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Outline

 Precision oncology strategies

 Targeting cancer epigenetics

 The advent of novel antibody-drug conjugates



Screening 

•Locally relapsed BC or 
MBC with up to 1 line 
of systemic treatment 

Informed consent, Registration and Samples 
collection

AURORA Biopsy

Central Lab evaluation

•Cellularity

•Histopathology

Molecular analysis 

•Ion Torrent TGS (411 genes 
for tissue)

•Ion Torrent TGS (27 genes 
for ctDNA)

•Illumina, TrueSeq RNA seq
•OncoScan, FFPE, SNP/CNV

Molecular advisory board 
annotation of patient reports

Feedback to clinician

• Consolidated MAB report

• « Advice » to clinicians

AURORA Data Flow

MAB Output:

662 patient reports

1750 variants annotated

Aftimos P et al. ESMO Breast 2019.



Potentially actionable molecular alterations
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Molecular screening of MBC: ready for daily practice?

Readiness of use in clinical practice ESCAT for alterations in breast cancer Prevalence in the 
AURORA population

Tier I (I-A, I-B, I-C) Targets ready for implementation in 
routine clinical decisions

ERBB2 amplification (IA), germline
BRCA1/2 mutations (IA), PIK3CA 
mutations (IA), MSI (IC), TRK fusions (IC)

149 (39.4%)

Tier II (II-A, IIB) Investigational targets likely to 
define patients who benefit from a 
targeted drug, but additional data
needed

PTEN loss (IIA), ESR1 mutations (IIA),
AKT1 mutations (IIB), ERBB2 mutations 
(IIB)

66 (17.5%)

Mateo J et al. Ann Oncol 2018.

Condorelli R et al. Ann Oncol 2019.

Tier III (III-A, III-B) Clinical benefit previously demonstrated in 
other tumour type or for similar molecular
targets

Somatic BRCA1/2 mutations (IIIA), MDM2 
amplification (IIIA), ERBB3 mutations (IIIB)

13 (3.4%)

Tier IV (IV-A, IV-B) Preclinical evidence of actionability ARID1A/B, ATM/ATR/PALB2, CDH1, IGF1R, 
INPP4B loss, MAP2K4/MAP3K1, MT4, MYC, 
NF1, PIK3R1, RUNXB1/CBFB, SF3B1, TP53 (IVA)

169 (44.7%)

Tier V Evidence supporting co-targeting approaches

Tier X Lack of evidence of actionability CCND1 amplification, FGFR1 amplification 15 (4%)

At least 1 alteration
identified in 51.6% of 
patients.

Aftimos P et al. ESMO Breast 2019.



Single Nucleotide Variants based on TGS: 

Primary vs Metastases
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No change in truncal mutations but an enrichment in resistance 
mechanisms such as ESR1, PTEN and MAPK pathway genes

N=147N=37N= 56

N= 258

All patients

TNBC HER2+ ER+
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Copy Number Alterations: Primary vs Metastases

(N=57)

CN gains (KAT6A, MYC) and CN losses

(RB1) in genes promoting endocrine 

resistance

CN gains in genes promoting cell cycle 

arrest evasion (MDM4), treatment

resistance via DNA repair (AKT3) 

CN losses in ARID1A is correlated with

microsatellite instability, a mutator

phenotype and PD-L1 expression 1
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1Shen J et al. Nature Medicine 2018.
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Aberrant FGFR signaling mediates resistance to CDK4/6 inhibitors 

in ER+ breast cancer

Formisano L et al. Nature Comm 2019.



Lucitanib in ER+/HER2- MBC

Hui R et al. CCR 2019.



A need for a new generation of targeted drugs

Hui R et al. CCR 2019.

Lucitanib potently and selectively inhibits VEGF receptor (VEGFR)-1, -2, 
and -3 and FGF receptor (FGFR)-1 and -2 kinases in the nanomolar range.

Bello E et al. Cancer Res 2011.





PIK3CA is an actionable oncogene

OncoKB based on Zehir A et al. Nat Med 2017.



SOLAR-1: A Phase III randomized, controlled trial 

(NCT02437318)

André F et al. ESMO 2018.

• *Fulvestrant given on Day 1 and Day 15 of the first 28-day cycle, then Day 1 of subsequent 28 day cycles.

