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HER2+ Meme Kanserinde Hedef Tedaviler

kACeII growth, proliferation, survival, metastasis, angiogenesis



TRASTUZUMAB



HER signaling: The network begins
with the 4 HER receptors

Extracellular ligand-binding domain
HER1/EGFR HER?2 HER3 HER4

Transmembrane
domain

Intracellular tyrosine kinase domain

uman epidermal growth factor receptor; EGFR=epidermal growth factor receptor.



HERZ2 iceren dimerler hucre sagkalimi ve proliferasyonuna
yol acan, guclu mitojenik sinyal iletimini indukleyebilir
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HER2 pozitif meme kanserinde

. e .. . en yaygin ve en gugli
Sinyal iletimi aktivitesi Zn‘,i%jemk dimgerg

HER2 bu nedenle anti kanser tedavide akilci bir hedeftir
Tzahar E., et al. Mol Cell Biol. 1996. Sergina NV, et al. Nature. 445:437-441.



Trastuzumab meme kanserinde sagkalimi arttirir

* First demonstration of clinical benefit with HER2 targeting:
the addition of trastuzumab to chemotherapy*

Chemotherapy + Chemotherapy

Trastuzumab Alone P value
(n=236) (n=234)
Medlan ko ) 7.4 months 4.6 months AlLEe
disease progression P<.001
) HR=0.58
Median TTF 6.9 months 4.5 months P< 001
. HR=0.80
Median OS 25.1 months 20.3 months P= 046

*Either anthracycline + cyclophosphamide or paclitaxel

HR = hazard ratio; OS = overall survival; TTF= time to treatment failure Medscape
EDUCATION
Slamon DJ, et al. N Engl J Med. 2001;344(11):783-792.



An Update on Breast Cancer Ego

e i CLINICAL CARE OPTIONS®
clinicaloptions.com/oncology ONCOLOGY

8-Yr HERA Results, 1 Yr vs 2 Yrs of Trastuzumab: DFS

Trastuzumab for 1 Trastuzumab for 2 HR P Value
DFS, % Yr Yrs (95% Cl)
: 0.99
All patients (0.85-1.14)
= 3 VYIS
= 5yrs
= 8yrs
Hormone receptor— 1.05
positive patients* (0.85-1.29)
= 3yrs
= 5yrs
= 8 yrs
Hormone receptor— 0.93
negative patientsT® (0.76-1.14)
= 3yrs
= 5yrs
= 8yrs
No difference in OS between 1-yr and 2-yr trastuzumab arms through 8 yrs of median
follow-up

Goldhirsch A, et al. SABCS 2012. Abstract S5-2.



An Update on Breast Cancer e
CLINICAL CARE OPTIONS®

clinicaloptions.com/oncology ONCOLOGY

8-Yr HERA Results: Survival

Trastuzumab for 1 Yr Trastuzumab for 2 Yrs HR (95% CI) P Value
(n = 1552) (n =1553)

All patients 1.05 (0.86-1.28)
= 3yrIs

0S, %

= 5yrIs

= 8yrs

Benefits of 1-yr trastuzumab (52.1% of patients crossed over to
receive trastuzumab beginning in 2005) vs observation proved durable
through 8 yrs of median follow-up, with benefits seen in both hormone
receptor—positive and hormone receptor—negative subpopulations

Rates of grade 3/4 adverse events higher in trastuzumab arms
compared with observation arm

Goldhirsch A, et al. SABCS 2012. Abstract S5-2.



TRASTUZUMAB - AKUT TOKSISITE

» Inflizyon reaksiyonlari

« Basagrisi

» Oksurik

* Myaljl

« Ates

» Infeksiyon

* Myelosupresyon (kemoterapi ile birlikte
« Dokuntu

* Nefrotik sendrom



KARDIYOTOKSISITE



Table 1. Anticancer therapy and cardiovascular toxicity [135-138] °

| |Arhythmia |Long QT  |Myocardial ischemia | Thromboembolism | Systolic dysfunction

Anthracyclines [ANTHs)

