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Executive summary 
 

The potential to use patient stratification strategy for identifying patients that are more likely 

to benefit or experience an adverse reaction in response to a given therapy, and thereby 

better match patients with therapies, is having a major effect on both clinical practice and the 

development of new drugs and diagnostics. Advances in pre-clinical models and in patient-

derived tools likewise the development of validated biomarkers profiles laid the foundations 

of stratified medicine. However, to date, different experts involved in the translational pipeline 

are facing relevant challenges that prevent the personalised medicine to become a reality. 

Among them, industry is becoming more and more aware of the potential impact of 

stratification strategies in drug development and the expected benefits for the patients, but 

not without issues.  

 

With the aim to have a complete mapping of the different patient stratification strategies in 

industry as well as to identify the challenges tackled in the field, a survey was prepared and 

distributed among experts in Experimental and/or Translational medicine working in large 

pharmaceutical companies, SMEs and biotech industry. Results of the survey presented in this 

document will be discussed in a dedicated workshop, in which key representatives of the 

industry, regulatory experts and key stakeholders will elaborate specific recommendations for 

the establishment of industry-based translational strategies in personalised medicine.  
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Background 
 

Personalised medicine approaches can play an important role in clinical trial design and 

execution, offering opportunities to disruptively improve Phase II and Phase III clinical success 

rates. 

An important step is the patient stratification strategy, used to support a drug’s development 

until clinical validation. Cutting-edge tools, such as animal, organoid, cellular or in silico 

models, as well as translational pharmacokinetics/pharmacodynamics (PK/PD), are capable, in 

pre-clinical phases, of predicting a patient’s reaction to a therapeutic molecule, thus 

identifying, the sub-group of patients who will respond to a given drug. In addition, 

incorporating validated biomarkers into new clinical trial designs provides a strong basis for 

personalised medicine development and for increasing the success rates of mid and late-stage 

clinical trials.  

For example, pharmacogenomics can play an important role in identifying responders and 

non-responders to medication, avoiding adverse events, and optimizing drug dose. This may 

provide essential information for drug labeling, such as: 

 Drug exposure and clinical response variability 

 Risk for adverse events 

 Genotype-specific dosing 

 Mechanisms of drug action 

 Polymorphic drug target and disposition genes 

 Trial design features 

FDA produced a Table of Pharmacogenomic Biomarkers in Drug Labeling, where the most 

represented therapeutic areas are oncology, psychiatry and infectious diseases. Biomarkers in 

the Table include but are not limited to germline or somatic gene variants (polymorphisms, 

mutations), functional deficiencies with a genetic etiology, gene expression differences, and 

chromosomal abnormalities; selected protein biomarkers that are used to select treatments 

for patients are also included.1 

To increase the efficiency of personalised medicine and drug development a systematic 

approach is required, covering/including multi-disciplinary activities where translational 

scientists from academia and industry are aligned.   

Industrial Pharmaceutical companies, such as AstraZeneca, Pfizer and Merck are working in 

this direction. In fact, during the last few years they have put in place strategies for integrating 

translational processes in their drug development programmes 2-4.  
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The identification of bottlenecks and challenges the industry is facing - and their solutions - is 

a first step in defining a shared personalised medicine development strategy and can lay the 

foundation for more successful clinical trials across the sector. 

This survey has been distributed among representatives of the pharmaceutical industry, SMEs 

and biotech companies to identify issues and possible solutions that are put in place for 

improving patient stratified clinical trials. 
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Survey 
 

Survey scope 

The scope of the survey was to map different patient stratification strategies currently 

undertaken by industry to tackle the challenges that limit the productivity and success rate of 

patient-stratified clinical trials and understand if there is room for improvement.  

Survey objectives 

The established objectives were: 

 To identify the approaches that industry uses in developing a patient stratification 

strategy. 

o Biomarker (panels) 

o Pre-clinical models - including use of drug sensitivity screening 

 To give insight on the bottlenecks and the challenges that limit the productivity and 

success rate of patient stratification.  

