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Module 7: Research considerations, knowledge 
and evidence gaps  
Researching the spread and evolution of pandemic viruses is complicated. Before COVID-19, the 
approach of governments and multi-laterals to pandemic preparedness had remained largely 
abstract. The rapid scale-up of research during COVID-19 reaped many rewards. It also 
highlighted key gaps in knowledge that remain to be filled. This module provides an overview of 
areas where scientific advancement remains a priority. 

Research design considerations 
The COVID-19 pandemic was unprecedented, and the European Union and its Member States 
worked rapidly to direct research resources towards international collaboration on pandemic 
surveillance, understanding and response. Repeated studies corroborate the benefits of an 
integrated and comprehensive, internally collaborative surveillance system, and shed light on its 
limitations and on the need for additional research to improve future implementations of 
participatory surveillance platforms (Wittwer, S. et al, 2023). International collaboration is urgent 
and essential for pandemic response to effectively monitor pathogenesis, variants of concern, 
virulence of new variants, and response to vaccines.  

Standardized approaches are needed 
Translating clinical data and research findings among labs and clinics is essential to enable 
effective interpretation of results and accurately inform evidence-based recommendations and 
procedures. Bridging the information gaps that exist among labs and clinics, and sharing data and 
evidence across national boundaries is difficult, but invaluable. Funding and trust-building are 
required to maintain such international collaboration; a wealth of tools, including digital 
innovations are available for this purpose. Future studies should aim for a comprehensive patient 
assessment, focused on factors that may influence the evolution or the diagnosis, such as the 
baseline characteristics of the patients, evolution, and treatments, should be consistently 
assessed across studies. Establishing consistent, agreed upon definitions and procedures for 
these studies is likewise important to effectively evaluate patient follow-up and quantify the 
burden (Minotti, C. et al, 2024). For example, a standardized approach to investigation and 
reporting on SARS-CoV-2 coinfection with comorbid conditions is needed. 

It would be strategic to prospectively identify how data can be harmonized to facilitate 
comparability. Some countries made a national effort to develop a single protocol, but this 
remains challenging to do internationally. In larger randomized trials, there were more effective 
efforts to standardize protocols at the international level. Observational studies present unique 
challenges as they are composed of many data levels that require harmonization. 

Further efforts are needed from individual country governments to support the adoption of 
common standards for health data. Additionally, as foreseen also by the General Data Protection 
Regulation (GDPR) in the European Union, unprecedented public health threats such as the 
COVID-19 pandemic should prompt the re-evaluation of certain very stringent local legal and 
ethical requirements that do not allow researchers to deliver informative research in a timely 
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manner. Alternatively, Member States could provide common guidance on the application of 
such requirements in pandemic scenarios (Taconelli, E. et al, 2022).  

Data challenges and needs  
Future studies should aim for a comprehensive patient assessment, focused on factors that may 
influence viral evolution or accurate diagnosis, such as the baseline characteristics of the 
patients. Clinicians should screen and treat for co-morbid infections in patients with SARS-CoV-
2 who receive specific immunosuppressive COVID-19 therapies. Additionally, standardized 
guidelines for reporting future research in this area should be developed (Rosca, E.C. et al, 2023). 
The application and translation of most existing COVID outcome prognosis scores appear 
unreliable, with a high risk of bias. Guided development and predictor selection would improve 
the generalizability of the scores and may enhance future pandemic preparedness (Appel, K. et 
al, 2023). 

The Cohort Coordination Board (CCB) endeavored to infer a possible set of variables from 
studying long COVID that could be useful for future post-infective studies. However, it is 
challenging to define a pre-determined set of variables, because they are influenced by factors 
such as clinical sites, subjectivity of healthcare professionals, local culture, organization of local, 
regional, and national health systems, and the time and resources of patients.  

Reported cases are a considerable underestimate and a generally poor predictor of true infection 
burden, especially because case reporting differs by age. An inference-based modeling approach 
to reconstruct the burden of true infections and hospital admissions in children, adolescents, 
and adults can be used to understand age-specific epidemiology through successive pandemic 
waves in countries where random community surveys uncovering true pandemic dynamics are 
absent but basic surveillance and statistical data are available (Bodea, O. et al, 2024). 

Rate of clearance is a robust outcome measure for pathogen clearance studies. Pharmacometric 
evaluation characterizes therapeutic responses. This allows comparison between drugs and 
between doses and informs the selection of therapies for evaluation (such as in phase 3 clinical 
trials) or deployment (PLATCOV presentation CCB meeting 20 May 2024).  

