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Approved Immunotherapy Agents in NSCLC
• Metastatic disease

– 1st Line
• Pembrolizumab with or without chemotherapy
• Atezolizumab with chemotherapy and bevacizumab
• Nivolumab and Ipilimumab with or without chemotherapy
• Cemiplimab

– 2nd line
• Pembrolizumab
• Nivolumab
• Atezolizumab

• Adjuvant Therapy
– Atezolizumab
– Pembrolizumab

• Stage III after Chemo-RT
– Durvalumab

• Neoadjuvant Therapy
– Chemotherapy plus Nivolumab

• Perioperative Therapy
– Pembrolizumab (soon?)



• Phase 3 randomized trial
• Compared pembrolizumab 200mg q3week vs 

investigator choice chemotherapy in first line NSCLC
• Patients needed to have 50% or greater PD-L1 staining 

in tumor cells using PD-L1 IHC 22C3 pharmDx assay to 
be enrolled

• This biomarker cutoff was predefined
• Primary endpoint: PFS
• Secondary endpoints: OS, ORR, Safety

Reck et al. NEJM 2016

PD-L1 High - Keynote 24



Reck et al. NEJM 2016

Keynote 24



• Similar to Keynote-024, but utilized 
atezolizumab

• 572 patients PD-L1 expression on at least 1% 
of tumor cells or tumor-infiltrating immune 
cells covering at least 1% of the tumor area 
as determined by the SP142 assay was 
required

• For pts who had the highest expression of 
PD-L1 (≥50% of tumor cells or ≥10% of 
tumor-infiltrating immune cells) (205 patients), 
the median overall survival was 20.2 months 
for atezolizumab vs.13.1 months for 
chemotherapy; HR 0.59

Herbst et al. NEJM 2020

IMpower110



• Similar to Keynote-024, but utilized 
cemiplimab

• 710 patients 
• Median OS was not reached with 

cemiplimab vs 14.2 months with 
chemotherapy, HR 0.57

• Median progression-free survival was 8.2 
months with cemiplimab versus 5.7 
months with chemotherapy, HR 0.54

EMPOWER-Lung 1

Sezer et al. Lancet 2021



• Phase 3 study comparing pembrolizumab vs platinum-
based chemotherapy for metastatic NSCLC

• Tumors must express PD-L1 at 1% or higher
• Primary endpoints were overall survival in patients with a 

TPS of 50% or greater, 20% or greater, and 1% or greater, 
assessed sequentially

• 1274 patients enrolled

Keynote-042

Mok et al. Lancet 2019



(A) PD-L1 TPS 50% or greater population. (B) PD-L1 TPS 20% or greater population. (C) PD-L1 TPS 1% or 
greater population. (D) PD-L1 TPS 1–49% population (exploratory analysis). Tick marks indicate censoring of the 
data at the last time the patient was known to be alive. 

Keynote-042

Mok et al. Lancet 2019



Keynote-042 was a positive trial and led to FDA approval for 
pembrolizumab for PD-L1 positive patients. However, the 
data is weak for PD-L1 1-49% (HR 0.92), and unless a frail 
patient, do not favor immuno-monotherapy for this patient 
population



• Phase 3 randomized trial
• Compared pembrolizumab 200mg q3week + platinum and 

pemetrexed vs chemotherapy in first line nonsquamous 
NSCLC

• All PD-L1 staining allowed on study, stratified by PD-L1 by 
1% or higher

• Primary endpoint: OS and PFS
• 616 enrolled

L Gandhi et al. N Engl J Med 2018

Chemo + IO- Keynote 189



OS

L Gandhi et al. N Engl J Med 2018

Keynote 189



L Paz-Ares et al. N Engl J Med 2018

Platinum + Taxane + Pembrolizumab vs. Chemotherapy alone in SCC NSCLC

Keynote 407



• Phase 3 study comparing atezolizumab with chemotherapy and the 
VEGF inhibitor bevacizumab (ABCP) vs. atezolizumab with 
chemotherapy alone (ACP) vs. the control arm of chemotherapy with 
bevacizumab (BCP) for non-SCC NSCLC

•  ABCP was shown to improve overall survival vs. BCP (HR 0.78)

IMpower 150

Socinski et al. NEJM 2018



• Multicenter phase 3 randomized study of Nivolumab and Ipilimumab 
vs SOC chemotherapy

• Independent primary endpoint PFS in high TMB patients, OS in PD-
L1 ≥ 1%

• First line therapy for squamous or non-squamous histology, no 
activating mutations

Ramalingam et al. ASCO 2020

Checkmate-227



• 1739 patients enrolled overall
• 4-year OS rate with nivolumab plus ipilimumab versus chemotherapy was 29% 

versus 18% (PD-L1 ≥1%); and 24% versus 10% (PD-L1 <1%)
• All patients off immunotherapy for 2 years

