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Inleiding: werking targeted agents
gericht op signaleringsroutes van “hallmarks of cancer”

Growth factor self-sufficiency

Insensitivity to anti-

Evading apoptosis growth signals

Sustained angiogenesis Tissue invasion

and metastasis

Limitless replication
potential

Hanahan, Weinberg, Cell 2011



Targeted agents: werking

signaleringsroute: via transmembraan signaaltransductie

R R

/\

— viembraan

000 I (00
DR 2

~

Substraat

w

Cellulaire effecten

+ proliferatie

- apoptose
Signaling + angiogenese
moleculen + metastasering
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Nieuwe targeted agents

trastuzumab emtansine
(T-DM1)

Thioether Linker
DM1

Trastuzumab




Nieuwe targeted agents:
T-DM1

Trastuzumab-specific MOA
+ Antibody-dependent cellular

cytotoxicity (ADCC) HER2
* Inhibition of HERZ2 signaling
* Inhibition of HER2 shedding

T-DM1

Emtansine
release

*—**‘\

microtubule
Pnl}fmerlzatlen . '
m Internalization

Adapted from LoRusso PM, et al. Clin Cancer Res 2011.




Nieuwe targeted agents

T-DM1 vs lapatinib + capecitabine (EMILIA)
e fase 3, na eerder taxaan + trastuzumab voor HER2+ MBC (n=991)
e primair eindpunt: PFS
e interim OS data

HER2-positive LABC
or MEC (N=980) T-DM1
3.6 mg/kg q3w IV

Prior taxane and

trastuzumab

-Progression on Capecitabine

metastatic treatment 1000 mg/m? PO bid, days 1-14, q3w
or within 6 months of "'

adjuvant treatment Lapatinib
1250 mg/day PO qd

Verma et al, ESMO 2012



Nieuwe targeted agents

EMILIA

e 0S: 30,9 vs 25,1 mnd (HR 0.68; p<0.001)

e Response rate 43,6 vs 30,8% (p=0,0002)

Median (months)

No. of events

Cap + Lap 25.1 182
T-DM1 30.9 149
1.0 Stratified HR=0.682 (95% CI, 0.55, 0.85); P=0.0006
Efficacy stopping boundary P=0.0037 or HR=0.727
o 981
c
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=
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No. at risk: Time (months)

Cap +Lap 496 471 453 435 403 368 297 240 204 159 133 110 86 63

T-DM1 495 485 474 457 439 418 349 293 242 197 164 136 1M1
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Verma et al, ESMO 2012



Nieuwe targeted agents

EMILIA
e gunstig bijwerkingen profiel T-DM1

Table 3. Adverse Events in the Safety Population.*

Lapatinib plus Capecitabine T-DM1
Adverse Event (N=438) (N =490)
Events of Any  Grade 3 or 4 Events of Any  Grade 3 or4
Grade Events Grade Events

pumber of patients (percent)
Any event 477 (97.7) @ 470 (95.9) 200 (40.8)

Specific eventsy

Diarrhea 339 (79.7) 101 (20.7) 114 (23.3) 8 (1.6)
Palmar—plantar erythrodysesthesia 283 (58.0) 80 (16.4) 6(1.2) 0
Vomiting 143 (29.3) 22 (4.5) 93 (19.0) 4 (0.8)
Neutropenia 42 (3.6) 21 (4.3) 29 (5.9) 10 (2.0)
Hypokalemia 42 (3.6) 20 (4.1) 42 (8.6) 11 (2.2)
Fatigue 136 (27.9) 17 (3.5) 172 (35.1) 12 (2.4)
Nausea 218 (44.7) 12 (2.5) 192 (39.2) 4 (0.8)
Mucosal inflammation 03 (19.1) 11 (2.3) 33 (6.7) 1(0.2)
Anemia 39 (8.0) g (1.6) 51(10.4) 13 (2.7)
Elevated ALT 43 (3.8) 7(1.4) 23 (16.9) 14 (2.9)
Elevated AST 46 (9.4) 4 (0.8) 110 (22.4) 21 (4.3)
Thrombocytopenia 12 (2.5) 1(0.2) 137 (28.0) 63 (12.9)

Verma et al, NEJIM 2012



Nieuwe targeted agents

T-DM1 voor HER2 positief mammacarcinoom

e verwachting: standaard 2¢ lijn MBC
(na 1¢ lijn trastuzumab, pertuzumab en taxaan)

e studies 1¢ lijn MBC (MARIANNE trial), adjuvant
e in NL: studie UMCG met Bordet



Zephir T-DM1 study

T-DM1 response prediction with HER2-PET

( Pre treatment

(T

FDG-PET

reatment

T-DM1
treatment
(every 21 days)

