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NSCLC
- TMB and advanced NSCLC 

- TMB and B-FAST (Diadzuszko R, ESMO 2021) 
- TMB in 9LA (Paz Ares L, ESMO 2021)?? 
- TMB adjusted to tumoral load (Nie W, WCLC 2021)

SCLC
- HLA genotyping in CASPIAN (Garassino M, WCLC 2021)

Molecular subgroups
- Ex 20 EGFR 

A TRATAR…



Biomarker: “a characteristic that is objectively measured and evaluated 
as an indicator of normal biological processes, pathogenic processes, or 
pharmacologic responses to a therapeutic intervention.” (National 
Institute of Health Biomarkers Definitions Working Group)

Biomarker: definition



NSCLC – TMB as a biomarker



EGFRCHEMOTHERAPY ALK

Burdett JCO 2008, Fukuoka J Clin Oncol. 2011, Solomon NEJM 2014, Planchard Lancet 2017, Drilon NEJM 2020, Skoulidis NEJM 2021   

RETBRAF KRAS



Borghaei NEJM 2021, Mok Lancet 2019, Gadgeel JCO 2020, Gray JTO 2020,  Provencio Wakelee

2nd L 1st L Mol. selected 1st L CT/IO combination

Stage III CT/RT maintenance Adjuvant treatment



Garon JCO 2019, Borghaei JCO 2021.

PD-L1 ≥1 % PD-L1 <1 % 

KEYNOTE 001 CHECKMATE 057



Hirsch JTO 2017, Illie Ann Oncol 2016, Herbst Ann Oncol 2019

- Amount of tissue and representability

- Archival vs new biopsy

- Expression variability according to stage

- Tumor staining vs tumor and ME staining

- Dynamic changes to previous therapy



Tumor immunogenicity and TMB
Not all are created alike…

Chan Ann Oncol 2019, Yarchoan NEJM 2017

Tumor mutation may arise as a result of DNA damage from exogenous factors (tobacco smoke, ultraviolet
light, DNA-damaging therapies), or from defects in DNA repairing machinery (MMR, homologous
recombinantion repair, base excision repair)



TMB and PD-L1 association

Herbst NEJM 2020, Herbst ESMO 2019, Yarchoan JCI Insight 2019

KEYNOTE 042
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TMB predictive value in IO monotherapy

Carbone NEJM 2017.

CHECKMATE 026



Herbst, ESMO 2019. 

TMB: predictive value monotherapy IO

KEYNOTE 010 and KEYNOTE 042



TMB: predictive vs prognostic

Valero Nat Gene 2021

N= 2.084 pts, 20%

High TMB could:

Increase the likelihood of mutagenic drivers or
resistance mutations

Increase the intratumoral heterogeneity under selective
pressure

Represent chromosomal instability



Lim C Ann Oncol 2015, Gandara Nat Med 2018

PFS OS

tTMB vs bTMB
OAK and POPLAR



Kim ESMO 2018, Socinsky ESMO 2019

PFS

OS

BEP: 78 % (vs aprox. 40-42 % in tTMB in previous studies)

B-F1RST



B-FAST: prospective validation of bTMB as a biomarker (ESMO 2021)

Dziadziuszko, ESMO 2021

Primary objective: PFS as assessed by 
the investigator in bTMB ≥16 mut/MB 



B-FAST (ESMO 2021)

Dziadziuszko, ESMO 2021



B-FAST (ESMO 2021)

High concordance with other bTMB assays F1L CDx

Dziadziuszko, ESMO 2021



- HLA homozygosity or LOH (Agnanostou)
- CD8+ T cell infiltration
- Clonal composition (Agnanostou)
- SNVs, synonimous vs only non-synonimous mutations, indels, contribution

of mutations types and mutational signatures (Samstein, Wang)
- Antigenicity of generated epitopes (Anagnostou, Samstein, Alexandrov)
- Tumor simple purity (Agnastou)
- Tumor mass load (Wei)
- Technique: WES, NGS, TMB limited panels (Samstein, Merino)

Possible explanations
Immune response may depend on….



