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TMS a Better Predictor for 
Response than TMB
A newly developed tumour muta-
tion score (TMS) has shown to be 
a better biomarker for predicting 
response to immune checkpoint 
inhibitors in patients with estab-
lished NSCLC than TMB. 

5-Fold Increase in 5-Year 
OS with Nivolumab in 
NSCLC
Long-term outcomes of Check-
Mate 017 and CheckMate 057 
show that nivolumab in second 
line after chemotherapy failure 
had a 5-fold increase in 5-year OS 
compared with docetaxel.

Novel Targets in 
Mesothelioma to Develop 
Treatment Strategies
Changes in miRNA expression in 
patients with malignant pleural 
mesothelioma provide avenues 
to develop new therapeutic ap-
proaches.
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Dear Reader,

Please take the time to go through our Congress Report with 
highlights from this year’s IASLC World Congress of Lung 
Cancer, which took place from 7-9 September in Barcelona. 

You will see rapid growing evidence consolidating 
immunotherapy as the standard for most patients with 
Non-Small-Cell Lung Cancer – and now also with Small-Cell 
Lung Cancer, the first good news in decades for the latter. 

There’s news in early detection and treatment tailoring, 
with biomarkers increasingly identified (even though 
the various forms of PD-L1 scoring remain today the 
essential ones). Patterns of resistance may be countered 
with targeting agents - and, who knows, in the future 
lung cancer patients might be efficiently treated with 
CAR-T cell therapy. 

Our confidence in treating with checkpoint inhibitors 
rises as long-term overall survival data are ever more 
encouraging – and old age cannot be considered a negative 
predictive factor, neither concerning treatment outcomes 
nor toxicity.

Besides that, there are new and exciting oncogene 
targeting agents on the block, and…
Well, why shouldn’t I just let you go through our report 
and get your own impressions. I’ll stop right here and 
wish you a great lecture 

Yours, cordially
Stefan Rauh

Dr  Stefan Rauh

Letter from the Editor

CONFERENCE REPORT - WCLC 2019
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Tumour mutation score is a better predictor 
than TMB
Tumour mutation burden (TMB) is –after programmed 
death ligand 1 (PD-L1) expression– an intensively 
investigated biomarker for immune checkpoint inhibitors 
in patients with non-small-cell lung cancer (NSCLC). 
However, its efficiency is attenuated by mutations such as 
epidermal growth factor (EGFR), and testing still is not fully 
standardised and comparable. Li et al. developed a tumour 
mutation score (TMS) as a better biomarker to predict 
response to immune checkpoint inhibitors in patients with 
established NSCLC. 

The development was done by defining TMS as the number of 
genes with nonsynonymous somatic mutations (TMS18 was 
TMS of 18 favourable genes, integer from 0 to 18). Mutations 
were detected by targeted next-generation sequencing in 240 
NSCLC patients treated with anti-PD-(L)1 monotherapy or 
in combination with anti-CTLA4 treatment. Durable clinical 
benefit was defined as progression-free survival (PFS) ≥6 
months. TMS, TMB, and PD-L1 expression were compared 
among patients with and without durable clinical benefit.

It was found that 12 genes in patients with durable clinical 
benefit and 11 genes in patients with no durable benefit were 
significantly associated with longer PFS and better response 
(5 sharing genes). Patients with durable clinical benefit had 
significantly higher TMS18 (P< 0.001), TMB (P=0.006), and 
PD-L1 expression (P=0.032). TMS18 significantly correlated 
with TMB.

Concerning PFS, the difference in TMS18 was more 
significant than TMB and PD-L1 expression, when comparing 
patients with durable clinical response versus patients with 
progressive disease. The area under the curves of TMS18 
was also significantly greater than that of TMB. Furthermore, 
TMS18 was more powerful in distinguishing EGFR carriers 
from wild-type NSCLC patients. Thus, simple transformation 
from unselective TMB to selective TMS18 greatly enhances 
the power of mutation-based biomarkers, with TMS18 being 
a possible better predictive biomarker for immunotherapy in 
NSCLC than TMB [1].

1. Li Y, et al. P2.04-40. WCLC 2019.

 
Screening, Detection, and Diagnosis

New technologies in lung cancer detection
Emerging technologies for lung cancer detection are on 
the rise with many new techniques being explored, such 
as deep learning combined with radiomics. Radiomics 
represents the extraction of a large amount of quantitative 
computational features from medical images using data-
characterisation algorithms. These features might reflect 
tumour characteristics that are not seen by the naked 
eye and can be of prognostic and predictive value. As 
the presence of a micropapillary or solid component 
is identified as an independent predictor of prognosis 
(indicating a more extensive resection), the accurate 
classification of subtypes still remains difficult in 
radiology, even when aided by classical radiomics. Wang 
et al. aimed to explore imaging phenotype using a novel 
method which combines radiomics with deep learning to 
predict high grade patterns within lung adenocarcinoma. 

Deep learning has achieved great success in the fields of 
image analysis and computer vision, and may therefore be 
a useful approach in the field of lung adenocarcinoma. Five 
different methods were compared to classify the ground-
glass opacities (GGOs) for the prediction of the pathological 
subtypes of high-grade lung adenocarcinomas, including 
classic machine learning, radiomics with selected features, 
radiomics + deep learning, and radiomics and deep learning 
separately. A total of 31 patients with high-grade patterns 
and 80 patients who lacked such patterns were analysed.

It was found that the methods combining radiomics with 
deep learning achieve the highest accuracy among all 
methods, with an overall accuracy of 0.888. This significantly 
outperformed classic machine learning, and radiomics and 
deep learning alone (P<0.001; see Figure) [1]. These results, 
based on a small image dataset, indicate that radiomics and 
deep learning need to be combined to effectively classify 
GGO. The exploration of tumour images may contribute to 
better treatment planning and personalised medicine.

Another possible new screening method is based on breath 
analysis by using volatile organic compounds (VOCs). There 
is a clear need for non-invasive diagnostic biomarkers which 
are able to identify patients at risk or with early stage cancer 
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patients with lung cancer, malignant pleural mesothelioma, 
and healthy subjects [2]. The study population consisted of 28 
lung cancer patients, 14 patients with pleural mesothelioma, 5 
asbestos-exposed patients, and 20 healthy subjects. 

The model was found to have good prediction ability. It 
resulted in good accuracy of 84% in lung cancer (sensitivity 
86% and specificity 83%). Regarding malignant pleural 
mesothelioma, a negative predictive value of 82%, a positive 
predictive value of 91%, and a prediction ability of 93% were 
obtained. Despite the small study population and some 
technical limitations, these preliminary data support the VOCs 
analysis as a potentially useful tool in the earlier diagnosis of 
lung and pleural neoplasms. However, further investigation 
into breath analysis is warranted, and a prospective study 
evaluating VOCs in exhaled breath of patients with malignant 
pleural mesothelioma and asbestos-exposed subjects is 
currently ongoing. 

1. Wang X, et al. MA10.02. WCLC 2019.
2. Catino A, et al. MA10.05 WCLC 2019.

Figure. Classification results of different methods [1]
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Non-Small-Cell Lung Cancer

Five-fold increase of OS at 5 years with 
nivolumab vs docetaxel
Pooled data of the CheckMate 017 and CheckMate 057 
studies showed that non-small-cell lung cancer (NSCLC) 
patients who were treated with the immune checkpoint 
inhibitor nivolumab in the second-line setting after 
chemotherapy failure had a 5-fold increase in 5-year 
overall survival (OS) when compared with docetaxel. 
Moreover, nivolumab was well tolerated on long-term 
treatment and no new safety signals occurred.

CheckMate 017 and CheckMate 057 included a total of 854 
patients with advanced NSCLC, Eastern Cooperative Oncology 
Group (ECOG) performance status 0 to 1, and progression 
during or after first-line platinum-based chemotherapy. They 
were randomised to nivolumab (n=427) or docetaxel (n=427) 
until progression or unacceptable toxicity. OS was the primary 
endpoint for both studies [1].