2x FDG-PET
early and late
in treatment

>

Follow-up
until progression

NCT01565200



Oude agents, nieuwe toepassingen

Combinaties van agents
bij resistentie




combinaties targeted agents: verworven trastuzumab resistentie

Lapatinib +/- trastuzumab (EGF104900)

e fase 3, na 3 eerdere lijnen met trastuzumab voor HER2+ MBC

e primair eindpunt: PFS

e secundair eindpunt: OS

* HER2 (FISH+/IHC3+)
metastatic breast
cancer

* Progression on

— Anthracycline
— Taxane
— Trastuzumab

* Progression on most

recent trastuzumab

regimen

MN—=00Z>2

Lapatinib 1500 mg/d PO
(n=148)

Crossover allowed to lapatinib +
trastuzumab if progression after at
least 4 weeks on therapy

|

Lapatinib 1000 mg/d PO +
trastuzumab 4—2 mg/kg IV weekly
(n=148)

Primary endpoint:
* Progression-free

survival

Secondary endpoints:
* Overall survival

* Overall response
rate
*» Clinical benefit rate

Blackwell et al, JCO 2010



combinaties targeted agents: verworven trastuzumab resistentie

EGF104900

e mediane OS 14 mnd vs 9,5 mnd (lapatinib +/- trastuzumab)
e NB: cross over, voorbehandeling, geen chemotherapie!
e acceptabel bijwerkingen profiel

A L L+T
100 (n=145) (n=148)
\‘ Died, n (3G) 113 (78) 105 (72]
. Ly B0% Median, months 9.5 14
~= 80+ HR (95% Cl} 0.74 (0.57 to 0.97)
- Log-rank P 026
o 70%
2 60 £6%
= 6-month 05
]
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%]
-
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mm |
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Time Since Random Assignment (months)

Blackwell et al, JCO 2012



combinaties targeted agents: primaire trastuzumab resistentie

Docetaxel, trastuzumab +/- pertuzumab (CLEOPATRA)

e fase 3, 1¢ lijn HER2+ MBC
e eindpunt PFS (interim analyse)

~

Treatment until
disease progression
or unacceptable

toxicity
—7

Women with
previously untreated,
HER2-positive locally
recurrent/metastatic

breast cancer \

(N = 808)

Baselga et al, NEJM 2012



combinaties targeted agents: primaire trastuzumab resistentie

CLEOPATRA
e mediane PFS 18,5 vs 12,4 mnd (+/- pertuzumab)

e geen toename cardiale toxiciteit

Progression-free Survival (%)

100 —fml

90+
&0+
704
60
30+
40+
304
20
10+

e Pertuzumab (median, 18.5 mo)
Contrel (median, 12.4 mo)

Hazard ratio, 0.62
(95% Cl, 0.51-0.75)
P=0.001

T T | | T |
15 20 25 30 35 40

Months

Baselga et al, NEJM 2012



combinaties targeted agents: verworven hormoon resistentie

BOLERO-2 trial

e exemestaan +/- everolimus (fase 3) HER2 negatief MBC
* na progressie op eerdere aromatase remmer (n=724)

e primair eindpunt PFS. Interim analyse (12 month FU).

N =724

Everolimus 10 mg/day +
Exemestane 25 mg/day
Postmenopausal (N = 485)

ER+ HER2- ABC

PFS

oS

ORR
refractory to
Ietrozoleyor Placebo + Bone Markers
Exemestane 25 mg/day Safety
anastrozole (N = 239) PK

Baselga, NEJM 2012



combinaties targeted agents: verworven hormoon resistentie

BOLERO-2 trial

e PFS: 10,6 vs 4,1 mnd (+/- everolimus)
e clinical benefit 33,4% vs 18% (p<0,001)

Central Assessment

100 Hazard ratio, 0.36 {95% Cl, 0.27-0.47)
90 P=0.001 by log-rank test
g - |
- 70- Everolimus plus exemestane
T (median PFS, 10.6 mo)
> 60
5 504 4
= II--IE L I 1
= 404
B 1""\‘-
-§ 399 § I S—E
& 204 Placebo plus exemestane "'l.J.Ji :
o (median PFS, 4.1 mo) *
0 | | | | | | | | 1 | 1
Q0 & 12 18 24 30 36 42 48 54 60 66 72 &

Weeks

Baselga, NEJM 2012



combinaties targeted agents: primaire hormoon resistentie

Letrozol +/- CDK remmer PD991(TRIO-18 trial)
e fase 2, 1¢ lijn ER+, HER2- MBC (CDK remming: DNA synthese remming)
e eindpunt PFS: 28,1 vs 7,5 mnd (+/- PD991) (HR 0,37; p<0,001)
e wel >50% graad 3 of 4 neutropenie en 35% ptn: dosis reductie

