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Objectives of the program

Discuss current 
evidence-based practices 

in the diagnosis and 
treatment of lung cancer

Learn about current genomic 
testing practices and how 

these results inform 
treatment decisions

Understand advances 
made in immunotherapy 
for lung cancer and how 
these agents are being 
used in clinical practice

Gain insights into the 
latest developments 
in targeted therapies 
used for lung cancer

Promote best practice 
cancer care via the review 

of clinical patient cases

Recognize the major clinical 
trials underway to further 
develop treatment in lung 

cancer

Learn about the regional challenges and differences in lung cancer treatment patterns in 
Latin America and Canada



Day 1: Plenary Sessions
Friday, 21 October 2022 from 4.00 PM – 8.00 PM EDT
Time (EDT) Title Speaker
4.00 PM – 4.10 PM
(10 min)

Welcome and Meeting Overview
• Introduction to audience response system (ARS) Corey Langer

4.10 PM – 4.40 PM
(30 min)

Recent Developments in NSCLC – What Is New in Research and Management?
• Overview of recently presented data in NSCLC Corey Langer

4.40 PM – 5.00 PM
(20 min)

Biomarker and Mutational Testing for NSCLC – What, Where, and When?
• NSCLC heterogeneity, overview of current and emerging biomarkers and co-mutations, and best practices and guidelines for 

testing at diagnosis and during treatment of NSCLC
Ignacio Wistuba

5.00 PM – 5.20 PM
(20 min)

Neoadjuvant Therapy for NSCLC – Is It Ready for Prime Time?
• Current state of neoadjuvant therapy in resectable NSCLC Anne Tsao

5.20 PM – 5.50 PM
(30 min)

Debate: Adjuvant or Neoadjuvant Therapy for NSCLC?
• Neoadjuvant therapy (10 min)
• Adjuvant therapy (10 min)
• Discussion and voting (10 min)

Moderator: Corey Langer
Anne Tsao
Narjust Florez
All faculty

5.50 PM – 6.00 PM
(10 min) Break

6.00 PM – 6.20 PM
(20 min)

Locally Advanced Unresectable NSCLC – What Are the Options?
• Current standard practices and ongoing studies Edgardo S. Santos

6.20 PM – 6.40 PM
(20 min)

Targeted Therapies for Advanced NSCLC
• Summary of targeted therapies for different NSCLC genotypes Barbara Melosky

6.40 PM – 7.00 PM
(20 min)

Immunotherapy Approaches for Advanced NSCLC
• Predictive biomarkers, monotherapy vs combination strategies, mechanisms of resistance, and rechallenge Edgardo S. Santos

7.00 PM – 7.20 PM
(20 min)

De Novo—or at Relapse—Oligometastatic NSCLC: Management of Local and Systemic Disease
• Work-up of first recurrence vs de novo oligometastatic NSCLC, including sites of involvement (isolated vs systemic recurrence) Narjust Florez

7.20 PM – 7.50 PM
(30 min)

Tumor Board Discussion
• Patient case 1 (10 min)
• Patient case 2 (10 min)
• Discussion and Q&A (10 min)

Moderator: Corey Langer
Vinícius Lorandi
Barbara Melosky
All faculty

7.50 PM – 8.00 PM
(10 min)

Session Close
• ARS questions Corey Langer



Day 2: Plenary Sessions
Monday, 24 October 2022 from 4.00 PM – 7.00 PM EDT
Time (EDT) Title Speaker
4.00 PM – 4.10 PM
(10 min)

Session Open
• ARS questions

Corey Langer and 
Carlos Barrios

4.10 PM – 4.40 PM
(30 min)

Interactive Discussion: Regional Challenges in NSCLC Management
• Interactive discussion and Q&A (15 min)

Moderator: Carlos Barrios 
All faculty

4.40 PM – 5.00 PM
(20 min)

Current Diagnostic Options and Initial Management of Early-Stage NSCLC in Latin America
• Overview of currently available diagnostic methods and treatment options for early-stage NSCLC (resectable vs unresectable) William William

5.00 PM – 5.20 PM
(20 min)

Current Treatment Options for Metastatic NSCLC in Latin America
• Overview of currently available treatment options for metastatic NSCLC Carlos Barrios

5.20 PM – 5.50 PM
(30 min)

Tumor Board Discussion
• Patient case 1 (10 min)
• Patient case 2 (10 min)
• Discussion and Q&A (10 min)

Moderator: Carlos Barrios
Caio Abner Leite
Alvaro Guimaraes Paula
All faculty

5.50 PM – 6.00 PM
(10 min) Break

6.00 PM – 6.20 PM
(20 min)

Monitoring and Managing Immunotherapy-Related AEs
• Optimal monitoring and managing of the most common AEs associated with immunotherapy Edgardo S. Santos

6.20 PM – 6.50 PM
(30 min)

Tumor Board Discussion
• Patient case (10 min)
• Discussion and Q&A (20 min)

Moderator: Corey Langer
Barbara Melosky
All faculty

6.50 PM – 7.00 PM
(10 min)

Session Close
• ARS questions Carlos Barrios



Introduction to Voting



Question 1
In which country do you currently practice?

1. Argentina

2. Brazil

3. Canada

4. Colombia

5. Chile

6. Mexico

7. Peru

8. Other country in LATAM

9. Other country outside LATAM

?



Question 2?
How would you describe your specialty?

1. General oncologist

2. Lung oncologist

3. General internal medicine
4. Fellow
5. Other



Question 3?
In what percentage of your patients with lung cancer have you used neoadjuvant 
therapy?

1. None

2. ≤25%

3. 26%–50%
4. 51%–75%
5. ≥76%



Question 4?
In the EMPOWER-Lung 1 trial, cemiplimab showed improvement over chemotherapy in:
1. PFS only

2. OS only

3. PFS and OS
4. Neither



Question 5?
In what percentage of your patients with lung cancer do you perform liquid biopsy?

1. None

2. ≤20%

3. 21%–50%
4. 51%–75%
5. ≥76%



Recent Developments in 
NSCLC – What Is New in 
Research and Management?

Corey Langer, MD



Recent Advances in Management of Lung Cancer
D i v i s i o n  o f  H e m a t o l o g y  a n d  O n c o l o g y

Corey J. Langer, MD, FACP
Director of Thoracic Oncology
Abramson Cancer Center
Professor of Medicine
Perelman School of Medicine
University of Pennsylvania
Philadelphia, PA 19104
corey.langer@uphs.upenn.edu
CP:  215-806-6152

October 2022

mailto:corey.langer@uphs.upenn.edu
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Curable NSCLC: Can We Isolate the 
Role of Immunotherapy in the 
Neoadjuvant and Combined Modality 
Arena? 
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Exporting CPIs to the Curative Setting

‣IMpower010

‣CheckMate 816

‣NADIM

‣PACIFIC



Wakelee H, et al. ASCO 2021. Abstract 8500; Felip E, et al. Lancet. 2021;398:1344-1357.

IMpower010: The Primary Endpoint of Improved DFS in Patients With 
PD-L1 TC ≥1%, Stage II–IIIA* NSCLC Was Met

DFS in PD-L1 TC ≥1%, Stage II–IIIA, 
Completely resected NSCLC

Population analysed for DFS n HR (95% CI)§

PD-L1 TC ≥1%, stage II–IIIA 476 0.66 (0.50, 0.88)

All-randomized, stage II–IIIA 882 0.79 (0.64, 0.96)

ITT (all-randomized, stage IB–IIIA) 1005 0.81 (0.67, 0.99)

Endpoint was met at DFS IA

Endpoint was not met at DFS IA, and follow-up is ongoing

Primary Analysis Populations

§
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Atezolizumab

BSC

No. at risk

228 160 151 142 135 117 97212 80 59 38 21 14 7 6 4 3186 169

248 206 198 190 181 159 134235 111 76 54 31 22 12 8 3 3225 217

74.6%

60.0%
61.0%

48.2%
Atezo

(n = 248)
BSC 

(n = 228)
Median DFS (95% CI), mo NE (36.1, NE) 35.3 (29.0, NE)
Median follow-up (range), mo 32.8 (0.1–57.5) 

*Per TNM 7th Edition (select stage II–IIIB per TNM 8th Edition).



Clinical cut-off: 21 January 2021.
*Unstratified HR; ‡Stratified for all patients and PD-L1 TC ≥1%; unstratified for all other subgroups; §DFS analyses in the PD-L1 TC <1% and TC 1–49% 
subgroups were exploratory; ¶23 patients had unknown PD-L1 status as assessed by SP263.
1. Felip E, et al. ELCC 2022. Abstract 800; 2. Felip E, et al. ESMO 2021. Abstract LBA9.

Greatest Magnitude of DFS Benefit With Adjuvant Atezolizumab Over 
BSC Was in PD-L1 TC ≥50%, Stage II–III NSCLC

DFS in PD-L1 TC ≥50%, Stage II–IIIA Population 
(excluding EGFR+/ALK+ NSCLC)1

0,1 1,0 10,0

HR
BSC betterAtezolizumab better

DFS by PD-L1 Status in the All-Randomized, Stage II–IIIA 
Population (excluding EGFR+/ALK+ NSCLC)2

PD-L1 status 
by SP263

n HR (95% CI)‡§

TC ≥1% 410 0.62 (0.45, 0.86)

TC ≥50% 209 0.43 (0.26, 0.71)

TC 1–49% 201 0.82 (0.54, 1.25)

TC <1% 312 0.92 (0.65, 1.30)

All patients¶ 743 0.74 (0.59, 0.93)
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Median DFS (95% CI), mo NE 
(NE, NE)

37.3
(30.1, NE)

HR (95% CI) 0.43 (0.26, 0.71)



Wakelee H, et al. WCLC 2022. Abstract PL03.09.

IMpower010: OS Trend of Atezolizumab in PD-L1 ≥1% Stage II–IIIA 
(interim OS analysis)

No OS Benefit in the 
All-Randomized Stage II–IIIA

Clinically Meaningful 
OS Trend in PD-L1 ≥50%

OS Interim Analysis in 
PD-L1 TC ≥1% (stage II–IIIA)



Neoadjuvant Nivolumab: CheckMate 816 and NADIM II

CheckMate 816

NADIM II 

Primary Endpoints
• pCR by BICR
• EFS by BICR

Primary Endpoint
• pCR



CT, chemotherapy; EFS, event-free survival; HR, hazard ratio; NR, not reached.
1. Forde PM, et al. N Engl J Med. 2018;378:1976-86; 2. Provencio M, et al. ASCO 2022. Abstract 8501.

