
Computer-Assisted 
Treatment Decision in 

Precision Oncology

Robert Doczi
Head of Research

ICPerMed Workshop
15.11.23. Siena, Italy



22

Innovation in Precision Oncology:
Genomate Health – A European Tech Spin-out in the US 

2003: Foundation of a precision oncology company 
(Budapest, Hungary)

2005: One of the first successful targeted therapies in lung 
cancer*

2008: Introduction of NGS into molecular testing 

2016: Introduction of the first version of a digital drug 
assignment system

2021: First clinical validation of the system**  

*J Clin Oncol. 2005 23(30):7736-8.

**NPJ Precis Oncol. 2021 5(1):59.

2023: Foundation of the spin-out (Boston, MA, USA)
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Precision Medicine in Oncology

▪ Assigning molecularly targeted treatment to cancer, based on the individual 
genetic alterations of the tumor. Causal therapy, directly interfering with the 
biological mechanisms underlying tumorigenesis.

▪ The current practice mainly focuses on finding “actionable” mutations or 
biomarkers associated with specific therapies regardless of the full complexity 
of the profile. 

▪ Potential impact and contraindications of simultaneously detected alterations 
are usually not considered.

▪ Cancer genomes typically contain 4-5 driver mutations.*

▪ Simple assignment of a targeted agent to an actionable mutation results in 
limited benefit in the majority of patients because of the complexity of the 
tumor genome.** 

May 28, 2001

*Nature. 2020 578(7793):82-93.

**e.g. Cancer J. 2019 25(4):300-4; J Clin Oncol. 2020 38(33):3883-94; JCO Precis Oncol. 2018 2018:10; Ann Oncol. 2022 33(2):143-157.

Feb 05, 2023
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Highly discordant treatment recommendations by Molecular Tumor Boards 

• Comparison of 5 independent MTBs (4 countries)*
• 4 fictional cases with complex mutational profiles
• only 2 of 5 MTBs provided similar recommendations

• MTBs from 12 cancer institutes (Japan)**
• independently recommended a treatment for 50 cases
• adjusted concordance rate of 62%

• Comparison of the clinical interpretation of high-dimensional molecular data by 2 MTBs (Germany)***
• 46 patients (WES and RNA-seq) 
• 51,610 aberrations (median, 393 per patient)  
• overall agreement rate: 44.1% 

*JCO Precis Oncol. 2018 2:1-14. **Ann Oncol. 2021 32:5 _suppl: S588-S589 ***J Clin Oncol. 2020 38:15_suppl: 3564-3564

An interpretation, drug assignment crisis?
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A solution in the future?

Mittra, A. & Moscow, J. A. Future approaches to precision oncology-based clinical trials. Cancer J. 25, 300–304 (2019). 

”It is the year 2039”

”The study …will 
compare one AI-based 
treatment assignment 
algorithm against 
another”
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From single associations to evidence network

A computable network
of evidence
associations
for each individual
molecular profile
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AI-based (automated evidence-based reasoning framework) SaMD for 
precision oncology

Built on experience with 10,000+ 
cases

Linking 

▪ 700+ driver cancer genes to

▪ 600+ molecularly targeted agents 
(MTA) with 

▪ 34,000+ evidence relations
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CLINICAL VALIDATION

SHIVA01, the first prospective, randomized precision medicine trial 

• comparing targeted therapy based on tumor molecular profile vs. treatment by physician's choice 

• patients with diverse types of metastatic cancer that had failed standard‐of‐care treatment

• 11 MTAs, selected following a predefined treatment algorithm, molecular alterations–MTA pairs 

• 195 randomized patients
• 170 were treated with MTAs based on SNVs in 50 genes and CNVs in 24 genes by NGS and expression level of 

three hormone receptors by IHC 
(including patients after crossover from the chemotherapy treatment arm) 

• both outcome data and complete molecular profiles were available for 113 patients

• negative for its primary endpoint: no significant difference in PFS between the MTA and control arms

Lancet Oncol. 2015 16(13):1324-34.
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▪ Molecular profiles of the 113 patients were uploaded into the DDA system

▪ DDA assigned an AEL scores to all MTAs used for each patient in SHIVA01

AEL: Aggregated Evidence Level, a computed compound evidence score according to the 
digital drug assignment system

NPJ Precis Oncol. 2021 5(1):59.

CLINICAL VALIDATION
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CLINICAL VALIDATION – DDA score is predictive of clinical benefit
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Summary

• At the detailed molecular level, each tumor can be considered as an individual disease type

• The depth of molecular diagnostic tests is rapidly increasing, just as the number of approved and experimental 
targeted therapies 

• It is highly challenging to keep up with this pace of progress by constantly amending guidelines, making them 
overwhelmingly complex

• Personalized MTB treatment recommendations are highly subjective and discordant

• The amount of data and level of complexity requires computational solutions

• DDA aggregates and weights evidence in a relation network associated with the individual tumor molecular 
profile and prioritizes dugs based on a computed score

• Reanalysis of the SHIVA01 trial data demonstrated that DDA score is predictive of clinical benefit 

• Further clinical and real-world validation studies are in the Genomate pipeline
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American Society of Clinical Oncology 

Breakthrough innovations (AI) in Oncology 
Conference Award 2019

DIGITALEUROPE

Most promising technology company 

in Europe 2021

Get In the Ring start-up competition 

Global champion 

(109 counties, 25,000 applicants) 

2021

International Innovation Awards, Recognition

Mayo Clinic Platform_Accelerate

Selected as a partner company for the 
2023 cohort 



Thank you!
AI-powered precision oncology.

The right drug. The first time. Every time.


