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Deutsch et al. Lancet Oncol 2019
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• Translates medical imaging into quantitative data

• Reflects the tumor phenotype (cellular and molecular properties)

• AI approaches: development of  imaging biomarkers

Limkin E, Sun R et al. Ann Oncol 2017

Radiomics
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Prediction of  CD8 T cells using radiomics on contrast

enhanced CTs

Sun R, et al – Lancet Oncol 2018
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CD8 Radiomics signature

Tumour

Peripheral ring

• minValue

• GLRLM_SRHGE

• GLRLM_LGRE

• GLRLM_SRLGE

• GLRLM_LRLGE

Non-radiomics variables

• kVp

• Node

• Head and neck

Contrast-enhanced CT

CD8 radiomics
score
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The radiomic signature could discriminate high vs low genomic score of  CD8 T-cells infiltration

913/04/2022
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And was associated with OS in patients treated with anti-PD-

1/PD-L1

Sun R et al. Lancet  Oncol 2018

Introduction

CD8 Radiomics signature



MCP counter

• MCPcounter is an R 
package which predicts
the abundance of 10 cell
populations from
transcriptomic profiles.

Etienne Becht et Genome
Biology, 2016 Oct
20;17(1):218.



Correlations between the genomic signatures and 
radiomic signatures of CD8 T cells and the other 
cell populations, 

as estimated by the MCP-counter gene signatures
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Patients
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Sun et al. JITC 2020

Useful for radioimmunotherapy?
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Patient patterns of response
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RTIO cohort
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Lesion response

15
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Sun et al. JITC 2020

CD8 radiomic score distribution

RTIO cohort

Baseline radiomics score of 
CD8 T cells

RECIST 
changes (%)

Rho = - 0.19
P-value = 0.0017

Irradiated

Non-
irradiated
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Predictive value of 
the least immune-infiltrated
and non-irradiated
metastasis

May help to guide radiotherapy

Min CD8 RScore

CD8 radiomic score distribution

RTIO cohort

Sun et al. JITC 2020

Patient response
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Van den Eynde et al. Oncoimmunology 2020

CD8 radiomic score distribution

RTIO cohort

Patient response

the most immune-infiltrated metastasis was not significantly predicting outcome, 
whereas the least immune-infiltrated metastasis was best in predicting clinical outcome
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Challenges

Spatial heterogeneity assessment

DO NOT POST

Henry T et al. submitted

Number of  sampled lesions

4 8 12

40%

60%

80%
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Other promising radiomics signature?

Molecular pathways of immune response, inflammation, 
TILS, PD-L1
Grossman et al. eLife 2017
Tang et al. Sci Rep 2018
Chen et al. Eur Radiol 2019
MSI: Golia Pernicka et al. Abdom Radiol 2019

Microenvironment > IO response
CD8: Sun et al. Lancet oncol 2018
TMB: He et al. J Immunother Cancer. 2020 
PDL1: Mu et al. J Immunother Cancer. 2021
Hypoxia: Tunali et al. JNCI Cancer Spectr. 2021

Response to IO directly
Tunali et al. Lung Cancer 2019 
Trebeshi et al. Ann oncol 2019
Khorrami et al. Cancer Immunol Res 2019
Mu et al. EJNMMI 2020 
Liu et al. Front Oncol 2021
MDSC-targeting immunotherapy : Devkota Sci Adv. 2020 (mice) 
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Validity of  radiomics studies

Lambin et al, NRCO 2017

Radiomics Quality Score

Zwanenburg A et al. Radiology 2020
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Low-risk lesions

High-risk lesions

Immunogenic lesion

Lesion-level + 

patient-level analysis
Guiding therapeutics

Immunotherapy 

responsive lesions: 

(no RT)

Ablative SBRT

(high-dose RT)

Immunogenic RT

(low-dose RT)

Outcomes prediction

Risk of relapse

Follow-up

Response 

evaluation

Toxicity

assessment

Monitoring

Ultra-precision radioimmunotherapy?

Submitted JITC 2022

Imaging-biomarkers guided radiotherapy

Toward ultra-precision radioimmunotherapy ?

Sun R et al (submitted)
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Patients' medical data can be reduced to five distinct physiological circuits disrupted by cancer

Laurent Dercle, Columbia



What we still do not really know?

Overlapp between biomarkers for IO and IO + RT ?

Full Some None

Hypotheses

Tumor baseline characterisitcs prevail
RT impacts stroma
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• Heterogeneity is a major challenge for radiomics studies

• Improve knowledge: tumor biology & radioimmunotherapy 

• Non-invasive way for selection of  radiotherapy targets

• Importance of  appropriate radiomics study design

• A methodology that can encompass TME component beyond CD8

13/04/2022

Conclusions
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