Sensitive prediction of immunotherapy response by integrating immune infiltration and neoantigen presentation
score in late-stage melanoma
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Background

Single-modality biomarkers such as tumor mutational 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 (NEOPS™), which
integrates neoantigen processing and presentation. NEOPS demonstrated increased performance over TMB and other single-
modality biomarkers in predicting ICB response in melanoma [1,2]. Here, we combine NEOPS with the assessment of tumor
immune infiltration and demonstrate more accurate patient stratification for ICB response.

Methods

We assessed the interaction effect of malignant cells and 16 immune and stromal cell types [3] on NEOPS, the latter as
measured with the ImmunolD NeXT Platform®, using logistic regression with interaction terms in a retrospective cohort of 45
stage lI/IV melanoma patients who received anti-PD1 therapy. Next, we evaluated the impact of the resulting 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 patients [4].
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The interaction effect of TME composition on NEOPS to predict ICB response
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Using a logistic regression model, we assessed the interaction effect of each cell type, and “ L

how it modifies NEOPS’s ability to predict ICB response in the discovery cohort (a). The .

likelihood ratio tests indicated the quantity of four immune cells, naive CD4/CD8 T cells, CD8 “

exhausted and total CD8 T cells, can significantly improve the ability of NEOPS to predict ICB ] s

response. Panel b and c illustrate the interaction effect of naive CD4 T cells. Interestingly, . *

stromal components in the TME showed trends of adverse effect on the predictive strength 1. T

of NEOPS, consistent with the observation that tumors with fibrotic or immune desert
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The interaction effect of identified features remained significant in the validation cohort
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Next, we defined the immune-selected subgroup as

the patients with high levels of both features.
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NEOPS achieves even better prediction of ICB response in immune-selected patients
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NEOPS achieved the highest performance in the ICB treatment naive patient subgroup
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We assessed the ability of NEOPS to predict treatment response in patients without previous exposure to ICB in the discovery and
validation cohorts. Accuracy of both the dichotomized NEOPS and the AUC of continuous NEOPS showed significant improvement in

the immune-selected patient population. Additionally, we found that elevated NEOPS corresponded with further improved
progression free survival rates and overall survival rates in both the discovery and validation cohorts.

Models integrating immune-selected phenotype and NEOPS lead to more robust and accurate
prediction of ICB response

We trained a full logistic regression model which incorporates the main effects of high NEOPS and immune-selected phenotype, as
well as their interaction term in the discovery cohort. Using 5-fold cross validation, we confirmed that the integrated model achieved
superior predictive ability (mean AUC of 0.78) relative to the the baseline NEOPS model (mean AUC of 0.71).

Conclusion

Identifying immune-selected patients based on cellular composition of the tumor microenvironment significantly increased the
accuracy of our neoantigen-based biomarker of ICB response, NEOPS. These data highlight the potential utility of integrating tumor
microenvironment data with neoantigen information into an extended composite biomarker which provides more accurate prediction
of immunotherapy response.
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