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Commentary 

Investigator-initiated clinical trials (IICTs), also referred to as non-commercial clin-

ical trials (NCCTs), have become an indispensable component of evidence-based medicine. 

By addressing clinically relevant questions that are often beyond the scope of commercially 

sponsored research, they generate independent evidence for optimizing existing treatments, 

improving healthcare delivery, and addressing unmet medical and public health needs. Con-

sequently, academic clinical research plays a pivotal role in advancing patient-centred 

healthcare and informing clinical decision-making. 

Over the past two decades, the environment in which NCCTs are conducted has 

evolved considerably. Increasing regulatory requirements, growing methodological com-

plexity, advances in data science, and expanding expectations for patient and public involve-

ment have fundamentally transformed the design, implementation, and evaluation of aca-

demic clinical research. At the same time, European research infrastructures and multina-

tional research networks have created unprecedented opportunities to conduct high-quality 

IICTs capable of generating evidence with direct clinical and societal relevance. These de-

velopments have progressively shifted academic clinical research from the conduct of indi-

vidual investigator-driven studies towards an interconnected research ecosystem in which 

scientific, methodological, regulatory, infrastructural, and societal components jointly de-

termine whether clinically relevant questions can be translated into meaningful evidence 

and, ultimately, improvements in healthcare. 

Unlike traditional habilitation theses that focus on a single disease area or therapeutic 

intervention, this work adopts a systems perspective on clinical research. Rather than exam-

ining individual clinical trials in isolation, it explores the interconnected components that 

determine their success, including methodological innovation, regulatory science, collabo-

rative research infrastructures, investigator competence, patient engagement, and implemen-

tation into clinical practice. Collectively, these elements form the ecosystem through which 

IICTs translate unmet clinical needs and scientific questions into measurable improvements 

in patient care and public health. 

This habilitation thesis is presented as a collection of the author's published scholarly 

works accompanied by an integrative commentary. The publications document the evolution 

of the author's research from clinical pharmacology and IICTs towards methodological re-

search, European clinical research infrastructures, capacity building, patient engagement, 

and public health evaluation. Rather than representing separate research areas, these contri-

butions address complementary components of the IICTs lifecycle. Together, they illustrate 

how high-quality academic clinical research extends beyond the conduct of individual stud-

ies to encompass the broader processes that enable the generation, implementation, and dis-

semination of clinically meaningful evidence. Their integration provides the basis for the 

conceptual framework developed in this habilitation thesis, linking clinical need, research 
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methodology, regulatory and infrastructural support, trial delivery, evidence generation, pa-

tient involvement, and implementation into clinical practice and public health. 

The thesis is organised into three interconnected parts reflecting this scientific develop-

ment: 

- The first part introduces the methodological, regulatory, and organisational founda-

tions of IICTs within the European context.  

- The second part demonstrates these principles through selected IICTs and multina-

tional collaborative research initiatives, illustrating their contribution to clinical in-

novation and public health.  

- The third part examines broader system-level aspects of academic clinical research, 

including research capacity building, patient recruitment, inclusiveness, transpar-

ency, and patient and public involvement, highlighting their importance for the long-

term sustainability and societal impact of NCCTs. 

Each chapter combines an overview of the current state of knowledge with a critical 

discussion of the author's original scientific contributions. Taken together, the published 

works presented in this habilitation thesis support the central premise that the impact of 

IICTs depends not only on scientific excellence but also on the successful integration of 

robust methodology, supportive regulatory frameworks, collaborative research infrastruc-

tures, investigator competence, and meaningful patient engagement. This integrative per-

spective forms the central conceptual basis of the thesis and provides a framework for un-

derstanding how IICTs can progress from the identification of unmet clinical needs to the 

generation of evidence with measurable impact on patient care and public health. 
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Abstract 

Non-commercial clinical trials (NCCTs), including investigator-initiated clinical tri-

als (IICTs), play an important role in addressing clinically relevant questions that are fre-

quently beyond the scope or priorities of commercially sponsored research. They contribute 

to optimising existing therapies, comparative effectiveness research, drug repurposing, pre-

cision medicine, advanced therapy medicinal products, and other areas of high clinical and 

public health importance. However, their successful implementation and potential transla-

tion into healthcare benefit depend not only on scientific excellence but also on a supportive 

clinical research ecosystem. 

This habilitation thesis analyses NCCTs from a systems perspective, integrating 

methodological, regulatory, infrastructural, organisational, educational, patient-related, and 

translational aspects of the European clinical research environment. Drawing on the author's 

published scientific work, it examines how clinically relevant research questions progress 

from the identification of clinical need through study design, regulatory and infrastructural 

support, trial delivery and evidence generation towards dissemination, implementation, and 

potential impact on clinical practice and public health. The included studies illustrate how 

NCCTs and IICTs can address unmet clinical needs across diverse clinical and methodolog-

ical setting, while methodological and system-level analyses identify regulatory, organisa-

tional, financial, human capacity, and infrastructural factors that influence research feasibil-

ity, quality, and sustainability. The thesis further examines the complementary roles of re-

search infrastructures, regulatory frameworks, multidisciplinary collaboration, investigator 

capacity building, patient and public involvement, and implementation strategies in support-

ing the clinical and societal value of NCCTs. 

The principal original contribution of the thesis is the development of an integrated 

conceptual framework of the NCCTs´ ecosystem.  The framework conceptualises research 

as a continuum in which the ability to generate clinically meaningful evidence depends on 

the interaction of successive stages of the research pathway with methodological, regulatory, 

infrastructural, organisational, and translational conditions rather than on methodological 

quality alone. Within this framework, clinical need and research questions constitute the 

starting point, while study design and delivery, evidence generation, patient and public in-

volvement, dissemination, and implementation form the pathway towards evidence-in-

formed healthcare. Cross-cutting enablers, including sustainable funding, capacity building, 

multidisciplinary collaboration, data and technology, and national and European research 

networks, support this process throughout the research lifecycle. Robust, transparent, clini-

cally relevant, and patient-centred evidence, together with the infrastructures and effective 

implementation mechanisms required to translate into healthcare decision-making, is there-

fore central to realising the potential value of NCCTs. This systems perspective provides a 

comprehensive framework for understanding and further developing the European ecosys-

tem of NCCTs. 
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1 Introduction 

1.1 Background 

Clinical trials represent the fundamental methodological framework for the genera-

tion of evidence-based knowledge in modern medicine. They provide the basis for evaluat-

ing the efficacy, safety, and effectiveness of therapeutic, diagnostic, and preventive inter-

ventions and directly influence healthcare policies, regulatory decision-making, and clinical 

practice1. Over recent decades, the landscape of clinical research in Europe has undergone 

substantial transformation, driven by increasing scientific complexity, regulatory harmoni-

sation, technological innovation, and growing societal expectations regarding patient-cen-

tred healthcare2,3. Within this evolving environment, non-commercial clinical trials 

(NCCTs) have become as a critical component of the European clinical research ecosystem4. 

Historically, academic clinical trials were commonly referred to as investigator-ini-

tiated clinical trials (IICTs), reflecting the central role of individual academic investigators 

in their conception and initiation. More recently, the broader term, NCCTs, has increasingly 

been adopted to reflect the evolving nature of academic clinical research, which may involve 

universities, hospitals, research infrastructures, collaborative networks, and multinational 

consortia as sponsors or coordinating organisations. In this thesis, NCCTs is considered the 

preferred overarching terminology and is used throughout where appropriate. However, in 

specific sections, the term IICTs is deliberately retained when the intention is to emphasise 

that the clinical trial originated entirely within the academic environment and, in particular, 

to highlight the investigator’s role as the originator of the research idea and the principal 

driver of its scientific development. IICTs is also retained where it reflects the terminology 

used in the original publications. NCCTs are clinical trials initiated, designed, and conducted 

primarily within the academic and NCCTs environment, including academic institutions, 

hospitals, universities, research organisations, and independent investigators, rather than be-

ing driven by the pharmaceutical or medical device industry. Unlike commercially spon-

sored trials, which are typically driven by regulatory approval pathways and medicinal prod-

uct development objectives, NCCTs predominantly focus on addressing clinically relevant 

questions with high societal value, including optimisation of existing therapies, comparative 

effectiveness research, rare diseases, paediatric populations, public health interventions, and 

unmet medical needs. These studies frequently investigate areas where commercial incen-

tives are insufficient or absent, despite significant potential benefits for patients and 

healthcare systems5. 

The distinction between investigator-initiated/non-commercial and industry-spon-

sored clinical research is therefore not solely related to funding mechanisms but also reflects 

differences in scientific priorities and expected outcomes. Industry-sponsored trials are in-

dispensable for the development and registration of innovative medicinal products; however, 

their research priorities are necessarily shaped by product-development strategies, 
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regulatory requirements, intellectual property considerations, and market potential. In con-

trast, IICTs often pursue broader clinical and public health objectives, including optimisa-

tion of standard-of-care therapies, evaluation of treatment strategies in underrepresented 

populations, long-term effectiveness studies, or repurposing of existing drugs for rare and 

neglected diseases. Consequently, NCCTs play an essential role in complementing commer-

cially driven research and ensuring that clinical evidence generation also addresses questions 

arising directly from clinical practice and unmet patient and healthcare-system needs6.  

The importance of NCCTs has become increasingly evident in the context of com-

plex healthcare challenges such as ageing populations, antimicrobial resistance, emerging 

infectious diseases, and rare disorders. During the COVID-19 pandemic, investigator-initi-

ated and publicly coordinated studies demonstrated exceptional flexibility and responsive-

ness in generating real-world evidence, supporting vaccination strategies, and rapidly im-

plementing multinational collaborative research infrastructures. These developments high-

lighted both the scientific value and strategic importance of strong academic clinical re-

search networks within Europe7. At the same time, the pandemic exposed persistent limita-

tions in the ability to initiate, coordinate, and deliver academic clinical research rapidly and 

consistently across countries, illustrating that scientific expertise alone is insufficient with-

out appropriate regulatory, organisational, financial, and infrastructural capacity. 

At the European level, substantial efforts have been undertaken to strengthen the 

infrastructure supporting NCCTs and to reduce fragmentation in clinical research capacity. 

Among the most important initiatives is the European Clinical Research Infrastructure Net-

work (ECRIN), which was established to facilitate multinational academic clinical trials 

through methodological support, regulatory guidance, data management, project manage-

ment, monitoring, and quality assurance services. ECRIN significantly contributes to har-

monisation of clinical research standards across Europe and enables academic investigators 

to conduct complex multinational studies that would otherwise exceed the capacities of in-

dividual institutions8. 

Similarly, the VACCELERATE consortium, established during the COVID-19 pan-

demic, created a pan-European infrastructure for vaccine trial coordination, participant re-

cruitment, communication strategies, and rapid trial implementation. Through initiatives 

such as the VACCELERATE Site Network, Volunteer Registry, and communication toolkit, 

this infrastructure demonstrated how coordinated European collaboration can substantially 

improve the efficiency, inclusivity, and responsiveness of clinical research9.  

Together, these initiatives demonstrate that the success of IICTs depends on an in-

terconnected ecosystem extending beyond individual investigators and study protocols to 

include methodological expertise, regulatory support, sustainable research infrastructures, 

trained research teams, effective recruitment strategies, patient and public involvement, ap-

propriate data and technological capacity, and mechanisms for translating generated evi-

dence into clinical practice. 
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Understanding how these components interact, and how their integration can en-

hance the feasibility, quality, efficiency, and societal impact of IICTs, therefore represents 

an increasingly important challenge for contemporary academic clinical research. 

1.2 Current challenges 

Despite their undeniable importance, NCCTs continue to face numerous barriers that 

limit their feasibility, sustainability, and clinical and societal impact. These barriers are pre-

dominantly structural and organisational rather than scientific in nature and include frag-

mented funding mechanisms, administrative burden, regulatory complexity, insufficient re-

search infrastructure, limited methodological support, lack of specialised expertise, and in-

adequate training opportunities for investigators. Importantly, these challenges dispropor-

tionately affect academic and public-interest research compared with commercially spon-

sored trials, limiting the capacity of academic investigators and non-commercial sponsors to 

initiate, conduct, and sustain high-quality multinational clinical studies10. These barriers are 

closely interconnected: limitations in one component of the research ecosystem may amplify 

constraints in others, ultimately affecting whether a scientifically relevant research question 

can be translated into a successfully delivered clinical trial. 

The author's research addressed these challenges progressively, moving from the 

analysis of national funding environments to the investigation of barriers affecting specific 

vulnerable areas of academic research, multinational drug-repurposing trials, and ultimately 

the competencies required to successfully design and deliver IICTs. 

The funding issue was explored in Annex 1, Investigator Initiated Clinical Trials 

(IICTs): A Systematic Search in Registries to Compare the Czech Republic and Portugal in 

Terms of Funding Policies and Scientific Outcomes, which analysed how national funding 

policies were associated with the quantity and scientific output of IICTs. The study demon-

strated substantial disparities between countries in terms of funding structures, institutional 

support, and publication outcomes, highlighting the importance of national research ecosys-

tems in shaping clinical research productivity. The findings suggested that differences in 

scientific output are not necessarily caused by lack of expertise, but rather by unequal access 

to sustainable support mechanisms and infrastructure. The distribution of national and inter-

national funding sources identified in the two countries is summarised in Table 1, illustrating 

the different funding landscapes that underpin IICTs in the Czech Republic and Portugal. 

 

Table 1: National and International Funding Agencies and Programmes in Czech Re-

public in and Portugal and Corresponding Number of Funded Clinical Trials. (Nº = Number 

of Clinical Trials Funded by the Respective Funding Organization/Program). 
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Funders Czech    

Republic 

Portugal 

National Funding       

Agencies/      

Funding          

Programs 

Internal Grant Agency of the Czech 

Ministry of Health (IGA until 2014); 

Currently AZV (Czech Health Research 

Council) 

61 – 

Charles University Research Fund 10 – 

Fundação para a Ciência e Tecno-

logia (FCT) 

– 27 

National Structural funding (COM-

PETE, PRODEP) 

– 2 

ARDITI – Agência Regional para o 

Desenvolvimento da Investigação 

– 1 

International 

Funding  

Agencies/ 

Funding  

Programs 

European Commission (includes 

H2020, IMI, Erasmus Program) 

18 17 

Canadian Institutes of Health Re-

search (Canada) 

7 0 

European Regional Development 

Fund 

6 0 

Medical Research Council (UK) 7 2 

Australian National Health Service 

and Medical Research Council 

0 5 

National Institutes of Health (NIH, 

USA) 

0 3 

EEA Grants 0 1 

Carlos III Institute of Health 

(Spain) 

0 2 

 

Similarly, Annex 2, The Current Status of European and National Financial Sources 

for Clinical Research and Their Impact on Paediatric Non-commercial Clinical Trials: A 

Case Study of the Czech Republic, extended the analysis to paediatric clinical research, an 

area in which limited commercial incentives and specific methodological and regulatory 

requirements further increase dependence on sustainable public funding.  The study identi-

fied fragmented and unstable funding structures as one of the principal limitations prevent-

ing the implementation of academically sponsored paediatric studies. The analysis further 

demonstrated that although European funding schemes provide important opportunities, 

they often fail to adequately address the specific needs of long-term, investigator-driven 

clinical research. Together, Annexes 1 and 2 therefore illustrate that funding is not merely a 

prerequisite for trial initiation but a structural determinant of which clinically relevant re-

search questions can realistically progress into IICTs. 
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Moving beyond funding as an isolated barrier, Annex 3, Identifying Obstacles Hinder-

ing the Conduct of Academic-Sponsored Trials for Drug Repurposing in Rare Diseases: An 

Analysis of Six Use Cases, expanded the analysis to the broader set of practical and systemic 

challenges encountered during the implementation of multinational investigator-initiated 

drug repurposing trials. Based on six European case studies, the study identified numerous 

obstacles affecting the entire clinical trial pathway, including regulatory heterogeneity, com-

plex administrative procedures, limited access to expertise, manufacturing challenges, diffi-

culties in obtaining investigational medicinal products, fragmented ethical review processes, 

and insufficient coordination among stakeholders. The principal barriers identified through 

the systematic literature review are summarised in Table 2 and Table 3, illustrating that the 

challenges span scientific, regulatory, organisational, and operational domains rather than 

being confined to individual studies or countries.  

The analysis demonstrated that successful drug repurposing in rare diseases requires 

not only sustainable funding but also coordinated regulatory support, specialised research 

infrastructures, multidisciplinary expertise, and greater harmonisation across European 

Member States. In this respect, Annex 3 provides an important transition from viewing in-

dividual barriers separately towards understanding them as interacting components of the 

clinical research ecosystem. These findings further reinforced the conclusion that many of 

the major obstacles limiting NCCTs arise from deficiencies within the research ecosystem 

rather than from scientific quality or relevance of the underlying research questions. 

 

Table 2: Major barriers to the conduct of randomized trials identified by systematic 

reviews 

 

Major barriers to the conduct of randomized trials 

 Inadequate funding 

 Complex/not harmonized regulations 

 Excessive/non-focused monitoring 

 Over-restrictive interpretations of privacy laws without evidence of subject 

benefit/Lack of transparency 

 Inadequate understanding of methodology 

 Inadequate identification of the clinical research questions 

 Inadequate knowledge and understanding of clinical research 

 Inadequate knowledge and understanding of clinical trials 

 Inadequate infrastructures 

 Unsupportive administrative system 

 Competing demands 

 Difficult patient recruitment 

    Major barriers to the conduct of RCTs in rare diseases 

 Difficult to recruit patients due to rarity 

 Incomplete understanding of national history to inform trial design 
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 Need for trial designs adapted to small population size and clinical heteroge-

neity 

 Organizational challenges as a consequence from the need for multinational 

randomized clinical trials 

 Need for more sensitive outcome measures to quantify disease 

 Need for involvement of all the stakeholders in the study design and conduct 

 

Table 3: Key Barriers to Non-Commercial Clinical Trials and Corresponding Ecosys-

tem Components 

 

Barrier domain Key barriers identified Corresponding ecosystem 

component 

Funding Inadequate, fragmented or 

unsustainable funding 

Sustainable funding 

Regulatory and ethical Regulatory heterogeneity, 

complex procedures, ethics 

and privacy requirements 

Regulatory frameworks 

and harmonisation; Data 

governance and ethics 

Organisational and     in-

frastructural 

Inadequate infrastructure, ad-

ministrative burden, multina-

tional coordination 

Research infrastructures 

and networks 

Methodological and com-

petence-related 

Limited methodological     

expertise, challenges in trial 

design, insufficient trial-spe-

cific knowledge 

Investigator competence 

and capacity building 

Recruitment and   stake-

holder-related 

Difficult recruitment, rare 

populations, insufficient 

stakeholder involvement 

Patient and public          in-

volvement 

 

Finally, Annex 4, Enhancing Pragmatic Competence in Investigator-Initiated Clinical 

Trials: Structure and Evaluation of the CONSCIOUS II Training Programme, addressed 

another critical but frequently overlooked barrier to high-quality non-commercial clinical 

research—the shortage of adequately trained investigators and research professionals. While 

financial resources and regulatory support are fundamental prerequisites for IICTs, their 

successful implementation equally depends on the availability of personnel with sufficient 

methodological, regulatory, and operational expertise. The study described the development 

and evaluation of the CONSCIOUS II educational programme, an interdisciplinary training 

initiative designed to strengthen pragmatic competencies required throughout the lifecycle 

of IICTs. The programme combined theoretical instruction with case-based learning and 

practical exercises covering key aspects of clinical trial planning, methodology, regulatory 

requirements, project management, and multidisciplinary collaboration. 
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The evaluation demonstrated significant improvements in participants' self-reported 

competencies across multiple domains of clinical research and confirmed high levels of par-

ticipant satisfaction with the educational approach. As these outcomes were based primarily 

on participant-reported assessment, they should be interpreted as evidence of perceived com-

petency development rather than direct demonstration of improved trial performance. Im-

portantly, the programme highlighted that effective capacity building extends beyond the 

transfer of theoretical knowledge and should foster critical thinking, interdisciplinary col-

laboration, and practical problem-solving skills directly applicable to IICTs.  

Taken together, the studies presented in Annexes 1–4 identify four closely related de-

terminants of sustainable IICTs: access to appropriate funding, supportive national and Eu-

ropean research environments, coordinated multidisciplinary and infrastructural support, 

and adequately trained research personnel. Rather than acting independently, these determi-

nants influence one another across the clinical trial lifecycle and collectively determine the 

capacity to translate relevant clinical questions into successfully delivered studies and usable 

evidence. 

These findings support the growing recognition that sustainable clinical research infra-

structures require continuous investment in human capital alongside investments in techno-

logical infrastructure and funding mechanisms. Consequently, education should be regarded 

as a strategic component of the clinical research ecosystem, strengthening the quality, effi-

ciency, and long-term sustainability of IICTs. Within the conceptual framework proposed 

in this thesis, funding and capacity building therefore represent cross-cutting enablers that 

support multiple stages of the IICTs pathway rather than isolated prerequisites for individual 

trials. 

