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Back to the past, with a translational twist



The STIC CTC trial

smmr Study design

Clinician’s choice
CTC count: blinded

1:1 randomization stratified on PS / center / disease-free interval

2 HT (Clin.,,,)
/ > CT (Clin.high)

CTC count (CellSearch®) ?
Clinician’s choice: dismissed
« <5CTC/7.5mL = HT (CTC,,,,)
« 25CTC /7.5mL = CT (CTChigh)

Primary enpoint: PFS non-inferiority between clinically-driven and CTC-driven arms
o pre-specified non-inferiority margin:1.25

& @=0.05; p=0.2

= PFS events required: N= 498

=>» Patients to be included: N= 994, revised to N= 780

Bidard F-C, Jacot W, Dureau S, et al. In: Cancer Research. ; 2019:GS3-07-GS3-07. doi:10.1158/1538-7445.SABCS18-GS3-07



The STIC CTC trial

Endpoints and population

Progression-Free Survival
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N at risk Time from inclusion (months)
387 293 208 141 94 63
391 300 222 158 102 64
Median PFS
CTC arm : 15.6 months [12.8-17.3]

Controlarm: 14.0 months [12.2-16.0]

Overall Survival
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N at risk Time from inclusion (months)
25 8 387 362 342 287 223 156 82 41
32 12 391 361 342 299 223 154 86 45

OS rate at 24 months

82.1% [78.2-86.2]
81.4% [77.4-85.6]

Primary objective met:
PFS HR=0.92, 90%CI[0.80-1.06]

No significant interaction with patient characteristics

Bidard F-C, Jacot W, Dureau S, et al. In: Cancer Research. ; 2019:GS3-07-GS3-07. doi:10.1158/1538-7445.SABCS18-GS3-07



The STIC CTC trial
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HR=1.24 [0.81-1.90]
p=0.32

0 6 12 18 24 30 36 42
Time from inclusion (months)
52 43 31 19 11 7 5 1
35 33 24 15 11 7 5 2
Median PFS

CTC arm (CT): 15.6 mo. [12.2-22.7]
Control arm (HT): 10.5 mo. [7.3-15.4]

Bidard F-C, Jacot W, Dureau S, et al. In: Cancer Research. ; 2019:GS3-07-GS3-07. doi:10.1158/1538-7445.SABCS18-GS3-07



It’s 2019 again: the CDK 4/6 story



The CDK 4/6 story

snss The MONALEESA-7 trial

Ribociclib
(600 mg/ dvj‘g’é S’c‘)"f’geks'on/ 1= Primary endpoint
* Pre-/peri-menopausal | e tamoxifan/NSAl L * PFS (locally assessed
women with HR+, HER2- goserelin® per RECIST v1.1)*
ABC Randomization (1:1) n=335 Secondary endpoints
* No prior endocrine therapy for - Overall survival (key)
advanced disease RE—— « Overall response rate
» <1 line of chemotherapy for PAIme) | + Clinical benefit rate
7 i » Presence/absence of liver/lung Pl b
advanced disease s acebo - Safety
* N=672 » Prior chemotherapy for advanced g tamOXIfen/.N'S Al * Patient-reported
disease goserelin outcomes
- Endocrine therapy partner (tamoxifen n=337
vs NSAI)

MONALEESA-7

Phase 3, randomized, double-blind, placebo-controlled trial. HR-positive, HER2-negative MBC Patients who
had received previous treatment with an inhibitor of CDKs 4 and 6 were not eligible.

The primary endpoint was investigator-assessed PFS. OS was the key secondary endpoint,

Im S-A, Lu Y-S, Bardia A, et al. N Engl J Med, 2019; doi:10.1056/NEJM0a1903765



Overall Survival, at last
snmn The MONALEESA-7 trial
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Hazard ratio for death, 0.71 (95% Cl, 0.54 -0.95)
P=0.00973
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Month
No. at Risk
Ribociclib 335 330 325 320 316 309 304 292 287 279 274 266 258 249 236 193 155 110 68 43 25 / 3 0
Placebo 337 330 325 321 314 309 301 295 288 280 272 258 251 235 210 166 122 92 62 33 19 / 2 0

Im S-A, Lu Y-S, Bardia A, et al. N Engl J Med, 2019; doi:10.1056/NEJM0al1903765



What comes next?
snmn The MONALEESA-7 trial, PFS after CDK4/6 inhibition
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Month
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Ribociclib 335 329 323 315 305 293 284 272 261 247 238 227 216 208 199 162 125 90 57 35 20 5 2 0
Placebo 337 330 322 313 302 287 271 266 244 228 212 200 188 173 154 125 88 67 45 23 11 4 1 0

Im S-A, Lu Y-S, Bardia A, et al. N Engl J Med, 2019; doi:10.1056/NEJM0al1903765



And what about the PI3K saga?