DOX ++ MNE + MNE +4+ +
DOX (liposomal) + NE ++ MNE + +
Epirubicin + NE + NE + +
Daunaorubicin ++ MNE + MNE + +
Idarubicin +++ MNE + MNE ++ +
Mitoxantrone +++ MNE ++ MNE ++ ++
Monoclonal antibody
Trastuzumab (TRZ) ++ NE + ++ +++ ++
[ﬁ.ﬁw 4 NE i+ -+ 4+ 4+
Cetuximab ++ NE + + NE ++
Brentuzimab + NE + + + +
Ipilimumab + MNE + + NE NE

+
+
&+

i " “ P g “ g
Pertuzumab NE + ++
T T 1= T T T T

Tyrosine kinase inhibitors

Dasatinib —_—- ++ ++ ++ ++ ++
Nilotinib ++ ++ MNE + ++ +4++
Vermurafenib ++ MNE ++ ++ + ++
Sorafenib + NE ++ ++ ++ -+
Sunitinib + + ++ ++ ++H +++
Erlotinib ME ME ++ ++ MNE MNE
Gefitinib MNE MNE ++ ++ NE NE

Lapatinib NE +++ ++ + ++ NE
NE NE p== p== T T
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Endothelial dysfunction
»Increased production of reactive
oxygen species
» Reduced nitric oxide production
»Impaired vasodilatation
» Reduced myocardial blood flow
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Trastuzumab
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7| Inhibition of HER2
cell survival
pathways
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Congestive heart failure
» Left ventricular ejection
fraction: <50 - 55%

» Apoptosis of
cardiomyocytes

»Increased myocardial
workload




Table 2. Cardiotoxicity reported in control and trastuzumab arms of clinic trials.

Clinical trial Reference Control arm Trastuzumab arm
N Total Symptomatic N Total Symptomatic  Trastuzumab
cardiotoxicity  heart failure cardiotoxicity heart failure  discontinued*
B31 Tan-Chiu 814 13 (1.6%) 5 (0.6%] 850 T4 (8.7%]) 31 (3.6%) 133 [15.6%]
et al. [2005]
BCIRGOO6 Slamon et al. 1050 115 (10.9%)] 7 (0.7%) 2124 298 [14.0%) 25 [1.2%) NR
[2011], Verma
et al. [2010]
FinHer Joensuu et al. 116 4 [3.4%) 2 (1.7%] 117 7 16.0%]) 1 (0.8%) NR
[2006]
HERA Smith et al. 1698 12 (0.7%) 3 (0.2%) 1703 97 [5.7%] 4é [2.7%) 72 |4.2%])
[2007],
Procter et al.
[2010]
N9B3T Romond et al 664 81 (12.2%) 3 (0.4%) 1280 230 1(18.0%]) 38 (3.0%] 218 (17.0%)
[2005], Perez
et al. [2008]
NOAH Gianni et al. 118 19 [16.1%) 1 (0.8%] 117 26 [22.2%) 4 [3.4%) NR
[2010]
PACS-04 Spielmann 268 38 [14.2%) 11 [4.1%) 260 92 (35.4%)] 37 [14.2%) 41 (15.8%)

et al. [2009]

*Discontinued for cardiac-related reasons.

MR, not reported.




Table 3. Prevalence of trastuzumab-induced cardiotoxicity reported in community practice-based observational studies.




Table. Cumulative Incidence of CHF and/or Cardio Table 1: Risk Factors
-myopathy with Select Chemotherapeutic Agents for Trastuzumab-
_ Induced Cardiotoxicity
Cumulative Year After Treatment
Incidence (%) 1 2 - 4 3 Strongly associated
: * Old age
Anthracycline 2 20 &7 35 43 e Concurrent or prior exposure
Trastuzumab 36 58 7.8 99 121 to anthracycline
Anthracycline + Suspected
Trastuzumab 6.2 98 13.2 165 20.1 * Previous cardiac disease
e NYHA class Il symptoms.
Other agents 1.3 21 28 3J 43 (Slight, mild limitation of activity;
patients are comfortable with rest
None 09 14 19 2% 3.1 or with mild exertion.
(Reproduced, with permission, from Journal of the National —
Cancer Institute 2012:104:1293-1305.) NYHA = Mew Yerk Heart Association. Based on
information from References 8, 14, and 20.




