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I. About the Avicenna Alliance  

The Avicenna Alliance is an association of industry and academia and healthcare organisations who have a 

commercial or research interest in the development of in silico medicine. 

The Alliance, established in 2016, has its origins in the Virtual Physiological Human Initiative, a European 

Commission endorsed research area on computer modelling and simulation. Tasked by the European 

Commission with developing a “Roadmap for in silico medicine”, the Alliance now seeks to put this roadmap 

into policy and ensure the development of a well-functioning framework for the in silico medicine ecosystem.  

This Alliance bridges the gap between the scientific community, industry and policymakers by advocating for 

policy changes that take scientific and market developments into account. 

 

II. The way forward – why in silico medicine must be part of the foundation of a new 
EU Pharma Strategy 
  

Avicenna welcomes the European Commission’s initiative in developing a new EU pharma strategy. It is the 

perfect opportunity to confront an uncomfortable truth - modern medicine is not modern, it was simply the best 

we could do before the dawn of the digital age. Despite the enormous advances in the science of medicine over 

the last decades, it is time to turn our attention to the advances we have yet to make by modernising the very 

way we do medicine. This new EU Pharma Strategy is the perfect opportunity to update our health policy 

framework to foster new technologies and to exploit the use of new technologies for a more efficient use of 

knowledge. As an example of those new approaches, in silico medicine is the use of computer models and 

simulation (CM&S) and/or artificial intelligence (AI) in the understanding, diagnosis, treatment or prevention of 

a health condition. 

Large-scale computer processing can today allow physicians and researchers to integrate the vast quantities 

of data from currently separated disciplines of science and medicine to allow for the first time, the investigation 

of the human body as a single complex system. This will have a huge impact on the progress of science. What 

could this mean for patients? To move towards a wider adoption of personalised medicine, ensuring the right 

treatment, for the right patient, at the right time.  

What could this mean for healthcare providers? By correctly identifying patients that would be responsive to 

certain treatments and moving away from the “one size fits all” approach we can ensure that effective medicinal 

products are not discarded. This will become reality when the use of “big data” and real-world data, will allow 

fitting outcomes and findings of direct relevance to diagnosis and treatment. In silico medicine can make 

medicine modern by providing the tools to make sense of human complexity.  

 

III. Incorporating in silico medicine as a means of tackling the EU’s most pressing 
healthcare challenges 
 

The European Commission, Parliament and Council through various communications, resolutions and decisions 

have already shown an awareness of the need for a more efficient healthcare system. In an ageing society, the 

complexities of multi-morbidities, the problems and the costs associated with poly-pharmacy are the most 

relevant obstacles. 

An analysis of the pharmaceutical market, clearly shows that over the period 2014-2019 the Brazilian, Chinese 

and Indian markets grew by 11.2%, 6.9% and 11.1% respectively compared to an average market growth of 

5.4% for the top 5 European Union markets and 6.1% for the US market. Indeed, by the time a medicinal product 

reaches the market in the EU, an average of 12-13 years will have elapsed since the first synthesis of the new 

https://avicenna-alliance.com/files/user_upload/PDF/Avicenna_Roadmap.pdf
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active substance. Moreover, on average, only one to two of every 10,000 substances synthesised in laboratories 

will successfully reach the market.1  

Clearly, there is an urgent need for a different approach in the way we develop new medicines. In silico medicine 

has the capacity to improve our understanding of diseases so that tailored treatments can be crafted. In silico 

medicine can also help to reduce the time and the cost of developing new treatments without compromising on 

patient safety. 

We therefore recommend that in silico medicine be part of the EU pharma strategy and to follow through on the 

Commission’s vision for a truly digital EU.  

Geriatrics – reducing polypharmacy and its associated risks  

Elderly persons are likely to simultaneously receive multiple medicines for the treatment of different diseases. 