 To understand how industry makes sure that patient stratification approaches are 

maximally equipped with the right strategies to assist decision making and building 

confidence on drug development programmes. 

 To identify the needs from industry towards academia for the improvement of patient-

stratified clinical trials. 

Survey structure 

The survey was accompanied by a cover letter and it was composed of 14 questions requiring 

open field answers or multiple-choice answers (Appendix I).  

Survey target 

The target survey group is composed of Experimental Medicine and Translational Medicine 

experts from:  

 Large Pharmaceutical industry  

 SMEs 
 Biotech industry  
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Dissemination strategy 

Different dissemination channels were explored: 

 Identified contacts in EATRIS network, classified as SME/Biotech and Pharmaceutical 

company (n=238) have been reached out with personal emails and invited to 

participate at the survey.  

 Partners in projects (n=2 projects) have been invited to disseminate the survey in 

their network. 

 EATRIS National Coordinators, EATRIS Coordination and Support shared the survey 

within their networks. 

 ECRIN shared the survey with identified contacts within its network (n=5) 

 Invitation emails, requesting survey dissemination was sent to sciences park and 

clusters identified through the CORBEL project (n=36). 

 PERMIT Industry survey invitation was posted twice on each of the three EATRIS 
social media channels: 

 
o Twitter  

 https://twitter.com/EatrisEric/status/1330521169854914561  
[1 quote tweet and 5 likes] 

 https://twitter.com/EatrisEric/status/1316426728164798469  
[5 retweets, 2 quote tweet and 2 likes] 

 
o LinkedIn 

 https://www.linkedin.com/posts/eatris-eric_permit-patientstratification-
h2020-activity-6722192934046851072-piuJ  
[17 likes, 1 comment] 

 https://www.linkedin.com/posts/eatris-eric_translationalmedicine-
experimentalmedicine-activity-6736286866535964672-nH-k  
[14 likes] 

 
o Facebook 

 https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/270
4523869878028/  
[4 likes] 

 https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/267
4442366219512/  
[5 likes] 

 
The dissemination of the survey through social media was supported by ECRIN. Who 
posted in its social media accounts, shared and retweeted EATRIS’ communication:  
 

o Twitter  
 https://twitter.com/ECRIN_ERIC/status/1330787070449774592 

 [1 retweet and 1 likes] 
o LinkedIn 

https://twitter.com/EatrisEric/status/1330521169854914561
https://twitter.com/EatrisEric/status/1316426728164798469
https://www.linkedin.com/posts/eatris-eric_permit-patientstratification-h2020-activity-6722192934046851072-piuJ
https://www.linkedin.com/posts/eatris-eric_permit-patientstratification-h2020-activity-6722192934046851072-piuJ
https://www.linkedin.com/posts/eatris-eric_translationalmedicine-experimentalmedicine-activity-6736286866535964672-nH-k
https://www.linkedin.com/posts/eatris-eric_translationalmedicine-experimentalmedicine-activity-6736286866535964672-nH-k
https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/2704523869878028/
https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/2704523869878028/
https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/2674442366219512/
https://www.facebook.com/EATRIS.ERIC/photos/a.2673280769669005/2674442366219512/
https://twitter.com/ECRIN_ERIC/status/1330787070449774592
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https://www.linkedin.com/posts/ecrin_permit-patientstratification-h2020-
activity-6722762197895794688--zP7  
[6 likes] 
 

 
 Key opinion leaders and warm contacts were invited through emails to share the 

industry survey within their network channels.  

Deadline 

The survey was launched the 12th October and the first deadline was on November 9th. 

Later, the deadline was postponed to November 30th. 

Results 
 

The results are presented using the values and not the percentages, for accuracy. Generally, 

quoting percentages on less than 30 cases is strongly discouraged. This is a risk especially 

with changes in percentages, when the base for the percentage is very small.  

