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Immune checkpoints



PD-L1 in lung cancer

Remember that PD-L1 is a qualitative score (both TPS and CPS)
Remember that PD-L1 is a continuous variable (not binary) variable



*Buttner et al JCO 2017

Assay heterogeneity

There are multiple assays to test for PD-L1 with different scoring guidelines and thresholds
28-8 (ipilimumab + nivolumab): 1%, 5% and 10% 
22C3 (pembrolizumab): <1%, 1-49%, and ≥50%



Caveats with PD-L1 testing

• Cytologic materials excluded from PD-L1 assessment in trials
– Nearly 1/3 of lung samples are FNAs or from pleural sample
– How well do FNA reliably represent immune compartment? 

• Potential spatial heterogeneity
– To what extent is their concordance between primary and metastatic 

sites. Some controversy here1-2

• Potential dynamic heterogeneity
– PDL1 is not a static variable! Cancers and immune microenvironment 

evolve in response to anti-cancer therapies3

1Sakakibara Clin Lung Cancer 2017 3Choe Clin Lung Cancer 2017
2Midha JCO 2017



Caveats with PD-L1 reporting

PD-L1 is a continuous variable, but trials will analyze data as categorical variable. 
– KEYNOTE-189: PD-L1 (22C3) <1%, 1-49%, and  ≥ 50%
– Checkmate 227: PD-L1 (28-8) <1% vs >1%

Aguilar Lancet Oncol 2019



Tumor mutation burden
Tumor mutational burden (TMB) is a numeric 
index that expresses the number of mutations 
per megabase (muts/Mb) harbored by tumor 
cells in a neoplasm.

Key assumption - direct link between protein 
coding changes and number of potential 
neoantigens within tumor genome



How TMB is calculated

Klempner Oncologist 2020

Controversy – TMB thresholds     
(i.e. what counts as high or low) 
varies widely across targeted NGS 
panels, bioinformatics, and among 
different neoplasms



Klempner Oncologist 2020



TMB-High relevant when CD8 T cells 
correlate with neoantigen load

McGrail Annal Oncol 2022



Ricciuti JAMA Onc 2022

High TMB (>19 Muts/Mb) associated with improved ORR 
and PFS in mNSCLC. 

Subset analysis shows benefit irrespective of PDL1 



A patient has an EGFR Exon 19 
deletion and a PD-L1 of 80%. 

What therapy should I use first?



Advanced NSCLC*

*Locally advanced (not amenable to chemoXRT) or metastatic
**Indicates preferred options
†Second line setting only

Oncogene driver No driver mutation

ALK: Alectinib**, brigatinib, lorlatinib, 
crizotinib, ceritinib

ROS1: Entrectinib**, crizotinib, ceritinib

RET: Selpercatinib**, pralsetinib**, 
cabozantinib

BRAF V600E: Dabrafenib / trametinib**

MET Exon 14: Capmatinib, tepotinib, 
crizotinib

NTRK: Larotrectinib, entrectinib

Non-squamous

PDL1 ≥ 1%
- Pembrolizumab
- Platinum + pemetrexed + 
pembrolizumab
- Carboplatin + paclitaxel + 
bevacizumab + atezolizumab
- Carboplatin + abraxane + 
atezolizumab
- Nivolumab + ipilimumab
- Nivolumab + ipilimumab + 
platinum + pemetrexed

PDL1 ≥ 50% (including above)
- Atezolizumab
- Cemiplimab

Squamous

PDL1 ≥ 1%
- Pembrolizumab
- Platinum + paclitaxel + 
pembrolizumab
- Carboplatin + paclitaxel + 
bevacizumab + atezolizumab
- Carboplatin + abraxane + 
pembrolizumab
- Nivolumab + ipilimumab
- Nivolumab + ipilimumab + 
platinum + paclitaxel

PDL1 ≥ 50% (including above)
- Atezolizumab
- Cemiplimab

EGFR: Osimertinib**, erlotinib, afatinib, 
gefitinib, erlotinib + ramucirumab

EGFR Exon 20†: Amivantamab, mobocertinib
KRAS G12C†: Sotorasib
HER2†: Trastuzumab deruxtecan (T-Dxd)



Caution with ICI monotherapy in never smokers

Zhao Frontier Oncol 2021



A word on waiting for molecular testing

Mhanna Curr Treat Options Oncol 2019



Higher iRAE with sequential immunotherapy and 
targeted therapy

• Remember that checkpoint inhibitors have long half lives!
• Multiple studies have shown marked increase in immune toxicity 

when TKI is given after checkpoint inhibitor therapy1-3

• Especially in never/light smoker with lung cancer, my practice
– If clinically stable à wait for molecular testing (NGS) to rule out 

”drive oncogenes” such as EGFR, ALK, ROS1, RET
– If symptomatic (needs urgent therapy) à start chemotherapy for 1-2 

cycles and hold immunotherapy until molecular results. 

1Schoenfeld Annal Oncol 2019;  2Oshima JAMA Onc 2019; 3 Lin JTO 2019



45 pack-year smoker has stage IV NSCLC. 
She is minimally symptomatic. NGS with 
KRAS G12C, STK11, TP53. PD-L1 85%

Should I use chemo-ICI or ICI alone?



Chemotherapy + ICI versus ICI for PDL1 ≥ 50%

Akinboro ASCO 2022 - Abstract 9000



STK11 and KEAP1 negative prognostic 
markers to ICI among KRAS NSCLC

Ricciuti J Thorac Oncol 2022



Personal practice perspective for PD-L1 ≥ 50%

ICI monotherapy Chemotherapy + ICI
Heavy smoker Never smoker or light smoking history
Minimally symptomatic Symptomatic and would be benefit from 

cytoreduction from chemotherapy
KRAS mutation without STK11, KEAP1, TP53 +/- KRAS mutation with STK11, KEAP1, TP53
CKD Stage III or borderline renal dysfunction Excellent renal function



65 pack-year smoker has stage IV NSCLC. 
He is on maintenance ipilumumab + 

nivolumab for 3 years. NGS with actionable 
drivers. PD-L1 90%

How long should I continue ICI?



Zalcman IFCT-1701 trial



Zalcman IFCT-1701 trial

Terminated early due Ipi+Nivo
combination no longer being 
reimbursed in Europe



Personal practice pattern for duration of 
maintenance ICI (+/- pemetrexed)

• I typically continue pemetrexed and pembrolizumab for non-
squamous NSCLC for up to two years
– Potentially higher rates of renal toxicity with this approach
– Six months may be reasonable given IFCT findings

• Potential use case for tissue-informed MRD monitoring? 



Moding Nature Cancer 2020



THANK YOU

Email: tejas.patil@cuanschutz.edu
Twitter: @TejasPatilMD
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