1.3 Knowledge gap 

Although methodological, regulatory, financial, and operational aspects of NCCTs 

have been extensively described individually, considerably less attention has been paid to 

understanding their interdependencies and how their integration across the research lifecycle 

influences the ability of academic clinical research to generate clinically meaningful evi-

dence and ultimately contribute to patient care and public health. Existing literature predom-

inantly focuses on isolated elements of the clinical research process, such as study design, 

regulatory compliance, funding mechanisms, statistical methodology, or operational man-

agement, whereas comparatively little emphasis has been placed on the clinical research 

ecosystem as an integrated system linking governance, infrastructure, funding, methodolog-

ical expertise, patient engagement, evidence generation, and implementation into healthcare. 

This systems perspective has recently gained increasing recognition in international policy 

documents, particularly the WHO Global Action Plan for Clinical Trial Ecosystem Strength-

ening, but its application to the analysis of non-commercial academic clinical research 

lifecycle remains comparatively limited11.  
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In practice, the successful translation of NCCTs finding into clinical benefit depends 

on the coordinated interaction of multiple components. High-quality methodology alone is 

insufficient without sustainable funding, appropriate regulatory support, specialised re-

search infrastructures, multidisciplinary expertise, effective patient involvement, and mech-

anisms for translating evidence into clinical practice. Conversely, well-developed infrastruc-

tures or favourable regulatory frameworks cannot compensate for inadequate study design 

or limited methodological competence. These components should therefore not be viewed 

as independent prerequisites but as mutually dependent elements whose interaction may fa-

cilitate or constrain successive stages of the research process. Understanding these interde-

pendencies is therefore essential for strengthening the contribution of IICTs to healthcare4. 

Furthermore, relatively few studies have examined NCCTs from the perspective of 

their entire translational pathway—from identifying unmet clinical needs and generating 

clinically relevant research questions, through trial design, regulatory and infrastructural 

support, study delivery,  and evidence generation, to implementation and measurable impact 

on clinical decision-making, healthcare systems, and public health12. This systems perspec-

tive is particularly important in areas where commercial incentives are limited, including 

rare diseases, paediatric research, drug repurposing, comparative effectiveness research, and 

advanced therapy medicinal products. Consequently, a gap remains between knowledge 

generated about individual determinants of successful academic clinical research and an in-

tegrated understanding of how these determinants interact across the pathway from clinical 

need to healthcare impact. 

The present habilitation thesis addresses this knowledge gap by integrated evidence 

from the author´s research across complementary domains of NCCTs and using body of 

work to develop an integrated framework that conceptualises NCTs within a broader clinical 

research ecosystem. Rather than examining methodological, regulatory, infrastructural, or-

ganisational, educational, patient-related, and translational aspects separately, the thesis ex-

plores how their interaction influences the feasibility and delivery of clinical studies, the 

generation of robust and clinically relevant evidence, and its subsequent translation into 

clinical practice and public health. The resulting framework therefore provides a structured 

synthesis linking clinical and scientific need, study design and delivery, evidence genera-

tion, patient and public involvement, implementation, and healthcare impact, while recog-

nising the cross-cutting role of funding, research infrastructures, regulatory frameworks, in-

vestigator competence, data governance, and collaborative networks. 

Despite substantial advances in individual domains of non-commercial clinical re-

search, these components are frequently considered separately. Methodological quality, reg-

ulatory requirements, research infrastructures, funding, professional competencies, patient 

involvement, and implementation are often addressed as distinct challenges, although their 

interaction ultimately determines whether clinically relevant research questions can be trans-

lated into feasible studies and meaningful evidence. 

What remains insufficiently integrated is a systems-level perspective linking these 

components across the entire research continuum—from the identification of clinical need 
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and formulation of research questions through study design and conduct, evidence genera-

tion and dissemination, to implementation in healthcare. Such an integrated perspective is 

particularly relevant to NCCTs, where successful trial delivery frequently depends on the 

coordinated interaction of multiple scientific, regulatory, organisational, infrastructural, and 

societal factors. 

This habilitation thesis addresses this gap by integrating evidence from the author's 

clinical, methodological, and system-level research into a conceptual framework of NCCTs 

ecosystem. 

1.4 Research question 

Building on the identified knowledge gap, this habilitation thesis seeks to examine 

NCCTs from a systems perspective. Rather than focusing on individual methodological or 

regulatory components, it explores how multiple components of the research ecosystem in-

teract across the research lifecycle to influence the generation of clinically relevant evidence, 

its implementation, and its ultimate impact on patient care and public health. The central 

research question is: 

 

How do the methodological, regulatory, infrastructural, organisational, and 

translational components of the European NCCTs ecosystem interact to enable the 

generation and implementation of clinically relevant evidence and contribute to im-

prove patient care and public health? 

1.5 Aim of the Habilitation Thesis 

The overarching aim of this habilitation thesis is to examine NCCTs from a systems 

perspective and to integrate the author's clinical, methodological, and system-level research 

into a conceptual framework describing how clinically relevant research questions progress 

through the research continuum towards the generation of robust evidence and its translation 

into evidence-informed healthcare. 

Specifically, the thesis aims to: 

• examine methodological approaches supporting the design and conduct of clinically 

relevant NCCTs;  

• analyse regulatory, financial, infrastructural, organisational, and capacity-related 

factors influencing its feasibility and quality;  

• demonstrate the contribution of NCCTs to comparative effectiveness research, opti-

misation of existing therapies, precision medicine, and advanced therapies;  

• examine the roles of evidence transparency, patient and public involvement, and im-

plementation in translating research findings into healthcare; and  
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• synthesise these dimensions into an integrated conceptual framework of the NCCTs 

ecosystem.  

 

Despite substantial advances in individual domains of NCCTs, these components are 

frequently considered separately. Methodological quality, regulatory requirements, research 

infrastructures, funding, professional competencies, patient involvement, and implementa-

tion are often addressed as distinct challenges, although their interaction determines whether 

clinically relevant research questions can be translated into feasible studies, robust evidence, 

and ultimately improvements in healthcare. 

What remains insufficiently integrated is a systems-level perspective linking these 

components across the entire research continuum—from the identification of clinical needs 

and formulation of research questions through study design and conduct, evidence genera-

tion and dissemination, to implementation in healthcare. Such a perspective is particularly 

relevant to NCCTs, where successful research delivery often depends on the coordinated 

interaction of multiple scientific, regulatory, organisational, infrastructural, and societal fac-

tors. 

 

This habilitation thesis addresses this gap by examining these interdependencies 

across the research continuum and synthesising the findings into an integrated concep-

tual framework of the NCCTs ecosystem. 

1.6 Hypothesis 

1.6.1 Central Hypothesis 

The central hypothesis of this habilitation thesis is that the successful translation of 

NCCTs into improvements in patient care and public health depends not only on scientific 

excellence but also on the effective integration of robust methodology, supportive regulatory 

frameworks, collaborative research infrastructures, sustainable funding, multidisciplinary 

expertise, investigator competence, appropriate data governance, and meaningful patient 

and public engagement. Together, these components constitute an interconnected ecosystem 

that influences the quality, feasibility, delivery, evidence generation, implementation, and 

societal impact of NCCTs. 

1.6.2 Specific Hypotheses 

The central hypothesis is explored through the following specific hypotheses: 

1. NCCTs play an important role in addressing clinically relevant questions, unmet 

medical needs, and public health priorities that are insufficiently covered by com-

mercially sponsored research.  
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2. The effectiveness, sustainability, and societal impact of NCCTs are influenced by 

the interaction of structural, regulatory, financial, organisational, methodological, 

and capacity-related factors, rather than by scientific quality alone.  

3. European research infrastructures and multinational collaborative networks support 

the quality, efficiency, feasibility, and inclusiveness of NCCTs, by providing coor-

dinated methodological, regulatory, operational, and collaborative support across the 

research lifecycle.  

4. Investigator competence and multidisciplinary capacity building contribute to the 

quality and feasibility of NCCTs by strengthening methodological, regulatory, and 

operational capabilities required across the study lifecycle. 

5. Meaningful patient and public involvement, together with effective dissemination 

and implementation strategies, can enhance the relevance, acceptability, and transla-

tion of research findings into clinical practice and public-health benefit. 

1.6.3 Original Scientific Contribution 

The principal original contribution of this habilitation thesis is the development of 

an integrated conceptual framework of the NCCTs ecosystem, derived from the synthesis of 

the author's clinical, methodological, and system-level research. 

The framework extends the conventional study-centred perspective on clinical trials by 

conceptualising NCCTs as a continuum connecting clinical and scientific need, research 

question formulation, study design and preparation, trial delivery, evidence generation, dis-

semination and synthesis, implementation, and evidence-informed healthcare. It further 

identifies the cross-cutting methodological, regulatory, infrastructural, financial, technolog-

ical, professional, and patient-related factors that enable and support this continuum 

throughout the research lifecycle. 

The framework conceptualises NCCTs as a continuum from clinical and scientific need 

and research question formulation through study design and preparation, trial delivery, evi-

dence generation, dissemination and synthesis, and implementation to evidence-informed 

healthcare, presented in Figure 1. Cross-cutting enablers support the entire research lifecy-

cle, while feedback from healthcare practice generates new evidence, identifies remaining 

uncertainties, and informs subsequent clinical and scientific needs.  
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Figure 1. Integrated conceptual framework of the non-commercial clinical research 

ecosystem.  

 

The author's publications map onto complementary components of this framework, 

providing clinical, empirical, methodological, and system-level contributions across the re-

search lifecycle—from comparative effectiveness and optimisation of existing therapies to 

precision medicine, research infrastructures, regulatory facilitation, capacity building, pa-

tient and public involvement, and evidence translation. Together, these studies illustrate how 

individual components of the non-commercial clinical research ecosystem interact across 

different stages of the research pathway. Their integration and mapping within a single sys-

tems perspective represent the principal integrative scientific contribution of this habilitation 

thesis. The Figure 2. maps the author's publications onto successive stages of the re-
search continuum and its cross-cutting enablers, illustrating how the body of work in-
cluded in this habilitation contributes to complementary components of the proposed 
systems perspective. 

Figure 2. Mapping of the author's scientific contributions onto the integrated concep-
tual framework of the non-commercial clinical research ecosystem.  
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2 Building High-Quality Academic Clinical Trials 

2.1 Methodology 

2.1.1 Trial Design in Academic Settings 

The methodological design of NCCTs may differ from that of commercially sponsored 

studies in terms of objectives, operational constraints, and scientific priorities. While indus-

try-sponsored trials often focus on generating evidence to support the development and reg-

ulatory approval of medicinal products, IICTs (especially as a subgroup of NCCTs) fre-

quently address clinically relevant questions for which commercial incentives may be lim-

ited, including optimisation of existing therapies, comparative effectiveness research, drug 

repurposing, patient-centred outcomes, and unmet medical needs12. As a result, academic 

trial methodology may place particular emphasis on clinical relevance, external validity, and 

applicability to routine healthcare settings, while maintaining the internal validity and meth-

odological rigour required for reliable evidence generation. This emphasis has also support 

the adoption of innovative and pragmatic trial designs that seek to generate evidence directly 

applicable to clinical decision-making while maintaining methodological rigour13.  

Recent developments in clinical trial methodology further demonstrate that academic 

clinical research is increasingly adopting innovative and flexible study designs to address 

complex clinical questions efficiently. As discussed in Annex 5, Innovative Clinical Trial 

Designs, the author´s work examines the methodological principles, opportunities, and chal-

lenges associated with the transition beyond the traditional parallel-group randomised con-

trolled trial towards approaches such as pragmatic, adaptive, platform, basket, umbrella and 

master protocol designs. These innovative methodologies aim to improve the efficiency, 

flexibility and patient-centredness of clinical research while maintaining scientific validity 

and regulatory acceptability. They are particularly relevant in areas such as rare diseases, 

precision medicine and advanced therapy medicinal products, where conventional trial de-

signs may be challenged by small patient populations, biological heterogeneity and rapidly 

evolving scientific knowledge. 

One of the defining characteristics of contemporary NCCT methodology is the increas-

ing emphasis on pragmatic trial designs. Pragmatic clinical trials aim to evaluate interven-

tions under routine clinical conditions and to generate evidence applicable to everyday clin-

ical practice14. In contrast to explanatory trials, which are conducted under highly controlled 

settings to determine efficacy under more highly controlled conditions and primarily assess 

efficacy, pragmatic studies typically allow broader and more representative patient popula-

tions, greater flexibility in intervention delivery, and clinically meaningful outcomes reflect-

ing routine care. This distinction is particularly relevant to academic clinical research which 

frequently seek to answer questions arising directly from clinical practice and to generate 

evidence of informing real-world clinical decission-maiking15. 
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The examples presented below illustrate the methodological diversity of NCCTs rep-

resented in the author's research, ranging from pragmatic comparative effectiveness studies 

conducted under routine clinical conditions and procedural randomised trials to adaptive 

trial designs in critically ill populations, specialised pharmacokinetic investigations, and 

translational precision medicine studies integrating advanced diagnostics, predictive bi-

omarkers, and personalised advanced therapies. Together with the methodological concepts 

discussed in Annex 5, these examples illustrate how methodological approaches can be 

adapted to the nature of the clinical question, patient population, intervention, and healthcare 

context. Collectively, the author's work demonstrates the breadth of methodological ap-

proaches required to address clinically relevant questions across different areas of NCCTs. 

 

2.1.1.1 Pragmatic comparative effectiveness trials 

 

The application of pragmatic trial methodology is illustrated by Annex 6, Compari-

son of Continuous versus Intermittent Enteral Nutrition in Critically Ill Patients (COINN): 

Study Protocol for a Randomized Comparative Effectiveness Trial. This IIT addressed a 

clinically relevant question in intensive care medicine regarding the optimal strategy for 

enteral nutrition administration in critically ill patients. The methodological approach was 

intentionally designed to reflect routine clinical practice rather than idealised experimental 

conditions, thereby enhancing the external validity and practical applicability of the gener-

ated evidence. By directly comparing two strategies used in clinical practice, the study illus-

trates how pragmatic NCCTs can address areas of therapeutic uncertainty where different 

approaches coexist despite limited comparative evidence. The study also illustrates an im-

portant role of NCCTs in evaluating and optimising established therapeutic strategies for 

which the clinical relevance may be substantial despite limited commercial incentives for 

comparative investigation. 

In this context, methodological rigour is achieved not by maximising experimental con-

trol, but by embedding randomisation within a clinically representative care pathway while 

preserving predefined eligibility criteria, outcomes, and analytical procedures. 

 

2.1.1.2 Pragmatic procedural and surgical trials 

 

The methodological principles of pragmatic clinical research extend beyond phar-

macological interventions to procedural and surgical studies. This is exemplified by Annex 

7, Labelling of Subpleural Pulmonary Nodules with Blue Dye and Contrast Agents under 

CT-Guided Control and Subsequent Video-Assisted Thoracoscopic Resection: the 

BLUEPAT Prospective Randomised Study. With the increasing detection of small pulmo-

nary nodules through lung cancer screening and incidental imaging, accurate preoperative 

localisation in an important prerequisite for effective minimally invasive thoracic resection. 
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However, comparative evidence on the relative performance of different localisation ap-

proaches remains limited. The BLUEPAT study was therefore designed as a prospective 

randomised IIT directly comparing two clinically applicable localisation strategies within 

the routine diagnostic and surgical pathway. By evaluating localisation success, procedural 

safety, technical feasibility, and perioperative outcomes, the study illustrates how random-

ised comparative methodology can be embedded within a procedural care pathway to gen-

erate clinically applicable evidence on interventions that are otherwise frequently evaluated 

through observational experience or single-centre practice. In this way, BLUEPAT extends 

the methodological spectrum of the author's work from pragmatic therapeutic comparisons 

to the evidence-based optimisation of diagnostic and surgical procedures. 

2.1.1.3 Adaptive and innovative trial designs 

 

Beyond pragmatic and conventional trial designs, contemporary NCCT methodol-

ogy increasingly considers adaptive and master-protocol approaches that allow prespecified 

modifications of selected trial characteristics based on accumulating data while maintaining 

methodological validity. These designs may offer particular advantages in settings charac-

terised by small patient populations, disease heterogeneity, multiple potential interventions, 

or rapidly evolving therapeutic strategies. At the same time, their implementation requires 

advanced statistical expertise, careful prospective planning, appropriate control of operating 

characteristics, and close alignment with regulatory requirements. 

The methodological principles, opportunities, and limitations of these approaches are 

discussed in Annex 5, Innovative Clinical Trial Designs, which reviews adaptive designs 

together with platform, basket, umbrella, master-protocol, N-of-1, and SMART approaches. 

Annex 5 further identifies limited methodological capacity, funding constraints, and the 

need for specialised education and research infrastructure as important barriers to the 

broader implementation of innovative trial designs. 

A practical application of these methodological principles was explored during the de-

velopment of the MEDIC4CAYA Horizon Europe proposal, in which an adaptive clinical 

trial concept was incorporated to address the combinational multi-drug therapeutic ap-

proach. Although the proposal was not selected for funding and the trial was therefore not 

implemented, its development illustrates the translation of methodological expertise in in-

novative trial design into the preparation of a complex multinational academic research pro-

ject. 

This example also highlights an important distinction between methodological innova-

tion and successful trial implementation: the availability of an appropriate study design alone 

is insufficient without adequate funding, statistical and regulatory expertise, collaborative 

infrastructure, and operational capacity. In this respect, adaptive trial development provides 

a practical example of the broader ecosystem perspective proposed throughout this thesis. 
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2.1.1.4 Pharmacokinetic and pharmacometric studies 

 

NCCTs may also employ specialised pharmacokinetic and pharmacometrics meth-

odologies to optimise the use of established therapies in patient populations for whom dosing 

evidence remains insufficient. Such studies are particularly important in intensive care med-

icine, where p critical illness-related physiological changes and advanced organ-support 

technologies may substantially alter drug pharmacokinetics and contribute to uncertainty 

regarding optimal dosing16. 

This methodological approach is represented by Annex 8, Changes of Colistin Phar-

macokinetics in Critically Ill Patients due to Extracorporeal Membrane Oxygenation: Pro-

tocol for the COL-ECMO2022 Trial. The study employed a prospective Phase IV pharma-

cokinetic design integrating intensive pharmacokinetic sampling with population pharma-

cokinetic modelling to evaluate the impact of extracorporeal membrane oxygenation on col-

istin disposition. By combining prospective clinical pharmacokinetic data collection, popu-

lation pharmacokinetic modelling, and the complex clinical setting od extracorporeal life 

support, the study illustrates how specialised methodological approaches within NCCTs can 

address clinically relevant dosing uncertainties in critically ill populations. This model-in-

formed approach enables variability in drug exposure to be characterised and provides a 

basis for evaluating whether established dosing strategies remain appropriate under substan-

tially altered physiological and extracorporeal conditions. 

 

2.1.1.5 Translational and biomarker-driven trial designs 

 

A further methodological dimension of NCCTs is represented by translational and 

biomarker-driven studies that integrate advanced diagnostics, molecular or physiological bi-

omarkers, personalised therapeutic approaches, and clinical evaluation withina single re-

search framework. Such studies require multidisciplinary collaboration across clinical med-

icine, molecular biology, imaging, laboratory sciences, biostatistics, and regulatory science, 

thereby exemplifying the increasingly integrated nature of modern academic clinical re-

search17. 

This approach is demonstrated by Annex 9, represented by the GlioMET study, and 

Annex 10, represented by the PRECISE study. The GlioMET trial integrates molecular im-

aging using ^11C-methionine PET into radiotherapy planning for patients with glioblas-

toma, with the aim of improving treatment precision through biomarker-guided therapeutic 

decision-making. In contrast, the PRECISE study prospectively validates an electroenceph-

alography-based predictive model for vagal nerve stimulation in patients with drug-resistant 

epilepsy. By combining clinical, electrophysiological, and computational data, the PRE-

CISE study illustrates an important step in biomarker translation: the transition from retro-

spective predictive model development to prospective multicentre clinical validation. To-

gether, these studies demonstrate how NCCTs can support precision medicine by moving 
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candidate diagnostic and predictive tools towards prospective clinical validation and their 

potential integration into therapeutic decision-making. 

A distinct form of translational and methodological integration is represented by An-

nex 11, Dendritic Cell-Based Immunotherapy in Advanced Sarcoma and Neuroblastoma 

Paediatric Patients: Anti-cancer Treatment Preceding Monocyte Harvest Impairs the Im-

munostimulatory and Antigen-Presenting Behaviour of DCs and Manufacturing Process 

Outcome. Unlike conventional clinical trials evaluating a fixed medicinal product, this trans-

lational study investigated autologous dendritic cell-based immunotherapy, in which the in-

vestigational product was individually manufactured from each patient's own monocytes 

under GMP conditions. Consequently, the study design extended far beyond clinical evalu-

ation to encompass the entire translational pathway, including patient selection, leukapher-

esis, cell isolation, ex vivo differentiation and maturation, quality control, immunopheno-

typic characterisation, functional immunological assays, and clinical administration. 