Taking many medicines together may cause adverse events. The response of an elderly person to the 

combination of these multiple medicines is difficult to predict as this depends upon not only the specific drug-

drug interactions but also the individual patient’s metabolism.  

In silico medicine can help to pre-emptively predict and assess a patient’s response as well as identify potential 

adverse events caused by the combination of different medicines.  

In an increasingly ageing society, with a presumably increasing use of polypharmacy, in silico medicine can 

refine the use of medicines so that only the relevant and most effective drugs are administered to patients while 

simultaneously minimising the occurrence of potentially harmful drug-drug interactions.   

Recommendation: 

• Any policy attempt to tackle the complex issue of polypharmacy should include the adoption of tools that 

will help to understand that complexity, enabling the use of in silico medicine. 

International alignment – why Good Simulation Practices are needed 

In order to move forward to a broader adoption of in silico medicine, it is important that standardised common 

rules and procedures are adopted to ensure consistent credibility and reproducibility of the proposed tools. As 

this is a new and growing field, it is vital that global regulators cooperate to ensure a common understanding of 

the potential role of in silico medicine. While there is already some work underway in terms of defining good 

simulation practices and guidelines for the use of in silico medicine, we recommend that these groups work 

together for the creation of common frameworks.  

Recommendation: 

• We recommend that international regulators jointly develop “Good Simulation Practices” to allow the 
exploitation of in silico medicine across borders. 

 

Improving Quality in Pharmaceutical production with in-silico medicine 

The ICH Harmonized Guideline, that are describing the Quality by Design and Good manufacturing Practices 

(GMP) principles, were finalized in 2005 and are now a standard across the globe for manufacturing 

pharmaceutical products. 

In parallel, in silico medicine has been growing with technologies such as CM&S and AI. Despite the increasing 

usage and applicability of those technologies in the medical device field, less has been done for pharmaceutical 

products and manufacturing processes. In silico medicine can enhance the previous and existing ICH guidance. 

By making a modern version of those guidelines, in line with the already existing discussions for Good 

Simulation Practices, any companies that would like to produce drugs or pharmaceutical substance will have a 

 
1 EFPIA (2019) “The Pharmaceutical Market in Figures” https://www.efpia.eu/media/413006/the-pharmaceutical-

industry-in-figures.pdf 
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framework to justify their manufacturing processes from formulation (e.g., mechanistic model like Computational 

fluid dynamic or Discrete Element method) to process monitoring and control (e.g., data analytics, digital twin). 

As the world change, pharmaceutical companies must do more and produce faster. Even with accelerated 

production, patients should feel confident that the pill or dose they are taking has been produced in respect with 

these updated guidelines. Combining GMP and numerical technologies is the only way we can ensure safety 

for drug delivery and better uniformity of the product. 

Recommendation: 

• Regulators should consider the advantages that in silico medicine can bring to enhancing Good 
Manufacturing Practices ultimately improving patient safety 

 

Health Technology Assessment – how in silico medicine can enable more informed decision making 

The HTA Regulation is the first attempt to provide a common framework for assessing the value of the efficacy 

of products. Here again, the adoption of in silico medicine could have a relevant role by providing additional 

data to regulators and HTA authorities. In particular, in silico tools could facilitate the comparative assessments 

of similar compounds in terms of effectiveness and tolerability, to ensure that only the best treatments are 

funded by taxpayers. Such approach should be encouraged by the Commission. 

Recommendation: 

• This pharma strategy should encourage regulators to take into account the use of in silico medicine in health 

technology assessment and outline its benefits towards more informed decisions on the value of treatments.  

 

IV. Paediatrics Regulation – transitioning from exploratory trials to confirmatory trials 
using in silico medicine  

 

Paediatric patients have physiological and pathological characteristics different from the adults and these evolve 

across the paediatric age. Clinical trials in children have a crucial role in the development of a new medicine to 

significantly improve children health care. A well-designed clinical trial can improve the understanding of a new 

treatment, and can also offer additional benefits to the participants who generally receive a closer monitoring 

and better care during the trial. Trials of polio vaccines and, more recently, cancer treatments have been 

instrumental in tackling severe paediatric diseases.  

