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Neo-adjuvant therapy: general considerations.

* In recent years, neo-adjuvant therapy has become one of the

preferred options for early breast cancer treatment (kaufmann m, 2012;
Garcia-Sdenz JA 2015; Makhoul |, 2011; Mittendorf EA 2013; Smith B 2013).

* The outcome results of neo-adjuvant therapy has been proven to be
superimposable respect to adjuvant treatments both in terms of
disease-free-survival and overal survival.

» Systemic medical therapy reduces the risk of distant metastasis and
increases OS, when initiated either after surgery (adjuvant therapy) or
or before surgery (neoadjuvant therapy) .



Neo-adjuvant respect to adjuvant.....

1)......... reduces tumor size,
e .....facilitating surgical resecability;
* ... increasing breast-conserving surgery (BCS) rates;

* ....can eliminate axillary node metastasis that may be detected in sentinel node
biopsy after neoadjuvant treatment.

2) .....enables an objective evaluation of treatment efficacy, allowing an in vivo
test of cancer cells’ sensitivity to treatment;

e .....if no response occurs, the therapy can be modified, thus avoiding side effects
from ineffective treatment,

e ...and pathological complete response (pCR) is associated with longer PFS and
OS, especially in the case of triple-negative and HER2-positive tumors.



Neo-adjuvant respect to adjuvant.....

3) .......allows the design of clinical trials with novel research approaches for adjuvant
treatment

e, because there is no standard treatment after failure to respond to neoadjuvant
therapy.

* ...50 patients with residual disease after neoadjuvant therapy could benefit from
clinical trials involving new treatments in the adjuvant setting.

4)......it provides information about tumor biology, enabling prognostic and predictive
biomarkers to be sought.

5) clinical trials involving neoadjuvant treatment....
* ....require smaller patient populations respect to adjuvant ones,

* results are obtained early, pathological response is a reliable endpoint that can be
related to long-term prognosis.....

 such trials lend themselves to innovative designs for the development of new drugs.



Table 1. Patient selection criteria for neoad;j
in early breast cancer

Level of evidence

Selection criteria [reference]
Clinical lymph node involvement A [1, 2]
Size >2 cm B [1, 2]
Triple-negative B[22, 23]
HER2-positive B [24, 25]
High proliferative index B [26]
Unresectable tumors A [1, 2]

Inflammatory carcinoma B [1-3]




BIOLOGICAL DETERMINANTS.
istotpe | NACTparormance pCR) | Outcomes

Triple negative Upto45 % TNBC that achieve a pCR after
NACT show similar outcomes
respect to other subtypes in the
same conditions

Her-2 overexpressed Up to 60% (better in ER/PgR DFS and OS related to pCR
negatives)
Luminal-like tumours 10 — 24 % (better in those tumours

with high ki-67 values)

HR+ / LN negative tumours Very low Not indicated
intermediate DX score risk



Long-term outcomes for neoadjuvant versus adjuvant
chemotherapy in early breast cancer: meta-analysis of
individual patient data from ten randomised trials

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

60— 4756 women, 635 events

15 year loss 5-5% (95% Cl 2-4-8-6)
RR1-37 (95% Cl 1-17-1-61)
Log-rank p=0-0001
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60— 4756 women, 1329 deaths 60— 4756 women, 1604 deaths
15 year loss 0-7% (95% Cl -2-7 to 4-1) 15 year gain 0-3% (95% Cl -3-2 to 3-8)
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% (CR/total)

CR rate ratio

Rate ratio for clinical
CR(95% CI)

