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Prognostic Versus Predictive Value

4 N

Prognostic Test/Biomarker

A prognostic test/biomarker provides
information on a cancer outcome

(disease recurrence, disease

\ progression, death for cancer) /

Ballman. J Clin Oncol. 2015
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Adjuvant Treatment Decisions Are Driven by Both Prognostic and
Predictive Factors

Prognostic factors: information on outcomes Predictive factors: degree of response to a
(eg, recurrence rate) specific therapy
¢ Age - ER
- Nodal status - HER?

« Tumor size .
* Tumor Grade

- HER?2

- ER/PR

What do we have over?

Ballman. J Clin Oncol. 2015.
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BRS Test Predicts Those Patients Who Do and Do Not Derive

Benefit From Chemotherapy
NSABP B-20: Validation Study for Prediction in Node-Negative Patient Population
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Rationale for Investigating Chemotherapy Benefit in Intermediate
Oncotype DX Breast RS

Recurrence Score vs Distant Recurrence at 10 Absolute Benefit of Chemotherapy (CMF/MF) at 10
Years Tam vs Tam + CMF/MF Years by Recurrence Score Group
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Paik et al. J Clin Oncol. 2006.

2019 carcinoma mammario: itraguardi raggiunti e le nuove sfide



The RS is a continuous predictor of the Risk of

Distant Recurrence
NSABP-14 CLINICAL VALIDATION

668 pts (stage I-ll, N-, ER+ treated with 5 yrs of TAM)

Recurrence Score as Continuous Predictor

40%

Low Risk ||119E1i1:l:i|ate High Risk - —
9% RS < 18 RS 18-30 RS231 ~ -
Patients 10-yr Distant -
30% = %  Recurrence % - L

22 14.3

5% =

20%

15% =

r’— Rate

10% =
| === 5% Confidence Interval |

Rate of Distant Recurrence
at 10 Years

b% =

i 5 10 15 70 95 30 35 40 45 50
Recurrence Score
Paik S, NEJM 351(27):2817, 2004
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Recurrence Score group was significantly prognostic
BC specific mortality

38.568 pts

15% -

RS Group N Events
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Months from Primary Cancer Diagnosis
RS <18 21023 20481 15685 11543 7551 4200
RS 18-30 14494 14138 11011 8247 5624 3369
RS 231 3051 2979 2313 1731 1153 670
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Petkov et al, npj Breast 2016
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Recurrence Score group was significantly prognostic

BC specific mortality
38,568 pts

%5% | I <18 [ 1850 I >31 r:'ss% | I <18 T 1800 I >31

30% 30%

Grade ] ]

25% | 25%

20% 20% 4 N\
15% 7 15% 7 Characteristic Fffect Unadjusted HR (95% C)) Unadjusted P value® /Adjusted HR (95% ) Adusted P value®
10% | 10%

5% 5% RS group (versus RS <18) RS 18-30 3123,43) <0.001 ( 30(21,42) ){0.001

- i = i ] i RS 31 110 (78,155) 18(53,116)
0% 1 0% -
7621 3534 153 11681 8174 1180 1860 3017 1827 938 380 15 1466 932 129 239 324 179 k J

Well diff. Moderately diff. Poorly diff. Well diff. Moderately diff. Poorly diff. \/

RS > 31 higher probability of BCSM

: I <18 [ 1830 N >31 J
35% | 35%
30% | 30%
25% | 25%
20% | 20% —

Size ] ,
15% | 15% |

Tumor 10% - 10% |
5% 5% —
0% 0% —

70 66 7 423243 23 13688101

766 446 79 4900 3356 468 11462 8020 1618 4002 2899 946 500 322 92
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Petkov et al, npj Breast 2016
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Gl |, jCO 2016
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o RS 0-11 (n = 12 events) (=) Risk groups by RS

- RS 0-11 (n = 8 events)
« 8 1 RS 12-25 (n = 29 events)
— ~ 271 RS 12-25 (n = 26 events)
— RS > 25 (n = 32 events)
w RS> 25 (n =20 events)
20 1 P<.001 20
P=.05
0 T T T 0 T T T
0 12 . 24 36 48 0 12 24 36 48
" Time (months) Time (months)
. No.
at risk 2,009 1,975 1,734 935 220 at risk 1,797 1,762 1,552 828 175

3-year DFS was 95% within the RS > 25 group (95% Cl,
91.4% to 98.4%) versus 97.5% (95% Cl, 95.9% to
99.0%) within RS 12 to 25 group and 98% (95% Cl,
97.0% to 99.8%) within the RS < 11 group (P = .05 for
RS > 25 v others