TMB: predictive value CT/IO combinations
CHECKMATE 012 and CHECKMATE 568

Hellmann Cancer Cell 2018, Ready JCO 2019



TMB: predictive value CT/IO combinations
MYSTIC and NEPTUNE

Rizvi JAMA 2020. https://www.astrazeneca.com/media-centre/press-releases/2019/update-on-the-phase-iii-neptune-trial-of-imfinzi-plus-
tremelimumab-in-stage-iv-non-small-cell-lung-cancer-21082019.html

 PFS

X OS



Hellman NEJM 2018, Hellman NEJM 2019. Peeters ESMO 2019

TMB: predictive value CT/IO combinations

Checkmate 227

 PFS

X OS



TMB: predictive value CT/IO combinations

9LA (ELCC 2021)

Secondary objective

Foundation One CDx

Paz Ares ELCC 2021

 PFS

X OS



TMB: predictive value CT/IO combinations

9LA (ELCC 2021)
Guardant OMNI

bTMB ≥ 16 mut/MB discriminates w/r to PFS but not OS

bTMB ≥ 20 mut/MB does discriminate for either

Paz Ares ELCC 2021



Paz Ares ELCC 2021



With so many uncertainties…
Metanalysis!

Galvano. ESMO Open 2021

ORR

PFS

OS



Yufang, JAMA Network Open 2019



Improving TMB as a biomarker

Nie W, WCLC 2021

DCB defined as PFS at 6 months



SCLC – TMB as a biomarker



Biomarkers in SCLC

CHECKMATE 032

IMPOWER 133

Hellman Cancer Cell 2018, Reck ESMO 2019



CASPIAN

Paz Ares ESMO 2019



MA16.06: Durvalumab ± Tremelimumab + Platinum-Etoposide in 1L ES-SCLC: Exploratory 
Analysis of HLA Genotype and Survival in CASPIAN – Garassino MC, et al
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Garassino MC, et al. WCLC 2021. J Thorac Oncol 2021;16(suppl):Abstr MA16.06



EGFR exon 20 insertions



EGFR exon 20 – response according to variants

EGFR ex 20 ins 4-10 % of all EGFR mut
- <30% ORR with 1st and 2nd gen TKI, PFS 3 months
- 50% ORR with CT/IO but PFS 4-6 months
- Very limited efficacy of IO in 2nd L

C-Helix domain

Near loop domain

Distant loop domain

Yang ASCO 2021



EGFR exon 20 – response according to variants

Phase I/II mobocertinib in pretreated pts

Riely Cancer Discov 2021, esmo 2020



Mobocertinib Ph I/II PPP and EXCLAIM

Ramalingam ASCO 2021



TAS6417 Ph I/IIa

Pietrowska ASCO 2021



WUKONG1 and WUKONG 2 – Ph I

Yang ASCO 2021



Detection method: PCR vs NGS

Ou, WCLC 2021

Estimation of missed EGFR ex.20 insertions using 6 PCR platforms vs NGS

Amivantamab – FDA approved May 2021. EMA pending approval
Mobocertinib – FDA breakthrough therapy dessignation



Detection method
Analysis of real-world genomic data from 2 US-based datasets: 48-50 % PCR detection rate

Bauml WCLC 2021

40 unique ex 20 variants identified
Only 4/9 most common variants would be 
identified by PCR

102 unique ex 20 variants identified
Only 4/17 most common variants would be 
identified by PCR



NSCLC
1. TMB cannot (yet) replace PD-L1 as the main biomarker to choose immune-based monotherapy in 1st 

line
2. TMB does not discriminate clinical benefit in chemo-immune therapy combinations 1st line (as 

neither does PD-L1)

SCLC
1. No biomarkers as yet to choose candidates for chemo-immune therapy combination 1st line
2. The role of HLA genotyping is yet to be defined, but may identify a subgroup benefitting from

CT/double IO combination

Molecular subgroups – ex 20 insertions
1. All ex 20 variants seem to be benefit from specific inhibition. Perhaps near loop variants show 

more benefit, but is to be defined in Phase III trials
2. NGS should be the preferred diagnostic tool. High heterogenity

CONCLUSIONS