Neoadjuvant Nivolumab: Odds Ratio and EFS

2,2%

24%

0 10 20 30

CT alone (N = 179)

Nivolumab + CT (N = 179)

Pathological complete response rate (%)

Odds ratio 13.94 
(99% CI, 3.49, 55.75); 
P <.001

6,9%

36,8%

0 10 20 30 40

CT alone (N = 29)

Nivolumab + CT (N = 57)

Pathological complete response rate (%)

Odds ratio 7.88 
(95% CI, 1.70, 36.51); 
P = .0068

CheckMate 8161 NADIM II2

20,8

31,6

0 10 20 30 40

CT alone (N = 179)

Nivolumab + CT (N = 179)

Median EFS, months

HR 0.63
(97.38% CI, 0.43, 0.91); 
P = .005

18,3

NR

0 5 10 15 20

CT alone (N = 29)

Nivolumab + CT (N = 57)

Median PFS, months

HR 0.48
(95% CI, 0.25, 0.91); 
P = .025

mOS: NR (HR 0.57) mOS: NR (HR 0.40)



Girard, et al. AACR 2022. Abstract CT012; Forde PM, et al. N Engl J Med. 2022;386:1973-1985.

CheckMate 816: Neoadjuvant Nivolumab + Chemotherapy Improved 
EFS Compared With Chemotherapy Alone



CheckMate 816: An EFS by Stage and PD-L1



Months from randomization
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98.2%

82.1%

84.7%

63.4%

Nivo+ chemo

Chemo

56 56 55 53 37 31 15 5 1 1 1 1 1

28 27 25 19 17 13 9 0 0 0 0 0 0

Nivo + chemo

Chemo

Number at risk

12 mo 24 mo

NADIM: Secondary Endpoints – Overall Survival

Dr Mariano Provencio, Hospital Universitario Puerta de Hierro-Majadahonda, Madrid, Spain.
Overall survival was defined as the time from randomization to death. OS was censored on the last date a participant was known to be alive.

p=0.028

Median follow-up: 26.1 months

NIVO + Chemo
(n = 57)

Chemo
(n = 29)

Median OS (mo) NR NR
HR 0.40 (95% CI 0.17–0.93); P = .034



29

Emerging Paradigms in Care: LA-NSCLC (ASCO)

‣PACIFIC

‣Abstract 8541 – COAST

‣Big Ten Lung Trial

‣EA5181
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PACIFIC TRIAL
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Abstract 8541: Durvalumab (durva) After Chemoradiotherapy (CRT) in 
Unresectable, Stage III, EGFR Mutation-Positive (EGFRm) NSCLC: A Post Hoc 

Subgroup Analysis From PACIFIC

PACIFIC
‣ 713 pts enrolled, 35 had EGFR mutations 

(2/3 exon 19/21, 1/3 “other”)
‣ For all pts: OS HR 0.68, PFS HR 0.52
‣ Of 35 EGFR mutation+ pts, 24 received 

durva, 11 pbo

Placebo Durvalumab
Male, % 73 54
IIIA, % 64 46

PS 0, % 64 54
Ind Rx, % 36 8
Asian, % 55 63

PD-L1 <25% 36 67
Med PFS, mo 10.9 11.2*
Med OS, mo 43.0 46.8**

ORR, % 18.2 26.1

*HR 0.91 (0.39, 2.13)
**HR 1.02 (0.39, 2.63)



COAST Phase II Trial: 10  Endpoint – ORR

Oleclumab, inhibits CD73 (adenosine pathway); Monalizumab, blocks NKG2A. 
Herbst R, et al. J Clin Oncol. 2022;40:3383-3393.

ORR

18%

36%

30%



ORR

18%

36%

30%

Phase III PACIFIC-9 
activated February 

2022

NCT05221840 

COAST Phase II Trial: 10  Endpoint – ORR

Oleclumab, inhibits CD73 (adenosine pathway); Monalizumab, blocks NKG2A. 
Herbst R, et al. J Clin Oncol. 2022;40:3383-3393.
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Consolidation Nivolumab Plus Ipilimumab or Nivolumab Alone Following Concurrent Chemoradiation for Patients with Unresectable Stage III Non-Small Cell Lung Cancer. Durm et al

Abstract 8509



35ASCO 2022 and WCLC 2022



36ASCO 2022 and WCLC 2022

Author N Population Regimen ORR 
(%)

PFS, med
(mo)

Pneumonitis
G3+ (%)

trAEs
Gr ≥3 (%)

Durm
54 NSCLC Chemo-RT → Nivo NR 25.8 9.3 38.5
51 NSCLC Chemo-RT → Nivo-Ipi NR 25.4 15.7 52.9

Conclusion: Ipi yields no further Tx benefit, just heightened toxicity
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ECOG-ACRIN EA5181



Metastatic NSCLC: Can We Further 
Personalize First-Line Treatment? 
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Treatment decisions in the 1st line
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IO vs Chemo-IO in PD-L1 ≥50%

Adapted from ASCO 2022 presentations by Sukhmani Padda, O. Akinboro.

Risk factors that predict 
benefit from addition of 

chemotherapy to IO?
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IO vs Chemo-IO in PD-L1 ≥50%

Adapted from ASCO 2022 presentations by Sukhmani Padda, O. Akinboro.

Risk factors that predict 
benefit from addition of 

chemotherapy to IO?
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Pembrolizumab

Induction Maintenance

Second-Line Treatment

Carbo-
Pemetrexed-

pembrolizumab

Pembrolizumab

Pemetrexed-
pembrolizumab

Carbo-pemetrexed-
pembrolizumab

Not specified

Carbo-
pemetrexed

≥1
%
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Arm B

First-Line Treatment

A Randomized, Phase III Study of Firstline Immunotherapy alone or in Combination with 
Chemotherapy in Induction/Maintenance or Post-progression in Advanced Nonsquamous Non-
Small Cell Lung Cancer (NSCLC) with Immunobiomarker SIGNature-driven Analysis

Sequential vs Combination Therapy: INSIGNA

SWOG-ECOG collaboration NCTN NCI network  (A. Chiang, H. 
Borghaei)

And the Landscape Is Changing
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Langer’s Current Paradigm: 2022 (could change at any moment)

Tx Cohort Non-squamous Squamous
PD-L1 >50% Pembro > Pem-Carbo-Pembro Pembro > Taxane-Carbo-Pembro

PD-L1 1%–50% Pem-Carbo-Pembro > Pembro Taxane-Carbo-Pembro > Pembro
PD-L1 <1% Pem-Carbo-Pembro Taxane-Carbo-Pembro

PD-L1 <1%, TMB >10 Pem-Carbo-Pembro vs Ipi-Nivo* Taxane-Carbo-Pembro vs Ipi-Nivo*
TKI refractory Pem-Carbo ± Bev or Pac-Carbo-Bev-Atezo (IMP150)

Tissue QNS Pem-Carbo-Pembro Taxane-Carbo-Pembro

*Ipilimumab-nivolumab ± 2 cycles of histology-appropriate chemotherapy (9LA).



CPIs: Unanswered Questions for First Line

• Are there biomarkers to aid patient selection beyond PD-L1?
• How to choose monotherapy vs combination?
• Role of CPI combinations vs Pembro-chemo?

• Need a trial comparing 9LA with Pembro + histology-specific chemo

• Other unanswered questions
• Optimal number of chemo cycles?
• Can we extend Tx intervals?
• Maintenance pemetrexed in those with high PD-L1 expression?
• Mechanisms of resistance?
• Additional compounds?



Metastatic wtNSCLC: Role of 
Second-Line Immunotherapy 
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What Is the Best Second-Line Treatment After Chemotherapy  
and Immunotherapy? 

Adapted from ASCO 2022 presentation by Karen Reckamp.
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Improved OS for Ramucirumab-Pembrolizumab

OAK trial post PD

Adapted from ASCO 2022 presentation by Karen Reckamp; Gandara DR, et al. J Thorac Oncol. 2018;13:1906-1918. 



Target Directed Therapy Improves OS

Kris MG, et al. JAMA. 2014;21;311:1998-2006.



Lung cancer is COMPLEX

Tremendous progress has been made in 
personalized therapy

EGFR ALK ROS1 BRAF MET RET TRK KRAS G12C HER-2

Erlotinib Crizotinib Crizotinib Dabrafenib Crizotinib Vandetanib Larotrectinib Sotorasib TDM-1

Gefitinib Ceritinib Entrectinib Vemurafenib Tepotinib Cabozantinib Entrectinib

Afatinib Brigatinib Trametinib Capmatinib Selpercatinib

Osimertinib Alectinib Pralsetinib

Dacomitinib Lorlatinib

Ramu + Erl

Amivantamab

Mobocertinib

Targeted Therapy in NSCLC: FDA Approvals
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Association of comprehensive molecular genotyping and overall survival in patients with advanced non-squamous non-small cell lung cancer
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Background/Methods: 
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Figure 1. Consort Diagram

76%24%
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Slide 5
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NGS: Implications for Clinical Practice

Tissue for NGS testing
• Should be obtained, if safe and feasible, both at diagnosis as well as at progression after primary 

targeted therapy
• At a minimum, test all adenocarcinomas regardless of smoking history, all never smokers or remote, 

former smokers regardless of histology

Liquid biopsy for NGS testing
• Obtainable at diagnosis, often concurrently with tissue testing; quick TAT
• Especially useful if burden of disease is on the higher side
• May be negative, especially if disease burden is low or confined to the thorax
• Early institution, in conjunction with standard tissue testing, can lead to improved outcome
• Often useful in detecting mechanisms of resistance after primary TKI therapy
• Evolving role in monitoring efficacy of therapy, both in the neoadjuvant setting and in advanced NSCLC



KRAS-Targeted Therapy: Beyond 
Sotorasib
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KRAS G12C

‣ KRAS mutations are prevalent in NSCLC
‣ KRAS G12C present in 13% of lung adenocarcinoma
‣ Previously undruggable due to protein shape 
‣ NOW with an FDA-approved targeted therapy and 

others in development

https://www.lungcancerresearchfoundation.org/research/why-research/treatment-advances/; 
Nassar AH, et al. N Engl J Med. 2021;384:185-187; The Lancet Oncology. Lancet Oncol. 
2021;22:289. Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381.

2021
Mobocertinib – EGFR exon20
Sotorasib – KRAS G12C
Amivantamab – EGFR exon 20
Tepotinib – MET exon 14 skipping

2020
Pralsetinib – RET
Brigatinib – ALK 1L
Capmatinib – MET exon 14 skipping
Selpercatinib – RET

2019
Entrectinib – NTRK, ROS1 fusions

2018
Lorlatinib – ALK
Larotrectinib – NTRK fusion
Dacomitinib – EGFR

Sotorasib
ORR 37.1%

https://www.lungcancerresearchfoundation.org/research/why-research/treatment-advances/


68
Adapted from ASCO 2022 presentations by Sukhmani Padda, Alex Spira.

Adagrasib and Sotorasib Have Similar Efficacy 
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Adverse Events (AEs)

ALT, alanine transaminase; AST, aspartate transaminase.
Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381; Janne PA, et al. N Engl J Med. 2022;387:120-131.