At the follow-up at 5 years, 50 patients who were treated 
with nivolumab and 9 patients who received docetaxel, 
were still alive. In general, baseline characteristics of those 
patients in both arms were similar to the overall population 
and patients who survived less than one year. Of survivors, 
a higher percentage of patients on nivolumab had ECOG 
performance status 0 or PD-L1 expression >1%; and on 
docetaxel a higher percentage had ECOG performance status 
0 and stage IIIB NSCLC. It was demonstrated that the 5-year 
OS for patients on nivolumab was 13.4% compared to 2.6% 
for patients being treated with docetaxel. Mean OS was 11.1 
months for nivolumab and 8.1 for docetaxel (HR 0.58; 95% 
CI 0.59-0.78; see Figure). The OS benefit of nivolumab was 
seen in all subgroups and irrespective of PD-L1 expression. 
Progression-free survival (PFS) at 5 years was 8.0% on 
nivolumab and 0% on docetaxel.
Although it is still challenging to predict long-term response 
with the current lack of reliable biomarkers it was found that 

and VOCs patterns seem to be a potential tool aimed at early 
diagnosis and follow-up of these neoplasms. Canito et al. 
aimed to develop and validate a methodological approach to 
identify a VOCs breath pattern in order to discriminate between 
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patients who had no disease progression after 2 and 3 years 
of treatment with nivolumab had a reasonable high chance 
to remain progression-free at 5 years (60% and 78% chance, 
respectively). With regard to safety, no new safety signals 
were observed during the longer follow-up. Between the 3- 
and 5-years follow-up, 26% of nivolumab-treated patients 
reported a treatment-related adverse event (AE) of any grade, 
of which only 3% turned out to be a grade 3-4 AE. The most 
AEs with a potential immunological cause were related to skin 
(13% of patients; no grade 3 or 4). There was 1 patient who 
discontinued nivolumab after 3 years as a result of treatment-
related grade 2 eczema.

Prof. Scott Gettinger (Yale Cancer Center, USA) emphasised the 
importance of these long-term results by concluding that these 
data are the first to come out of randomised trials reporting 
5-year outcomes for a single-agent PD-1 axis inhibitor in 
patients with previously treated NSCLC. Also, he said that 10% 
of survivors at 5 years were off study drug after 8.8 months 
to 43.5 months of treatment and had not progressed or 
received subsequent therapy. “This clearly shows the benefit 
of this treatment regimen long after patients finish a course of 
immunotherapy and need to stop for some reason.”

1. Gettinger S, et al. OA14.04. WCLC 2019.

Pembrolizumab + chemotherapy beneficial 
in advanced NSCLC, even without PD-L1 
expression
Previous research has shown that frontline treatment 
with pembrolizumab + platinum-based chemotherapy 
in patients with advanced non-small-cell lung cancer 
(NSCLC; squamous or non-squamous without epidermal 
growth factor receptor [EGFR]/anaplastic lymphoma 
kinase [ALK] mutation) irrespective of PD-L1 expression 
improves clinical outcomes when compared to standard 
chemotherapy alone[1-3]. However, more knowledge 
and insights are required with regard to outcomes for 
pembrolizumab + chemotherapy in patients without 
PD-L1 expression as these patients are not eligible for 
treatment with pembrolizumab monotherapy.

Borghaei et al. aimed to put together a pooled analysis 
of pembrolizumab + chemotherapy in patients with 
advanced/metastasised NSCLC without PD-L1 expression 
(tumour proportion score [TPS] <1%) which was based on 
3 randomised trials: KEYNOTE-021, KEYNOTE-189, and 

KEYNOTE 407 [4-6]. These 3 studies held a total of 1,298 
patients. Of those, 33.0% had a PD-L1 TPS <1%; 243 patients 
received pembrolizumab + chemotherapy and 185 received 
platinum-based chemotherapy. Both groups had similar 
baseline characteristics with the exception of squamous 
histology (this concerned 39% of patients in the combination 
arm and 54% of patients in the chemotherapy arm) and liver 
metastases which were seen in 16% and 23%, respectively.

Combining pembrolizumab + chemotherapy was superior 
with regard to overall survival (OS) in this patient population 
when compared with chemotherapy [7]. Median OS was 
19 months (15.2-24.0 months) vs 11 months (9.2-13.5 
months; HR 0.56, 95% CI 0.43-0.73). The OS benefit was 
consistent in every analysed subgroup. These were: age 
at cut-off 65 years; sex; region of inclusion (eastern Asia 
or the rest of the world); ECOG performance status 0 or 1; 
histology (squamous or non-squamous); smoking status; 
and the absence or presence of liver metastases and brain 
metastasis. Progression-free survival (PFS) was 6.5 months 
(6.2-8.5 months) for patients who were treated with the 
combination of pembrolizumab + chemotherapy compared 
with 5.4 months (4.7-6.2 months) for those receiving 
chemotherapy (HR 0.67, 95% CI 0.54-0.84). Also, the 
proportion of patients who achieved an objective response 
rate (ORR) was higher with 46.9% for combination therapy vs 
28.6% for chemotherapy (the estimated difference was 18.3% 
[95% CI 9.0-27.1] and the number of patients which was still 
being treated at 12 months was higher in the combination 
group (42.4% vs 35.3%).

Treatment-related adverse events (AEs) were similar to 
what had been observed before. Patients who were treated 
with the combination of pembrolizumab + chemotherapy 
experienced immune-related AEs more frequently than those 
on chemotherapy monotherapy (26% vs 12%, respectively). 
Of those, 11% and 3% were grade 3-5. It was concluded that 
the safety profile of the combination is manageable.
Based on these findings the first-line combination of pembro-
lizumab + chemotherapy should be considered standard of 
care in patients with advanced squamous or non-squamous 
NSCLC, including patients with PD-L1-negative tumours [7].

1. Langer CJ, et al. Lancet Oncol. 2016;17(11);1497-1508.
2. Borghaei H, et al. J Thoracic Oncol. 2019;14(1):124-129. 
3. Ghandi L, et al. N Eng J Med. 2018;378(22):2078-2092. 
4. Gadgeel SM, et al. J Clin Oncol. 2019;37(15):9013. 
5. Paz-Ares LG, et al. N Engl J Med. 2018; 379:2040-2051. 
6. Paz-Ares LG, et al. J Clin Oncol. 2018;36(suppl): Abstract 105.
7. Borghaei H, et al. MA25.01. WCLC 2019.

https://www.ncbi.nlm.nih.gov/pubmed/27745820
https://www.ncbi.nlm.nih.gov/pubmed/30138764
https://www.ncbi.nlm.nih.gov/pubmed/29658856
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_suppl.9013
https://www.nejm.org/doi/full/10.1056/NEJMoa1810865
https://ascopubs.org/doi/abs/10.1200/JCO.2018.36.15_suppl.105
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pTMB is a feasible predictive biomarker for 
chemoimmunotherapy 
A biomarker which importance is clearly increasing, is 
the tumour mutational burden (TMB; number of somatic 
mutations per megabase [mut/Mb]). Furthermore, there 
has been some research into the role of plasma-based 
TMB as a biomarker, although this has been done only 
in anti-PD-L1 therapy studies or in combination therapy 
with PD-L1/cytotoxic T-lymphocyte-associated antigen 
4 (CTLA-4) blockade. Aggarwal et al. investigated 
whether pTMB can be used as a predictive biomarker in 
chemoimmunotherapy. 

The researchers used a cohort which consisted of 66 treatment-
naïve patients with stage IV non-squamous NSCLC without 
EGFR/ALK/ROS1/BRAF-mutations. Patients were randomised 
to pembrolizumab monotherapy (n=31) and pembrolizumab 
+ chemotherapy (n=36). At 9 weeks, pTMB was compared 
to Response Evaluation Criteria in Solid Tumors (RECIST) 
response and 6 months durable clinical benefit. High and low 
pTMB were defined at a cut-off of 16 mut/Mb [1].