Unfortunately, the list of successful paediatric developments is limited. Paediatric clinical trials currently only 

constitute less than 10% of the total number of trials registered on the World Health Organization (WHO) portal 

despite the fact that nearly 30% of the world’s population being children 

(http://www.who.int/ictrp/child/search/en/). Even fewer trials are performed in paediatric subgroups which mostly 

urgently need clinical innovations such as younger children. Industry seems to be reluctant to conduct trials in 

children due to the small patient populations and thus reduced commercial interest, higher associated 

performance complexity with related costs, and increased patient safety threshold. In addition, the recruitment 

of children in trials is more difficult than of adults and therefore usually paediatric trials have small sample size. 

Treatment recommendations from such underpowered studies risk to lack scientifically sound evidence and can 

even be misleading.   

In silico medicine can support the need for larger and more refined paediatric clinical trials in different age 

groups. In silico clinical trials combining data-driven and mechanistic modelling approaches can contribute to 

unravelling the mechanisms of underlying paediatric diseases. Accurate virtual models of subjects with 

paediatric diseases can now even be generated based on routinely acquired clinical data. Virtual cohorts of 

both patients and control subjects can be built based on retrospective data provided the granted permission of 

using unidentifiable data. Such virtually generated populations would increase the number of available patient 

datasets for evaluation and thus reducing the costs for a trial. Safety and/or efficacy and/or performance of new 

drugs or combination products could be therefore tested on the basis of large historical populations.   

http://www.who.int/ictrp/child/search/en/
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Early adoption of in silico clinical trials have successfully helped testing the suitability of new control algorithms 

in case of drug development in Type 1 diabetes mellitus and congenital pseudarthrosis of the tibia. Results of 

these early experiences showed how in silico clinical trials predicted the efficacy of treatments, stratified subjects 

and identified potential biomarkers. Virtual patients based on patient-specific anatomies can depict well the 

huge variability of congenital conditions. Novel tools such as statistical shape analyses can contribute to provide 

information about average shape and clustering of patients with specific paediatric conditions. 

In recent years, the European Medicines Agency's (EMA) Paediatric Committee (PDCO) is closely collaborating 

with the Modelling and Simulation Working Party (MSWP) in the review process of Paediatric Investigational 

Plans. This represents a significant first step forward towards a broader and more comprehensive adoption of 

in silico medicine within paediatric clinical development programs.  

Through greater uptake and routine use of in silico medicine solutions compared to what is currently used2, we 

can: 

• Drastically reduce the burden on healthcare companies when submitting a paediatric investigation plan; 

• Ensure regulators have access to evidence that would be either ethically or physically impossible to 

generate solely from traditional trials;  

• Leverage pharmacokinetics data obtained in adults to inform safe dosing in the paediatric population 

through physiologically-based estimates, which account for age-dependent metabolism and organ 

maturation, and optimize trial design and sample size across the entire paediatric range from 18 years of 

age to preterm.  

 
If the European Commission intends to follow through on its promise for a truly digital EU, on its commitment to 

the safety of children and its desire to embrace new technologies responsibility – then provisions for the use of 

in silico medicine should form part of any revision of the Paediatrics Regulation.  

Suggested Amendments – Current Paediatric Regulation 

Recital 1 (new) 

Whereas advances in in silico medicine presents an ethical responsibility to reduce trial sample sizes and to 

leverage existing paediatric clinical data to bridge across different formulations and, whenever possible, to avoid 

invasive interventions. 

Recital 2 (new) 

Whereas in silico medicine, that meets appropriate standards of verification and validation, has the potential to 

reduce the risk to paediatric patients and allow customised treatments for children such as dedicated formulation 

or design for combination products. 

