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agenda
1. NSCLC genetic abnormalities and driver mutations

2. Molecular biomarker testing
Methods, early stages, emerging biomarkers, resistance mechanisms

3. PD-L1

4. Liquid biopsy

5. Multiple lung tumours

6. Testing implementation and obstacles
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Lung adenocarcinoma is not one disease
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NSCLC and molecular drivers
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Saller JJ. Cold Spring Harb Perspect Med 2022

Am Cancer Society



NSCLC oncogenic drivers
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Driver mutations are early event in carcinogenesis

LC stage and driver alterations
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Skoulidis F. Nat Rev Cancer 2019

Yatabe Y. Histopathology 2024



Adenocarcinoma 
All targetable mutations identified in LC are associated with ADC
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Predictive biomarker testing methods
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Predictive biomarker testing cost
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Predictive biomarker testing - status

Litomyšl 2025 10De Jager V. Lancet Reg 2024



Reflex testing in early stages
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Aggarwal C. Lung Cancer 2021

Gosney JR. ESMO open 2023



NSCLC – predictive biomarker testing
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Hofman P. Virchows Archiv 2024

De Jager V. Lancet Reg 2024



Mechanisms of resistance
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PD-L1 testing

• Established predictive biomarker for immunotherapy 
(CPI targeting PD-1 & PD-L1)

• Higher the PD-L1 expression, higher the clinical ORR                      
15-25% response, ↑PFS and OS

• Testing technology is IHC

• Positivity defined with >1% PD-L1 expression on tumor cells
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Positive predictive and prognostic factors 
for ICI therapy
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Brueckl, BMC Cancer 2020

Brodor, Cancer 2020



Neoadjuvant / perioperative treatment
• NSCLC resectable

• Early stages (IIa – IIIb)
• Tumor size > 4 cm
• Tumor size < 4 cm + lymph node metastasis 

• Chemotherapy + immunotherapy

• TPS PD-L1 >1%* → IHC
* EMA approval (nivolumab)

• EGFR & ALK neg → RT-PCR + IHC/FISH or RT-PCR or NGS

• Other biomarkers testing is encouraged → NGS
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For patients being considered for neoadjuvant or adjuvant systemic therapy, 
at a minimum, determination of EGFR and ALK alteration status is required. 
Tumor proportion score measurement for determination of PD-L1 status should also be considered.

IASLC consensus. JTO 2024. 

NCCN v3. 2025 



• Upfront /reflex in primary specimen

• Should be considered

• Accelerate time to treatment

• Optimal lab processing logistics

or/and

• Retesting in surgical specimen

• For adjuvant treatment decision
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Patients with stage II or IIIA EGFR- and ALK-wild-type disease 

who have undergone complete resection followed by chemotherapy 

should be considered for adjuvant immunotherapy based on PD-L1 results as follows: 

• PD-L1 < 1%: Discourage 

• PD-L1 1%–49%: Consider 

• PD-L1 > 50%: Recommend

IASLC consensus. JTO 2024

PD-L1 TPS

• metric for regulatory 

approval

• lack of outcome 

prediction in early stage 

NSCLC 
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Effect of neoadjuvant therapy on PD-L1 
expression



TMB instead of PD-L1
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Liquid biopsy
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Liquid biopsy in NSCLC advanced stage
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Shorter time to treatment with liquid biopsy
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ctDNA in neoadjuvant setting
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Multiple lung tumors
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RLL RUL

• D = 15 mm

• ADC G2

• Point mutation 

RAF1, 

p.S259T, 

 VAF 5,1 %

• D = 14 mm

• MIA

• Point mutation 

KRAS, 

p.G12V, 

 VAF 15,5 %

RLL lobectomy + RUL wedge resection



Primary LADC vs IPM
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Chou T-Y. JTO 2024



Multiple NSCLC
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Olteanu G-E. Adv Anat Pathol 2024

Chang J. Mod Pathol 2024



Optimizing tissue path
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Predictive biomarker testing implementation
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Guidelines & recommendations - molecular

Litomyšl 2025 30

ESMO guidelines 2023
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ESMO guidelines 2019

JTO 2019

testing for PDL1 is now recommended 

for advanced-stage non-neuroendocrine carcinomas

Guidelines & recommendations – PD-L1



Never ending story
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