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PI3K Class | iIsoforms

smnn Meet the family

Buparlisib Pilaralisib Pictilisb

(Y YY"

Alpelisib

/ INK1117 GSK 2636771
Taselisib

Regulatory subunit GDCO077

Catalytic subunit

The alphaisoform is the dominant PI3K in breast cancer

First generation of PISK Inhibitors, are pan-inhibitors and burdened by high toxicities

Kaklamani VG, Richardson AL, and Arteaga CL. Oncologist, 2019; doi:10.1634/theoncologist.2018-0314



But what’s so special about PI3K?



Not Just measuring, but also characterizing
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Gerratana L, Zhang Q, Shah AN, et al. J Clin Oncol, 2019; do0i:10.1200/JC0.2019.37.15 suppl.3038



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



Are all mutations made equal?
snnn P|K3CA - The reliable bet
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The previous attempts



The FERGI Trial

mmmm Progression Free Survival - Total population

100 —— Pictilisib plus FLV
—— Placebo plus FLV

HR 0-74 (95% ClI 0-52-1-06); p=0-096
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Krop IE, Mayer IA, Ganju V, et al. Lancet Oncol, 2016; doi:10.1016/S1470-2045(16)00106-6



The moving target
snnn The BELLE-2 trial

Unstratified HR (95% CI)  0-56 (0-39-0-80)

100 HR (95% Cl)  0-76 (0-60-0-97)
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0 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 T I I I T I I I I |
Timesince randomisatiofmonths) 0 2 4 6 8 10 12 14 16 18 20 22
Number at risk Number at risk Timesince randomisatiofmonths)
(number censored) (number censored)
Buparilisib 188 (0) 128 (25) 95(34) 73(37) 53(43) 38(47) 29(50) 22(55) 16(58) 12(61) 12(61) 5(67) 4(68) 3(69) 1(71) 0(72) Buparilisib 87 (0) 62 (13) 47 (17) 36 (18) 27 (21) 19 (25) 13 (28) 8(33) 5(35) 1(38) 1(38) 0(39)
Placebo 184 (0) 116(4) 87(6) 68(11) 54(11) 42(16) 30(22) 25(23) 18(28) 11(32) 6(35) 4(336) 0(40) 0(0) 00 0(0 Placebo 113(0) 65 (5) 49 (5) 35(8) 24 (10) 18(12) 13 (15) 8(18) 2(22) 0(23) 0(0) 0(0)

Among the ctDNA cohort, 200 had PIK3CA mutations. Median PFS was 7.0 months with the combination, vs

3.2 months with fulvestrant (P < 0.001). With higher response rates (18.4% vs 3.5%) in this patient population.

To the contrary, no benefit among patients with wild-type PIK3CA was observed

Baselga J, Im S-A, Iwata H, et al. Lancet Oncol, 2017; doi:10.1016/S1470-2045(17)30376-5



Say hello to SOLAR-1



Welcome the guest star
mnns The SOLAR-1 trial

ALP 300 mg QD PO
_|_
PIK3CA - FUL500 mgIM @
Men or postmenopausal women, coh_gr]tu an n=169 Primary endpoint
with HR+, HER2- ABC (h=341) PRO . PFSin PIK3CA -mutant cohort
- Recurrence/progression on/after n (locally assessed)
prior Al . FUL500 mg IM @ Secondary endpoints include:
+ ldentifiedPIK3CA status (in : 111, stratified by presence (.)f V=2  OS (PIK3CA -mutant cohort)
archival or fresh tumor tissue) liver/lung metastases and prior
Mensurable disease or o1 CDK4/6 inhibitor treatment ALP 300 mg QD PO - PFS ( PIK3CA -non-mutant cohort)
; ) B n - PFS (PIK3CA mutation in ctDNA)
predominantly lytic bone lesion
FUL500 mg IM 2 « OS (PIK3CA -non-mutant cohort)
- ECOG performance status <1 PIK3CA -non-mutant n=115
(N=572) cohort - ORR/CBR
(n=231) PBO . Safety

_|_
FUL500 mg IM @
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

snnn Cohort with PIK3CA-Wild type Cancer

100

Probability of PFS (%)
TN o) 00
- - o
| | |

N
-
I

o
|

Median PFS, months:

—#— Alpelisib + fulvestrant (n=115) 7.4 (95% ClI: 5.4-9.3)
—#— Placebo + fulvestrant (n=116) 5.6 (95% ClI: 3.9-9.1)