Treatment-related AEs Sotorasib phase II (n = 126) Adagrasib phase II (n = 116)
Treatment-related AEs

Any grade
≥Grade 3
Leading to dose reduction
Leading to treatment D/C

69.8%
20.6%
22.2%
7.1%

97.4%
43.1%
51.7%
6.9%

Most Common TRAEs
Any grade ≥Grade 3 Any grade ≥Grade 3

Nausea 19% 0 62.1% 4.3%
Diarrhea 31.7% 4% 62.9% 0.9%
Vomiting 7.9% 0 47.4% 0.9%
Fatigue 11.1% 0 40.5% 4.3%
ALT increase 15.1% 6.3% 27.6% 4.3%
AST increase 15.1% 5.6% 25% 3.4%
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171 139 93 63 56 38 30 24 14 6 2 1 0
174 93 62 36 20 10 7 5 3 1 1 0

Sotorasib
Docetaxel

0 2 4 6

12-month PFS* = 10.1%
12-month PFS* = 24.8%
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Primary Endpoint: PFS by BICR

CodeBreaK 200 met its primary endpoint with sotorasib demonstrating superior PFS over docetaxel 
(HR 0.66, P = .002); 12-month PFS rate was 24.8% for sotorasib and 10.1% for docetaxel

*PFS rates estimated using Kaplan-Meier method; ITT population.
†HR and 95% CIs estimated using a stratified Cox proportional hazards model; P value calculated using a stratified log-rank test.
‡Medians estimated using Kaplan-Meier method; 95% CIs estimated using the method by Klein and Moeschberger with log-log transformation.

Median study follow-up: 
17.7 months

Sotorasib 960 mg
oral daily (N = 171)

Docetaxel 75 mg/m2

IV Q3W (N = 174)
HR (95% CI)† 0.66 (0.51, 0.86)

P value (1 sided) P = .002
Median PFS, months (95% CI)‡ 5.6 (4.3, 7.8) 4.5 (3.0, 5.7)

Melissa L. Johnson, MD
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Key Takeaways From 2021–2022 in Lung Cancer

‣ Neoadjuvant: chemo-Nivo superior pCR, MPR, and EFS vs chemo alone in resectable IB–IIIA NSCLC
‣ Adjuvant: post-resection and adjuvant chemo, atezolizumab yields superior DFS in stage II/IIIA, PD-L1–positive 

NSCLC and potential OS advantage in pts with ≥50% expression. Pembro yields similar PFS benefit in phase III trial
‣ LA-NSCLC: durvalumab post chemo-XRT remains SOC in absence of PD or untoward toxicity
‣ PD-L1 ≥50%: still on the hunt for high-risk features that predict benefit of adding chemo to IO

• Ongoing research will prospectively define role of chemo-IO vs IO alone

‣ Combination CPIs: hazardous in PS 2, but fit elderly appear to benefit (vs chemo alone)
• Trials intermixing these populations will lead to “murky” outcomes

‣ Second-line treatment: post–chemo-IO space poses tremendous, unmet need
• IO + VEGF may be a viable, less-toxic strategy compared with other options in this space (eg, docetaxel ± Ramu) 

‣ KRAS G12C: adagrasib will likely be the next addition in the therapeutic portfolio
• Similar to sotorasib in efficacy but has higher grade 3–4 TRAEs that may require dose reduction 
• However, documented CNS penetrance

https://stock.adobe.com/search?k=key+takeaway
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Perelman Center for Advanced Medicine
University of Pennsylvania, Philadelphia, PA 

Thank you for your attention



Thank you!



Biomarker and Mutational 
Testing for NSCLC – What, 
Where, and When?

Ignacio Wistuba, MD



Ignacio I. Wistuba, MD
Professor and Chair, Department of Translational Molecular Pathology
Co-Director, Khalifa Institute for Personalized Cancer Therapy (IPCT)
The University of Texas MD Anderson Cancer Center, Houston, TX 

Biomarker and Mutational Testing for NSCLC: 
What, Where, and When?
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Paradigms in Cancer Molecular Pathology: 2022

• Histology subtyping of lung cancer is clinically important 

• Multiple clinically relevant molecular abnormalities (“driver alterations”) have been 
detected and can be used to direct targeted therapy and improve patients’ outcomes

• Liquid biopsy represents an alternative option for molecular testing and potentially early 
diagnosis

• Immunotherapy-related biomarkers are part of diagnosis (PD-L1 IHC, microsatellite 
instability (MSI), and Tumor Mutational Burden (TMB). However, additional biomarkers 
are needed

• As neoadjuvant approaches using immunotherapy and targeted therapy are being 
adopted, surrogate markers to decide on adjuvant therapy and recurrence such as 
minimal residual disease are needed
• Major Pathological Response (MPR)

• Liquid Biopsy (cfDNA) to assess Minimal Residual Disease (MRD)



Skoulidis F, et al. Cancer Discov. 2018;8:822-835.

Genomic Abnormalities in Lung Adenocarcinoma

Early Stage Metastatic Stage

KRASG12C 

13% 



Mechanisms of Resistance to EGFR and 
ALK TKIs in Lung Adenocarcinoma

Doebele RC, et al. Clin Cancer Res. 2012;18:1472-1482.
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Nagano T, et al. Cells. 2018;7:212.
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Biomarker Testing in NSCLC

• Which type of specimens are suitable for comprehensive biomarker 
testing in NSCLC?

a) Tissue biopsy

b) Cytology, only smears

c) Cytology, smear and cell block

d) Liquid biopsy (cfDNA)

e) “a” and “c”

?



Types of Tumor Specimens in Lung Cancer
Surgical Resection

Histology

Advanced Tumor

Core Needle
Biopsy (CNB)

Formalin-fixed and 
Paraffin-embedded (FFPE) 

Fine Needle 
Aspiration (FNA)

Endobronchial Ultrasound 
(EBUS) or Pleural Fluid

Alcohol-fixed

Alcohol-fixed

Alcohol-fixed –
Cell Block



Diagnostic Algorithm for Lung Cancer Diagnosis 2022
Comprehensive Biomarker Testing

Biopsy Cytology

Squamous

Morphology
IHC p63/p40 (+)

Adenoca

Morphology
IHC TTF1 (+)

LCNECSCLC

Morphology
IHC NE (+)Morphology Morphology

IHC (-)

NSCLC-NOS

EGFR and BRAF mutation, ALK, 
ROS1 and NTRK fusions, MET ex14 

splicing

PD-L1 IHC 

Blood

cfDNA Testing
(Liquid Biopsy)

http://rhrealitycheck.org/article/2013/05/29/mississippi-governor-signs-involuntary-cord-blood-collection-bill-to-protect-teens/


• Type of sample: tissue, cytology (FNA), blood
• Choice of platform: single gene vs multiplex small panel vs multiplex expanded 

panel
• Low cost and faster TAT single gene testing such as ALK IHC, or ALK/ROS1 FISH, or real-time 

PCR for EGFR, BRAF vs NGS
• There is a need for more than 1 algorithm for testing depending on practice setting and 

availability of testing platforms
• Issues specific to type of practice

• Large academic centers vs community-based practice
• In-house testing vs send out reference lab testing
• Proposed algorithm that can be adopted in various practice settings
• Availability of reflex testing

• Stage of the disease in NSCLC

Practical Points for Lung Cancer Molecular 
Biomarker Testing



Tissue vs Liquid Biopsy for Molecular Profiling

Rolfo C, et al. J Thorac Oncol. 2021;16:1647-1662.



Rolfo C, et al. Unpublished. 2021.

Next-Generation Sequencing Panels  
Major Benefits 



Next-Generation Sequencing Panels  
Major Benefits 

• Provide information in multiple targetable gene abnormalities
• Provide data on mutation, copy number variations, indels, and translocations
• Can be performed in routine, small FFPE tissue samples and liquid biopsy 

(cfDNA, CTCs, exosome DNA)
• Turnaround time acceptable for clinical management and costs being 

significantly reduced
• Clinically, they offers to patients more options to get off-label treatment and enter 

in genomic-based clinical trials
• May provide information on tumor mutational burden (TMB) and immune-

suppressive genotypes (eg, LKB1 mutations)



Benefits of NGS Panels in Lung Cancer 

Frampton GM, et al. Cancer Discov. 2015;5:850-859.

• MET exon 14 (METex14) is a recurrent 
somatic splice site 

• 0.6% of 38,028 tumors sequenced by FM (3% 
lung adenocarcinomas)

• Patients’ tumor sensitive to MET inhibitor, 
Capmatinib

Large Cell Carcinoma

• EGFR exon 20 mutations, resistance to TKIs
• Poziotinib, potential active drug against 

EGFR and HER2 exon 20 mutations
• Study on 11 patients showed objective partial 

responses in 7 and stable disease in 3

Clinical Research: Treatment with Poziotinib

Standard of Care: Treatment with MET inhibitor

Robichaux JP, et al. Nat Med. 2018;24:638-646.



Change from Baseline in Tumor Burden in Patients with 
NSCLC Receiving Sotorasib.

KRASG12C Inhibition in Advanced NSCLC

Skoulidis F, et al. N Engl J Med. 2021;384:2371-2381.

• Phase II trial using a KRASG12C

inhibitor (Sotorasib) in 126 patients, 
G12C-mutated advanced NSCLC 
previously treated with standard 
therapies

• Objective response was 37.1, 
including in 4 (3.2%) who had a 
complete response and in 42 (33.9%) 
who had a partial response

• Disease control occurred in 100 
patients (80.6%)

• Responses were observed in 
subgroups defined according to PD-
L1 expression, tumor mutational 
burden, and co-occurring mutations 
in STK11, KEAP1, or TP53



Change from Baseline in Tumor Burden in Patients with 
NSCLC Receiving Sotorasib.

Skoulidis F, et al. Cancer Discov. 2018;8:822-835.

KRAS Co-Mutations in Lung Cancer
TP53, STK11/LKB1, KEAP1, Other Genes

KRAS Co-Mutations Immune Response
Cold Hot

LKB1/STK11 Loss Increased MYC

KEAP1 Mutation TP53 Mutation



Change from Baseline in Tumor Burden in Patients with 
NSCLC Receiving Sotorasib.

Ricciuti B, et al. J Thorac Oncol. 2022;17:399-410.

KRAS Co-Mutations in Lung Cancer
STK11/LKB1 and KEAP1 – Response to PD-1/PD-L1 Inhibition

ST
K

11
/L

K
B

1

KRAS Mut

K
EA

P1

KRAS Wild-Type KRAS Mut KRAS Wild-Type

ST
K

11
/L

K
B

1
K

EA
P1



Approved PD-L1 IHC Assays
Companion Diagnostic

Diagnostic Antibodies

Doroshow DB, et al. Nat Rev Clin Oncol. 2021;18:345-362.



