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Treatment for Loco-regional NSCLC 

Ann Oncol 2020;31(2):191-201

Pan-Asian adapted ESMO Clinical Practice Guideline 



(+) PD tumors, vascular invasion, 

limited resection or Nx, 

size >4cm, visceral pleural 

involvement 





• Stage-based treatment algorithms 

➢Stage 1  → Surgery 

➢Stage 2  → Surgery +/- chemotherapy

➢Stage 3  → Surgery +/- chemotherapy +/- RT

→ Chemoradiation +/- Durvalumab

• No biomarker driven treatment for Loco-regional NSCLC 

Treatment Landscape for Loco-regional NSCLC 



Immunogenic Synergy between CRT and ICI

Clin Cancer Res 2018;24(6):1271-1276



Clinical Trials for Peri-CRT  

Clin Cancer Res 2018;24(6):1271-1276



Benefit of Durvalumab after CRT 

N Engl J Med 2017;377(20):1919-1929

Median PFS 16.8 vs 5.6, HR 0.52, p<0.001 24mo OS 66% vs 56%, HR 0.68, p=0.0025 



N Engl J Med 2017;377(20):1919-1929



J Thorac Oncol 2020;15(2):288-293
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• PD-L1
➢PACIFIC trial : no selection by PD-L1

➢Role of PD-L1 in stage III should not yet be discounted or overestimated.

✓ PD-L1 testing was not performed in over 1/3 patients 

✓ PD-L1 as binary variable, despite its continuous impact on outcomes

✓ Variability in PD-L1 assay (SP263)

✓ PD-L1 result based on tissue prior to cCRT (not post-cCRT) 

Patient Selection and Biomarkers for Consolidation IO

Clin Cancer Res 2018;24(6):1271-1276

PFS OS



• Tumor Mutational Burden (TMB) 
➢Can theoretically be affected by previous treatment (esp, cCRT)  

➢Need for post-cCRT re-biopsy (Tissue? Blood?)

• Bim, Soluble PD-L1
➢Potential blood biomarkers

➢Need to validated in patients receiving operation or cCRT

• Circulating tumor DNA (ctDNA), Circulating tumor cell (CTC)
➢Blood biomarkers for Molecular residual disease (MRD) ?? 

Patient Selection and Biomarkers for (Adjuvant or) 
Consolidation IO

Clin Cancer Res 2018;24(6):1271-1276



Minimal / Molecular Residual Disease (MRD)

Nat Rev Clin Oncol 2019;16:409-424

• MRD = Cancer persisting in a patient after treatment that cannot be detected with 

current medical imaging modalities, an occult stage of cancer progression.   



• Post-op adjuvant chemotherapy 
➢Modest improvement in overall survival : 4 to 5.4% benefit at 5 years 

➢Potential toxicity & Questionable durability of positive effect 

• Other malignancies 
➢Leukemia, Multiple myeloma : MRD(+) → increased risk of relapse & overall worse 

prognosis 

• Serial follow-up 
➢Predict relapse earlier before clinical & radiographic changes 

➢Declines/Rises in allele frequency or Clearance of relevant mutations 

Rationale of using ctDNA/CTC to assess MRD

J Thorac Oncol 2019;14(1):16-24



Rationale of using ctDNA/CTC to assess MRD

Eur Respir Rev 2020;29(155):190052



Rationale of using ctDNA/CTC to assess MRD

Eur Respir Rev 2020;29(155):190052



J Thorac Oncol 2019;14(1):16-24



• Prognosis of ctDNA/CTC(+) NSCLC after Definitive Tx

• Intervention or Adaptation of treatment during or after Standard 

therapy 

➢ Resume or Change therapy if ctDNA/CTC(+) 

➢ Omit or Shorten therapy if ctDNA/CTC(-) 

Utilization of ctDNA/CTC as a biomarker for MRD  



ctDNA clearance predicts recurrence-free survival

Tie Sci Trans Med 2016, Sausen Nat Com 2015, Chaudhuri Canc Disc 2017

Colorectal Cancer Pancreatic Cancer Lung Cancer



Cancer Discov 2017;7(12):1394-1403

Pre-treatment Post-treatment

Nat Med 2014;20(5):548-554

CAPP-Seq



Cancer Discov 2017;7(12):1394-1403

MRD landmark : first post-Tx blood draw within 4 months of Tx completion 



• Primary objectives 
➢Define the relationship between intratumour heterogeneity and clinical outcome 

following surgery and adjuvant therapy 

➢Establish the impact of adjuvant platinum-containing regimens upon intratumour

heterogeneity in relapsed disease compared to primary resected tumor 

➢842 patients, stage I-IIIA NSCLC (PI : prof. Charles Swanton, UCL) 