 

Characteristics of the participants  
 

Among the 238 identified contacts within the EATRIS network reached out by email, 6 people 

stated as a reason of not responding that patient stratification and personalised medicine are 

not their main areas of expertise. 

The survey had 14 participants. 7/14 responders work in a small (up to 2000 employees), 

2/14 in a medium (2000-50000 employees) and 5/14 in a big (>50000 employees) company 

(Figure 1). Among them, 9 have a dedicated translational medicine or experimental medicine 

department within the company. 

Figure 1. Company size 
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The size of the R&D organisations compared to the company size (percentage) are reported 

in the Table 1.  

Table 1. R&D organisation size 

Size of the R&D organisation compared to the 
company size (%) 

Number of answers Company size 

0% 1 Small 

5% 1 Medium 

6% 2 Small, Big 

9% 1 Big 

11% 1 Medium 

15% 2 Big 

25% 2 Big 

30% 1 Small 

75% 2 Small 

No Answer 1 Small 

 

In 2019, 4 big pharma companies and 1 medium company spent more than 2 billion US dollars 

on pharmaceutical R&D, 1 big pharma company and 1 small company between 1 and 2 billion 

US dollars and 5 small companies and 1 medium pharma company less than 1 million dollars 

(figure 2). 

 

Figure 2. Pharmaceutical R&D expenses of the company in 2019 
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The experts who completed the survey work mainly in cancer, neurodegenerative and 

autoimmune disease (Table 2) with a heterogeneous level of experience in stratified clinical 

trials (Figure 3). 

Table 2. Areas of expertise in patient stratification 

Area of expertise N 

Cancer 9 

Cardiovascular and Respiratory diseases 4 

Neurodegenerative Diseases 6 

Psychiatric diseases 2 

Autoimmune diseases 6 

Renal & Metabolic Diseases 2 

Musculoskeletal Diseases 1 

Ophthalmologic Diseases 3 

Other: Blood diseases 1 
 
 

Figure 3. Level of experience in stratified clinical trials 
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Patient stratification strategy 
 

According to the answers provided, the implementation of a patient stratification strategy in 

drug development programmes is variable and often happens after first-in-man stage in 

clinical trial Phase I,II (n=3/14) or in Phase II (n=4/14) of the drug development programme  

(Figure 5).  

Figure 4. Phases of the drug development programme in which the patient stratification strategy is 
implemented by companies  

Lead 
Identification 

 Lead 
Optimisation  Phase 0  Phase I  Phase II 

#Responders 
(13) 

          1 

         1 

     1 

       1 

         1 

      1 

       3 

      4 
* One of the participants did not replied to this question for lack of expertise 

 

The most frequently used tools for patient stratification are biomarkers (12/14) and traditional 

clinical criteria (11/14). Patient-derived screening assays (organoids, cell lines, animal models) 

(2/14) and in silico models (3/14) are not applied as often (Table 3). The field of cancer is 

where various tools for patient stratification have advanced the most. 

 

Table 3. Tools used in industry for patient stratification. Number in the graph represent the number 
of responders. 

Tools 
N Responders 

(tot=14) 

Algorithms and artificial intelligence 4 

Biomarkers 12 

Multi-omic profiling 5 

Molecular imaging techniques 6 

Patient-derived screening assays (organoids, cell lines, animal models…) 2 

In silico models 3 

Traditional clinical criteria (disease severity, phenotype, physiological aspects ...) 11 
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Algorithms and artificial intelligence (AI) strategy for patient stratification 
 
Out of the 14 responders, 4 apply algorithms and AI for patient stratification. The most 

common methods used are machine learning (classification and clustering) and natural 

language processing (NLP) (Table 4). The main applications are digital pathology, imaging 

and omics integration (Table 5). 

 

Table 4. Artificial intelligence methods used for patient stratification. 