PD-L1 IHC Interpretation in Lung Cancer

www.agilent.com
22C3 PharmDx interpretation manual

• Scoring of percentage of tumor cells with 
membranous labeling, complete or partial 
(“TPS/tumor proportion score”)

• Cut points
• ≥50%  pembrolizumab in first line
• ≥1% pembrolizumab in second line 

(after chemo)
• 0  no Pembro

• A minimum of 100 viable tumor cells 
must be present for the specimen to be 
considered adequate for PD-L1 evaluation

Slide Courtesy of Natasha Rekhtman, Memorial Sloan Kettering, NYC.

http://www.agilent.com/


Moving Beyond PD-L1 as a Biomarker for Guiding 
Immunotherapy

• Immune Response
• Expression of new immune checkpoint targets (IHC and multiplex approaches)
• Immune cell infiltrates (IHC and multiplex approaches)
• Gene expression signatures (mRNA assays)

• Genomic
• Microsatellite instability (MSI) High
• Tumor Mutational Burden (TMB) for combination immune oncology therapies
• Genomic predictors of response to therapy

• STK1/LKB1 loss
• Genes involved in inactivation of INF-γ pathway (mechanisms of resistance, JAK gene)



Tumor Mutational Burden as a Candidate Predictive 
Biomarker for Cancer Immunotherapy

• Somatic mutations in cancers produce neoantigens that induce 
antitumor immune responses

• TMB is an emerging predictive biomarker for cancer checkpoint 
immunotherapy (CIT)

• TMB can be estimated using whole-exome sequencing (WES) or 
comprehensive genomic profiling by NGS (eg, FoundationOne and  
FACT in blood[bTMB], MSK-IMPACT, Guardant OMNI in blood)1-8

• Studies show that TMB either by WES or CGP correlate with 
each other & with efficacy of CPI therapy in multiple cancer 
types1-3

• Predicted neoantigen load (NAL), a component of TMB most 
closely linked to immune response, correlates with F1 TMB & 
OMNI4,5,7,8

• TMB identifies a distinct patient population not currently captured 
by PD-L1 IHC or other immune biomarkers5,6

IHC, immunohistochemistry; PD-L1, programmed death-ligand 1; TMB, tumor mutational burden.     
1. Yarchoan M, et al. N Engl J Med. 2017;377:2500-2501; 2. Chalmers ZR, et al. Genome Med. 2017;9:34; 3. 
Goodman AM, et al. Mol Cancer Ther. 2017;16:2598-2608; 4. Efremova M, et al. Front Immunol. 2017;8:1679; 5. 
Topalian SL, et al. Nat Rev Cancer. 2016;16:275-287; 6. Kowanetz M, et al. WCLC 2017. Abstract 0A20.01; 7. 
Mariathansan S, et al. Nature. 2018;554:544-548; 8. Rizvi et al:  ESMO IO 2018.

PD-L1  TMB

From Gandara D, et al. 
ASCO 2018.

Courtesy of Dr David Gandara, University of California Davis, 
Comprehensive Cancer Center, Sacramento CA. USA.



Analytical and Clinical Validation of Tumor Mutational Burden in 
Blood (bTMB) in association with Atezolizumab efficacy in 

advanced NSCLC (POPLAR and OAK Trials)

Gandara DR, et al. Nat Med. 2018. 

OAK Study

Courtesy of Dr David Gandara (Master Lecture Series, 2020; University of 
California Davis, Comprehensive Cancer Center, Sacramento CA. USA)



Biomarker Testing in NSCLC

• Regarding liquid biopsy (cfDNA) molecular testing, please select 
the incorrect option

a) Detects mutation, deletions, insertions and translocations

b) Suitable for NGS panels

c) Suitable for digital droplet PCR panels

d) Allows assessment of PD-L1 expression

e) All above options

?



Characteristics and Terminology for Circulating 
Tumor DNA (ctDNA)

The linker DNA between nucleosomes is cleaved leaving 167 bp 
cell-free DNA fragments (145 bp plus a ~20 bp segment 
wrapping histone H1). Originally described by Wyllie in 1980. 

Chandrananda D, et al. BMC Med Genomics. 2015;8:29;
Wyllie AH. Nature. 980;284:555-556; Slide from Rick Lanman.

Circulating cell-free DNA
cfDNA, ccfDNA

ctDNA

167 bp fragments of DNA, a nucleosome

Tumor

Normal cells/tissue 



• Currently, it is used in metastatic disease to deliver targeted 
therapy
• Can be easily repeated to control treatment efficiency and/or the detection of 

genomic changes resulting from resistance to therapy (eg, EGFR T790M)  
• It is an alternative to patients with solid tumors when biopsies are 

inaccessible or after more than one attempt the yield was unsatisfactory
• Other applications 

• Tumor mutational burden 
• Monitoring response to immunotherapies
• Minimal residual disease 
• Early detection

Liquid Biopsy in Lung Cancer



Liquid Biopsy and Diagnostic Algorithm in NSCLC

Rolfo C, et al. J Thorac Oncol. 2021;16:1647-1662.



Where Could ctDNA Testing in the Early-Stage Lung 
Cancer Journey Be Approached? 

ctDNA = circulating tumor DNA; MRD = minimal residual disease. 

Limit of detection 
(imaging)

Limit of detection 
(ctDNA assay)
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Rolfo C, et al. J Thorac Oncol. 2021;16:1647-1662.
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Diagnostic Algorithm for Lung Cancer Diagnosis 2022

Biopsy Cytology

Squamous

Morphology
IHC p63/p40 (+)

Adenoca

Morphology
IHC TTF1 (+)

LCNECSCLC

Morphology
IHC NE (+)Morphology Morphology

IHC (-)

NSCLC-NOS

EGFR and BRAF mutation, ALK, 
ROS1 and NTRK fusions, MET ex14 

splicing

PD-L1 IHC 

Blood

cfDNA Testing
(Liquid Biopsy)

http://rhrealitycheck.org/article/2013/05/29/mississippi-governor-signs-involuntary-cord-blood-collection-bill-to-protect-teens/


Thank You



Neoadjuvant Therapy for 
NSCLC – Is It Ready for 
Prime Time?

Anne Tsao, MD



Anne Tsao, MD, MBA
Neoadjuvant Therapy in Resectable Disease

MD Anderson Cancer Center
October 2022



Which of the following is a standard 
neoadjuvant therapy regimen?

1. Cisplatin-docetaxel
2. Carboplatin-paclitaxel-nivolumab
3. Cisplatin-gemcitabine-nivolumab
4. Cisplatin-pemetrexed-nivolumab
5. All of the above

?



Outline

Background History of Neoadjuvant Therapy

Neoadjuvant IO 
Trials

Window of Opportunity Trials

Neoadjuvant 
Chemo-IO Trials

New SOC

Oncogene-Driven 
Neoadjuvant 

Trials
Targeted Therapies



Neoadjuvant Therapy Timeline

Saw SPL, et al. Lancet Oncol. 2021;22:e501-e516.



Background History of Neoadjuvant Therapy

Neoadjuvant IO 
Trials

Window of Opportunity Trials

Neoadjuvant 
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Neoadjuvant 
Immunotherapy 

Trials

Saw SPL, et al. Lancet Oncol. 2021;22:e501-e516.



NEOSTAR: randomized phase II study of induction checkpoint blockade for untreated and resectable stage I-IIIA NSCLC

Cascone T, et al. Nat Med. 2021;27:504-514.



Combined Blockade Showed Higher MPR and pCR Rates 
With Less Viable Tumor

Cascone T, et al. Nat Med. 2021;27:504-514.



Combined Blockade Increases Tumor Immune Infiltration 
and Immunological Memory

Cascone T, et al. Nat Med. 2021;27:504-514.



Pradhan M, et al. Transl Lung Cancer Res. 2021;10(1):590-606.



NeoCOAST: Study design and objectives

Cascone T, et al. AACR 2022. Abstract CT011.



Cascone T, et al. AACR 2022. Abstract CT011.



Summary Neoadjuvant IO and IO Combinations

• Not a current standard of care therapeutic strategy
• Trials are critical to identifying patients who may benefit from a chemo-

free regimen
• Stage
• Biomarker status
• PS
• Histology

• Remains investigational strategy for now



Background History of Neoadjuvant Therapy

Neoadjuvant IO 
Trials

Window of Opportunity Trials

Neoadjuvant 
Chemo-IO Trials

New SOC

Oncogene-Driven 
Neoadjuvant 

Trials
Targeted Therapies

Outline



Neoadjuvant 
Chemoimmunotherapy 

Trials

Saw SPL, et al. Lancet Oncol. 2021;22:e501-e516.



NADIM Trial

Provencio M, et al. Lancet Oncol. 2020;21:1413-1422;  Provencio M, et al. J Clin Oncol. 2022; 40:2924-2933. 

• Spain, 18 hospitals (n = 46)
• Single-arm phase II of 

neoadjuvant Nivo + Carbo-
Paclitaxel × 3 and 1-year 
adjuvant Nivo in IIIA NSCLC 
resectable patients

• Demonstrated safety and 
feasibility of chemo-IO strategy 
in neoadjuvant space

• 36-month OS 81.9%
• Low pretreatment ctDNA and 

undetectable ctDNA after 
neoadjuvant treatment 
predicted for PFS and OS



Slide 4

Provencio M, et al. ASCO 2022. Abstract PL03.12.



NADIM II: Pathologic Outcomes

Provencio M, et al. ASCO 2022. Abstract PL03.12.



NADIM II: Clinical Outcomes 

• Neoadjuvant Nivo + chemo did not impede feasibility of surgery
• PD-L1 TPS positivity predicted for pCR (AUC 0.728 [95% CI 0.59–0.87], P = .002)

Provencio M, et al. ASCO 2022. Abstract PL03.12.



CheckMate 816 International Phase III

Forde PM, et al. N Engl J Med. 2022;386:1973-1985.

Primary endpoint 



Event-Free Survival Favors Nivolumab + Chemo

Forde PM, et al. N Engl J Med. 2022;386:1973-1985.



Forde PM et al. N Engl J Med2022;386:1973-1985

pCR Response Favors Nivolumab + Chemo

Forde PM, et al. N Engl J Med. 2022;386:1973-1985.



Preliminary Prespecified Interim Analysis: Overall Survival 
Favors Nivolumab + Chemo

Forde PM et al. N Engl J Med2022;386:1973-1985

Forde PM, et al. N Engl J Med. 2022;386:1973-1985.



Summary Neoadjuvant Chemo + IO

• Consistent data that neoadjuvant chemo + IO improves pCR and response 
rates

• No new safety signals
• No major impediment to resection
• CheckMate 816 demonstrates EFS benefit  
• Neoadjuvant chemo + nivolumab is now a new standard of care





Future Trials to Read Out

ClinicalTrials.gov.

Trial NCT Phase N Eligibility Agents Primary 
Endpoint

AEGEAN 03800134 III 800 IIA–IIIB (N2) Chemo ± durvalumab
(neoadj + adj) pCR, EFS

BGB-A317-315 04379635 III 450 II–IIIA Neoadj chemo ± tislelizumab 
(neoadj + adj) mPR, EFS

CheckMate77T 04025879 III 452 IIA–IIIB (N2) Neoadj chemo ± nivolumab 
(neoadj + adj) EFS

CIBI308G301 05116462 III 800 IIB (>4 cm), 
IIIA/B

Neoadj chemo ± sintilimab 
(neoadj + adj) EFS, pCR

IMpower 030 03456063 III 453 II, IIIA or IIIB 
(N2) 

Neoadj chemo ± atezolizumab
(neoadj + adj) EFS

KEYNOTE-671 03425643 III 786 II, IIIA or IIIB 
(N2)

Neoadj chemo ± pembrolizumab 
(neoadj + adj) EFS, OS

SHR-1316-III-303 04316364 Ib/III 537 II, IIIA/B Neoadj chemo ± adebrelimab 
(neoadj + adj) mPR, EFS
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Neoadjuvant Targeted Therapy Trials

• Mostly EGFR focused
• EMERGING-CTONG1103 

• PFS benefit
• ALINA (ALK rearranged) 

ongoing 
• NCT03456076

• Currently no standard 
recommendation for 
neoadjuvant targeted therapy

Saw SPL, et al. Lancet Oncol. 2021;22:e501-e516.