Importantly, the study demonstrated that preceding anticancer therapy significantly 

influenced the biological quality of the starting cellular material and subsequently affected 

dendritic-cell differentiation, antigen-presenting capacity, cytokine production, and manu-

facturing success. Rather than evaluating only clinical outcomes, the study incorporated la-

boratory biomarkers, manufacturing parameters, and product quality attributes as integral 

study endpoints. This multidimensional approach enabled the identification of patient- and 

treatment-related factors affecting the feasibility and biological quality of personalised 

ATMP manufacturing, thereby linking clinical history, starting-material characteristics, 

manufacturing performance, and product functionality. 

Methodologically, the study illustrates an integrated translational research model in 

which laboratory science, manufacturing, regulatory requirements, biomarker evaluation, 

and clinical investigation are inseparably linked. Such studies require close collaboration 

between clinicians, GMP manufacturing facilities, immunologists, laboratory scientists, 

pharmacologists, statisticians, and regulatory experts. The study therefore illustrates the 

methodological and organisational complexity associated with personalised ATMP research 

and the capacity of NCCTs to integrate clinical investigation with advanced manufacturing 

and translational science. 

Collectively, these examples demonstrate the methodological diversity of NCCTs 

and illustrate how study design can be tailored to the nature of the clinical question, patient 

population, intervention, and evidence gap in the Figure 3. Across the author's work, this 

spectrum ranges from pragmatic comparative effectiveness and procedural randomised trials 

to innovative and adaptive methodological concepts, pharmacokinetic and pharmacometrics 

investigations, biomarker-driven prospective validation, and integrated translational studies 

involving personalised ATMPs. Rather than representing a hierarchy of methodological 

complexity, these approaches illustrate the need to select and adapt research methodology 

according to the scientific and clinical problem being addressed. 

Taken together, the author's contributions demonstrate that methodological quality 

in NCCTs depends not on adherence to a single preferred trial model, but on the rigorous 
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selection and implementation of a design that is appropriate to the research question while 

remaining clinically relevant, operationally feasible, and scientifically valid. This methodo-

logical diversity enables NCCTs to generate complementary forms of evidence across a 

broad range of clinical and translational settings. 

 

Figure 3: Methodological diversity of non-commercial clinical trials: selected examples 

from the author's research 

 

 

2.1.2 Special Methodological Challenges 

Despite their substantial scientific and societal value, NCCTs frequently address 

clinical questions in settings in which conventional trial methodology may be difficult to 

apply. Studies involving rare diseases, paediatric populations, critically ill patients, and pub-

lic health interventions present methodological challenges that extend beyond statistical 

considerations and require careful integration of scientific rigor, ethical principles, opera-

tional feasibility, and available patient populations and resources. Consequently, methodo-

logical decision-making in NCCTs often involves adapting study design, recruitment strat-

egies, analytical approaches, and collaborative models to generate reliable evidence under 

conditions in which  conventional trial approaches may be difficult or infeasible18.  

The examples presented below illustrate how methodological approaches can be 

adapted to specific constraints related to population size, recruitment, disease rarity, and the 
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need for timely population-level evidence, while preserving scientific validity and clinical 

relevance. 

 

2.1.2.1 Limited populations and recruitment challenges 

 

One of the most fundamental methodological challenges concerns studies involving 

small or highly specific patient populations. Rare diseases and paediatric disorders fre-

quently affect limited numbers of patients dispersed across multiple centres and countries, 

making recruitment one of the principal determinants of study feasibility. Under these cir-

cumstances, methodological quality depends not only on study design but also on interna-

tional collaboration, specialised research networks, and efficient organisational support19. 

This challenge is illustrated by Annex 12, Exploring the Publication Gap in Paedi-

atric Randomized Clinical Trials: Completed versus Uncompleted Paediatric Clinical Tri-

als. The study demonstrated that a substantial proportion of paediatric clinical trials were 

not completed or did not result in publication, with insufficient patient recruitment identified 

as the most frequent reported reason for trial discontinuation. The principal reasons for clin-

ical trial incompletion identified in the analysis are summarised in Table 3, demonstrating 

that recruitment failure occurs within a broader set of interconnected financial, methodolog-

ical, organisational, regulatory, and operational challenges. Beyond reducing research effi-

ciency, unsuccessful recruitment may compromise the ability to generate clinically mean-

ingful evidence for vulnerable populations that are already underrepresented in clinical re-

search. These findings reinforce the concept that recruitment is not merely an operational 

issue but an integral component of methodological feasibility and should therefore be con-

sidered prospectively during trial design, site selection, and feasibility assessment. 

 

Table 4: Reported reasons for incompletion of paediatric clinical trials (Annex 13). 

Uncompleted trials (N = 180) n % 

Patient accrual 58 32.22 

Nonreported or unclear 41 22.78 

Company/business decision 22 12.22 

Informative termination 21 11.67 

Funding issue 13 7.22 

Conduct problems 10 5.56 

Regulatory issue 8 4.44 

Principle investigator left 7 3.89 
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2.1.2.2 Rare diseases and methodological complexity 

 

The methodological challenges associated with limited populations become even 

more pronounced in rare diseases, where small sample sizes are combined with disease het-

erogeneity, geographically dispersed patient populations, fragmented expertise, the frequent 

need for multinational trial conduct. These characteristics influence not only recruitment but 

also feasibility assessment, endpoint selection, statistical planning, operational design, and 

the choice of appropriate therapeutic development strategies. These challenges were system-

atically analysed in Annex 3, Identifying Obstacles Hindering the Conduct of Academic-

Sponsored Trials for Drug Repurposing in Rare Diseases: An Analysis of Six Use Cases. As 

discussed earlier from a research-ecosystem perspective, the analysis identified regulatory, 

organisational, manufacturing, and infrastructural barriers affecting academic drug-repur-

posing trials. From a methodological perspective, these findings demonstrate that trial fea-

sibility in rare diseases cannot be separated from the environment in which the study is de-

signed and conducted. Small and geographically dispersed populations require early feasi-

bility assessment, multinational collaboration, access to specialised expertise, and trial strat-

egies capable of generating interpretable evidence from limited patient populations. 

Thus, rare-disease research provides a particularly clear example of the interdepend-

ence between methodological design and the wider clinical research ecosystem: even scien-

tifically robust protocols may remain unfeasible without coordinated regulatory, infrastruc-

tural, and operational support. 

 

2.1.2.3 Real-world evidence and public health research 

 

Another important methodological challenge concerns the evaluation of intervention 

effectiveness at the population level and under routine healthcare conditions, particularly 

when evidence needs to be generated repeatedly as epidemiological conditions, circulating 

pathogens, population immunity, or the interventions themselves evolve over time. Ran-

domised trial alone cannot address all such questions, creating an important role for well-

designed observational studies and real-world evidence. This approach is demonstrated by 

Annex 13 and Annex 14, comprising the VEBIS and I-MOVE vaccine effectiveness studies. 

These multicentre observational studies employed the test-negative case-control design, an 

internationally recognised methodological framework for evaluating vaccine effectiveness 

during seasonal influenza epidemics and the COVID-19 pandemic. By integrating harmo-

nised surveillance networks, standardised data collection, and statistical approaches address-

ing relevant confounding and bias, these studies generated timely evidence regarding vac-

cine effectiveness across different viral variants, age groups, and risk populations. They il-

lustrate how harmonised multicentre observational methodology can generate comparable 

real-world evidence across countries and over time, complementing evidence from 
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randomised trials and supporting evidence-informed public health decision-making in a rap-

idly changing epidemiological context. 

 

2.1.2.4 From methodological challenges to methodological innovation 

 

Collectively, these examples demonstrate that methodological challenges in NCCTs 

arise not only from the scientific question itself but also from the characteristics of the pop-

ulation, disease prevalence, recruitment potential, clinical setting, and the type and timeli-

ness of evidence required. Addressing these challenges therefore requires methodological 

approaches that are adapted to the specific research context while preserving scientific va-

lidity and interpretability. 

Across the author's work, limited recruitment in paediatric trials, the complexity of 

multinational rare-disease research, and the need for rapidly generated vaccine-effectiveness 

evidence illustrate different manifestations of the same underlying principle: methodological 

feasibility is inseparable from operational feasibility and the surrounding research ecosys-

tem. International research networks, harmonised methodologies, specialised infrastruc-

tures, multidisciplinary expertise, appropriate analytical approaches, regulatory support, and 

patient engagement are therefore not merely supportive components of NCCTs but im-

portant determinants of whether robust evidence can be generated at all11. Together, these 

elements contribute to a resilient European clinical research ecosystem capable of generating 

high-quality evidence, particularly for patient populations with substantial unmet medical 

needs20. 

This perspective extends the concept introduced in the preceding section: while the 

clinical question determines the appropriate methodological approach, the research context 

determines whether that methodology can be successfully implemented. Together, these di-

mensions link methodological rigour with the broader clinical research ecosystem developed 

throughout this thesis. 

2.1.3 Capacity Building and Training 

The successful design and implementation of NCCTs depend not only on methodo-

logical rigour but also on the competencies of the individuals, multidisciplinary Teams, and 

organisations responsible for their conduct21. While robust study design is fundamental to 

generating valid and clinically relevant evidence, high-quality academic clinical research 

also requires expertise in regulatory science, project management, pharmacovigilance, data 

management, quality assurance, ethics, patient involvement, and multidisciplinary collabo-

ration22. Methodological quality therefore extends beyond the selection of an appropriate 

study design to the capacity to implement that design effectively throughout the clinical trial 

lifecycle23.  In this context, capacity building represents a cross-cutting enabler of high-
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quality NCCTs, supported by appropriately trained professionals, multidisciplinary research 

Teams, and sustainable organisational and infrastructural structures. 

Compared with commercially sponsored research, non-commercial sponsors and ac-

ademic investigators frequently operate with more constrained financial and human re-

sources and may have a limited access to dedicated research personnel, specialised expertise, 

and structured educational programmes6. Such limitations can affect multiple stages of the 

trial lifecycle, including protocol development, regulatory compliance, study start-up, par-

ticipant recruitment, data quality, trial management, and ultimately the reliability and usa-

bility of the evidence generated. Strengthening human and organisational capacity is there-

fore an important component of sustainable clinical research ecosystem and a strategic pri-

ority for IICTs across Europe24. 

 

2.1.3.1 Developing methodological competencies of investigators 

 

Developing methodological competence among investigators represents a funda-

mental level of capacity building for NCCTs. Investigators must combine scientific and clin-

ical expertise with practical knowledge of regulatory requirements, quality management, 

ethical principles, project coordination, patient involvement, and multidisciplinary collabo-

ration. These competencies are particularly important in NCCTs, where investigators and 

academic teams may assume responsibilities that, in commercially sponsored trials, are dis-

tributed across specialised professional functions. 

This challenge is addressed in Annex 4, Enhancing Pragmatic Competence in Inves-

tigator-Initiated Clinical Trials: Structure and Evaluation of the CONSCIOUS II Training 

Programme. The programme was developed as a multidisciplinary educational initiative de-

signed to strengthen competencies required across the entire lifecycle. By combining e-

learning, interactive workshops, and case-based learning, it provided practice-oriented train-

ing in protocol development, regulatory requirements, project management, quality assur-

ance, patient involvement, and interdisciplinary collaboration. 

Evaluation of the programme demonstrated significant improvements in participants' 

self-perceived competencies across multiple domains of clinical research indicating the po-

tential value of combining theoretical knowledge with interactive and practice-oriented 

learning. Importantly, the programme reflected a broader concept of methodological com-

petence: beyond understanding research methods, investigators need the ability to apply 

them effectively within the regulatory, organisational, ethical, and multidisciplinary context 

in which NCCTs are designed and conducted. 
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2.1.3.2 Strengthening multidisciplinary research teams 

 

Modern clinical trials increasingly rely on multidisciplinary research Teams, within 

which study coordinators play a pivotal role. Although principal investigators retain overall 

scientific responsibility, effective trial conduct relies substantially on professional responsi-

ble for coordinating participant recruitment, study documentation, regulatory communica-

tion, data quality, monitoring activities, and day-to-day trial management. Strengthening the 

competencies and professional standing of these research professionals therefore represents 

an important component of institutional capacity for conducting high-quality NCCTs. 

This aspect is explored in Annex 15, The Role of the Clinical Research Coordinator in 

Healthcare Institutions – A Cinderella Among Clinical Trial Experts? The national survey demon-

strated substantial heterogeneity in the educational background, responsibilities, employ-

ment conditions, and institutional recognition of study coordinators across Czech healthcare 

institutions. Despite their central contribution to the successful conduct of increasingly com-

plex clinical trials, study coordinators remain poorly defined within the Czech healthcare 

system and are not formally recognised as a distinct professional category within the national 

employment framework. 

The study identified the need for harmonised competency frameworks, structured 

education, clearly defined career pathways, and formal professional recognition. These find-

ings highlight that building methodological capacity requires investment not only in inves-

tigators but also in the multidisciplinary workforce responsible for translating study proto-

cols and methodological requirements into high-quality trial conduct in routine research set-

tings. 

 

 

2.1.3.3 From national infrastructures to European collaboration 

 

The complementary roles of national and European research infrastructures are es-

sential for strengthening non-commercial clinical trials (NCCTs) and enabling their conduct 

across borders. At the European level, the European Clinical Research Infrastructure 

Network (ECRIN) provides a framework for multinational clinical research, facilitating 

cross-border coordination, methodological harmonisation, and access to distributed exper-

tise and services across participating countries. However, effective multinational research 

depends fundamentally on strong national clinical research infrastructures capable of 

supporting study preparation and implementation within their respective healthcare and re-

gulatory environments. 

In the Czech Republic, this role is fulfilled by CZECRIN, the national clinical re-

search infrastructure and the Czech scientific partner within ECRIN. CZECRIN provides 

coordinated methodological, regulatory, quality, monitoring, data management, pharmaco-

vigilance, project management, and educational support for clinical research, with particular 
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relevance to investigator-initiated and other non-commercial clinical trials. By integrating 

expertise and research capacities at the national level, CZECRIN supports investigators and 

academic sponsors throughout the clinical trial lifecycle and facilitates their participation in 

multinational research. 

The relationship between CZECRIN and ECRIN illustrates the multilevel archi-

tecture required for sustainable academic clinical research in Europe. National in-

frastructures provide the interface between investigators, healthcare institutions, academic 

sponsors, and the specific regulatory and organisational conditions of individual countries, 

while ECRIN connects these national capacities at the European level and enables their 

coordinated use in multinational studies. Neither level can fully substitute for the other: ro-

bust national capacity is a prerequisite for effective European collaboration, while European 

infrastructure enables national expertise and resources to be integrated into larger, cross-

border research initiatives. 

Together, CZECRIN and ECRIN exemplify how interconnected national and 

European research infrastructures can transform individual academic research capa-

cities into a coordinated clinical research ecosystem, providing the methodological, ope-

rational, and organisational foundation required to initiate, conduct, and sustain high-quality 

multinational NCCTs. 

 

2.1.3.4 Capacity building as a methodological prerequisite 

 

Collectively, these examples demonstrate that capacity building operates at several 

interconnected levels: individual investigators, multidisciplinary research teams, disease-

oriented collaborative networks, national clinical research infrastructures, and European re-

search infrastructures. Methodological excellence in NCCTs therefore extends beyond the 

selection of appropriate study designs. It requires sustained investment in education, profes-

sional development, organisational support, and collaborative research networks that enable 

investigators and research teams to translate methodological principles into rigorous and 

effectively conducted clinical research. 

This systems-based approach represents an important characteristic of contemporary 

NNCTs. The complementary functions of national infrastructures such as CZECRIN and the 

European Clinical Research Infrastructure Network (ECRIN) illustrate how capacity can be 

developed and connected across national and European levels, supporting the design and 

conduct of multinational NCCTs and the generation of robust, clinically relevant evidence. 

In this way, capacity building functions not merely as an educational activity, but as a meth-

odological and infrastructural prerequisite for translating scientific questions into high-qual-

ity evidence and, ultimately, into improvements in patient care and public health. As shown 

in Figure 4, ECRIN connects Member and Observer countries within a European research 

infrastructure that supports multinational NCCTs and facilitates cross-border collaboration. 
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Figure 4: ECRIN´s Member or Observer country to the year 2026. 

 

2.2 Regulation 

The conduct of NCCTs in Europe is fundamentally influenced not only by methodo-

logical considerations but also by the regulatory environment within which these trials are 

designed and conducted. Although Europe represents one of the world's largest and scien-

tifically strongest research regions, the European clinical trial landscape has historically 

been characterised by fragmented national procedures, heterogeneous regulatory interpreta-

tions, unequal research capacities, and substantial administrative complexity. These chal-

lenges have disproportionately affected non-commercial sponsors, who often have more 

limited access to dedicated financial, organisational, and regulatory resources than commer-

cial sponsors. 

Over the past two decades, the European Union has undertaken major efforts to trans-

form this landscape through legislative harmonisation, digitalisation of regulatory processes, 

and the establishment of collaborative research infrastructures. While the introduction of the 



BUILDING HIGH-QUALITY ACADEMIC CLINICAL TRIALS 

39 

Clinical Trials Regulation (CTR) has a created a more harmonised regulatory framework 

across Member States, experience has demonstrated that harmonised legislation alone is in-

sufficient to ensure the efficient conduct of multinational academic clinical research25. In-

creasingly, European policy has evolved beyond regulatory harmonisation towards a broader 

concept of regulatory facilitation, recognising that legislation must be complemented by co-

ordinated support structures, specialised expertise, and capacity-building initiatives that en-

able non-commercial sponsors and investigators to effectively navigate complex regulatory 

requirements. 

Consequently, regulation should no longer be viewed solely as a legal framework gov-

erning clinical trials. Rather, it represents an integral component of the European clinical 

research ecosystem, interacting with research infrastructures, regulatory authorities, ethics 

committees, national competence centres, and non-commercial sponsors to support the safe, 

efficient, and scientifically rigorous conduct of NCCTs, particularly in multinational set-

tings. 

2.2.1 European Regulatory Framework 

The regulatory framework governing clinical trials in Europe has substantial transfor-

mation over the last two decades. A major milestone was the entry into application on 31 

January 2022 of Regulation (EU) No 536/2014 on clinical trials (Clinical Trials Regulation, 

CTR), which replaced the previous Clinical Trials Directive 2001/20/EC. Although the Di-

rective represented the first attempt to harmonise clinical trial regulation across the Euro-

pean Union, its implementation through national legislation resulted in multiple parallel na-

tional submissions, differences in regulatory procedures and interpretations, duplicated as-

sessments, and substantial administrative burden. These shortcomings disproportionately af-

fected multinational NCCTs and their sponsors, for whom the administrative and regulatory 

requirements associated with conducting trials across several countries represented a partic-

ular challenge. 

The Clinical Trials Regulation was designed to overcome these limitations by intro-

ducing a harmonised legal framework supported by the Clinical Trials Information System 

(CTIS). CTIS enables a single electronic submission for multinational clinical trials, coor-

dinated assessment by participating Member States, harmonised regulatory timelines, and 

increased transparency through public access to clinical trial information. Collectively, these 

measures aim to simplify regulatory procedures while maintaining high standards of partic-

ipant protection and scientific quality. Figure 5 illustrates the CTIS assessment workflow 

and the timelines applicable to Member States under the Clinical Trials Regulation, high-

lighting the coordinated evaluation process and harmonised decision-making across partic-

ipating countries25. 
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Figure 5: Clinical Trials Information System (CTIS) workflow and timeline for Mem-

ber State assessment. 

 

 

 
For NCCTs, these developments represent an important opportunity to reduce fragmen-

tation and facilitate multinational collaboration. At the same time, non-commercial sponsors 

remain responsible for fulfilling complex regulatory requirements, including pharmacovig-

ilance, quality management, investigational medicinal product oversight, transparency obli-

gations, and data governance. Consequently, regulatory harmonisation alone does not elim-

inate the need for specialised methodological and regulatory support. 

An important recent development illustrating the continuing evolution of the European 

regulatory landscape is the FAST-EU (Facilitating and Accelerating Strategic Clinical Tri-

als) pilot initiative. Launched in 2026 by the Clinical Trials Coordination Group under the 

Heads of Medicines Agencies, together with MedEthics EU, FAST-EU aims to accelerate 

the coordinated assessment and authorisation of selected multinational clinical trials while 

operating fully within the Clinical Trials Regulation and CTIS framework. The pilot intro-

duces an accelerated coordinated assessment process, with an overall target of 70 calendar 

days from CTIS submission to final conclusion, including sponsor response times. Beyond 

shortening timelines, FAST-EU illustrates the broader evolution from regulatory harmoni-

sation towards active regulatory facilitation, testing whether more streamlined and predict-

able assessment processes can be achieved within the existing European regulatory frame-

work while maintaining scientific, safety, and ethical standards26. 

Ethical oversight remains a cornerstone of European clinical research regulation. 

