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Lung Cancer Prevention/Interception 
A detailed analysis of the 
molecular and cellular events that 
lead to carcinogenesis suggests 
immunotherapy could be used to 
prevent at risk individuals from 
developing lung cancer.  
After the efforts of the Nelson trials to achieve 
early lung cancer detection1, research led by 
Jérôme Galon now argues for the possibility 
to prevent cancer development altogether 
using immunotherapy. Published in the 
journal Nature, the study examined 122 
biopsies from 77 former or current smokers 
to dissect the sequence of events in the lung 
tissue and the immune system that lead 
to carcinogenesis towards squamous cell 
carcinoma (SCC)2.  

Gene expression data defined four distinct 
molecular steps of progression: (1) normal 
tissue, (2) low-grade lesions, (3) high-grade 
lesions, and finally,  (4) invasive squamous 

1 De Koning H. et al. Effects of volume CT lung cancer screening: mortality results of the NELSON randomised- controlled population based trial. J. Thorac. Oncol. 2018. 13(10):S185. 
2 Mascaux C. et al. Immune evasion before tumour invasion in early lung squamous carcinogenesis. Nature 2019. 571:570-575.
3 Paz-Ares L. et al. Overall Survival with Durvalumab Plus Etoposide-Platinum in First-Line Extensive-Stage SCLC: Results from the CASPIAN Study. WCLC 2019. PL02.11.
4 Horn L. et al. First-Line Atezolizumab plus Chemotherapy in Extensive-Stage Small-Cell Lung Cancer. NEJM 2018. 379:2220-2229

cell carcinoma. Each of these steps is 
characterized by a series of molecular 
events that were further investigated. For 
instance, the authors show that immune 
sensing starts as soon as low-grade lesions 
appear and most importantly, an anti-tumour 
immune response appears together with 
immune suppression mechanisms early 
on, in pre-cancerous, high-grade lesions. 
This implies that immunotherapy-based 
approaches could be used not only as 
treatments, but also as chemopreventives for 
individuals at risk of developing lung cancer.  

Combinations around PD1(L1) 
immune checkpoint inhibitors 
Chemotherapy plus immunotherapy : 
the right strategy as first line treatment 
for extensive stage small cell lung 
cancer patients (SCLC) 
A new study addressed the combination 
of immunotherapy with chemotherapy in 

SCLC. Presented at the IASLC 2019 World 
Conference on Lung Cancer, the CASPIAN 
trial was performed on 537 patients to 
compare 1st line durvalumab combined 
with standard-of-care chemotherapy 
(SoC, etoposide plus either cisplatin or 
carboplatin chemotherapy) to SoC alone3. 
The combination treatment improved overall 
survival: the risk of death was reduced by 
27%, with a median OS extended from 10.3 
months to 13.0 months. At 18 months, the 
OS rate was 33.9% with the combination 
treatment versus 24.7% with the SoC. In terms 
of safety, the profile of the combination was 
consistent with previous results obtained for 
chemotherapy or immunotherapy alone.  

Together with the IMpower133 trial published 
last year4, these results are particularly 
promising given the aggressive nature of this 
disease. Of note, this trial opens the possibility 
to choose an anti-PD-L1 combination with 
either cisplatin or carboplatin chemotherapy 
backbones. 
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Combination immunotherapy for frail, 
trial-excluded populations 
Many knowledge gaps persist when it comes 
to treating frail cancer patients, who are 
today underrepresented in most clinical 
trials. CheckMate 817 assessed the efficacy 
of 1st line nivolumab plus ipilimumab in 
advanced non-small cell lung cancer (NSCLC) 
patients who presented either an ECOG 
performance status of 2 or co-morbidities 
such as asymptomatic untreated brain 
metastases, hepatic or renal impairment, or 
HIV. The study was presented at the IASLC 
2019 World Conference on Lung Cancer, 
and showed no increase in adverse events 
of any grade in frail populations (67% TRAEs 
in the frail population vs. 77% in the general 
population)5. 