The results showed that median progression-free survival in 
patients with high pTMB was 13.8 vs 4.7 months in patients 
who had low pTMB (HR 0.27, 95% CI 0.13-0.55, P<0.001). 
In patients with high pTMB, median overall survival was not 
achieved compared to 8.4 months in patients harbouring low 
pTMB (HR 0.47, 95% CI 0.20-1.10, P=0.083).

It was concluded that it is feasible to assess pTMB in 
patients who receive first-line treatment (which included 
chemoimmunotherapy) for advanced NSCLC. Mutations in 
STK11/KEAP1/PTEN as well as ERBB2 seem to be able to 
predict a lack of clinical benefit of immunotherapy. However, 
they agreed that the role of pTMB needs to be validated in 
larger, prospective studies. 

1. Aggarwal C, et al. MA25.04. WCLC 2019.

Promising phase 1 results of novel KRAS-
inhibitor in NSCLC
The novel KRAS-inhibitor AMG 510 has shown early 
promising anti-tumour activity alongside few adverse 
side effects in patients with advanced NSCLC who 
harbour KRASG12C mutation.

Although approximately 11% of NSCLC patients have a 
KRASG12C mutation, there are currently no approved 

therapies available for this specific mutation with negative 
prognostic impact. Govindan et al. evaluated AMG 510, a 
small molecule that specifically and irreversibly inhibits 
KRASG12C [1]. A total of 76 patients with locally advanced 
or metastatic malignancies who had received previous 
standard therapy were included in the study. Key inclusion 
criteria were KRASG12C mutation, measurable or evaluable 
disease, progression on standard therapy; Eastern 
Cooperative Oncology Group (ECOG) performance status ≤2, 
and a life expectancy >3 months. Primary endpoint of the 
study was toxicity; secondary endpoints were objective 
response rate, duration of response, disease control rate, 
progression-free survival and duration of stable disease. 
Patients were enrolled in 4 dose cohorts: 180 mg, 360 
mg, 720 mg, and 960 mg, with the study medication to be 
taken orally once daily for 21 days and followed up with 
radiographs and examinations.

The presented results are from additional follow-up in a 
larger group of patients including a subset of 34 NSCLC 
patients of which 23 were evaluable for efficacy. Of these, 13 
patients received the target dose of 960 mg once daily; 54% 
achieved a partial response and 46% achieved stable disease. 
No dose-limiting toxicities and no adverse events (AEs) 
which led to discontinuation were observed in all 34 NSCLC 
patients. Currently, 27 of these patients remain on treatment. 
Only 26.5% of patients reported grade 1-2 treatment-related 
AEs. Grade 3 treatment-related AEs (anaemia and diarrhoea) 
occurred in 8.8% of patients,, grade ≥4 treatment-related 
AEs were not seen. Dr Ramaswamy Govindan (Washington 
University School of Medicine, USA) commented that he was 
pleased to have a promising new oral therapy for this group 
of patients. These data continues to show encouraging anti-
tumour activity with AMG 510, underscoring the potential to 
close the treatment gap for NSCLC patients with previously 
treated KRASG12C-mutated NSCLC.

1. Govindan R, et al. OA02.02. WCLC 2019.

Selpercatinib (LOXO-292) shows durable 
activity in RET fusion-positive lung cancer
Recent data from the LIBRETTO-001 trial shows that 
selpercatinib has durable activity in patients with 
Rearranged During Transfection gene (RET)-fusion 
positive NSCLC. Not only are the effects on response 
rate, durability, intracranial activity, and safety promising, 
it also shows that RET fusions are clinically targetable 
alterations. 
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Approximately 1-2% of unselected NSCLC patients harbour 
RET rearrangements. Multitarget tyrosine kinase inhibitors 
(TKI) have been investigated in this setting but show 
disappointing results and concerning toxicity. Novel selective 
RET inhibitors have been investigated recently in early phase 
trials with promising efficacy. Selpercatinib, formerly known 
as LOXO-292, is a potent and highly selective RET inhibitor. 
It is being investigated for the treatment of patients with 
cancers harbouring RET abnormalities (gene fusions and 
point mutations) leading to overactive RET signalling and 
uncontrolled cell growth. In 2018, selpercatinib was granted 
breakthrough therapy designation by the FDA based on the 
LIBRETTO-001 study, which included 87 sites in 16 countries. 
It was shown that selpercatinib demonstrated robust anti-
tumour activity in a group of RET fusion-positive NSCLC 
patients, alongside strong evidence of durability.

Dr Alexander Drilon (Memorial Sloan Kettering Cancer 
Center, USA) presented a primary analysis set from the 
LIBRETTO-001 trial, featuring 105 NSCLC patients who 
received treatment with selpercatinib [1]. Of these NSCLC 
patients who were previously treated with platinum-based 
chemotherapy, 68% achieved responses and median duration 
of response was 20.3 months. The intracranial objective 
response rate was 91% for patients with target lesions in 
the brain at baseline. Data from the safety data set (n=531; 
this included all enrolled patients in the trial) further showed 
5 treatment-related adverse events occurring in ≥15% of 
patients. These were dry mouth, diarrhoea, hypertension, 
increased aspartate aminotransferase (AST) and increased 
alanine aminotransferase (ALT). Most adverse events were 
grade 1-2; discontinuation rate was only 1.7%.

1. Drilon A, et al. PL02.08. WCLC 2019.

High need for biomarkers for stage III lung cancer
Despite the fact that patients with metastatic lung cancer 
are routinely tested for biomarkers –and this is impacted 
hugely on the treatment choices that are subsequently 
made as well as outcomes– patients with locally 
advanced lung cancer currently miss out as there are no 
biomarker-driven treatment for this population [1,2]. 

Treatment for stage III NSCLC includes surgery, 
chemotherapy, and radiotherapy (or a combination thereof), 
or chemoradiation followed by durvalumab consolidation 
therapy. The question remains whether biomarker-driven 

treatment may improve current outcomes. Moreover, the 
risk of recurrence for early stage lung cancers remains high 
and a large proportion of patients with stage III lung cancer 
(more than 60%) will succumb to the disease [3]. It has been 
suggested by a subset analysis of the PACIFIC study that 
patients with PD-L1 0% expression may not derive benefit 
from durvalumab. This may mean that PD-L1 expression 
could serve as a biomarker to select patients for whom 
adjuvant durvalumab will most likely be beneficial. This 
needs to be confirmed in (large) studies (editor note: until 
then, the addition of durvalumab to chemotherapy remains 
the standard of care).

Another interesting field of research concerns ctDNA 
clearance which has shown to be able to predict recurrence-
free survival in localised lung cancer patients. By identifying 
residual/recurrent disease earlier than standard-of-care 
radiologic imaging is capable of, this method can facilitate 
personalised adjuvant treatment, especially at an early time 
[4]. Again, more ctDNA-driven clinical trials are needed to 
further investigate the possibilities of this biomarker. This 
should be followed by defining the prognosis of ctDNA 
positivity, intervening after standard therapy if a patient 
is found to be ctDNA-positive and adapt the therapy if 
patients are found to be persistently ctDNA-positive. When 
ctDNA-negativity is observed, therapy should be redefined, 
omitted, or shortened. By applying a biomarker-driven risk 
stratification, it will be possible to treat the right patients and 
ultimately, cure more patients [5].

1. Jordan EJ, et al. Cancer discovery 2017;7:596-609. 
2. Sequist LV, et al. J Clin Oncol. 2013;20;31(27):3327-34.
3. Pisters KM, et al. J Clin Oncol 2007;25:5506-5518.
4. Chaudhuri AA, et al. Canc Disc. 2017; doi:10.1158/2159-8290.CD-17-0716.
5. Yu H, et al. ES02.01. WCLC 2019.