NCCTs may address clinically important questions in vulnerable populations, including 

children, critically ill patients, and individuals living with rare diseases. These studies re-

quire careful evaluation of scientific justification, proportionality of risks and benefits, in-

formed consent procedures, and patient protection. Ethical review therefore represents an 

integral component of responsible clinical research and participant protection, closely linked 

to methodological quality, rather than merely an administrative requirement. 
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Similarly, compliance with Good Clinical Practice (GCP) provides an internationally 

recognised framework for protecting trial participants and ensuring the reliability of clinical 

trial data. Although GCP principles apply equally to commercial and non-commercial re-

search, implementation may be particularly demanding for academic institutions with lim-

ited access to dedicated clinical trial units and specialised quality management systems20. 

Data governance has emerged as another critical regulatory consideration following the 

implementation of the General Data Protection Regulation (GDPR). While GDPR signifi-

cantly strengthened the protection of personal data, differences in national interpretation and 

institutional implementation may continue to complicate multinational data sharing, second-

ary use of research data, and informed consent procedures. These inconsistencies can con-

tribute to administrative complexity for multinational IICTs25. 

Taken together, the European regulatory framework has evolved from a fragmented 

legislative environment towards an increasingly coordinated regulatory ecosystem. Never-

theless, successful implementation of harmonised legislation depends on complementary 

regulatory expertise, methodological support, and specialised clinical research infrastruc-

tures capable of supporting non-commercial sponsors and investigators throughout the clin-

ical trial lifecycle. 

2.2.2 National Disparities 

Despite substantial progress in European regulatory harmonisation, important dispari-

ties persist among Member States regarding the conduct and support of NCCTs. These dif-

ferences extend beyond legislation to encompass funding opportunities, administrative ca-

pacity, institutional infrastructure, regulatory expertise, and national research priorities. 

Consequently, investigators and non-commercial sponsors operating in countries with less 

developed support structures may face additional barriers to initiating and conducting clini-

cal trials, irrespective of the scientific quality of the research questions13. 

Funding inequality represents one of the principal structural barriers affecting NCCTs. 

NCCTs frequently depend on public funding, institutional resources, or competitive Euro-

pean programmes, which may provide limited continuity across the clinical trial lifecycle. 

Unlike commercially sponsored trials NCCTs may lack dedicated funding mechanisms cov-

ering the full pathway from study preparation and regulatory submission through trial con-

duct, analysis, and dissemination27. 

This challenge was investigated in Annex 2, The Current Status of European and Na-

tional Financial Sources for Clinical Research and Their Impact on Paediatric Non-com-

mercial Clinical Trials: A Case Study of the Czech Republic. The study demonstrated that 

funding mechanisms supporting paediatric NCCTs were fragmented and frequently insuffi-

cient to sustain activities from protocol development to dissemination of results. While Eu-

ropean funding programmes provide valuable opportunities, national funding mechanisms 

may not provide dedicated and continuous support across all stages of IICTs. 
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National differences were further explored in Annex 1, Investigator-Initiated Clinical 

Trials (IICTs): A Systematic Search in Registries to Compare the Czech Republic and Por-

tugal in Terms of Funding Policies and Scientific Outcomes. This comparative analysis iden-

tified how different national funding and research environments may be associated with dif-

ferences in clinical research activity and scientific output. 

In addition to financial inequalities, non-commercial sponsors and investigators may 

face substantial administrative and operational requirements associated with ethics approv-

als, contractual negotiations, pharmacovigilance, insurance, data protection, and regulatory 

reporting. The relative burden of these requirements may be particularly relevant for low-

risk pragmatic trials evaluating established or standard-of-care interventions, reinforcing the 

importance of proportionate regulatory approaches aligned with the actual risks and com-

plexity of the trial28. 

These observations illustrate that harmonised legislation alone cannot eliminate dispar-

ities in the European clinical research landscape. Successful implementation of NCCTs re-

quires national systems capable of translating European legislation into practical support for 

researchers29. 

Recognising this need, the European Commission has supported collaborative initia-

tives aimed at strengthening the capacity available to non-commercial sponsors alongside 

regulatory harmonisation. An important example is the EU4Health Joint Action "Support to 

Non-Commercial Sponsors (Support-NCS)", coordinated by CZECRIN (Masaryk Univer-

sity)30. The Joint Action brings together national competent authorities, clinical research 

infrastructures, and national competence centres across Europe to strengthen support avail-

able to non-commercial sponsors, including through education and training, scientific and 

regulatory support, Exchange of expertise and good practise, and the development of shared 

approaches and guidance. By strengthening national competence while promoting collabo-

ration across Member States, the initiative seeks to reduce disparities in regulatory expertise 

and improve the quality and efficiency of multinational NCCTs. 

The Joint Action reflects an important evolution in European clinical research policy. 

Rather than focusing exclusively on harmonising legislation, current initiatives increasingly 

recognise that successful implementation depends equally on strengthening national com-

petencies and creating sustainable support systems for investigators. This approach comple-

ments the role of European research infrastructures by ensuring that academic investigators 

receive practical methodological and regulatory support within their own national healthcare 

systems while remaining fully integrated into the broader European clinical research eco-

system31. 

Collectively, these findings demonstrate that effective regulation of NCCTs extends 

beyond legislative harmonisation. Sustainable NCCTs requires an integrated regulatory eco-

system combining harmonised European legislation, proportionate regulatory requirements, 

specialised national expertise and support structures, coordinated scientific advice, appro-

priate and sustainable funding mechanisms, and research infrastructures capable of support-

ing investigators throughout the entire clinical trial lifecycle. Recent developments—
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including the Clinical Trials Regulation, CTIS, the FAST-EU pilot, and the EU4Health Joint 

Action Support-NCS—illustrate an  evolution beyond regulatory harmonisation towards a 

broader model of regulatory facilitation, aimed at making the European regulatory frame-

work more accessible and navigable for non-commercial sponsors while maintaining high 

standard of scientific quality, patient safety, and ethical integrity, is presented in Figure 6 26. 

 

Figure 6: Development of European Clinical Trial Ecosystem 

 

2.3 Research Infrastructures as Enablers 

The increasing complexity of contemporary clinical research has highlighted that high-

quality NCCTs depend not only on scientific excellence but also on sustainable research 

infrastructures capable of supporting non-commercial sponsors, investigators, and research 

teams throughout the clinical trial lifecycle. Modern NCCTs require access to specialised 

expertise and services, including methodological consultation, regulatory guidance, quality 

management, monitoring, data management, education, patient and public involvement. The 

integration of these functions may extend  beyond the capabilities of individual research 

groups and institutions, particularly in complex or multinational NCCTs, creating a need 

dedicated organisational structures and collaborative infrastructures at national and Euro-

pean levels32. 

Research infrastructures have consequently become important enabling components of 

the European clinical research ecosystem. Their roles include reducing fragmentation, sup-

porting the harmonisation of research practices, enabling multinational collaboration, and 

providing non-commercial sponsors and investigators with access to the expertise and ser-

vices required to design and conduct high-quality clinical trials33. By connecting methodo-

logical, regulatory, operational, and disease-specific expertise across institutions and coun-

tries, research infrastructures provide an organisational framework through which scientific 

questions can be translated into feasible and coordinated clinical research. 

2.3.1 ECRIN as the European horizontal infrastructure 

The European Clinical Research Infrastructure Network (ECRIN) represents a key Eu-

ropean research infrastructure supporting multinational NCCTs across multiple therapeutic 
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areas. Unlike disease-specific research initiatives, ECRIN provides horizontal methodolog-

ical and operational support that is independent of medical specialty or disease area. Its ser-

vices include methodological consultation, regulatory support, monitoring, quality manage-

ment, data management, biostatistics, trial management, and coordination of multinational 

studies8. 

By supporting harmonised approaches across participating countries and providing ac-

cess to specialised expertise, ECRIN facilitates the design and conduct of complex multina-

tional NCCTs by connecting investigators and sponsors with research capacity and expertise 

across national boundaries. Importantly, ECRIN does not replace national research infra-

structures; rather, it connects national scientific partners within a coordinated European 

framework, combining national expertise and operational capacity  to support complex mul-

tinational clinical research34. 

2.3.2 The role of national research infrastructures 

Successful multinational clinical research relies on sufficient research capacity within 

participation countries. While ECRIN facilitates and coordinates cros-border collaboration,  

participating country require national capacity to support non-commercial sponsors and in-

vestigators, provide access to methodological and regulatory expertise, develop human re-

sources, and coordinate research activities at the national  level8. 

The Czech Clinical Research Infrastructure Network (CZECRIN) illustrates this com-

plementary role. As the Czech national clinical research infrastructure and national scientific 

partner of ECRIN, CZECRIN provides comprehensive supporting NCCTs, including meth-

odological consultation, regulatory guidance, monitoring, data management, education, 

quality management, and coordination of multicentre clinical studies. In addition to facili-

tating Czech participation in multinational ECRIN-supported trials, CZECRIN supports the 

development of national capacity through activities adapted to the Czech clinical research 

environment, including investigator and research-team training, support for clinical trial 

units, coordination of disease-oriented research networks, and broader capacity-building in-

itiatives35. 

This complementary relationship between ECRIN and CZECRIN illustrates a multi-

level model of European clinical research infrastructure. European and national infrastruc-

tures perform distinct but interconnected functions: European-level coordination facilitates 

cross-border collaboration, while national infrastructures provide locally accessible meth-

odological, regulatory, operational, and organisational capacity. Together, these comple-

mentary functions connect national research environments with European collaboration and 

support the implementation of multinational NCCTs across participating countries. 

2.3.3 Disease-oriented research networks 

While horizontal infrastructures such as ECRIN and national infrastructures such as 

CZECRIN provide support across multiple areas of clinical research, certain scientific and 
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public health challenges benefit from additional disease-oriented or thematic- research net-

works. These networks are particularly valuable in areas characterised by rapidly evolving 

scientific knowledge, highly specialised expertise, urgent public health needs, or dispersed 

patient populations. Rather than replacing horizontal infrastructures, such networks comple-

ment them by bringing together domain-specific expertise, connecting specialised clinical 

sites and patient populations, supporting harmonised research approaches, and facilitating 

collaboration around defined clinical or public health priorities. 

The strategic importance of such networks became particularly evident during the 

COVID-19 pandemic, when the need for rapid initiation and implementation of multina-

tional vaccine trials required extensive cross-border coordination and rapid mobilisation of 

clinical research capacity.  In response, the VACCELERATE consortium was established 

as a pan-European clinical research network focused on COVID-19  vaccine trials, bringing 

together clinical trial sites, expertise, participant-recruitment capacity, and  public engage-

ment activities across country9. VACCELERATE therefore provides an example of how a 

thematic European network can complement existing horizontal and national infrastructures 

by mobilising specialised research capacity around a specific and rapidly evolving public 

health need. 

2.3.3.1 VACCELERATE as a model of thematic European research capacity 

 

Several publications included in this habilitation illustrate how thematic research net-

works can develop complementary capacities that address challenges extending beyond the 

scope of individual clinical trials. 

Annex 16, VACCELERATE Site Network: Real-time Definition of Clinical Study Ca-

pacity in Europe, describes the establishment of a continuously updated European network 

of clinical trial sites designed to support rapid assessment of study feasibility and identifica-

tion of suitable sites for multinational vaccine trials. By systematically mapping site infra-

structure, expertise, and potential recruitment capacity across Europe, the network created a 

mechanism for evidence-informed site identification and more efficient feasibility assess-

ment during the preparation of multinational studies. 

Complementing this initiative, Annex 17, VACCELERATE Volunteer Registry: A Eu-

ropean Study Participant Database to Facilitate Clinical Trial Enrolment, presents the de-

velopment of a centralised European volunteer registry enabling citizens to express interest 

in participating in vaccine trials. The registry established a cross-country mechanism for 

connecting potentially eligible volunteers with clinical studies, thereby supporting partici-

pant identification and recruitment across participating countries. Beyond its operational re-

cruitment function, the registry also created a direct interface between the research infra-

structure and citizens interested in contributing to vaccine research. 

The importance of public engagement was further addressed in Annex 18, Enhancing 

Public Health Communication Regarding Vaccine Trials: Design and Development of the 

Pan-European VACCELERATE Toolkit. This initiative developed multilingual 
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communication resources designed to improve public understanding of vaccine research, 

address misinformation, and support informed participation in clinical trials. Together, the 

Site Network, Volunteer Registry, and communication toolkit illustrate how thematic re-

search networks can integrate site preparedness, participant access, and public engagement 

within a coordinated research framework. They also demonstrate that enabling infrastructure 

for clinical research extends beyond methodological and operational trial support to include 

communication, trust-building, and meaningful engagement with patients and the public. 

2.3.4 Research infrastructures as an integrated ecosystem 

Collectively, these examples demonstrate that research infrastructures and collabora-

tive research networks operate at multiple complementary levels. Horizontal infrastructures 

such as ECRIN support multinational NCCTs across therapeutic areas by providing cross-

border coordination and access to specialised expertise. National infrastructures such as 

CZECRIN develop and provide access to the methodological, regulatory, operational, and 

organisational capacities required within individual countries and support their participation 

in multinational studies. Disease-oriented and thematic research networks complement these 

structures by mobilising specialised expertise, clinical sites, patient populations, and other 

research capacities around defined clinical, scientific, or public health priorities. 

Rather than functioning independently, these structures interact within an integrated 

European clinical research ecosystem. Their complementary roles can help reduce fragmen-

tation, strengthen methodological quality, support efficient trial preparation and conduct, 

facilitate patient recruitment, and enhance public engagement. This multi-level and inter-

connected model enable IICTs to address research questions that would be difficult or im-

possible for individual institutions to undertake alone. 

The experience gained through ECRIN, CZECRIN, and VACCELERATE illustrates 

that a sustainable European ecosystem for NCCTs depends not only on scientific excellence 

and regulatory harmonisation, but also on research infrastructures and collaborative net-

works capable of connecting methodological expertise, operational support, national re-

search capacity, disease- and theme-specific expertise, and multinational coordination. In 

this way, research infrastructures function as enabling structures that connect scientific ques-

tions with the expertise, capacity, and cross-border collaboration required to translate them 

into high-quality clinical research. 

 



INVESTIGATOR-INITIATED CLINICAL TRIALS AS DRIVERS OF CLINICAL INNOVATION 

47 

3 Investigator-Initiated Clinical Trials as Drivers of 

Clinical Innovation 

3.1 Comparative Effectiveness Research 

Comparative effectiveness research (CER) represents an important scientific contribu-

tion of NCCTs to evidence-based healthcare. Unlike registration trials designed primarily to 

demonstrate the efficacy and safety of novel medicinal products to support regulatory deci-

sion-making, comparative effectiveness studies seek to determine the relative benefits and 

risks of alternative therapeutic or healthcare strategies in conditions relevant to clinical prac-

tise. Their primary objective is therefore not the introduction of new technologies to the 

market, but the optimisation of clinical practice through the generation of evidence directly 

applicable to clinical and healthcare decision-making36,37. 

Historically, many medicinal products have been authorised on the basis of evidence 

generated in placebo-controlled superiority trials. Such studies have played a fundamental 

role in demonstrating efficacy and remain an important methodological otion when no 

proven therapy exists. The Declaration of Helsinki recognises placebo as an ethically ac-

ceptable comparator not only in the absence of an established intervention but also where 

compelling and scientifically sound methodological reasons justify its use and participants 

receiving placebo are not exposed to additional risks of serious or irreversible harm. Conse-

quently, placebo-controlled studies continue to play an important role in clinical research 

and remain particularly common in commercially sponsored drug development pro-

grammes, where demonstrating superiority over placebo is often sufficient for regulatory 

approval38. 

However, once an effective standard of care has been established, the choice of com-

parator becomes both an ethical and a scientific consideration. In such settings, the appro-

priateness of placebo use depends on the research question, clinical context, availability of 

an established treatment, and the potential risks associated with withholding effective ther-

apy. This principle is reflected not only in the Declaration of Helsinki but also in the ICH 

E10 Guideline on Choice of Control Group and Related Issues in Clinical Trials, which 

provides a methodological framework for selecting appropriate comparators according to 

the scientific objective, ethical acceptability, and clinical context. Active-controlled superi-

ority or non-inferiority trials may therefore be particularly relevant  in therapeutic areas, 

particularly in cardiovascular medicine, infectious diseases, oncology, and chronic diseases, 

where effective treatments are already available39. 

From the perspective of evidence-based medicine, active-comparator trials provide in-

formation that is often directly relevant to routine clinical decision-making than placebo-

controlled studies. While placebo comparisons can establish the efficacy of an intervention 

relative to placebo, head-to-head comparisons can determine the relative benefits and risks 
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of alternative therapeutic strategies, including differences in effectiveness, safety, conven-

ience, other outcomes relevant to patients and healthcare systems. Such evidence is im-

portant not only by clinicians but also by health technology assessment bodies, healthcare 

payers, and clinical guideline developers40. 

For NCCTs, active-comparator designs are particularly important. Whereas commer-

cially development programmes necessarily address evidence requirement related to mar-

keting authorisation, NCCTs frequently address questions arising from clinical practise that 

may remain in answered after regulatory approval, including optimisation of existing thera-

peutic strategies, compare standards of care, evaluate treatment pathways, and answer ques-

tions arising directly from clinical practice. Consequently, comparative effectiveness re-

search represents an important area of NCCTs13,41. 

This distinction reflects not only different scientific priorities but also important prac-

tical considerations. For non-commercial sponsors, the development and manufacturing of 

matching placebo medicinal products may represent substantial financial, logistical, and reg-

ulatory challenges that frequently exceed the resources available to non-commercial spon-

sors. Manufacturing placebo medicinal products may involve Good Manufacturing Practice 

(GMP)-compliant production, quality control, packaging, labelling, stability testing, and 

regulatory documentation, increasing study costs and operational complexity25. In settings 

where an established standard of care exists and an active comparator appropriately ad-

dresses the research question, placebo-controlled designs may therefore be neither necessary 

nor the most clinically informative option. Comparative studies of established therapeutic 

strategies or standard-of-care interventions can instead generate evidence with direct rele-

vance to everyday healthcare 37–39 

The author's research presented in this habilitation thesis illustrates several comple-

mentary applications of comparative effectiveness research. The COINN trial, Annex 6, in-

vestigated continuous versus intermittent enteral nutrition in critically ill patients, addressing 

an important clinical question concerning the optimisation of supportive care using a prag-

matic comparative design. Rather than evaluating a novel medicinal product, the study com-

pared two routinely used treatment strategies to generate evidence relevant to their use in 

clinical practice. 

Similarly, the DAPT-SHOCK-AMI trial, Annex 19, compared intravenous cangrelor 

with crushed ticagrelor in patients with acute myocardial infarction complicated by cardio-

genic shock. This investigator-initiated randomised trial addressed a therapeutic question in 

a critically ill and clinically complex in whom treatment evidence is limited. By directly 

comparing two established antiplatelet strategies under emergency conditions, the study ex-

emplifies the ability of NCCTs to address clinically relevant comparative questions in spe-

cialised patient populations. The concept of comparative effectiveness research extends be-

yond pharmacological interventions. The BLUEPAT study, Annex 7, demonstrates how in-

vestigator-initiated research can evaluate innovative patient-centred approaches within rou-

tine healthcare delivery, expanding comparative effectiveness research beyond therapeutic 

interventions to organisational and healthcare-delivery strategies. Such studies illustrate that 
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the optimisation of patient care frequently depends not only on the selection of medicinal 

products but also on improvements in healthcare processes and clinical pathways. 

Looking ahead, the concept of the comparator in clinical research is beyond therapeutic 

interventions to organisational and healthcare-delivery strategies. The recently adopted ICH 

E6(R3) Good Clinical Practice Guideline, particularly Annex 2, formally recognises the 

increasing role of real-world data (RWD), registries, and external control cohorts may com-

plement conventional randomised comparisons in appropriate designed studies, particularly 

where conventional randomisation is difficult or where additional contextual evidence is 

required. Contemporary clinical research frameworks increasingly recognise the use of di-

verse data sources and trial designs, provided that their fitness for purpose, data quality, and 

methodological validity are adequately addressed, especially in rare disease, ATMPs and 

other specific situations 20. 

Beyond these approaches, AI-driven technologies have the potential to further trans-

form comparative clinical research. Advanced computational models, including virtual pa-

tients, digital twins, and virtual control arms, may in the future support modelling of disease 

progression and treatment response by integrating clinical, molecular, imaging, and real-

world data. Although these approaches are still under active development and require further 

methodological validation and regulatory acceptance, they may eventually contribute to re-

ducing recruitment requirements and improving the feasibility of research in small or vul-

nerable populations42. 

European initiatives such as CERTAINTY, which is developing patient-specific vir-

tual twins to support personalised decision-making in CAR-T cell therapy, illustrate the de-

velopment of AI-enabled computational modelling approaches in healthcare. While the pri-

mary objective of CERTAINTY is clinical decision support rather than clinical trial design, 

projects of this type establish the scientific and technological foundations that may ulti-

mately enable more sophisticated data-driven comparative methodologies in future clinical 

research43,44. 