I
0

Number of patients still at risk

Alpelisib + fulvestrant 115
Placebo + fulvestrant 116

110
110

86
/79

76
/2

48
43

I
5

48
42

I
6

Time (months)

31
31

I
/

29
30

14 12 7/ 5 3 0
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

100 — Median PFS, months:
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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



The SOLAR-1 trial

=umn Cohort without PIK3CA-Mutated Cancer, subgroups

Subgroup No. of patients Hazard Ratio (95% Cl)
All patients 341 F - 0.65 (0.50-0.85)
Lung/liver metastases Yes 170  — 0.62 (0.44-0.89)
No 171 — — 0.69 (0.47-1.01)
Bone-only disease Yes 77 — I 0.62 (0.33-1.18)
No 264 — — 0.66 (0.49-0.88)
Prior CDK4/6 inhibitor Yes 20 — | 0.48 (0.17-1.36)
treatment No 321 F - 0.67 (0.51-0.87)
Prior chemotherapy Neoadjuvant 46 = — 0.37 (0.17-0.80)
Adjuvant 161 —— 0.63 (0.42-0.95)
None 133 —— 0.87 (0.58-1.29)
Line of advanced First line 177 —o— 0.71 (0.49-1.03)
anti-cancer treatment Second line 161 — — 0.61 (0.42-0.89)
Endocrine status Primary resistance 45 — | 0.64 (0.31-1.32)
Secondary resistance 247 |—H 0.66 (0.49-0.90)
Sensitive 39 I ¢ l 0.87 (0.35-2.17)
PIK3CA mutation exon Exon 9 165 0.61 (0.41-0.90)
Exon 20 103 —o— 0.68 (0.48-0.95)
PIK3CA mutation subtype  E542K 60 —& | 0.60 (0.29-1.23)
E545 X 105 —o— 0.61 (0.37-1.00)
H1047X 193 —o— 0.68 (0.48-0.95)
I I I

Favors albelisib Favors placebo

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



The SOLAR-1 trial

smnm |ain adverse events

Alpelisib + fulvestrant Placebo + fulvestrant
(N=284) (N=287)
AEs >20% in either arm, % All Grade 3 Grade 4 All Grade 3 Grade 4
Any adverse event 282 (99.3) 183 (64.4) 33(11.6) 264 (92.0) 87 (30.3) 15 (5.2)
Hyperglycemia 181 (63.7) 93 (32.7) 11 (3.9) 28 (9.8) 1(0.3) 1(0.3)
Diarrhea 164 (57.7) 19 (6.7) 0 45 (15.7) 1(0.3) 0
Nausea 127 (44.7) 7 (2.5) 0 64 (22.3) 1(0.3) 0
Decreased appetite 101 (35.6) 2 (0.7) 0 30 (10.5) 1(0.3) 0
Rash 101 (35.6) 28 (9.9) 0 17 (5.9) 1(0.3) 0
Vomiting 77 (27.) 2 (0.7) 0 28 (9.8) 1(0.3) 0
Decreased weight 76 (26.8) 11 (3.9) 0 6 (2.1) 0 0
Stomatitis 70 (24.6) 7 (2.5) 0 18 (6.3) 0 0
Fatigue 69 (24.3) 10 (3.5) 0 49 (17.1) 3(1.0) 0
Asthenia 58 (20.4) 5(1.8) 0 37 (12.9) 0 0

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.




But the devil IS In the detalls



Potential caveats of the Therascreen companion diagnostic

snmn Never make a companion equal to a brother (MBC Database, Tissue)

Exon Mutation Base change LoD, % MAF
/ C420R 1258T>C 4.467
9 E542K 1624G>A 5.061
ES45A 1634A>C 1.821
E545D 1635G>T 3.217
E545G 1634A>G 1.9411
E545K 1633G>A 2.4211
Q546E 1636C>G 5311
QS&46R 1637A>G 4.221
20 H1047L 3140A>T 2.371%
H104/R 3140A>G 1.98T14
H1047Y 3139C>T /7.077

. Detectable by therascreen

. Not Detectable by therascreen
The Metastatic Breast Cancer Project (Provisional, October 2018); Metastatic Breast Cancer (INSERM, PLoS Med 2016)



Potential caveats of the Therascreen companion diagnostic

==m= Never make a companion equal to a brother (TCGA, Tissue)

Exon Mutation Base change LoD, % MAF
/ C420R 1258T>C 4.467
9 E542K 1624G>A 5.061
ES45A 1634A>C 1.821
E545D 1635G>T 3.217
E545G 1634A>G 1.9411
E545K 1633G>A 2.4211
Q546E 1636C>G 5.311
QS&46R 1637A>G 4.221
20 H1047L 3140A>T 2.371%
H104/R 3140A>G 1.98T14
H1047Y 3139C>T /7.077

. Detectable by therascreen

. Not Detectable by therascreen

Breast Invasive Carcinoma (TCGA, Provisional)



But Is It a real pitfall?