CAR T cell therapy in lung adenocarcinoma 
may be beneficial, but still early days
A new approach in solid cancer is the use of chimeric 
antigen receptor (CAR) T cells. These cells are engineered to 
express a synthetic receptor that redirects specificity to a 
tumour-associated antigen. Mesothelin is a tumour-
associated antigen expressed by solid tumours, notably in 
mesothelioma and lung adenocarcinoma. Previous research 
of mesothelin-targeted CAR T cells in mesothelioma 
demonstrated a favourable safety profile as well as evidence 
of antitumor activity. This led to the evaluation of the 
feasibility and utility of mesothelin-targeted CAR T cell 
therapy in advanced, KRAS-mutant lung adenocarcinoma.

https://www.ncbi.nlm.nih.gov/pubmed/28336552
https://www.ncbi.nlm.nih.gov/pubmed/23816960
https://www.ncbi.nlm.nih.gov/pubmed/17954710
https://cancerdiscovery.aacrjournals.org/content/candisc/early/2017/11/14/2159-8290.CD-17-0716.full.pdf
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In the study by Minehart et al., 2 pathologists reviewed tissue 
microarray from stage I-III resected lung adenocarcinomas 
(n=1,438), which was subsequently stained for mesothelin 
expression on cell-surface and cytoplasm. Of a total of 
327 patients with distant recurrences, adequate tissue was 
available from 34 autologous metastatic sites for evaluation of 
mesothelin expression. Healthy donor T cells were retrovirally 
transduced with a mesothelin-targeted CAR. In vitro function 
against lung adenocarcinoma cell lines with heterogenous 
mesothelin expression resembling human tumours was 
assessed via chromium release assay, ELISA, and flow 
cytometry. In vivo antitumor efficacy (n=30) was evaluated by 
median survival and tumour bioluminescence in mice bearing 
lung adenocarcinoma tumours [1].

It was found that the incidence of cell-surface mesothelin 
expression was higher in metastases than matched primary 
tumours (65% vs 38%) and higher in KRAS-mutant than wild type 
tumours (42% vs 32%). CAR T cells secreted cytokines and lysed 
lung adenocarcinoma cell lines in proportion to their cell-surface 

mesothelin expression. No activity against mesothelin-very 
low mesothelial or mesothelin-negative lung adenocarcinoma 
cell lines was observed. In vivo, a single dose of CAR T cells 
eradicated established primary and metastatic mesothelin-high 
tumours without evidence of on-target off-tumour toxicity.

Researchers concluded that therapeutically relevant cell 
surface mesothelin expression is enriched in a population 
of KRAS-mutant lung adenocarcinoma patients who have a 
poor prognosis and limited treatment options. Mesothelin-
targeted CAR T cells appear safe and effective against lung 
adenocarcinoma, both in vitro and in vivo. Therefore, it was 
put forward that these results provide a strong rationale for 
the upcoming mesothelin-targeted CAR T cell therapy clinical 
trial in metastatic, KRAS-mutant lung adenocarcinoma 
patients. However, during the discussion afterwards, it was 
stated that although the results of this CAR T cell therapy 
in lung cancer are interesting, they are still quite premature, 
which highlights the need for more and larger studies [1].
1. Minehart J, et al. OA14.03 WCLC 2019.
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ASPIRE: High Patient and 
Clinician Satisfaction
Onabotulinum toxin A treatment 
helps manage spasticity: 
According to the 1-year interim 
data from the ASPIRE study, most 
patients were “extremely satisfied” 
or “satisfied” with onabotulinum 
toxin A therapy.

Investigational Product 
Gives Hope
Daxibotulinum toxin A injections 
may provide long-lasting improve-
ment in patients suffering from 
cervical dystonia as indicated by 
data from an open-label, dose-
escalating phase 2 study. 

SIAXI Data Led to FDA 
Approval
Sialorrhea can be effectively 
reduced by incobotulinum toxin 
A injections without impairing 
speech or swallowing abilities. 
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Many compounds in 
development
ECCO 2019 saw positive preclinical, 
phase 1 and 2 trial results of many 
new compounds, such as a MAd-
CAM-1 antibody and a p19-directed 
IL-23 antibody; as well as a cyclo-
sporine comeback.

Head-to-head comparison 
of two biologicals
For the first time, two biological 
treatments of UC were directly 
compared in a randomised trial. 
Vedolizumab was superior to 
adalimumab in achieving clinical 
remission and mucosal healing. 

Cost-saving effect of 
biologicals
The first-ever prospective long-
term analysis of healthcare costs 
in European IBD-patients in the 
era of biologicals indicated a cost-
saving effect of biologicals, despite 
their high acquisition costs.
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Prostate Cancer 
Enzalutamide reduced the risk of 
death and radiographic progression-
free survival vs placebo in the 
PREVAIL study of patients with 
asymptomatic metastatic castration-
resistant prostate cancer.  

Bladder Cancer
A haematuria risk score offers good 
discriminatory accuracy, which 
is superior to existing guidelines. 
Pending further validation, the 
haematuria cancer risk score may 
become mainstream in primary 
care and urology clinics. 

Urinary Tract Carcinoma
The largest prospective clinical 
trial of immunotherapy in 
advanced urinary tract carcinoma 
(SAUL, phase 3b) demonstrated 
that atezolizumab is a tolerable 
and effective treatment, even in 
complex comorbid populations.
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Durvalumab added to etoposide improves 
outcomes in ES-SCLC 
A planned interim analysis of the CASPIAN study, in which 
durvalumab ± tremelimumab combined with etoposide 
as first-line treatment for patients with extensive-stage 
small cell lung cancer (ES-SCLC) is assessed, showed 
that adding durvalumab significantly improved overall 
survival (OS) compared to a treatment with up to 6 cycles 
of etoposide and prophylactic cranial irradiation (PCI).

In this trial, a total of 537 patients with previously untreated 
ES-SCLC and Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) 0/1 were randomised (1:1:1) 
to durvalumab 1,500 mg + etoposide q3w; durvalumab 1,500 
mg + tremelimumab 75 mg + etoposide q3w; or etoposide 
q3w. Patients in immunotherapy arms received up to 4 
cycles of etoposide followed by maintenance durvalumab 
until progression. Patients in the etoposide arm received 
up to 6 cycles of etoposide and PCI (at the investigator’s 
discretion). Investigator’s choice of cisplatin or carboplatin 
was allowed across all arms and was a stratification factor 
at randomisation. The primary endpoint was OS and the data 
cut-off was 11 March 2019. 

The results showed that 56.8% of patients received 6 cycles of 
etoposide. The addition of durvalumab to etoposide resulted 
in significantly improved OS compared to etoposide, with 
33.9 of patients in the durvalumab + etoposide arm still alive 
at 18 months vs 24.7% in the etoposide arm [1]. Median OS 
was 13 months vs 10.3 months, respectively (HR 0.73; 95% 
CI 0.591-0.909; P=0.0047). Median progression-free survival 
(PFS) was 5.1 vs 5.4 months, respectively (HR 0.78; 95% CI 
0.645-0.936); the 12-month PFS rate was 17.5% vs 4.7%, 
respectively. Mean duration of response was 5.1 months vs 
5.1 and the objective response rate (ORR) was 67.9 vs 57.6, 
respectively (OR 1.56; 95% CI 1.095-2.218).

The incidences of grade 3/4 adverse events and adverse events 
leading to discontinuation were similar between arms; the 
incidence of haematological toxicities was numerically higher 
in the etoposide arm. It needs to be noted that this chemo-
immunotherapy regimen offers flexibility in platinum choice 
(carboplatin or cisplatin), reflecting current clinical practice for 

this challenging disease. Thus, combining durvalumab with 
either cisplatin- or carboplatin-etoposide in ES-SCLC provides 
an important new treatment option for patients and physicians.

Editor note: This study correlates well in its outcome 
with IMPOWER 133 (comparing standard carboplatine/
etoposide with or without additional atezolizumab), showing 
a significant survival benefit in the first-line treatment of 
metastatic SCLC patients. The fact that this is the first 
meaningful advance in the systemic treatment of mSCLC  in 
this century gives these results even more importance.

