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Data

Biomarkers

Building on Data

How I use it

Objectives

Shirish M. Gadgeel, MD; @ShirishGadgeel
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Cases-

66 year old with CNS Metastasis

August 2021

NGS- ARID1A, CDKN2A, NGS- Kras G13C, STK11, CDKN2A

TP53, NF1; PD-L1- 100% PD-L1- 70%

Shirish M. Gadgeel, MD; @ShirishGadgeel

69 year old with multiple bone mets, 4 

months post surgery for stage IB cancer 

November 2023
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KEYNOTE 24- 5 year survival - 31.9%

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeel

Reck, et al , J Clin Oncol, 2021 

Shirish M. Gadgeel, MD; @ShirishGadgeel
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PFS and OS with PD(L)-1 Monotherapy

References a. Reck JCO 2021; b. De Castro JCO 2002; c. Jassem JTO 2021; Ozguroglu Lancet Oncol 2023

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeel

Trial Treatment PD-L1
ORR 

(%)

Median 

PFS

Median 

OS

KEYNOTE-024[a] Pembrolizumab 

(n = 154)
≥ 50% 46.1 7.7 mo 26.3 mo

KEYNOTE-042[b] Pembrolizumab

(n = 299)
≥ 50% 39 6.5 mo 20.0 mo

IMpower110[c] Atezolizumab 

(n = 107)
TC3; IC3 40.2 8.2 mo 20.2 mo

EMPOWER-Lung 

1[d]

Cemiplimab

(n = 284)
≥ 50% 42.3 8.1 mo 26.1 mo

Shirish M. Gadgeel, MD; @ShirishGadgeel
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PACIFIC- Survival

Spigel DR J Clin Oncol 2022

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeelShirish M. Gadgeel, MD; @ShirishGadgeel
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1. Felip E, et al. Lancet. 2021;398:1344-1357. 2. Felip E, et al. WCLC 2022.

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeel

DFS at Interim Analysis: Median fu, 32.2 mo1IMpower010 Study of Adjuvant Atezolizumab 
After Chemotherapy for Completely Resected 
Stage IB-IIIA NSCLC 

WCLC 2022 - Update at median fu of 45.3 mo2:
• First prespecified IA of OS - immature

• PD-L1 ≥ 1%, Stage II–IIIA: HR, 0.71 (95% CI, 0.49-1.03)
• PD-L1 ≥ 50%: HR, 0.42 (95% CI, 0.23-0.78)

• Now new or unexpected safety signals
• Final DFS analysis not conducted (required number of DFS events 

not reached)

PD-L1 ≥ 1%

Stage II–IIIA

Stage II–IIIA

ITT

Shirish M. Gadgeel, MD; @ShirishGadgeel



@TLCconference     #TexasLung24Speaker:

PD-L1 Expression a Continuous Variable

Aguilar EJ, Ann Oncol 2019

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeelShirish M. Gadgeel, MD; @ShirishGadgeel
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EMPOWER-1: PD-L1 TPS Score and Efficacy

Ozgurlgo M, et al Lancet Oncology 2023

Overall survival, Progression free survival and Response 

rate was SUPERIOR with Cemiplimab in patients with 

TPS ≥ 90% 

Shirish M. Gadgeel, MD; @ShirishGadgeel



@TLCconference     #TexasLung24Speaker:

Impact of KRAS mutation on IO efficacy

10

Jeanson A et al, J Thorac Oncol, 2019.

Shirish M. Gadgeel, MD; @ShirishGadgeel
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Impact of STK11 mutation on IO efficacy

11

Skoulidis F et al, Cancer Discovery, 2019.

Shirish M. Gadgeel, MD; @ShirishGadgeel
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STK11 and PD-L1 TPS ≥ 1%

Skoulidis, Cancer Discovery 2018

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeelShirish M. Gadgeel, MD; @ShirishGadgeel
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CT-DNA clearance data in Empower-01 study

13

Vokes N et al, ASCO 2023.

Shirish M. Gadgeel, MD; @ShirishGadgeel
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Empower 01: correlation between ct-DNA clearance and 

overall survival

14

Vokes N et al, ASCO 2023.

Shirish M. Gadgeel, MD; @ShirishGadgeel
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FLATIRON Data: Overall survival in PDL1≥50%

CIT-mono

(n=351)

CIT-combo

(n=169)

Events, n (%) 168 (49) 78 (46)

OS, mo

Median (95% CI)

22.05 

(18.33, 30.29)

20.96 

(15.31, NA)

Follow-up, mo

Median (IQR)

23.46 

(15.74, 28.71)

19.92 

(14.92, 26.25)

CIT-combo vs 

CIT-mono (reference)

Hazard ratio 

(95% CI)
P value

Unadjusted analysis 0.98 (0.75, 1.28) 0.868

Adjusted analysis 1.03 (0.77, 1.39) 0.833

Unadjusted analysis
CIT-mono (n=351)

CIT-combo (n=169)