But is it a real pitfall?
smmn Alpelisib Plus Fulvestrant in PIK3CA-Altered Luminal-like MBC

100 - — PIK3CA-altered tumors

9.1 mo (95% Cl 6.6-14.6 mo)
PIK3CA-wild-type tumors
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
PFS (months)
No. of patients at risk
PIK3CA-altered tumors 49 35 32 24 19 15 12 10 7 5 5 4 3 3 2 1 0
PIK3CA-wild-type tumors 32 15 12 4 3 2 2 2 2 2 2 1 1 1 1 1 1 1 0

Juric D, Janku F, Roddn J, et al. JAMA Oncol, 2019; doi:10.1001/jamaoncol.2018.4475



But is it a real pitfall?
smmn Alpelisib Plus Fulvestrant in PIK3CA-Altered Luminal-like MBC

B Prior medication
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Juric D, Janku F, Roddn J, et al. JAMA Oncol, 2019; doi:10.1001/jamaoncol.2018.4475



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



Another bolero turn
snmm The translational side of the trial - PIK3CA

104 = PBO + EXE WT 1.0 = _{:‘_1 ------ PBO + EXE WT
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PBO + EXEWT ===~ 124 42 15 6 L PBO+ EXEWT  ------ 124 42 15 6 1
PBO + EXE MT -~ 69 14 3
EVE + EXEWT —— 188 116 69 28 9 : PBO + EXEH1047R  ----- 43 12 E
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Hortobagyi GN, Chen D, Piccart M, et al. J Clin Oncol, 2016; doi:10.1200/JC0.2014.60.1971



Another bolero turn

mmmn The translational side of the trial - ESR1

OS for WT vs MT OS by specific MT and double MT
1.0 - 1.0 ¢ WT
L"L D538G
= Y5375
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0 10 20 30 40 50 0 10 20 30 40 50
Time, mo Time, mo
No. at risk No. at risk
WT 385 341 259 190 50 0) WT 385 341 259 190 50 0)
MT 156 123 /8 52 12 0) D538G 83 66 49 34 9 0
Y537S 42 34 18 11 2 0
Double MT 30 22 11 7 T 0

Chandarlapaty S, Chen D, He W, et al. JAMA Oncol, 2016; doi:10.1001/jamaoncol.2016.1279



This issue will spread like wildfire



Beware of dames and monarchs
snmn The MONARCH 2 Study

Median OS No. of events

abemaciclib + fulvestrant: 46.7 months 211
8 placebo + fulvestrant: 37.3 months 127

‘l

100 -

90 -
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70

60 -
0 . - - - MR
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30 - 9.4 month OS benefit

Overall Survival (%)

20 -

HR (95% Cl) = 0.757 (0.606 to 0.945)
P=0.0137

10 4

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
No. at risk Time (months)

abemaciclib + fulvestrant 446 422 410 397 384 364 339 321 302 284 265 246 234 214 202 157 101 58 23 O
placebo + fulvestrant 223 214 201 195 191 178 170 158 148 135 122 115 99 92 82 62 42 15 3 0

Sledge GW, Toi M, Neven P, et al. JAMA Oncol, 2019; doi:10.1001/jamaoncol.2019.4782



Beware of dames and monarchs
snnn The MONALEESA 3 Study

100 -
RIB + FUL Landmark Analysis
80 - |
X i KM
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> | l
@) OS, median ; |
| 5% Ci, mo NR (42.5-NR)  40.0 (37.0-NR) : : 3
HR (95% Cl) 0.724 (0.568-0.924) .
o | Pvalue 0.00455 : .
0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 32 34 36 40 42 44 46 48
Time, months
No. of patients still at risk
Ribociclib 484 470 454 444 436 428 414 402 397 389 374 365 348 334 326 309 300 287 237 159 92 41 14 2 0
0 0

