
IMMUNOTHERAPY IN LUNG CANCER
Edgardo S. Santos Castillero, M.D., FACP

Founding Partner, Florida Precision Oncology R&C
FPO, a Division of 21st Century Oncology

Thoracic Oncology
Clinical Affiliate Associate Professor

Charles E. Schmidt College of Medicine
Florida Atlantic University



What Do We Already Know and It’s Old…..



Immunotherapy Non-Squamous NSCLC [latest NCCN recommendations]

What therapies have been approved until today?:
PD-L1 > 50% Pembro alone or Plat/Pem/Pem or Carbo/Pac/Bev/Atezo (KN-24, KN-189, IMp-150) CAT 1
PD-L1 >1-49% Plat/Pem/Pem ( KN-189) CAT 1
PD-L1 >1-49% Carbo/Pac/Bev/Atezo (IMpower-150)  CAT 1
PD-L1 >1-49%  Carbo/nab-Pac/Atezo (IMp-130) CAT 2A
PD-L1 >1-49% Pembro alone (KN-042) CAT 2B
PD-L1 >1-49% Nivo + Ipi (CM227) CAT 2A

PD-L1 <1% Plat/Pem/Pem (KN-189)  [NCCN does not comment on PD-L1 <1%]

NCCN. Version 2.2020 

New indications; NCCN v2.2020

Prior NCCN v7.2019



Evolving Treatments in Immunotherapy and Targeted Therapies

So many options for nSq-NSCLC, PD-L1 > 1-49%

KEYNOTE-042

Hence, what is better on this population? Pembro alone (KN-042) or Pembro/Chemo (KN-189)?
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The answer maybe here…



Evolving Treatments in Immunotherapy and Targeted Therapies

What therapies have been approved until today?:
PD-L1 > 50% Pembro alone or Carbo/Pac or nab-Pac/Pem (KN-24, KN-407) CAT 1
PD-L1 > 50% Ipi + Nivo (CM-227)  CAT 2A
PD-L1 >1-49% Carbo/Pac or nab-Pac/Pem (KN-407) CAT 1
PD-L1 >1-49% Ipi + Nivo (CM-227) CAT 2A
PD-L1 >1-49% Pembro alone (KN-042) CAT 2B

Background….. Squamous cell histology

NCCN. Version 2.2020

[NCCN does not comment on PD-L1 <1%]

New indications; NCCN v2.2020

Prior NCCN v7.2019



Where Are The New Changes Coming From?
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IMpower130
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9

Investigator-assessed 
PFS and OS (ITT)

Cappuzzo F, et al. IMpower130. ESMO 2018 [Abstract LBA53].
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Study!!
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What’s The Future?
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All the 
best is yet 
to come!!



Brahmer JR et al. Oral presentation at AACR 2017 Garon E– ASCO 2019

Immunotherapy and long-term survivors
8th TNM IASLC Classification, 5-y OS M1c: ~1% 

5y OS 23% 5y OS 15%
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Sharma P, et al. Cell, 2016

Type of Immuno Resistance
Primary: Lack of initial response or clinical benefit to therapy 
Secondary: Disease progression after an initial period of clinical benefit. 



Sharma P, et al. Cell 2017

Mechanisms of Primary and Adaptive Resistance to
Immunotherapy

Tumor Intrinsic Mechanisms Tumor Intrinsic Mechanisms Tumor Extrinsic Mechanisms Tumor Extrinsic Mechanisms 



Oncolytic viruses
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New strategies specifically exploited in NSCLC
Cytokines

New strategies specifically exploited in NSCLC
Cytokines
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 ALT-803 (Nivolumab / IL-15 )

NKT214 (Nivolumab or Pembro / IL-2 )

 Pegilodecakin (PD-1 / IL-10 )

 CEA-IL2



Others oncogenic pathways shown to be 
immune-evasive in mouse models

Nat Rev Cancer. 2018





Anusha Kalbasi & Antoni Ribas. Nature Reviews Immunology (2019)

Immunologically cold tumour types lack pre- existing antitumour T- cell
responses, rendering immune checkpoint blockade ineffective



Chemotherapy enhance immunotherapy 
efficacy in PD-L1 strong positive

+ Chemotherapy

Gandhi NEJM 208; Reck NEJM 2018   
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Overcoming resistance in IO naïve: combination of novel agent to 
immunotherapy in 1st line NSCLC

Study phase Therapy Target or pathway Population Primary endpoint NCT  number

III Pembro +/- Lenvatinib VEGFR PD-L1 1%+ PFS, OS NCT03829332  

rII Pembro +/- Pegilodecakin IL-10 PD-L1 50%+ ORR NCT03382899

II Pembro + Itacitinib JAK1 PD-L1 50%+ Response rate at 
12w, toxicity

NCT03425006 

rII Pembro +/- Epacadostat IDO PD-L1 50%+ ORR NCT03322540 

I/ II Pembro + Decitabine + THU DNMT NSCLC MTD, ORR NCT03233724

III Pembro + Ipilimumab CTLA-4 NSCLC PFS, OS NCT03302234

I Pembro or Atezo + NKTR-214 IL-2R NSCLC TEAE, RP2D NCT04009681

I/II NKTR-214 + Nivo
NKTR-214 + Nivo + Ipi

IL-2 NSCLC Safety, ORR NCT02983045

II LN-145 +/- durva TILs NSCLC ORR, safety NCT03419559
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Overcoming resistance in IO naïve: combination of novel agent and 
chemoimmunotherapy in 1st line NSCLC 

