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Selected targeted therapy and immunotherapy approvals in solid tumors*
Precision Oncology Approvals Continue to Increase

FDA. Oncology (Cancer) / Hematologic Malignancies Approval Notifications. Updated June 20, 2023. Accessed November 13, 2023. https://www.fda.gov/drugs/resources-information-approved-drugs/oncology-cancer-
hematologic-malignancies-approval-notifications.

*Current as of November 2023.
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• Pembrolizumab
• Dostarlimab
• Larotrectinib

•Dabrafenib + trametinib
•Selpercatinib
•Entrectinib

•Dabrafenib + trametinib

•Dabrafenib + trametinib
•Encorafenib + binimetinib
•Vemurafenib + cobimetinib

•Atezolizumab + 
vemurafenib + cobimetinib

•Tebentafusp

•Alectinib
•Brigatinib
•Ceritinib
•Crizotinib
•Entrectinib
•Lorlatinib

•Osimertinib
•Afatinib
•Pembrolizumab
•Cemiplimab
•Nivolumab + 

ipilumumab

•Atezolizumab
•Adagrasib
•Sotorasib
•Mobocertinib
•Amivantamab
•Capmatinib

•Tepotinib
•Pralsetinib
•Encorafenib + 

binimetinib
•Reprotrectinib
•Trastuzumab 
deruxtecan

•Enfortumab vedotin •Sacituzumab govitecan •Erdafitinib

•Tucatinib + trastuzumab
•Encorafenib + cetuximab

•Miretuximab soravtansine
•Olaparib

•Niraparib
•Talazoparib

•Retifanlimab
•Pembrolizumab

•Olaparib

•Dostarlimab
•Pembrolizumab +/-lenvatinib

•Talazoparib + 
enzalutamide

•Olaparib
•Rucaparib

•Lutetium Lu 177 vipivotide
tetraxetan

•Niraparib + abiraterone 
acetate

•Fulvestrant
•Alpelisib
•Trastuzumab + 

pertuzumab
•Trastuzumab + 

tucatinib

•Olaparib
•Talazoparib
•Abemaciclib
•Ribociclib
•Palbociclib 

Elacestrant

•Trastuzumab 
deruxtecan

•Trastuzumab 
emtansine

•Margetuximab
•Sacituzumab govitecan

•Trastuzumab
•Trastuzumab deruxtecan

•Pembrolizumab
•Nivolumab

•Futibatinib
•Pemigatinib

•Durvalumab• Infigratinib
• Ivosidenib
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Foundation Medicine Drives Precision Cancer Care

*FoundationOne®Liquid CDx is FDA-approved to report substitutions and indels in 311 genes, including rearrangements in ALK and BRCA1/2 and copy number alterations in BRCA1/2 and ERBB2 (HER2). 
Comprehensive results across all 324 genes are reported as a laboratory professional service which is not reviewed or approved by the FDA.

**bTMB, MSI-H status, and tumor fraction are reported as a laboratory professional service which is not reviewed or approved by the FDA. 

The information in this slide is specific to the US only

HEMATOLOGIC MALIGNANCIES AND 
SARCOMAS
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Workflow of Foundation Medicine CGP with NGS
Multiple teams involved in the process

Physician
submits order

Pathology
reviews histology and 

assigns tumor type

Lab
extracts and sequences 

DNA and/or RNA

Computational 
Pipeline

Clinical Bioinformatics 
reviews variants and 

quality metrics

Pathology 
reviews and 

approves

Report 
Transmittal 

sends out report

Translational Oncology & 
Clinical Reporting

• Create personalized clinical 
genomic readout

• Functional evaluation of variants

• Create interpretive content

• Assess therapies for sensitivity 
and resistance

• Match applicable clinical trials
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Sequence data are analyzed by multiple methods to detect different types of 
alterations

NEW

NEW
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What is Artificial Intelligence (AI)?

From Zhang B, Shi H, Wang H. Machine Learning and AI in Cancer Prognosis, Prediction, and Treatment Selection: A Critical Approach. J Multidiscip Healthc. 2023 
Jun 26;16:1779-1791. doi: 10.2147/JMDH.S410301. PMID: 37398894; PMCID: PMC10312208.
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Development of a Novel HRD 
signature - HRDsig



• omologous ecombination epair is a cellular pathway 
that repairs double strand breaks in DNA, ensuring chromosomal 
integrity and cell viability in healthy cells

• Tumors with defective HRR, are referred to as omologous 
ecombination eficient 

• Mutation/loss of HRR genes is common in several cancer types, 
including breast, ovary, pancreas, and prostate cancer, commonly 
referred to as “BRCA-associated cancers”

What is Homologous Recombination Deficiency (HRD)?