1. Paz-Ares L, et al. PL02.11. WCLC 2019.

Talazoparib + low-dose temozolomide seems 
promising in ES-SCLC
Talazoparib exhibits cytotoxic effects by inhibiting 
poly ADP-ribose polymerase (PARP) proteins 1 and 2 
in addition to ‘trapping’ PARP on DNA; temozolomide 
has demonstrated increased antitumor response when 
combined with a PARP inhibitor in small-cell lung cancer 
(SCLC) models [1]. It was hypothesised that combining 
PARP inhibition with temozolomide as second-line 
therapy for extensive-stage (ES)-SCLC may improve 
disease-related outcomes. 

This hypothesis is currently being assessed in a phase 2, 
open-label, single-arm study of the safety and efficacy of 
talazoparib plus temozolomide in patients with ES-SCLC. 
The primary endpoint is objective response rate (ORR) based 
on Response Evaluation Criteria in Solid Tumors (RECIST) 
1.1 criteria. Secondary endpoints include progression-free 
survival (PFS), overall survival (OS), duration of response, and 
time to response. Exploratory endpoints include biomarker 
studies such as DNA damage response gene analysis 
and patient reported outcomes (PROs). Eligible patients 
had relapsed (progressed within 6 months) or refractory 
(progressed during or within 4 weeks of completing first-
line platinum-based regimen) ES-SCLC. Those with a best 
response of progressive disease to first-line therapy per 
RECIST 1.1 or more than 1 line of cytotoxic therapy are 
excluded. Prior immunotherapy is allowed.

Other Thoracic Malignancies
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Participants receive talazoparib 0.75 mg daily on 28-day 
cycles with temozolomide 37.5 mg/m2 on days 1 to 5. A 
total of 15 patients are planned to be enrolled in the first 
part of a 2-stage design; if 3 or more responses are seen, an 
additional 13 participants will be enrolled. At the cut-off (30 
March 2019), 10 patients had been treated on protocol with 
8 evaluable for treatment response (median age 66 years). 

As best response, 2 patients had a confirmed partial response 
(1 with a 50% reduction lasting 8 months), 3 had stable disease, 
and 2 patients had progressive disease (in 1 case this led to 
death; see Figure) [2]. At least grade 1 thrombocytopenia was 
seen in nearly all patients, but most cases self-resolved within 
2 weeks of holding drug. In 3 patients, high grade haematologic 
events led to dose-reduction of temozolomide. There was 
1 patient who withdrew consent, based on haematologic 
toxicities, and 1 patient was hospitalised for atypical 
pneumonia related to cytopenia. Thus, the combination of 
talazoparib and temozolomide which is used as second-line 
therapy in ES-SCLC, is tolerable and has shown promising 
preliminary results. The trial is currently ongoing, and will 
continue to enrol patients [2].

Figure. Percentage of change from baseline [2]
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1. Wainberg ZA, et al. Cancer Res 2016;76(14 Suppl):Abstract CT011. 
2. Goldman J, et al. P2.12-09 WCLC 2019.

New targets in thymic epithelial tumours may 
aid in identifying treatment options
Thymomas and thymic carcinomas (constituting the 
thymic epithelial tumours [TETs]) are rare epithelial 
tumours. There are limited treatment options for 
patients with advanced TETs. The complexity and rarity 
of the disease hampers the development of effective 

therapeutics. Next-generation sequencing (NGS) of TETs 
has confirmed the very low mutational burden and few 
actionable targets for therapy. Thus, novel strategies are 
needed for better elucidating the molecular pathways 
involved in tumour pathogenesis and identification of 
novel drug targets.

Guha et al. hypothesised that a global proteomics approach 
may elucidate altered signalling pathways in TETs that can 
be potentially targeted. To investigate this, 3-state SILAC 
quantitative mass spectrometry was used to characterise 
the global proteome and phosphoproteome of TETs, aiming 
to identify potential actionable drivers in thymomas and 
thymic carcinomas. Two thymoma (IU-TAB1 and T1682) 
and three thymic carcinoma cell lines (MP57, T1889, and 
Ty82) were assessed. Additionally, 10-plex TMT quantitative 
proteomics was used to quantify the global proteomes and 
phosphoproteomes of 54 TET tumours. All tumour tissues were 
pooled together to make the reference channel and labelled 
with TMT10-131.

A total of 4,756 proteins and 5,690 phosphorylation sites 
from TET cell lines were identified. Hierarchical clustering of 
SILAC ratios of quantitation demonstrated that T1682 and 
MP57 cell lines were more similar to each other than T1889 
and Ty82. Several metabolic enzymes (LDHB, GSTP1, and 
AKR1B1) had higher expression in thymic carcinoma lines, 
while mitochondrial glutamate carrier SLC25A22 had greater 
abundance in thymoma lines. Pathway analysis revealed that 
the significantly changed proteins in TET were associated 
with the remodelling of epithelial adherens junction, 
mitochondria dysfunction, and oxidative phosphorylation. 
RAS signalling pathway was enriched among the significantly 
changed phosphorylation sites in the thymic MP57 and the 
B1 thymoma T1682 cells.

The proteome and phosphoproteome of 54 TET tumour 
samples from 28 patients (23 thymoma and 5 thymic 
carcinoma) undergoing surgery or biopsy using TMT mass 
spectrometry was also analysed. In total, 8,320 proteins and 
17,716 phosphorylation sites were identified. Hierarchical 
clustering of the TMT ratios to the pool for both proteins and 
phosphorylation sites demonstrated that thymomas and 
thymic carcinomas clustered separately. Different locations 
of tumours from the same patient were grouped together. 
Only a few tumour locations from the thymoma patients 
clustered in the thymic carcinoma group. The results made 
clear that glutathione S-transferase pi 1 (GSTP1) protein is 

https://cancerres.aacrjournals.org/content/76/14_Supplement/CT011
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highly expressed in thymic carcinomas. Also, several kinases, 
including PDGFRB, RIOK1, TNIK, and MAP4K4 have higher 
expression in thymic tumours compared to thymomas.

The presented results may offer new treatment approaches, 
as it was shown that 3 different GSTP1 inhibitors (LAS17, 
ezatiostat, and resveratrol) are effective in inhibiting the 
growth of TETs with GSTP1 expression [1]. 

1. Guha U, et al. MA20.01. WCLC 2019.

Novel targets in mesothelioma may aid in 
developing treatment strategies
Malignant pleural mesothelioma exhibits characteristic 
changes in microRNA (miRNA) levels, and they are 
predominantly downregulated. Many have a tumour 
suppressor function; some are overexpressed and 
appear to function as onco-miRNAs. These changes 
in miRNA expression provide avenues to develop new 
therapeutic approaches.

Whilst the majority of miRNA studies in malignant pleural 
mesothelioma have focused on miRNA mimics, recent studies 
suggest that antisense inhibitors have similar potential. The 
recent FDA approval of the first siRNA therapy –together with 
ongoing clinical trials of a number of miRNA mimic drugs– 
means that gene silencing drugs have moved from concept to 
reality. Continued preclinical studies and early phase clinical trials 
are needed to determine the true potential of miRNA-targeting in 
the treatment of malignant pleural mesothelioma [1].

Another field of interest is CDKN2A/MTAP deletion; this 
is the most common copy number alteration in malignant 
pleural mesothelioma and is known to be a poor prognostic 
factor. CDKN2A loss may be targeted by restoring p16ink4a 
or blocking MDM2, whilst MTAP codeletion may be targeted 

via inhibition of PRMT5, MAT2A, or methionine depletion [2].
A different approach in possible mesothelioma treatment is 
taken by Szlosarek et al. who targeted arginine metabolism 
[3]. This pathway is dysregulated in mesothelioma with 
deficiency of the rate-limiting enzyme arginosuccinate 
synthetase 1 (ASS1) being 3-fold higher in sarcomatoid 
and biphasic compared with epithelioid tumours. ASS1 
inactivation via promoter methylation diverts the precursor 
aspartate for enhanced pyrimidine synthesis via carbamoyl-
phosphate synthetase 2 (CAD), accounting in part for 
increased tumorigenesis. However, loss of ASS1 generates 
a collateral dependence on exogenous arginine for growth 
(auxotrophy) that may be exploited with arginine-degrading 
enzymes, such as arginine deiminase and arginase.