An Update on Breast Cancer B@o
CLINICAL CAR_E OPTIQNS‘“’

clinicaloptions.com/oncology ONCOLOGY

8-Yr HERA Results: Cardiac Events

Rates of grade 3/4 adverse events higher in trastuzumab arms compared with
observation arm

Rates of primary cardiac events comparable between 1-yr and 2-yr
trastuzumab arms (0.8 and 1.0%, respectively), but rate of secondary cardiac
events higher with 2 yrs vs 1 yr of trastuzumab (7.2% vs 4.1%, respectively)

Majority of cardiac events occurring during trastuzumab therapy reversible upon
discontinuation

Goldhirsch A, et al. SABCS 2012. Abstract S5-2.



Anthracyclines, Trastuzumab and
Cardiotoxicity

¢ Within1 year of therapy ¢ During trastuzumab

¢ Reflects progressive therapy
injury and loss of ¢ The pathophysiology of
cardiac myocites cardiac dysfunction is
¢ Life-Threatening, related nor clear defined
to cumulative doses, ¢ No dose related
rapid onset and ¢ It is almost always
progression, may be responsive to medical
resistant to treatment management
¢ Treatment with ¢ Treatment with
anthracyclines should trastuzumab may be

be stopped continued




A

c

Trastuzumab

Increased Oxidative Stress

(Iron, Top28, Rac1)
Anthracyclines —p| Progenitor Cell Inhibition
Titin Proteolysis

Neuregulin/ErbB Inhibition
Apoptosis

B
Neuregulin-1

P13-Kinase/Akt

MAPK/ERK1/2

e 4 Cardiotoxicity

Potential Cardioptotoctivn
Therapies:

Anthracyclines:
Dexrazoxane
Statins
p-blockers
ACE-inhibitors
Exercise
Neuregulin

Trastuzumab:
p-blockers
ACE-inhibitors

Exercise




Guidelines for stopping treatment in the event of reduced function based on
Herceptin Adjuvant (HERA) trial protocol is as follows:

Asymptomatic patients

Absolute Absolute Absolute
LVEF decrease of decrease of decrease of
<10% 10-15% >16%
Within normal limits Continue Continue Hold*
[+)
1.-§A’ below normal Continue Hold* Hold*
limits
[+)
=67% DElow DOODAL, | ry o Hold* Hold*
limits

*Repeat LVEF assessment after four weeks. If criteria for continuation are met
resume trastuzumab. If two consecutive 'holds’ or total of three ‘holds' occur,
discontinue trastuzumab. Key: LVEF = left ventricular ejection fraction
Symptomatic patients

Patients who develop symptomatic cardiac dysfunction should have
trastuzumab discontinued and be referred to a cardiologist



Table 6. Proposal for the evaluation and treatment of heart failure in patients undergoing treatment with trastuzumab.

Therapeutic
Physical status  LVEF Trastuzumab ~ Monitor LVEF guidelines
Asymptomatic  >50% Continue Repeat in 4 weeks
| >10 points but normal Continue Repeat in 4 weeks Consider XB
| 10-20 points and LVEF >40%  Continue Repeat in 2-4 weeks Treat CF
{>20 points or LVEF <30% Suspend It improved: surveillance Treat CF
If not improved/no change: stop
Repeat in 2 weeks
If improved (>45%): restart
If not improved/no change: stop
Symptomatic | <10 points Continue NC?
| <10 points and LVEF >50% Continue Repeat in 2-4 weeks. Anemia?
| <30 points Stop It improved/no change: Treat CF
surveillance Treat CF

If not improved: stop

Adaprted with permission from Keefe DL. Trastuzumab-associated cardiotoxicity. Cancer. 2002;95:1592-1600.
| =decrease; MB=beta-blockers; CF=cardiac failure; LVEF=Ilel{ ventricular ejection fraction; NC=noncardiac pathology.



Table 7. Heart failure therapy in patients undergoing
treatment with trascuzumab.