3-year DFS was 92% (95% Cl, 89.0% to 94.8%) in
patients with high RS versus 98% (95% Cl, 96.8% to
98.8%) in pts with intermediate RS and 97% in
patients with RS <11 (95% Cl, 95.6% to 99.1%; p .001
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PAM5o0 signature and long-term breast cancer survival

Distribution of PAM50 subtypes by clinical characteristics (15 yrs follow up) ER+/Her2-

45% 23% 18% 11% 3% ER+ tumors
Luminal A % Luminal B % Basal-like % Her2% Normal % P
N 564 284 225 139 41
ER+/Her2+ split
Cancer stage <0.0001
I 453 556 17.7 15.9 8.2 2.6 across Her2-
1A 432 424 22,9 20.1 11.1 3.5 enriched (34%)
1B 144 347 26.4 20.1 15.3 3.5 Luminal A (29%)
A 166 374 31.3 13.3 13.9 4.2 Luminal B (31%)
1IC 58 293¢ 25.9 25.9 15.5 3.5 \ /
Tumor grade <0.0001
Well-differentiated 159  80.5 12 2.5 1.3 3.8
Moderately-diff 496 573 26.6 4.8 7.9 3.4
Poorly diff 497 17.9 23.9 374 |1 181t 2.6
Unspecified 101 624V 13.9 10.9 7.9 5
Mean age at diagnosis (SE) 52.8 (0.4) 50.8 (0.5) 48.2 (0.6) 50.5(0.8)  49.6 (1.2) <0.0001
Menopausal status at diagnosis 0.02
Pre-menopausal 40.3 25 1994 10.9 3.9
Post-menopausal 49.7 20.3 16.3 11.3 2.7

Pu et al Br Cancer Res Treat 2019
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A Disease Free Survival and Subtype

Breast Cancer Related Survival and Subtype
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Prognostic value of PAM50
subtypes over clinical factors
in an independent breast
cancer cohort with long-term
follow-up

Pam50 intrinsic
subtype is
independently
prognostic for long-
term breast cancer
survival, irrespective
of menopausal status

Pu et al Br Cancer Res Treat2019



Node-Positive Disease: RxXPONDER Trial Schema

pN1mic & pN1, HR+, HER2- breast cancer

Study-sponsored RS RS already available
testing

Randomization stratification factors: Trial Initiated: January 2011
Expected Completion: 2022

- RS <14 vs 14-25

+ Menopausal status

+ Axillary dissection vs
sentinel node biopsy

Discuss alternative
clinical trials

Hormonal
therapy alone
_ N1mi: mi tast
N = 2500 PONL: 13 posive nodes

Ramsey et al. Contemp Clin Trials. 2013. RS: Recurrence Score® result
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Lymph Node Status Does Not Predict Tumor Biology
(2004-2017), N=610.350

Classic RS

100% -

90% A ® High Risk (> 31)

80% A Intermediate Risk (18-30)

70% A

W Low Risk (< 18)

60% A
RxPONDER RS

50% A
® High Risk (> 25)

40% A

30% - ® Low Risk (< 25)

20% -

10% -

no/

Node negative Microscopic LN positive Macroscopic LN positive
(NO) (N1mi) (N+)
n=486 013 N=24 325 n=56 100

« With classic low risk cutoff RS 0-17, 64% N1mi and 62% of N1 patients can be spared chemotherapy

+ If RXPONDER shows no chemotherapy benefit with RS <25, 87% N1mi and 85% N1 patients can be
spared chemotherapy

Bello et al. Ann Surg Oncol. 2018



Node-Positive (N1mi/1-3 LN+)

 Study ___Typeof Study N _____ Study Desigr

Prospective— 306 9-year proportion
transATAC retrospective; validation (all N+) AN A DR-free
Prospective— 367 10-year DFS in
SWOG 8814 retrospective; validation (all N+) TAMvs CAF—T vs CAFT TAM-alone arm
Level |IA RS<12: ET i
. WSG PlanB Prospective outcomes ?13 % NH) RS 12-25: ET vs CT g_ygz: BEIS:S
Evidence RS = 26: CT y
: . 709 , , S5-year DR
Clalit Prospective outcomes (all N+) Population-based registry 5-year BCSD
. 6,483 : :
SEER Prospective outcomes Population-based registry  5-year BCSM