Methods N Responders 

Machine Learning (classification and clustering) 4 

Deep Learning 1 

Natural Language Processing (NLP) 3 

Others: novel knowledge graph analytics, community detection 
algorithms 

1 

 

Table 5. Applications of artificial intelligence methods for patient stratification 

Applications N Responders 

Imaging 3 

Digital Pathology 4 

Omics data integration 3 

 
 

Among the 4 responders who indicated using AI methods for patient stratification, only 3 filled 

in the sub-question on the percentage of drug development programmes using such methods 

in their companies. The answered provided by them were very different, showing a strong 

variability in company strategies towards AI methods. In fact, one participant answered that 

their company applyies AI methods in all its drug development programmes (100%), whereas 

the other two answered that they apply such methods in only a limited number of programmes 

(5% and 12%). The issues faced by the 4 responders and that contribute to limit the 

application of algorithms and AI in patient stratification strategy are summarized in Table 6. 

Table 6. Issued faced with algorithms and AI used for patient stratification 

Issues N Responders 

Lack of predictivity 1 

Lack of validation 1 

Lack of reproducibility 2 

Lack of statistical power 1 

Regulatory and ethical compliance 1 

Others: complexity of real-world patients data?, complexity of real-
world clinical data 

1 

Others: Lack of relevant data 1 
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Biomarkers strategy for patient stratification  
 

12/14 responders answered they apply a biomarker strategy for patient stratification. Most of 

the survey participants perform it outsourcing to a CRO (n=11) (Table 7).  

 

Table 7. How does the company perform the biomarker strategy for patient stratification 

 N responders 

In-house resources, technologies, expertise 7 

Academic collaborations 5 

Outsourcing to a CRO 11 

 

Results from the survey show that there is a heterogeneity in the use of different type of 

biomarkers for allocating patient in different treatment arms. Some of the responders prefer 

circulating markers only, while others rely on biopsy or genetic markers (Table 8). The 

percentage of the active drug development programmes with an associated biomarker 

strategy for patient stratification is very different among the participants (Table 8).  

 

Table 8. Proportion of type of biomarkers used for patient stratification in company’s drug development 
programmes. The results are expressed in percentage for reflecting the multiple-choices of the 

question. 

Responder Genetic 
markers 

Circulating 
markers 

Cell 
surface 
markers 

Biopsy 
markers 

Imaging 
markers 

Digital 
biomarkers 

Other % active drug 
development 
programme 

with 
biomarker 
strategy 

1  100%      25% 

2 70% 40% 60% 70% 50% 40%  50% 

3 10% 10% 20% 20% 20% 10%  20% 

4 50% 50%   50% 50%  100% 

5 50% 50% 50% 50% 50% 50% 50% NA 

6 50% 30% 50% 80% 60% 10%  50% 

7 10%  20% 20% 20%   0% 

8 40% 10% 50% 90%    NA 

9  100%      NA 

10  10%      10% 

11 40% 10%  40% 10%   20% 
*NA=No answer 

 

The issues faced by the 12 responders and that contribute to limit the application of 

biomarkers in patient stratification strategy are summarised in Table 9. 
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Table 9. Issued faced with biomarkers strategy for patient stratification 

Issues N responders 

Lack of predictivity 4 

Lack of validation 7 

Lack of reproducibility 4 

Regulatory and ethical compliance 3 

Costs 3 

Other: complexity of real- world patients 1 

 

 

Multi-omic strategy for patient stratification  
 

5/14 of the survey participants apply a multi-omic strategy for patient stratification. This 

strategy is mainly based on Genomics, Transcriptomics and Proteomics (n=3) (Table 10). The 

percentage of the active drug development programmes who associated such strategy is very 

low. In fact, the answers given by the 3 responders were 0%, 5% and 20%. 

 

Table 10. Type of Omics strategy implemented in drug development programme 

Omic N responders 

Genomics 3 

Epigenomics 1 

Transcriptomics 3 

Proteomics 3 

 

According to the responders’ answers, the multi-omic strategy for allocating patients in 

different treatment arms is implemented at different time point in new drug development 

program (n=3) (Figure 5). 

