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HoBble BO3MOXHOCTU (hapMaKoTepanuu
pacnpocTpaHeHHbIX pOpM MeayNNAPHOro paka
LIMTOBUAHOM Xene3bl

N.B. Cnenuos

Pharmacotherapy of advanced
medullary thyroid cancer: new possibilities

|.V. Sleptsov



OTpaneHHble meTacTtasbl npu BbigBrieHnn MPLDK —
7—23% cny4yaeB

B TeueHune 10 net y 35—-65% nauueHTOB C
onpenensemMsiM YPOBHEM KanbUUTOHUHA OyaeT
BbISIBIIEH MECTHbIN peumnanB onyxonn nnu
MeTacTa3npoBaHue

Distant metastases at presentation —
In 7—23% patients with MTC

Clinical recurrence can be detected by imaging
techniques within 10 years in 35-65% of patients
with detectable calcitonin levels



OTAarieHHble MeTacTta3bl —
ODCHOBHa4 npuynHa
CMEPTHOCTY nMpu IVIP LR




LinTotokcmnyeckaa xmmmotepanna ManoaddeKkTnBHa:

OOKCopyonumH O
LuucnnaTuH

doTopypauun
nakapbasunH

.

BUHKPUCTUH

adpdekT - MmeHee 20% naymeHToB
+

cepbe3Hble N0OOYHbIE 3P PEKTHI

Cytotoxic chemotherapy Is not effective:

doxorubicin
cisplatin
fluorouracil
dacarbazine

.

vincristine

response rate — 0-20% patients
+

major toxic effects



(DaKTOpr pocTa

WUHrmbuTopb! KMHa3 ...I N ]  MOHOKNOHaNbHbIE aHTUTENa

............r..........‘.0....1 DQ.‘Q.Q.........Q...C....................

\ il il
\ Il I LLLLLLLL L 1 T

| | UL
.........0.....00.........0...1 D.Q...............‘..........0...........

®,®
-_| ,/ ‘ e RAS |—— Wuru6urops:
RAC thapHe3un TpaHcepasbl

AKT MHrnourops! Pl
- JUN

WUHrnburopsl RAF

|_
MTOR uHruouTOpbLI s ol
|_

Uuruburopsl MEK

PeTuHoeBas kucnora
UHrubuTOopbI rMCTOHHON
Aeauetunasbl

®occopunupoBaHue hakropos
TPaHCKpUNLUM

Uurnburopsi IKK l

TpaHckpunuus
reHoB

Fassnacht M. et al., 2009
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TKI

Eriotinib
Cefitinib
Lapatinib
NVP-AEETEE
PKI166

Vandelanib
mAb
Cetndmab
Fanitumumab

TKI
PF2341066
PHABS5752
XL-184
XL-380

—|MET

#
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TKI
CEP-751
Motesanib
Sorafenib
Sunitinib
XL-184

Vandelanih

%

|
|

RET

|

VEGFR2

|
L

TKI TKI TKI
Axitinb Axitinib Pazopanib
Cedranb Imatinib PD173074
Motesanib Motesanib Soralenib
NVP-AEE788  pasoooniy  Sunitinid
Pazopanib Soratenib

PTK787/ Sunitinio

2K222584

Sorafenib

Sunitinib

Vandetano

XL-184

mAb

Bevacizumab

1
1

FGFR IGF-1R

TKI
NVP-ADW742

mAb
IMC-A12

Castellone M.D. et al., 2009




PROTO-RET MEN2A MEN2B RET/PTC

%

B —
Ynpasnsiemas Heynpasnsaemas
nepeaava curHana nepegava curHana

1 Murtorexes
OuddeperumpoBka MoasuxHOCTL Bocnanewnue
Mponudepauus

Lanzi C. et al., 2009




MHriMbnTtopbl TUPO3NHKUHASLI
Tyrosine kinase inhibitors

Axitinib



Selection of kinase inhibitors recently used in clinical trials for endocrine tumors and their respective targets.