P=0.87

CIT-mono

CIT-

combo

Time (months)

Time (months)

Peters, S, ESMO 2021

Similar results from FDA Analysis

Akinboro O, ASCO 2022

Ongoing Phase III PERSEE Trial

NCT04547504

Shirish M. Gadgeel, MD; @ShirishGadgeel
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BR.36 stage 2-A Biomarker-Directed, Open Label, Multi-Center Phase 

II/III Study of Molecular Response Adaptive Immuno-Chemotherapy in 

Patients with NSCLC

NCT04093167, Anagnostou et al., Nat Med, 2023Slide courtesy from Dr. Valsamo Anagnostou

Shirish M. Gadgeel, MD; @ShirishGadgeel
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EVOKE-02: Study Design

a Dose de-escalation safety run-in period to determine the RP2D of SG for cohorts C and D. b Carboplatin dosed as area under the concentration versus time curve 5. c

Per RECIST v1.1.

1. Cho BC et al. WCLC 2023. Abstract OA05.04.

• At data cutoff (June 16, 2023), median (range) follow-up for cohorts A and B was 5.0 mo 

(95% CI,1.7-12.0) and 5.8 mo (95% CI, 1.0-12.2), respectively

• The preliminary efficacy data reported in this presentation are results by investigator assessment

• Stage IV NSCLC 

• Measurable disease per 

RECIST v1.1

• No known actionable genomic 

alterations

• ECOG PS 0-1

• No prior systemic treatment for 

metastatic disease

N ≈ 176-224

Squamous/nonsquamous NSCLC; 

PD-LQ TPS <50% (n ≈ 60)

Nonsquamous NSCLC 

(n ≈ 40)

Squamous NSCLC 

(n ≈ 40)

Squamous/nonsquamous NSCLC; 

PD-L1 TPS ≥50% (n ≈ 30)

Cohort A

Cohort B

Cohort C

Cohort D

21-day cycles

Sacituzumab govitecan

+ pembrolizumab 

+ carboplatinb

Primary endpoints

• ORRc

• DLTs in safety lead-ins

Key secondary 

endpoints

• DCR, DOR, and PFSc

• OS

• Safety

R

21-day cycles 

Sacituzumab govitecan

+ pembrolizumab

Carboplatin

safety run-ina

Any PD-L1 TPS 

(n ≈ 6-18)

An Open-Label, Multicohort, Phase 2 Study

Shirish M. Gadgeel, MD; @ShirishGadgeel
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EVOKE-02: Change in Target Lesions

Best overall response

Partial response (n = 30)

Stable disease (n = 20)

Progressive disease (n = 4)

Cohort A (PD-L1 TPS ≥50%)

Cohort B (PD-L1 TPS <50%)
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Based on these results a randomized phase 3 trial has been initiated 

EVOKE-03/KEYNOTE D46

Shirish M. Gadgeel, MD; @ShirishGadgeel
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KEYNOTE 598

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeel

Boyer M, J Clin Oncol 2021

KEYNOTE 598

PDL1 ≥ 50%

Pembrolizumab+Ipilimumab

Vs.

Pembrolizumab

Shirish M. Gadgeel, MD; @ShirishGadgeel
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CITYSCAPE- Tiragolumab+Atezolizumab

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeel

Cho B, Lancet 2022

≥ 50%- 16.1mo vs. 4.1mo, HR- 0.29

1-49%- 4.0mo vs. 3.6mo, HR- 1.07

≥ 50%- NE vs. 12.8mo, HR- 0.23

1-49%- 13.3mo vs. 14.5mo, HR- 1.16

SKYSCRAPER 1- Tiragulomab plus atezolizumab demonstrated numerically superior overall survival 22.9 

versus 16.7 months, (HR-0.81) in PDL1 high NSCLC patients, at second interim analysis. Data not mature
August 23rd 2023, Press Release

Shirish M. Gadgeel, MD; @ShirishGadgeel
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Case- 66 year old female patient with CNS Metastasis

August 2021 February 2024

NGS- ARID1A, CDKN2A, TP53, NF1; PD-L1- 100%

Single agent Pembrolizumab for 2 years

Shirish M. Gadgeel, MD; @ShirishGadgeel
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Case- 69 year old with multiple bone mets 4 months post 

surgery 

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeelShirish M. Gadgeel, MD; @ShirishGadgeel

NGS- Kras G13C, STK11, CDKN2A, PDL1- 70%

Treated with Checkmate 9LA

Patient has immune mediated hepatitis. Currently on steroid taper  

November 2023 March 2024
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• 5-year survival ranges from 25-30% in PD-L1 high NSCLC 

patients treated with anti-PD(L)-1 therapy

• Biomarkers that identify long-term survivors remain to be 

defined

• Combination treatments-IO, ADC and chemotherapy, in 

clinical trials 

Future Directions

Shirish Gadgeel, Henry Ford Cancer Institute, @ShirishGadgeelShirish M. Gadgeel, MD; @ShirishGadgeel