A randomised phase 2 trial of pegargiminase (ADI-PEG20, 
pegylated arginine deiminase) monotherapy in patients 
with ASS1-deficient mesothelioma revealed a 1.2-month 
progression-free survival benefit over best-supportive care 
only (3.2 vs 2.0 months; HR 0.56; P=0.03) [3]. The restricted 
mean overall survival was 15.7 months for the pegargiminase 
group versus 12.1 months for the best-supportive care group, 
for a difference of 3.6 months (P=0.13). Pegargiminase was 
well tolerated with a 13.6% grade 3-4 allergic rate, including 
anaphylactoid reactions and serum sickness, Thus, the 
ADAM trial is the first proof of principle study to show a 
survival benefit using an ASS1 biomarker-directed strategy 
(although the progression-free survival primary endpoint was 
modest). Currently, more research is ongoing in a phase 2/3 
trial in mesothelioma, and combinations of pegargiminase 
with immune checkpoint blockade and modulators of 
resistance pathways seem to be promising areas for further 
development [3].

1. Reid G, et al. ES03.01. WCLC 2019.
2. Fennell DA, et al. ES03.02. WCLC 2019.
3. Szlosarek P, et al. ES03.04. WCLC 2019.
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Immuno-Oncology

BMI and age do not influence survival/irAEs 
in patients treated with immune checkpoint 
inhibitors
A recent study by Corentin et al. showed that body mass 
index (BMI) and age do not influence the survival rate in 
patients with non-small-cell lung cancer (NSCLC) who 
are being treated with immune checkpoint inhibitors. 
There is also no effect of these two factors on the 
incidence of immune-related adverse events (irAEs). 

Although it is widely acknowledged that age and BMI are 
important factors in cancer patients who are treated with 
chemotherapy, the same is not quite clear with regard to 
treatment with immune checkpoint inhibitors. A pooled 
analysis of age by Marur et al. in 2018 demonstrated that 
the age of the patient did not have any impact on the clinical 
response to checkpoint inhibitors [1]. With regard to BMI, 
it was shown earlier that obese patients (BMI >35) who 
suffered from melanoma or renal cell carcinoma had better 
outcomes [2-4]. 

Thus, Corentin et al. aimed to investigate the role of age 
and BMI in NSCLC patients who were eligible for treatment 
with immune checkpoint inhibitors. This was done in 
a retrospective analysis which included 381 advanced 
NSCLC patients from 3 centres in France and Canada who 
received treatment with immune checkpoint inhibitors. 
These 3 cohorts (n=381) were of similar median age (±65 
years). Median BMI was around 24.5, with little over half 
of patients being overweight. The majority of patients had 
≥2 lines of treatment. Multivariate analysis using multiple 
Cox regression showed that both overall survival and 
progression-free survival were not impacted by either age or 
BMI. The incidence of all grade irAEs in patients aged <70 
years (n=191) and those aged ≥70 (n=92) was 49% and 47%, 
respectively. When stratified to BMI, all grade irAEs occurred 
in 46% of patients with BMI <25 (n=158) vs 51% in those 
with BMI ≥25 (n=125). All observed irAEs are displayed in the 
Table [5]. Thus, in spite of what has been reported before, 
age and BMI are not associated with efficacy outcomes in 
NSCLC patients who are treated with immune checkpoint 
inhibitors [5].

Table. The incidence of irAEs in NSCLC patients treated with immune 
checkpoint inhibitors, stratified by age/BMI [5]

Toxicity Age - years BMI - kg/m2

<70 
(n=191)

≥70 
(n=92)

<25 
(n=158)

≥25
(n=125)

Any, n (%) All grades
Grade 3-4

93 (49)
18 (9)

43 (47)
6 (7)

72 (45)
15 (9)

64 (51)
9 (7)

Thyroid abnormality, 
n (%)

All grades
Grade 3-4

29 (15)
0

13 (14)
0

21 (13)
0

21 (17)
0

Pneumonitis, n (%) All grades
Grade 3-4

10 (5)
3 (2)

7 (8)
4 (4)

10 (6)
3 (2)

7 (6)
4 (3)

Colitis, n (%) All grades
Grade 3-4

24 (13)
7 (4)

9 (10)
1 (1)

23 (15)
6 (4)

10 (8)
2 (2)

Hepatitis, n (%) All grades
Grade 3-4

9 (5)
2 (1)

1 (1)
0

8 (5)
2 (1)

2 (2)
0

Mucositis, n (%) All grades
Grade 3-4

7 (4)
0

6 (7)
0

7 (4)
0

6 (5)
0

Neutropenia, n (%) All grades
Grade 3-4

1 (0.5)
1 (0.5)

1 (1) 
1 (1)

1 (1) 
1 (1)

1 (1) 
1 (1)

Arthritis, n (%) All grades
Grade 3-4

12 (6)
1 (1)

4 (4)
0

6 (4)
1 (1)

10 (8)
0

Other, n (%) All grades
Grade 3-4

47 (25)
5 (3)

20 (22)
0

34 (22)
2 (1)

33 (26)
3 (2)

1. Marur S, et al. Semin Oncol. 2018;45(4):220-225. 
2. Fang S, et al. J Invest Dermatol. 2017;137(8):1792-1795.
3. Albiges L, et al. J Clin Oncol. 2016;34(30):3655-36633.
4. Bagheri M, et al. Int J Obes. 2016;40(12):1817-1822.
5. Corentin R, et al. P1.04-01. WCLC 2019.

Nivolumab + ipilimumab safe first-line treatment 
for NSCLC patients with comorbidities
Data from the CHECKMATE-817 trial demonstrated that 
the combination of nivolumab and ipilimumab is a safe 
first-line treatment option for patients with advanced 
non-small-cell lung cancer (NSCLC) who also harbour 
comorbidities or a poor Eastern Cooperative Oncology 
Group (ECOG) performance status. The combination 
was shown to have a consistent safety profile in these 
special populations.

Until recently, data on immunotherapy in patients with 
advanced NSCLC and poor performance status or other 
comorbidities were limited. CheckMate 817 –a multi-cohort, 
open-label phase 3b/4 study– investigated safety and 
efficacy of flat-dose nivolumab + weight-based low-dose 
ipilimumab in patients with advanced NSCLC. Dr Fabrice 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Marur+2018%3B45(4)%3A220-5
https://www.jidonline.org/article/S0022-202X(17)31423-9/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5065111/
https://www.nature.com/articles/ijo2016171


13IMMUNO-ONCOLOGY

Barlesi (Hôpitaux de Marseille, France) evaluated this regimen 
as first-line treatment in a reference population (cohort 
A, n=391, ECOG performance status 0-1) and a special 
population (cohort A1, n=198) consisting of patients with 
ECOG performance status 2 (n=139) or ECOG performance 
status 0-1 and one of the following comorbidities (n=59): 
asymptomatic untreated brain metastases, hepatic or 
renal impairment, or human immunodeficiency virus (HIV). 
Baseline characteristics were generally balanced between 
cohorts. Treatment consisted of nivolumab 240 mg Q2W 
+ ipilimumab 1 mg/kg Q6W for two years or until disease 
progression or unacceptable toxicity [1]. 