Diagnosis  Therapy Details

Systolic ACEI/ARA-II ; LVEF

dysfunction Diuretics | LVEF symptomatic
Digoxin | LVEF symptomatic
Beta-blockers | LVEF stable
Aldosterone | LVEF symptomatic
antagonists and serious

Diastolic  Diurerics Symptomartic with

dysfunction Nitrates normal LVEF
Calcium
antagonists

Beta-blockers
ACEI/ARA-II




LVEF > 50

Continue
trastuzumab

< 10 EF points
from baseline

Continue
trastuzumab



PERTUZUMAB



Pertuzumab

HER?2 ~_ &
Trastuzumab I ,

Dimerization

HER1/3/4

_ domain
Subdomain IV
Trastuzumab: Pertuzumab:
* Inhibits ligand-independent HER2 signaling * Inhibits ligand-dependent HER2
 Activates ADCC dimerization and signaling
* Prevents HER2 ECD shedding » Activates ADCC

ADCC = antibody-dependent cell-mediated cytotoxicity; ECD = extracellular domain



Pertuzumab ve trastuzumab (ya da T-DM1)
HERZ2'de farkli alanlara baglanir ve tamamlayici
etki mekanizmasi gosterir
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* Pertuzumab alt alan II'ye baglanir ve liganda bagimli sinyal iletimini inhibe eder!
* Trastuzumab alt alan IV’e baglanir ve liganda bagiml hicre ici sinyal iletimini inhibe eder
« Pertuzumab-trastuzumab kombinasyonu daha kapsamh HER2 blokaji saglar*

— Pertuzumab-T-DM1 kombinasyonunda ayni etki mekanizmasi prensipleri gegerlidir®

1. Franklin MC, et al. Cancer Cell 2004; 5:317-328; 2. Junttila TT, et al. Cancer Cell 2009; 15:429-440; 3. Nahta R, et al. Cancer Res 2004; 64:2343-2346; 4. Scheuer W, et al. Cancer Re
5. Fields C, et al. AACR 2010. Abstract 5607.



CLEOPATRA: Trastuzumab + Docetaxel + Pertuzumab or Placebo

R Trastuzumab + pertuzumab until
A R progressive disease
4 ] ) N (26 cycles of docetaxel
8_08 patients D recommended
with centrally 1:1
) —> N0
confirmed .
HER2+ MBC : Trastuzumab + placebo until
7 progressive disease
E

[2 6 cycles of docetaxel ]

recommended

Study dosing every 3 weeks

* Pertuzumab/Placebo: 840 mg loading dose, 420 mg maintenance
 Trastuzumab: 8 mg/kg loading dose, 6 mg/kg maintenance

* Docetaxel: 75 mg/m?, escalating to 100 mg/m? if tolerated

Medscape

EDUCATION
Baselga J, et al. N Engl J Med. 2012;366(2):109-119.



original articles e

Published online 31 March 2014

Incidence of central nervous system metastases in
patients with HER2-positive metastatic breast cancer
treated with pertuzumab, trastuzumab, and docetaxel:
results from the randomized phase |1l study CLEOPATRA

S. M. Swain'™, J. Baselga?, D. Miles?, Y.-H. Im?, C. Quah®, L. F. Lee® & J. Cortés®

0
— Portuzumab + trastuzumab + docetaxel 13.7
Placebo + trastuzumab + docetaxel
%12.6

HR =0.58 (95% CI, 0.39-0.85)
P=0.0049

0OS 26.3 vs 34.4 ay
Pertuzumab lehine
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CLEOPATRA: Updated Survival Results

Pertuzumab + Placebo +
Trastuzumab + Trastuzumab +

P value

Docetaxel Docetaxel

(n=402) (n=406)
Median PFS 18.7 months 12.4 months HR=0.68
Improvement: 6.3 months P<.0001
Median OS 56.5 months 40.8 months HR=0.68
Improvement: 15.7 months P<.0002
PFS = progression-free survival
Medscape

EDUCATION
Swain SJ, et al. ESMO 2014. Abstract 3500 PR.