Window of Opportunity Trials With Targeted Therapies 
Advantages
• Smaller trial size can be completed with 

faster outcomes
• Optimal evaluation of a novel targeted agent 

– opportunity for “pure” results 
• Clean biomarker analysis pre- and post-

neoadjuvant targeted agent
• Ability for clean assessment of peripheral 

surrogate biomarkers
• Response to the targeted agent can be 

directly correlated to radiographic and 
pathologic results

• Can evaluate tumor heterogeneity response 
to the targeted agent

Disadvantages
• Experienced centers with multidisciplinary 

and translational programs
• Small sample size needs a greater effect to 

be significant
• Target of the novel agent should be known 
• Must have a reasonable safety profile and 

tolerability
• Short window of neoadjuvant treatment 

may require adjuvant maintenance therapy 
to really see any survival impact

• Unknown what the optimal duration of 
adjuvant maintenance

• Also, unlikely to see significant response 
rates unless similar in magnitude of effect of 
EGFR mutations to EGFR TKI

• May requires alternative endpoints



Clinical Conclusions
• Neoadjuvant therapy is an accepted 

standard practice
• Choice of when to utilize it should be 

personalized to each individual patient

Detterbeck FC, et al. Chest. 2017;151:193-203.

Unresectable large T or 
N3 or bulky or multi-

station N2 LN

Large T 
single-station N2 LN

Small T, PD-L1 IHC-high, 
small multi-station N2 LN

Small T
single-station N2 LN

Neoadjuvant 
chemoimmunotherapy,

concurrent immunoradiation, then 
1 year immunotherapy

Concurrent immunoradiation, then 
1 year immunotherapy

Small T, PD-L1 IHC low, 
small multi-station N2 LN

Concurrent chemoradiation, then 1 
year immunotherapy

Neoadjuvant 
chemoimmunotherapy,

surgery ± XRT, then 1 year 
immunotherapy

Neoadjuvant immunotherapy, 
surgery ± XRT, then 1 year 

immunotherapy

Hypothetical Future Strategies



Academic Summary

• Window of opportunity neoadjuvant trials are essential to understanding 
and developing predictive biomarkers

• Trials determining optimal sequence of treatments are needed
• Which patients only need neoadjuvant? Adjuvant? Or both?
• What stages should be considered for neoadjuvant? Stage III vs II vs IB
• What pathologic endpoints can be used as predictive for additional therapy?
• Who can avoid chemo?
• Can patients who previously responded to neoadjuvant receive similar regimens 

when they develop disease recurrence?



Debate: Adjuvant vs 
Neoadjuvant Therapy for 
NSCLC?

Moderator: Corey Langer, MD

Presenters: Anne Tsao, MD, and Narjust 
Florez, MD



Patient case

Patient and disease characteristics

> 70-year-old woman

> Former smoker who quit 20 years ago

Diagnosis

> Stage II NSCLC, lymph node positive

> Biopsy shows P53 mutation positive but no other mutations

> PD-L1 = 15%



> Neoadjuvant therapy

> Adjuvant therapy

What would be your treatment approach for this patient??



Neoadjuvant Therapy

Anne Tsao, MD



Patient Case Debate
Case for Neoadjuvant Therapy



Saw SPL, et al. Lancet Oncol. 2021;22:e501-e516.



Neoadjuvant Therapy

• Time to encourage preoperative tobacco 
abstinence 

• Earlier elimination of micrometastatic 
disease

• Chemotherapy ± IO better tolerated 
before major surgery than after – higher 
dose intensity

• Possible downstaging
• Prognostic value – assessment of chemo 

or chemo-IO sensitivity
• Opportunity for biomarker discovery 

pretreatment and posttreatment

• Delay to definitive procedure
• Toxicity of chemotherapy interferes with 

surgery
• Potential staging ambiguity
• Increased risk of postoperative 

complications

ADVANTAGES DISADVANTAGES



Prognostic Factors for Improved Survival After 
Neoadjuvant Therapy

• Response to chemotherapy
• Downstage N2 disease
• Single-station N2 is better than multi-station N2 disease
• R0 resection
• Pathologic CR
• Better systemic therapies may lead to improved downstaging and clinical outcomes
• Personalized therapy with targeted agents and molecular profiling
• Window of opportunity trials



CM816 Event-Free Survival Favors Nivo + Chemo

Forde PM, et al. N Engl J Med. 2022;386:1973-1985; Felip E, et al. Lancet. 2021;398:1344-1357.

IMpower010 (adjuvant atezolizumab)
All patients (II–IIIA) adjuvant atezolizumab DFS HR 0.79 
II–IIIA PDL1 ≥1% DFS HR 0.66

For all patients HR 0.63, P = .005
For PD-L1 ≥1% patients HR 0.41 



The neo-adjuvant treatment landscape will expand as IO–based therapies are further explored in resectable NSCLC<br />Completed and Ongoing Select Phase 3 trials

Cascone T, et al. ASCO 2022. Education Session.



Adjuvant Therapy

Narjust Florez, MD



Narjust Florez (Duma), MD
Associate Director, Cancer Care Equity Program

Thoracic Oncologist, Lowe Center for Thoracic Oncology
Associate Editor, JAMA Oncology

Dana-Farber Cancer Institute 
Harvard Medical School

October 2022

Adjuvant Therapy in Lung 
Cancer
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 Primary endpoint: DFS

Phase III Adjuvant Immunotherapy Trials

 Primary endpoint: DFS by investigator 
(hierarchical design) in PD-L1+ stage II–
IIIA > all stage II–IIIA > ITT (stage IB–IIIA)

Adults with stage IB 
(T ≥4 cm)/II/IIIA NSCLC per 

AJCC 7th ed. after complete 
surgical resection with 

provision of tumor tissue for 
PD-L1 testing

(N = 1177)

Pembrolizumab
200 mg IV Q3W × 1 yr

Placebo
IV Q3W × 1 yr

PEARLS/KEYNOTE-0913

Chemotherapy not mandatory

Adults with stage IB    
(T ≥4 cm)/II/IIIA NSCLC 

per AJCC 7th ed. 
after complete 

surgical resection
(N = 1280)

Atezolizumab
1200 mg IV Q3W × 16

BSC
× 1 yr

IMpower0101,2

Cisplatin + 
pemetrexed, 
gemcitabine, 
docetaxel, or 
vinorelbine
1–4 cycles

Chemotherapy mandatory

Stratified by PD-L1 expression, sex, 
stage (IB vs II vs IIIA, and histology

Stratified by disease stage (IB vs II vs IIA), PD-L1 TPS 
(<1% vs 1%–49% vs ≥50%, and geographic region

Cross-trial comparisons have significant limitations. The information in this section is presented 
in order to generate discussion, not to make direct comparisons between study results.

1. Wakelee H, et al. ASCO 2021. Abstract 8500; 2. Felip E, et al. Lancet. 
2021;398:1344; 3. Paz-Ares L, et al. ESMO 2022. Abstract VP3-2022.
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HR: 0.76 (95% CI: 0.63–0.91; P = .0014)

1. Wakelee H, et al. ASCO 2021. Abstract 8500; 2. Felip E, et al. Lancet. 
2021;398:1344; 3. Paz-Ares L, et al. ESMO 2022. Abstract VP3-2022.
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IMpower010: OS in Patients With Stage II–IIIA 
NSCLC and PD-L1 TC ≥1%

Median follow-up: 46 mo

Atezo (n = 248) 52 (21.0) NR
BSC (n = 228) 64 (28.1) NR

Median OS, 
Mo (95% CI)

Events, 
n (%)

HR: 0.71 (95% CI: 0.49–1.03)

O
ve

ra
ll 

Su
rv

iv
al

 (%
)

MoPatients at Risk, n
Atezo

BSC
248
228

241
220

241
214

237
210

234
205

231
201

225
198

222
192

218
185

210
180

208
172

200
167

195
166

190
158

172
140

140
110

116
95

83
72

56
49

37
27

23
15

12
8

5
7

3
4

NE
NE

720 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69

100

80

60

40

20

0

82.1%
76.8%

67.5%
78.9%

Felip E, et al. WCLC 2022. Abstract PL03.09.



IMpower010: OS By Biomarker Status 
(Stage II–IIIA)

OS in Patients With Stage II-IIIA NSCLC and 
PD-L1 TC ≥50%, Excluding EGFR/ALK+

89.1% 84.8%
77.5%

67.5%

Atezo (n = 106) 15 (14.2) NR
BSC (n = 103) 30 (29.1) NR

Median OS, 
Mo (95% CI)

Events, 
n (%)

HR: 0.42 (95% CI: 0.23–0.78)
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Felip E, et al. WCLC 2022. Abstract PL03.09.



IMpower010: Safety
Median Follow-up: 32 Mo Median Follow-up: 46 Mo

Safety Event, % Atezolizumab (n = 495) Atezolizumab (n = 495) BSC (n = 495)
Any-grade AE
 Treatment related

92.7
67.7

92.5
67.9

70.9
0

Grade 3/4 AEs
 Treatment related

21.8
10.7

22.0
10.7

11.5
0

Serious AEs
 Treatment related

17.6
7.5

17.8
7.5

8.5
0

Grade 5 AEs
 Treatment related

1.6
0.8

1.8*
0.8

0.6
0

AE leading to atezolizumab dose 
interruption 28.7 28.7 0

AE leading to any treatment discontinuation 18.2 18.2 0

Atezolizumab-related AEs of interest
 Grade 3/4
 Requiring use of systemic corticosteroids

51.7
7.9

12.1

52.1
7.9

12.3

9.5
0.6
0.8

*No new deaths occurred between median follow-up of 32 mo and 46 mo, but 1 “other” death was updated to grade 5 AE.



Felip E, et al. WCLC 2022. Abstract PL03.09.

IMpower010: Conclusions
• Trend toward OS benefit in patients with stage II–IIIA NSCLC with PD-L1 TC ≥1% vs BSC

• OS HR: 0.71 (95% CI: 0.49–1.03) in this patient population
• Trend toward OS benefit also seen in patients with stage II–IIIA NSCLC with PD-L1 TC ≥50%; 

OS HR: 0.43 (95% CI: 0.24–0.78)

• Safety profile of adjuvant atezolizumab at median follow-up of 46 mo similar to earlier data

• Investigators concluded that these data continue to support previous findings and currently 
approved use of atezolizumab as adjuvant treatment for patients with stage II–IIIA NSCLC 
who are PD-L1 positive after complete resection and adjuvant chemotherapy 
• Additional follow-up required for final DFS analysis and subsequent hierarchical OS analysis



• Provides the opportunity to treat patients after they already had surgery

• Potential lower percentage of delays to surgery (curative treatment)

• Patients may feel more comfortable receiving therapy after surgery (as 
well as surgeons)

• Available OS for patients with PD-L1 >50%

• The story for other patients is still developing for IMpower010

PRO Adjuvant Immunotherapy in Lung Cancer



What About NADIM II? 
 Randomized, open-label phase II trial



NADIM II: OS (Secondary Endpoint)

Patients at Risk, n
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CT (n = 29)

Median OS, Mo 
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Will you compete 
knowing that your 
chances are low?

