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PI3K Inhibitors in Late Stage Clinical Development

• Targeting all class I isoforms may ensure broad activity in tumors with a range of molecular 
drivers2–5

• Isoform-specific inhibitors may reduce off-target toxicity5,6

IC50, half maximal inhibitory concentration

1. Maira SM et al. Mol Cancer Ther 2012;11:317–28; 2. Liu P et al. Nat Rev Drug Discov 2009;8:627–44; 3. Kang S et al. Proc Natl Acad Sci U S A 2006;103:1289–94; 4. Hernandez-Aya LF et al. Oncologist 2011;16:404–14; 5. Jia S et al. Curr Opin Cell Biol

2009;21:199–208; 6. Fritsch C et al. Mol Cancer Ther 2014;13 1117-29; 

7. Ndubaku CO et al. J Med Chem 2013;56:4597–610
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PI3K Inhibitors Demonstrate in vivo
Anti-tumor Activity in Combination with Fulvestrant

1. Miller TW et al. Cancer Discov 2011;1:338–351. 2. Bosch A et al. Sci Transl Med 2015;7:283ra51. 3. Taselisib, RO5537381 - F. Hoffmann-La Roche Ltd

Combination with fulvestrant shows greater anti-tumor activity than either 
agent alone in MCF7 breast cancer xenograft models1–3

Vehicle

Alpelisib (25 mg/kg daily)

Fulvestrant (200 mg/kg biw)

Alpelisib (25mg/kg daily + 

Fulvestrant (200 mg/kg biw)



Clinical development of Buparlisib
BELLE-2 Trial

Baselga et al. SABCS 2015



BELLE-2 Trial
Overall Results

Baselga et al. SABCS 2015



Baselga et al. SABCS 2015

BELLE-2 Trial
PFS according to PiK3CA status on ctDNA

ctDNA: circulating tumor DNA

First evidence of potential utility for liquid biopsy in metastatic breast cancer! 



• Tumor assessments were performed every 6 weeks

• 90% power to detect a 33% risk reduction in PFS (disease 
progression or death) at one-sided α=0.025, based on the observation 
of 313 PFS events

Randomization 
(2:1)

Stratified by 
visceral disease 

status

Buparlisib (100 mg/day) 

+ fulvestrant (500 mg)

n=289 

Placebo
+ fulvestrant (500 mg)

n=143

Primary endpoint
• PFS 
Key secondary endpoint
• OS

Other secondary endpoints
• PFS by PIK3CA status (ctDNA)

•OS by PIK3CA status (ctDNA)

•ORR and CBR in the full 
population and by PIK3CA
status (ctDNA)

• Safety, pharmacokinetics, 
quality of life

• Postmenopausal 
women with 
HR+/HER2–, AI-
pretreated, locally 
advanced or MBC

• Progression on or after 
an mTOR inhibitor as 
last line of treatment

• N=432

AI, aromatase inhibitor; CBR, clinical benefit rate; ctDNA, circulating tumor DNA; HER2–, human epidermal growth factor receptor 2-negative; HR+, hormone receptor-positive; 
mTOR, mammalian target of rapamycin; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; RECIST, Response Evaluation Criteria In Solid Tumors.
BELLE-3: ClinicalTrials.gov NCT01633060. 

Clinical development of Buparlisib
BELLE-3 Trial

Di Leo et al. SABCS 2016



PFS results by independent central review were consistent with local assessment: 

HR 0.57 (95% CI: 0.44–0.74; one-sided p<0.001)

6-month PFS rate:

31% vs. 20%
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Buparlisib + 

Fulvestrant

n=289

Placebo + 

Fulvestrant

n=143

Median PFS, 

months (95% CI)

3.9 

(2.8–4.2)

1.8

(1.5–2.8)

HR (95% CI) 0.67 (0.53–0.84)

One-sided p-value <0.001

Di Leo et al. SABCS 2016

BELLE-3 Trial
Overall Results
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Buparlisib + 

Fulvestrant

Placebo + 

Fulvestrant

Median PFS, 

months (95% CI)

4.7

(2.9–6.7)

1.4

(1.4–2.2)

HR (95% CI) 0.39 (0.23–0.65); p<0.001

PCR, polymerase chain reaction; WT, wild-type.
p-values are one-sided.
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Primary tumor 
tissue (PCR) N=321