 

Figure 5. Phases of the drug development programme in which an omic strategy for patient 

stratification is implemented by companies 

Responder Pre-clinical phase Late Discovery Phase 0 Phase I Phase II Phase III 
1         

2             
3          
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The main issues identified associated with a multi-omics strategy for treatment arms allocation 

is the lack of validation (Table 11). 

 

Table 11. Issued faced with multi-omics strategy for patient stratification 

Issues N responders 

Lack of predictivity 2 

Lack of validation 3 

Lack of reproducibility 1 

Regulatory and ethical compliance 1 

Costs 2 

 
 

Imaging strategy for patient stratification  
 

6/14 of the responders apply imaging methods for patient stratification. The most commonly 

used imaging methods identified were Positron emission tomography (PET) followed by 

Computer Tomography (CT) and Magnetic Resonance Imaging (MRI) (Table 12). The 

percentage of the active drug development programmes with imaging associated strategy for 

patient stratification appeared to be very low. In fact, the 5 answers given by the survey 

participants were: 0%, 5%, 10% and 20% (n=2). 

 

Table 12. Molecular imaging methods for patient stratification 

Molecular Imaging Methods N responders 

Ultrasound (US) 1 

Computer tomography (CT) 4 

Optical imaging 1 

Magnetic resonance imaging (MRI) 4 

Positron emission tomography (PET) 4 

Single photon emission computed tomography 
(SPECT) 

1 

 
 
 

The main issues identified associated with an imaging strategy for treatment arms allocation 

were the lack of predictivity and validation (Table 13). 
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Table 13. Issued faced with imaging strategy for patient stratification 

Issues N responders 

Lack of predictivity 3 

Lack of validation 4 

Lack of reproducibility 2 

Regulatory and ethical compliance 1 

Costs 2 

Other: Access to expensive infrastructure 2 

 

Patient-derived screening assays strategy for patient stratification  
 

Only 2 out of 14 survey participants answered applying a patient-derived screening assays 

(organoids, cell lines, animal models…) strategy for patient stratification. The percentage of 

the active drug development programmes utilizing such strategy is 90% for one responder 

and 20% for the other one. Results from the survey (2 responders) show that there is 

heterogeneity in the use of the type of patient-derived screening assays for allocating patient 

in different treatment arms (Table 14). 

 

Table 14. Proportion of type of patient-derived screening assays used for patient stratification. The 
results are expressed in percentage for reflecting the multiple-choices of the question. 

Responder 

Cellular models for 

high throughput 

screening 

Blood 

cells 

Induced 

pluripotent 

stem cells 

Organoids 

Organ 

on a 

chip 

Xenograft 

models 

PDX 

models 

% active 
drug 

development 
programme  

1 80% 80% 60% 50% 40% 70% 60% 90% 

2 0% 0% 0% 0% 0% 20% 20% 20% 

 

In both cases, the two responders identified cost as the main issue for implementation of 

patient-derived screening assays in patient stratification. 

 

In silico model strategy for patient stratification  
 

3/14 responders apply in silico models for patient stratification. One responder stated using 

in silico models in 100% of the drug development programme whereas the other one 

answered 0%. One participant did not answer this question. According to the 3 responders, 

the main issues for applying in silico models for patient stratification are the lack of relevant 

robust and reliable data and the complexity of collecting data in the clinical setting. 
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Bottlenecks and gaps in implementing patient stratification strategy in Industry 
 

Results from survey show that the identified bottlenecks that limit the success rate of 

patient stratified clinical trials are those one represented in Table 15: 

 

Table 15. Bottlenecks that limit the success rate of patient stratified clinical trials 

Issues N responders 

Lack of drug specificity for subgroups of patients 4 

Lack of well characterized mechanism of actions 6 

Lack of validated biomarkers 9 

Lack of robust/non-invasive detection models 3 

Lack of validated predictive pre-clinical models (e.g. patient-derived 

screening assays organoids, cell lines, animal models) recapitulating the 

patient clustering features 

6 

Lack of regulatory compliant pre-clinical models 1 

Lack of statistical power for the sub groups 6 

Patient inclusion 1 

 

