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I3LUNG: Integrative Science, Intelligent Data Platform for Individualized LUNG 
Cancer Care with Immunotherapy – update: AI based prediction 
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Data generation for AI based prediction of IO based 
therapies

Update – enrolment, data collection and analysis
AI based Predictive Tools and Decision AID System

Study Design

For the treatment of advanced, non-oncogenic driven non-small cell lung cancer (NSCLC),
Immuncheckpoint-Inhibitors (ICIs) alone or in combination with chemotherapy are currently
the standard of care. However, Programmed death ligand 1 (PD-L1) expression is still the only
biomarker with limited value for indicating predictive response. Therefore, identification of
patients who might profit from ICI is still challenging, additional biomarkers are strongly
required.

With the help of Artificial intelligence (AI), multi source data including clinical- and multi-omics
data, the discovery of biomarker signatures predicting the efficacy of ICIs in patients with
NSCLC might be possible. The multinational, multicentre academic I3Lung-study consists of a
retrospective part for training the AI and a prospective part for validation.

To date, clinical data of more than 2.000 patients who received ICI have been already collected,
including molecular characteristics, radiomics and digital pathology data. Now, processing of
the complex data sets will be performed for generating the AI exploitation of predictive signals
and preparing the validation in the prospective cohort.

The prospective cohort will consist of 200 patients for training and development of predictive.
More than 50 patients have been enrolled so far with available tumor material for multi-omic
analysis in addition to more than 100 non-omics patients (real world data cohort).

 non-interventional observational study

 NSCLC patients, stage IIIB – IV, IO-based therapy
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The promising success of ICIs in the treatment of lung

cancer still brings some major challenges. Nearly 70% of

patients with advanced non-small cell lung cancer

achieve no or only short-term benefit with ICI-based

therapies. [2]
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Immunotherapies have improved the treatment options

for lung cancer in recent years. These treatments are

based on blocking PD-L /PD-L1 signaling pathways.

The aim of this study is to develop an integrated AI-based predictive tool, for guiding IO
administration to optimize best possible personalized therapies for patients with advanced NSCLC.

Prospective cohort - ongoing

Although PD-L1 immunohistochemistry is used as a

companion diagnostic for anti-PD-1 or PD-L1 specific

therapies, it is only a imperfect predictive biomarker. [3]
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Retrospective cohort: 2000 patients 

• Valorization of existing RW and generation 
of new RW data

• Training and development of predictive 
algorithms

• Curative setting - III stage NSCLC treated with 
curative intent chemo-radiation 
(concomitant or sequential) followed by 
maintenance therapy with IO

Cohort 1

N = 131

• Non curative setting, metastatic first line -
advanced or metastatic NSCLC treated with 
first-line IOs with or without chemotherapy 
or other agents

Cohort 2

N = 1429

• Non curative setting, metastatic later lines -
advanced or metastatic NSCLC treated with 
IOs with or without chemotherapy or other 
agents in any line of therapy beyond the first

Cohort 3

N = 805
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1. QoL: QLQ-LC13, QLQ-C30
Start of therapy
1, 3 and 12 month later

2. Psychological substudy:

Satisfaction with therapy counselling 
interview and therapy decision

Counselling interview
1 week and 1 month later
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data set

analyzed in the
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Images

• Clinical findings
• Laboratory findings
• Tumor characteristics
• Treatment characteristic
• Demographic characteristics
• Medical history
• Health-economic details
• Lifestyle factors

Clinical Data

Questionnaires

Feature 
selection: 120

Training 
signature

Validation 
signature

HE: hematoxylin-eosin

 for the development of the IPDAS
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Multi-omics prospective cohort: 200 patients 

• integrating diverse -omic information

Prospective cohort

Psychological Study

• Defining the impact of AI-driven decisions on patients and identifying 
their preferences

Empowering patients through an individualised patient decision
support system for co-decision making

• Physician tool: comparing AI with Human Intuition
Supporting the decision-making process of physicians through an 
AI-powered decision support that provides easy and immediate 
access to predictive models [1]

A summary of the 
ML pipeline that 
will be used in the 
I3LUNG project.

Retrospective data
collection

Knowledge extraction

AI/ML-based 
prediction model

Prospective
patients enrolment
and FU

OMICS collection, 
prediction models

assessment and
refinement

I3LUNG platform: final 
develompment and

dissemination

Response to immunotherapy - reliable biomarkers 
needed

There is an urgent need to develop concepts for predicting response to ICI-therapy in order to

prolong survival and improve quality of life.