In terms of activity, the efficacy of the 
combination treatment was slightly lower in 
the frail population than in the population of 
patients with ECOG performance status of 0 
or 1, but still showed a response rate of 24%, 
and 57% of patients still in response at 1-year. 

Finally, like in the general population, high 
PD-L1 expression and high TMB were 

5 Barlesi F. et al. CheckMate 817: First-Line Nivolumab + Ipilimumab in Patients with ECOG PS 2 and Other Special Populations with Advanced NSCLC. WCLC 2019. OA04.02
6 Bazhenova L. et al. A Phase III Randomized Study of Nivolumab/Ipilimumab vs Nivolumab for Previously Treated Stage IV Squamous Cell Lung Cancer. WCLC 2019. OA04.01.

predictive of a better response to treatment. 
A step towards prospective trials for this 
significant portion of patients in need of an 
appropriate cancer treatment. 

No benefit from anti-PD-1/anti-CTLA-4 
combination in stage IV previously 
treated SqNSCLC  
As part of the Lung-MAP precision medicine 
trial, a study compared the effect of 
nivolimumab in combination with ipilimumab 
vs. nivolimumab alone on a total of 252 
patients with stage IV previously treated 
SqNSCLC6. The results, which were presented 
at the IASLC 2019 World Conference on Lung 
Cancer, showed no difference whatsoever in 
OS, PFS and response across the two arms: 
10.0 months vs. 11.0 mean OS, 3.8 months 
vs. 2.8 months mean PFS and 18% vs. 17% 
RECIST 1.1 response rate, in combination 
vs. single treatment, respectively. Moreover, 
outcomes were similar across TMB subgroups 
and PD-L1 expression levels. The study was 
closed following these disappointing results.  

Immunotherapy as first-line 
treatment in advanced NSCLC  
Atezolizumab improves survival in 
chemotherapy-naïve patients. 
In the quest for alternatives to 
chemotherapy as first line-treatment for 
advanced NSCLC, the IMpower 110 trial 
studies atezolizumab monotherapy as an 
alternative to a platinum-based treatments 
in treatment-naïve, PD-L1-selected patients. 
Interim results presented at the ESMO 2019 
Meeting showed that for those patients 
with high PD-L1 expression on tumour cells 
(≥50%) or on tumour-infiltrating lymphocytes 
(≥10%), the anti-PD-L1 presents a real 
advantage: median OS was 15.7 months in 
the immunotherapy-treated patients versus 
13.1% in the platinum treated patients, and 
median PFS was respectively 8.1 and 5.0 
months. While no advantage was observed 
under the above PD-L1 expression cut-offs, 
atezolizumab represents a promising 
first-line treatment for advanced NSCLC with 
PD-L1 expression. 
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Anti-PD-1/anti-CTLA-4 as a first line 
option regardless of PD-L1 status 
Following on last year’s positive results on 
PFS of a nivolumab plus low-dose ipilimumab 
combination in non-small cell lung cancer 
patients7, the latest results of CheckMate-227 
were presented at the ESMO 2019 
Meeting regarding overall survival. This trial 
addressed whether or not a nivolumab plus 
low ipilimumab combination could substitute 
chemotherapy as a first line treatment for 
patients with advanced NSCLC. Patients were 
enrolled in two arms depending in their level 
of expression of PD-L1. In PD-L1 positive 
patients (≥ 1%), the 2-year overall survival 
rates were 40.0% for the immunotherapy 
combo versus 32.8% for chemotherapy; 
median duration of OS was 17.1 months 
versus 14.9 months, respectively. Strikingly, 
PD-L1 negative patients (< 1%) also benefitted 
from the combination immunotherapy with 
a 17.1-month long median duration of OS 
versus 13.9 with chemotherapy8. Importantly, 
no new safety concerns were revealed. These 