PIK3CA mutant: 
34%

Time, Months Time, Months

Tissue (WT)
Buparlisib + 

Fulvestrant

Placebo + 

Fulvestrant

Median PFS, 

months (95% CI)

2.8

(2.0–3.7)

2.7

(1.4–2.9)

HR (95% CI) 0.83 (0.60–1.14); p=0.117

ctDNA (WT)
Buparlisib + 

Fulvestrant

Placebo + 

Fulvestrant

Median PFS, 

months (95% CI)

3.9

(2.8–4.3)

2.7

(1.5–3.6)

HR (95% CI) 0.73 (0.53–1.00); p=0.026

ctDNA (mutant)
Buparlisib + 

Fulvestrant

Placebo + 

Fulvestrant

Median PFS, 

months (95% CI)

4.2

(2.8–6.7)

1.6

(1.4–2.8)

HR (95% CI) 0.46 (0.29–0.73); p<0.001

ctDNA samples at 
study entry 

(BEAMing) N=348

PIK3CA mutant: 
39%

Mutant Wild-type

Di Leo et al. SABCS 2016

BELLE-3 Trial
PFS according to PIK3CA status



IC50, half maximal inhibitory concentration
1. Maira SM et al. Mol Cancer Ther 2012;11:317–28; 2. Liu P et al. Nat Rev Drug Discov 2009;8:627–44; 3. Kang S et al. Proc Natl Acad Sci U S A 2006;103:1289–94; 
4. Hernandez-Aya LF et al. Oncologist 2011;16:404–14; 5. Jia S et al. Curr Opin Cell Biol 2009;21:199–208; 6. Fritsch C et al. Mol Cancer Ther 2014;13 1117-29; 
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Targeting all class I isoforms may ensure broad activity in tumors with a range of molecular drivers2–5

Isoform-specific inhibitors may reduce off-target toxicity5,6
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Pi3K inhibitors

• Selective inhibitory
action

• Potentially reduced
off-target toxicity

























PI3K Pathway Inhibitors in Clinical Development 

ClinicalTrials.gov. From: www.clinicaltrials.gov. Accessed August 2013. 
Adapted from Ma CX, American Journal of Hematology/Oncology. 2015;11:23-29

Dual PI3K/mTOR inhibitors

BGT226

XL765

GDC-0980

AKT inhibitors

Perifosine

MK2206

XL418

GDC-0068 (ipatasertib)

GSK2141795

GSK2110183

AZD5363

Rapalogs

Everolimus

Temsirolimus

Deforolimus

mTOR kinase inhibitors

MLN0128

AZD2014

OSI-027

CC-223

Pan-PI3K inhibitors

Pictilisib (GDC-0941)

Buparlisib (BKM120 )

XL147

PX-866

BAY 80-6946

CH5132799

P110α-specific PI3K 

inhibitors

Alpelisib (BYL719 )

MLN1117

Taselisib (GDC-0032, p110β

sparing, also targets p110γ and 

δ)

P110β-specific PI3K 

inhibitors

AZD8186

SAR260301

GSK2636771



Recommendations from the ESO-ESMO ABC-2 Panel

The main goal of treatment in metastatic breast cancer 

is to prevent disease progression while maintaining 

physical efficiency and quality of life during the course 

of the chronic disease.



ESO-ESMO ABC3 international consensus 

guidelines

*Except for relapse <12 mths from finishing adjuvant AI

AI, aromatase inhibitor; NSAI, non-steroidal AI; PD, progressive disease Adapted from Cardoso F, et al. Ann Oncol. 2016 [Epub 5 December].

ER+/HER2‒ ABC

Post-menopausal

Endocrine therapy

Chemotherapy

AI + Palbociclib/Ribociclib* (1A)

AI OR fulvestrant OR tamoxifen (1A) 
Exemestane + everolimus [PD after NSAI] (1B)

Tamoxifen ± everolimus (2B)

Is the patient in visceral crisis?

OR concern/proof of endocrine resistance?

YES

NO
(to include 

visceral disease)

1L

2L

Visceral crisis,

Endocrine 

refractory disease

Or PD

Further lines of endocrine-based tharapy

Activity after failure of CDK 4/6 inhibitors???
L>2

Exemestane + everolimus (1A) 

Fulvestrant ± palbociclib (1A)

Tamoxifen ± everolimus (1A)

Megestrol acetate OR estradiol (1A) Alpelisib plus 
fulevtsrant if Pi3K 

mutated


