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Recently, Biton et al. published in Clinical Cancer Research
the article “TP53, STK11 and EGFR Mutations Predict
Tumor Immune Profile and the Response to anti-PD-1
in Lung Adenocarcinoma” (1). This article points out the
challenging question of the interplay between tumoral
mutations in lung adenocarcinoma (localized and metastatic)
and the composition of immune microenvironment.
Since the introduction of immune checkpoint blockade
(ICB) in lung cancer, several attempts have been made to
develop predictive biomarkers of anti-PD-1 response. With
respect to biomarkers in the tumor, PD-L1 expression in
immunohistochemistry (IHC) (2) and tumoral mutation
burden (TMB) (3) are the most advanced, with other
candidates emerging [e.g., MMR deficiency (4) and
JAK1/2 mutations (5)]. With respect to the immune
microenvironment, derived neutrophils (leukocytes minus
neutrophils) ratio (6), baseline monocytes (7) or invigoration
of exhausted CD8 T cells (8) are associated with interesting
preliminary data regarding anti-PD-1 response. However,
data exploring the relation between tumoral characteristics
and immune microenvironment are very scarce. And
obviously, having an integrated vision of tumor and
microenvironment together is of major importance when a
therapeutic decision is needed for the patient.
Biton et al. studied both localized lung adenocarcinoma
treated by surgery (n=221 and 24) and advanced stage lung
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adenocarcinoma (n=32) treated with the PD-1 inhibitor
nivolumab. Using IHC and next generation sequencing
of 7 oncogenes and tumor suppressive genes, they found
a relation between 3 of them (TP53, STK11, EGFR) and
the tumor immune profile (TIP): TP53 mutated tumors
had higher stromal CD8 densities and PD-L1 expression;
STK11 mutated tumors had more neutrophils, less
dendritic cells (DC) and stromal CD8; EGFR mutated
tumors had more DC and less macrophages, PDL1+ and
stromal CD8. More specifically, TP53-Mut/STK11-EGFRWT presented a very interesting immune profile, with
increased CD8 (both in tumor and stroma), mature DC and
PD-L1 expression, suggesting a stronger immunogenicity.
Gene expression analysis by NanoString system revealed
that this tumor type (TP53-Mut/STK11-EGFR-WT)
had 20 up-regulated genes involved in 3 main pathways:
chemotaxis, cytotoxicity and peptide presentation by
MHC-I. Patients with this tumor type (TP53-Mut/STK11EGFR-WT) treated with anti-PD-1 had an improved
PFS compared to STK11-Mut or EGFR-Mut tumors
[median progression-free survival (PFS): 8.5 vs. 4.6 and
1.4 months respectively], albeit in a small cohort of
32 patients. The authors also note similar results in a
previously published cohort by Rizvi et al. (9) [log rank
test in pooled cohorts: TP53-Mut vs. triple WT: P=0.002;
PT53-Mut vs. STK11(or)EGFR-Mut: P=0.003].
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This study has some limitations. First, the vast majority
of the analyzed samples were localized adenocarcinoma,
which have pathological differences compared to advanced
adenocarcinoma that are currently benefiting from PD-1
inhibitors (10). Secondly, the combination of the 2 cohorts
(local and Rizvi et al.) grouped 2 different anti-PD-1
(nivolumab and pembrolizumab) because the number of
metastatic patients treated locally was small. Thirdly, the
reason for the selection of this particular 7 genes panel is
not detailed and might be guided by the team’s previous
experience. Similarly, in the 3 genes combination, the
selection of TP53 and STK11 was based on differences
based on TIP class, but the reason for selection of EGFR is
unclear and could have been justified. Finally, it would have
been interesting to get additional information about rALK,
MET and ROS status.
However, this study addresses important the question
of the relationship between tumor mutated cells and
their immune microenvironment, which have until now
been mainly limited to cancer cells lines (11) or mouse
models (12). Furthermore, the biological data presented
are consistent among IHC, gene expression and flow
cytometry, with TP53-Mut/STK11-EGFR-WT lung
adenocarcinoma having a particular immune profile with a
microenvironment increased in CD8, PDL1+ and mature
DC. Interestingly, one of the only human study available in
this area also described that TP53 mutated tumors have an
increased expression of immune checkpoints and activated
T-effector (13). As this tumor type particularly benefits from
PD-1 inhibitors, this information can be greatly valuable,
notably if the assessments of PD-L1 or TMB are not
technically possible. The authors’ data in EGFR mutated
tumors, displaying less CD8 stromal, CD8 intratumoral
and PD-L1 expression, also provide additional biological
explanations of the poor efficacy of PD-1 inhibitors in this
population (14,15). Surprisingly, in KRAS mutations, the
results are not consistent with the previously cited study (13)
as the authors did not find any immunological changes
between wild type and mutated tumors. The mutations of
KRAS and TP53 separately did not impact the survival of
patients treated by anti PD-1, but this interpretation must
be cautious due to the small number of patients in the
cohort (n=32). Also, there has been a great deal of interest
in KRAS mutant, STK11 mutant NSCLC having limited
benefit with PD-1 inhibition and TP53 mutant NSCLC
being more sensitive (16), but this analysis did not support a
clear role for KRAS mutations in this selection.
The positioning of the different gene alterations and
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TIPs compared with existing tumor biomarkers (PD-L1
and TMB) is complex and was probably not the goal of the
authors. PD-L1 expression was assessed in the different
immune profiles, and in TIP1 (enriched with CD8 cells),
PD-L1 expression was a pejorative prognostic factor in
univariate analysis (HR =2.03 95% CI, 1.16–3.54, P=0.013).
However, the TIPs were analyzed in patients with localized
tumor, which prevents the assessment of predictive value
of TIP and PD-L1 expression together in a PD-1 inhibitor
setting. Of note, in the Rizvi cohort, tumors TP53-Mut/
STK11-EGFR-WT had statistically more non-synonymous
mutations and candidate neoantigens than the triple WT
tumors. This data is consistent with the classical “guardian
of the genome” function of p53. The article validated
these previous results but also described a higher tumoral
expression of PD-L1 in TP53-Mut tumors.
By describing the distinct combinations of tumoral
mutational status and cross-referencing it with the
quantification of major immune cell populations of the
microenvironment, this study gives a broad image of the
genetic/immune interplay. The 3 main mutations (TP53,
STK11, EGFR) are easily available in clinical routine and
could be an interesting alternative to TMB, that have
several disadvantages including cost, a multiplicity of tests
analyzing different regions of the genome and the absence
of clear cut-off. To validate these promising findings,
a prospective assessment of the described biomarkers’
combination TP53-Mut/STK11-EGFR-WT in an antiPD-1 trial would be of particular interest.
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