Age at entry (years) (x=07; p=0-40)
<45
45-54
=55
Clinical nodal status (y;=0-8; p=0-37)
Negative
Positive
Unknown
Clinical tumaur size (y;=37-5; p<0-0001)
1-19 mm
20-49 mm
=50 mm
Unknown
Biopsy ER and PR status (y3=21-8; p<0-0001)
ER+and PR+
ER+ and PR-
ER-and PR-
Unknown
Biopsy grade (y;=10-3; p=0-001)
Well
Moderate
Poor
Unknown
Biopsy grade and ER status (y;=16-9; p=0-0007)
Well or moderate, ER+
Poor, ER+
Well or moderate, ER-
Poor, ER-
Other or unknown
Type of necadjuvant chemotherapy (x:=49-0; p<0-0001)
No anthracycline or taxane
Anthracycline, no taxane
Anthracycline and taxane
Planned local therapy (x=0-3; p=0-57)
Radiotherapy only
Lumpectomy
Mastectomy
Unknown

Total

29-8 (164/550)
29-0 (196/675)
25.8 (186/722)

28.6 (326/1138)
27-2 (168/617)
2741 (52/192)

34-6 (117/338)
297 (390/1312)
13-3 (35/264)
1241 (4/33)

319 (83/260)
26-6 (21/79)
355 (117/330)
25.4 (325/1278)

20-9 (14/67)
360 (108/300)
44-6 (83/186)
24'5 (341/1394)

314 (74/236)
34-9 (29/83)
372 (48/129)
52.9 (54/102)
24-4 (341/1397)

18-5 (69/373)
260 (293/1125)

41-0 (184/449)

No response information

33-B (225/665)
18-1 (124/684)
32.9 (197/598)
28-0(546/1947)

1.0
Clinical CR

1.04 (0-90-1-21)
103 (0-94-1-13)
0-90 (0-78-1-03)

0-97 (0-88-1.07)
1.04 (0-93-1-16)
114 (0-57-2:26)

1.27 (1-09-1-48)
099 (0-91-1.07)
0-47 (0-35-0-64)
0-66 (0-28-158)

0.77 (0-64-0-92)
071 (0-50-1-02)
124 (1409-1-41)
073 (0-49-1.08)

0-58 (0-36-0-91)
093 (0-80-1.07)
115 (0-98-1-34)
1.08 (0-66-1.76)

0.76 (0-63-0.92)
0-88 (0-66-117)
1.04 (0-84-129)
132 (111-1.56)

0-88 (0-53-1-48)

0:36 (0-23-0-55)
0-64 (0-47-0-87)
113 (1:01-125)

1.02 (0-91-1-14)
0-97 (0-78-1-20)
0-90 (0-64-1.25)

Figure 6: Clinical complete response rate ratios




BIOLOGICAL DETERMINANTS.
istotpe | NACTparormance pCR) | Outcomes

Triple negative Upto45 % TNBC that achieve a pCR after
NACT show similar outcomes
respect to other subtypes in the
same conditions

Her-2 overexpressed Up to 60% (better in ER/PgR DFS and OS related to pCR
negatives)
Luminal-like tumours 10 — 24 % (better in those tumours

with high ki-67 values)

HR+ / LN negative tumours Very low Not indicated
intermediate DX score risk



pCR Rates With Neoadjuvant Lapatinib Containing
Regimens
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CALGB 40601: Paclitaxel + Trastuzumab, Lapatinib, or Both x 16 weeks
Path CR by Treatment Arm and HR Status
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Fig 2. Pathologic complete response (pCR) rates in breast by treatment arm,
stratified by hormone receptor status. Error bars represent 95 % confidence limits.
TH, paclitaxel plus trastuzumab; THL, paclitaxel, trastuzumab, and lapatinib; TL,
paclitaxel plus lapatinib.