Collectively, the studies presented in Annexes 6, 7, and 19 demonstrate that investiga-

tor-initiated comparative effectiveness research extends beyond conventional comparisons 

of medicinal products. Through pharmacological, supportive-care, and healthcare-delivery 

interventions, these studies illustrate how NCCTs can address comparative questions arising 

directly from clinical practice and generate evidence relevant to therapeutic choices, care 

processes, and patient-centred healthcare. More broadly, comparative effectiveness research 

is itself evolving as conventional randomised comparisons are increasingly complemented, 

where methodologically appropriate, by real-world data, external controls, and emerging 

computational approaches. Together, these developments illustrate the continuing adapta-

tion of comparative clinical research to changing scientific, clinical, and methodological 

possibilities while preserving its central objective: generating evidence that supports better-

informed patient care. 
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3.2 Optimising Existing Therapies 

 The optimisation of established therapeutic interventions represents an important 

contribution of NCCTs to evidence-based medicine. Beyond establishing whether an inter-

vention is effective, NCCTs frequently address a complementary and clinically relevant 

question: how can existing therapies be used more effectively, safely, and appropriately in 

routine clinical practice? 

Many medicinal products continue to be used for many years after marketing authori-

sation. During this period, new evidence may emerge regarding their pharmacokinetic and 

pharmacodynamic properties, optimal dosing strategies, effectiveness in previously under-

studied populations, drug-drug interactions, long-term safety, and potential use in new clin-

ical indications. Some of these questions may remain insufficiently addressed by conven-

tional drug-development programmes, particularly where additional evidence is unlikely to 

generate substantial commercial return despite its clinical relevance for patients and 

healthcare systems45. 

Consequently, optimisation of existing therapies represents an important area of 

NCCTs. These studies frequently investigate approved medicinal products in populations, 

clinical contexts, or therapeutic strategies that were not comprehensively evaluated during 

their original development. Typical examples include critically ill patients, children, patients 

with rare diseases, individuals receiving extracorporeal organ support, or populations with 

multiple comorbidities. NCCTs can therefore plays a crucial role in extending the evidence 

base beyond the populations and clinical settings originally investigated during drug devel-

opment46. 

From a methodological perspective, optimisation studies occupy an important position 

throughout the lifecycle of medicinal products. Rather than generating evidence primarily 

to support initial market authorisation, they contribute to the continuous refinement of ther-

apeutic use after medicines enter c clinical practice. Their findings may inform dosing rec-

ommendations, treatment guidelines, prescribing practices, and potentially reimbursement 

of other healthcare decision-making, thereby contribution to improved treatment effective-

ness and patient safety47. 

The author's publications presented in this section illustrate three complementary ap-

proaches through which NCCTs can contribute to the optimisation of existing therapies:  

- improving pharmacotherapy in highly specialised clinical settings,  

- generating pharmacokinetic evidence in complex patient populations, and  

- identifying new therapeutic applications for already authorised medicinal products 

through drug repurposing. 

3.2.1 Clinical Pharmacology and Optimisation in Critically Ill Patients 

One of the major challenges in clinical pharmacology is the use of established me-

dicinal products in patients whose physiological conditions differ substantially from those 
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represented in the populations studied during pre-authorisation development. Critical illness 

can substantially alter drug absorption, distribution, metabolism, and elimination, making 

extrapolation from standard dosing recommendations uncertain. NCCTs and investigator-

initiated pharmacological studies can therefore generate evidence needed to refine therapeu-

tic strategies in these complex patient populations and supports the safer and more effective 

use of existing medicines. 

The author's early research focused on understanding the pharmacokinetic and phar-

macodynamic factors influencing drug effectiveness in critically ill patients. Annex 20, Im-

paired bioavailability and antiplatelet effect of high-dose clopidogrel in patients after car-

diopulmonary resuscitation (CPR), demonstrated that despite administration of high-dose 

clopidogrel, patients following successful cardiopulmonary resuscitation exhibited mark-

edly reduced bioavailability and insufficient platelet inhibition. The study highlighted the 

potential impact of critical illness on drug absorption and therapeutic response, demonstrat-

ing that dosing strategies established in more stable patient populations may not necessarily 

achieve comparable drug exposure or pharmacodynamic effects in critically ill patients. 

The optimisation of pharmacotherapy in patients with altered routes of drug admin-

istration was further investigated in Annex 21, Quantitative analysis of drug losses admin-

istered via nasogastric tube – An in vitro study. This work quantified drug losses occurring 

during administration through nasogastric tubes and demonstrated that the administration 

process itself may substantially influence the delivered dose. The findings identified practi-

cal factors relevant to medication administration in intensive care settings and demonstrated 

how targeted experimental studies can address clinically relevant uncertainties in the safe 

and effective delivery of established medicines. 

These early studies established the scientific foundation for the author's subsequent 

IICTs aimed at optimising pharmacotherapy in highly specialised clinical settings. This re-

search trajectory was subsequently extended in Annex 8, Changes of colistin pharmacoki-

netics in critically ill patients due to extracorporeal membrane oxygenation: protocol for 

the COL-ECMO2022 trial. Building upon previous work investigating altered drug disposi-

tion in critically ill patients, this prospective investigator-initiated Phase IV pharmacokinetic 

study was designed to evaluate the influence of extracorporeal membrane oxygenation on 

colistin pharmacokinetics. By integrating prospective pharmacokinetic sampling with pop-

ulation pharmacokinetic in critically ill patients receiving ECMO, the study aimed to char-

acterise changes in colistin disposition and generate evidence to inform dosing in a clinical 

setting where pharmacokinetic uncertainty may have important therapeutic consequences. 

Taken together, these studies demonstrate a progressive development of the author's 

research in clinical pharmacology, from identifying factors affecting drug exposure and ad-

ministration in critically ill patients to the design of a prospective pharmacokinetic NCCT 

addressing drug disposition during advanced organ support. They illustrate how IICTs re-

search can complement evidence generated during medicinal product development by ad-

dressing pharmacological uncertainties that emerge when established therapies are used in 

complex patient populations and clinical settings. More broadly, they exemplify an 
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important contribution of NCCTs and related IICTs: extending and refining the evidence 

base for medicinal products throughout their lifecycle to support their safe, effective, and 

context-appropriate use in clinical practice. 
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4 Translational and Precision Medicine 

4.1 Introduction 

The transition from conventional "one-size-fits-all" medicine towards precision 

medicine represents a major transformation in contemporary healthcare. Advances in ge-

nomics, molecular biology, advanced imaging, computational modelling, artificial intelli-

gence, and cell-based therapies have created new opportunities to tailor diagnosis, progno-

sis, and treatment to individual patients and disease characteristics. However, scientific dis-

coveries alone do not necessarily translate into improve patient outcomes. Their successful 

implementation requires rigorous translation and clinical research to establish analytical and 

clinical validity, evaluate diagnostic and therapeutic approaches, optimise treatment strate-

gies,  and demonstrate clinical utility in relevant patient populations and healthcare setting48.  

As discussed in the previous chapters, IICTs complements commercially sponsored 

drug development by addressing clinically important questions that may arise throughout 

the therapeutic development and implementation pathway. Whereas commercial clinical de-

velopment necessarily includes studies required to establish the efficacy, safety, and quality 

of medicinal products for regulatory approval, NCCTs can address complementary ques-

tions concerning how diagnostic and therapeutic innovations should be selected, adapted, 

and implemented in clinical practice. These questions include identifying patients most 

likely to benefit from treatment, validating predictive and prognostic biomarkers, optimising 

treatment delivery, refining treatment sequencing, investigating determinants of treatment 

delivery, improving manufacturing processes, and integrating advanced diagnostics into 

clinical decision-making49. 

Consequently, NCCTs can play a unique and important role in the translational path-

way by generating evidence that connects biomedical discoveries and technological innova-

tions with their evaluation and implementation in patient care. In precision medicine, this 

may include the prospective validation of biomarkers, evaluation of biomarker-guided ther-

apeutic strategies, optimisation of treatment delivery, and investigation of patient-specific 

factors influencing the feasibility or effectiveness of complex therapies.  

The studies included in this habilitation illustrate different stages and dimensions of 

this translational continuum—from biomarker development and clinical validation, through 

personalised treatment selection and optimisation of treatment delivery, to the development 

and manufacture of personalised Advanced Therapy Medicinal Products (ATMPs). To-

gether, they demonstrate that precision medicine extends beyond molecularly targeted ther-

apies to encompass biomarker-guided treatment selection, functional and prognostic assess-

ment, precision in treatment delivery, and the integration of patient-specific biological char-

acteristics into the development and manufacturing of complex medicinal products. 
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4.2 Biomarkers for personalised treatment selection 

A fundamental objective of precision medicine is to identify patients who are most 

likely to benefit from a particular therapeutic intervention, while minimising ineffective or 

unnecessary treatment in those unlikely to benefit. Biomarkers therefore have the potential 

to support therapeutic decision-making by informing treatment selection, stratification, or 

prediction of treatment response. 

Importantly, biomarkers used in precision medicine are highly heterogeneous. De-

pending on the clinical question, they may include molecular characteristics, imaging find-

ings, electrophysiological signals, pharmacological measurements, or functional character-

istics of patient-derived biological material. Clinical research plays an essential role in trans-

lating such candidate biomarkers from biological or technological observations into clini-

cally validated tools by establishing their predictive or prognostic performance and evaluat-

ing their potential clinical utility. NCCTs can contribute particularly where biomarker vali-

dation is embedded within clinically driven questions of treatment selection or optimisation. 

This concept is illustrated by the Annex 9, the GlioMET study, which translates ad-

vances in tumour metabolism into a clinical investigation evaluating metformin as a metab-

olism-targeting therapeutic strategy for glioblastoma. By integrating molecular tumour char-

acteristics, advanced metabolic imaging, and clinical outcomes, the study provides a frame-

work for investigating whether biological and metabolic tumour characteristics are associ-

ated with treatment response and may contribute to future patient stratification. Rather than 

evaluating a novel medicinal product, GlioMET investigates the therapeutic potential of an 

existing medicine in relation to the biological characteristics of the tumour, linking drug 

repurposing with a precision-medicine approach. 

A complementary strategy is represented by the Annex 10, the PRECISE study, ad-

dressing personalised treatment selection in patients with drug-resistant epilepsy undergoing 

vagus nerve stimulation. Since only a proportion of patients experience meaningful clinical 

benefit, PRECISE is designed to prospectively validate an electroencephalography-based 

predictive model for identifying patients more likely to respond to VNS before implantation. 

Unlike genomic biomarkers, this approach relies on electrophysiological characteristics de-

rived from EEG, demonstrating that precision medicine is not restricted to molecular profil-

ing but may also incorporate functional biomarkers generated using clinically accessible 

technologies. 

Together, these studies illustrate complementary routes towards more personalised 

therapeutic decision-making. GlioMET investigates the relationship between tumour biol-

ogy, metabolic characteristics, and therapeutic response, whereas PRECISE prospectively 

evaluates a functional biomarker for prediction of response to an established therapeutic 

intervention. Both illustrate how clinically oriented research can move beyond average treat-

ment effects towards understanding interindividual variability in treatment response and 

generating evidence that may ultimately support more targeted use of healthcare interven-

tions. 
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4.3 Optimisation of therapeutic delivery and clinical management 

Precision medicine extends beyond treatment selection and patient stratification. It 

also encompasses the optimisation of how therapeutic interventions are delivered, with the 

aim of reducing avoidable variability in treatment exposure and ensuring that intended ther-

apeutic strategies are implemented as accurately and consistently as possible in clinical prac-

tice. 

This concept is illustrated by the Annex 21, Quantitative Analysis of Drug Losses 

Administered via Nasogastric Tube, which quantified drug losses associated with the ad-

ministration of medicines through nasogastric tubes and demonstrated that the administra-

tion process itself may influence the amount of drug ultimately delivered to critically ill 

patients. Using quantitative analytical methods, the study identified sources of variability 

arising during drug preparation and administration and provided evidence relevant to opti-

mising medication delivery in patients requiring enteral administration. Although this ap-

proach does not involve molecular or predictive biomarkers, it represents another dimension 

of precision medicine: reducing treatment variability by ensuring more accurate and repro-

ducible delivery of the intended therapy. 

This study therefore extends the concept of precision medicine from identifying the 

appropriate treatment for an individual patient to optimising the delivery of that treatment 

in clinical practice. It illustrates how translational research can address practical sources of 

therapeutic variability and generate evidence supporting more precise and context-appropri-

ate use of established medicines. 

4.4 Personalised Advanced Therapy Medicinal Products 

The complexity of precision medicine is particularly evident in the field of ATMPs, 

especially in autologous cell-based therapies, where the characteristics of the medicinal 

product may be intrinsically linked to patient-derived starting material and individual man-

ufacturing processes. Unlike conventional medicinal products, the development of such 

therapies may require coordinated optimisation of patient selection, biological material qual-

ity, manufacturing procedures, quality control, release criteria, and clinical administration. 

For personalised cell-based therapies, clinical and manufacturing considerations are there-

fore closely interconnected throughout the translational pathway. 

This concept is illustrated by the Annex 11, Dendritic Cell-Based Immunotherapy 

in Advanced Sarcoma and Neuroblastoma Paediatric Patients, which investigated patient- 

and treatment-related determinants affecting the generation and functional characteristics of 

autologous dendritic-cell vaccines. The study demonstrated that prior anticancer treatment 

was associated with characteristics of the monocyte starting material and subsequent den-

dritic-cell differentiation and function, including antigen-presenting capacity and cytokine 

production. These findings indicate that variability in the resulting cell-based medicinal 
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product may arise not only from the manufacturing process itself but also from the biological 

characteristics and treatment history of the individual patient from whom the starting mate-

rial is obtained. 

Methodologically, this study represents a highly integrated translational investiga-

tions included in this habilitation. It combines clinical oncology, immunology, laboratory 

medicine, GMP manufacturing, quality control, and assessment of functional cellular char-

acteristics within an IICTs setting. Rather than considering the therapeutic intervention 

solely in terms of clinical outcomes, it incorporates manufacturing quality attributes, func-

tional immunological parameters, and biological characteristics of the starting material as 

interconnected determinants relevant to the development of an autologous cell-based ther-

apy. 

This perspective extends precision medicine beyond the selection or delivery of a 

therapeutic intervention. In autologous cell-based therapies, patient-specific biological char-

acteristics may influence not only potential treatment response but also the properties and 

potentially the manufacturability of the medicinal product itself. Investigator-initiated trans-

lational research can therefore contribute to understanding and optimising the continuum 

from patient selection and collection of biological material through GMP manufacturing and 

quality control to clinical administration. This example also illustrates the contribution that 

academic and IICTs can make to ATMP development by investigating questions at the in-

terface between patient biology, manufacturing, and clinical care. Understanding how char-

acteristics of the starting material, previous treatment exposure, manufacturing processes, 

and clinical timing interact is particularly important for the development of personalised 

cell-based therapies and may inform strategies to improve manufacturing consistency and 

their subsequent clinical evaluation. 

4.5 From biomarker innovation to precision clinical care 

Despite the rapid expansion of biomedical research, translation of promising bi-

omarkers, technologies, and therapeutic concepts into clinically useful interventions remains 

a complex multistep process. Successful translation requires analytical validation, clinical 

validation, demonstration of clinical utility, integration into healthcare pathways, and pro-

spective evaluation within appropriately designed clinical studies. NCCTs plays a pivotal 

role in this process by addressing clinically relevant questions that frequently extend beyond 

the objectives of commercial product development. 

The studies presented in this chapter illustrate different stages and dimensions of this 

translational continuum. Annex 9, GlioMET translates advances in tumour biology into a 

clinical investigation linking biological and metabolic tumour characteristics with therapeu-

tic response and potential future patient stratification. Annex 10, PRECISE, is designed to 

prospectively validate an electrophysiological predictor of treatment response. Annex 21 

extends the concept of precision from treatment selection to treatment delivery by 
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identifying and quantifying sources of variability during nasogastric drug administration. 

Finally, Annex 11 extends personalisation to the medicinal product itself, demonstrating 

how patient- and treatment-related characteristics of biological starting material may influ-

ence the generation and functional properties of an autologous cell-based therapy. 

Collectively, these studies demonstrate that precision medicine is not defined solely 

by molecular diagnostics or targeted therapies. Rather, it encompasses multiple intercon-

nected dimensions of clinical translation—from understanding interindividual variability 

and identifying predictors of treatment response, through precise delivery of therapeutic in-

terventions, to consideration of patient-specific biological factors in the manufacture of per-

sonalised medicinal products. In this context, IICTs can complement other forms of biomed-

ical and clinical research by generating evidence on for whom an intervention may be most 

appropriate, how it can be delivered more precisely, and how patient-specific characteristics 

may affect the development of complex personalised therapies. 

Ultimately, these examples illustrate one of the central themes of this habilitation:  

IICTs provides the essential bridge between biomedical innovation and routine 

clinical practice.  

By evaluating candidate biomarkers and predictors of treatment response, refining 

therapeutic strategies, optimising treatment delivery, and investigating patient-specific de-

terminants relevant to personalised ATMPs, NCCTs and related IICTs contribute to the 

translation of scientific and technological advances into clinically actionable evidence that 

improves patient outcomes and supports the implementation of precision medicine within 

modern healthcare systems. 
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5 From Evidence to Public Health 

5.1 Evidence-Informed Healthcare 

The generation of high-quality scientific evidence represents only one stage of the 

clinical research continuum. The ultimate objective of IICTs is to generate clinically relevant 

evidence capable of improving healthcare by informing clinical decision-making, support-

ing evidence-based guidelines, optimising therapeutic strategies, and addressing unmet med-

ical needs that may receive limited attention within commercially driven research pro-

grammes11. While commercially sponsored clinical development necessarily generates evi-

dence required for regulatory approval and subsequent development of medicinal products, 

NCCTs can address complementary questions arising throughout the therapeutic lifecycle, 

including those related to comparative effectiveness, optimisation of established interven-

tions,  and areas where commercial incentives are limited12. Evidence generated by NCCTs 

can therefore contribute to evidence-informed healthcare by informing the refinement of 

standards of care, comparing alternative therapeutic strategies, evaluating treatment path-

ways, and optimising the use of established interventions in routine clinical conditions. 

However, evidence-informed healthcare depends not only on the quality of individ-

ual clinical trials but also on the completeness and transparency of the available evidence41. 

Clinical decisions, systematic reviews, meta-analyses, and clinical practice guidelines rely 

substantially on the accessible evidence base. When completed clinical trials remain un-

published, particularly those with negative, neutral, or inconclusive findings, the available 

evidence may become systematically biased, leading to publication bias and potentially dis-

torted estimates of intervention effects and safety50. 

This challenge is illustrated by the Annex 12, which demonstrated that a substantial 

proportion of paediatric randomized clinical trials remain unpublished or are discontinued 

before completion. While completed studies are considerably more likely to result in publi-

cation, unpublished studies and trials discontinued before completion contribute to gaps in 

the available evidence base. Their absence may limit the completeness of systematic reviews 

and evidence synthesis and may consequently affect clinical decision-making when conclu-

sions are based on incomplete evidence. The study therefore highlights that transparency 

and dissemination of research results—including negative, neutral, and inconclusive find-

ings—are important components of responsible clinical research and evidence-informed 

healthcare and represent an ethical responsibility towards research participants and future 

patients. 

The studies presented in this habilitation illustrate several complementary pathways 

through which IICTs can contribute to evidence-informed healthcare. Comparative effec-

tiveness studies generate evidence comparing therapeutic strategies, optimisation studies ad-

dress the safer and more effective use of established medicines, while translational investi-

gations support the development and evaluation of more personalised approaches to 
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treatment selection, delivery, and advanced therapies. Together, these studies demonstrate 

that the societal value of academic clinical research lies not only in generating new 

knowledge but also in contributing to an evidence base that is clinically relevant, transparent, 

and sufficiently complete to support healthcare decision-making. The availability of results 

irrespective of the direction or statistical significance of findings is fundamental to reliable 

evidence synthesis and, subsequently, to the development of clinical guidelines and in-

formed healthcare decisions. 

Importantly, evidence alone rarely changes clinical practice. Its translation into 

healthcare depends on subsequent processes including incorporation into clinical guidelines, 

professional education, health technology assessment, reimbursement decisions, and organ-

isational processes within healthcare systems. NCCTs therefore form part of a broader evi-

dence-to-practise ecosystem in which research findings are evaluated, synthesised, inter-

preted, and ultimately translated into decisions at both the individual-patient and population 

levels. 

5.2 Patient Engagement as a Driver of Research Translation 

Scientific excellence alone is insufficient to ensure that research addresses the needs 

of patients or that its findings can be meaningfully translated into healthcare. Increasingly, 

patients are recognised not merely as research participants but as contributors and partners 

at different stages of the clinical research lifecycle. Meaningful patient involvement can en-

hance the relevance, feasibility, acceptability, and potential societal value of IICTs51,52. 

