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Most important advances in
LUNG CANCER

Susan C. Scott, MD
Johns Hopkins University



What’s new in NSCLC?

Neoadjuvant chemo-IO

Adjuvant IO

Cemiplimab for metastatic PDL1 high

Frontline metastatic dual IO

Adjuvant osimertinib for EGFRm

Trastuzumab deruxtecan for HER2m

Sotorasib for KRASm



Who should get 
neoadjuvant chemo-

immunotherapy?



aNCT02998528; bTNM Classification of Malignant Tumors 7th edition; cDetermined by the PD-L1 IHC 28-8 pharmDx assay (Dako); dIncluded patients with PD-L1 expression status not evaluable and indeterminate; eNSQ: 
pemetrexed + cisplatin or paclitaxel + carboplatin; SQ: gemcitabine + cisplatin or paclitaxel + carboplatin; fVinorelbine + cisplatin, docetaxel + cisplatin, gemcitabine + cisplatin (SQ only), pemetrexed + cisplatin 
(NSQ only), or paclitaxel + carboplatin; gPer healthcare professional choice; hEFS defined as the time from randomization to any progression of disease precluding surgery, progression or recurrence of disease after 
surgery, progression for patients without surgery, or death due to any cause; patients with subsequent therapy were censored at the last evaluable tumor assessment on or prior to the date of subsequent therapy.

Neoadjuvant chemo-immunotherapy: 
CheckMate 816

Chemof Q3W (3 cycles)

NIVO 360 mg Q3W 
+

chemoe Q3W (3 cycles)
R

1:1

Key eligibility criteria

• Newly diagnosed, resectable, 
stage IB (≥ 4 cm)–IIIA NSCLC 
(per AJCC 7th editionb)

• ECOG PS 0–1
• No known sensitizing EGFR

mutations or ALK alterations

Stratified by
Stage (IB–II vs IIIA), 

PD-L1c (≥ 1% vs < 1%d), and sex

Surgery 
(within 6 

weeks
post-

treatment) 

Optional 
adjuvant 

chemo ± RTg

Follow-up
N = 358 Radiologic 

restaging

Primary endpoints
• pCR by BIPR
• EFSh by BICR

Secondary endpoints
• MPR by BIPR
• OS
• Time to death or 

distant metastases

Key exploratory analysis
• EFS by pCR status

Forde PM et al AACR 2021
Forde PM et al NEJM 2022

Enrolled Stage Histology Smoking Platinum chemo

358 IB/II  36% Nonsquam 49% Ever    89% Cisplatin 72%

IIIA   65% Squamous 51% Never 11% Carboplatin 28%



Neoadjuvant chemo-immunotherapy: 
CheckMate 816

Forde PM et al NEJM 2022



Neoadjuvant chemo-immunotherapy: 
CheckMate 816

Spicer J et al ASCO 2021

No signal for inferior surgical 
outcomes with pre-operative 

chemo-IO



• Resectable at dx
• Stage II-IIIA

• Tumors >4 cm
• N0 or N1
• Single station N2

• EGFR/ALK negative

Who should get 
neoadjuvant chemo-

immunotherapy?

NCCN 5.2022

Bottom line:
Neoadjuvant chemo-nivolumab for resectable NSCLC w/o driver



Who should get 
adjuvant 

immunotherapy?



Wakelee HA et al ASCO 2021

Adjuvant immunotherapy: 
IMpower010

Enrolled Stage Histology PDL1 Smoking Mutations

1005 IB/II  59% Nonsquam 66% >1%  55% Ever  78% EGFR 11.6%

IIIA   41% Squamous  34% <1%  45% Never 22% ALK  3.3%



Adjuvant immunotherapy: 
IMpower010

Wakelee HA et al ASCO 2021



Adjuvant immunotherapy: 
IMpower010

Wakelee HA et al ASCO 2021
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Wakelee HA et al ASCO 2021

Adjuvant immunotherapy: 
IMpower010



Adjuvant immunotherapy: 
IMpower010

Felip E et al ESMO 2022

Bottom line:
Adjuvant atezolizumab approved in PDL1 >1%, appears most benefit in >50%



Adjuvant immunotherapy: 
PEARLS

Pas-Ares L, et al ESMO Virtual 2022

Enrolled Stage Histology PDL1 Chemo Mutations

1177 IB/II  71% Nonsquam 65% >1%  60% No  14% EGFR 6.2%

IIIA   29% Squamous  35% <1%  40% Yes  86% ALK  1%



Adjuvant immunotherapy: 
PEARLS

Overall Population PDL1 TPS ≥50%

O’Brien M, et al Lancet 2022



Adjuvant immunotherapy: 
PEARLS

O’Brien M, et al Lancet 2022



Who should get 
adjuvant 

immunotherapy?

