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General concept: one assay, multiple targets

Questions: 
Whichtargetsin breastcancer ? 
Whichregulatoryframe for testing? 
Whichplatform ?

AndreF, J Clin Oncol, 2011



Outline

Å NGS applications in breast cancer:
ï Recurrentgenomicalterationswith objective responses(levelI/II)

ï Recurrentalterationsvalidatedin preclinicalstudies(levelIII)

ï Detectionof drivers not yet validated

ï Mutationalprocessesand genomicscars

Å Ethical, regulatory, financialissues:
ï Analyticalvalidity

ï Incidentalfindings

ï Drug access

ï Indirect costs

Å How to move it forward ?
ï Clinicaltrials

ï Earlierin the diseasecourse in patients with hard-to-treat cancers



What kind of information is provided by large panel ?

FEW genes for which
objectives responses have been 

observed in phase I

Does their detection improve
outcome ?



Detection of genomic alterations for which responses
have been observed in clinical trials

Genomic
alteration

Incidence LOE  (Turner et 
al, IMPAKT 

2017)
Drug

Comment

BRCA1/2 
mutations

3-5% 1 PARP inh Phase III trials available, 

Impact of somatic mutations unknown

NTRK 
transloc

<1% 1c Larotrectinib, 
entrectinib

80% ORR

PIK3CA 
mutations

25% 1 Alpelisib, taselisib 25% ORR

AKT1 
mutations

4-5% 2 AZD5363 25% ORR

ERBB2 
mutations

2% 2 Neratinib 30% ORR

ESR1 
mutations

10-30% 2 SERDs 4 ORR out of 11 patients

PTEN, 
ERBB3 

mutations

4%, 1% NA AKT inh, Her inh Outlier responders reported , 

ongoing trials

Nine genes associated with objective response in phase I/II
Detection could improve patient outcome if access to therapy



What kind of information is provided by large panel ?

14 genes for which
Preclinical studies suggest

they are targetable



Level III recurrent genomic alterations (actionability in preclinical studies)

gene Level III frequency comments

TP53 YES 50% ExAPR246

MAP2K4 / MAP3K1 YES 15% MEK inh

PIK3R1 YES (hot spot 560-
580)

1-2% PIK3R1R348z and 
PIK3R1L370fsmutants 
targetableby MEK inh
but veryrare in BC

INPP4B loss YES 2% (higherin TNBC) only in the contextof 
PTEN loss?

SF3B1 YES 2% Few evidencein BC, 
large body of evidence
in other tumors

NF1 YES 3% Chang, JCI, 2013
Lowevidencein BC

ATR /ATM / PALB2 YES 3-4% overall PARP inhibitors

PTEN YES 30% of TNBC AKT inhibitors

NOTCH1/2/3 ampl YES NOTCH inhibitors

Evidence of preclinical activity and planned drug development in 14 genes
Detection could improve likelihood of access to innovation if connected to 

high volume phase I center, but no improvement in outcome



Large number of private
genomic alterations for 

Which there is no drug devlpt
in breast cancers

What kind of information is provided by large panel ?



Randomizedtrial testingdrugsrecommendedby NGS results
versus conventionaltherapy(acrossdisease)

Letourneau, Lancet Oncol, 2015



Mutational load, MSI, 
genomic scars (HRD) and

neoantigens

What kind of information is provided by large panel ?



Genomic predictors of sensitivity to anti-PD1 I: 
Mutational burden

Wholeexomesequencing, 216 metastases

Mutation load
Metastases vs 1ry

Evolution of mutational load
btw matched 1ry and metastases

Mutations present in mBC with high mutational load are not clonal
These cancers are unlikely to respond to anti-PD1



The U.S. Food and Drug Administration granted accelerated approval to 
pembrolizumab for patients with metastatic, microsatellite instability-high (MSI-H) or 
mismatch repair deficient (dMMR) solid tumors 

The approval was based on data from 149 patients with MSI-H or dMMR
cancers.

Breast Cancer: 1% dependingon definition and subtypes (Wen, Am J SurgPathol)

Genomic predictors of sensitivity to anti-PD1 I: 
Microsatellite Instability



Homologousrecombinationdeficiencyand efficacy
of PARP inh in ovarian cancers



TNBC MERIT trial

Sequencing to personalize vaccine therapy



Outline

Å Deconstructingutility of NGS applications in breastcancer:
ï Detectionof «validated» recurrentgenomicalterations

ï Sensitivityto Immunotherapeutics

ï Detectionof drivers not yet validated

ï Sensitivityto conventionaltherapy

Å Ethical, regulatory, financial issues:
ï Analyticalvalidity

ï Incidentalfindings

ï Drug access

ï Indirect costs

Å How to move it forward ?
ï Clinicaltrials

ï Earlierin the diseasecourse in patients with hard-to-treat cancers



Tests give different results

97
36
17%

84

Vendor 1

Vendor 2
Mutations 
found in 56 

cancer 
patients

Pooled analysis
Poor Overlap

Slide provided by 
@vinayprasad82



Sequencing detects genetic variants

Meric-Bernstam, AnnalsOncol, 2016



Likelihood of drug access is very low

MericBernstam, J Clin Oncol, 2015

Is it ethical to order a test that will generate false  hopes without informed consent ?
Can only be sorted out by the implementation of informed consent stating the 

likelihood of success



Sequencing is « cheap » but generates extra cost for 
biopsies and off-label use of expensive drugs

Slide provided by 
@vinayprasad82



Outline

Å Deconstructingutility of NGS applications in breastcancer:
ï Detectionof «validated» recurrentgenomicalterations

ï Sensitivityto Immunotherapeutics

ï Detectionof drivers not yet validated

ï Sensitivityto conventionaltherapy

Å Ethical, regulatory, financialissues:
ï Analyticalvalidity
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ï Earlier in the disease course in patients with hard-to-treat cancers



Conclusion: disconnectingthe sequencingand the report

SEQUENCING

VARIANT CALL

REPORT: target
and treatment

recommendations

Running smallor large
panels doesnot change
dramaticallythe logistics, 
costsŜǘŎΧ

Eight targets
in mBC

Access to drugs
with activity

Large programs
(MATCH)

Driving patients
in phase I trials

Molecular screening
Programs in phase I 

centers

Around 20 
Targets in mBC

Interpreting large
number of alterations

No evidence of benefit
Bioinformatic tools under

development

Several hundreds
of genes



How to move forward ?

ÅWhat are the issues ? 
ïTHE REPORT OF TARGET and TREATMENT RECOMMENDATIONS, 

not the sequencingitself

ïDEREGULATION in the field of medicaldevices

ÅSolutions ?
ïDisconnectthe report and the sequencing

ïResearchin bioinformaticsand AI to generatealgorithmsof drug
sensitivity

ïOpportunityfor academiccommunityto beagaininfluentialby:
ÅDevelopingguidelines that frame the use of medicaldevices

ÅRunning large clinicaltrials (TAPUR, NCI-a!¢/IΣ {!CLwлнΣ !¦whw!Χύ