The identified bottlenecks that limit the number of trials using a patient stratification 

strategy are represented in Table 16: 

 

Table 16. Bottlenecks that limit the number of patient stratified clinical trials 

Issues N responders 

Patients recruitment and retention 8 

Lack of funding 3 

Regulatory constraints 3 

Additional costs associated with recruitment 8 

Patient time investment 3 

IRB constraints: e.g. ethical considerations 2 

Lack of validated stratifiers: e.g. biomarkers 10 

Clinical adoption/implementation by the clinician 4 

 

 

Lack of validated biomarkers have been indicated as the main challenge limiting the 

success rate and the number of patient-stratified clinical trials by the survey participants. 
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Therefore, defining a universally agreed upon path for biomarker validation and qualification 

is urgently needed in order to implement personalised approaches in patient stratified 

therapies development. 

 

Stakeholders engagement in the development of patient stratified therapies 
 

Responders engage in various proportion with different stakeholders in order to develop 

patient stratified therapies (Table 17). In particular, from the survey results it emerges that 

the participants mainly collaborate with clinicians, industry and independent consultants and 

less with academia. The evaluation of these collaborations in relation to the expertise provided 

was evaluated as neutral or satisfying (Table 18). 

 

Table 17. Proportion of different stakeholders engaged by industry in precision therapies development. 

The results are expressed in percentage for reflecting the multiple-choices of the question. 

Responder 
Academic 

institutions 
Clinicians Industries  

Regulatory 

agencies 

Patient 

Organizations 

Research 

infrastructures 
Funders NGOs 

Independent 

consultants 
Others 

1 20% 70% 60% 50% 50% 50% 50% 50% 50% 50% 

2 50% 50%        0% 

3  80%       80% 0% 

4 10%  20% 10%  10%    0% 

5 10% 80% 20% 80% 80% 60% 60% 60% 60% 0% 

6 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 

7 10% 50% 50% 20% 10% 20% 10% 10% 30% 0% 

8 20% 20% 30% 20% 10% 10% 10% 10% 20% 10% 

9 10% 80% 100% 20%      0% 

10 50% 50% 50%       0% 

 

Table 18. Evaluation of stakeholder collaborations in relation to the expertise provided in in the context 

of precision therapies development 

 Unsatisfied 
(n) 

Neutral 
(n) 

Satisfied 
(n) 

Very satisfied 
(n) 

Academic Institutions 1 8 1 0 

Clinicians 1 3 4 1 

Industries (Pharma, Biotech...) 1 3 4 0 

Regulatory agencies 2 2 3 0 

Patient Organizations 0 2 1 1 

Research Infrastructures 0 4 2 0 

Funders 1 4 0 0 

Non-governmental organizations (NOGs) 0 4 1 0 

Independent consultants 1 5 1 0 
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The most important efforts according to the responders to be made through stakeholders 

collaborations, should be around harmonisation and validation efforts (Table 19). 

 

Table 19. Strategies for the implementation of stakeholders collaboration in the context of precision 
therapies development 

Strategies N responders 

Validation efforts 6 

Harmonisation efforts 7 

Multidisciplinary project funding 3 

More funding 4 

Toolbox containing SOPs and guidelines for standards 5 

 

The last question of the survey was open and asked which are the main determinants to 

decide, for a given product, for a personalised or non-personalised development approach.  

The answers given were: 

 The existence of previous validated biomarkers, specificity & sensitivity of biomarker 

(n=3) 

 The approach of the competitors 

 Potential chance of success, budget and business strategy 

 The drug and the mechanism of action 

 Added value to patients, reduced cost to society 

 Client needs 

 Commercialization of the drug (Market size) (n=2) 

 

Again, this underlines how validated biomarkers and drug market size are key for deciding to 

apply a personalised medicine approach along the patient stratified therapies development. 
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Summary of findings and next steps 
 

In the context of PERsonalised MedicIne Trials (‘PERMIT’) project, EATRIS developed a survey 

to map patient stratification strategies currently undertaken by industry.  