07 Hellmann M. et al. Nivolumab plus Ipilimumab in Lung Cancer with a High Tumor Mutational Burden. NEJM 2018, May 31. 
08 Hellmann M. et al. Nivolumab plus Ipilimumab in Advanced Non–Small-Cell Lung Cancer. NEJM 2019, Sept 28.
09 Herbst RS et al. Association between tissue TMB (tTMB) and clinical outcomes with pembrolizumab monotherapy (pembro) in PD-L1-positive advanced NSCLC in the KEYNOTE-010 and -042 trials. ESMO 2019. LBA79
10 Langer CJ et al. KEYNOTE-021: TMB and Outcomes for Carboplatin and Pemetrexed With or Without Pembrolizumab for Nonsquamous NSCLC. WCLC 2019. OA04.05. 
11 Garassino MC et al. Evaluation of TMB in KEYNOTE-189: Pembrolizumab Plus Chemotherapy vs Placebo Plus Chemotherapy for Nonsquamous NSCLC. WCLC 2019. OA04.06.
12 Paz-Ares L et al. Pembrolizumab (pembro) plus platinum-based chemotherapy (chemo) for metastatic NSCLC: tissue TMB (tTMB) and outcomes in KEYNOTE-021, 189, and 407. ESMO 2019. LBA80

results suggest that this immunotherapy 
combination is a valid frontline option for the 
treatment of advanced NSCLC whatever the 
expression level of PD-L1. 

Predictive biomarkers 
Rising skepticism around the use of 
TMB as a universal predictive marker 
of response to immunotherapy in 
NSCLC 
Previous research has identified tumour 
mutational burden (TMB) as a potentially 
good predictive factor of response to single 
or combination anti-PD-1(L1)/anti-CTLA-4 
immunotherapy. However, recent studies 
with conflicting results suggest TMB might 
not be a universal marker after all.  

In favour of its predictive properties, 
a retrospective study presented at 
the ESMO 2019 Meeting in Barcelona 
found an improved OS, PFS and ORR to 
pembrolizumab monotherapy in high TMB 
patients (≥175 mutations per exome) with 
treated or untreated NSCLC (Keynote 010 

and Keynote 042 trials, respectively)9. In 
contrast, two studies presented at the 
latest IASLC World Conference on Lung 
Cancer and a third presented at the ESMO 
2019 Meeting concluded that TMB cannot 
predict response rate, PFS or OS in advanced 
nonsquamous or squamous NSCLC patients 
treated with pembrolizumab which in this 
case was combined with platinum-based 
chemotherapy. These analyses were 
performed on data from Keynote 021, 
Keynote 189 and Keynote 407 trials10,11,12. 
Of note, all these studies measured TMB by 
whole-exome sequencing of tumours and 
matched normal DNA, and all encountered 
difficulties in measuring TMB in a substantial 
number of patient samples (38% to 76%). 

These contradicting findings point towards the 
need to better understand the circumstances 
under which TMB can be used as a predictive 
marker for response to immunotherapy. 
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Follow-up studies after 
immunotherapy 
Low-grade pneumonitis should not 
deter from use of durvalumab. 
To follow up on the positive results of the 
PACIFIC phase 3 trial, which showed efficacy 
of durvalumab on Stage III non-small cell 
lung cancer (NSCLC) patients who had no 
progression after chemoradiotherapy (CRT), 
an exploratory analysis of the data was 
presented at the ESMO 2019 Meeting to 
specifically investigate efficacy in patients who 
developed pneumonitis : OS, PFS, and TTDM 
(time to death or distant metastasis) were all 
consistent with results for the total population13.  
Treatment benefit with durvalumab versus 
placebo was therefore maintained regardless 
of the occurrence of pneumonitis.