Factors to consider
• Stage/risk of recurrence
• PD-L1
• Pathologic response
• Prior chemotherapy
• Tolerance to neoadjuvant
• Risk of toxicity

If no neoadjuvant IO:
• PD-L1 >50% – YES
• PD-L1 1-49% – Maybe, approved
• PD-L1 <1% – Probably no, not approved

If yes neoadjuvant IO:



What are the options 
for advanced NSCLC 

PDL1 ≥50%?



PD-L1 ≥ 50%PD-L1 1-49%PD-L1 <1%

Atezolizumab

Cemiplimab

Pembrolizumab + chemo

Atezolizumab + chemo +/- bev (NSQ only)

Nivolumab + ipilimumab

Nivolumab + ipilimumab + chemo

KEYNOTE 024/042

IMPower110

EMPOWER Lung 1

CheckMate 227

KEYNOTE 189/407

IMPower 130/150

CheckMate 9LA

Pembrolizumab

Scott SC 2022

Frontline immunotherapy in advanced NSCLC



Frontline immunotherapy:
EMPOWER Lung-1

Sezer et al, ESMO 2020



Frontline immunotherapy:
EMPOWER Lung-1

Sezer et al, Lancet 2021



What are the options 
for advanced NSCLC 

PDL1 ≥50%?

Keynote-024

ORR mOS HR-OS % 2 year OS Gr ≥3 AE
Keynote 024 46% 26.3 vs 13.4 0.62 (0.48-0.81) 51.5 vs 34.5 27%
IMPower110 38% 20.2 vs 14.7 0.76 (0.54-1.09) Not reported 34%
EMPOWER Lung 1 39% NR vs 14.2 0.57 (0.42-0.77) 50.4 vs 27.1 14%

Reck et al, J Thoracic Onc 2021; Sezer et al, Lancet 2021; Jassem et al, J Thoracic Onc 2021

Bottom line:
Cemiplimab is an approved alternative for advanced NSCLC PDL1 >50%



What are the options 
for advanced NSCLC 

PDL1 0%?



PD-L1 ≥ 50%PD-L1 1-49%PD-L1 <1%

Atezolizumab

Cemiplimab

Pembrolizumab + chemo

Atezolizumab + chemo +/- bev (NSQ only)

Nivolumab + ipilimumab

Nivolumab + ipilimumab + chemo

KEYNOTE 024/042

IMPower110

EMPOWER Lung 1

CheckMate 227

KEYNOTE 189/407

IMPower 130/150

CheckMate 9LA

Pembrolizumab

Scott SC 2022

Frontline immunotherapy in advanced NSCLC



Dual immunotherapy in advanced NSCLC:
CheckMate 227

Paz-Ares L et al, ASCO 2021



Dual immunotherapy in advanced NSCLC:
CheckMate 227

Paz-Ares et al, J Thoracic Onc 2022

PD-L1 ≥1% 



Dual immunotherapy in advanced NSCLC:
CheckMate 227

Paz-Ares et al, J Thoracic Onc 2022

PD-L1 <1% 



Dual immunotherapy in advanced NSCLC:
CheckMate 227

Paz-Ares et al, J Thoracic Onc 2022

PD-L1 <1% Squamous 



Dual immunotherapy in advanced NSCLC:
CheckMate 9LA

Reck M et al, ASCO 2021



Dual immunotherapy in advanced NSCLC:
CheckMate 9LA

Reck M et al, ASCO 2021



Dual immunotherapy in advanced NSCLC:
CheckMate 9LA

Paz-Ares et al, Lancet Oncol 2021



What are the options 
for advanced NSCLC 

PDL1 0%?

Pembrolizumab + chemo

Atezolizumab + chemo +/- bev (NSQ only)

Nivolumab + ipilimumab

Nivolumab + ipilimumab + chemo

CheckMate 227 CheckMate 9LA
Nivo/Ipi v Chemo Nivo/Ipi/Chemo vs Chemo

Nonsquamous 0.81 (0.67-0.99) 0.71 (0.53-0.95)
Squamous 0.68 (0.51-0.89) 0.70 (0.48-1.01)

Nonsquamous 0.69 (0.53-0.89) 0.75 (0.54-1.04)
Squamous 0.53 (0.34-0.84) 0.48 (0.28-0.81)

PD-L1 ≥1%

PD-L1 <1%

Hellman et al, NEJM 2019; Paz-Ares et al, J Thoracic Onc 2022; Paz-Ares et al, Lancet Oncol 2021; Reck et al, ASCO 2021

All AE Nivo/Ipi Chemo Nivo/Ipi/Chemo Chemo
Treatment-related Gr 3-4 33% 36% 47% 38%
Treatment-related SAE 25% 14% 30% 18%
TRAE leading to discontinuation 18% 9% 22% 8%
Treatment-related death 1% 1% 2% 2%

    

CheckMate 227 CheckMate 9LA

Bottom line:
Consider dual IO (ipi/nivo) regimens for PDL1 0 squamous. Beware toxicity.



