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COVID-19 posed one of the greatest challenges to individuals and societies worldwide in re-
cent decades. Public health research, epidemiological and clinical studies were essential to 
track the spread of SARS-CoV-2 responsible for the pandemic and its variants, to better un-
derstand the consequences for health and social life, and to identify effective treatment and 
vaccination methods. Such studies provided policy makers, industry, health care providers, 
and society with an empirical basis for containing and managing the pandemic and for making 
decisions that were based on the most recent data. Therefore, the COVID-19 pandemic excel-
lently illustrates the relevance of data sharing and the importance of providing an effective 
infrastructure. From the researchers’ perspective, there were significant challenges associated 
with this request. In a very short time, numerous projects, studies, and networks had emerged 
to investigate the pandemic, making it increasingly difficult to maintain an overview. Such an 
overview would have been essential to coordinate research activities, avoid unplanned dupli-
cation of research, and to implement studies in a harmonized manner.  

Hurdles already varied vastly when trying to find ongoing studies. Due to the existing 
obligation to register clinical trials in registries, their well-structured metadata are available. In 
contrast, the situation for epidemiological and public health studies was much less clear. Alt-
hough there were several national and international overviews on the Internet, e.g., a COVID-
19 research registry of the American Society for Microbiology [1], the COVID-19 research over-
view of the Medical Informatics Initiative [2], or the German Data Forum [3], these overviews 
were inconsistent in scope, timeliness, and depth of information.  

It became even more difficult when a detailed insight into protocols, survey instruments, 
item banks, and other study documents was requested across studies. Only in isolated cases 
did projects provide access to relevant information. For example, the German Corona Con-
sensus Dataset (GECCO) is a positive example of harmonized data collection based on inter-
national medical IT standards using a coordinated core dataset. It was created in the Network 
University Medicine (NUM) [4], which primarily coordinates hospital-related research [5]. 

In addition, during the course of the pandemic, other obstacles became apparent that 
hampered efficient research: Although in some cases the same individuals were included in 
different studies and further health data of these individuals were stored, e.g., by health insur-
ance companies, there are insufficient options to link these data on an individual level. This 
limits the possibilities of obtaining a sufficiently comprehensive picture of disease occurrence, 
on progression prognosis or vaccination consequences.  
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There was also a need to share even preliminary research results in order to respond 
adequately to the pandemic. As a result, the publication of preprints and the importance of 
preprint servers for sharing results without peer review increased, as the established peer-
reviewed publication process was to slow during this period. 

In summary, despite positive examples, the German clinical studies on COVID-19 and 
corresponding datasets in epidemiology and public health have only insufficiently met the re-
quirements of the so-called FAIR principles [6]. To address this shortcoming, the NFDI4Health 
Task Force COVID-19 [7] was established as part of NFDI4Health [8]. In doing so, the 
NFDI4Health Task Force COVID-19 focused at research related to patients with COVID-19 as 
well as the public health consequences of the pandemic outbreak on the general population. 

This project led to a range of key outcomes that meanwhile serve as a basis for 
NFDI4Health developments. For one part, a first version of a central search portal, the German 
Central Health Study Hub COVID-19, has been established. This application allows users to 
search, explore and retrieve study-related information. The main focus of the application is the 
consolidation of distributed information in order to reduce search time. It has since been ex-
panded to include additional datasets and functionality to form the NFDI4Health German Cen-
tral Health Study Hub (https://csh.nfdi4health.de) (Figure 1). The search engine is comple-
mented by an instrument portal function. This allows COVID-19 related survey instruments to 
be searched semantically. The Maelstrom taxonomy [11],[12] is used for this purpose. This 
taxonomy consists of 18 domains, such as socio-demographic and economic characteristics 
and diseases, which in turn are divided into 135 subdomains (e.g. ICD domains). The following 
link (https://mica.covid19.studyhub.nfdi4health.de/) provides direct access to the function. 

 

Figure 1. German Central Health Study Hub – COVID-19 collection 

An important underlying activity was the development of a metadata model to describe 
studies and related resources. Compatibility with existing registries and standards such as the 
ICTRP [9] and the German Register of Clinical Studies (DRKS) [10], the Minimum Information 
About Biobank Data Sharing (MIABIS), the Maelstrom data model and the DataCite metadata 
schema was taken care for. Mappings against HL7 FHIR and CDISC ODM standards were 
conducted. These results have also been incorporated into the NFDI4Health initiative and are 
already being expanded.   
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Figure 2. Instrument portal 

The initiative also set up and elaborated a range of other services such as tools for 
assessing imaging quality, tools for assessing data quality, and a semantic search engine for 
preprints [13]. Regarding the latter, metadata were queried from the preprint servers medRxiv, 
bioRxiv, ChemRxiv, ResearchSquare, arXiv and Preprints.org and transferred to a shared data 
schema. A terminology was created to identify viral SARS-CoV-2 proteins using a dictionary-
based algorithm, a web-based user interface, and a programming interface were developed to 
provide users with semantic search functionalities.  

This infrastructure makes it easier to find research and its results on SARS-CoV-2 and 
COVID-19 from public health, epidemiology and clinical studies. The described developments, 
which were initiated as part of the NFDI4Health Task Force COVID-19 [12] are also relevant 
beyond COVID-19, as the challenges addressed are generic for finding and exploiting research 
data. Thus, the Task Force COVID-19 may be regarded as a kind of microcosm that served 
as a blueprint for the activities required to successfully implement the services and standards 
developed by the NFDI4Health. 
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