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Conclusions and Perspectives 
The survey provided a landscape of role, impact, weaknesses and requirements in DD M&S primarily 
based on experts who develop or perform DD M&S. DD M&S has a perceived impact from under-
standing fundamental mechanisms to supporting decision making both in drug development and 
therapeutic use of medicines. However, its potential seem to be not fully exploited yet. Areas of 
involvement of Academia and Pharma seem partly complementary. Due to the various levels 
 

 

of complexity in methodology, a large panel of competences is required to ensure performance and 
communication within and outside DD M&S community. More than 2/3 of responders, although often 
trained in several aspects of DD M&S, would participate in further training if given the chance.  
In next steps, the landscape shall be used to develop a competence framework for future training and 
education curricula, which will go beyond technical and statistical aspects; understanding of the clinical 
implications of modelling assumptions as well as communication skills are urgently needed.  

Background and Objectives 
Concepts of Drug/Disease Modelling and Simulation (DD M&S) have internationally gained 
attractiveness and importance in drug development (known as model-based drug development) as 
well as in therapeutic use (to be named as model-based patient care).  However,  the role, impact, 
benefit, weakness and potential of DD M&S activities provided by different stakeholders involved 
in this process have not been explored yet.  Additionally, questions of what is required and 
currently available in terms of technical and conceptual skills and competencies have rarely been 
addressed.  

The aim of this project was therefore to perform a survey to collect individual feedback  from the 
DD M&S community:  

 to better understand the current technical and conceptual requirements for DD M&S and  

 to create a landscape including the identification of core competences as well as 
opportunities and weaknesses to be considered as topics for training and education purposes. 

 
 
 

Materials & Methods 
Target audience and distribution 
 Online survey using the SurveyMonkey system open between Nov 2011 and Jan 2012 
 Target audience:  ’Modellers’ - develop models/perform DD M&S activities,  

’Appliers’  - apply/interpret results from DD M&S activities  
’Reviewers’  - review DD M&S results  
’Multi’  - are involved with all of the above DD M&S activities 

 Distribution to /via members of the IMI DDMoRe project consortium (i.e. internal and external) 
Structure and design: 
 5 domains: I. Impact and benefit of DD M&S, II. Area of involvement/engagement,  

III. Technical use/skills and methodological concepts, IV. Gaps & Challenges,  
V. Willingness to share data/models for training & education (T&E) purposes 

 Question types: Single/multiple choice; weighted  answers; free text Q 
Data analysis:  
 Graphical and descriptive statistical evaluation using R and  Excel MS 
 Data stratification according to type of organisation, level of experience and DD M&S activity 

 
Results 
Data base 
 In total n= 152 responses returned 
 After database cleaning with removal  

of n=25 responses  
 
 n= 137 responses for data analysis  

 

 
 

 
Level of experience 
 64% senior  vs. 36% junior positions  

(i.e. PhD, PostD) 
Type of organisation 
 Academia  n=74  
 Pharma Industry n=59 
 SME  n=4 

 
 

 

Domain  I. “Impact and benefit of DD M&S” 

 Impact  of DD M&S in organisation (Fig. 2) 

Major impacts for Academia: 
 Methodological development 
 Understanding of  system characteristics 
Major impacts for Pharma: 
 Compound development (understand drug characteristics) 
 Decision making (eg. dose selection) 
 For all: potential for increased impact 

Domain II.  “Area of involvement/engagement” 

Area of involvement (Fig. 4) 

 Academia scored highest for acad. research, (pre-)clinical 
development and optimisation of therapeutic use 

 Pharma scored highest for (pre-)clinical development 
 Important differences between for therapeutic use: higher 

involvement of Academia than Pharma 
 Involvement in regulatory authorities: very low for both groups  

Domain  IV. “Gaps & Challenges” 

Gaps in environment (Fig. 8) 

 Significant (major and minor) gaps for 
all defined categories  

 Differences in gaps on ‘high-performance  
computers’,  ‘education’ and ‘training’:  
More pronounced in Academia than in 
Pharma 

Based on the distribution in Fig. 1, the results in Domains I – V were:   
 Split into subgroups of ’Modellers’ and ’Multi’ (due to few 

responders in other groups) representing n=121 (88%) of 
responders;  

 SME (n=4) was merged with Pharm. Industry ( ‘Pharma’)  
‘Academia’ n= 73 vs. ‘Pharma’ n=48  i.e.   60%   :   40% 

Benefit of DD M&S in organisation (Fig. 3)  

M&S is seen primarily as a tool for  
 Understanding drug development  
 Using clinical drug data and models  
 Supporting drug development and  

patients' drug dose/dosing  

Domain III.  “Technical use/skills and methodological concepts” 

Technical aspects (Fig. 6) 

 List of software used by responders: both general statistical 
software (R, SAS) and specialised programs (NONMEM, Monolix) 

 Few responses from the community focusing on systems 
biology, although they were included in the target audience  

 Estimation methods most often cited (additional data):  
individual regression (used occasionally or frequently by 80%; in 
population analysis, linearisation-based method FOCE 84%)  

Fig. 1: Pie chart of primary area in DD M&S (n=137) 
            Acad: academia, PhInd: Pharma industry 

Fig. 2: Impact  of DD M&S in organisation:  frequently,  occasionally, 
 never; left: Academia (n=62-72), right:  Pharma (n=40-45) 

Fig. 3: Benefit of DD M&S in organisation (n=48) 

Fig. 4:  Area of involvement: 
 Academia (n=129),   Pharma (n=90) 

Fig. 5:  Therapeutic area: 
 Academia (n=135),  Pharma (n=86) 

Fig. 6: Technical aspects:  frequently,  occasionally,  never; 
left: Academia (n=44-72), right:  Pharma (n=32-47) 

Fig. 7: DD M&S activities/method. concepts:  frequently,  
 occasionally,  never; left: Academia (n=34-72), right:  Pharma (n=23-45) 

Fig. 8:  Gaps in environment:  none,  minor,  major;  
left: Academia (n=31-70), right:  Pharma (n=16-45) 

Fig 9:  Personal Challenges:  none,  minor,  major; 
left: Academia (n=9-72), right:  Pharma (n=11-47) 
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DD M&S activities/methodol. concepts (Fig.7) 

 Most important methodological concepts 
of DD M&S:  population analysis 

 Methodological developments  
performed both in industry in Academia  

 As expected, Pharma more often  
involved in disease model development, 
clinical trial simulation, and optimal design 

Therapeutic area (Fig. 5 ) 

 Equal responses count for Oncology, 
Diabetes, Safety and CNS of Academia  
and Pharma.  

 An important difference is found  for 
infectious diseases: much higher 
involvement of Academia than Pharma 

Personal Challenges (Fig. 9)  
 Significant (major and minor) challenges 

for all defined categories  
 Major challenges for ‘estimation methods’ 

and ‘technical aspects’:  
Much more pronounced in Academia than 
in Pharma 

Domain V. “Willingness to share data/models for training & education purposes”  
T&E highly benefit from implementing models based on real-life data. Whereas the vast majority are willing to share published models (~90%) and data (80%), the majority is unwilling for unpublished models or data: 
here, only less than half and only one third is willing to share models and data, respectively, for T&E purposes 
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