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Quantitative Personalized Oncology

Mission:    To integrate data-driven predictive modeling into 
                   oncology decision making

Vision:       Optimal adaptive cancer therapy for each patient

Strategy:  - understand clinical needs
           - foster synergistic collaborations
           - build calibrated and validated predictive models that provide 

            - dynamic biomarkers of tumor growth dynamics and treatment response  and
            - actionable triggers for treatment personalization
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Quantitative Personalized Oncology



Predictive modeling standard

Brady & Enderling, Bull. Math. Biol., 2019
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Data-Driven Predictive Modeling for Personalized Oncology
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Radiation Oncology
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• one prospec*ve clinical trial (PSI) 
• 36 publica*ons with 11 different Moffi@ RadOnc faculty 
• 3 ac*ve grants (4 different Moffi@ RadOnc faculty) 
• 6 completed grants (5 different Moffi@ RadOnc faculty) 
• 1 awarded patent 
• 3 provisional patents

RadOnc Moffitt co-authors: 

Eduardo Moros – 15  
Jimmy Caudell – 11  
Lou Harrison – 10  
Sungjune Kim – 5 
Michael Yu – 4  
Javier Torres Roca – 3  
Kujtim Latifi – 3  
Anupan Rishi – 2  
Peter Johnstone – 2  
Daniel Grass – 2  
Steven Rosenberg – 1  



Predictive modeling to  
personalize radiotherapy



Proliferation Saturation Index (PSI) to 
personalize radiotherapy
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Volume reduction correlates  
with Locoregional Control (LRC) and pre-RT PSI
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Zahid et al., Appl. Rad. Oncol., 2021
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PSI = 0.99PSI = 0.66

High PSI better treated with hyperfractionation

2 Gy q.d.

1.2 Gy b.i.d.



Dr. Jimmy Caudell

Worldwide first prospective clinical trial to test 
mathematics-guided radiation fractionation

ESTRO 2023

Interim analysis
49 patients 

Median age: 64 (range 30-82) 
41 men (83.7%) and 8 women (16.3%) 

Median PSI: 0.95 (range -2.8 – 1.8)   

HFx: 38 pa*ents (77.6%)  
QD:  11 pa*ents (22.4%) 

Volumetric response at 4 weeks: median 42.5% reduc*on.   
30 of 49 (61.2%) pa*ents met the criteria ≥ 32% reduc*on in tumor volume by week 4.   



DARD - Dynamics Adapted Radiation Dose

LRC

LRC

LRC

Dose
De-Escalation

Dose
Escalation

Tu
m

or
 v

ol
um

e
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Courtesy of Rebecca Bekker, Moffitt Cancer Center

Radiation effects on tumor-immune interactions

Rebecca Bekker
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10,500 untreated patient samples

31 primary disease sites

Lopez Alfonso et al., Neoplasia, 2021
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Individual patients have tumor-immune ecosystem 
composition of immune escape

Tumor evasion



iRISlo/RSIlo correlate with radiocurability
Dr. Javier  
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Lopez Alfonso et al., Neoplasia, 2021
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iRISlo/RSIlo correlate with radiocurability

Lopez Alfonso et al., Neoplasia, 2021

Radiation as 
immunotherapy

Radiation to kill 
all cancer cells

Radiation alone insufficient 
to eradicate tumor

59 NSCLC patients
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PSI

PSI

RSI

iRIS

↑ response 
↑ outcomes 
↑ QOL

patient-specific prescription of 

• total radiation dose 
• radiation dose fractionation 
• concurrent / adjuvant / neoadjuvant Tx 

based on multidisciplinary 
pathological, mathematical,  

genomics & immune biomarkers

https://en.wikipedia.org/wiki/%E2%86%91
https://en.wikipedia.org/wiki/%E2%86%91
https://en.wikipedia.org/wiki/%E2%86%91
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Molecular signature of radiation response



MR-guided adaptive radiation therapy
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Patient-reported outcomes 
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Health disparities in radiation oncology



Artificial intelligence for outcome modeling
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Ionizing radiation acoustic imaging 
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Medical physics and radionics
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Design of relational database systems



Mobetron Flash Radiation Unit Install New pathways in 
Radiotherapy Research

Safety Survey

Mobile Unit

Acceptance testing setup

First beam 
countdown

Dr. Moros Dr. El Naqa
Dr. LatifiDr. Oraiqat

Welcoming Researchers
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Medical Engineering
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FORT - Future of Radiation Therapy 
Louis Harrison



Moffitt as Global Epicenter of precision radiation oncology

Louis Harrison



FORT2.0 - Future of Radiation Therapy 

Strategy

Develop a synergistic basic, translational, and clinical 
research portfolio for extramural R01 funding. 

Develop an R01 portfolio to position Moffitt RadOnc for 
competitive SPORE, P01, U54 program awards. 
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the next 
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predictive modeling 
in oncology

FORT2.0 - Future of Radiation Therapy 
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FORT2.0 - Future of Radiation Therapy 
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FORT2.0 - Future of Radiation Therapy 



FORT2.0 - Future of Radiation Therapy 

investments
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