Carey et al, JCO 2015



Distribution of Tumors by Intrinsic Subtype and Path CR by Subtype
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NeoSphere: Study Design

Gianni et al

Patients with operable

or
locally advanced
/inflammatory*

HER2-positive BC

Chemo-naive &
primary tumours
>2cm (N=417)

Lancet 2012

TH (n=107)
Docetaxel +
Herceptin

THP (n=107)
Docetaxel +
Herceptin +
Pertuzumab

HP (n=107)
Herceptin +
Pertuzumab

TP (n=96)
Docetaxel +
Pertuzumab

Study dosing: q3w x 4

FECg3w x 3
Herceptin q3w cycles 5-17

FECq3w x 3
Herceptin q3w cycles 5-17

Docetaxel q3w x 4->FEC q3w x 3
Herceptin q3w cycles 5-17

< X mMm @O X C O”n

FECq3w x 3
Herceptin q3w cycles 5-21

BC, breast cancer; FEC, 5-fluorouracil, epirubicin and cyclophosphamide
*Locally advanced=T2-3, N2—-3, MO or T4a—c, any N, MO; operable=T2-3, NO-1, MO; inflammatory = T4d, any N, MO



NeoSphere pCR Rates
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Pathologic CR Rates In NeoSphere

Trast/ Docetaxel Pertuz/ Docetaxel Trast/ Trast/
Pertuz/ Pertuz
Docetaxel

ITT

(Overall)
ER- 37% 30% 63% 27%
ER+ 20% 17% 26% 6%

Gianni et al, Lancet 2011



Pathologic CR Rates In NeoSphere

Trast/ Docetaxel Pertuz/ Docetaxel Trast/ Trast/
Pertuz/ Pertuz
Docetaxel

ITT

(Overall)
ER- 37% 30% 63%
ER+ 20% 17% 26%

Gianni et al, Lancet 2011



Pathologic Response in TRYPHAENA

Regimen

FEC/HP x 3= 6294
Doc/HP x 3 °
FEC x 3= 5704
Doc/HP x 3 °
TCH/P x 6 66%

Schneeweiss et al, Ann Oncology 2013




Pathologic Response in TRYPHAENA

Regimen

FEC/HP x 3=
Doc/HP x 3

FEC x 3=
Doc/HP x 3

TCH/P x 6

Schneeweiss et al, Ann Oncology 2013



KRISTINE Study Design

R
A
N Trastuzumab
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Primary endpoint: pCR by local assessment (ypT0/is, ypNO)

Stratification factors: local HR status, geographic location, and clinical stage at presentation (83% with stage IlI-llla)

chemotherapy was recommended for patients in the T-DM1+P arm who had residual disease in lymph node(s) or in the breast (>1cm).

Hurvitz et al, ASCO 2016



PCR by Central ER/PR Receptor Status

Difference (95% Cl): Difference (95% Cl):
19.0 (-33.3, -4.6) -8.6 (-20.5, 3.2)
73% 100 ~
80 ~
60 - 44%
35%
40 -
20 ~
0 _

3ypT0/is, ypNO; patients with missing or unevaluable pCR status were considered nonresponders. Twenty patients had
“unknown” ER/PR status by central analysis.



Primary Endpoint: pCR (ypTO/is, ypNO)

T-DM1+P

3pCR rate and 95% Cl are shown. Patients with missing or unevaluable pCR status were considered nonresponders: TCH+P, 7 (3.2%); T-DM1+P,
18 (8.1%). Treatment discontinuation in the neoadjuvant phase for progressive disease: TCH+P, 0% of patients; T-DM1+P, 7% of patients.
bCochran-Mantel-Haenszel Chi-square.



Table 4 Tumor pCR rates between the two molecular types

Variables Luminal B Her-2 overexpression
(n=79) (n=60)

pCR 5 (6.3%) 20 (33.3%)

PR 57 (72.2%) 24 (40.0%)

SD 15 (19.0%) 16 (26.7%)

PD 2 (2.5%) 0 (0%)

Note: P-value by chi-squared test linear-by-linear association.
Abbreviations: pCR, pathological complete response; PD, progressive disease;
PR, partial response; SD, stable disease.



