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First-line immunotherapy for patients with advanced stage or
metastatic non-small cell lung cancer...finally what threshold of
PD-L1 expression on tumor cells?
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A certain number of patients with advanced stage or
metastatic non-small cell lung cancer (NSCLC) show better
overall survival when treated with first-line immunotherapy
than patients treated with chemotherapy (1). This finding,
originally reported in KEYNOTE-024, has just been
updated and continues to confirm, for the same cohort of
patients, benefit from first-line pembrolizumab treatment
(1,2). Immunohistochemical (IHC) expression of PD-L1
at a threshold of 50% positive tumor cells was used as a
predictive biomarker to select patients (1,2). The updated
study by Reck ez 4l., reports an average of overall survival of
30 vs. 14.2 months for patients treated with immunotherapy
and chemotherapy, respectively (2). In the conclusion of this
updated study it was reported that no cumulative toxicity
was noted for prolonged treatment with pembrolizumab (2).
Moreover, the number of fatal side effects induced by
prolonged immunotherapy was low, only one patient
developed irreversible lung disease leading to death (2).

A number of comments concerning the most recent study
by Reck et al. should be raised. The results were obtained
for patients selected based on parameters that may not
correspond to those of the daily practice of hospitals and
clinics (2,3). In fact, the expression of PD-L1 was evaluated
with tissue samples that excluded bronchial biopsies and
cytological samples taken during bronchial endoscopy,
particularly those obtained by guided echo-endoscopy (2).
So, the IHC expression was analyzed on transthoracic
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biopsies, excised biopsy and surgical resected large
specimens (2). The recruitment of patients was certainly
biased with respect to the samples obtained (2,3). The number
of patients excluded due to insufficient material was not
indicated in this publication, and the number and/or analyses
of available transthoracic biopsies was not provided (2). The
pharmDx 22C3 anti-PD-L1clone (Agilent, Santa Clara,
CA, USA) was used. This was required, together with the
use of a companion diagnostic test, by the guideline of the
USA Food and Drug Administration for clinical trials. Even
if standardized studies using different PD-L1 clones (in
particular the SP263, 28-8 and 22C3 antibodies) showed
that certain antibodies gave the same results for evaluation
of the number of positive tumor cells on tissue sections, it
would be interesting to perform a study comparing survival
curves as a function of the expression of PD-L1 when
evaluated with different clones. The study also showed a
high level of cross over, in particular for patients treated
with chemotherapy and then pembrolizumab, while taking
into account the high level of toxicity of chemotherapy
experienced by certain patients (2). Thus, for almost 50%
of the initially included patients a change in the choice of
therapy was required.

Very recent results of clinical trials have also shown
improved overall survival compared to chemotherapy for
patients with advanced stage or metastatic NSCLC treated
with pembrolizumab but with a much lower threshold of
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PD-L1 positivity than 50% positive tumor cells (4,5). Thus,
patients are eligible for pembrolizumab if more than 1%
of tumor cells express PD-L1 (4,5). Another encouraging
study showed that the association of pembrolizumab with
chemotherapy gave a longer overall survival than patients
treated with chemotherapy alone but this was independent of
the percentage of PD-L1 IHC positivity on tumor cells (6).

PD-L1 IHC is still the only valid predictive biomarker
for first-line immunotherapy of advanced stage or
metastatic NSCLC (as long as the patient’s tumor does
not present a mutation in EGFR or a rearrangement in
ALK or ROSI and/or the patient has untreated on brain
metastases). While in a recent study this biomarker is not
indispensable for administration of chemotherapy associated
with pembrolizumab it should be evaluated for patients
who cannot receive chemotherapy (fragile patients). Thus,
patients showing positivity on at least 50% of tumor cells
could receive an alternative treatment with immunotherapy
alone. The limitations of PD-L1 THC as a predictive
biomarker have been extensively reported but could be
further discussed with regard to a positive threshold of 1%
of tumor cells (7,8). The performance of the clones, even
though globally similar for certain clones (SP263, 22C3,
28-8 in particular), does not seem to be identical for a low
positive threshold. In particular, some studies show that
negative labeling with the 22C3 anti-PD-L1 can be positive
with SP263 (9). The tumor heterogeneity is a major factor
for consideration in the case of a 1% threshold, notably
when evaluation is done on small-sized tissue samples,
in particular bronchial biopsies, or even transthoracic
biopsies. This tissue heterogeneity leads to differences in
the level of expression of PD-L1 with different PD-L1
clones for biopsies and surgical specimens from the same
patient (10,11). The inter-observer variation is certainly
more marked for a positive threshold of 1% than for a
threshold of 50%, so frequent external quality control must
be performed (7,12). Finally, the threshold of 1% may turn
out to be more difficult to master with cytological samples,
such as those of echo-guided transbronchial biopsies (13).
Thus, indication of first-line immunotherapy based on a
PD-L1 threshold of 1%, as appears in several studies that
have now been validated for daily practice, must certainly
be considered in institutions associating specialist centers
and experts in thoracic pathology.

While the use of PD-L1 IHC as a predictive biomarker
has its limits with regard to the predictive value for some
patients who may benefit from first-line immunotherapy,
it is as yet the only approach authorized in daily practice to
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decide to treat or not treat patients. Despite the promising
results as a predictive biomarker, the tumor mutation
burden (TMB) also shows some limitations and to date has
not been validated for routine clinical use (14). Even though
it is a biomarker independent of PD-L1 to predict response,
it has been shown recently that the TMB may show a
number of limitations common with PD-L1 IHC, including
heterogeneous expression, variable thresholds of positivity
depending on the panel used and the therapeutic molecules
considered as well as the need of studies harmonization and
into the standardization of possible inter-platform variation
(14-16). It is certain that the addition of the value of the
TMB into the KEYNOTE-24 may provide supplementary
information and identify other sub-groups of patients who
respond or do not respond to pembrolizumab.

In conclusion, the KEYNOTE-24 update confirms
the overall survival benefit of patients on pembrolizumab
compared to standard treatment and opens the way to
optimizing the initial published data. Finally, it seems that
pembrolizumab improves overall survival across the PD-
L1 subgroups. This highlights the urgent need to identify
more robust predictive biomarkers than PD-L1 for a better
stratification of patients receiving immune check point
inhibitors.
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