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Introduction
Lung cancer ist the most frequent deadly malignant disease 

in men and the second most deadly malignant disease in women 
[1]. Two “leap” innovations, the detection of driver mutations 
in about 25% of patients and the observation that NSCLC is 
an immune-checkpoint-inhibitor responsive disease leading 
to a dramatic improvement in ORR, PFS and OS, therapeutic 
standards in NSCLC have changed dramatically over the past 
decade [2]. These dramatic changes in outcome can only be 
achieved if patients are tested for the relevant “biomarkers” 
, i.e. genetic alterations EGFR, ALK, ROS, BRAF (mandatory) 
and PD-L1 before the start of treatment to allow an optimal 
1st line treatment stratification [3-6]. This article describes 
the treatment strategies in patients with NSCLC without driver 
mutations.

NSCLC without driver mutations
Patients that do not show any driver mutations i.e. EGFR and 

ALK WT were included in trials that studied immune checkpoint 
inhibitors. WT definition should be expanded most likely to 
ROS, HER2, MET and RET, whether BRAF mt+ positive patients 
might be more responsive to ICI will have to elucidated. Patients 
with driver muations (EGFR, ALK, ROS; BRAF, RET, MET) should 
be treated with TKI, only when TKI treatment is exhausted, 
ICI potentially in combination with chemotherapy should be 
employed.

PD-L1 expression > 50% without driver mutation
Patients with a PD-L1 expression of > 50% (about 30% of 

the total NSCLC population) can be treated with pembrolizumab 
single agent therapy on the basis of the KN 24 study[7] leading 
to a median OS of 30 months, while it was 14 months with 
chemotherapy (HR OS 0.63). PFS, ORR (28 vs. 48%) and QoL were 
also significantly improved with Pembrolizmab single agent. 
Test rates have improved in Germany from 20 to 75%, however 
not every patient that is tested will receive Pembrolizumab in  

 
1st line [6]. On the basis of KN 189 and KN 407 studies, patients 
with a high PD-L1 expression are also amenable for a combined 
ICI and chemotherapy treatment.

ICI-Chemotherapy combination in non-squamous cell 
carcinoma without driver mutations independent of 
PD-L1 expression 

In the KN 189 study [8] patients with non-squamous cell 
carcinoma without driver mutations (EGFR and ALK) were 
included independently on the PD-L1 status, patients were 
stratified for PD-L1 expression>1% and<1%. The median OS was 
significantly improved over control chemotherapy with a HR of 
0.42, the OS benefit was seen in all PD-L1 subgroups. This study 
showed for the first time a synergistic effect of chemotherapy 
and ICI even in PD-L1 negative tumors. At ASCO 2019, PFS 
was updated for the study, and there was also a statistically 
significant PFS benefit shown for the PD-L1 0% subgroup. The 
combination therapy of Pembrolizumab, Pemetrexed and Cis- or 
Carboplatin has been approved since August 2018 by the EMA. 
The second approved combination in non squamous cell NSCLC 
is the IMPOWER 150 regimen with Paclitaxel, Carboplatin, 
Bevacizumab and Atezolizumab [9]. The overall study was 
positive for the endpoint OS, although this was mainly driven 
by the OS benefit in the PD-L1 TC3/IC3 (high PD-L1 expression) 
group. However, two specific signals could be derived from the 
Impower study: 1. Patients with liver metastases benefitted from 
the quadruple therapy with a HR of 0,52 for OS, while the HR for 
the complete study was only 0.73. There is some preclinical data 
to support the antiangiogenic effect in the liver environment. The 
data in the IMOWER study on liver metastases are of high quality 
as liver metastases were a prespecified stratification parameter. 
2. Patients with EGFR and ALK alterations were included in this 
trial. For patients were TKI therapy was exhausted, a significant 
OS benefit was seen for the Pacli-Carbo-Bev –Atezo therapy 
over the Sandler standard (pacli-carbo-bev). This was seen in 
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the group of patients that had been treated with TKI as prior 
therapy with a HR of 0.54, and in the patient group with common 
mutations up to 0.32. Therefore, this combination should be the 
preferred choice for patients with exhaustion of TKI therapy and 
potentially for patients with liver metastases.

ICI-Chemotherapy-combinations in squamous cell 
carcinoma independent of PD-L1 expression 

The licensing study of chemo-ICI therapy in squamous 
cell carcinoma is the KN 407 [10], which included all comer 
squamous cell carcinomas. Paclitaxel or nab-Paclitaxel/
Carboplatin +/- Pembrolizumab were compared. Patients were 
stratified according to PD-L1 expression (<1%, >1%). In all 
subgroups, a statistically significant advantage of the coprimary 
endpoints OS and PFS was seen, HR für PFS und OS were 0.56 
and 0.64 respectively. Therefore patients with squamous cell 
carcinoma should receive ICI + chemotherapy as a standard of 
care. Approval was given in March 2019 for this combination by 
the EMA.

ICI chemo-combination vs. ICI single agent therapy in 
patients with PD-L1 expression > 50%

The question, whether patients with a high PD-L1 expression 
of >50% should be treated with the combination (chemo+ICI) 
or single agent ICI has not been addressed in a head to head 
randomized clinical trial. A meta-analysis has recently been 
published in the Public Domain (GBA AMNOG Dossier of MSD 
[11], that compared pembro single agent against chemo + 
pembrolizumab for non-squamous cell carcinomas and for 
squamous cell carcinomas with a PD-L1 expression of >50%. The 
data show a highly significant advantage for Chemo- + ICI therapy 
in non-squamous cell carcinoma (HR 0.4, p=0,008). The rate of 
side effects and the QoL were not significantly increased by the 
combination. Exceptions were alopecia and social competence. 
In contrast, patients with squamous cell carcinoma (PD-L1 
>50%) in the indirect comparison between Chemo-ICI vs. ICI 
with a HR of 1.06. The adverse events were significantly higher 
with a OR of 2.85 (p=0,009). This meta-analysis could be helpful 
in deciding between chemo-ICI and ICI-single agent in PD-L1 
high expressers. In conclusion, combination therapy most likely 
should be preferred in non-squamous cell carcinoma, especially 
in patients with high tumor burden and high remission pressure, 
and most likely in patients with never or light smoking status (HR 
0.9, 95% CI 0.11-7.59). Patients with squamous cell carcinoma 
should be rigorously tested for fitness for chemotherapy and 
might be better off with single agent pembrolizumab based on 
the meta-analysis. Although ICI are a cornerstone of therapy of 

metastatic NSCLC and has been denominated the 5th column 
of cancer therapy, it is not yet a standard of care in early and 
advanced stage NSCLC. The only exception is the administration 
of Durvalumab in stage III NSCLC after radio-chemotherapy, 
having responded and not experiencing radiotherapy-induced 
pneumonitis. Durvalumab has been approved by the EMA based 
on the PACIFIC trial, that included patients only after radio-
chemotherapy. Recently, the 3 year OS data were shown at ASCO 
showing a survival rate of 57.0 (Durvalumab) vs. 43.5% (control 
arm), HR 0.69. Relative to the PD-L1 >1% (approval by the EMA), 
the HR for OS was 0.59. Therefore, patients that are treated with 
radio-chemotherapy should be tested for PD-L1 and should be 
treated in case of a PD-L1 expression of >1% with durvalumab, 
if possible not much later than 2 weeks after the end of radio-
chemotherapy.
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