CLEOPATRA: Tedavi kollarinda 2%?25 insidans
ya da 2%5 farkla ortaya ¢cikan advers olaylar
(tum gradlar)

PHT
(n = 407)

Advers olay, n (%)

Diyare 184 (46.3) 272 (66.8)
Alopesi 240 (60.5) 248 (60.9)
Notropeni 197 (49.6) 215 (52.8)
Bulanti 165 (41.6) 172 (42.3)
Halsizlik 146 (36.8) 153 (37.6)
Dokiinti 96 (24.2) 137 (33.7)
Istahta azalma 105 (26.4) 119 (29.2)
Mukoza inflamasyonu 79 (19.9) 113 (27.8)
Asteni 120 (30.2) 106 (26.0)
Periferik odem

Konstipasyon

Febril nétropeni 30 (7.6) 56 (13.8)
Deride kuruluk 17 (4.3) 43 (10.6)

Baselga J, et al. N Engl J Med 2012; 366:109-119.



CLEOPATRA: Adverse Events

Pertuzumab + Placebo +
Trastuzumab + Trastuzumab +
Docetaxael Docetaxel
(n=408) (n=396)
Grade 3/4 hematologic AEs
Leukopenia 12.3% 14.9%
Neutropenia 49.0% 46.2%
Febrile neutropenia 13.7% 7.6%
Diarrhea (grade 3/4) 9.3% 5.1%
LVEF decline to < 50% and by 0 0
> 10% points from baseline b:0% 7.4%
AE = adverse event; LVEF = left ventricular ejection fraction Medscape

Swain SJ, et al. ESMO 2014. Abstract 3500 PR.

EDUCATION



LAPATINIB



EGF104900: Trastuzumab + Lapatinib

* 296 patients previously treated with trastuzumab and a
taxane randomly assigned (1:1) to lapatinib £ trastuzumab

Lapatinib +

Lapatinib P value
P Trastuzumab

) HR=0.74
Median PFS 8.1 weeks 11.1 weeks P= 011

) HR=0.74
Median OS 9.5 months 14.0 months P= 026
L2 mOontl 80% 56%
survival rate
2 ontn 70% 41%
survival rate

Medscape

EDUCATION
Blackwell K, et al. J Clin Oncol. 2012;30(21):2585-9252.



GEYER Calismasi

ErbB2+
Metastatik , veya lokal ileri
meme kanseri

Daha once antrasiklin, taksan ve
trastuzumab® ile tedavi edilmis

Daha once kapesitabin
kullanmamis

RECIST ile olgiilebilir hastalik

LVEF 2 kurum LLN
(normalin alt limiti)

*Trastuzumab metastatik
hastalik igin verilmisti.

v

Hedef N=528

Lapatinib 1250 mg po
1x1 siirekli +
Kapesitabin 2000 mg/m2/giin
po 1.-14. giin, 3 haftada bir

Kapesitabin 2500
mg/m2/gun
po 1-14. gun, 3 haftada bir

7-Geyer (EGF100151) C et al. NEJM. 2006;355:2733-2743.



YAN ETKILER

Karaciger fonksiyon bozuklugu

Ciddi diyare

Dokuntu

Hipokalemi

Hipomagnezemi

Uzamis QT riski

Sivi kaybi

Interstisyel akciger hastaligi veya pnomonitis




1-DM1

Trastuzumab emtansin



Antikor-llag Konjugatlari (ADC)

« ADC’ler, kanser hucrelerini Stabil
Baglayici

hedeflerken, normal doku
uzerindeki etkileri minimum duzeye
indirmek uzere tasarlanmaktadir

— Sitotoksik ajan i¢in terapotik

pencerenin gelisgtiriimesi A
y . Giiglii
 ADC, aggg_dakﬂercjen olusan Simtgksik
benzersiz bir kombinasyondur: Ajan

— Hedefe yonelik monoklonal antikor
(mAb)

— Stabil bir baglayici Monoklonal /

— Glglu bir sitotoksik ajan Antikor



Trastuzumab Emtansine (T-DM1):
Mechanism of Action

Antibody—-drug
conjugate:
T-DM1

Antibody:
Trastuzumab

-
S—
7e

_ ™y <Stable|inkeF
Emtansine "”N\MCC _ Emtansine
release Cytotoxic:
o DM1 B
® .
o -
Inhibition of " P

microtubule
polymerization

W L f‘f:’--v;‘ .

