Combination chemotherapy and immunotherapy in metastatic
non-small cell lung cancer: a setback for personalized medicine?
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The management landscape for metastatic non-small cell
lung cancer (NSCLC) has changed considerably beyond
chemotherapy alone. This is due to the introduction of
targeted therapies for patients with targetable mutations and
the advent of immune checkpoint inhibitors. The inhibitors,
anti-programmed death 1 (PD-1) and anti-programmed
death ligand 1 (PD-L1) agents, were initially approved by
the US Food and Drug Administration (FDA) for use in
the subsequent line setting after progression on first line
platinum-doublet chemotherapy (1,2). Pembrolizumab,
nivolumab and atezolizumab have all been approved as
single-agent treatments (3). Subsequently, in the first-
line setting, pembrolizumab becomes the only agent that
has gained regulatory approval as single agent therapy
specifically for patients with a PD-L1 tumor proportion
score (TPS) >50%. The approval was based on results
from the KEYNOTE-024 study showing higher overall
survival (OS) than chemotherapy [survival rate 80.2% uvs.
72.4%, hazard ratio (HR) for death 0.6; 95% CI, 0.41-0.89,
P=0.005] (3,4). In addition, in this study, the incidence of
serious grade >3 toxicities were reduced by about half with
pembrolizumab treatment compared with chemotherapy.
Although this treatment option is available to only about
30% of patients with metastatic NSCLC who have TPS
>50%, it can be considered as the standard of care for this
group of patients and it can be viewed as a progress for
personalized therapy in lung cancer. Nonetheless, for others
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with unknown TPS or TPS <50%, chemotherapy has
remained the standard of care first line therapy.

This has recently changed, however. Gandhi et 4/
have reported promising results for the combination of
pembrolizumab with chemotherapy (KEYNOTE-189) (5).
In this double-blind, phase III trial, patients with previously
untreated metastatic non-squamous NSCLC without
targetable mutations (EGFR or ALK) were randomly
assigned to receive pemetrexed and platinum-based drug
plus either 200 mg of pembrolizumab or placebo, regardless
of PD-L1 status. Treatment was given every 3 weeks for
4 cycles, followed by pembrolizumab or placebo plus
pemetrexed maintenance therapy for up to a total of 35
cycles (approximately 2 years). Crossover to pembrolizumab
monotherapy was permitted if disease progression on
placebo-combination was confirmed. There was a significant
OS benefit noted for the pembrolizumab combination group
over the chemotherapy alone group at 12 months (69.2%
vs. 49.4%, HR for death 0.49, 95% CI, 0.38-0.64, P<0.001).
This was despite the 41.3% crossover seen from the placebo
group to pembrolizumab monotherapy. Progression free
survival (PFS) also favored the pembrolizumab combination
(8.8 vs. 4.9 months, HR for disease progression or death
0.52, 95% CI, 0.43-0.64, P<0.001). Of note, statistically
significant benefits in OS, PFS and response rates were seen
across all PD-L1 subgroup populations, including those
with TPS <1% (5). More encouraging was the toxicity
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profile in this trial. Grade 3 or higher adverse events were
quite similar between the two groups with 67.2% seen
in the pembrolizumab-combination and 65.8% in the
placebo-combination. However, there was a higher rate of
nephritis and acute kidney injury noted with the addition
of pembrolizumab (5.2% wvs. 0.5%), possibly because more
patients were exposed to prolonged pemetrexed treatment.
The FDA has now granted an approval of this combination
of chemotherapy and immunotherapy regimen for non-
squamous NSCLC irrespective of PD-L1 status (6).

The investigators should be congratulated for their
success in significantly improving outcomes of patients with
metastatic NSCLC, historically a very challenging disease.
Nevertheless, despite the positive results of this study, it is
still questionable whether every patient will benefit from
this combination therapy in the same way. We are raising
this question since healthcare system in each country can be
quite different. The approach of providing immunotherapy
and chemotherapy to every patient, while convenient to use
and profitable to pharmaceutical manufacturers, may not
necessarily always be the best answer.

First, those with higher PD-L1 TPS, if choosing to have
the combination treatment, will be subjected to increased
toxicity due to chemotherapy, which is about twice as
frequent as immunotherapy monotherapy. Furthermore, in
this population, one can especially argue that the control
arm in this trial—chemotherapy alone arm—is no longer an
acceptable standard of care in this setting. Indeed, single-
agent pembrolizumab should have been used as a reference
standard.

Second, patients with lower PD-L1 TPS, if choosing
to have the combination treatment, may be subjected to
unnecessary immunotherapy which is very costly. The
exploratory analysis obtained from a small subgroup of
patients with low or negative PD-L1 TPS may not be
an adequate evidence that pembrolizumab really has a
therapeutic role in this population. This is especially true
when the bulk of treatment benefit is more pronounced
among patients with higher PD-L1 TPS.

To be fair, we are faced with the problem that available
predictive biomarkers for patient selection including the
TPS are not completely reliable. PD-L1 TPS results are
variable between different assays as there is no single lab
test used between studies, and there are a variety of cutoffs
used. Some note a benefit to checkpoint inhibitor therapy
with PD-L1 TPS >50% and others with a score >1%
(2,5,7). To address this issue, other biomarkers are now
being evaluated, such as the tumor mutational burden or
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expression of effector T-cell (8). Moreover, as more drugs
get added to the treatment paradigm, cost is an area that
should not be overlooked given the substantial impact this
can play based on a patient’s overall care and society.

While single-agent pembrolizumab treatment as a standard
first line therapy for selected patients with PD-L1 TPS
>50% can be viewed as an advance for personalized medicine,
the combination chemotherapy and immunotherapy for
unselected patients, therefore, may be viewed as a setback.
Since most insurance carriers in the United States are required
to pay for this combination, there is no longer any need to
know PD-LI status in order to prescribe pembrolizumab,
as long as it is prescribed together with pemetrexed and
carboplatin. Nevertheless, an argument in favor of this setback
can be made on the ground that some patients will never
make it to subsequent-line therapies once first-line therapy
has failed, so it may be more practical to prescribe everything
upfront. Others may also argue that chemotherapy can be
immunogenic, thus helping immunotherapy work better.
While the combination treatment may be less personalized,
the authors agree that for now we should focus on a means to
an end. Perhaps this one-size-fit-all approach will have to stay
for now, but in the near future, we may find a better way to
personalize immunotherapy.

In summary, this simple, pragmatic and positive study
evaluated the use of combination checkpoint inhibitor
and chemotherapy in non-squamous lung cancers. Results
from studies testing this combination in other histological
subtypes including squamous cell histology are also
upcoming and have so far shown early promise (9-11). In
summary, the results of this KEYNOTE-189 study have
caused yet another shift in the management of metastatic
NSCLC. Though questions remain to be answered, this
will no doubt have a more or less positive impact on the
care of patients with an otherwise dismal disease.
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