Agent

VEGFR1 VECFR2 VEGFR3 RET

BRAF PDCFR3 EGFR c-KIT Others

[Cso(nM)

Refs

Clinically tested in
endocrine tumors®

Axitinib (AC013736)
E7080

Erlotinib® (0SI-774)
Gefitinib® (ZD1839)
Imatinib® (STI571)
Motesanib (AMG706)
Sorafenib® (BAY43-9006)

12
22

0.25
40

>10,000
3
S0

0.29
5.2

6

25
39

1.7
6500 5.2
20

BCR-ABL 25
FLT3 33
P38-MAPK 38

Inai et al., 2004

Matsui et al., 2008b
Moyer et al., 1997
Wakeling et al,, 2002
Buchdunger et al., 2002
Polverino et al., 2006
Wilhelm et al., 2004

ATC, DTC, MTC

MTC

ACC

ACC ATC, DTC, MTC
ACC ATC, DTC MTC
DTC, MTC

ATC, DTC, MTC, Pheo

Sunitinib®” (SU011248) 4-9
Vandetanib (ZD6474 )
XL184 C-MET 18

FLT3 8- 14 Kim et al., 2006; Chow & Eckhardt, 2007 MTC, Pheo
Waedge et al, 2002; Herbst et al., 2007 MTC

Sherman, 2008 MTC

Fassnacht M. et al., 2009

VEGFR-2 (KDR)
VEGFR-3 (Flt-4)

RET

EGFR

VEGFR-1 (Flt-1)

PDGFR-B

Tie-2

FGFRI1

MEK Cy6bcTpar
CDK2 KuHasza

c-Kit

erbB2

FAK NHrmbutop
PDK1

AKT

IGF-1R

Barge A., Ryan A.J., 2009



®akTopbl pocTa

Vandetanib -

N
j
\‘@ KneTtka

WuBasua onyxonu

MetacrasupoBaHue

Mponudepauus

BbikuBaHue

VEGFR-1

KneTtka

JHAaoTenua
Ras/Raf
p38MAPK .. ™ (MEK) > .

Numdanruorexes

Mwurpauus knetok Bbmmsauu " npoxoaumocrb

3HpoTenus cocy/10B I'Iponuq)epaum
3HAOTENNanNbHbIX KNETOK

Morabito A. et al., 2009




[IPAMOE BO34encTBne Ha onyxosnb

WHrubuposanue EGFR:

- UHrudMpoBaHue nponudepaumu
- YMEHbLLEeHWe UHBA3UBHOCTH

- CTAMYNALMA anonTo3a

- NOAAaBNeHMe MeTacTa3upoBaHUA
- nogasnexune npoaykuun VEGF

UHrubuposanue VEGFR:

- NOAaBNeHUe aHrnoreHe3a NyTeM CHUKEHUA akTUBHOCTU nponudepauum
U Murpacum 3HAOTENNANbHbLIX KNETOK

- NOAaBNeHne XN3HECNOCOOHOCTM KNeTOK 3HAOTENUA

- CHUXXEHMe NPOXOAUMOCTM COCYy0B

Barge A., Ryan A.J., 2009




[ToboYHbIE 3 PEKTHI
Adverse events

Vatalanib

TolHOTa, YTOMIIAEMOCTb, PBOTA, FONTIOBOKPYXXEHNE
Nausea, fatigue, vomiting and dizziness

Motesanib

[MnepTeH3us, yTOMASeMoCTb, Anapesi, roroBHas
Oosb, TOWHOTA

Hypertension, fatigue, diarrhea, headache and nausea

Vandetanib

CblIfnb, yTOMSISEMOCTb, AMnapes, 6eCCUMNTOMHOE
yanuHeHue nHtepeana QT

Rash, fatigue, diarrhea, and asymptomatic
Qtc prolongation

Sorafenib

[napesq, nopaxeHne KoOXun CTon n KNCTEN, NoTepPS
Beca, runogocgaremMmsi, yToMnaemMocCTb

Diarrhea, hand-foot skin toxicity, weight loss,
hypophosphatemia, fatigue




[ToboYHbIe 3 PEKTHI

VANDETANIB Adverse events

USA/Australian study Japanese study
Adverse event n=77 (grade 3/4) Adverse event n=18 (grade 3)