Study phase Therapy Target or pathway Population Primary endpoint NCT  number

III Pemetrexed + Platinum + 
Pembrolizumab +/- Lenvatinib

VEGFR non-Sq toxicity, PFS, OS NCT03829319 

III Platinum doublet + 
Pembrolizumab +/- canakinumab 

IL-1b NSCLC toxicity, PFS, OS NCT03631199 

III Pemetrexed + Platinum + 
Pembrolizumab +/- maint

olaparib

PARP non Sq PFS, OS NCT03976323

rII pembrolizumab + platinum-based 
chemotherapy +/- Epacadostat

IDO NSCLC ORR NCT03322566 

I/II IO102 + pembro +/- chemo IDO NSCLC Toxicity, ORR NCT03562871

I Pembro+  Carbo+ pemetrexed+ 
NEO-PV-01

Vaccine NSCLC Toxicity NCT03380871
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Anusha Kalbasi & Antoni Ribas. Nature Reviews Immunology (2019)

Alternative immune checkpoint molecules expressed on tumour cells or myeloid
cells in the tumour microenvironment, prevent effective antitumour immunity



Checkpoints
LAG-3 and T cell exhaustion: clinical scenario

Checkpoints
LAG-3 and T cell exhaustion: clinical scenario

• Negatively regulates T-cell 
activation and proliferation

• Interaction with MHC class II
• LAG-3 can mediate primary or 

acquired resistance
• Coexpression of several

inhibitory receptors with
early PD-1 and late LAG-3
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Adapted from Ascierto, ESMO 2017
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Company Drug Study phase Cancer type Combination

BMS relatlimab

Phase 1,2, and 3
Phase 1/2 NSCLC 
NCT01968109; 
NCT02750514

Solid tumors
Haematological
malignancies

Nivolumab
Phade 1/2 CA224-048 
ipi+nivo+relatlimab 1L 
NCT03459222

Novartis LAG525 Phase 1, 2
Solid tumors
Haematological
malignancies

spartalizumab

MSD MK4280 Phase 1 Solid tumors pembrolizumab

Regeneron/Sanofi REGN3767 Phase 1 Solid tumors cemiplimab (anti-PD-1)

Macrogenics MGD013 Phase 1
Solid tumors
Haematological
malignancies

-

Tesaro TSR-033 Phase 1 Solid tumors Anti-PD-1

Boehringer/ Ingelheim - Sarah 
Cannon Research Institute BI754111 preclinical - BI754091 (anti-PD-1)

Agenus/Incyte Not available preclinical - -

PRIMA IMP321 Phase 1,2 Solid tumors pembrolizumab, 
chemotherapy

Ongoing Trials with Anti-LAG3 Antibodies



Ongoing trials of inhibitors of the adenosine pathwayOngoing trials of inhibitors of the adenosine pathway
Target Drug Company Cinical trial 

number
Study
phase

Cancer type Combination partner

CD73 oleclumab MedImmune NCT02503774 I Solid tumors Anti-PDL1 (MEDI4736; 
durvalumab

BMS-986179 BMS NCT02754141 I and IIa Solid tumors Nivolumab

A2AR CPI-444 Corvus
Pharmaceuticals

NCT02655822 I and Ib • NSCLC
• Malignant melanoma
• Renal cell carcinoma
• TNBC
• Colorectactal cancer
• Bladder cancer

Anti-PDL1 (MPDL3280A; 
atezolizumab)

PBF-509 Palobiofarma NCT02403193 I and Ib NSCLC Anti-PD1 (PDR001)

AZD4635 AstraZeneca NCT02740985 I Advanced cancers Anti-PDL1 (MEDI4736; 
durvalumab)

combo oleclumab MedImmune NCT03381274 I/II NSCLC EGFR M+ Osimertinib
Or
AZD 4635



Conclusions
 Although no perfect, in the absence of a driver mutation, PD-L1 is the best predictor biomarker for IO.

 Based on the PD-L1 expression, patient may receive IO alone or combo chemo/IO.

 Nivo + Ipi also improves OS in patients with PD-L1 > 1%. (CM-227 met its primary endpoint).

 Nab-paclitaxel is another alternative for non-Squamous histology based on ImPower-130 (+ PFS and
OS regardless of PD-L1 expression).

 Although not presented here, atezolizumab as a single agent showed OS advantage over
chemotherapy for TC3/IC3 WT (ImPower-110).

 We need more trials to rescue patients from refractory IO or IO resistance; it is crucial to understand
primary vs secondary mechanisms of resistance.
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