Led To FDA approval for Nivo-IPI ≥ 1% Paz-Ares et al. JTO 2021

Checkmate-227, 4-Year Update



• Phase 3 study examining Nivo-IPI combined with chemotherapy (for only 
2 cycles) vs SOC chemotherapy for untreated metastatic NSCLC

• 719 patients randomized

• Primary endpoint was overall survival

• OS favored IO-IO combination(15.6 months vs 10.9 months in the 
control group (HR 0.66)

• 40% of patients had PD-L1 < 1%

Checkmate 9LA

Paz-Ares Lancet Onc. 2021



Overall Population

PD-L1 < 1% Population

Paz-Ares Lancet Onc. 2021

Checkmate 9LA



9LA update



Chemo–IO and IO-IO are reasonable options regardless of PD-
L1 status for metastatic NSCLC

How to choose between the options, especially for PD-L1 high 
patients?



Exploratory OS, PFS, and ORR: NSCLC PD-L1 ≥50%



Toxicity- IO alone is the clear winner
Keynote 24 Keynote 42 Keynote 189 Keynote 407

Toxicity IO alone IO alone Chemo-IO Chemo-IO

% of pts with any TRAE 73.4% 63% 99.8% 98.2%

% of pts with grade 3-5 
TRAEs

26.6% 18% 67.2% 69.8%

Discontinuation due to 
TRAE

7.1% 9% 13.8% 13.3%

TRAE leading to death 1/154 (<1%) 13/636 (2%) 27/405 (6.7%) 8.3%

Most common AEs Diarrhea (14.3%)
Fatigue (10.4%)
Pyrexia (10.4%)

Hypothyroidism (11%)
Fatigue (8%)
Pruritis (7%)

Nausea (55.6%)
Anemia (46.2%)
Fatigue (40.7%)

Anemia (53.2%)
Alopecia (46%)
Neutropenia (37.8%)

Most common grade 3 and 
above AEs

Skin reaction (3.9%)
Diarrhea (3.9%)
Pneumonitis (2.6%)

Pneumonitis (3%)
ALT/AST increase (1%)
Diarrhea (1%)

Anemia (16.3%)
Neutropenia (15.8%)
Thrombocytopenia (7.9%)

Neutropenia (22.7)
Anemia (15.5%)
Thrombocytopenia (6.8%)

IRAEs 29.2% 28% 22.7% 28.8%

Grade 3 or above IRAEs 9.7% 8% 8.9% 10.8%

Reck et al. NEJM 2016, Mok et al. Lancet 2019, Paz-Ares et al. NEJM 2018, Gandhi et al. NEJM 2018



• What is the PD-L1? 

• How fit is the patient? Age, PS, comorbities etc.

• How much is a more immediate response needed?

• What is the patient preference?

Some important questions:



https://ecog-acrin.org/wp-content/uploads/2021/03/EA5163-physician-fact-sheet.pdf

Insignia Clinical Trial



Cho et al. ESMO 2021



• But press release reports that  phase 3 SKYSCRAPER-01 
failed to meet its co-endpoint of PFS Cho et al. ESMO 2021









Tumor Treating Fields (TTFields) Therapy with Standard of Care
(SOC) in Metastatic Non-Small Cell Lung Cancer (mNSCLC) After
Platinum-based Therapies: Randomized, Phase 3 LUNAR Study

Ticiana Leal, MD, Winship Cancer Institute - Emory University
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Tumor Treating Fields (TTFields) Mechanism of Action 31

Ticiana Leal, MD, Winship Cancer Institute - Emory University

Dividing cancer cells
+

TTFields

Aneuploidy ER stress

ICD

Immune cell recruitmentAntigen presenting cell
 maturation

HMGB1 release ATP release 

Calreticulin exposure 
(antigen uptake)

Disruption of mitosis

• TTFields are electric fields that exert 
physical forces on electrically charged 
components in dividing cancer cells, 
leading to an antimitotic effect1,2

• Downstream effects include cell stress-
induced immunogenic cell death (ICD), 
triggering a systemic anti-tumor immune 
response3,4

ATP, adenosine triphosphate; ER, endoplasmic reticulum; HMGB1, high mobility group box 1 protein; ICD, immunogenic cell death; TTFields, Tumor Treating Fields.
1. Mun EJ et al. Clin Cancer Res. 2018;24(2):266–275; 2. Giladi M et al. Sci Rep. 2015;5:18046; 3. Voloshin T et al. Cancer Immunol Immunother. 2020;69(7):1191–1204; 
4. Barsheshet Y et al. Int J Mol Sci. 2022;23(22):14073. Figure adapted from: Shteingauz A et al. Cell Death Dis. 2018;9(11):1074.