YES!



Debate: Adjuvant vs 
Neoadjuvant Therapy for 
NSCLC?

Moderator: Corey Langer, MD

Presenters: Anne Tsao, MD, and Narjust 
Florez, MD



> Neoadjuvant therapy

> Adjuvant therapy

What would be your treatment approach for this patient??



BREAK

Coming up 

– GLCA Europe (7 and 14 November 2022)



Locally Advanced 
Unresectable NSCLC –
What Are the Options?

Edgardo S. Santos, MD



























Patients with limited Karnofsky’s PS

Standard of Care: CCRT→durvalumab

Sequential therapy: chemo→ RT→durvalumab1 

RT alone: RT→durvalumab2

Study Type Cohort 1 Cohort 2 Study Size Start Estimated
completion

1PACIFIC-6 Phase II chemo→RT→
Durva (PS 0-1)

chemo→RT→
Durva (PS 2)

117 April 
2019

April 2023

2DUART Phase II RT (60 Gy^)
→Durva

RT (40-54 Gy^)
→Durva

150 Jan 
2020

Nov 2022

^hypofractionation allowed



Concurrent immunotherapy with chemoRT

Standard of Care: CCRT→ DurvalumabPACIFIC

1,2Durvalumab + CCRT  Durvalumab (PACIFIC 2)

Study Type Arm 1 Arm 2 Study 
Size

Start Est. 
completion

1PACIFIC-2 Randomized Durva+CCRT
→Durva

Placebo+CCRT
→Placebo

328 March 
2018

June 
2022

2NCT04092
283

Randomized Durva+CCRT
→Durva

Placebo+CCRT
→Durva

660 April 
2020

October 
2028

3Nivo +CCRT  Nivo (NICOLAS)

4Nivo/Ipi +CCRT  Nivo (Checkmate 73L)

3NICOLAS Phase II, 
Safety/Efficacy

n = 79 mF-U: 21.0 mos mPFS: 
12.7 mos

mOS: 
38.8 mos

2-yr OS: 63.7%

CheckMate 
73L

Randomized Nivo + CCRT+ Ipi
(Arm A)

Nivo+CCRT (Arm B)
Durva + CCRT (Arm C)

888 July 
2019

June 
2025
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• Review the main driver mutations in non-squamous NSCLC 
• Discuss targeted therapy that is approved/exists for those 

driver mutations
• Highlight the “other” driver mutations/targeted therapies that 

have exploded onto the scene

Objectives



Prevalence of Mutations: Lung Cancer Mutation 
Consortium (LCMC)

Undetected
40%

KRAS
25%

EGFR
23%

ALK
3%

BRAF
3%

PIK3CA
3%

Other
3%

Kris MG, et al. J Clin Oncol. 2011;29:CRA7506.

Adenocarcinoma Stage IIIB/IV

2011



No mutations 1.2%

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.

UMD 12%

Adenocarcinoma Stage IIIB/IV

2018



• The Big 4 that should be standard of care for testing
• EGFR, ALK, ROS, BRAF

• Other
• MET, HER2, RET, NTRK, and KRAS

Outline



EGFR

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



FLAURA 

Soria JC, et al. N Engl J Med. 2018;378:113-125. 

PFS

38.6 vs 31.8 months
HR .799 P = .0462

OS

18.9 vs 10.2 months
HR .46 P <.0001



Uncommon EGFR Mutations
Afatinib is FDA approved for G719X, S768I, and L861Q



ORR 22%

Amivantamab

PFS 8.3 months

OS 22.8 months

Mobocertinib (TAK-788)

EXON 20 Insertion



Big Question in EGFR Lung

• What do you do when osimertinib stops working?



ALK

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Ensartinib



PFS
Brigatinib Alectinib

Lorlatinib

HR 0.28

70% 70%

78%

Mok T, et al. Ann Oncol. 2020;31:1056-1064; Camidge DR, et al. J Clin Oncol. 2020;38:3592-3603; Shaw AT, et al. N Engl J Med. 2020;383:2018-2029.



Peters S, et al. N Engl J Med. 2017;377:829-838; Popat S, et al. Ann Oncol. 2018;29(suppl_8):vii76 
and presentation at ESMO 2018; Shaw AT, et al. N Engl J Med. 2020;383:2018-2029.

CNS Progression

Alectinib (ALEX)1 Lorlatinib (CROWN)3Brigatinib (ALTA-1L)
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Months

Crizotinib, 12-mo 
cumulative incidence rate:
41.4% (95% CI 33.2–49.4)

6 12 18 24 30

50

Alectinib, 12-mo 
cumulative incidence rate:
9.4% (95% CI 5.4–14.7)

Crizotinib (n = 138)

Brigatinib (n = 137)

Cause-specific HR for 
CNS progression = 

0.30 (0.15–0.60)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Crizotinib, 12-mo 
cumulative incidence, 
33.2% (95% CI 24.6–44.7)

Lorlatinib, 12-mo 
cumulative incidence, 
2.8% (95% CI 1.0–8.1)

Hazard ratio for CNS 
progression without previous 
non-CNS progression or death, 
0.06 (95% CI, 0.02–.18)



Weight gain reported in 38% and associated with increased appetite. (17% grade 3: 20% increase)

Both weight gain and cognitive and mood changes due to off-target inhibition of tropomyosin 
receptor kinase B in the CNS

Cognitive/Mood 

Lorlatinib Adverse Events



Lorlatinib in ALK+ Patients Treated With ≥2 Prior 
ALK Inhibitors (2–3 ALK TKI ± chemo)

ORR 38.7%

Intracranial ORR 53%

N = 111

PFS 6.9 months

Solomon BJ, et al. Lancet Oncol. 2018;19:1654-1667.



Big Question in ALK

• What TKI do we use in the first line? 
• In Canada, we have 3 first-line choices

• Alectinib, brigatinib, lorlatinib
• No drugs approved for second or third line



ROS

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



33

ROS1 Inhibitors



Repotrectinib – ORR 91%

67%

Crizotinib approved by pCODR May 2019
Entrectinib approved by pCODR Jan 2021

ROS1 Inhibitors in TKI-Naive Patients



Big Question in ROS

• What do you use in the first line?
• What is the proper sequence?



BRAF

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Synergism to block both BRAF and MEK



Dabrafenib and Trametinib: BRAF V600E

ORR 67%

PFS 10.2 months

OS 18.2 months

Planchard D, et al. Lancet Oncol. 2016;17:984-993.

N = 57

Second Line 
ASCO 2017



Dabrafenib and Trametinib: BRAF V600E

ORR 64%

N = 36

PFS 10.9 months

OS 24.6 months

Planchard D, et al. Lancet Oncol. 2017;18:1307-1316.

First Line 
ESMO 2017

Approved in Canada April 1, 2021



Big Question in BRAF

• What about BRAF nonV600E? 
• What is the role of immunotherapy?



The Big 4
EGFR, ALK, ROS, BRAF



Other
MET, HER2, RET, NTRK, and KRAS



MET

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



12 13 15

12 13 14 15

METex14 skipped

Exon 14
(regulatory domain)

Mechanism of MET Exon 14 Skipping



MET Inhibitors

Capmatinib Tepotinib Savolitinib Cabozantinib Crizotinib

IC50
(nM) 0.6 3.0 2.1 7.8 22.5



GEOMETRY Phase ll – Capmatinib in Exon 14 Skip

Treatment Naive Previous Treatment

ASCO 2019



Paik P, et al. ASCO 2019. Abstract 9005. 

VISION Phase ll – Tepotinib in Exon 14 Skip

PFS 11 months
OS 22 months

ORR 45 %

DOR 15.7 months

ASCO 2019



Safety: Treatment-Related Adverse Events
Tepotinib 500 mg QD 

(N = 87)

Any Grade Grade 3

Any treatment-related AE, n (%) 71 (81.6) 17 (19.5)

Treatment-related AEs reported in ≥5% patients, n (%)

Peripheral edema
Nausea 
Diarrhea
Blood creatinine increased
Asthenia
Amylase increase
ALT increased
AST increased
Hypoalbuminemia

42 (48.3)
20 (23.0)
18 (20.7)
11 (12.6)

8 (9.2)
7 (8.0)
6 (6.9)
5 (5.7)
5 (5.7)

7 (8.0)
0

1 (1.1)
0

1 (1.1)
2 (2.3)
2 (2.3)
1 (1.1)

0

Paul K. Paik Abstract no. 9005 





MET IHC High Expression

Camidge R, et al. ASCO 2022.

Antibody Drug ConjugateASCO 2022



MET Amplification

Tepotinib + osimertinib for EGFRm NSCLC with MET amplification
(METamp) after progression on first-line (1L) osimertinib:

INSIGHT 2 Study

Mazieres J, et al. ESMO 2022. Abstract LBA52.

45.8%



Big Question in MET

• Capmatinib vs tepotinib

Wolf J, et al. N Engl J Med. 2020;383:944-957; Paik PK, et al. N Engl J Med. 2020;383:931-943. 



HER2

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Trastuzumab Deruxtecan TDX-d
Antibody-Drug Conjugate in HER2-Mutant NSCLC

Tsurutani J, et al. WCLC 2018. Abstract OA02.07

ORR 72.7 %
DESTINY-Lung01 



Trastuzumab Deruxtecan in Patients With HER2 Mutant
Metastatic Non-small Cell Lung Cancer: Interim Results
From the Phase II DESTINY-Lung02 Trial

Goto K, et al. ESMO 2022. Abstract LBA55.

DESTINY-Lung02

Interim analysis  

N = 80





Adjudicated as drug-related ILDa

Safety analysis setb

T-DXd
5.4 mg/kg

n = 101

T-DXd
6.4 mg/kg

n = 50
Any grade, n (%) 6 (5.9) 7 (14.0)

Grade 1 3 (3.0) 1 (2.0)
Grade 2 2 (2.0) 6 (12.0)
Grade 3 1 (1.0) 0
Grade 4 0 0
Grade 5 0 0

Cases resolved, n (%) 3 (50.0) 1 (14.3)
Median time to onset of first
adjudicated ILD, days (range) 67.5 (40–207) 41.0 (36–208)

5.9% 14.0% 



Big Question in HER2

• How do I get TDX-d for my patients?



RET
2021

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Selective Tyrosine Kinase Inhibitors 

Pralsetinib
Selpercatinib



ORR 58%

Pralsetinib



Drillon A, et al. WCLC 2019. Abstract PL02.08.

