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Session Description and Objectives
The presentation will show:
1. How a QSP vaccine model has been 

developed and applied from concept to 
first regulatory submission in less than 6 
months

2. How this has impacted several COVID-19 
vaccine development programs

3. What this has taught us about (lack of) 
quantitative approaches in vaccine 
development and opportunities for Model-
informed vaccine development (MIDD)

4. How these lessons are now being applied 
in vaccine development for other 
infectious diseases and other therapeutic 
areas, including oncology and rare 
diseases.

Upon completion, participants will have a 
better understanding of the:
1. Role of QSP in (COVID-19) vaccine 

development
2. Critical role of platform development 

driving success of QSP
3. Concept of model-informed vaccine 

development (MIVD)
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(Lack of) role of Clinical Pharmacology in Vaccine Development

• Relative lack of investments in vaccine development

• Challenge to apply general principles across a range of vaccine modalities

• Requires redefinition of PKPD:
• What is “dose”
• What is “concentration” driving effect

• Lack of biomarkers

• Culture?



It is all about dose

“If you had to summarise 
clinical pharmacology in one 

word, that word could be dose”1

1Peck et al. doi:10.1002/cpt.2112



COVID-19 Vaccine Dose Selection for Paediatrics

Sources: www.nature.com/articles/d41586-022-00924-8; Voysey et al., Lancet 2021

• Pfizer:
• Adult dose 2 x 30 µg
• Initial trial of 2 x 3 µg failed to demonstrate 

sufficient protection (10% of total adult dose)
• Switched to 3 x 3µg (week 0, 3 and 11); very 

recently approved (15% of total adult dose)

• Moderna:
• Adult dose 2 x 100 µg
• Paediatric dose 2 x 25 µg (25% of total adult dose)

2 x DoseADULT

3 x DoseADULT/10

2 x DoseADULT

2 x DoseADULT/4



How it all started:  Spring 2020



The First Prediction
February 21

July 21

The Challenge The Answer



Recent version of COVID-19 vaccine model.

• 32 Clinical datasets
• 3 Vaccines
• 8 Dosing regimens
• 10 Biomarkers

1 Model

The new Totality of Evidence 



Case study: COVID-19 Vaccine

Model confirms 2 x 10µg 
regimen for 5-11 years

Model predicts need for 3 x 
3µg regimen for 2-4 years

X V



Case study: COVID-19 Vaccine

• Supported several Covid-19 vaccine programs
• Dose & interval prediction
• Cross-region/ethnic groups bridging
• Elderly and Paediatrics
• Results submitted to regulatory agencies
• Ready to create “virtual controls” for next wave?
• Expanded to other infectious disease
• Expanding to non-infectious diseases (i.e. oncology)



Conclusions

1. The pandemic has been a catalyst for stronger role for Quantitative Clinical 
Pharmacology in vaccine development:
• Dose matters
• Principles, approaches and core strengths of quantitative clinical pharmacology can 

be translated and applied to optimise treatment:
• For example special populations

2. Quantitative Systems Pharmacology is well placed to guide model-informed 
vaccine development (MIVD):
• Idea  Regulatory submission in < 6 months due to platform approach
• Mechanistic approach combined with wealth of data takes model “validation” to a 

new level
• Proven track record of ability to extrapolate to and predict untested scenarios

• For example new dosing regimens, elderly and paediatrics
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