Men or postmenopausal 

women, with HR+, 

HER2– ABC

• Recurrence/progression 

on/after prior AI

• Identified PIK3CA status (in 

archival or fresh tumor tissue)

• Measurable disease or 

≥1 predominantly lytic 

bone lesion

• ECOG performance status ≤1

(N=572)

1:1, stratified by presence of 

liver/lung metastases and prior 
CDK4/6 inhibitor treatment

Primary endpoint

• PFS in PIK3CA-mutant cohort 

(locally assessed)

Secondary endpoints include:

• OS (PIK3CA-mutant cohort)

• PFS (PIK3CA-non-mutant cohort)

• PFS (PIK3CA mutation in ctDNA)

• OS (PIK3CA-non-mutant cohort)

• ORR/CBR

• Safety

ALP 300 mg QD PO 

+ FUL 500 mg IM*

n=169

PBO 

+ FUL 500 mg IM*

n=172

R

PIK3CA-non-

mutant cohort

(n=231)

ALP 300 mg QD PO 

+ FUL 500 mg IM*

n=115

PBO

+ FUL 500 mg IM*

n=116

R

PIK3CA-

mutant cohort

(n=341)



SOLAR-1: Alpelisib proof of concept and regulatory approval

Data cut-off: 

Jun 12, 2018

Alpelisib + 

fulvestrant

(N=85)

Placebo + 

fulvestrant

(N=88)

Number of PFS events, n (%) 43 (50.6) 63 (71.6)

Median PFS

(95% CI)

11.1 

(7.3–16.8)

3.7 

(2.1–5.6)

HR (95% CI) 0.48 (0.32–0.71)

Data cut-off: 

Dec 23, 2016

Alpelisib + 

fulvestrant

(N=115)

Placebo + 

fulvestrant

(N=116)

Number of PFS events, n (%) 49 (42.6) 57 (49.1)

Median PFS

(95% CI)

7.4 

(5.4–9.3)

5.6 

(3.9–9.1)

HR (95% CI) 0.85 (0.58–1.25)

André F et al. ESMO 2018.

PIK3CA-mutated PIK3CA WT



PI3K-AKT-mTOR and Trastuzumab Resistance

Berns K et al. Cancer Cell 2007

NCT03767335 Piccart M et al. ASCO 2019.



Double PIK3CA mutations and the concept of « super-oncogene »

Vasan N et al. Science 2019.



Selective Estrogen Receptor Degraders (SERDs)

Bardia A et al. Future Oncology 2019

Also G1T48, LSZ102, SAR439859, AZD9833, GDC-9545



EMERALD: Phase III trial of elacestrant (RAD1901) vs endocrine 

therapy for previously treated ER+ advanced breast cancer

Bardia A et al. Future Oncology 2019



Promise as combination therapy

Bihani T et al. Clin Can Res 2017.



A variety of combinations based on epigenetics-targeting drugs

Morel D et el. Nat Rev Clin Oncol 2019.
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Tumor responses
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Patients (ordered by maximum % decrease)

Treatment

2 mg Schedule A

0.2 mg Schedule A

1 mg Schedule A

1.5 mg Schedule B

1.5 mg Schedule A

0.5 mg Schedule A

2 mg Schedule B

*22 patients were evaluable according to RECIST 1.1; †SD lasted for >10 cycles in one patient. PD, progressive disease 

• Overall*, 3 patients had a PR (2 were confirmed) and 9 had SD†

Confirmed PRs at 

1.5 mg dose (n=2)

Schedule A

• Small intestine (jejunum) 

adenocarcinoma

• Duration of response: 

9.5 months 

(followed by PD)

Schedule B

• Esophageal squamous 

cell carcinoma

• Duration of response: 

6 months 

(followed by PD)







The ADC approach

Moek KL et al. Ann Oncol 2017.Diamantis N et al. Br J Cancer 2016. 



Sacituzumab Govitecan (anti-Trop 2 ADC) in heavily pretreated metastatic TNBC

Bardia A et al. J Clin Oncol 2017.



SYD985 vs T-DM1 in the pre-clinical setting

Van der Lee et al. Mol Ther 2015.



Novel ADCs in heavily pretreated HER2+ MBC

Trastuzumab Duocarmazine (SYD985) Trastuzumab Deruxtecan (DS-8201)

ORR = 33%
PFS = 7.6 months

ORR = 59.5%
PFS = 22.1 months

3 ongoing phase 3 trials
NCT03262935

NCT03523585
NCT03529110

Banerji U et al. lancet Oncol 2019
Tamura K et al. Lancet Oncol 2019



Bystander killing: anti-HER2 ADCs in HER2- (low) breast cancer

Staudacher A et al. Br J Cancer 2017.



Novel anti-HER2 ADCs and the concept of HER2-low

Banerji U et al. Lancet Oncol 2019
Hiroji Iwata et al. 2018 ASCO Annual Meeting.

Trastuzumab Duocarmazine (SYD985) Trastuzumab Deruxtecan (DS-8201)



DESTINY-Breast04 randomized phase 3 trial in HER2-low MBC



Let’s interact…       

Clinical trial referrals: trials.ijbctcu@bordet.be

@aftimosp

mailto:trials.ijbctcu@bordet.be