(N1mi/1-3 N+)

Good Outcomes in Patients With Low-Risk RS Results Without
Chemotherapy

Mamounas et al. npj Breast Cancer. 2016.; Nitz et al. Breast Cancer Res Treat. 2017.; Stemmer npj Breast Cancer. 2017.; Roberts et al. Breast Cancer Res Treat. 2017.
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TransATAC

Mean
"""" 95% CI

1

A low Recurrence Score
result (<18) indicates a low
risk of recurrence for patients
with 1-3 positive nodes

1

1

1

1-3 Positive nodes
n =243

1

1

Node-negative
n=2387r2

1

20 30 40 50 6(1) 70 80 90 100

9-Year Risk of Distant Recurrence (%)

0 10

I I l
20 25 30 35 40 45 50

RS Result Risk-Stratifies Node-
Recurrence Score

Positive Patients Using
Hormone Therapy Alone

Dowsett et al. J Clin Oncol. 2010.
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West German Study Group PlanB Trial: High-Risk No and N1
Patients With RS 0-11 Do Equally Well With ET Alone

100 = —
R —— T

804
= High-risk node-negative patients
2 604 .
2 238 of 248 received HT alone
G 40-
@
8
a B RS 0-11

207 mRs 12-25

P Rs >25
0 T T T T T 1
0 12 24 36 48 60

Months

72

Disease-free survival (%)

100

80 -

60 -

401

204

R

Node-positive (N1) patients
110 of 161 received HT alone

RS 0-11
RS 12-25
P RrRs>25

T T T T T 1
12 24 36 48 60 72

Months

5-year disease-free survival was 94% in high-risk NO and N1 patients with Recurrence
Score results 0-11 and treated with hormone therapy alone

Nitz et al. Breast Cancer Res Treat. 2017
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Low Risk Intermediate Risk

roup Average: 7% Group Average: 14% Group Average: 31%
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rate of distant recurrence and 95% Cl shown




TAILORXx
ET Alone Was Not Inferior to CT/ET in RS 11-25

1.0
836 IDFS events after :
. e ——
median follow-up of 0.8- -
7.5 years >
‘S 0.6
3
o P=0.26
o 0.4- Hazard Ratio Arm B vs. Arm C (95% CI) ]
m 1.08 (0.94, 1.24) 9-year iDFS
o mmmm Arm C Chemo +ET 84.3% o
0.2 . Arm B ET Alone 33.3% <1% difference
0'0 | | | | | | |

| |
0 12 24 36 48 60 72 84 96 108

_ Months
Number at risk
memm 3312 3204 3104 2993 2849 2645 2335 1781 1130 523
3399 3293 3194 3081 2953 2741 2431 1859 1197 537

Sparano et al. N Engl J Med. 2018.
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TAILORXx
Very Low Risk of Distant Recurrence in RS 11-25

1.0-
199 of 836 (23.8%) £ -
were distant §
recurrences o 08-

o

o

2 0.6+

k-

0 P=0.48

S 0.4- Hazard Ratio Arm B vs. Arm C (95% ClI)

= 1.10 (0.85, 1.41) 9-year DRFI

] memm Arm C  Chemo +ET 95.0% 0 i

¢ 02- ’ « Arm B ET Alone 94.5% }<1/{) difference

g

g 0.0 T T T T T I I I |

0 12 24 36 48 60 72 8 96 108

) Months
Number at risk
e 3312 3215 3142 3059 2935 2734 2432 1866 1197 554
[ 3399 3318 3239 3147 3033 2833 2537 1947 1267 581

Sparano et al. N Engl J Med. 2018.
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TAILORX
Arms A, B & C With RS 0-25 Have 5% Risk of Distant Recurrence at 9 Years

9-Year Event Rates — ITT Population: All Arms

Arm A: ET alone (RS 0-10)

3% Distant recurrence rate

Arms B & C: Randomized (RS 11-25)
0.8 — 5% Distant recurrence rate overall

Arm D: Chemoendocrine (RS 26-100)
13% Distant recurrence rate

-
o
|

0.6 -

0.4 - . Patients in Arm D experienced a
mmmmm RS 0-10: Assigned to ET Alone higher rate of distant recurrence
mmmmm RS 11-25: Randomized to ET Alone at 13% despite

024 pesssm RS 11-25: Randomized to Chemo + ET
mmm RS 26-100: Assigned to Chemo + ET