TTFields Therapy 32

• Noninvasive anticancer treatment modality

• Delivered locoregionally to the chest by a wearable medical 
device and 2 pairs of arrays (adhesive bandages with 
biocompatible insulated ceramic discs covered by 
hydrogel)1

• Delivered to the patient’s home with 24/7 phone support by 
a device technician; continuous use (~18 h/day)

• FDA-approved* for glioblastoma and malignant pleural 
mesothelioma2–4

• Pilot study demonstrated safety and feasibility of TTFields 
therapy with pemetrexed in advanced NSCLC5

Ticiana Leal, MD, Winship Cancer Institute - Emory University

TTFields Device Array Placement

*TTFields for glioblastoma was approved via the Premarket Approval (PMA) pathway. TTFields for malignant pleural mesothelioma was approved via the Humanitarian Device Exemption (HDE) pathway.
NSCLC, non-small cell lung cancer; TTFields, Tumor Treating Fields. Image shows an actor. Used with permission from Novocure GmbH.
1. Novocure. NovoTTF™-100L system: instructions for use for unresectable pleural malignant mesothelioma; 2. Stupp R et al. Eur J Cancer. 2012;48(14):2192–2202; 
3. Stupp R et al. JAMA. 2017;318(23):2306–2316; 4. Ceresoli GL et al. Lancet Oncol. 2019;20(12):1702–1709; 5. Pless M et al. Lung Cancer. 2013;81(3):445–450.



33Ticiana Leal, MD, Winship Cancer Institute - Emory University

LUNAR Phase 3 Study Design

Key eligibility criteria
• ≥22 years of age
• Metastatic NSCLC
• Progression on/after 

platinum-based therapy
• ECOG PS 0–2

Randomized
(1:1)

TTFields therapy*
and SOC 

(Investigator’s choice ICI†

or docetaxel)

SOC
(Investigator’s choice ICI†

or docetaxel)

Baseline 
evaluation 
(incl. MRI)

N=276

Data cut-off: November 26, 2022
Study sites: 124 in 17 countries (North America, Europe, Asia)

Objective: To evaluate safety and efficacy of TTFields therapy with standard of care (SOC) compared to SOC alone 
in metastatic NSCLC progressing on or after platinum-based therapy

Q6W follow-up 
until progression

Q6W follow-up 
until progression

Survival 
follow-up

3 post-progression 
follow-up visits

Stratified by region, 
SOC treatment, and 

histology

*150 kHz; ≥18 h/day; †pembrolizumab, nivolumab, or atezolizumab.
ECOG PS, Eastern Cooperative Oncology Group performance status; ICI, immune checkpoint inhibitor; MRI, magnetic resonance imaging; NSCLC, non-small cell lung cancer; Q6W, every 6 weeks; 
SOC, standard of care; TTFields, Tumor Treating Fields.



34Ticiana Leal, MD, Winship Cancer Institute - Emory University

Baseline Disease Characteristics
TTFields + SOC 

(n=137)
SOC

(n=139)
Overall
(N=276)

Histology
Non-squamous/squamous 58%/42% 55%/45% 56%/44%

PD-L1
<1% 17% 17% 17%
1–49% 27% 29% 28%
≥50% 7% 13% 10%
Unknown* 49% 42% 45%

Prior lines of systemic therapy**
1 89% 89% 89%
2+ 11% 10% 11%

Prior ICI 31% 31% 31%
Best response to any prior therapy

Complete response 6% 4% 5%
Partial response 23% 26% 25%
Stable disease 34% 32% 33%
Progressive disease 21% 26% 24%
Unknown 15% 13% 14%

Liver metastasis† 15% 16% 16%
CNS metastasis‡ 0 1% 1%

Percentages rounded to nearest integer; totals may not equal 100%

• Available PD-L1 data showed no 
differences between arms

• 58% of patients in the TTFields + 
docetaxel subgroup received a prior ICI vs 
2% in the TTFields + ICI subgroup 

*PD-L1 status reporting was optional and was available for 83% of patients in the United States; **Missing data for 1 patient in the ICI group. †1 patient had liver and CNS metastasis. ‡Patients with CNS metastases were excluded 
under the original study design; later amended to allow stable CNS metastases. 
CNS, central nervous system; ICI, immune checkpoint inhibitor; PD-L1, programmed cell death ligand 1; SOC, standard of care; TTFields, Tumor Treating Fields.