Placebo 242 233 227 223 218

213 207 199 194 187 184 174

169 159 155 147 141 134 107 64 37 14 3

Slamon DJ, Neven P, Chia S, et al. Ann Oncol, 2019; doi:10.1093/annonc/mdz394.007



| want to BYLleve




The BYLieve Study

semn Roommate Wanted

N=80 ' Primary endpoint
Cohort A: Proportion of patients alive without PD at 6
ths in Cohort A and Cohort B
U CIOZE UGN | Ajpelisib (300mg daily) + Fulvestrant (500mg OIS i oMo A 8ne ~ono
patients, CDK 4/6i IM on C1D1, C1D15, then D1 of every cycle) Secondary endpoints
- -PFS
plUS Al failure - PFS?2
- ORR
- CBR

- Duration of Response

Cohort B: Alpelisib (300mg daily) + Letrozole (2.5mg ==eliBty A0 R

PIK3CA-mutant | oral daily) Exploratory biomarkers
Frequency of PIK3CA mutations in ctDNA

and correlation with response

patients, CDK 4/6i
plus Fulv. failure

Treatment until disease progression or

intolerable toxicity

N=80

BYLieve
A phase 2, open-label, noncomparative study evaluating alpelisib plus ET (fulvestrant or letrozole).
HR+, HER2—- ABC with PIK3CA mutation and previous CDKA4/6i

Primary endpoint: proportion of progression free patients at 6 months in the 2 cohorts

Rugo HS, Ruiz Borrego M, Chia SKL, et al. J Clin Oncol, 2019; doi:10.1200/JC0.2019.37.15 suppl.1040



The BYLieve Study

snnn [ylvestrant or letrozole?

Fulvestrant Cohort Letrozole Cohort
(n=44) (n=27)
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9 ~60% X -60%

~80% - -80%

-100% - -100% -

Based on data from this planned interim analysis, alpelisib plus ET (fulvestrant or letrozole) Is an
efficacious treatment option for patients with HR+, HER2- ABC and a PIK3CA tumor mutation with

progression on or after treatment with a CDK4/6 inhibitor plus ET

Rugo HS, Ruiz Borrego M, Chia SKL, et al. J Clin Oncol, 2019; doi:10.1200/JC0.2019.37.15 suppl.1040



The BYLieve Study

mmmm [ylyestrant or letrozole - Adverse events

Fulvestrant Cohort

Letrozole Cohort

(N=64) (n=36)

Adverse Events >20% in Either Cohort, n (%) All Grade >3 All Grade >3
Any adverse event 63 (98.4) 44 (68.8) 36 (100.0) 24 (66.7)
Diarrhea 37 (57.8) 2(3.1) 21 (58.3) 0
Hyperglycemia 35 (54.7) 16 (25.0) 26 (72.2) 10 (27.8)
Nausea 33 (51.6) 0 20 (55.6) 0
Decreased appetite 21 (32.8) 0 17 (47.2) 1(2.8)
Stomatitis 19 (29.7) 1(1.6) 13 (36.1) 0
Vomiting 19 (29.7) 1(1.6) 7 (19.4) 0
Fatigue 16 (25.0) 0 7 (19.4) 0
Asthenia 13 (20.3) 1(1.6) 10 (27.8) 1(2.8)
Headache 13 (20.3) 1(1.6) 10 (27.8) 2 (5.6)
Pyrexia 13 (20.3) 1(1.6) 9 (25.0) 0
Rash 2 13 (20.3) 5 (7.8) 9 (25.0) 2(5.6)
Abdominal pain 13 (20.3) 2(3.1) 8 (22.2) 1(2.8)
Dysgeusia 10 (15.6) 0 8 (22.2) 0

Rugo HS, Ruiz Borrego M, Chia SKL, et al. J Clin Oncol, 2019; doi:10.1200/JC0.2019.37.15 suppl.1040



Wrapping up

smnn Today’s science is tomorrow’s medicine

PI3K Is an interesting target due to its high incidence and stability

-

Although highly integrated, PISK and mTOR are two distinct pathways
Aspecific PISK inhibition is burdened by heavy side effects

The SOLAR-1 implements a solid, biomarker-driven approach

Clinically significant PFS benefit across all subgroups, hyperglycemia is the main AE
Clinicians need to be increasingly aware of sequencing tech’s caveats and pitfalls

-

The best is yet to come

Other selective PI3K inhibitors are currently in development pipeline
The ET decisional algorithm needs to be deeply rethought in the future

-



Thank you

lorenzo.gerratana@uniud.it

@LGerratana

liguidblio.altervista.org




