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85% and 43% were 
ever-smokers, 

46% and 22% were 
men





Results

Of 3055 nonsynonymous mutations detected across 122 evaluable pts 
with lung cancer, > 50% were detected in WBC consistent with clonal 
hematopoiesis (CH). Accounting for CH, sensitivity in 63 stage I-IIIA 
pts evaluable across all 3 assays was 48% (35-61, targeted), 54% 
(41-67, WGS), and 56% (43-68, WGBS); in 54 stage IIIB-IV pts it was 
85% (73-93, targeted), 91% (80-97, WGS), and 93% (82-98, WGBS). 
Similar sensitivities were observed across histological subtypes 
(adenocarcinoma, squamous cell, small cell). Comparison to tumor 
WGS and multi-assay classification will be reported.

Conclusions: Early stage lung cancers are detectable in cfDNA using 
a genome-wide sequencing approach. For lung cancer detection using 
targeted assays, CH must be accounted for to minimize false 
positives. Assay optimization is ongoing to allow further clinical 
development in the intended use population.

Oxnard G. ASCO 2018 



About liquid biopsies…
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Results: 17 pts with NSCLC had serial liquid biopsies (35 total tests) performed. GAs 

were detected in 14 pts (82.4%) (median = 4 GAs per test; range = 0-13). Of the 14 
pts with GAs detected, none of the intra-patient reports were 
identical. New GAs were detected in 13 (92.9%) pts and GAs were lost in 4 (28.6%). 
[…] 

Conclusions: The results of serial liquid biopsies performed on pts 
with NSCLC are not static with none having identical results 
between tests. Serial liquid biopsies revealed clinically important results with known 
resistance alterations detected on the subsequent test in 27.3% of cases treated with 
EGFR inhibitors and previously undetected potentially targetable alterations detected in 
42.9% of cases.



Surgery in Lung 
Cancer



Lymph Node Collection Kit







Prospective randomized trial 

Waiting for results…..



Systemic 
treatments



Kris M. ASCO 2018 

Early stage





How does radiation modulate 
tumor/immune system?

INCREASE OF ANTIGEN 
VISIBILITY

TRIGGERING OF IMMUNE 
RESPONSE

MICROENVIRONMENT 
MODIFICATION

*Preclinical data suggest both stimulating and suppressive functions
°Signals of immunogenic cell death (ICD) .

Wang Y, Front Pharmacol 2018; Demaria S, JAMA Oncol 
2015 

Blocking PD-1/PD-L1 axis improves 
response in anti-CTLA-4 + RT treated 
tumors while adding them to RT and 
anti-CTLA-4 induces tumor control.

BUT…



OPEN QUESTIONS

OX40 Agonists and Combination Immunotherapy: Putting the Pedal to the Metal

Timing?
Doses?

Techniques?
Patients?

What about a single low dose to 
overcome systemic immune tolerance 
to enhance both antibody and T-cell 

responses??



How many combinations?

Melero I et at. Evolving synergistic combinations of targeted immunotherapies to combat cancer. Nat Rev 2015



ANTI-PD/PD-L1 AS BACKBONE TO 
COMBINATION TX?

Nivolumab Pembrolizumab Atezolizumab Durvalumab

- Chemotherapy
- Radiaton/ablaton
- EGFR/ALK TKI
- Ant-VEGF/VEGFR 

inhibitor
- Vasc disrupt agent
- Hypomethylatng agent
- HDAC inhibitor
- SPK inhibitor
- C-Met inhibitor
- Glutaminase inhibitor
- Dasatnib
- Vaccine
- Gene therapy
- IL15 agonist
- PEG IL10
- TGFᵦR1 inhibitor
- Ant-CD27
- Ant-CXCR4
- Ant-CSF-1R
- IDO-1 inhibitor
- Ant-CTLA4
- Ant-LAG
- Ant-TIM-3
- Ant-KIR

- Chemotherapy
- Radiaton
- EGFR/ALK TKI
- Ant-VEGF/VEGFR 

inhibitor
- Hypomethylatng agent
- HDAC inhibitor
- CDK inhibitor
- BTK inhibitor
- PI3K inhibitor
- KIT/CSF1R/FLT3 inh
- FGFR inhibitor
- JAK1 inhibitor
- CRM1 inhibitor
- FAK inhibitor
- Ant-EGFR
- Ant-CEACAM1
- PEG hyaluronidase
- Vaccine
- Oncolytc 
- PEG IL10
- Ant-CSF-1
- IDO1 inhibitor
- Ant-CTLA4
- Ant-B7-H3