0.0 | I I | I I I T |
0 12 24 36 48 60 72 84 96 108

Months

chemoendocrine therapy

Distant Recurrence-Free Probability

Sparano et al. N Engl J Med. 2018.
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9-Year Distant Recurrence Rate

TAILORX and the Age

<50 Years (n=2216) >50 Years (n=4495)
0.25 0.25 -
—— ArmB ET Alone ’ —— ArfmB ET Alone
—— ArmC CHEMO +ET o ® —— ArmC CHEMO +ET
= 5 Age <= 50 ,/' C - Age > 50
Q
Adjusted for tumor size and grade 2 ,/ 2 Adjusted for tumor size and grade
0.15 § 0.15
Q
@
(4
=
0.10 S 0.10
2
a
5
0.05 % 0.05 -
(=]
0.00 - 0.00
| | | | | | | | | | | | | | | T 1 ] 1 | | | ] | | 1 | 1 | ]
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Recurrence Score Recurrence Score
The magnitude of chemotherapy benefit in patients <50 years increases with increasing
Recurrence Score result, but was not statistically significant
Sparano et al. N Engl J Med. 2018. ET: endocrine therapy
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Effect of Age and Menopausal Status on Chemotherapy Benetfit

RS 16-25
Hazard Ratio for Recurrence, No. of Hazard Ratio for
No. of No. of Second Primary Cancer, Distant Distant Recurrence

Subgroup Patients Events or Death (95% Cl) Recurrences (95% Cl)
<40 Yr of age 203 35 = 12 4
41-45 Yr of age 441 51 —u— 21 =
46-50 Yr of age

Before menopause 630 69 —— 33 —_—

After menopause 141 15 - 5
51-55 Yr of age

Before menopause 287 34 13 =

After menopause 472 54 19 1
56—60 Yr of age 826 94 28 —_——
61-65 Yr of age 710 109 32 —a—
>65 Yr of age 628 117 31

O.I25 0.50 1.00 2.00 4.60 0.1I25 O.2|50 O.SIOO 1.(;00 2.OIOO 4.600
Lower Event Lower Event Lower Event Lower Event
Rate with Rate with Rate with Rate with
Endocrine Chemo- Endocrine Chemo-
Therapy endocrine Therapy endocrine
Alone Therapy Alone Therapy

Sparano et al, NEJM 2019
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What about prognostic value of Genomic Testing in
Neoadjuvant Setting?
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pCR and RS

E : Factors HR (95% Cl) P
@ ! : Recurrence Score| 0.96(0.93-099) | .02
[ = ' ' -
S 1 14.8%(12/81) pCR | Tumorgrade | 063019215 ] 46
8 : 00 - Tumor size 4.73 (0.46-48.78) 38
o . 10 091032259 | 85
° Yes P E R Age
ot . ]
1 " '
o ' '
o 1o 8.0 : o
3 No ©° %b Qp‘b @9 o o
> 008 >3 . o§°° ® o oo %o
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a | ' © Intermediate
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0 20 40 60 80 100

Recurrence Score

RS was the only significant predictor of pCR

Pivot et al. Oncologist. 2015.
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Neoadjuvant Studies Supporting Chemotherapy Benefit
with RS Group 26-100

Neoadjuvant Chemotherapy

Type of Study - RS 0-25 | RS 26-100

Gianni et al. Neoadjuvant CT 0% 12%
Zelnak et al. NACT vs NAHT 46 0% 22%
Yardley et al. Neoadjuvant CT 108 0% 26%

Bear et al. NACT vs NAHT 64 0% 14%

Sparano et al. J Clin Oncol. 2008; Gianni L, et al. J Clin Oncol. 2005; Chang JC, et al. Breast Cancer Res Treat. 2008; Zelnak AB, et al. J Clin Oncol. 2013; Yardley DA, et al. Breast
Cancer Res Treat. 2015; Bear HD, et al. J Surg Oncol. 2017
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o]
2017

PIK3CA mt BCs & prognosis in
early stage disease n=10,319

PIK3CA mutants had better outcomes than WT HR = 0.77 [95%Cl: 0.71 - 0.84], p < 0.001, independent of subtype and location
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Zardavas et al, submitted



LiquERB: the GIM=21 project

when prediction become prognosis

VAF (blood)

LigBreastTrack trial: preliminary results (1)

( cpe .- Y4 . Y4 . L sy I
Identification of Detection of de novo Evaluation and monitoring Longitudinal monitoring
primary resistance mutations arising mutations of treatment response of clonal evolution
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