This evolution reflects a broader transformation in clinical research. As discussed in 

the Annex 22, Patient and Public Involvement in Clinical Research: From Regulatory Re-

quirements to Partnerships with Patients, patient engagement has progressed from a pre-

dominantly consultative or voluntary activity towards a more systematic component of con-

temporary clinical research. This development is consistent with the increasing emphasis of 

contemporary ethical, regulatory, and methodological frameworks on participant-centred 

trials design, proportionality, and the incorporation of patient perspectives.  The revised ICH 

Good Clinical Practice (ICH E6(R3)) and its Quality by Design principles emphasise the 

importance of designing trials around factors critical to participant protection and the relia-

bility of trial results, while the  latest revision of the Declaration of Helsinki further rein-

forces engagement with patients and communities in medical research, increasingly recog-

nise meaningful Patient and Public Involvement (PPI) 21. In parallel, dedicated PPI frame-

works and major public research programmes increasingly encourage or require meaningful 

involvement of patients and the public in the development and conduct of research, reflect-

ing a broader recognition that research benefits from being shaped together with those whom 

it is intended to serve53.  

Patient engagement may begin a clinical study is designed and continue throughout 

its lifecycle. Patients can contribute to identifying research priorities, defining clinically 
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meaningful research questions and endpoints, improving study protocols, enhancing the 

readability of participant information and informed consent documents, and identifying as-

pects of study design that may create unnecessary participant burden. Their perspectives can 

help researchers identify outcomes that matter to patients and improve the acceptability and 

feasibility of study procedures. Patient advocates and patient organisations can further facil-

itate dialogue between researchers and patient communities and support structured involve-

ment throughout the research process. The broad spectrum of patient involvement across the 

medicines research and development lifecycle is illustrated in Figure 7, demonstrating that 

meaningful patient engagement may extend from the identification of unmet needs and study 

design through clinical development, regulatory decision-making, and dissemination of re-

search outcomes54.  

 

Figure 7: Patient involvement in medicines Research and Development. 

 

 
 

The experience gained through European collaborative initiatives further illustrates 

how research infrastructures can create mechanisms for broader patient and public engage-

ment. Within the VACCELERATE programme, patient-centred communication strategies, 

multilingual educational resources, and the Volunteer Registry were developed to improve 

access to understandable information about vaccine research, facilitate engagement with 
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potential participants, and support recruitment into multinational vaccine studies. These in-

itiatives illustrate that successful clinical research depends not only on methodological ex-

cellence but also on transparent communication, accessibility of information, trust, and 

meaningful dialogue with patients and the wider public9. 

Patient engagement can also continue beyond the conduct of a clinical trial. Patients 

may contribute to interpreting research findings, preparing lay summaries, supporting dis-

semination activities, and informing approaches to subsequent implementation55. In addi-

tion, patient experience measures and patient-reported outcomes provide complementary 

evidence that captures dimensions of health, treatment burden, and care that may not be 

reflected in conventional clinical endpoints, thereby supporting more patient-centred evalu-

ation and clinical decision-making. By incorporating the patient perspective throughout the 

translational pathway, research can  become more relevant and understandable to those 

whom i tis intended to benefit and potentially more responsive to the reality of clinical care52.  

Consequently, patient engagement should not be regarded merely as an additional 

activity alongside clinical research, but as an increasingly important component of a trans-

lational research approach linking scientific discovery with clinically relevant and patient-

centred evidence. By informing research priorities and study design, strengthening commu-

nication, supporting recruitment and retention, and contributing to dissemination and imple-

mentation, meaningful patient involvement can enhance the relevance, feasibility, and soci-

etal value of NCCTs. The transition from conducting research for patients to conducting 

research with patients represents an important evolution in contemporary clinical research 

and supports the development of  evidence-informed, patient-centred healthcare51,56. 

5.3 Implementation into Clinical Practice and Health Systems 

The successful completion of a clinical trial does not automatically translate into 

changes in clinical practice or improvements in patient outcomes. The possible impact of 

NCCTs depends on only on the generation of robust evidence but also on its subsequent 

interpretation, synthesis, dissemination, and implementation within healthcare systems. This 

process is inherently complex and requires coordinated interaction among researchers, 

healthcare professionals, patients, professional societies, regulatory authorities, health tech-

nology assessment bodies, payers, and healthcare policymakers57. 

Implementation is a multidimensional process extending beyond publication in sci-

entific journals. Evidence generated by IICTs informs clinical practice guidelines, therapeu-

tic recommendations, diagnostic algorithms, reimbursement decisions, and organisational 

changes within healthcare systems. At the same time, implementation in routine practise can 

generate clinical experience and real-world data reveal residual uncertainties, identify new 

knowledge gaps, and generate questions for subsequent clinical research58. 

This continuous interaction underpins the concept of a learning healthcare system, in 

which evidence generation and healthcare delivery are connected through iterative cycles of 
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research, implementation, evaluation, and refinement.  Within such a system, clinically rel-

evant questions emerging from routine care can inform new research, while evidence gen-

erated through clinical studies can, after appropriate evaluation and implementation, con-

tribute to the continuous improvement of healthcare delivery59. 

The different areas of research presented in this habilitation illustrate several points 

along this evidence-to-practice continuum. Precision-medicine approaches require the trans-

lation of biological, diagnostic, and therapeutic insights into clinically applicable strategies 

through collaboration among researchers, clinicians, diagnostic laboratories, manufacturers, 

regulatory authorities, and patients. Comparative effectiveness research and studies optimis-

ing established therapies address questions arising directly from clinical practice and gener-

ate evidence that may inform therapeutic choices, treatment pathways, and subsequent clin-

ical recommendations. Drug repurposing provides another example of how clinically driven 

research can generate new evidence for the use of established medicinal products in different 

therapeutic contexts60–62. 

Future developments may further strengthen the integration of research and 

healthcare delivery. Increasing use of real-world data and evidence, disease registries, arti-

ficial intelligence, and digital health technologies may complement evidence generated in 

clinical trials and enable longitudinal evaluation of interventions in broader patient popula-

tions and routine healthcare settings. NCCTs can contribute to this evolving research envi-

ronment by addressing clinically driven questions and integrating complementary data 

sources and methodological approaches where scientifically appropriate63. 

Ultimately, the research and methodological perspectives presented throughout this ha-

bilitation demonstrate that the value of IICTs extends beyond the generation of scientific 

publications. Its contribution lies in transforming clinically relevant uncertainties into re-

searchable questions, generating robust and clinically meaningful evidence, and supporting 

the subsequent translation of that evidence into healthcare decision-making and practice. 

The potential of this research to contribute to better patient care and public health depends 

on an interconnected clinical research ecosystem combining methodological rigour, propor-

tionate regulation, sustainable research infrastructures, multidisciplinary expertise, mean-

ingful patient involvement, transparent dissemination, and effective implementation. 



CONCLUSION 

63 

6 Conclusion 

This habilitation thesis examined IICTs from a system perspective, extending beyond 

the traditional focus on individual studies, methodological approaches, or regulatory re-

quirements. Across the different areas addressed, it shows that the value and translational 

potential of NCCTs depend not solely on scientific excellence, but on the interaction of rig-

orous methodology, proportionate regulation, sustainable research infrastructures, multidis-

ciplinary expertise, meaningful patient involvement, transparent evidence generation and 

dissemination, and effective pathways for implementation into healthcare. 

The publications included in this thesis illustrate the broad spectrum of contributions 

made by NCCTs. They demonstrate how NCCTs and related concrete IICTs can contribute 

to the optimisation of existing therapies, comparative evaluation of therapeutic strategies, 

development of validation of approaches support precision medicine, investigation of 

ATMPs, and generation of evidence addressing clinically relevant questions arising from 

routine healthcare. Beyond individual clinical studies, the work presented also addresses the 

conditions necessary for such research to be conducted effectively, including research ca-

pacity, regulatory support, collaborative infrastructures, and patient involvement. Together, 

these contributions illustrate the complementary role of IICTs within the wider clinical re-

search landscape, particularly in addressing questions driven by clinical need and public-

health relevance. 

A central perspective emerging from this thesis is an integrated view of IICTs within the 

broader European clinical research ecosystem. Rather than viewing methodology, regula-

tion, research infrastructures, professional competencies, evidence transparency, patient en-

gagement, and implementation as independent components, the work presented demon-

strates their interdependence across the research continuum – from the formulation of clini-

cally relevant questions and generation of robust evidence to its interpretation, dissemina-

tion, and potential implementation in healthcare.  This systems perspective shifts the focus 

from success of an individual clinical trial towards the conditions required for clinically 

relevant research to generate sustainable value beyond the study itself. 

An important implication of this perspective is that the generation of scientifically robust 

evidence represents a necessary, but not sufficient, condition for research impact. Evidence 

must also be accessible and transparent, sufficiently relevant to patients and clinical practice, 

and capable of being interpreted and integrated within healthcare decision-making. Strength-

ening NCCTs therefore requires investment not only in individual studies, but in the ecosys-

tem that enables them: methodological and regulatory expertise, multidisciplinary research 

teams, national and European research infrastructures, professional education and capacity 

building, meaningful patient involvement, and mechanisms supporting evidence translation 

and implementation. As clinical research continues to evolve through precision medicine, 

advanced therapies, real-world data and evidence, artificial intelligence, and increasing in-

tegration between research and healthcare delivery, IICTs will continue to have an important 
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complementary role within the evolving research landscape.  Its close connection to clinical 

practice enables clinically driven questions to be investigated across the therapeutic lifecy-

cle, including questions of comparative effectiveness, optimisation of established interven-

tions, treatment individualisation, and areas in which evidence gaps persist despite limited 

commercial incentives. At the same time, emerging methodological and technological ap-

proaches create opportunities to connect clinical trials more closely with data generated in 

routine care and to support iterative cycles of evidence generation, evaluation, and refine-

ment. 

Ultimately, this thesis supports the recognition of IICTs not as a collection of isolated 

research activities, but as an integral component of a continuously learning clinical research 

and healthcare ecosystem.  

Its contribution begins with clinically relevant uncertainty: transforming unanswered 

questions from clinical practice into methodologically rigorous research, generating trans-

parent and clinically meaningful evidence, and creating the conditions for that evidence to 

inform subsequent healthcare decisions. Realising this potential requires the interaction of 

investigators, patients, healthcare professionals, research infrastructures, regulators, funders, 

and healthcare systems across national and European levels. 

Within such an ecosystem, the value of IICTs extends beyond the individual trial. It lies 

in the capacity to connect clinical need with evidence generation and evidence with practice, 

while continuously returning new uncertainties from healthcare to research. Strengthening 

this cycle is essential for a sustainable, responsive, and patient-centred clinical research en-

vironment capable of addressing questions that matter to patients, healthcare professionals, 

and society. 
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7 Annexes - Collection of author´s published scholarly 

works with commentary 

7.1 Annex 1 

Madeira C, Hořavová L, Dos Santos F, Batuca JR, Nebeska K, Součková L, Kubiak C, De-

motes J, Demlová R, Monteiro EC. Investigator Initiated Clinical Trials (IICTs): A System-

atic Search in Registries to Compare the Czech Republic and Portugal in Terms of Funding 

Policies and Scientific Outcomes. Ther Innov Regul Sci. 2021 Sep;55(5):966-978. doi: 

10.1007/s43441-021-00293-w. Epub 2021 May 18. PMID: 34003473; PMCID: 

PMC8332583. 

 

Summary: 

Purpose: 

The aim of this study was to analyse the landscape of investigator-initiated clinical trials 

(IICTs) in two European countries—Czech Republic and Portugal—and to evaluate how 

differences in funding policies influence clinical research output. The study specifically fo-

cused on identifying structural determinants affecting the quantity and quality of academic 

clinical trials. 

 

Methodology: 

A retrospective systematic search of registered IICTs conducted between 2004 and 2017 

was performed using four major clinical trial registries. Each identified trial was analysed 

in terms of sponsor type, funding source, intervention characteristics, and subsequent pub-

lication status after completion. 

 

Results: 

The study revealed substantial differences between the two countries in the number of 

IICTs conducted, funding structures, and publication outputs. These disparities were linked 

to national funding models and institutional support, with more structured funding systems 

associated with higher research productivity and better dissemination of results. 

 

Conclusion: 

The findings demonstrate that the success and impact of IICTs are strongly influenced by 

systemic and policy-level factors rather than scientific capability alone. Strengthening na-

tional and European funding frameworks and improving support mechanisms for academic 

trials are essential to enhance the effectiveness and output of NCCTs. 
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7.2 Annex 2 

Horavova, L., Nebeska, K., Souckova, L. et al. The Current Status of European and National 

Financial Sources for Clinical Research and Their Impact on Paediatric Non-commercial 

Clinical Trials: A Case Study of the Czech Republic. Ther Innov Regul Sci 54, 1461–1472 

(2020). https://doi.org/10.1007/s43441-020-00173-9 

 

Summary 

Purpose: 

The aim of this study was to analyse the availability and structure of European and national 

funding sources for clinical research, with a specific focus on paediatric NCCTs in the Czech 

Republic. The study sought to identify key financial barriers and evaluate how funding 

mechanisms influence the feasibility and sustainability of academic clinical research in pae-

diatrics. 

 

Methodology: 

A comprehensive analysis of funding programmes at both European and national levels was 

conducted, including public grants, institutional support, and other financial instruments rel-

evant to clinical research. The study combined policy analysis with a case study approach, 

evaluating the accessibility, continuity, and adequacy of funding schemes for paediatric 

NCCTs. 

 

Results: 

The analysis revealed a fragmented and insufficient funding landscape, characterised by 

limited long-term sustainability and gaps in dedicated support for paediatric clinical re-

search. European funding mechanisms were found to be competitive and not always aligned 

with national needs, while national funding sources lacked stability and targeted support for 

NCCTs. 

 

Conclusion: 

The study demonstrates that inadequate and poorly coordinated funding structures represent 

a major barrier to the development and implementation of paediatric NCCTs. Strengthening 

targeted funding strategies and improving alignment between European and national fund-

ing frameworks are essential to support high-quality academic clinical research and ensure 

better outcomes for paediatric patients. 

https://doi.org/10.1007/s43441-020-00173-9
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7.3 Annex 3 

Del Álamo M, Bührer C, Fisher D, Griese M, Lingor P, Palladini G, Sireau N, Hivert V, 

Sangiorgi L, Guillot F, Halftermeyer J, Soucková L, Nosková K, Demlová R. Identifying 

obstacles hindering the conduct of academic-sponsored trials for drug repurposing on rare-

diseases: an analysis of six use cases. Trials. 2022 Sep 15;23(1):783. doi: 10.1186/s13063-

022-06713-y. PMID: 36109818; PMCID: PMC9479412. 

 

Summary 

Purpose: 

The aim of this study was to identify and systematically analyse the key barriers affecting 

the initiation and conduct of academic-sponsored clinical trials focused on drug repurposing 

in rare diseases. The study addresses a critical gap, as drug repurposing represents a highly 

relevant strategy for rare diseases, yet remains underutilised due to structural and regulatory 

challenges. 

 

Methodology: 

The study was based on an in-depth analysis of six multinational clinical trial “use cases” 

within a European research framework, examining real-world experiences from trial design 

to implementation. Data were collected from coordinating investigators and analysed to 

identify methodological, regulatory, financial, and operational obstacles encountered during 

trial setup and execution. 

 

Results: 

The analysis revealed multiple interrelated barriers, including complex and heterogeneous 

regulatory requirements across countries, insufficient and fragmented funding mechanisms, 

and challenges in trial coordination and infrastructure. These obstacles led to significant 

delays, increased administrative burden, and in some cases hindered trial initiation or com-

pletion. 

 

Conclusion: 

The study demonstrates that the feasibility of academic-sponsored trials in rare diseases is 

strongly limited by systemic and organisational factors rather than scientific challenges. Ad-

dressing regulatory harmonisation, improving funding structures, and strengthening re-

search infrastructures are essential to enable efficient implementation of NCCTs in this field. 
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7.4 Annex 4 

Rychlíčková, J., Čechová, Z., Nagy, V. et al.  

Enhancing pragmatic competence in investigator-initiated clinical trials: structure and eval-

uation of the CONSCIOUS II training programme. BMC Med Educ 25, 502 (2025). 

https://doi.org/10.1186/s12909-025-07054-5 

 

Summary 

Purpose: 

The aim of this study was to develop and evaluate a structured educational programme 

(CONSCIOUS II) designed to enhance the competencies required for conducting high-qual-

ity investigator-initiated clinical trials (IICTs). The study addresses a significant gap in clin-

ical research education, particularly for PhD students and early-career researchers who often 

lack formal, practice-oriented training in trial methodology and management.  

 

Methodology: 

The programme was developed as a multidisciplinary, competency-based curriculum con-

sisting of 12 core modules covering key aspects of clinical trials, including design, method-

ology, regulatory affairs, pharmacovigilance, and leadership. It employed a blended learning 

design, combining asynchronous e-learning materials with a structured international pilot 

course and interactive sessions; the programme was subsequently evaluated using partici-

pant questionnaires and external expert assessment of the educational materials.  

 

Results: 

The study resulted in a comprehensive and freely accessible curriculum, supported by an 

online platform that enables dissemination and adaptation across institutions. Evaluation 

outcomes demonstrated consistently positive feedback from participants and stakeholders, 

indicating improved understanding of clinical trial processes, enhanced practical skills, and 

high perceived relevance of the training content.  

 

Conclusion: 

The CONSCIOUS II programme effectively addresses the educational gap in training future 

clinical trialists by providing a scalable, interdisciplinary, and practice-oriented learning 

model. Its implementation has the potential to improve the quality, feasibility, and overall 

impact of NCCTs by strengthening investigator competence and supporting the develop-

ment of skilled research teams. 

 

https://doi.org/10.1186/s12909-025-07054-5
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7.5 Annex 5 

Papiež A, Součková L, Rychlíčková J. Inovativní designy klinických studií. Klin Farmakol 

Farm. 2026;40(2):97-101 | DOI: 10.36290/far.2026.024 

 

Summary 

Purpose: 

The aim of this review was to describe the evolution of innovative clinical trial designs and 

to discuss their role in addressing the growing complexity of modern clinical research, par-

ticularly in precision medicine, rare diseases, and advanced therapy medicinal products 

(ATMPs). The article highlights the methodological limitations of conventional random-

ized controlled trials and presents innovative approaches that enable more efficient, flexi-

ble, and patient-centred evaluation of therapeutic interventions. 

 

Methodology: 

This publication is a narrative methodological review synthesising current regulatory guid-

ance and contemporary literature on innovative clinical trial designs. It provides a struc-

tured overview of adaptive trial designs, master protocols (umbrella, basket, and platform 

trials), as well as emerging approaches including N-of-1 studies, single-arm trials, and 

SMART designs. The review discusses their methodological principles, advantages, limi-

tations, statistical considerations, and potential clinical applications. 

 

Results: 

The review demonstrates that innovative trial designs offer greater flexibility and effi-

ciency than traditional randomized controlled trials by allowing prospective adaptations, 

simultaneous evaluation of multiple interventions, and more efficient use of available data 

and resources. These methodologies are particularly valuable in settings characterised by 

limited patient populations, molecularly defined diseases, and rapidly evolving therapeutic 

approaches. However, their successful implementation requires careful statistical planning, 

robust methodological expertise, and close alignment with regulatory expectations. The ar-

ticle further identifies important barriers to implementation in the Czech Republic, includ-

ing limited methodological capacity, insufficient funding, and the need for specialised edu-

cation and research infrastructure. 

 

Conclusion: 

This review demonstrates that innovative clinical trial designs represent a key methodolog-

ical advancement in contemporary clinical research. It emphasises that selecting the study 

design according to the clinical question—rather than relying exclusively on traditional 

randomized controlled trials—can improve the efficiency, flexibility, and translational po-

tential of investigator-initiated clinical research. The publication also highlights the need 

for continued capacity building, interdisciplinary collaboration, and specialised methodo-

logical support to facilitate the wider adoption of innovative trial designs in academic clin-

ical research. 
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7.6 Annex 6 

Hrdy O, Vrbica K, Strazevska E, Suk P, Souckova L, Stepanova R, Sas I, Gal R.  

Comparison of continuous versus intermittent enteral nutrition in critically ill patients 

(COINN): study protocol for a randomized comparative effectiveness trial. Trials. 2020 

Nov 23;21(1):955. doi: 10.1186/s13063-020-04866-2. PMID: 33228772; PMCID: 

PMC7682133. 

 

Summary 

Purpose: 

The aim of this study was to investigate whether the mode of enteral nutrition administra-

tion (continuous versus intermittent) influences the time required to reach nutritional tar-

gets, as well as the occurrence of intolerance and complications in critically ill patients. 

This research addresses a clinically relevant but unresolved question in intensive care, 

where existing evidence remains inconsistent.  

 

Methodology: 

The study was designed as a prospective, randomized, monocentric clinical trial involving 

critically ill adult patients requiring enteral nutrition. Participants were randomly assigned 

to either continuous or intermittent feeding, with nutritional advancement guided by toler-

ance indicators such as gastric residual volume; primary and secondary endpoints included 

nutritional targets, complications, and clinical outcomes.  

 

Results: 

As a protocol publication, the study primarily defines a rigorous methodological frame-

work, including clearly specified endpoints and standardized criteria for assessing toler-

ance and complications. It highlights anticipated challenges such as variability in patient. 