- Chemotherapy
- Radiaton
- EGFR/ALK TKI
- Ant-VEGF/Ang-2
- MEK inhibitor
- Vaccine
- Adoptie cell therapy
- Ant-CEA/CD3
- Ant-CEA/IL-2
- Ant-OX40
- Ant-CD40
- Ant-CD27
- Ant-CSF-1
- Adenosine A2A inhibitor
- IDO-1 inhibitor
- Ant-CTLA4
- Ant-TIGIT

- Chemotherapy
- Radiaton
- EGFR/ALK TKI
- VEGFR inhibitor
- BTK inhibitor
- MEK inhibitor
- HAD inhibitor
- PARP inhibitor
- WEE1 inhibitor
- ATR inhibitor
- Ant-OX40
- CXCR4 inhibitor
- CSF
- Ant-CD73
- Ant-CCR4
- Ant-CSF1R
- Ant-NKG2A
- Adenosine A2a inhibitor
- IDO1 inhibitor
- Ant-CTLA4
- Ant-PD-1

Aielumab: ALK inhibitor (crizotnib and lorlatnib),       ant-
41BB, ant-OX40



Combinations 
in advanced disease

Immunotherapy plus immunotherapy

Immunotherapy plus chemotherapy

Immunotherapy plus radiotherapy



Early stage



Biomarkers



Biomarkers



Overall Survival by PD-L1 TPS

aNominal and one-sided. Data cutoff date: Nov 8, 2017.                                                                                                                                  Key-Note 189 phase III trial
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12.0 mo (7.0-NE)



Selection of TMB ≥10 mut/Mb Cutoff for 
Nivolumab + Ipilimumab Using FoundationOne CDx™

CheckMate 568: ROC for TMB by ORR
irrespective of tumor PD-L1 expression (n = 98)

1. Carbone DP, et al. N Engl J Med 2017:376;2415–2426; 2. Hellmann MD, et al. Cancer Cell 2018. doi: 
https://doi.org/10.1016/j.ccell.2018.03.018. Epub; 3. Ramalingam S, et al. Presented at AACR Annual Meeting; April 14–18, 
2018; Chicago, IL, USA. CT078.  

• Retrospective testing from CheckMate 026, 
012, and 568 informed selection of the TMB 
cutoff 
(≥10 mut/Mb)1–3

• ORR increased in patients with higher TMB, 
and plateaued at TMB ≥10 mut/Mb

CheckMate 568: 
Phase 2 study of nivolumab + ipilimumab in 1L NSCLC

Tumor Mutational Burden (TMB) as a Biomarker for Clinical 
Benefit From Dual Immune Checkpoint Blockade With 

Nivolumab + Ipilimumab in First-line Non-Small Cell Lung 
Cancer: Identification of TMB Cutoff From CheckMate 568

Ramalingam S, et al. 

Date: April 16, 2018      Time: 12:05 – 12:25pm

T
ru

e
-p

o
s

it
iv

e
 f

ra
c

ti
o

n

False-positive fraction

AUC = 0.73

9-10 mut/Mb

0.00

0.25

0.50

0.75

0.00 0.25 0.50 0.75 1.00

1.00



Presented by  Novello S. Critical Review POST-ASCO 2018 

New options?



Focus on initial response or on 
durable one?

Smoking status, PD-L1 expression, and TMB 
correlate with long-term response in NSCLC 

patients treated with anti-PD-(L)1 based 
therapy. TMB, but not PD-L1 expression, is 

distinctly increased in those with LTR 
compared to those with transient response. 

The features predicting initial response 
compared to durable response may be distinct.



Infine….



Goals of care





E per noi??

45%-80% of practicing oncologists worldwide reporting symptoms of 
burnout (Hlubocky et al. ASCO 2017)

Mindfulness is a strategy that can be used to recognize and cope with stress 
and burnout and foster resiliency. The goal is not to focus on relaxation, 

but rather on self-awareness, thus extending into a form of “reflective 
practice”

A total of six monthly 30 minute sessions. Participants will complete questionnaires pre- and post-
intervention. 
Primary aim is feasibility determined through recruitment, participation, completion and 
compliance rates. 
Secondary aim is acceptability, assessed using post-intervention questions addressing usefulness 
of the program. 27 of 28 eligible participants have enrolled and completed pre-session 
questionnaires. 
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