ORR 68%

ORR 85%

n = 105

n = 34

WCLC 2019

LIBRETTO-001: Selpercatinib in RET-Altered Cancers



CANADA

FDA
Selpercatinib-pralsetinib
• Accelerated approval first-line lung and thyroid with RET fusion, 

May/September 2020
Selpercatinib
• Accelerated approval agnostic RET fusion, September 2022



Big Question in RET

• Selpercatinib or pralsetinib or both?



NTRK

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



N = 159

Larotrectinib

Hong DS, et al. Lancet Oncol. 2020;21:531-540.



Entrectinib
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Bazhenova, et al. ESMO 2021. Poster 533P. 

ORR 61.2%

Intracranial Response 15/26 = 57.7

ESMO 2021ASCO 2022



NTRKWARS

EntrectinibLarotrectinib



Big Question in NTRK

• Will I ever find a patient?



KRAS

1/2 KRAS G12C

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



ESMO 2022: Presidential Symposium

5.6 vs 4.5 months
HR 0.66 P =.002





KRAS 12C Have High PD-L1/TIL and High TMB 

PD-L1 TIL TMB

Liu C, et al. Cancer Lett. 2020;470:95-105.



Big Question in KRAS 12C

• Should sotorasib be used in the first line?
• Single agent or with IO? 



Dabrafenib 
Trametinib

NTRK 1%

Conclusion

Osimertinib
Afatinib

Crizotinib
Entrectinib

Alectinib
Brigatinib
Lorlatinib

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Capmatinib
Tepotinib

T-DXd

Selpercatinib
Pralsetinib

NTRK 1%
Entrectinib
Larotrectinib

Sotorasib

Conclusion

Travis WD, et al. J Thorac Oncol. 2015;10:1243-1260; Jordan EJ, et al. Cancer Discov. 2017;7:596-609.



Thank You



Immunotherapy 
Approaches for Advanced 
NSCLC

Edgardo S. Santos, MD







































Clinical case.
60-yr-old female patient heavy smoker in the past (25 py) presented with sudden SOB and pleuritic pain. Work up at the
ER (CTA chest) revealed bilateral pulmonary embolism and incidentally a 4.2 cm in LUL as well as bilateral mediastinal
adenopathy. Patient is placed on heparin drip and sent for CT guided biopsy. Tissue biopsy revealed adenocarcinoma
(TTF-1, Napsin A +; CK20 neg); and TMP is requested. Patient is discharged in stable condition on apixaban. TMP
revealed EGFR/ALK/ROS1/BRAF/RET/MET/KRAS/NTRK/HER2 negative, STK11 +, PD-L1 80%. Staging w/u showed no brain
metastases and single lesion in L adrenal gland 1.4 cm (SUV 13).

What therapeutic options are considered category 1 by the NCCN?
1. Carbo/Pemetrexed/Pembrolizumab
2. Carbo/Paclitaxel/Bevacizumab/Atezolizumab
3. Cemiplimab
4. Nivolumab/Ipilimumab
5. Carbo/nab-paclitaxel/atezolizumab
6. Carbo/pemetrexed/nivolumab/ipilimumab
7. 2,3,4
8. 4,5,6
9. 1,2,3,4,6
10. 1,2,3,6
11. 1,2,3

For PD-L1 > 50% & no actionable mutation & PS 0-2

NCCN v5.2022, 09/26/2022

Answer: 9
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Patients with few metastases at 
diagnosis are described as having de 

novo oligometastases, whereas patients 
who are widely metastatic but become 
oligometastatic after systemic therapy 

are referred to as having induced 
oligometastases.

Stephens SJ, et al. J Oncol Pract. 2018;14:23-31.



Gomez DR, et al. ASCO 2016. Abstract 9004;
Stephens SJ, et al. J Oncol Pract. 2018;14:23-31.

Oligometastatic NSCLC
• Evidence from preclinical and retrospective studies suggest that some patients 

with metastatic NSCLC may have a less aggressive or “limited metastatic” 
phenotype and may benefit from more aggressive therapy; this is known as 
“oligometastatic disease”

• Patients with oligometastases in NSCLC seem to be common (up to 50%) and 
have improved outcomes compared with those with more widespread disease



So, What Defines Oligometastatic Disease 
in NSCLC?

• Oligometastases means limited or few metastases and is rarely 
defined further. Although most studies have limited their focus to 
patients with 5 or fewer metastases, some studies have defined it 
as up to 8 metastases

• But the location of the metastases also matters, eg, same organ, 
contralateral lung



Characterization of Metastatic Non-small Cell Lung Cancer and 
Oligometastatic Incidence in an Era of Changing Treatment Paradigms

Joshua, et al. RED, ASTRO. 2022.

• 37.5% of patients were classified as oligometastatic, 28.3% 
meeting criteria for the MD Anderson Cancer Center trial

• Of those tumors identified as oligometastatic, 44.4% 
received local therapy and 28.9% underwent ablative 
therapy to all sites

• There was a trend toward greater overall survival (44.4 vs 
24.9 months; P = .055) and progression-free survival (8.0 
vs 5.4 months; P = .06) in patients meeting eligibility for at 
least 1 oligometastatic trial



Does the Site of Disease Matter?
• Historically, the greatest experience—and perhaps greatest benefit—with local treatment 

in oligometastatic NSCLC has been observed with brain metastases—particularly with 
solitary brain metastasis

• For patients on molecularly targeted therapies, because oligoprogression in the brain is 
likely to represent pharmacokinetic failure rather than molecular evolution, continuation 
of the original targeted therapy after local treatment may result in prolonged disease 
control

• Bone metastases can also be easily controlled with local therapy in the oligometastatic 
setting

• Liver lesions with ablation has also been successfully treated (ablation) 

Tanvetyanon T, et al. J Clin Oncol. 2008;26:1142-1147;
Grommes C, et al. Neuro Oncol. 2011;13:1364-1369;
Weickhardt AJ, et al. J Thorac Oncol. 2012;7:1807-1814. 



Stephens SJ, et al. J Oncol Pract. 2018;14:23-31;
Joshua, et al. RED, ASTRO. 2022.

We NEED Systemic Control of the Disease First
• Patients with oligometastases cannot be selected solely by the number of 

metastases and/or the number of organs involved

• Only 20%–25% of patients with limited metastases have favorable outcomes 
with either no further progression or limited progression 

• Ideally, patients with oligometastases can be identified early on the basis to 
response to therapy



Does the Biomarker 
Status Matter?



Phase III SINDAS: Interim Analysis of First-Line EGFR TKI With vs 
Without SBRT in Patients With EGFR-Mutated Oligometastatic NSCLC

Wang X, et al. ASCO 2020. Abstract 9508.



Phase III SINDAS Trial

Median Outcome, Mo EGFR TKI + SBRT
(n = 68)

EGFR TKI Only
(n = 65) HR

PFS (primary 
endpoint) 20.2 12.5 0.618 (95% CI: 0.394–

0.969; log-rank P <.001)
OS (secondary 
endpoint) 25.5 17.4 0.682 (95% CI: 0.456–

1.001; log-rank P <.001)

• After median follow-up of 19.6 mo, EGFR TKI + SBRT significantly 
prolonged PFS and OS vs EGFR TKI only

Wang X, et al. ASCO 2020. Abstract 9508.



SINDAS Interim Analysis: Safety

• No significant differences observed in distribution of types of grade 3 
AEs between arms

• No grade 5 AEs or treatment-related deaths

Grade 3 AE, n EGFR TKI + SBRT EGFR TKI Only P Value
All 20 13
Skin rash 10 8 .423
Pneumonitis 6 2 .338
Esophagitis 3 2 .976
Pathological rib fracture 1 0 .413
Severe liver injury 0 1 .208

Wang X, et al. ASCO 2020. Abstract 9508.



How Have These Patients Been Treated?

Joshua, et al. RED, ASTRO. 2022.



• In a randomized phase II study, local consolidative 
therapy + SOC maintenance treatment, including 
observation, significantly prolonged PFS vs 
maintenance alone in patients with NSCLC and 1–3 
oligometastases after first-line systemic therapy

• Median PFS: 11.9 vs 3.9 mo (HR: 0.35; P = .005)

• Adding LCT also delayed the appearance of new 
lesions, implying that the benefit of 
consolidation may extend beyond known sites 
of disease

Any Survival Benefit?

Gomez DR, et al. Lancet Oncol. 2016;17:1672-1682.







NRG-LU002
• RG-LU002, comparing local consolidative therapy (LCT) and maintenance 

systemic therapy to maintenance systemic therapy alone for limited-
metastatic non-small cell lung cancer (NSCLC)

• Patients with limited metastatic NSCLC who had completed at least 4 cycles 
of first-line systemic therapy and had displayed no signs of progression. 
Patients were randomly assigned to receive either maintenance systemic 
therapy alone, or LCT 

• Phase II suspended for interim monitoring, July 2022



Oligoprogressive disease is a relatively 
new clinical concept describing 

progression at only a few sites of 
metastasis in patients with otherwise 

controlled widespread disease. 



The origin of oligoprogressive disease is considered complex and has 
numerous parameters, including

1. Molecular evolution of cancer cells
2. Changes in the tumor microenvironment
3. Hemodynamic parameters
4. Previous application of local therapies
5. Unique disease characteristics 



In the Era of Well-tolerated Targeted Treatments, Resistance 
Inevitably Occurs, and Overcoming This Is a Challenge



Notwithstanding, from a therapeutic point of view, oligo-
progression carries a very simple and important implication: 

the opportunity to regain control of disseminated tumors by 
use of local treatments, which can thereby prolong benefit 

from systemic therapies and patient survival



1. Presence of symptoms and sites of 
disease progression 

2. Available resources (at institution) 
and r/o disease transformation



Second-Line Therapy Tailored to Each Patient
Choice of second-line therapy will vary on the basis of

• Molecular subtype 
• Details of the first-line regimen

• Specific regimen, degree of benefit received, tolerability
• Circumstances of resistance

• Timing, location
• Patient comorbidities
• Patient choices and values
• Performance status at the time of disease progression





Role of the Multidisciplinary Care Team









Bahig H, et al. Clin Transl Radiat Oncol. 2022;33:115-119.



The Many Faces of Lung Cancer



Remaining Challenges 

Targeted vs chemotherapy

Evolving definitions

SBRT access

Shared decision-making

Local therapies: #?



Q&A



Tumor Board Discussion

Moderator: Corey Langer, MD, FACP  

Case presenters: Vinícius Lorandi, MD, and 
Barbara Melosky, MD, FRCP



Patient case 1

Vinícius Lorandi, MD



Clinical Case
NSCLC Stage III

Vinícius Lorandi, MD
Medical Oncologist



370

Conflicts of Interest

Category Company

Transport, congress, or educational 
support

Roche, AstraZeneca, Novartis, BMS, MSD, 
Lilly, Daiichi Sankyo

Clinical studies -
Conference talks Foundation Medicine, Servier, BMS, Ipsen

Scientific text writing Novartis
Stock Market -



Male, 44 Years Old, No Comorbidities
• Asymptomatic
• Not on any medication
• Never smoker
• Occasional drinker
• Lives in London with wife and 18-month-old boy
• Currently unemployed/works in risk management

Family history
• Mom diagnosed with breast cancer at 45 and died later of a retroperitoneal sarcoma
• Brother diagnosed with a metastatic salivary gland adenocarcinoma 
• Brother goes for genetic counseling and tested positive for mTP53 (R337H) – Li-Fraumeni syndrome
• Patient also tests positive for a germline TP53 mutation

During a short visit to Brazil, patient decides to see his brother’s geneticist and to perform his first-ever screening 
whole-body MRI. He tried to get this in the UK but was told he had no coverage since the test is not cost-effective.