35Ticiana Leal, MD, Winship Cancer Institute - Emory University

Response Rates in the ITT Population

TTFields + SOC 
(n=137)

SOC
(n=139)

Patients with a follow-up scan n=122 n=127

ORR, % (95% CI) 20%
(14–28)

17%
(11–25)

Difference in ORR, % (95% CI)
3%

(-8.5–15.0)
P=0.5

Best overall response, %

Complete response 3% 1%

Partial response 18% 17%

Stable disease 49% 47%

Progressive disease 18% 26%

Not evaluable 2% 1%

• All 5 complete responses occurred in 
patients receiving an ICI
– 4 with TTFields therapy
– 1 with ICI alone

• Analysis of patterns of progression 
(infield* vs outfield) is ongoing

*Infield=thorax and upper abdomen
CI, confidence interval; ICI, immune checkpoint inhibitor; ITT, intent-to-treat; ORR, overall response rate; SOC, standard of care; TTFields, Tumor Treating Fields.
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Overall Survival in the ITT Population
TTFields + SOC

(n=137)
SOC

(n=139)

Median OS (95% CI), months 13.2 
(10.3–15.5)

9.9
(8.1–11.5)

1-year survival (95% CI) 53% (44–61) 42% (34–50)

3-year survival (95% CI) 18% (11–27) 7% (2–15)

Follow-up (Months)
No. at Risk:
TTFields + SOC 137 100             62               36              22               16               11 9 5 3
SOC 139              96              54               32              16                7 3 0 0 0

TTFields + SOC

SOC
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Median (range) follow-up: 10.0 (0.03–58.7) months

HR (95% CI): 0.74 (0.56–0.98)
P=0.035

CI, confidence interval; HR, hazard ratio; ITT, intent-to-treat; OS, overall survival; SOC, standard of care; TTFields, Tumor Treating Fields.
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Overall Survival in ICI-Treated Patients

No. at Risk: 
TTFields + ICI 66 50 35 24 16 12 8 6 2 1
ICI 68 49 29 21 11 6 3 0 0 0
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TTFields + ICI

ICI

Follow-up (Months)

TTFields + ICI
(n=66)

ICI
(n=68)

Median OS (95% CI), months 18.5 
(10.6–30.3)

10.8 
(8.2–18.4)

1-year survival (95% CI) 60% (47–71) 46% (33–57)

3-year survival (95% CI) 27% (15–42) 9% (3–21)

HR (95% CI): 0.63 (0.41–0.96)
P=0.03

CI, confidence interval; HR, hazard ratio; ICI, immune checkpoint inhibitor; OS, overall survival; TTFields, Tumor Treating Fields.
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TTFields + DTX

DTX

Follow-up (Months)
No. at Risk:
TTFields + DTX             71               50 27 12 6 4 3 3 3 2
DTX  71               47 25 11 5 1 0 0 0 0

38Ticiana Leal, MD, Winship Cancer Institute - Emory University

Overall Survival in DTX-Treated Patients
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TTFields + DTX
(n=71)

DTX
(n=71)

Median OS (95% CI), months 11.1 
(8.2–14.1)

8.7 
(6.3–11.3)

1-year survival (95% CI) 46% (33–57) 38% (27–49)

3-year survival (95% CI) 9% (3–20) 5% (0–18)

HR (95% CI): 0.81 (0.55–1.19) P=0.28

CI, confidence interval; DTX, docetaxel; HR, hazard ratio; OS, overall survival; TTFields, Tumor Treating Fields.
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Safety and Tolerability
TTFields + SOC

(n=133)
SOC

(n=134)
All grades Grade ≥3 All grades Grade ≥3

Any AE* 97% 59% 91% 56%
Most frequent AEs

Dermatitis 43% 2% 2% 0%
Fatigue 28% 4% 37% 8%
Musculoskeletal pain 36% 3% 27% 4%
Dyspnea 20% 7% 25% 3%
Anemia 23% 8% 22% 8%
Diarrhea 19% 2% 19% 0%
Cough 18% 0% 19% 1%
Nausea 19% 0% 16% 1%
Leukopenia 17% 14% 18% 14%
Pneumonia 15% 11% 17% 11%
Alopecia 10% 0% 17% 1%
Respiratory tract infection 15% 3% 16% 0%
Localized edema 15% 1% 16% 2%

Any serious AE 53% 38%
Any AE leading to discontinuation 36% 20%
Any AE leading to death 10% 8%

• Majority of patients (94%) had ≥1 
AE 

• Comparable incidence of grade ≥3 
AEs between arms

• No difference in rate of 
pneumonitis or other immune-
related AEs

• No notable differences in HRQoL 
when TTFields therapy was added 
to SOC (detailed analysis ongoing)

*Any AE; not necessarily related to treatment.
AE, adverse event; SOC, standard of care; HRQoL. Health-related quality of life; TTFields, Tumor Treating Fields.



TROPION-Lung02: Datopotamab Deruxtecan (Dato-DXd) Plus Pembrolizumab With or Without Platinum Chemotherapy in Advanced Non-Small Cell Lung Cancer 



Introduction



TROPION-Lung02: Phase 1b Study



Patient Baseline Characteristics 



Antitumor Activity



Best Overall Tumor Change From Baseline



Adverse Events of Special Interest



Thank you!
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