 

Conclusion: 

This study provides a robust methodological basis for evaluating enteral nutrition strate-

gies in critically ill patients and aims to generate evidence to inform clinical practice. It 

also exemplifies how investigator-initiated trials can address practical clinical questions 

that are not typically prioritized in commercial research. 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

118 

 
 

  



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

119 

 
  



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

120 

 
 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

121 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

122 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

123 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

124 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

125 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

126 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

127 

 
 

 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

128 

7.7 Annex 7 

Chovanec, Z., Červeňák, V., Čundrle, I. et al.  Labelling of subpleural pulmonary nodules 

with blue dye and contrast agents under CT-guided control and subsequent video-assisted 

thoracoscopic resection: the BLUEPAT prospective randomised study. Trials (2026). 

https://doi.org/10.1186/s13063-026-09748-7 

 

Summary 

Purpose: 

The aim of this study was to evaluate the feasibility, safety, and clinical utility of CT-guided 

colour marking of small subpleural pulmonary nodules prior to video-assisted thoracoscopic 

surgery (VATS). The study addresses a clinically important challenge in thoracic surgery, 

as small or poorly palpable nodules may be difficult to localise during minimally invasive 

procedures, potentially leading to prolonged surgery or incomplete resection. 

 

Methodology: 

The BLUEPAT trial was designed as a prospective, monocentric, open-label, randomized 

clinical study including 72 patients requiring histological verification of subpleural lung 

nodules. Participants were randomized in a 1:1 ratio either to standard VATS wedge resec-

tion or to a preoperative CT-guided localisation procedure using Patent Blue V dye com-

bined with iohexol contrast agent before VATS resection; safety and feasibility outcomes 

were systematically monitored during a 30-day follow-up period. 

 

Results: 

As a study protocol publication, the article primarily establishes a detailed methodological 

framework for evaluating the novel localisation technique, including randomisation strategy, 

perioperative workflow, and safety monitoring. The protocol highlights the expected ad-

vantages of colour-guided localisation, including improved intraoperative identification of 

small nodules, reduction of unnecessary tissue resection, and optimisation of minimally in-

vasive surgical procedures. 

 

Conclusion: 

The BLUEPAT study represents an innovative investigator-initiated surgical trial aimed at 

improving precision and safety in thoracic surgery through integration of CT-guided locali-

sation techniques with minimally invasive VATS procedures. The study illustrates how 

NCCTs can support translational surgical innovation and contribute to optimisation of diag-

nostic and therapeutic pathways in patients with focal lung disease. 

 

 

https://doi.org/10.1186/s13063-026-09748-7
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7.8 Annex 8  

Suk P, Rychlíčková J, Součková L, Kubíčková V, Urbánek K. Changes of colistin pharma-

cokinetics in critically ill patients due to the extracorporeal membrane oxygenation: proto-

col for the COL-ECMO2022 trial - a prospective, non-randomised, open-label phase IV 

pharmacokinetic clinical trial. BMJ Open. 2023 Jul 30;13(7):e071649. doi: 

10.1136/bmjopen-2023-071649. PMID: 37518089; PMCID: PMC10387630. 

 

Summary 

Purpose: 

The aim of this study is to evaluate the impact of extracorporeal membrane oxygenation 

(ECMO) on the pharmacokinetics of colistin and its prodrug colistimethanesulfonate in 

critically ill patients. This research addresses a clinically important issue, as colistin is of-

ten used as a last-resort antibiotic for multidrug-resistant infections, and ECMO may sig-

nificantly alter drug disposition and therapeutic effectiveness.  

 

Methodology: 

The study is designed as a prospective, non-randomised, single-centre phase IV pharmaco-

kinetic clinical trial, enrolling up to 30 critically ill adult patients receiving intravenous 

colistin. Patients are stratified based on the presence or absence of ECMO, and plasma 

concentrations of colistin and its prodrug are measured using high-performance liquid 

chromatography–mass spectrometry, followed by population pharmacokinetic modelling 

to assess ECMO-related effects.  

 

Results: 

As a protocol publication, the study primarily defines a detailed methodological frame-

work, including sampling strategy, pharmacokinetic endpoints, and modelling approaches. 

It highlights anticipated challenges such as high interindividual variability, altered drug 

distribution due to ECMO circuits, and the need to define clinically significant differences 

in drug exposure.  

 

Conclusion: 

The COL-ECMO2022 trial is expected to provide important evidence on optimal dosing 

strategies of colistin in critically ill patients undergoing ECMO support. The study exem-

plifies how investigator-initiated trials can generate essential pharmacological data in com-

plex clinical settings that are not typically addressed by commercial research. 
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7.9 Annex 9 

Lakomý, R., Lojová, M., Souckova, L. et al. 11C-methionine in the diagnostics and man-

agement of glioblastoma patients with rapid early progression: nonrandomized, open label, 

prospective clinical trial (GlioMET). BMC Cancer 24, 736 (2024). 

https://doi.org/10.1186/s12885-024-12469-2 

 

Summary 

Purpose: 

The aim of this study was to evaluate the role of ¹¹C-methionine PET/CT imaging in im-

proving diagnostic accuracy and optimizing radiotherapy planning in glioblastoma patients 

with rapid early progression (REP). This subgroup of patients has a particularly poor prog-

nosis, and standard MRI-based planning may fail to identify all areas of aggressive tumour 

growth. 

 

Methodology: 

The study was designed as a prospective, monocentric, nonrandomized, open-label clinical 

trial with parallel comparison to a historical cohort. Patients with glioblastoma and REP 

underwent both conventional MRI and ¹¹C-methionine PET/CT, and radiotherapy target 

volumes were defined using combined imaging, with progression-free survival assessed as 

the primary endpoint. 

 

Results: 

As a clinical trial protocol, the publication primarily establishes a detailed methodological 

framework, including imaging procedures, patient selection, and outcome definitions. It 

highlights the expected advantage of PET-based imaging in identifying tumour regions 

that may not be visible on MRI, potentially enabling more precise targeting of radiother-

apy. 

 

Conclusion: 

The GlioMET study represents one of the first prospective efforts to integrate advanced 

molecular imaging into radiotherapy planning for glioblastoma patients with REP. The 

study is expected to demonstrate that incorporating PET imaging may improve treatment 

precision and clinical outcomes, illustrating the role of investigator-initiated trials in ad-

vancing personalised oncology. 
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7.10 Annex 10 

Dolezalova I, Koritakova E, Souckova L, Chrastina J, Chladek J, Stepanova R and Brazdil 

M (2022) Prediction of Vagal Nerve Stimulation Efficacy in Drug-Resistant Epilepsy 

(PRECISE): Prospective Study for Pre-implantation Prediction/Study Design. Front. Neu-

rol. 13:839163. doi: 10.3389/fneur.2022.839163 

 

Summary 

Purpose: 

The PRECISE study aimed to develop and validate a multimodal predictive model for 

identifying patients with drug-resistant epilepsy who are most likely to benefit from vagal 

nerve stimulation (VNS). Despite the established efficacy of VNS, treatment response re-

mains highly variable, and reliable pre-implantation predictors are lacking. The study ad-

dresses an important unmet clinical need by supporting more personalised patient selection 

and improving treatment decision-making. 

 

Methodology: 

The publication presents the protocol of a prospective, investigator-initiated, multicentre 

observational clinical study. Adult patients with drug-resistant epilepsy scheduled for VNS 

implantation undergo comprehensive preoperative assessment, including advanced mag-

netic resonance imaging (MRI), electroencephalography (EEG), neuropsychological evalu-

ation, autonomic nervous system assessment, and clinical phenotyping. These multimodal 

data are integrated to identify biomarkers predictive of treatment response. The primary 

endpoint is seizure reduction following VNS implantation, with secondary outcomes in-

cluding quality of life, cognitive function, and other clinically relevant measures. 

 

Results: 

As a study protocol, the publication establishes a rigorous methodological framework for 

the prospective identification and validation of predictive biomarkers for VNS efficacy. It 

describes standardised patient assessment, harmonised data collection, predefined clinical 

outcomes, and a multimodal analytical approach designed to integrate neuroimaging, elec-

trophysiological, autonomic, and clinical data. The study exemplifies a precision medicine 

approach by aiming to individualise treatment selection based on patient-specific biologi-

cal characteristics rather than relying solely on conventional clinical criteria. 

 

Conclusion: 

The PRECISE study provides a robust methodological framework for developing predic-

tive biomarkers to optimise patient selection for vagal nerve stimulation in drug-resistant 

epilepsy. It illustrates how investigator-initiated clinical research can integrate advanced 

diagnostics, multimodal biomarkers, and personalised medicine approaches to improve 

clinical decision-making. The study further demonstrates the role of academic clinical re-

search in translating innovative diagnostic strategies into evidence that supports more ef-

fective and individualised patient care. 
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7.11 Annex 11  

Hlavackova E, Pilatova K, Cerna D, Selingerova I, Mudry P, Mazanek P, Fedorova L, Mer-

hautova J, Jureckova L, Semerad L, Pacasova R, Flajsarova L, Souckova L, Demlova R, 

Sterba J, Valik D and Zdrazilova-Dubska L (2019) Dendritic Cell-Based Immunotherapy in 

Advanced Sarcoma and Neuroblastoma Pediatric Patients: Anti-cancer Treatment Preceding 

Monocyte Harvest Impairs the Immunostimulatory and Antigen-Presenting Behavior of 

DCs and Manufacturing Process Outcome. Front. Oncol. 9:1034. doi: 

10.3389/fonc.2019.01034 

 

Summary 

Purpose: 

The study aimed to evaluate the impact of anti-cancer treatment administered prior to 

monocyte collection on the manufacturing process and functional quality of dendritic cell 

(DC)-based vaccines in paediatric patients with advanced sarcoma and neuroblastoma. The 

research addressed an important translational challenge in cell-based immunotherapy by in-

vestigating whether previous chemotherapy influences the feasibility and immunological 

potency of autologous dendritic cell products. 

 

Methodology: 

This investigator-initiated translational study analysed monocytes collected from pae-

diatric patients enrolled in a dendritic cell immunotherapy programme. The manufacturing 

process of dendritic cell vaccines was evaluated according to Good Manufacturing Practice 

(GMP) standards, while functional analyses assessed dendritic cell maturation, antigen-pre-

senting capacity, cytokine production, and T-cell stimulatory potential. The effects of dif-

ferent anti-cancer treatment regimens on manufacturing success and biological function 

were compared with those of healthy donor-derived dendritic cells. 

 

Results: 

The study demonstrated that anti-cancer therapy administered before leukapheresis sig-

nificantly impaired both the manufacturing process and the biological properties of dendritic 

cells. Monocyte yield and differentiation capacity were reduced, resulting in lower vaccine 

manufacturing success and diminished antigen-presenting and immunostimulatory func-

tions. These findings indicate that previous chemotherapy may compromise the quality and 

therapeutic potential of autologous dendritic cell vaccines. The study also identified im-

portant considerations for optimising the timing of cell collection within ATMP develop-

ment and clinical trial protocols. 

 

Conclusion: 
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This study provides important translational evidence supporting the optimisation of manu-

facturing strategies for dendritic cell-based advanced therapy medicinal products (ATMPs). 

It demonstrates how investigator-initiated translational research can bridge laboratory find-

ings and clinical application by identifying critical factors influencing cell therapy manufac-

turing and product quality. The results contributed to improving the design of subsequent 

clinical studies and manufacturing processes for personalised dendritic cell immunotherapy 

in paediatric oncology, representing an important step towards the successful clinical imple-

mentation of ATMPs. 
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7.12 Annex 12 

Nebeska K, Souckova L, Stepanova R, Demlova R. Exploring the publication gap in pedi-

atric randomized clinical trials: completed vs. uncompleted pediatric clinical trials. Front 

Med (Lausanne). 2025 May 30;12:1590125. doi: 10.3389/fmed.2025.1590125. PMID: 

40520805; PMCID: PMC12163232. 

 

Summary 

Purpose: 

The aim of this study was to analyse the extent of incompletion and non-publication of pe-

diatric randomized clinical trials and to identify factors associated with these inefficiencies. 

The study addresses a critical issue in pediatric research, where incomplete or unpublished 

trials may lead to biased evidence and negatively impact clinical decision-making and pa-

tient safety. 

 

Methodology: 

A cross-sectional analysis of randomized pediatric clinical trials registered on ClinicalTri-

als.gov between 2011 and 2013 was conducted, with follow-up assessment of completion 

status by 2017. Trial characteristics, funding sources, and publication outcomes were sys-

tematically evaluated, and statistical analyses were performed to identify predictors of trial 

incompletion and delayed or missing dissemination. 

 

Results: 

Out of 1,088 eligible pediatric randomized clinical trials, approximately 16.5% were not 

completed, most commonly due to insufficient patient recruitment. Among completed trials, 

only about 58% reported results in registries and 70% were published in peer-reviewed jour-

nals, with notable delays in dissemination influenced by trial phase, funding, and sample 

size. 

 

Conclusion: 

The study demonstrates that pediatric randomized trials are affected by substantial ineffi-

ciencies, including high incompletion rates and delayed reporting of results. Strengthening 

regulatory oversight, improving trial feasibility planning, and ensuring timely dissemination 

are essential to maximise the impact of NCCTs and to safeguard evidence-based pediatric 

care. 
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7.13 Annex 13 

Rose AM, Nicolay N, Sandonis Martín V, Mazagatos C, Petrović G, Niessen FA, Ma-

chado A, Launay O, Denayer S, Seyler L, Baruch J, Burgui C, Loghin II, Domegan L, 

Vaikutytė R, Husa P, Panagiotakopoulos G, Aouali N, Dürrwald R, Howard J, Pozo F, 

Sastre-Palou B, Nonković D, Knol MJ, Kislaya I, Luong Nguyen LB, Bossuyt N, De-

muyser T, Džiugytė A, Martínez-Baz I, Popescu C, Duffy R, Kuliešė M, Součková L, Mi-

chelaki S, Simon M, Reiche J, Otero-Barrós MT, Lovrić Makarić Z, Bruijning-Verhagen 

PC, Gomez V, Lesieur Z, Barbezange C, Van Nedervelde E, Borg ML, Castilla J, Lazar 

M, O'Donnell J, Jonikaitė I, Demlová R, Amerali M, Wirtz G, Tolksdorf K, Valenciano M, 

Bacci S, Kissling E; I-MOVE-COVID-19 hospital study team; VEBIS hospital study team; 

Members of the I-MOVE-COVID-19 and VEBIS hospital study teams (in addition to the 

named authors). Vaccine effectiveness against COVID-19 hospitalisation in adults (≥ 20 

years) during Alpha- and Delta-dominant circulation: I-MOVE-COVID-19 and VEBIS 

SARI VE networks, Europe, 2021. Euro Surveill. 2023 Nov;28(47):2300186. doi: 

10.2807/1560-7917.ES.2023.28.47.2300186. PMID: 37997666; PMCID: PMC10668259. 

 

Summary 

Purpose: 

The aim of this study was to estimate the effectiveness of COVID-19 vaccines in prevent-

ing hospitalisation among adults during periods dominated by Alpha and Delta SARS-

CoV-2 variants in Europe. The study also sought to generate robust real-world evidence to 

inform vaccination strategies and public health decision-making during evolving pandemic 

phases. 

 

Methodology: 

The study used a multicentre, multinational test-negative case-control design, conducted 

within the I-MOVE and VEBIS hospital surveillance networks across multiple European 

countries. Adult patients hospitalised with severe acute respiratory infection (SARI) were 

systematically tested for SARS-CoV-2, with positive cases compared to test-negative con-

trols; vaccine effectiveness was estimated using adjusted logistic regression models ac-

counting for confounders such as age, comorbidities, study site, and calendar time. 

 

Results: 

The analysis included several thousand hospitalised patients and demonstrated that 

COVID-19 vaccination provided high protection against hospitalisation, particularly after 

completion of the primary vaccination schedule. Vaccine effectiveness was generally 

higher during Alpha circulation and slightly reduced during Delta dominance, but re-

mained substantial across age groups and settings. 

 

Conclusion: 

The study confirms that COVID-19 vaccines are highly effective in preventing severe dis-

ease requiring hospitalisation in real-world European populations, even during variant 

transitions. It also highlights the robustness of the test-negative design within coordinated 



ANNEXES - COLLECTION OF AUTHOR´S PUBLISHED SCHOLARLY WORKS WITH 

COMMENTARY 

214 

surveillance networks as a key methodological approach for generating timely, policy-rele-

vant evidence in NCCTs. 
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7.14 Annex 14 

Rose AM, Nicolay N, Sandonis Martín V, Mazagatos C, Petrović G, Baruch J, Denayer S, 

Seyler L, Domegan L, Launay O, Machado A, Burgui C, Vaikutyte R, Niessen FA, Loghin 

II, Husa P, Aouali N, Panagiotakopoulos G, Tolksdorf K, Horváth JK, Howard J, Pozo F, 

Gallardo V, Nonković D, Džiugytė A, Bossuyt N, Demuyser T, Duffy R, Luong Nguyen 

LB, Kislaya I, Martínez-Baz I, Gefenaite G, Knol MJ, Popescu C, Součková L, Simon M, 

Michelaki S, Reiche J, Ferenczi A, Delgado-Sanz C, Lovrić Makarić Z, Cauchi JP, 

Barbezange C, Van Nedervelde E, O'Donnell J, Durier C, Guiomar R, Castilla J, Jonikaite 

I, Bruijning-Verhagen PC, Lazar M, Demlová R, Wirtz G, Amerali M, Dürrwald R, Kunstár 

MP, Kissling E, Bacci S, Valenciano M; I-MOVE-COVID-19 hospital study team; VEBIS 

hospital study team; Members of the I-MOVE-COVID-19 and VEBIS hospital study teams 

(in addition to authors above).  

Vaccine effectiveness against COVID-19 hospitalisation in adults (≥ 20 years) during Omi-

cron-dominant circulation: I-MOVE-COVID-19 and VEBIS SARI VE networks, Europe, 

2021 to 2022. Euro Surveill. 2023 Nov;28(47):2300187. doi: 10.2807/1560-

7917.ES.2023.28.47.2300187. PMID: 37997665; PMCID: PMC10668256. 

 

Summary 

Purpose: 

The aim of this study was to estimate the effectiveness of COVID-19 vaccines in preventing 

hospitalisation among adults during the Omicron-dominant period in Europe. The study also 

aimed to assess the impact of booster doses and to provide real-world evidence to guide 

vaccination strategies during a phase characterised by immune escape and high transmis-

sion.  

 

Methodology: 

The study was conducted using a multicentre, multinational test-negative case-control de-

sign within the I-MOVE-COVID-19 and VEBIS hospital networks, including 46 hospitals 

across 13 European countries. Adults hospitalised with severe acute respiratory infection 

(SARI) were systematically tested for SARS-CoV-2, with PCR-positive patients classified 

as cases and PCR-negative patients as controls; vaccine effectiveness was estimated using 

adjusted logistic regression models accounting for confounders such as age, comorbidities, 

site, and calendar time.  

 

Results: 

The analysis included several thousand hospitalised patients and demonstrated that COVID-

19 vaccines continued to provide protection against severe disease during the Omicron pe-

riod, although effectiveness was lower compared to earlier variants. Booster doses 
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significantly improved protection, particularly in older adults and high-risk populations, 

highlighting the importance of additional vaccine doses in maintaining immunity.  

 

Conclusion: 

The study confirms that COVID-19 vaccination, especially with booster doses, remains ef-

fective in reducing hospitalisation risk during Omicron-dominant circulation despite re-

duced effectiveness compared to previous variants. It also demonstrates the strength of har-

monised European surveillance networks and the test-negative design as a robust methodo-

logical framework for generating timely, policy-relevant real-world evidence in NCCTs. 
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7.15 Annex 15 

Selvekerová Š, Hanáková M, Demlová R, Nebeská K, Krist H, Dušek M, Piuškařová N, Nevolová 

P, Brandejsová P, Doležalová H, Cviklíková K, Krempová J, Součková L. Role studijního koordi-

nátora v klinickém výzkumu ve zdravotnických zařízeních – popelka mezi experty v klinických 

studiích? Klinicka Farmakologie a Farmacie, 2024, 38(3), 124–131. ISSN 1212-7973.  

 

  Summary 

Purpose: 

 

The article aimed to map the current position and role of clinical research coordinators 

(CRCs) within healthcare institutions in the Czech Republic, increase awareness of the acti-

vities they perform in clinical research, and identify their educational and professional-de-

velopment needs. Particular attention was given to the organisational position of CRCs 

within healthcare institutions and to the demand for a formal educational programme suppor-

ting the development and professionalisation of this increasingly important role in clinical 

research.  

 

Methodology: 

The publication combines an overview of the role and responsibilities of clinical re-

search coordinators with the results of two questionnaire surveys mapping the situation in 

the Czech Republic. The surveys addressed two complementary perspectives: healthcare 

institutions involved in clinical research and individual clinical research coordinators. In 

total, 42 healthcare institutions and 120 clinical research coordinators participated, provi-

ding information on the organisational embedding of clinical research coordination, profes-

sional and employment characteristics of coordinators, activities performed within clinical 

trials, and existing and perceived educational needs. 