Male, 44 Years Old, Asymptomatic, Li-Fraumeni: 
WB-MRI



Male, 44 Years Old, Asymptomatic, Li-Fraumeni:
WB-MRI



Male, 44 Years Old, Asymptomatic, Li-Fraumeni 
Chest-CT



Male, 44 Years Old, Asymptomatic, 
Li-Fraumeni: PET-CT



Male, 44 Years Old, Li-Fraumeni, ECOG 0, Lung 
Mass – cT1N3M0 – IIIC
• EBUS: carcinoma positive in mediastinal 4L and 4R
• Lung function: FEV1/FVC = 3.8/5.6 (94% and 106% of predicted), TLCOc 95% 



Male, 44 Years Old, Li-Fraumeni, ECOG 0, 
Lung Adenocarcinoma – cT1 pN3 – CS IIIC

What other information would you seek in order to make a treatment 
decision? (Please select all that apply.)
1. EGFR mutation status
2. PD-L1 expression level
3. BRAF
4. KRAS
5. ALK
6. Other
7. None

?



Male, 44 Years Old, Li-Fraumeni, ECOG 0, Lung 
Adenocarcinoma – cT1 pN3 – CS IIIC



Male, 44 Years Old, Li-Fraumeni, ECOG 0, Lung 
Adenocarcinoma – cT1 pN3 – CS IIIC EGFRm –
L858R

How would you treat him?
1. Encourage the patient to have CRT alone
2. Encourage the patient to have CRT + durvalumab
3. Neoadjuvant (+/- IO) CT followed by surgery (+/- osimertinib)
4. Resection upfront and adjuvant osimertinib
5. Immunotherapy
6. Neoadjuvant/palliative osimertinib
7. Other

?



Male, 44 Years Old, Li-Fraumeni, ECOG 0, Lung 
Adenocarcinoma – cT1 pN3 – CS IIIC EGFRm – L858R

 Patient declined radiotherapy

 Demanded to be considered for surgery



Male, 44 Years Old, Li-Fraumeni, ECOG 0, Lung 
Adenocarcinoma – cT1 pN3 – CS IIIC EGFRm – L858R
Declined RxT

April 26, 2022: 
Started on neoadjuvant osimertinib 80 mg qid (off-label)

May 5, 2022:
PET-CT already showing decrease in size of both the lung tumor 
and mediastinal LNs 



• Male, 44 years old, Li-Fraumeni, ECOG 0, lung adenocarcinoma 
– cT1 pN3 – CS IIIC EGFRm – L858R

• Neoadjuvant (off-label) osimertinib April 2022

• 4 months  PET-CT shows no mediastinal uptake + reduced 
size in lung

• Right upper lobectomy + radical LN dissection in August 2022







Planned for 3 years of adjuvant osimertinib



Patient case 2

Barbara Melosky, MD, FRCP



“Ms SC”



Presentation

• 71-year-old female Asian never smoker
• 2-month history of hemoptysis, fevers 38.5°
• Bitemporal headaches
• 6-pound weight loss



CT chest on Feb 18, 2022
RUL 6.3 × 6.0 × 5.2-cm mass 
Adjacent pleural thickening and abutting horizontal fissure

PET CT on March 5, 2022
Intensely FDG-avid mass within the RUL (SUV 24) 
No direct chest wall involvement
No FDG-avid distant metastatic disease is demonstrated

Investigations



Pathology

• EBUS on Feb 25, 2022
• RUL: moderately differentiated squamous cell carcinoma
• LN 11R, 11N, 7, 4R negative 

EGFR M+ 19 deletion



PET Scan



Pathology

RUL Lobectomy on March 14
1. Adenosquamous carcinoma, 7.7 cm
2. All margins clear
3. Early visceral pleural invasion but not into chest wall 
4. Bronchial resection margins negative
5. All nodes negative



Question 1

What stage is this patient? 
1. Stage lllA
2. Stage lllB
3. Stage ll
4. Stage lV

?



T4N0M0
Stage lllA 



Lung Cancer Stage Grouping (8th Edition)1,3

Anatomic Stage/Prognostic Groups

Stage IA1 T1a N0 M0

Stage IA2 T1b N0 M0

Stage IA3 T1c N0 M0

Stage IB T2a N0 M0

Stage IIA T2b N0 M0

Stage IIB

T1a N1 M0

T1b N1 M0

T1c N1 M0

T2a N1 M0

T2b N1 M0

T3 N0 M0

Stage IIIA

T1a N2 M0

T1b N2 M0

T1c N2 M0

T2a N2 M0

T2b N2 M0

Anatomic Stage/Prognostic Groups

Stage IIIA
(cont)

T3 N1 M0

T4 N0 M0

T4 N1 M0

Stage IIIB

T1a N3 M0

T1b N3 M0

T1c N3 M0

T2a N3 M0

T2b N3 M0

T3 N2 M0

T4 N2 M0

Stage IIIC
T3 N3 M0

T4 N3 M0

Stage IVA
Any T Any N M1a

Any T Any N M1b

Stage IVB Any T Any N M1c

Lung Cancer Stage Grouping (7th Edition)2

Lung Cancer Staging Updates

Anatomic Stage/Prognostic Groups

Stage IA
T1a N0 M0

T1b N0 M0

Stage IB T2a N0 M0

Stage IIA

T2b N0 M0

T1a N1 M0

T1b N1 M0

T2a N1 M0

Stage IIB
T2b N1 M0

T3 N0 M0

Stage IIIA

T1a N2 M0

T1b N2 M0

T2a N2 M0

T2b N2 M0

T3 N1 M0

T3 N2 M0

T4 N0 M0

T4 N1 M0

Anatomic Stage/Prognostic Groups

Stage IIIB

T1a N3 M0

T1b N3 M0

T2a N3 M0

T2b N3 M0

T3 N3 M0

T4 N2 M0

T4 N3 M0

Stage IV
Any T Any N M1a

Any T Any N M1b

1. Detterbeck FC, et al. Chest. 2017;151:193-203; 2. American Joint Committee on Cancer (AJCC). 2012. 1-2; 3. Kay FU, et al. World J Radiol. 2017;9:269-279.

Stage lllAStage lllA



Question

• MRI 3-mm lesion L frontal lobe
• What do you do about it?

April 5 Postoperative



Question 2

What is her benefit of chemotherapy?
1. 0%
2. 5%
3. 15%
4. 25%

?



STRATIFIED
Nodal
N0  N1

No Chemotherapy
T2N0
T1–2N1

N = 482
Chemotherapy
VbP* × 4 cycles

Winton T, et al ASCO 2004. Abstract 7018.

*Cisplatin  50 mg/m2 day 1, 8 q4w
Vinorelbine 25 mg/m2 weekly × 16

2004

Canadian Cancer Trials Group BR.10 – Study Design



Canadian Cancer Trials Group BR.10
Stage IB, II 
Cisplatin-vinorelbine 4 cycles vs no treatment

5-yr: 69% vs 54%

HR: 0.69  P = .009
15%

OS

Winton T, et al ASCO 2004. Abstract 7018.

2004



6th Edition 2002–2009



Stage 1B Stage II

15%



Plan

• Cisplatin-vinorelbine 4 cycles followed by 1 year of osimertinib



Question

• What is her benefit from osimertinib?



ADAURA: DFS by Stage 
Stage IB Stage II Stage IIIA

2-year DFS rate, % (95% CI)

– Osimertinib 88 (78, 94) 91 (82, 95) 88 (79, 94)

– Placebo 71 (60, 80) 56 (45, 65) 32 (23, 41)

Overall HR (95% CI) 0.39 (0.18–0.76) 0.17 (0.08–0.31) 0.12 (0.07–0.20)
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ESMO 2022



Course

• Adjuvant cisplatin-vinorelbine, June–August 2022

• Osimertinib, September 2022–ongoing 

• No side effects 



Tumor Board Discussion

Moderator: Corey Langer, MD, FACP  

All faculty



Session Close

Corey Langer, MD



Meeting evaluation

> Please complete the evaluation link that will be sent to you via chat



Question 1?
In the EMPOWER-Lung 1 trial, cemiplimab showed improvement over chemotherapy in:

1. PFS only

2. OS only

3. PFS and OS
4. Neither



Day 2: Plenary Sessions
Monday, 24 October 2022 from 4.00 PM – 7.00 PM EDT
Time (EDT) Title Speaker
4.00 PM – 4.10 PM
(10 min)

Session Open
• ARS questions

Corey Langer and 
Carlos Barrios

4.10 PM – 4.40 PM
(30 min)

Interactive Discussion: Regional Challenges in NSCLC Management
• Interactive discussion and Q&A (15 min)

Moderator: Carlos Barrios 
All faculty

4.40 PM – 5.00 PM
(20 min)

Current Diagnostic Options and Initial Management of Early-Stage NSCLC in Latin America
• Overview of currently available diagnostic methods and treatment options for early-stage NSCLC (resectable vs unresectable) William William

5.00 PM – 5.20 PM
(20 min)

Current Treatment Options for Metastatic NSCLC in Latin America
• Overview of currently available treatment options for metastatic NSCLC Carlos Barrios

5.20 PM – 5.50 PM
(30 min)

Tumor Board Discussion
• Patient case 1 (10 min)
• Patient case 2 (10 min)
• Discussion and Q&A (10 min)

Moderator: Carlos Barrios
Caio Abner Leite
Alvaro Guimaraes Paula
All faculty

5.50 PM – 6.00 PM
(10 min) Break

6.00 PM – 6.20 PM
(20 min)

Monitoring and Managing Immunotherapy-Related AEs
• Optimal monitoring and managing of the most common AEs associated with immunotherapy Edgardo S. Santos 

6.20 PM – 6.50 PM
(30 min)

Tumor Board Discussion
• Patient case (10 min)
• Discussion and Q&A (20 min)

Moderator: Corey Langer
Barbara Melosky
All faculty

6.50 PM – 7.00 PM
(10 min)

Session Close
• ARS questions Carlos Barrios



Thank you!

> Thank you to our sponsor, expert 
presenters, and to you for your participation

> Please complete the evaluation link that 
will be sent to you via chat

> The meeting recording and slides presented 
today will be shared on the 
globallungcanceracademy.com website 
within a few weeks

> If you have a question for any of our experts 
that was not answered today, you can 
submit it through the GLCA website in 
our Ask the Experts section

THANK YOU!



Global Lung Cancer 
Academy
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Patient Care

SEE YOU MONDAY!
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