TRACERx Lung  

http://www.cruklungcentre.org/Research/TRACERx

PLoS Biol 2014;12(7):e1001906

http://www.cruklungcentre.org/Research/TRACERx


TRACERx Lung 

PLoS Biol 2014;12(7):e1001906



Nature 2017;545(7655):446-451

• N=100



Nature 2017;545(7655):446-451



Nat Med 2019;25(10):1534-1539



Nat Med 2019;25(10):1534-1539

WES



• Prognosis of ctDNA/CTC(+) NSCLC after Definitive Tx

• Intervention or Adaptation of treatment during or after 

Standard therapy 

➢ Resume or Change therapy if ctDNA/CTC(+) 

➢ Omit or Shorten therapy if ctDNA/CTC(-) 

Utilization of ctDNA/CTC as a biomarker for MRD    



J Thoracic Dis 2018;10:S1982-S1985



Lung Cancer 2019;137:7-13



Disease-free survival (DFS)

Overall survival (OS)

Lung Cancer 2019;137:7-13













Nat Cancer 2020;1(2):176-183

(1-4 week after completion of CRT)

(2-11 week after initiation of ICI)



Nat Cancer 2020;1(2):176-183

FFP : freedom from progression

(2-11 week after initiation of ICI)



Nat Cancer 2020;1(2):176-183

ctDNA(-) after CRT

ctDNA(+) after CRT



Nat Cancer 2020;1(2):176-183

ctDNA(+) after CRT – increasing on ICI ctDNA(+) after CRT – decreasing on ICI



Nat Cancer 2020;1(2):176-183
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MERMAID-1: Study Design

Phase 3, randomized, parallel-arm, placebo controlled, double blind, multicenter study

Patients with 

completely resected 

Stage II-III NSCLC

• EGFR/ALK excluded 

• Estimated enrollment: 332

• Estimated primary completion date: 

December 2024

Durvalumab IV + SoC 

chemotherapy IV

Placebo IV + SoC 

chemotherapy IV

Primary endpoint

DFS in MRD+ analysis seta

Key secondary endpoints

• DFS in FASa

• DFS in MRD+ analysis set and in FASb

• OS in MRD+ analysis set and in FAS

• Safety

• Immunogenicity

• PROs

• Pharmacokinetics

44

aUsing investigator assessments according to RECIST 1.1; bUsing BICR assessments according to RECIST 1.1.

ALK = anaplastic lymphoma kinase; BICR = Blinded Independent Central Review; DFS = disease-free survival; EGFR = epidermal growth factor receptor; FAS = full analysis set; MRD = minimal residual 
disease; NSCLC = non-small cell lung cancer; OS = overall survival; PROs = patient-reported outcomes; RECIST = Response Evaluation Criteria in Solid Tumors; SoC = standard of care.  

Study NCT04385368. ClinicalTrials.gov website.

MRD status 

assessed post 

surgery
R

1:1



Future Directions: Tailored Treatment Based on ctDNA+MRD

J Thorac Oncol 2019;14(1):16-24



• Genomic correlation between Tissue and Liquid biopsies
➢Tumor heterogeneity 

➢Limitations in sensitivity of ctDNA detection technologies 

➢Needs for advanced NGS methods & bioinformatics analytical approach  

• Modest sensitivity after Definitive treatment 
➢ctDNA << total cfDNA

➢ctDNA correlate strongly with tumor volumes 

• False positives
➢Germline mutations : high allele fraction (>30%) 

➢Driver mutations present in benign conditions (etc, BRAF V600E, TP53) 

➢Clonal hematopoiesis of indeterminate potential : increased with advancing age 

Potential Issues with ctDNA in Detecting MRD

J Clin Oncol 2018;36(35):3437-40

J Thorac Oncol 2019;14(1):16-24



• Isolation/Enrichment 
➢No standardization 

➢Laborious, less suited for translation into routine 

• Genotyping 
➢Less sensitive compared with ctDNA genotyping  

➢Chr rearrangement or CNVs → Yield/Cost/TAT are inferior to plasma NGS   

➢Single cell analysis → limited clinical impact, technically highly challenging

• PD-L1 expression  
➢Predictive power for ICIs has been not confirmed to date 

➢Relationship between CTCs and immune cells is extremely complex

Potential Issues with CTC in Detecting MRD

Eur Respir Rev 2020;29(155):190052



• Post-op adjuvant chemotherapy 
➢Based on stage or resection margin, No biomarker-driven treatment  

➢Potential toxicity & Questionable durability of positive effect 

• IO (Durvalumab) consolidation therapy 
➢Standard of Care in Unresectable locally advanced NSCLC after CCRT 

➢No biomarker : PD-L1? 

• Molecular residual disease (MRD) in NSCLC 
➢Resected early stage or Unresectable locally advanced stage after CCRT 

➢Good or Bad prognosis, Need intervention or Unnecessary

• ctDNA/CTC 
➢Candidate biomarkers for MRD in NSCLC 

➢ Issues : Sampling & Storage, Long F/U duration, Advanced technology → Cost !!

Summary


