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1. Challenges (not exhaustive): 
• Heterogenity of modeling approaches, disease understanding, biomarkers/endpoints
• Availability/accessibility of relevant disease-specific data
• Data quality

2. Opportunities (not exhaustive):
• Education & awareness
• Community & stakeholder engagement
• Data standards & sharing

3. Call for Action based on IQ Consortium survey results

Towards a Best Practice for Disease Progression Modeling
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Challenge: Heterogeneity of modeling approaches

Parametric Semi-Mechanistic QSP

Complexity

Modeling approach determined by research question and biomarkers/endpoints of interest

Left: Chirmule N. et al. (2021) Predicting the Severity of Disease Progression in COVID-19 at the Individual and Population Level: A Mathematical Model. J Clin Exp Pharmacol. 11:283.
Middle: Cao, Y et al.. Immune-viral dynamics modeling for SARS-CoV-2 drug development.Clin Transl Sci. 2021; 00: 1– 12. https://doi.org/10.1111/cts.13099
Right: Dai, W., Rao, R., et al. (2021), A Prototype QSP Model of the Immune Response to SARS-CoV-2 for Community Development. CPT Pharmacometrics Syst. Pharmacol., 10: 18-29. https://doi.org/10.1002/psp4.12574

Data 
Driven 

Biology 
Driven 

Outcome= -36.898-0.020 AGE+0.894 
COMORBID-0.048 Viral Load-0.004 
IFN+0.444 Fever -0.003 IL6+0.271 D-
Dimer+0.000 Ferritin-0.000 Lymphocyte 
Count-0.037 O2 saturation- 2.57034e-006 
NAB

https://doi.org/10.1111/cts.13099
https://doi.org/10.1002/psp4.12574
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Left: Cao, Y et al.. Immune-viral dynamics modeling for SARS-CoV-2 drug development. Clin Transl Sci. 2021; 00: 1– 12. https://doi.org/10.1111/cts.13099

Modeling approach determined/limited by disease understanding & biomarkers

Challenge: Heterogeneity of modeling approaches

Infectious Diseases (Viral Dynamics) Neurological Diseases (Parkinson’s)

https://doi.org/10.1111/cts.13099
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Rigor/robustness may vary

Left: Ramanujan, S. et al. (2019). A flexible approach for Context‐Dependent assessment of quantitative systems pharmacology models. CPT: Pharmacometrics & Systems Pharmacology, 8(6), 340-343. doi:http://dx.doi.org/10.1002/psp4.12409
Right: Kuemmel, C. et al. (2020), Consideration of a Credibil ity Assessment Framework in Model-Informed Drug Development: Potential Application to Physiologically-Based Pharmacokinetic Modeling and Simulation. CPT Pharmacometrics Syst. 

Pharmacol., 9: 21-28. https://doi.org/10.1002/psp4.12479

Challenge: Context of use and decision risk

https://doi.org/10.1002/psp4.12479
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Upper right: https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2763223

Rare Diseases as Example

DPM Challenge: Data availability and accessibility

• Patients are scarce
• Insufficient clinical information
• Inadequate power

• Many rare diseases lack of well-defined 
and/or fit-for-purpose outcome measures 
and biomarkers

• More than half of patients with rare disease 
are children

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2763223
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80% of analysis can be data-wrangling

Challenge: Data quality

Gather Filter and 
Transform Model
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• Define the scope: Consensus definition
• Establish scientific credibility

• Peer-reviewed DPM publications for different diseases, different 
model types, different endpoints/biomarkers

• Transparency
• Methods and assumptions/limitations clearly described
• Reproducible code provided
• Datasets provided

• Establish value proposition
• Published reports of high-impact case studies and examples
• Include patient and HCP perspectives, especially for hard-to-

recruit/treat diseases

Left Top: Jain, Let al. (2019), PDUFA VI: It Is Time to Unleash the Full Potential of Model-Informed Drug Development. CPT Pharmacometrics Syst. Pharmacol., 8: 5-8. https://doi.org/10.1002/psp4.12365
Left Bottom: Milligan, P.A. et al. (2013), Model-Based Drug Development: A Rational Approach to Efficiently Accelerate Drug Development. Clinical Pharmacology & Therapeutics, 93: 502-514. https://doi.org/10.1038/clpt.2013.54

DPM Opportunity: Education & Awareness

Science and Impact

https://doi.org/10.1002/psp4.12365
https://doi.org/10.1038/clpt.2013.54
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Left: https://www.pharmavoice.com/contributed-article/modern-technologies-partnerships-enabling-next-generation-patient-centric-research/

Opportunity: Community & stakeholder engagement

Active collaboration is key Learnings from many areas

MIDD is a team “sport”

https://www.pharmavoice.com/contributed-article/modern-technologies-partnerships-enabling-next-generation-patient-centric-research/
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Right: www.go-isop.org
Left: https://www.accumulus.org/#team

Opportunity: Data standards & sharing

Data standards & best practices Data sharing platforms

Many efforts, many opportunities

http://www.go-isop.org/
https://www.accumulus.org/#team
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Current Status and Call for Action

DPM has been developed using various data and modeling 
approaches in many TAs and applied at all development stages, but 
the science is still evolving and successful impact is not certain

Clear DPM definition and aligned best practice for 
convincing cross-functional and regulatory communication

Easy access to relevant and high quality data for 
model development/validation is critical and is still limited

Making more disease specific datasets and models available 
(especially for placebo and SoC) to ensure timely impact

Consortiums exist for only a few TAs/indications 
and are generally slow moving

Timely collaborations, consortiums, shared learning are critical, 
and could be facilitated by regulatory agency 

Details are lacking in some DPM publications for full reproducibility, 
and publication of successful impact examples are currently limited

More publications of reproducible models as well as 
case examples with demonstrated drug development and/or 

regulatory decision-making impact are needed

Lack of clear regulatory guidance and path for DPM, 
and regulatory submissions are limited

More presentation/publication and data/model sharing 
by regulatory agency on DPM to enhance acceptability and impact 

for regulatory application and decision-making 

CPLG – Clinical Pharmacology Leadership Group; DPM – disease progression modeling; SoC – standard of care; TA – therapeutic area

IQ CPLG DPM Working Group
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https://www.pharmavoice.com/contributed-article/modern-technologies-partnerships-enabling-next-generation-patient-centric-research/

Disease Progression Modeling: Can One Best Practices Fit All?



13Breakthroughs that change patients’ l ives

Thank You
cynthia.j.musante@pfizer.com
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