 

Only 14 participants completed the survey. However, despite the small sample size, the results 

are quite informative, although the response rate poses limitations to draw conclusions for 

the entire field. Since the survey was completely anonymized, it is possible that more than 

one person from the same company completed it.  

 

Most of the responders work in a small company (up to 2000 employees) and have a dedicated 

translational medicine or experimental medicine department. The majority of survey 

participants have experience in cancer, autoimmune and neurodegenerative disease with a 

heterogeneous level of experiences in stratified clinical trials.  

 

Results from the survey show that the pharmaceutical sector becomes increasingly aware of 

the potential benefits of stratified medicine, but it seems the implementation limited by 

uncertainties.  

 

From the responders’ answers, the implementation of a patient stratification strategy in 

different phases of the drug development programme seems variable and often happens in 

Phase I or in Phase II of the drug development programme, when the dose ranging and the 

safety profile are the primary goal assessed in hundreds of healthy volunteers (Phase I) and 

participants with a specific disease (Phase II).  

 

According to the survey results, the most used tools for patient stratification remain 

biomarkers and traditional clinical criteria.  

The use of biomarkers for helping in the identification of patients that are more likely to 

respond favorably to a given therapy does not come as a surprise. In fact, most PM strategies 

include the use of decision-making processes based on biomarker-driven approaches. A shift 

has been observed from biomarkers used in clinical practice to describe both normal and 

pathological conditions, to application in order to stratify patients in different groups in terms 

of clinical response, so as to develop personalised actions. Most of the survey participants 

apply biomarkers in this sense, often outsourcing to a CRO. Among them there is 
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heterogeneity in the use of different type of biomarkers. Biomarkers should change clinical 

practice, but some gaps still prevent this. The main issue faced by the survey responders with 

biomarkers is the lack of reproducibility and validation that reduce the success rate and the 

number of patient-stratified clinical trials. 

 

Given the molecular diversity of biomarkers, the increase in high-throughput omics 

technologies offers an amazing opportunity to capture the whole picture of biological systems 

in a hypothesis-free and unbiased mode, enabling personalised medicine approaches. 

However, translation of a patient-specific molecular profile into personalized clinical 

applications remains a challenging task. Despite the high potential of this strategy, the survey 

results show that the percentage of the active drug development programmes with such 

associated approach remains very low. Technical limitation, lack of validity and reproducibility 

as well as costs are some of the few issues faced by companies to implement an omic strategy 

for patient stratification. 

 

In the current age of digital health and artificial intelligence (AI), healthcare and drug 

development are quickly changing. Often described as game-changing technologies, machine 

learning and deep learning algorithms have the potential to revolutionize biomedical research 

and drug development. These approaches can be utilized for boosting the field of personalised 

medicine. Indeed, AI can be harnessed to deconvolute high dimensional data from multi-omics 

and imaging to identify a variety of molecular profiles among individuals and be indicative of 

treatment response or drug toxicity5.  

In our survey, 3 out 14 responders indicated their companies are using algorithms and AI for 

patient stratification. The most common methods identified were machine learning 

(classification and clustering) and natural language processing (NLP). The main applications 

indicated were digital pathology, imaging and omics integration. Important factors affecting 

AI adoption for allocating patients in different treatment arms are the lack of validation and 

reproducibility as well as the difficulty in accessing high quality large data set, indispensable 

for these types of methods.  

 

Despite the large development of pre-clinical models, their application for personalised 

medicine approaches is not a reality yet. In fact, patient-derived screening assays (organoids, 

cell lines, animal models) and in silico models are not yet often applied for stratifying patients 

as indicated by the low number of responders. The main issues faced by the two survey 

participants are the cost related to organoids, cellular and animal models and the lack of 
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relevant robust and reliable data for in silico models. Among different therapeutic areas, the 

field of cancer is where various tools for patient stratification are the most advanced. 