LBA9: Letrozole and palbociclib versus 3rd generation chemotherapy as
neoadjuvant treatment of luminal breast cancer. Results of the
UNICANCER-NeoPAL study — Cottu P et al

Study objective
* To evaluate letrozole + palbociclib as neoadjuvant treatment in luminal breast cancer

Key patient inclusion criteria Letrozole 2.5 mg/day +

palbociclib 125 mg/day
3w/4

Newly diagnosed stage lI-lll
BC in postmenopausal women

Biopsy ER+, HER2- Stratification
Nodal status available R - m2vwT3 Surgery at
1:1 » Luminal A vs. luminal B Week 20

ER Allred 24

Not candidate for breast
conservation

(n=184)

3x FEC-100 q3w

followed by 3x docetaxel
100 mg/m? q3w

PRIMARY ENDPOINT SECONDARY ENDPOINTS

* Ability to provide RCB 0-1 at surgery, with  * Efficacy, safety, biomarkers
a null hypothesis of RCB 0-1 observed in
at least 20% of the cases (p0 — 0.20)

*Surgery was performed 24 h after the last palbociclib dose Cottu P, et al. Ann Oncol 2017;28(Suppl 5):Abstr LBA9
|



LBA9: Letrozole and palbociclib versus 3 generation chemotherapy as
neoadjuvant treatment of luminal breast cancer. Results of the
UNICANCER-NeoPAL study — Cottu P et al

Key results (cont.)

Final RCB 0 (pCR) and RCB IIl rates were similar between treatment arms

— RCB class 0: 2/52 (3.8%) in letrozole + palbociclib vs. 3/51 (5.9%) in the chemotherapy
arm

— RCBclass lll: 21/52 (40.4%) in letrozole + palbociclib vs. 24/51 (47.1%) in the
chemotherapy arm

Sharp decreases in Ki67 were observed in both arms (—0.95 for letrozole + palbociclib and
—0.86 for chemotherapy)

Conclusions

This pilot, non-comparative randomized study failed to meet its primary endpoint; patients
with high-risk luminal breast cancers demonstrated low pCR rates in both arms

A similar clinical efficacy was observed in patients who received palbociclib + letrozole and
those who received neoadjuvant chemotherapy

A shared endpoint between chemotherapy and non-chemotherapy in the neoadjuvant
setting needs to be defined

Further studies are required to validate CDKi use as a replacement strategy in these
patients

Cottu P, et al. Ann Oncol 2017;28(Suppl 5):Abstr LBA9



Triple-negative breast cancer.

Table 1. Neoadjuvant breast cancer clinical trials pre-2010, including patients with triple-
negative breast cancer and showing modest pathological complete response rates with
combinations of chemotherapy.

Number of patients with Trial arms Pathological complete Reference
triple-negative breast cancer (number of patients) response rate
96 Intensified FAC (56) Intensified FAC: 47% 10

FEC (40) FEC: 13% Combined:

29%

120 FAC or FEC 17% 11
22 T-FAC 45% 19
23 Anthracycline and taxane 39% 12
34 AC = taxane 27% 13
47 Dand A 17% 14
255 A: FAC or FEC or AC (70) A:20% B:28% C: 12% 6

B: T-FAC or T-FEC (125) D: 14%
C: Taxane only (17)
D: Other (43)

45 AC—>T 34% 15
21 Anthracycline and taxane 38% 16
38 AC or AT Or T/cape 34% 17
22 Cis 23% 20
12 Cpand T 67% 21
30 E/Cis/F —» T 40% 22
125 Platinum and D + AC 34% 23

10 Cis 90% 24



Table 2. Neoadjuvant triple-negative breast cancer clinical trials post-2010 showing pathological complete
response rates with combinations of chemotherapy, PARP inhibitors and novel agents.

Study

Phase

ClinicalTrials.gov Identifier
PARP inhibitors
BrighTNess®

Phase 3

NCT02032277

Talazoparib®

Phase 2

NCT02282345

Number of
patients

A:316 B: 160
C: 158

17

Trial arms

A: Veliparib + Cp+ T — AC

B: Placebo and Cpand T — AC
C: Placebo and T — AC.