Vaccine hesitancy and treatment follow-up are major barriers to 
pandemic response 
The impact of vaccine research and development is weakened when people do not trust the 
science enough to be vaccinated. We have an incomplete understanding of why people are 
influenced by misinformation and disinformation about vaccines. Even with extensive evidence 
of a vaccine’s effectiveness, if the context is not considered or effective messaging is not 
developed, many people may still refuse to be vaccinated. Further, some patients and study 
participants are not motivated to return for follow-up visits. Reasons for this are varied and may 
include COVID-19 no longer being perceived as a threat. As the worst impacts of the pandemic 
wane, what arguments can support continued research and foster trust in science that facilitate 
increased vaccination rates in the future? Clinical scientists need to collaborate with social 
scientists to better understand these drivers, yet to date, there has not been enough of this type 
of collaboration – more is needed in the future.  
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CoVICIS and cohort studies established resources that will be 
helpful in the future 
Several virological and serological biobanks have been created that can provide a wide range of 
data and insights to inform future pandemic response, including sequencing data, variant 
characterization, long-term sequelae, cross-cohort comparison, and the analysis of the 
differences by host genetics. Nasopharyngeal swabs and blood taken will continue to enable 
sequencing of the virus to assess the influence of host genetics in the response to different 
variants of concern or vaccination. In future outbreaks, researchers can access those samples 
and see if there is evidence to inform biomedical and public health responses to new or emerging 
variants. 

High participation rates needed 
High participation rates are key for participatory surveillance data to adequately mirror traditional 
infectious disease surveillance. Traditional surveillance (TS) usually relies on health care 
providers and generally suffers from reporting lags that prevent immediate response plans. 
Participatory surveillance, an innovative digital approach whereby individuals voluntarily monitor 
and report on their own health status via web-based surveys, has emerged in the past decade to 
complement traditional data collection approaches. A study found that where participation was 
high, a significant trend between lagged participatory surveillance data and traditional 
surveillance infection rates was found, suggesting that participatory surveillance data could be 
used for early detection. Wittwer, S. et al. (2023) found that forecasting models integrating both 
approaches increased accuracy by up to 3% relative to a 14-day forecast model based exclusively 
on traditional surveillance data. These results corroborate previous studies regarding the benefits 
of an integrated and comprehensive surveillance system and shed light on its limitations and on 
the need for additional research to improve future implementation of participatory surveillance 
platforms (Wittwer, S. et al., 2023).  

Machine learning 
Federated data analysis1 and machine learning does offer a solution for the delivery of a highly 
agile, robust and scalable system enabling fast real-time analysis of highly sensitive and up-to-
date clinical data. It could also enable integration of the clinical participant-level data with the 
complex data that is often not formatted into a table. Thes solution requires that data owners are 
equipped with the infrastructure and expertise to maintain the local nodes of harmonized 
datasets. This requirement, in itself, poses a challenge because not all federated approaches are 
created equal since some systems rely on more resources than others. Furthermore, the fact that 
analysts cannot directly see the data, prompts the question about their ability to identify the 
source of potential distortions.  

 
1 Data federation is a software process that enables numerous databases to work together as one. Using 
this technology is highly relevant for accessing sensitive biomedical health data, as the data remains within 
appropriate jurisdictional boundaries, while metadata is centralized and searchable and researchers can 
be virtually linked to where it resides for analysis. See here. 
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Centralizing data infrastructures 
Centralized data infrastructure is still important and – where data can be shared centrally (e.g., 
when broad informed consent for future use is available) – may be the preferred option because 
of the ease of curation and storage and the need for computational resources for OMICS data 
analysis. While the federated approach is further developed, the centralized approach will remain 
an important alternative, especially if the data is shared between trusted institutions with the 
appropriate safeguards in place (Taconnelli E. et al, 2022). 

An important consideration that concerns both centralized and federated arrangements relates 
to the limits of anonymization conversions: data cannot be converted in any formats and 
anonymized indefinitely and therefore pseudonymization is used. The problem, as emerged from 
the SYNCHROS stakeholders' dialogue, is that the legal basis for such pseudonymization 
conversions is still unclear. Manipulation of data for pseudonymization/anonymization purposes 
may undermine its scientific value. An important way forward is thus to ensure any manipulation 
of data for pseudonymization purposes will be aligned to the longitudinal characteristics 
of cohort studies concerned (i.e., temporal and location dimensions). The proposal for a 
Regulation the European Parliament and of the Council for a European Health Data Space 
(EHDS)2 offers a promising framework to address many of the challenges addressed in this paper, 
where the future EHDS regulation would provide the much needed legal basis to access and use 
secondary health data under European Union’s GDPR (for research, innovation, policy 
making, patient safety or regulatory activities) and where the EHDS would be built on strong data 
governance, data quality and interoperability.  

It will be important to monitor the evolution of this legislation and its practical application by 
European Union Member States according to the provisions foreseen (e.g., the setting up of 
a digital health authority at MS level; a common infrastructure at EU level to facilitate cross border 
exchange of electronic health data; self-certification schemes for Electronic Health Record 
systems to ensure interoperability; the secure processing environment for secondary data and 
related costs; and provisions related to the joint controllership for EU infrastructures) (Taconelli, 
E. et al, 2022). 