What about PI3K?

snnn The SOLAR-1 trial

ALP 300 mg QD PO
+ FUL 500 mg IM*

Primary endpoint
* PES in PIK3CA-mutant cohort
(locally assessed)

Men or postmenopausal PIK3CA- n=169
women, with HR+, mutant cohort PBO
% n=341
Recurrence/progression n=172
on/after pnior Al

Identified PIK3CA status (in

Secondary endpoints include:

1:1, stratified b f
sirauified Dy presence 0 * OS (PIK3CA-mutant cohort)

liver/lung metastases and prior

archival or fresh tumor lissue) CDK4/6 inhibitor treatment PFS (PIK3CA-non-mutant cohort

Measurable disease or ALP 300 mg QD PO ( o A )
. | . PFS (PIK3CA mutation in ctDNA)

>1 predominantly lytic + FUL 500 mg IM

Besries R PIK3CA-non- n=115 0S (PIK3CA-non-mutant cohort)

mutant cohort

ORR/CBR
(n=231)

Safely

PBO
+ FUL 500 mg IM*

ECOG performance status <1
(N=572)

n=116

SOLAR-1
Phase Ill, randomized (1:1), double-blind study, 2 cohorts (PIK3CA mutation on tumor tissue) stratified by
presence of liver and/or lung metastases, and prior CDK4/6 inhibitor treatment.

Primary endpoint: PFS. Secondary endpoints: OS, PFS based on PIK3CA status in ctDNA

André F, Ciruelos E, Rubovszky G, et al. N Engl J Med, 2019; doi:10.1056/NEJM0al1813904



The SOLAR-1 trial

snmn Cohort without PIK3CA-Mutated Cancer
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"é 0.1 Hazard ratio for progression or death, 0.85 (95% Cl, 0.5 8-1.25)

¥ Posterior probability of hazard ratio <1.00, 79.4%

OO I I I I I | I I | | I I I
0 1 2 3 4 5 6 7 8 9 10 11 12 13

No. at Risk Month
Alpelisib+fulvestrant 115 110 86 76 48 48 31 29 14 12 7 5 3 0
Placebo+fulvestrant 116 110 79 72 43 42 31 30 20 20 8 5 1 0

André F, Ciruelos E, Rubovszky G, et al. N Engl J Med, 2019; doi:10.1056/NEJM0al1813904



The SOLAR-1 trial

smnn Cohort with PIK3CA-Mutated Cancer
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André F, Ciruelos E, Rubovszky G, et al. N Engl J Med, 2019; doi:10.1056/NEJM0al1813904



1

The FDA also approved the companion diaghostic test, therascreen
PIK3CA RGQ PCR Kit, to detect the PIK3CA mutation In a tissue
and/or a liguid biopsy. Patients who are negative by the therascreen
test using the liquid biopsy should undergo tumor biopsy for

PIK3CA mutation testing.




ESR1: the Intriguing moving target



Are all mutations made equal?
snmn P|K3CA vs ESR1 15-days dynamics
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O’Leary B, Hrebien S, Morden JP, et al. Nat Commun, 2018; doi:10.1038/s41467-018-03215-x



Are all mutations made equal?
snnn P|K3CA - The reliable bet
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O’Leary B, Cutts RJ, Liu Y, et al. Cancer Discov, 2018; d0i:10.1158/2159-8290.CD-18-0264



Are all mutations made equal?

mmmn [FSR] -the whimsical one
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O’Leary B, Cutts RJ, Liu Y, et al. Cancer Discov, 2018; d0i:10.1158/2159-8290.CD-18-0264



Oral SERDs: the new gang In town



The new gang In town

mnmn Flgcestrant phase | trial

(119 | (n=16) | (220) | (ve22)
v v | -
v j v | :
j N 1";_»* =3 PR RO 400 mg Tablet
7 | : ' ' —-> (Part A+B) (Part C)
- e e e w gl N=26 N=14
J . j * * __: o A N—— Median Progression-Free Survival 4.5 months D;‘;::;t
% e e > X PR first reached Ongoing 7 of 26 8 of 14
j 7 5 s e —_— * PR confirmed Discontinued 19 of 26 6 of 14
G - * Median of 3 prior systemic therapies
T X - 38% had previously received fulvestrant
e - 40% had previously received CDK4/6 inhibitor therapy
‘ a - 50% were ESR1mut
T — 30% had received >1 prior line of chemotherapy
T j » mPFS (Part A+B) = 4.5 months
| ERE » 15 of 40 patients continue on study
‘ . 0 8 16 24 32 40 48 56

Treatment Duration (Weeks)
Fuly = prior fulvestrant treatment CDOK4/6 = prior COK4/6 inhibitor treatment ESR T = ESR 1 mutation detected at baseline; RECIST = palients with RECIST measurable disease.