24 weeks Tala

(no neoadjuvant chemotherapy)

Anthracycline, taxane and platinum combinations

GeparSepto GBG 69
Phase 3
NCT01583426
ETNA

Phase 3
NCT01822314
WSG-ADAPT-TN*
Phase 2
NCT01815242
Phase 2%
NCT01276769
GEICAM/2006-03*
NCT00432172
Cisplatin-1°2
NCT00148694
Phase 1%
NCT01090128

276

A9

336

91

94

28

10
(TNBC cohort)

Nab-pac — EC Pac - EC

Nab-pac — AC or EC or FEC Pac —» AC
or EC or FEC

Nab-pac and gem Nab-pac and Cp

T and Cp — surgery — anthracycline
EP — surgery — taxane

EC-D or EC-D and Cp

Neoadjuvant cis — surgery — adjuvant
chemotherapy

Nab-pac AC

Pathological complete
response

A: 53% B: 58% C: 31%

47%*

Nab-pac: 56% Pac: 37%

Nab-pac: 41% Pac: 37%

Nab-pac and gem: 28.7%

Nab-pac and Cp: 45.9%

T and Cp: 38.6% EP: 4%

EC-D: 30% EC-D & Cp: 30%

22%

100%

Chemotherapy backbone with or without novel agents

PrECOG 0105*
Phase 2
NCT00813956

Cisplatin-2 NCT00580333

CALGB 40603*
Phase 2
NCT00861705
Phase 2%
NCT00930930
Phase 27
NCT00600249
GeparQuinto GBG 44*
Phase 3
NCT00567554
Phase 2%
NCT00933517
GeparSixto GBG 66
Phase 3
NCT01426880

80

454

145
35

663

47

315 (TNBC
cohort)

Gemcitabine, Cp, iniparib

Cis and Bev

T+ Cp £ bev—ddAC
Cis + T + everolimus
Cetuximaband D

EC—- D % bev

Panitumumab and FEC-D

T and Liposomal doxorubicin and
Bev + Cp

36%

16%
No Cp: 41% with Cp: 54%
No bev: 52% Bev: 44%
Cp and bev: 60%

Everolimus: 36%
Placebo: 49%

PCR: 24%

With bev: 39.3% No bev:
27.9%

46.8%

53.2% with Cp
36.9% no Cp



Table 4. Ongoing, unreported phase 3 clinical trials
of (neo)adjuvant chemotherapy with or without
immunotherapy.

Study Agents/Intervention Outcome of interest

Neoadjuvant studies

Impassion031  Atezolizumab pCR
NCT03197935 Nab-paclitaxel EFS
Anthracyclines 0S
NeoTRIPaPDL1 Atezolizumab EFS
NCT02620280 Carboplatin pCR
Abraxane
AC, EC or FEC
Keynoteb522 Pembrolizumab pCR
NCT03036488 Paclitaxel, carboplatin EFS
Anthracycline 0S

Adjuvant studies

SWOG 1418 Pembrolizumab iDFS
NCT02954874 0Ss
dRFS
IMpassion030  Atezolizumab iDFS
NCT03498716 Paclitaxel 0OS
ddAC or ddEC DFS
RFI
A-Brave Avelumab DFS

NCT02926196 0S



m Complete or Partial Response
O Stable Disease
O Progressive Disease

Y -
70% 61%
@ 60% - 55% 55%
c
Ug)_ 50% - 45% 429
£ 40% -
8 30% + 22%
c
X 109,
10% <1% 4%
0% - '
RS <18 RS 18-30 RS 231
Clinical
Response, n RS<18 RS18-30 RS231 Total
CR+ PR 86 35 12 133
SD 70 46 33 149
PD 1 3 9 13
Total 157 84 54 295

Fig.2 Percent clinical response to neoadjuvant letrozole by Recur-
rence Score Group (N=295); CR complete response, PD progressive
disease, PR partial response, RS Recurrence Score, SD stable disease
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