Although grade 3-4 treatment-related adverse events (AEs) 
were similar between cohorts, they were higher within cohort 
A1 for patients with comorbidities compared with those 
with ECOG performance status 2 (34% vs 24%). However, 
treatment-related AEs leading to discontinuation were similar 
across populations (12% for patients treated in cohort A1 with 
ECOG PS 2 and 12% for all other special populations, and 13% 
for all patients in cohort A). With regard to efficacy, objective 
response rate was 25% in cohort A1 (20% for patients with 
ECOG PS 2 and 37% for all other special populations) and 
35% in cohort A. Progression-free survival was numerically 
shorter in cohort A1 than cohort A; high tumour mutation 
burden (TMB) (≥10 mut/Mb) and higher programmed 
death-ligand 1 (PD-L1) expression (≥1% or ≥50%) were 
associated with numerically longer progression-free survival 
in both cohorts. Dr Barlesi concluded that first-line flat-dose 
nivolumab + weight-based ipilimumab showed a consistent 
safety profile in special populations with advanced NSCLC, 
including those with ECOG performance status 2.

1. Barlesi F, et al. OA04.02. WCLC 2019.

Tackling immunotherapy resistance 
Despite its success, immunotherapy resistance poses 
a serious issue which negatively impacts patient 
outcomes. Resistance to immunotherapy can be divided 

into two types: intrinsic (primary) resistance, which is 
described as lack of initial response or clinical benefit 
to therapy, and acquired (secondary) resistance which 
is disease progression after an initial period of clinical 
benefit. In contrast to targeted therapies, a majority of 
resistance to immune checkpoint inhibitors is due to 
intrinsic resistance. Currently, insights into mechanisms 
of acquired resistance to immune checkpoint inhibitors 
are limited. It is known that resistance can be mediated 
by tumour-related intrinsic and extrinsic factors and 
that for example loss of tumour neoantigens (e.g. 
chromosomal loss, defects in antigen processing) may 
mediate resistance in a subset of patients [1].

Various strategies and approaches are being evaluated, 
such as adding an oncolytic virus to immune checkpoint 
inhibitor treatment in naïve patients or adding a novel agent 
to immunotherapy in these patients. Combinations of a novel 
agent and immunochemotherapy in first-line non-small-cell 
lung cancer treatment in naïve patients is also assessed, 
as is addition of a targeted agent in treatment-experienced 
patients, as it is known that targeted therapy can modulate 
immune cell function. Furthermore, novel agents are 
thoroughly studies and evaluated to establish their possible 
role in overcoming resistance (see Table) [2].

Table. Overview of novel agents that may aid in overcoming resistance [2]

Target Examples
Potential therapeutic 

approaches

Altered tumor antigen 
presentation

B2m, HLA, neoantigen 
loss

Radiotherapy, chemotherapy, 
epigenetic therapies

IFN/JAK, escape pathway JAK-1, JAK-2 mutations STING agonists, bispecific T-cells

Immuno-supressive 
immune cells/molecules

CAFs, MDSCs, Treg
IDO, adenosine, VEGF, 
glucose

Gemcitabine, entinsotat, ATRA, 
Targeting immuno-metabolism 
(glycolysis, adenosine, kynurenine 
pathways) 
VEGF inhibitors

Other immune checkpoint 
inhibitors

LAG-3, TIM-3, VISTA Combination therapy targeting 
LAG-3, TIM-3

1. Gainor JF, et al. MS01.01. WCLC 2019.
2. Soo R, et al. MS01.03. WCLC 2019.
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Targeted Therapy

Older age and low neutrophilia inflammation 
predictor for osimertinib efficacy
Osimertinib – a third generation irreversible epidermal 
growth factor receptor (EGFR) tyrosine kinase inhibitor 
(TKI) – has shown highly significant efficacy in non-small-
cell lung cancer (NSCLC) patients with sensitive mutations 
as well as in patients with a T790M resistance mutation. 
EGFR T790M is a robust biomarker for the efficacy of 
osimertinib. Still, in a number of patients with NSCLC 
who harbour the EGFR T790M mutation, clinical efficacy 
remains very limited, which suggests primary resistance.

Jang et al. aimed to discover clinical predictive factors for the 
efficacy of osimertinib, and analysed patients with stage IV, EGFR 
T790M+ lung adenocarcinoma who were given osimertinib as 
salvage treatment in a retrospective study [1]. Various baseline 
clinical factors were investigated according to favourable or 
unfavourable osimertinib efficacy group. Unfavourable efficacy 
(primary resistance) was defined as progression-free survival 
(PFS) <6 months with osimertinib. A total of 30 patients were 
eligible for this analysis (19 in the favourable efficacy group and 
11 in the unfavourable efficacy group). The favourable efficacy 
group consisted of more patients aged ≥60 years at the time of 
lung cancer diagnosis (P=0.058), with baseline neutrophil-to-
lymphocyte ratio (NLR) ≤3.5 (P=0.058), and who had received 
pre-osimertinib treatment with first generation EGFR TKI 
(gefintinib or erlotinib) rather than second generation EGFR TKI 
(afatinib) (P=0.088).

It was found that PFS of favourable and unfavourable 
efficacy groups with osimertinib was 9.9 months (95% CI 
9.5-10.3) and 3.3 months (95% CI 2.4-4.2), respectively 
(P<0.001). The response rate of osimertinib was 89.5% vs 
18.2% (P<0.001). Age at the time of lung cancer diagnosis, 
Eastern Cooperative Oncology Group (ECOG) performance 
status, baseline NLR, pre-osimertinib EGFR TKI treatment, 
and PFS with previous EGFR TKI were revealed as potential 
predictive factors through Kaplan-Meier PFS estimation. Of 
these, regression analysis confirmed that only age at the 
time of lung cancer diagnosis ≥60 years (HR 0.292, 95% CI 
0.104-0.819, P=0.019) and baseline NLR ≤3.5 (HR 0.238, 
95% CI 0.083-0.677, P=0.007) were good predictive factors 
for the efficacy of osimertinib (see Table). These easily 

identifiable predictive factors have been studied in a very 
small patient number. If they remain valid in larger patient 
numbers remains to be seen.  

Table. Cox proportional hazard regression analysis [1]

Target HR for progression (95% CI) P-value

Age at LCA diagnosis
 < 60
 ≥ 60

1
0.292 [0.104-0.819]

0.019

Baseline NLR† at osimertinib treatment
 ≤ 3.5
 > 3.5

0.238
1

[0.083-0.677]
0.007

Cox analysis with co-variates with Log-rank p<0.200 in Kaplan-Meijer estimation of PFS.
†NLR, Neutrophil to Lymphocyte Ratio.

1. Jang SH, et al. P2.14-03. WCLC 2019.

EGFR TKI retreatment effective after earlier 
discontinuation 
Although treatment with an epidermal growth factor 
receptor (EGFR) tyrosine kinase inhibitor (TKI) is 
remarkably effective in patients with non-small-cell 
lung cancer (NSCLC) with an EGFR activating mutation, 
resistance eventually catches up. Approximately after 1 
year of treatment, resistance against EGFR TKI treatment 
develops. Another issue in the treatment of NSCLC 
patients harbouring EGFR mutations occurs when they 
cannot tolerate anti-EGFR treatment due to toxicity, 
leading to treatment discontinuation. After treatment 
discontinuation, either switching to another EGFR 
inhibitor or drug re-exposure are commonly performed 
after the adverse event has resolved, but the efficacy of 
retreatment has not been established.

In the retrospective study by Takahashi et al., patients were 
investigated who received EGFR TKI (re-) treatment between 
January 2008 and August 2017. Overall survival, response 
rate, and time to treatment failure for each administered TKI 
were assessed, for patients who discontinued EGFR TKI due to 
progressive disease and patients who discontinued the TKI as 
a result of AEs [1]. A total of 1,400 patients from 11 institutions 
were enrolled in this study. Of those, 570 patients received 
retreatment with EGFR TKI, and 541 were eligible to participate.
As much as 395 patients discontinued initial EGFR TKI 
treatment because of disease progression. Re-administration 
of subsequent gefitinib/erlotinib/afatinib in these patients 
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resulted in response rates of  8%/8%/18% and median time 
to treatment failure of 4.9/3.2/4.3 months, respectively. The 
median time to retreatment failure for the patients who originally 
discontinued because of AEs was significantly longer than for 
the patients who originally discontinued due to progressive 
disease (10.8 months vs 3.8 months, P<0.0001). In both groups, 
overall survival was significantly better for patients receiving 

retreatment with EGFR TKI compared with patients without 
retreatment (HR 0.256, P< 0.0001 for initial discontinuation due 
to AEs; HR 0.456, P<0.0001 for initial discontinuation due to 
progression). It was thus concluded that retreatment with EGFR 
TKI was effective for both patient groups.