Patel H, Tao N, Arlt H, et al. Cancer Res, 2019; doi:10.1158/1538-7445.SABCS18-P6-20-08



The new gang In town
snnn The Phase lll trial EMERALD

) a
. Elacestrant (RAD1901)
4 Patient Population A o 400 mg PO QD
- Patients with ER+/HER2- advanced/metastatic breast E
cancer [=
* Relapsed or progressed after 1 or 2 prior endocrine \—- _g —
therapies c
* Prior therapy with CDK4/6i required g 4 A
&s 1 prior chemotherapy for mBC permitted / - Investig ator Choice of
Hormonal Agent
- \ J
EMERALD

Randomized, open-label phase 3 trial for post-menopausal women or men with mBC.
Stratification factors include ESR1 mutation status (detected by ctDNA) and prior fulvestrant treatment
The primary endpoints are PFS by IRC, secondary endpoints include: OS, ORR and CBR

Bardia A, Aftimos PG, Jiang H, et al. J Clin Oncol, 2019; doi:10.1200/JC0.2019.37.15 suppl.TPS1104



The treatment algorithm

=smm The therapeutic cascade

Endocrine-Sensitive Endocrine-Resistant

First-line Letrozole + CDK 4/6i Fulvestrant + CDK 4/6i
Second-line Fulvestrant (+ Alpelisib) Exemestane + Everolimus
Third-line

Oral SERDS? Oral SERDS?

Inexpert opinion



But are we sure about the concept?



Are we sure about the ET companion?



Are we sure about the ET companion?
Putting FALCONs and PALOMASs in the same cage

— Fulvestrant 500 mg
------------- Anastrozole 1 mg
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Ellis MJ, Llombart-Cussac A, Feltl D, et al. J Clin Oncol, 2015; doi:10.1200/JC0.2015.61.5831



Are we sure about the ET companion?

snnn The S0226 Trial - Total population

Probability of Survival

No. at Risk

Combination
Anastrozole

1.00 P=0.03 by log-rank test
0.75-
0.50-
Anastrozole +fulvestrant
(247 deaths)
0.25- ‘_‘—\.\_\_‘_\—
Anastrozole ‘_‘_'_‘_'—\_. L
(261 deaths) .
OOO I | | I I | | I | I
0 1 2 3 4 5 6 7 8 o 10
Years since Randomization
349 315 273 220 177 133 61 38 18 10 3
345 308 257 196 142 99 45 28 15 7 1
Mehta RS, Barlow WE, Albain KS, et al. N Engl J Med, 2019, doi:10.1056/NEJMo0al1811714



Are we sure about the ET companion?
mnmn The S0226 Trial - ET naive

1.00+
0.75+

0.50-
Anastrozole+fulvestrant

(139 deaths)

0.25 _\_‘_"‘\—\_\_ o TN

Anastrozole ' - .

Probability of Survival

(155 deaths)
OOO I | | I | | I | I I
0 T 2 3 4 5 6 7 8 e 10
Years since Randomization
No. at Risk
Combination 208 190 167 134 109 85 39 25 11 8 3
Anastrozole 206 181 146 109 81 59 27 15 O 5 1

Mehta RS, Barlow WE, Albain KS, et al. N Engl J Med, 2019, doi:10.1056/NEJMo0al1811714



Are we really sure about the biology

behind the disease evolution?



If It has long ears, whiskers and a fur

=xmn Think small: it’s a cat




If It has long ears, whiskers and a fur

=== When things start to get complicated: it’s a bigger cat




If It has long ears, whiskers and a fur
smmm Oy s it a Were-Rabbit?




The ESR1 domino effect

snmm FSR1 and neomorphic proprieties

WT ER Mutant ER

D538G Y5375

O

Canonical ERL! target genes Canonical ERL! target genes Novel target genes

metastasis

McDonnell DP, Norris JD, and Chang C yi. Cancer Cell, 2018; doi:10.1016/j.ccell.2018.01.014



Wrapping up

snnm \What can we bring back at home

Different, highly active ET-based options are becoming available

-

Sequencing strategies will become more and more crucial (e.g. beyond PD, combos)
Biomarkers are greatly needed to correctly allocate different treatment options

HR positive breast cancer Is spatially and temporally heterogeneous

-

ESR1 and PIK3CA are promising markers, but many others are coming (e.g. FGFR1)
New clinical trials should embed biomarker discovery by design

ET resistance is not only a matter of changing targets

ESR1 mutations perturbate the transcriptome resulting in neomorphic proprieties
ET resistant cancers have a different clinical behavior, requiring a tailored approach

-
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