Recital 3 (new) 

Whereas there is an ethical responsibility to take into account digital evidence produced by in silico medicine 

that can improve patient safety, especially for paediatric and rare diseases, which cannot be generated by the 

in vitro, ex vivo and in vivo nonclinical models, or is very challenging to generate data using in vivo models. 

Article 11  

Production of the information referred to in point (a) of Article 7(1) shall be waived for specific medicinal products 

or for classes of medicinal products, if there is real world or validated in silico medicine evidence showing 

any of the following: 

Article 6.3 (new) 

The Paediatric Committee shall take particular note of evidence derived from validated in silico medicine data 

that demonstrates either the need for a waiver or to complete a marketing authorisation. 

 
2 Guideline on the reporting of physiologically based pharmacokinetic (PBPK) modelling and simulation 

https://www.ema.europa.eu/en/reporting-physiologically-based-pharmacokinetic-pbpk-modelling-simulation 

https://www.ema.europa.eu/en/reporting-physiologically-based-pharmacokinetic-pbpk-modelling-simulation


  

6 

 

V. Orphan Medicinal Products Regulation – reducing complexity, increasing certainty 
 

A 2014 report of the Tufts Center for the Study of Drug Development, USA, suggests that the cost of bringing a 

new pharmaceutical product to the market has been increasing exponentially in the last decades, reaching the 

$2.5bn. $1.5bn of these costs are related to the clinical assessment, i.e. the clinical trials. This number puts a 

real strain on innovation of medicinal products. In rare conditions the development is very complex and costs 

cannot be offset by the revenues created from a large patient market. Therefore, developments in these 

indications are not attractive for pharmaceutical companies.   

For rare diseases, adding or replacing part of the clinical trial with an in silico clinical trial element is not only a 

matter of financial benefit, it is also a matter of necessity as no viable statistically significant trial design is 

possible due to the low number of patients available.  

An additional issue that cannot be addressed properly in the current design of clinical trials is the detection of 

rare, but important, events arising from the combination of infrequent unfavourable conditions. If the clinical trial 

needs to accommodate for the discovery of these rare events, the number of patients to be recruited would 

soar, as would the associated costs. Using in silico medicine allows to incorporate patients presenting infrequent 

combinations and test the medicinal product’s behaviour in this environment.  

The Orphan Medicinal Products Regulation was specifically designed to provide a market incentive to develop 

treatments for patients with rare diseases representing smaller markets. A revision of this legislation should 

maintain this spirit of incentivisation, by providing researchers in this field with clarity about the regulators’ 

requirements for acceptable in silico medicine application in support of efficacy and safety demonstration of 

their products. Enhanced recognition of the role of in silico medicine solutions in any revision of the OMP 

Regulation would bring the legislation in line with the digital era and offer a major boost to research to focus on 

medicines for patients suffering from rare diseases.   

Suggested Amendments – Current OMP Regulation 

Recital 1 (new) 

Whereas incentives are needed for manufacturers of orphan medicinal products to augment their trial data, 

virtual in silico trials can drastically enhance our understanding of the efficacy/performance of these highly 

expensive treatments. 

Recital 2 (new) 

Whereas validated computer modelling and simulation reviewed by an ethics committee can allow for the 

creation of “virtual” patient cohorts to drastically expand our knowledge of rare diseases and improve the 

development of orphan medicinal products. 

Article 9 1 b (new) 

Specific incentives should be provided for sponsor applications that have been augmented by validated digital 

evidence to demonstrate a higher level of safety and efficacy/performance. 

Article 6  

The sponsor of an orphan medicinal product may, prior to the submission of an application for marketing 

authorisation, request advice from the competent authorities on the conduct of the various tests and trials 

necessary to demonstrate the quality, safety and efficacy and performance of the medicinal product including 

in silico trials, in accordance with Article 51(j) of Regulation (EE). 
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This Position Paper was published by the Avicenna Alliance on Tuesday 15 September 2020. 

 

 

 