1. Takahashi K, et al. P2.14-11. WCLC 2019.

Phase 3 Trial Updates 
First-line pembrolizumab monotherapy offers 
durable OS benefit vs chemotherapy in NSCLC 
patients with high PD-L1 expression
It has been shown after a follow-up of more than 3 years 
that first-line pembrolizumab monotherapy provides 
durable long-term overall survival (OS) compared to 
chemotherapy in patients with advanced non-small-
cell lung cancer (NSCLC). This OS benefit was observed 
despite 65% of patients assigned to chemotherapy 
crossing over to pembrolizumab. Furthermore, 
pembrolizumab had a manageable long-term safety 
profile. 

Dr Martin Reck (Lung Clinic Grosshansdorf, Germany) presented 
data on 3-year survival from the KEYNOTE-024. Patients with 
advanced NSCLC who had programmed death-ligand 1 (PD-
L1) ≥50% and who had no targetable epidermal growth factor 
receptor (EGFR)/anaplastic lymphoma kinase (ALK) alterations 
had been randomised to pembrolizumab or platinum-based 
chemotherapy. Earlier results had already shown that first-
line pembrolizumab significantly improved progression-free 
survival (PFS) as well as OS compared with chemotherapy [1].

For this longer follow-up (mean length of follow-up was 
44.4 months), patients were randomised to pembrolizumab 
200 mg for 2 years (n=154) or platinum doublet (n=151) 
for 4 to 6 cycles plus optional pemetrexed maintenance 
(non-squamous), with stratification by Eastern Cooperative 
Oncology Group (ECOG) performance score 0 or 1, tumour 
histology (squamous/non-squamous), and region (East 
Asia/non-East Asia). Patients in the chemotherapy arm could 
cross over to pembrolizumab upon disease progression if 
they met eligibility criteria. The primary endpoint was PFS, 
whilst OS was a key secondary endpoint [2].

The results demonstrated that median OS for pembrolizumab 
was over a year longer compared with chemotherapy 
(26.3 vs 14.2 months); the 36-month OS was 43.7% in the 
pembrolizumab arm vs 24.9% in the chemotherapy arm. 
Interestingly, although patients on pembrolizumab had a 
longer mean treatment duration than those on chemotherapy 
(11.1 vs 4.4 months, respectively), grade 3-5 treatment-related 
adverse events occurred less frequent with pembrolizumab vs 
chemotherapy (see Figure).

Figure. Treatment exposure and AEs in the overall population [2]

Target Pembrolizumab
n=154

Chemotherapy
n=150

Median (range) treatment 
duration, mo 7.9 (0.03-30.2) 3.5 (0.03-40.4)

Treatment related AEs, n (%)
 Grade 3-5
 Serious
 Led to discontinuation
 Led to death

116 (77)
48 (31)
35 (23)
21 (14)

2 (1)

135 (90)
80 (53)
31 (21)
16 (11)

3 (2)

Immune-mediated AEs and 
infusion reactions, n (%)
 Grade 3-5
 Led to death

52 (34)
20 (13)

1 (1)

8 (5)
1 (1)

0

1. Reck M, et al. N Engl J Med. 2016;375:1823-1833.
2. Reck M, et al. OA07.01. WCLC 2019. 

Longer OS with atezolizumab + carboplatin + 
nab-paclitaxel in advanced squamous NSCLC
The IMpower 131 study assessed atezolizumab + chemo-
therapy vs chemotherapy alone as first-line therapy 
in patients with stage IV squamous NSCLC. The final 
results showed that patients treated with atezolizumab + 
chemotherapy experienced a longer survival, as compared 
to those treated with chemotherapy alone. Meaningful 
survival difference was seen in patients with strongly PD-
L1-positive tumours. 

https://www.nejm.org/doi/full/10.1056/NEJMoa1606774
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A total of 1,021 patients was enrolled in the study and they were 
divided between 3 arms. Patients in Arm A received atezolizumab 
+ carboplatin+ paclitaxel (4 or 6 cycles), patients in Arm B were 
treated with atezolizumab + carboplatin + nab-paclitaxel (4 or 
6 cycles) and those in Arm C (control group) were treated with 
carboplatin + nab-paclitaxel (4 or 6 cycles, followed by best 
supportive care). Median follow-up was 25.5 months.
The results showed that the final overall survival in the 
intention-to-treat population (Arm B vs Arm C) was 14.2 
months in Arm B and 13.5 months in Arm C (HR 0.88; 95% CI 
0.73-1.05; P=0.1581; see Figure) [1]. Patients who had high 
PD-L1 expression had a median OS of 23.4 months in Arm B 
and 10.2 months in Arm C. Treatment-related adverse events 
occurred in 68.0% (Arm B) and 57.5% (Arm C) of patients; 
no new safety signals were identified, which was consistent 
with previous analyses.
The authors concluded that IMpower 131 provides additional 
evidence on the efficacy of immunotherapy in patients with 
squamous NSCLC. However, the observed benefit was only sig-
nificant in high PD-L1 expressors, which  highlights the relevance 
of biomarkers for patient selection in the study’s setting [1].

1. Capuzzo F, et al. OA14.02. WCLC 2019.

Less focus on quality of life in recent phase 3 trials 
A high proportion of phase 3 trials which evaluate lung 
cancer patients in various settings do not assess quality of 
life (QoL). This is not only the case in studies initiated by the 
pharmaceutical industry or investigator-initiated trials, but 
also in non-profit trials and the metastatic setting, despite 
symptom burden and limited life expectancy. Also, timely 
inclusion of QoL results in primary publications has been 
significantly worsening in recent years, which is particularly 
frequent in papers published in high impact factor journals.

Reale et al. described the prevalence and heterogeneity 
of QoL reporting in lung cancer phase 3 trials. This was 
done using a selection of all primary publications of lung 
cancer phase 3 trials evaluating anticancer drugs published 
between 2012-2018 by 11 major journals. This resulted in 
122 publications which could be assessed.

It was found that QoL was not listed among endpoints in 32.0% 
of publications. The proportion of trials not including QoL was 
similar over time; this concerned 32.9% of publications in 
2012-2015 vs 30.6% of publications in 2016-2018. Of 83 trials 
which did include QoL among endpoints, QoL results were 
not reported in 43.4%. The proportion of trials not reporting 
QoL results in a primary publication significantly increased 
over time from 30.6% between 2012-2015 vs. 61.8% between 
2016-2018 (P=0.005). Overall, QoL data were not available 
in 61.5% of primary publications, due to the absence as 
endpoint or unpublished results.
It was also mentioned that the type of QoL questionnaires, 
modality of analysis, and presentation in trials with QoL 
results are not homogeneous which complicates any 
comparisons. The most frequently used QoL questionnaires 
in trials which included QoL as an endpoint were EORTC QLQ 
C30 (50.6%), EORTC QLQ LC13 (47.0%), and EQ5D (44.6%).

Researchers branded the results of this study rather 
disappointing, especially in the era of precision medicine which 
is fast becoming increasingly important. Patient-reported 
outcomes and QoL analyses play a crucial role in the shared-
decision making process, representing a tool to guide physicians 
in the selection of the most tailored therapy for every single 
patient and for the full understanding of treatment value [1].

1. Reale L, et al. OA07.07. WCLC 2019. 

Figure. Final overall survival outcomes in intention-to-treat population (Arm B vs Arm C) [1]
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