~

Treatment until
disease progression
or unacceptable

toxicity
—7

Women with
previously untreated,
ER+, HER2-metastatic
breast cancer

(N = 165) ~

Finn et al, SABCS 2012




Targeted agents

de balans

Caution
Toxic

Costs
Benefits



Toxiciteit

Table 2. Adverse Events, with a Special Focus on Cardiotoxicity, among Patients Included in the Safety Analysis.*
1 Yr of
Trastuzumab  Observation
Adverse Event (N=1677) (N=1710) P Value
no. (%)
Patients with at least one grade 3 or 4 eventy 132 (7.9) 75 (4.4) <0.001
Patients with at least one serious adverse event:: 117 (7.0) 81 (4.7) 0.007
Fatal adverse events 6 (04)] 3(0.2)9 0.34
Treatment withdrawals|| 143 (8.5) —
Cardiac events
Death from cardiac causes** 0 1 (0.06) 1.00
Severe CHF+ 9 (0.54) 0 0.002
Symptomatic CHF, including severe CHF i 29 (1.73) 1 (0.06) <0.001
Decrease in LVEF(j 113 (7.08) 34 (2.21) <0.001

Piccart, NEJM 2005

- doelgericht is betrekkelijk!



Study or subgraup

Toxiciteit

W eight (%51 OR 5% Gl

Targeted agsrit alores v placebo or best supportive osrs
Bonner 2006 B4 0.a3 040 to 216 —
Escudisr 2007 16.1 1.90 117 to .08
Jonker 20077 0.2 04 014 to 2616
Ll et 20025 9.8 0456 0.24t0 024 —_—
Motzer 2004 0.4 o 0.02 to 8,08 +
Shepherd 20067 0.4 o 0.02 to 8,83 *
Sternberg 2010% 0.8 463 0.56 to 26.47 —
Subtotal N 11 0.79to 1.66
Tezt for overall affect: Z = 0.69; P= BB

Targeted agsnit alone v active systemio therapy
Hudes 2007 a8 0E7 0.21to 1.66 —
Mok 20034 9.2 1.4 0.7t 268 -
Subtotal 121 1.08 0.82t0 1,86

Test for overall affect: 2 = 0.29; P=.77

Targeted agsnt plus active systemio therapy v active systernio therapy alons

Bang 20103 a 2.96
Ezoudisr 20074 a8 103
Gayger 20065 1.2 nE2
Giartanio 20074 ] 1.28
Hurwitz 2004% 6.0 oa2
Johnston 20058 a7 (L ]
Millsr 2007 a7 1.26
Moo 20070 1.6 T
Sandler 200657 4.1 490
Slarmon 20018 0.6 T3
S bk ol 266 1.72

Test for overall effect: Z = 2.80; P = 006

Chemotherapy
Albain 20085 0.6 1.00
Ciuleanu 20067 1.2 102
Cortes 20712 1.6 1.22
de Bono 20107 4.8 BEA7
Goldbeng 20045 1.7 .48
Gordon 20014 0.7 012
Gradizh ar 20064 0.2 012
Hanna 20043 1.4 &2
O Shaugh nesey 20024 1.0 2.78
Soagliotti 2008% a7 1.44
Sparanc 20104 1.6 198
Tannaok 2004% 0.7 nE2
Thomes 2007% 2.8 am
Wermorken 20077 23 043
Vogelzang 2003 0.7 732
Su bt otal A 1.72
Test for owverall affeact: Z = 2,26, F=.004

Total 100.0 1.4

Test for overall effect: Z = 2,37, P < .001
Test for subgrou p differences: ¥ = 5.060; 7 = 017
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Favors exparimental

o

Favors contral

Meta analyse RCTs:
Risico toxic death bij nieuwe agents

groter dan in controle groep
(OR 1.4, P<0,001)

Niraula, JCO 2012



Targeted agents
kosten

HER2+ MBC
e 1¢ lijn: taxaan met trastuzumab en pertuzumab
e 2¢ |ijn T-DM1

Combinatie van trastuzumab en pertuzumab (kosten in V.S.)

18 maanden gemiddeld tot progressie: $187,000,-

Discussie binnen beroepsgroep van belang

Dure oncologische zorg

Medische Oncologie nummer 4 = september 2012



Selectie van de juiste therapie

voor de juiste patiént

‘Omics’

Molecular imaging

optimale kosten-baten balans



Selectie patiént: toenemend complex

ey (B

T

R 1o Rz S
oz (v @ W @

FGFR1 ER+ BRCA12 VEGF EGFR
Amp  PIEK Mut Mut Amp  Phosphoryl

2017 N D R
1% 1% 1% 1% 1%

2000

Harbeck, JCO 2012



Optimaliseren patiéntenselectie

achterhalen welke targets de tumor heeft: steeds meer werk

Clinical Information

o
(N -

Targeted Therapy
Biopsy
Molecular Imaging
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Routine and Molecular Pathology




Conclusie: mammacarcinoom
en targeted therapy

Schier toveren...
— met nieuwe middelen
.| en nieuwe toepassingen

Maar: niet alles voor
iedereen!

Selectie cruciaal
Zo beperken we de schade
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