Rash 5 (4 Rash

Diarrhoea QTc prolongation®
Nausea 5 Diarrhoea

Fatigue Proteinuria

Hypertension Hypertension

Anorexia

Barge A., Ryan A.J., 2009



dasbl KIMNMHUYECKNX UCTbITAHUN
Clinical trial phases

dasa
Phase

Llenb
Trial goals

OnpeneneHne NepeHocUMOCTY Npenaparta y HeborbLIoro Yncna
naumMeHToB, 0bbI4HO rnocrie 6e3ycneLuHoro NPUMeHeHUs CTaHaapPTHbIX
METO/OB NeYeHus

To understand how well a drug can be tolerated in a small number of
individuals who usually have tried and failed existing standard drugs

OueHka Bruonornyeckom akTMBHOCTM Npenapara u BblpaXKeHHOCTU
NODOYHbIX AP EKTOB.

To evaluate the biological activity or effect of a drug and to estimate the
rate of adverse events.

OueHka apdekTUBHOCTN rnpenapaTa rno CPaBHEHUIO C KOHTPOSEM
To assess the effectiveness and value of a new drug against a control

IV

[OnutenbHas oueHKa pe3ynbTaToB NCMNOoSb30BaHWA npenapara,
NPU3HAHHOIO aPdeKkTMBHbLIM Mo ntoram Il gpasbl

Long-term surveillance of a drug believed to be effective in a previous
phase Il trial




PesynktaThl KNMMHUYECKUX UCMbITaHU
Results of clinical trials using “targeted therapies” in MTC

Agents Rationale Outcome (in Reference
evaluable patients)

Motesanib Multiple TKI® 3 PR 2%; SD 47% Schlumberger et al., 2007
Vandetanib  Multiple TKI? PR 14%; SD 43% Wells et al., 2007; Haddad
et al., 2008
Imatinib Inhibition of 30 SD 36% Gross et al., 2006; de Groot
¢-KIT and PDGF et al., 2007; Frank-Raue
et al., 2007
XL184 Multiple TKI 2X PR 53%, SD 47% Salgia et al., 2008
(incl. RET)?
Y-DOTA-  Radionuclide 2 SD: 42% Waldherr et al., 2001
TOC therapy
targeting SSR-2
Axitinib Multiple TKI® PR 40%; SD 60% Cohen et al., 2008b
Sunitinib Multiple TKI® Cohen et al., 2008a;
Kelleher & McDermott,
2008
Thalidomide Inhibition of PR 18%; SD 18% Ain et al.,, 2007
angiogenesis
Sorafenib Multiple TKI® 5y CR 17%; PR 33% Kober et al., 2007; Gupta-
Abramson et al., 2008
Gefinitinib [nhibition of PD 100% Pennell et al., 2008
EGF receptor

Fassnacht M. et al., 2009



APpdekT XL184 Ha pa3mep ovaros npu MPLLDXK
XL184 effect on target lesion diameter in MTC patients
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Salgia R., 2008




MPLLDK
MTC
PT3N My

Sorafenib 600 mg/day + Tipifarnib 400 mg/day

Hong D. et al., 2008

36% RECIST 46% RECIST



[nHamMuka ypoBHS KanbLUUTOHUHA
Calcitonin response
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12/4/06

1/10/07

2/5/07

3/6/07

4/2/07

5/23/07

6/25/07

7/24/07

8/22/07

=== Calcitonin

17388

3532

4198

3663

3093

5574

4118

3821

4300

Date

Hong D. et al., 2008




OuHamuka yposHs POA
CEA response
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12/4/2006 | 2/5/2007 | 3/6/2007 | 4/2/2007 | 5/23/2007 | 6/25/2007 | 7/24/2007 | 8/22/2007

693.4 2171 211.5 199.5 231.3 200 189.1 179.3
Date

Hong D. et al., 2008




RECOMMENDATION 109

Given the absence of an established effective
systemic therapy for patients with advanced MTC,
physicians should give high priority to facilitating
enrollment of their patients into well-designed

clinical trials.
Grade: C Recommendation

Medullary Thyroid Cancer:
Management Guidelines of the
American Thyroid Association
THYROID, V. 19, N. 6, 2009



