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   A RANGE OF DISEASE PROGRESSION MODELS
 

• Quantitative models for disease progression 
- Population PK/PD models
 

- Quantitative disease progression models linked to PD variables
 

• Disease/Organ on a Chip – microfluidic cellular tissue systems 
- Mimic temporal distribution of drug 
- Cellular organ compartments to assess permeability/activity/toxicity 

• CHIM - Controlled Human Infection Models 
- Acute infectious diseases with suitable means of reversal 
- Robust intense sampling in fewer subjects to characterize dose/response 

• Epidemiological Models of Disease Transmission/Progression 
- Integrating population solutions to assess larger scale progression
 

- Assessment of Cost/Benefit or Cost Effectiveness for therapies
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      Models Support Decisions across the Drug Development Timeline
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MICROFLUIDIC PHYSIOLOGICAL SYSTEMS – 
DISEASE/ORGAN ON A CHIP 
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 MICROPHYSIOLOGICAL SYSTEMS – DISEASE ON A CHIP
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  CHIM – CONTROLLED HUMAN INFECTION MODELS
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CHIM – CONTROLLED HUMAN INFECTION MODELS
 

From New York Times,  Global Health Section Sept. 28, 2017 

They Swallowed Live Typhoid Bacteria — On Purpose 
“I was curious.” That’s how James M. Duggan, an Oxford University medical student, 

explains why he agreed to swallow a big dose of live typhoid bacteria.
 
“This may sound odd,” he continued, “but as a medical student, it’s quite interesting to go
 
through the process of being very ill. It does help to create empathy for your patients.”
 
Mr. Duggan, 33, was not on a self-destructive sympathy bender. Like more than 100 other
 
residents of Oxford, England, he was taking part in a trial of a new typhoid vaccine.
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CHIM – CONTROLLED HUMAN INFECTION MODEL
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 JOINING FORCES WITH EPIDEMIOLOGICAL MODELERS
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Novel delivery systems with
spatial epi modeling for
analysis 



  

A Seasonality 

• Perennial 
• Double peak 
D Seasonal 
• Very seasonal 

Figure1: Defining transmission settings across Africa 

B Vector composition 

• A.g/A.fonly 
• A.g/A.fdominant 
D Mixed 
• Arabiensis only 

C Transmission intensity 
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(A) Distribution of the four seasonality templates based on rainfall patterns. (B) Vector species distribution forthree key species groupings. based on presence and 
absence data." A.g=Anopheles gambiae sensu stricto. A.f=Anopheles funestus. Arabiensis=Anopheles arabiensis. Mixed=all three species. (C) Estimates of malaria 
prevalence (blood film positivity) in children aged 2-lOyears in 2000. back-calculated from estimates made for 2010. • using country-based estimates of scale-up for 
long-lasting insecticide-treated nets. 

Estimating the most efficient allocation of interventions to 

achieve reductions in Plasmodium falciparum malaria burden 

and transmission in Africa: a modelling study 

Patrick GT Walker, Jamie T Grifrn, Neil M Ferguson, Azra C Ghani Lancet Glob Health 2016; 

4:e474-84 
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D ITN only 
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• ITN+MDA 
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B Provincial level C National level 
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Fi9ure4: Optimum combinations of interventions and minimum resources needed to achieve pre-elimination status across Africa 
IRS-indoor residual spraying. !TN-insecticide-treated nets. MDA-mass drug administration. Upper maps show packages when policies are optimised at (A) pixel, 
(8) provincial. and (C) national levels. Lower maps show the resources needed to implement these packages at (0) pixel. (E) provincial. and (F) national levels. 

Optimizing interventions: What to do where
 



  

  

   
      

      
    

 SUMMARY
 

Disease progression model landscape extending beyond mathematics 

Exploiting Novel and Existing Tools to assess candidate viability 

Combining forces with other modeling communities to understand impact 
Spatial Epi modelers need our partnership, Impact starts at Regulatory Approval 

Regulatory Authorities are expanding the use of Disease Progression Models 
Unprecedented opportunity to improve the science of ALL drug development 

12 


	Slide Number 1
	A range of disease progression models
	Slide Number 3
	Microfluidic physiological systems – �disease/organ on a chip
	Microphysiological systems – disease on a chip
	CHIM – controlled human infection models 
	chim – controlled human infection models 
	Chim – controlled human infection model
	Joining forces with epidemiological modelers
	Novel delivery systems with spatial epi modeling for analysis
	Optimizing interventions:  What to do where
	Summary 

