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Background Single-modality biomarkers such as tumor muta-
tional burden (TMB) often fail to reliably predict response to
immune checkpoint blockade (ICB), likely due to incomplete
characterization of the complex tumor-immune interactions
that influence treatment efficacy. We previously developed the
composite biomarker, neoantigen presentation score
(NEOPSTM), which integrates neoantigen processing and pre-
sentation potency and showed it outperformed TMB and
other single-modality biomarkers in predicting ICB response in
melanoma.1,2 Here, we combined NEOPS with the assessment
of tumor immune infiltration, and demonstrated more accurate
patient stratification for ICB response.
Methods We assessed the interaction effect of 17 immune and
stromal cell types on NEOPS, as measured with the Immu-
noID NeXT Platform

®

, using logistic regression in a retrospec-
tive cohort of 45 stage III/IV melanoma patients who received
anti-PD1 therapy. Next, we evaluated the impact of the result-
ing immune-selected phenotype on the accuracy of NEOPS,
built integrated models, and validated them in a cohort of
109 anti-PD1 treated late-stage melanoma.
Results The predictive value of NEOPS was increased in
patients with higher levels of naïve CD4/CD8 T cell,
exhausted CD8 T cell, and CD8 T cell gene expression signa-
tures. Correlated cell signatures were further engineered into
features reflecting naïve T lymphocytes (naïve CD4/8 T) and
total CD8 (exhausted and CD8 T) T cell infiltrations. Both
features were shown to independently boost the accuracy of
NEOPS in the validation cohort (naive: pinteraction<0.05; CD8:
pinteraction=0.11). In immune-selected patients displaying both
high naive and CD8 features, NEOPS achieved an improved
accuracy of 77.2% (vs 69.7% baseline performance, p<0.05)
and an AUC of 0.74 (vs 0.66, p<0.1) in the validation cohort
(table 1). In anti-CTLA4 treatment naïve patients, NEOPS pre-
diction in the immune-selected group was also enhanced with
an accuracy of 81.8% (vs 70.6%, p<0.05) and an AUC of
0.89 (vs 0.68, p<0.01) in the validation cohort (table 1). Inte-
grating NEOPS with naïve and CD8 features into a single
composite biomarker results in an AUC of 0.82 (cross valida-
tion: 0.78 vs 0.71).
Conclusions Identifying immune-selected patients based on cel-
lular composition of the tumor microenvironment significantly
increased the accuracy of our neoantigen-based biomarker of
ICB response, NEOPS. These data highlight the potential util-
ity of integrating tumor microenvironment data with neoanti-
gen information into an extended composite biomarker to
provide more accurate prediction of immunotherapy response.
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