Data collection and overall study limitations  

Cohort size 
Many studies, especially those relating to key populations, cited small population and cohort size 
as a limiting factor. This argues for greater funding and time to include larger populations as larger 
sample size strengthens findings (Parisi, S.G. et al, 2022). More longitudinal data, over a longer 
period of time, is needed on COVID-related topics for strategic policy making and preparation for 
the next pandemic. Among others, a six-month research project may be sufficient to draw 
preliminary conclusions, but longer follow-up is mandatory to confirm the research hypothesis 
(Zuccoti, G., et al, 2023). While the WHO or Africa Center for Disease Control (CDC) will conduct 
long term surveillance, their research will not provide as in-depth evidence as multi-nationally 
coordinated research studies like CoVICIS and are less likely to research correlates of immunity. 

 
2 Currently close to adoption, see here. 
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Insufficient admin / register data  
For primary research, administrative and register data was sometimes insufficient to fully answer 
the research questions. Hospital and health system administrative codes describe and account 
for medical conditions, but administrative codes often do not give a granular enough picture of 
the severity of these conditions, possibly resulting in residual confounding. Register-based data 
did not fully facilitate identifying and grading the severity of investigated health conditions 
(Hedberg, P. et al, 2023). 

Incomplete, unclear or missing data 
Data extraction could be challenging due to missing, incomplete, or unclear descriptions of the 
information. This could be due to the need for standardized methodology and clear reporting 
criteria contributing to substantial methodological variation in SARS-CoV-2 studies. Intensive 
Care Unit capacities and admission criteria differ substantially by geographical setting, thus 
making it more difficult to evaluate generalizability between  studies. (Hedberg, P. et al, 2023)  

Researchers found it difficult to detangle the contribution of COVID-19 disease from other co-
infections that would naturally place immunocompromised individuals at risk for re-activation of 
untreated comorbid infections. It was also difficult to determine the effect of pre-existing co-
infections on the severity of COVID-19 (Rosca, E. et al, 2023). 

For secondary, meta-analysis, data relating to secondary outcomes (lost school days, activity 
limitation, and emergency department evaluations) were only available from few studies, all on 
post-COVID, indicating a gap in current knowledge about long-term effects of post-viral 
conditions on children, their families and quality of life. There was limited data available from 
Asia and South America and a complete lack of data from African countries, which was also 
highlighted in a 2021 bibliometric analysis (Minotti, C. et al, 2024). 

In some contexts, data on reason of hospital discharge was not available; policies governing data 
capture at time of hospital discharge could be standardized across the EU or internationally 
(Thorne, C. Presentation during CCB call June 2024). 

Key take-away Recommendation 

International collaboration is urgent 
and essential for monitoring 
pathogenesis, variants of concern, 
virulence of new variants, and response 
to vaccines for pandemic prevention 
and response.  

To make pandemic prevention and response 
more effective, governments and multilaterals 
would be wise to establish permanent, dedicated 
funding for international research collaboration  

Conducting in-depth monitoring of the 
responses of diverse populations over 
time enables understanding of how viral 
mutation affects vaccine effectiveness 
and health outcomes 

To access the evidence necessary for ongoing 
pandemic response, governments and 
multilaterals should invest sufficiently in 
longitudinal research for monitoring of diverse 
populations’ response to variants of concern. 

http://www.covicis.eu/resources/
mailto:karen@bonstar.be
mailto:SPalmer@iavi.org
https://onlinelibrary.wiley.com/doi/10.1111/joim.13700
https://ccforum.biomedcentral.com/articles/10.1186/s13054-023-04722-0
https://www.mdpi.com/2414-6366/8/5/248
https://www.sciencedirect.com/topics/medicine-and-dentistry/quality-of-life
https://www.sciencedirect.com/science/article/pii/S2589537024000154#sec4


CoVICIS Technical Synthesis for Public Policy  |   March 2025 

 www.covicis.eu/resources/ 
                karen@bonstar.be  |   SPalmer@iavi.org  Page 6 of 6 

Small cohort size and a lack of 
standardize protocol between different 
studies limits generalizability of results. 

Funding for research studies that seek to 
understand and respond to pandemics that affect 
all populations should be substantial enough to 
ensure that the population / cohort sample size is 
large and/or well-connected with comparable 
studies in other contexts or with other cohorts. 

Longitudinal monitoring of specific 
cohorts is necessary to confirm the 
effects of specific risk factors over time.  

Funding for long-term research projects can 
increase the value of the results. 

Register-based data and administrative 
codes are sometimes not sufficient to 
answer the research questions fully. 

Multilaterals may want to establish an  
administrative / register-focused data review 
panel to identify and address major gaps.  

Substantial gaps exist in accessibility of 
data from other regions of the world.  

To improve pandemic response, international 
decision-makers may work to increase 
accessibility to data from all world regions. 
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