? Internalization

”"" I"'H | Nucleus

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



TH3RESA: T-DM1 in Heavily Pretreated MBC

* 600 patients previously treated with = 2 prior therapies
(trastuzumab, lapatinib, taxane) randomly assigned (2:1) to
T-DM1 or treatment of physician’s choice*

T-DM1 Physician’s choice P value
ORR 31.3% 8.6% P<.0001
, HR=0.528
Median PFS 6.2 months 3.3 months P<.0001
Median OS HR=0.552
(interim analysis) NE IR P=.0034

*Single-agent chemotherapy, hormonal therapy, or HER2-directed therapy, or a combination of a
HER2-directed therapy with a chemotherapy, hormonal therapy, or other HER2-directed therapy.

Medscape

EDUCATION

NE = not estimable

Krop IE, et al. Lancet Oncol. 2014 ;15(7):689-699.



EMILIA Arastirmasinin Tasarimi
7

T-DM1
3.6 mg/kg q3w IV

1:1 L
- Kapesitabin
1-14. gunler arasinda, q3w, oral yolla
1000 mg/m?2bid
+
Lapatinib
oral yolla 1250 mg/guin qd

A

Birincil sonlanim noktalari: Bagimsiz incelemeye gore PFS, OS ve
guvenilirlik

Onemli ikincil sonlanim noktalari: Arastirmaciya gére PFS, OFF, yanit slresi,
semptom progresyonuna kadar gecgen sure

Verma S, etal. N Engl J Med[l 2012; 367:1783-1791.



Advers Olaylarin Ozeti

Kap + Lap T-DM1
(n=488) (n=490)

Tum evrelerdeki AE, n (%) A77 (97.7) 470 (95.9)

Evre 23 AE, n (%) 278 (57.0) 200 (40.8)

Tedavinin birakilmasina yol agcan AE’ler
(herhangi bir arastirma ilaci igin), n (%) 52 (10.7) 29 (5.9)

Tedavi sirasinda olume yol agan
AE’ler, n ((yo)a 5(1.0) 1(0.2)

LVEF <%§0 ve baslangica gore 215 puan
dusus, % 7 (1.6) 8 (1.7)
aKap + Lap: CAD, cogul organ yetersizligi, koma, hidrosefali, ARDS;

aT-DM1: metabolik ensefalopati.
bDegerlendirilebilen hastalar: 445 (Kap + Lap); 481 (T-DM1).

Verma S, et al. N Engl J Med[] 2012,
367:1783-1791.



Hematolojik Olmayan Advers Olaylar

Insidansi 2%2 Olan Evre =3 Advers Olaylar

Kap + Lap T-DM1
(n=488) (n=490) |
Advers Olay Tum Evreler, % Evre 23, % Tum Evreler, % | Evre 23, %

Diyare

El-ayak
sendromu : 0.0

Kusma 4.5 0.8
Hipokalemi : 4.1 : 2.2
Yorgunluk 3.5 2.4

Bulanti 2.5 0.8

Mukoza
enflamasyonu : 2.3 6.7 0.2

AST artisi 9.4 0.8
ALT artisi 8.8 1.4
Verma S, etal. N Engl J Med ] 2012; 367:1783-1791.




Hematolojik Advers Olaylar

Kap + Lap T-DM1
(n=488) (n=490)
Advers Ola Tum Evre 3, Evre 4, Tum Evre 3, Evre 4,
vers y Evreler, % % % Evreler, % % %

Notropeni 5.9 1.6
Febril notropeni 1.0 0.0 0.0

Anemi 8.0 : 10.4 2.7 0.0

Trombositopeni : 28.0 10.4

Verma S, et al. N Engl J Med[D 2012;
367:1783-1791.
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Trastuzumab/Paclitaxel £ Everolimus In
HER2+ Advanced BC (BOLERO-1):
Toxicity

Adverse Event, Everolimus/Trastuzumab/Pacli Placebo/Trastuzumab/Paclitax

% taxel el
(n = 472) (n = 238)

Any* Grade3  Grade4 Any Grade3 Grade4

Diarrhea

Rash
Cough
Pyrexia
Fatigue
Epistaxis

Peripheral
edema

Nausea
Neutropenia

Anemia

*3.6% of pts in everolimus arm died due to AEs
(eg, pneumonitis, PE, respiratory failure, pneumonia).