  

Results: 

The findings demonstrated considerable heterogeneity in how the role of the clinical 

research coordinator is organised and formally recognised across Czech healthcare instituti-

ons. Only 45% of participating institutions had a formalised Clinical Trials Unit, indicating 

substantial differences in the institutional structures supporting clinical research. Approxi-

mately 40% of clinical research coordinators were classified in non-healthcare professional 

categories, complicating appropriate recognition and formal employment classification of 

their role. The surveys further demonstrated that CRCs undertake a broad range of activities 

essential to the conduct and coordination of clinical trials, while a comprehensive and stan-

dardised system of undergraduate and postgraduate education for this profession is currently 

lacking. The findings therefore identified both a need and demand for more structured edu-

cation and professional development of clinical research coordinators.  
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Conclusion: 

The publication highlights clinical research coordinators as an important professional 

group supporting the conduct of clinical trials in healthcare institutions, while demonstrating 

that their organisational position, professional recognition, and educational pathways remain 

insufficiently formalised in the Czech Republic. The findings support the need to formalise 

the CRC role, develop structured educational opportunities, and establish a professional or-

ganisation capable of harmonising methodological guidance and strengthening institutional 

support for coordinators 
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7.16 Annex 16 

Salmanton-García J, Wipfler P, Valle-Simón P, Merakou C, Kopsidas I, Bethe U, Steinbach 

A, Spivak O, Součková L, Mendonça MA, Koniordou M, Hellemans M, Frías-Iniesta J, 

Davis RJ, Barta I, Azzini AM, Askling HH, Argyropoulos CD, Álvarez-Barco E, Akova M, 

Bonten MMJ, Cohen-Kandli M, Cox RJ, Flisiak R, Husa P, Jancoriene L, Koscalova A, 

Launay O, Lundgren J, Mallon P, Marques L, Nauclér P, Ochando J, Pana ZD, Tacconelli 

E, Tóth K, Trelle S, van Damme P, Zaoutis TE, Zeitlinger M, Albus K, Stewart FA, Hof-

straat SHI, Bruijning-Verhagen P, Cornely OA;  

VACCELERATE Consortium. Electronic address: trialsites@vaccelerate.eu. VACCELER-

ATE Site Network: Real-time definition of clinical study capacity in Europe. Vaccine. 2023 

Jun 13;41(26):3915-3922. doi: 10.1016/j.vaccine.2023.05.006. Epub 2023 May 18. PMID: 

37210309; PMCID: PMC10194816. 

 

Summary 

Purpose: 

The aim of this study was to establish and describe a pan-European infrastructure capable 

of rapidly identifying and mobilising clinical trial sites for vaccine studies. The study ad-

dresses fragmentation in the European clinical trial landscape, which has historically limited 

Europe’s attractiveness for large-scale vaccine research and delayed trial implementation. 

 

Methodology: 

The study was based on the development of the VACCELERATE Site Network, a struc-

tured, continuously updated registry of clinical trial sites across Europe. Participating centres 

provided standardized data on infrastructure, prior trial experience, patient populations, and 

research capabilities, and the platform enabled rapid feasibility assessments and matchmak-

ing between sponsors and sites through predefined questionnaires and workflows. 

 

Results: 

By 2023, the network included 481 sites from 39 European countries, covering a broad spec-

trum of trial phases and therapeutic expertise, including both adult and paediatric popula-

tions. The network has already been actively used for multiple academic and industry trials, 

demonstrating its functionality as a real-time tool for site identification and trial feasibility 

assessment across different infectious disease areas. 

 

Conclusion: 

The VACCELERATE Site Network represents an effective solution to overcome fragmen-

tation in European clinical research by providing a coordinated, scalable infrastructure for 
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rapid trial deployment. The study highlights the importance of structured research networks 

in enhancing the feasibility, efficiency, and global competitiveness of NCCTs in Europe. 
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7.17 Annex 17 

Salmanton-García J, Stewart FA, Heringer S, Koniordou M, Álvarez-Barco E, Argyropoulos 

CD, Themistocleous SC, Valle-Simón P, Spivak O, Součková L, Merakou C, Amélia Men-

donça M, Joanna Davis R, Maria Azzini A, Askling HH, Vene S, Van Damme P, Steinbach 

A, Shiamakkides G, Seidel D, Olesen OF, Noula E, Macken A, Luís C, Leckler J, Launay 

O, Isitt C, Hellemans M, Frías-Iniesta J, Di Marzo R, Carcas AJ, Boustras G, Borobia AM, 

Barta I, Albus K, Akova M, Ochando J, Cohen-Kandli M, Jane Cox R, Husa P, Jancoriene 

L, Mallon P, Marques L, Mellinghoff SC, Nauclér P, Tacconelli E, Tóth K, Zaoutis TE, 

Zeitlinger M, Cornely OA, Pana ZD;  

VACCELERATE consortium. VACCELERATE Volunteer Registry: A European study 

participant database to facilitate clinical trial enrolment. Vaccine. 2022 Jul 29;40(31):4090-

4097. doi: 10.1016/j.vaccine.2022.05.022. Epub 2022 Jun 2. PMID: 35659449; PMCID: 

PMC9159788. 

 

Summary 

Purpose: 

The aim of this study was to develop and implement a pan-European volunteer registry to 

facilitate rapid and efficient recruitment of participants for clinical trials, particularly in the 

context of the COVID-19 pandemic. The study addresses a critical bottleneck in clinical 

research—identification and enrolment of suitable participants—which significantly limits 

the speed and feasibility of both commercial and NCCTs. 

 

Methodology: 

The project was designed as a centralised, digital, multicountry registry platform, integrated 

within the VACCELERATE infrastructure, allowing individuals across Europe to register 

their interest in participating in clinical trials. Volunteers provide standardized demographic 

and clinical data via an online questionnaire, and the system enables matching of participants 

to ongoing or planned trials based on predefined criteria, while complying with national 

legal and ethical requirements. 

 

Results: 

By mid-2022, the registry was implemented in 12 countries and available in multiple lan-

guages, with over 36,000 registered volunteers, demonstrating rapid scalability and high 

public engagement. Within the first year, more than 15,000 participants were successfully 

matched to clinical trials, confirming the functionality of the platform as an effective recruit-

ment tool. 

 

Conclusion: 
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The VACCELERATE Volunteer Registry represents a scalable and sustainable solution to 

improve recruitment efficiency in European clinical trials by providing a single-entry point 

for potential participants. The study highlights the importance of digital infrastructure and 

coordinated networks in overcoming fragmentation and significantly enhancing the feasibil-

ity and speed of NCCTs. 
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7.18 Annex 18 

Argyropoulos CD, Leckler J, Salmanton-García J, Constantinou M, Alexandrou A, The-

mistocleous S, Noula E, Shiamakkides G, Nearchou A, Stewart FA, Albus K, Koniordou 

M, Kopsidas I, Spivak O, Hellemans M, Hendrickx G, Davis RJ, Azzini AM, Simon 

PV, Carcas-Sansuan AJ, Askling HH, Vene S, Prellezo JB, Álvarez-Barco E, Macken 

AJ, Di Marzo R, Luís C, Olesen OF, Frias Iniesta JA, Barta I, Tóth K, Akova M, Bonten 

MMJ, Cohen-Kandli M, Cox RJ, Součková L, Husa P, Jancoriene L, Launay O, Lundgren 

J, Mallon P, Armeftis C, Marques L, Naucler P, Ochando J, Tacconelli E, van Damme 

P, Zaoutis T, Hofstraat S, Bruijning-Verhagen P, Zeitlinger M, Cornely OA, Pana ZD 

Enhancing Public Health Communication Regarding Vaccine Trials: Design and Develop-

ment of the Pan-European VACCELERATE Toolkit 

JMIR Public Health Surveill 2023;9:e44491 

doi: 10.2196/44491 

 

Summary 

Purpose: 

The aim of this study was to design and develop a standardized communication toolkit to 

improve public understanding of vaccine clinical trials and to enhance recruitment through 

increased trust and awareness. The study addresses a critical barrier in clinical research—

low participation driven by misinformation, vaccine hesitancy, and lack of accessible, reli-

able information.  

 

Methodology: 

The study employed a theory-based, multidisciplinary design approach, grounded in Social 

Cognitive Theory, to develop a set of harmonised educational and promotional tools tailored 

to different population groups, including underserved populations. The toolkit was created 

through a structured process involving content development, selection of trustworthy 

sources, adaptation to national contexts, and production of diverse materials (e.g., videos, 

brochures, digital content), ensuring accessibility, inclusiveness, and scalability across Eu-

rope.  

 

Results: 

The study resulted in the first pan-European, standardised set of communication tools for 

vaccine clinical trials, including educational cards, videos, brochures, and interactive mate-

rials. These tools were translated into multiple languages and designed to address key con-

cerns such as safety, informed consent, and benefits/risks of participation, thereby improv-

ing public literacy and engagement with clinical research.  

 

Conclusion: 

https://doi.org/10.2196/44491
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The VACCELERATE communication toolkit represents an effective strategy to overcome 

communication barriers and improve recruitment into clinical trials by enhancing trust and 

understanding among the public. The study highlights the importance of structured, evi-

dence-based communication as a core component of NCCTs infrastructure and demonstrates 

its role in increasing inclusivity and participation in European clinical research. 
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7.19 Annex 19 

Motovska Z, Hlinomaz O, Mrozek J, Kala P, Geisler T, Hromadka M, Akin I, Precek J, 

Kettner J, Cervinka P, Montalescot G, Jarkovsky J, Belohlavek J, Bis J, Matejka J, 

Vodzinska A, Muzafarova T, Tomasov P, Schee A, Bartus S, Andrasova A, Olivier CB, 

Kovarik A, Ostadal P, Demlova R, Souckova L, Vulev I, Coufal Z, Kochman J, Marinov I, 

Kubica J, Ducrocq G, Karpisek M, Klimsa Z, Hudec M, Widimsky P, Bhatt DL, Group DS.  

Cangrelor versus crushed ticagrelor in patients with acute myocardial infarction and cardio-

genic shock: rationale and design of the randomised, double-blind DAPT-SHOCK-AMI 

trial. EuroIntervention. 2024 Oct 21;20(20):e1309-e1318. doi: 10.4244/EIJ-D-24-00203. 

PMID: 39432252; PMCID: PMC11472137. 

 

Summary 

Purpose: 

The aim of this study is to evaluate the optimal antiplatelet strategy in patients with acute 

myocardial infarction complicated by cardiogenic shock, a population with extremely high 

mortality and limited evidence-based therapeutic guidance. The study addresses the uncer-

tainty regarding the efficacy and safety of intravenous versus oral P2Y12 inhibition in this 

critically ill setting. 

 

Methodology: 

The study is designed as a multicentre, randomized, double-blind, placebo-controlled clini-

cal trial comparing intravenous cangrelor with crushed oral ticagrelor in approximately 550 

patients across multiple European countries. The trial includes both clinical endpoints (e.g., 

mortality, myocardial infarction, stroke) and mechanistic laboratory endpoints assessing 

platelet inhibition and pharmacodynamic response.  

 

Results: 

As a study protocol, the publication primarily defines a comprehensive methodological 

framework, including clearly specified primary and secondary endpoints and detailed trial 

procedures. It highlights expected challenges such as altered pharmacokinetics in cardio-

genic shock and the need for rapid and reliable platelet inhibition in this population.  

 

Conclusion: 

The DAPT-SHOCK-AMI trial represents the first randomized effort to directly compare 

antiplatelet strategies in cardiogenic shock patients and aims to generate evidence to guide 

clinical practice in this high-risk group. The study exemplifies how investigator-initiated 

trials can address critical therapeutic gaps in acute cardiovascular care. 
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7.20 Annex 20 

Součková L, Opatřilová R, Suk P, Čundrle I Jr, Pavlík M, Zvoníček V, Hlinomaz O, Šrámek 

V. Impaired bioavailability and antiplatelet effect of high-dose clopidogrel in patients after 

cardiopulmonary resuscitation (CPR). Eur J Clin Pharmacol. 2013 Mar;69(3):309-17. doi: 

10.1007/s00228-012-1360-0. Epub 2012 Aug 14. PMID: 22890586. 

 

Summary 

Purpose 

The aim of this study was to evaluate the bioavailability and antiplatelet effect of high-dose 

clopidogrel in patients after successful cardiopulmonary resuscitation (CPR). The study ad-

dressed the impact of post-cardiac arrest physiological changes on the effectiveness of oral 

antiplatelet therapy. 

 

Methodology 

This prospective observational study assessed platelet inhibition in patients treated with 

high-dose clopidogrel after CPR using platelet function testing. The pharmacodynamic re-

sponse was evaluated to determine whether standard oral dosing achieved adequate platelet 

inhibition in critically ill patients. 

 

Results 

The study demonstrated significantly impaired bioavailability and reduced antiplatelet ac-

tivity despite high-dose clopidogrel administration. A substantial proportion of patients 

failed to achieve adequate platelet inhibition, indicating that standard dosing strategies may 

be insufficient following cardiopulmonary resuscitation. 

 

Conclusion 

The findings demonstrated that optimisation of antiplatelet therapy in critically ill patients 

requires evidence generated specifically in this population. The study highlights the im-

portant role of investigator-initiated clinical research in improving the safe and effective use 

of established therapies in complex clinical settings. 

 

Contribution to the habilitation: This study illustrates the role of investigator-initiated clin-

ical research in optimising existing pharmacotherapy for patient populations that are un-

derrepresented in pre-marketing clinical trials. 
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7.21 Annex 21 

Ruzsíková A, Součková L, Suk P, Opatřilová R, Kejdušová M, Šrámek V. Quantitative anal-

ysis of drug losses administered via nasogastric tube – In vitro study. International Journal 

of Pharmaceutics, 2015;478 (1), 368-371. Doi: 10.1016/j.ijpharm.2014.11.065 

 

Summary 

Purpose 

The aim of this study was to quantify drug losses during administration through a na-

sogastric tube (NGT) and to evaluate the influence of different dosage forms and admin-

istration techniques on the amount of drug delivered. The study addressed a common but 

poorly investigated problem in intensive care, where inaccurate drug delivery may compro-

mise treatment efficacy. 

 

Methodology 

An in vitro model was used to compare five administration methods and six oral dosage 

forms commonly administered via NGT. Drug losses were determined gravimetrically, and 

the suitability of individual administration techniques was systematically evaluated. 

 

Results 

Drug losses ranged from 4% to 38%, depending on the dosage form and administration 

method. Administration techniques involving crushing the medication and preparing the sus-

pension directly in the syringe resulted in the lowest losses, whereas intact pellets frequently 

caused tube obstruction and were unsuitable for clinical practice. The greatest losses oc-

curred during flushing through the nasogastric tube. 

 

Conclusion 

The study demonstrated that the administration technique significantly influences the 

amount of drug delivered via a nasogastric tube. These findings provide practical recom-

mendations for optimising drug administration in critically ill patients and highlight the role 

of investigator-initiated research in improving the safe and effective use of established ther-

apies in routine clinical practice. 

https://doi.org/10.1016/j.ijpharm.2014.11.065
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7.22 Annex 22 

Blahynková H, Součková L, Papiež A. Patient and Public Involvement v klinickém 

výzkumu: od regulatorních požadavků k partnerské spolupráci s pacienty. Klin Farmakol 

Farm. 2026;40(2):112-115 | DOI: 10.36290/far.2026.025 

 

Summary 

Purpose: 

The article aimed to present the concept of Patient and Public Involvement (PPI) in clinical 

research and to demonstrate its evolution from a regulatory expectation to a genuine part-

nership between patients and researchers. It discusses the role of patient involvement in im-

proving the relevance, quality, feasibility, and ethical conduct of clinical research while 

aligning with modern regulatory frameworks, including ICH GCP R3, Quality by Design, 

and the revised Declaration of Helsinki. 

 

Methodology: 

This publication is a narrative review that synthesises current international regulatory guid-

ance, ethical principles, and published evidence on Patient and Public Involvement. It de-

scribes the integration of patients throughout the clinical research lifecycle, including re-

search prioritisation, protocol development, endpoint selection, study documentation, pa-

tient-reported outcomes, and dissemination of research results. 

 

Results: 

The review demonstrates that meaningful patient involvement contributes to more patient-

centred clinical trial design, improves recruitment and participant retention, enhances the 

relevance of study endpoints, and supports the development of understandable study mate-

rials. It also discusses the role of patient advocates, identifies barriers to effective implemen-

tation such as tokenism and insufficient institutional expertise, and highlights the need for 

education and structured frameworks to enable meaningful partnerships between researchers 

and patients. 

 

Conclusion: 

The publication highlights Patient and Public Involvement as a fundamental component of 

contemporary clinical research that extends beyond regulatory compliance to become an 

essential element of high-quality, ethical, and patient-centred research. It demonstrates that 

meaningful partnerships with patients improve study design, facilitate the translation of re-

search into clinical practice, and strengthen evidence generation, reinforcing the central role 

of patient engagement within the modern clinical research ecosystem. 
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8 Conclusion 

This habilitation thesis examined IICTs from a system perspective, extending beyond 

the traditional focus on individual studies, methodological approaches, or regulatory re-

quirements. Across the different areas addressed, it shows that the value and translational 

potential of NCCTs depend not solely on scientific excellence, but on the interaction of rig-

orous methodology, proportionate regulation, sustainable research infrastructures, multidis-

ciplinary expertise, meaningful patient involvement, transparent evidence generation and 

dissemination, and effective pathways for implementation into healthcare. 

The publications included in this thesis illustrate the broad spectrum of contributions 

made by NCCTs. They demonstrate how NCCTs and related concrete IICTs can contribute 

to the optimisation of existing therapies, comparative evaluation of therapeutic strategies, 

development of validation of approaches support precision medicine, investigation of 

ATMPs, and generation of evidence addressing clinically relevant questions arising from 

routine healthcare. Beyond individual clinical studies, the work presented also addresses the 

conditions necessary for such research to be conducted effectively, including research ca-

pacity, regulatory support, collaborative infrastructures, and patient involvement. Together, 

these contributions illustrate the complementary role of IICTs within the wider clinical re-

search landscape, particularly in addressing questions driven by clinical need and public-

health relevance. 

A central perspective emerging from this thesis is an integrated view of IICTs within the 

broader European clinical research ecosystem. Rather than viewing methodology, regula-

tion, research infrastructures, professional competencies, evidence transparency, patient en-

gagement, and implementation as independent components, the work presented demon-

strates their interdependence across the research continuum – from the formulation of clini-

cally relevant questions and generation of robust evidence to its interpretation, dissemina-

tion, and potential implementation in healthcare.  This systems perspective shifts the focus 

from success of an individual clinical trial towards the conditions required for clinically 

relevant research to generate sustainable value beyond the study itself. 

An important implication of this perspective is that the generation of scientifically robust 

evidence represents a necessary, but not sufficient, condition for research impact. Evidence 

must also be accessible and transparent, sufficiently relevant to patients and clinical practice, 

and capable of being interpreted and integrated within healthcare decision-making. Strength-

ening NCCTs therefore requires investment not only in individual studies, but in the ecosys-

tem that enables them: methodological and regulatory expertise, multidisciplinary research 

teams, national and European research infrastructures, professional education and capacity 

building, meaningful patient involvement, and mechanisms supporting evidence translation 

and implementation. As clinical research continues to evolve through precision medicine, 

advanced therapies, real-world data and evidence, artificial intelligence, and increasing in-

tegration between research and healthcare delivery, investigator-initiated clinical research 
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will continue to have an important complementary role within the evolving research land-

scape.  Its close connection to clinical practice enables clinically driven questions to be in-

vestigated across the therapeutic lifecycle, including questions of comparative effectiveness, 

optimisation of established interventions, treatment individualisation, and areas in which 

evidence gaps persist despite limited commercial incentives. At the same time, emerging 

methodological and technological approaches create opportunities to connect clinical trials 

more closely with data generated in routine care and to support iterative cycles of evidence 

generation, evaluation, and refinement. 

Ultimately, this thesis supports the recognition of IICTs not as a collection of isolated 

research activities, but as an integral component of a continuously learning clinical research 

and healthcare ecosystem.  

Its contribution begins with clinically relevant uncertainty: transforming unanswered 

questions from clinical practice into methodologically rigorous research, generating trans-

parent and clinically meaningful evidence, and creating the conditions for that evidence to 

inform subsequent healthcare decisions. Realising this potential requires the interaction of 

investigators, patients, healthcare professionals, research infrastructures, regulators, funders, 

and healthcare systems across national and European levels. 

Within such an ecosystem, the value of IICTs extends beyond the individual trial. It lies 

in the capacity to connect clinical need with evidence generation and evidence with practice, 

while continuously returning new uncertainties from healthcare to research. Strengthening 

this cycle is essential for a sustainable, responsive, and patient-centred clinical research en-

vironment capable of addressing questions that matter to patients, healthcare professionals, 

and society. 
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