Molecular target Approved drugs

EGFR exon 19, 21

Osimertinib Afatinib
Erlotinib Gefitinib
Erlotinib+ ramucirumab
Erlotinib + bevacizumab

EGFR exon 20 Amivantamab Mobocertinib

ALK
Alectinib Ceritinib
Brigatinib Crizotinib
Lorlatinib

BRAF V600E Dabrafenib + Trametinib

NTRK fusion Entrectinib Larotrectinib

MET exon 14 Capmatenib Crizotinib
Tepotenib

ROS1 Entrectinib Ceritinib
Crizotinib Lorlatinib

RET Selpercatinib
Pralsetinib

HER2 Trastuxumab deruxtecan

KRAS G12C Sotorasib

Targetable molecular 
alterations in NSCLC

Thai AA et al, Lancet 2021.



• Who will benefit?
• Chemo before osi?
• How long to continue osi?
• What to do on relapse?

How to manage 
EGFRm NSCLC

after resection?

Adjuvant osimertinib

Wu Y et al, NEJM 2020



EGFR: Adjuvant osimertinib
ADAURA

Enrolled Race Mutations Stage Node Chemo

682 Asian          60% Ex19del  55% IB/II  65% N0        40% No  40%

Non-Asian  40% L858R     45% IIIA 35% N1/N2  60% Yes  60%

Herbst R et al, ASCO 2020
Wu Y et al, NEJM 2020



Tsuboi M et al, ESMO 2022

EGFR: Adjuvant osimertinib
ADAURA



Tsuboi M et al, ESMO 2022

EGFR: Adjuvant osimertinib
ADAURA



Tsuboi M et al, ESMO 2022

EGFR: Adjuvant osimertinib
ADAURA



• Most benefit in highest risk
- Osi after CRT? (LAURA trial)

• Use chemo first when indicated
• OFF: Close surveillance including MRI brain
• ON: Continue osi beyond 3 years?

- Monitor closely after d/c
• Relapse on osi:

1. Repeat NGS
2. Treat: local tx, chemo, trial

How to manage 
EGFRm NSCLC

after resection?

Adjuvant osimertinib

Tsuboi M et al, ESMO 2022



DESTINY-Lung01 (2L)
ORR 55%
DCR 92%
mPFS 8.2m
mOS 18.6m

Gr ≥3 TRAE 46%
ILD 26%, 2 deaths

How to manage 
advanced NSCLC with 

HER2 mutation?

HER2 Alterations
Mutation (ex20ins)
Amplification (CNV)
Overexpression (IHC 3+)

Li BT et al, NEJM 2022

1. Chemo +/- IO
2. Trastuzumab deruxtecan



Goto K et al, ESMO 2022

HER2: T-DXd dosing
Destiny-Lung02



HER2: T-DXd dosing
Destiny-Lung02

Goto K et al, ESMO 2022

Bottom line:
Consider TDXd at 5.4 mg/kg for HER2 mutated NSCLC.



How to manage 
advanced NSCLC with 
KRASG12C mutation?

1. Chemo +/- IO
2. Sotorasib or docetaxel

Skoulidis F et al, NEJM 2021

CodeBreak 100
ORR 37%
DCR 81%
mPFS 6.8m
mOS 12.5m



Johnson ML et al, ESMO 2022

KRAS: Sotorasib (CodeBreaK 200)



Johnson ML et al, ESMO 2022

KRAS: Sotorasib (CodeBreaK 200)



Johnson ML et al, ESMO 2022

KRAS: Sotorasib (CodeBreaK 200)



Leighl N et al, ESMO 2022

KRAS: Sotorasib (CodeBreaK 200)

Bottom line:
Try sotorasib after chemo-IO for KRASm. Need more data on tx combinations and sequencing.



What’s new in NSCLC?

Neoadjuvant chemo-IO

Adjuvant IO

Cemiplimab for metastatic PDL1 high

Frontline metastatic dual IO

Adjuvant osimertinib for EGFRm

Trastuzumab deruxtecan for HER2m

Sotorasib for KRASm



Q&A
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