Effectiveness, safety and health-related 
quality of life in lung cancer patients 
treated with nivolumab
Nivolumab has already demonstrated 
efficacy and safety in patients previously 
treated for advanced NSCLC in two phase 

13 Vansteenkiste J et al. Efficacy of durvalumab in patients with stage III NSCLC who experience pneumonitis (PACIFIC). ESMO 2019. 1459PD
14 Barlesi F et al. Effectiveness and safety of nivolumab in the treatment of lung cancer patients in France: Updated survival and subgroup analysis from the real-world EVIDENS study. ESMO 2019. 1494P.
15 Barlesi F et al. Assessing the impact of subsequent checkpoint inhibitor (CPI) treatment on overall survival: Post hoc analyses from the phase III JAVELIN Lung 200 study of avelumab vs docetaxel in platinum-treated locally ad-

vanced/metastatic non-small cell lung cancer (NSCLC). ESMO 2019. 1492P.

3 trials, CheckMate 017 and CheckMate 
057. To support and extend these results, 
the EVIDENS prospective study followed 
clinical characteristics and health-related 
quality of life (HRQoL) for a minimum 
of 17-months after treatment in a 
population of 1,462 lung cancer patients.  
While previous reports showed that baseline 
patient and tumour characteristics from 
EVIDENS were representative of a standard 
advanced NSCLC population, the latest update 
presented at the ESMO 2019 Meeting shows 
that effectiveness and safety outcomes are 
consistent with results of the aforementioned 
trials, confirming that nivolumab is a valuable 
treatment option in the management of 
advanced NSCLC. 

Importantly, the study also explores safety 
and HRQoL in subgroups of patients to reveal 
that ECOG PS, smoking status, EGFR mutation 
status and TRAEs are independent predictors 
of survival, and that elderly patients (≥70 
years old) benefit as much from a nivolumab 
treatment as younger patients (<70)14. 

The corresponding poster was granted 
the price for best poster of the lung cancer 
session at ESMO 2019.  

Revisiting the results from the JAVELIN 
Lung 200 trial 
Follow up studies of failed clinical trials can 
be very informative in terms of trial design 
and interpretation. JAVELIN Lung 200 was 
a randomized, open-label, phase III study, 
that did not meet its primary endpoint in 
terms of  overall survival (OS) with second-
line avelumab vs docetaxel in patients with 
PD-L1+ NSCLC. In hindsight however, OS may 
have been affected by the larger proportion 
of patients in the docetaxel arm who 
received a subsequent checkpoint inhibitors 
(anti-PD-1, anti-PD-L1 or anti-CTLA-4).  
A poster presented at the ESMO 2019 Meeting 
performed a post-hoc inverse probability 
weighting analysis and showed that hazard 
ratios for OS with avelumab vs docetaxel 
were lower than in the primary analysis both 
in the PD-L1+ and in the total population15. 
This analysis suggests that that the primary 
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OS analysis in this study was indeed impacted 
by the relatively high proportion of patients in 
the docetaxel arm who received a subsequent 
checkpoint inhibitor, adding a word of caution 
when concluding on trial data. 

Resistance to Immune Checkpoint 
Inhibitors 
Understand, predict and overcome 
anti-PD-1/-L1 resistance in NSCLC 
Despite PD-1(L1) immune checkpoint 
inhibitors leading to a spectacular reduction in 
tumour volume and a significant lengthening 
of life expectancy in 20% of NSCLC patients, 
lung cancer remains the leading cause of 
cancer deaths worldwide, as most patients 
are or become resistant to these treatments. 

These resistances are the focus of The Pioneer 
Project, which was presented in a poster at 
the IASLC 2019. 

The poster highlighted the 3 missions of the 
study : 

1. understand the biological mechanisms 
behind these resistances, 

2. elucidate the best way to predict them by 
multiparametric analysis of an exhaustive 

panel of biomarkers (PIONeeR biomarker 
program),

3. define therapeutic strategies to combat 
them, by combining the anti-PD-L1 
durvalumab® with four drug candidates 
modulating the action of several players of 
immunity (PIONeeR randomized trial). 

While the biomarkers program is now well 
under way, the randomized trial has just 
enrolled its first two patients.