Buisson R, Dion-Côté AM, Coulombe Y, et al. Cooperation of breast cancer proteins PALB2 and piccolo BRCA2 in stimulating homologous recombination. Nature 
Structural & Molecular Biology. 2010;17(10):1247-1254. doi:https://doi.org/10.1038/nsmb.1915
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PRACTICE CHANGING CLINICAL TRIALS

HRD and PARP inhibitors

Buisson R, Dion-Côté AM, Coulombe Y, et al. Cooperation of breast cancer proteins PALB2 and piccolo BRCA2 in stimulating homologous recombination. Nature 
Structural & Molecular Biology. 2010;17(10):1247-1254. doi:https://doi.org/10.1038/nsmb.1915

HRD tumors are hypothesized to be more susceptible to DNA-damaging therapeutics 
through a process called synthetic lethality, confirmed through practice-changing 
trials with platinum chemotherapies and Poly (ADP-ribose) polymerase (PARP) 
inhibitors:

EMBRACA (talazoparib; 2018); OlympiAD

POLO
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The Landscape of HRD Biomarkers is Complex
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A Transformative Clinico-Genomic Database (CGDB)
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Macintyre et al., Copy number signatures and mutational processes in ovarian carcinoma. Nature Genetics, 2018.

•

HRD Signature (HRDsig) Development
A machine learning comprehensive scar-based copy number signature that gives a functional HRD readout pan-cancer
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Macintyre et al., Copy number signatures and mutational processes in ovarian carcinoma. Nature Genetics, 2018

Alexandrov et al. The repertoire of mutational signatures in human cancer. Nature 2020.
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HRD Signature (HRDsig) Development
A machine learning comprehensive scar-based copy number signature that gives a functional HRD readout pan-cancer
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Clinical Validity of HRDsig
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HRDsig Identifies Breast Cancer Patients Beyond BRCA/PALB2
BREAST CANCER –FOUNDATION CORE

Batalini et al.   DOI: 10.1200/PO.23.00091 JCO Precision Oncology no. 7 (2023) e2300091
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•
•
•
•

gBRCA = germline BRCA, gPALB2 = germline PALB2
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HRDsig Identifies Metastatic Breast Cancer Patients Who Benefit From PARPi
BREAST CANCER – CGDB

Patients with HRDsig(+) have longer median rwPFS and 
significantly reduced risk of progression (6.3 v 2.8 
months) on PARPi compared to patients without HRDsig 
detected (similar trends were observed for rwOS)

Opportunities for HRDsig to predict benefit from platinum 
chemo and PARPi in the neoadjuvant and adjuvant settings 
are being explored

HR 0.65 (0.43-0.96)

Batalini et al.   DOI: 10.1200/PO.23.00091 JCO Precision Oncology no. 7 (2023) e2300091
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OVARIAN CANCER– ARIEL2 TRIAL COHORTS

HRDsig+ at Baseline Correlated with Benefit From Rucaparib in ARIEL2

Sokol ES, Madison RW, Jin DX, et al. Abstract 966: Exploration of a novel HRD signature (HRDsig) as a biomarker for rucaparib benefit in ARIEL2. 2023;83(7_Supplement):966-966. doi:https://doi.org/10.1158/1538-7445.am2023-966
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OVARIAN CANCER– CGDB
HRDsig Identifies Ovarian Cancer Patients Who Benefit From Maintenance PARPi

Richardson DL, Julia, Graf R, et al. Effectiveness of PARP inhibitor maintenance therapy (mPARPi) in advanced ovarian cancer (OC) by BRCA1/2 and 
HRD signature in real-world practice.. 2023;41(16_suppl):5583-5583. doi:https://doi.org/10.1200/jco.2023.41.16_suppl.5583

PARPi maintenance
No maintenance tx

PARPi maintenance
No maintenance tx
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PANCREATIC CANCER– CGDB

HRDsig for 1L Platinum Chemo Selection in Pancreatic Cancer

Kuei-Ting Chen and others, A Novel HRD Signature Is Predictive of FOLFIRINOX Benefit in Metastatic Pancreatic Cancer, The Oncologist, 2023;, 
oyad178, https://doi.org/10.1093/oncolo/oyad178

HRDsig has the potential to identify patients with HRD-associated genomic 
scars who are more likely to benefit from FOLF vs GP in this retrospective 

analysis

HRDsig+ median rwOS 14.8 
vs 5.8 mo; 

aHR: 0.37 (0.22-0.62), 
p<0.001

GP = gemcitabine-paclitaxel, 
FOLF = FOLFIRINOX (containing oxaliplatin) GL--2400001For investigational use only 



Clinical Validity Evidence for HRDsig
Summary of published evidence
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