 

The development of patient-stratified therapies can be effective, but it needs stronger 

resources for validating biomarkers, identifying suitable pre-clinical models and subsequently 

demonstrating clinical utility of the stratified approach. 

 

Industry is becoming more and more aware of the potential impact of stratification strategies 

in drug development and the expected benefits for the patients. However, personalised 

medicine includes inherent challenges and is weighed down by obstacles in research, in 

particular in relationship with validation and reproducibility. Moreover, without incentives, the 

main driving forces, in particular, the pharmaceutical industries, may not invest adequately in 

research and development. The uncertain impact on market size and doubtful commercial 

advantages contribute to create an unclear landscape that seems to prevent the companies 

from moving forward.  

In addition, moving through the translational pipeline requires complex interactions between 

various stakeholders: researchers, clinicians, policy makers, industry and regulatory experts, 

whose success can only occur through structural and cross-sectional collaborations. As the 

survey shows, the responders have engaged in various proportions with different stakeholders 

in order to develop precision therapies and the collaboration has been often evaluated as 

neutral or satisfying. 

 

Next step  

The results of the survey provide a better understanding of the challenges and opportunities 

in the translational development phase of Personalised Medicine clinical trials. The retrieved 

information will be discussed during a workshop in which field experts and key stakeholders 

will develop recommendations for the establishment of industry-based translational strategies 

in personalised medicine.  
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Appendix I 
 

Cover Letter: 

In the context of the PERsonalised MedicIne Trials (‘PERMIT’) project, EATRIS developed a 

survey to map patient stratification strategies currently undertaken by industry.  

  

The results of the survey will enable a better understanding of the challenges and opportunities in 

the translational development phase of personalised medicine clinical trials. The retrieved 

information will be discussed during a workshop in which field experts and key stakeholders will 

develop recommendations for the establishment of industry-based translational strategies 

in personalised medicine.  

   

About the project  

Launched in January 2020, the H2020-funded PERMIT will develop recommendations for robust and 

reproducible personalised medicine research. The objective of PERMIT is to establish, with all relevant 

stakeholders and invited experts, recommendations ensuring the robustness of personalised medicine 

trials, which also requires validation of the stratification methods. PERMIT brings together field 

experts, funding bodies, patient representative associations, medicine agencies, HTA authorities, and 

other key stakeholders from across Europe to collaborate in every stage of the project. The goal is to 

reach consensus and broad acceptability of the proposed methodological recommendations.  

PERMIT is coordinated by the European Clinical Research Infrastructure Network (ECRIN) and has 

received funding from Horizon 2020 under grant agreement number 874825.  

  

Contacts  

Should you have any questions relating to the survey, please contact Emanuela Oldoni, Biomarker 

Platform Manager, at emanuelaoldoni@eatris.eu.  

  

Deadline  

We kindly invite you to perform the survey by the end of November.  

 

We kindly invite you to participate to this survey and to disseminate it within your 

network: https://www.cognitoforms.com/EATRISERIC2/InventoryOfStrategiesUsedByIndustryInTh

ePreclinicalDevelopmentOfPrecisionTherapies  . You can also find all the questions of the survey in 

the PDF file enclosed.  

Please, note that the answers are completely anonymous. 

 

Your help is important to us, thank you in advance for disseminating our survey!  

 

  

https://permit-eu.org/
https://ecrin.org/
mailto:emanuelaoldoni@eatris.eu
https://www.cognitoforms.com/EATRISERIC2/InventoryOfStrategiesUsedByIndustryInThePreclinicalDevelopmentOfPrecisionTherapies
https://www.cognitoforms.com/EATRISERIC2/InventoryOfStrategiesUsedByIndustryInThePreclinicalDevelopmentOfPrecisionTherapies
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