOEBER 10 2013

JOURNAL OF CLINICAL ONCOLOGY

ORIGINAL REPORT

Cabozantinib in Progressive Medullary Thyroid Cancer

Rossella Elisei, Martin J. Schlumberger, Stefan P. Miiller, Patrick Schiffski, Marcia S. Brose, Manisha H. Shah,
Lisa Licitra, Barbara Jarzab, Viktor Medvedev, Michael C. Kreissl, Bruno Niederle, Ezra EEW. Cohen,
Lori J. Wirth, Haythem Ali, Colin Hessel, Yifah Yaron, Douglas Ball, Barry Nelkin, and Steven I. Sherman

Cabozantinib Placebo
L

104 Median PFS imaonths) 112 40
0 1-year PFS (%) 473 72
' HR [35% Cl) 0.28 (0,18 1o 0.40]

0.6

0.4+

029 oo

Progression-Free Survival
(probability)

1 I I I I 1 I I I I 1 I I 1 I I 1 I I I I
0 12345678 3101M121314151617181930 2122

Time (months)

Mo, at risk
Cebozantinib 218 121 18 -] N 12 2 1
Placebo m 35 11 B 3 2 0 0

Hastalarin %16's1 yan etki nedeniyle ilaci birakmis

7%79'unda yan etkiler nedeniyle doz azaltilmasi gerekmis

Cabozantinib
(EXAM study)™

Mumber of patients 330
Randormisation ratio (active treatment: placeb 21
Hereditary disease 6%
RET
Positive 45%

Unknown 9%
RET G918 5%
Distant metastasis o95%
Previous treatment 8%
Previous tyrosine kinase inhibitors %
Progressive disease before enrclment ‘s (within 14 manths)

Safety

Toxic effects (=grade 3) 60% (33%)
Deaths 56 vs 2-8% (placebo)
Resulis

Follow-up 14 months
Median PFS 112 ws 4-0months

PFS at & months Mot availzble
PFS at 12 months A7 % vs TH%
Objective response rate 28%vs 0%
Complete response 0%

Survival Z7 ws 71 months

RET=rearranged during transfection. PFS=progression- free survival.

Table 2: Summary of phase 3 dinical trials of vandetanib and cabozantinib versus placebo in patients with
miedullary thyroid cancer

Hadoux et al., Lancet Diabetes Endocrinol, 2015



Vandetanib (Caprelsa®)

*+ 100 mg (30): $ 7722.72
» 300 mg (30): $ 15445.43
« 100 mg (30): € 1400

- 300 mg (30): € 4070



Cabozantinib (Cabometyx®/Cometriq®)

« 20 mg (30): $19100.82
* 40 mg (30): $19100.82
* 60 mg (30): $19100.82

« COMETRIQ—>4 ADET 140 MG (7X80 MG, 21X20 MG
KAPSUL) € 6000
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* FDA'in 6nerdigi dozlar toksik mi?

e Tlag secimi?

* Yan etkiler?

« Diren¢ mekanizmalar neler?

* Stabil hastaligi olanlarda ilaca ne kadar devam edelim?
 TKT ile tedavi sag kalimi etkiliyor mu?

* Maliyet?/Yasam kalitesi?




Ethical Perspective

Protein kinase inhibitor therapy in
advanced thyroid cancer: ethical challenges
and potential solutions

Protein kinase inhibitors (PKls) have emerged as highly promising therapies in
progressive metastatic radioiodine-refractory differentiated thyroid cancer and in
medullary thyroid cancer; two were recently approved in the USA for use in medullary
thyroid cancer (vandetanib, cabozantinib), and another for use in progressive
metastatic radiciodine-refractory differentiated thyroid cancer (sorafenib). Although
more than 90% of thyroid cancer patients fare well in response to conventional
treatment, PKl therapy has the potential to provide benefit. Nonetheless, PKls
produce numerous side effects, may worsen quality of life, may hasten mortality
(by 1-2%), require discerning clinical acumen, are not yet proven to improve thyroid
cancer survival and are very costly. This raises questions about who should prescribe
PKls, and about whether their use in thyroid cancer is truly beneficent and ethically
justified. Restraint should be exercised in their use in thyroid cancer, with potential
risks and benefits carefully weighed and solutions devised to help ameliorate many of
the problems associated with their use.
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THYROID CASE STUDY and PATIENTS WITH
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Recurrent Metastatic Medullary Thyroid Carcinoma:
A Case of Sustained Response to Prolonged Treatment
with Somatostatin Analogues

Juana Maria Cano, Rocio Galan, and Rafael Lopez

pertod. The findings 1n the present case raise the possibility
that in asymptomatic cases with a low tumor burden and a
positive Octreoscan following recurrence, prolonged treat-
ment with somatostatin analogues may be benehcial.
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