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Abstract. During the current COVID-19 pandemic, the rapid availability of
profound information is crucial in order to derive information about diagnosis,
disease trajectory, treatment or to adapt the rules of conduct in public. The
increased importance of preprints for COVID-19 research initiated the design of
the preprint search engine preVIEW. Conceptually, it is a lightweight semantic
search engine focusing on easy inclusion of specialized COVID-19 textual
collections and provides a user friendly web interface for semantic information
retrieval. In order to support semantic search functionality, we integrated a text
mining workflow for indexing with relevant terminologies. Currently, diseases,
human genes and SARS-CoV-2 proteins are annotated, and more will be added in
future. The system integrates collections from several different preprint servers
that are used in the biomedical domain to publish non-peer-reviewed work,
thereby enabling one central access point for the users. In addition, our service
offers facet searching, export functionality and an API access. COVID-19
preVIEW is publicly available at https://preview.zbmed.de.
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1. Introduction
To find relevant literature, traditional search engines such as PubMed [1], Europe PMC
[2] or LIVIVO [3] are commonly used in the biomedical domain. Since the beginning
of the COVID-19 pandemic, publication of results prior to the usual review process
became even more necessary due to an urgent need for information and knowledge
exchange. As the peer-review process can take up to several months for a single
publication, preprint servers allow faster access and gained popularity. An increasing
number of datasets and services provide access to both peer-reviewed journal articles
and preprints. The COVID-19 Open Research Dataset (CORD-19) [4] integrates
various publications in raw form. Europe PMC services provide web-based access to
several preprints since 2018 and PubMed started a pilot project to integrate COVID-19
related preprints into their database [5]. Based on the user demands of German
epidemiologists to differentiate between reviewed publications and preprints, we set up
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preVIEW, a user-friendly COVID19-related preprint viewer with advanced semantic
search functionality. preVIEW currently enables central access to six different preprint
servers and supports search functionality and corpus analyses through automatic
enrichment with biomedical annotations for diseases, human genes and SARS-CoV-2
proteins. Moreover, we provide an easy-to-use API to access data programmatically.
2. Methods
COVID-19 preVIEW aggregates several preprint data sources where each source
provides a different data format. Therefore, as a first step, a data acquisition and
harmonization component is responsible for data retrieval and conversion into a
common data model. The second component enriches this data with biomedical
annotations based on an integrated named entity recognition (NER) process. Finally,
two end-user components, a web-based user interface (WebUI) and an API, expose the
semantic search functionalities to the user. Figure 1 depicts the key components and
shows how data is passed between the components.

Figure 1. The key components of the COVID-19 preVIEW system embedded in a workflow.

For all preprint servers, we are using specific API calls to retrieve the
corresponding publication metadata. Until now, six different preprint servers (bioRxiv,
medRxiv, aRxiv, ResearchSquare, ChemRxiv and Preprints.org) have been integrated.
Whereas bioRxiv and medRxiv provide a COVID-19 specific website with the
opportunity to access JSON data files directly, specific search queries were defined for
all other resources. The retrieved data is further transformed and embedded into a
common data model, which covers the DOI (if available), the authors, the source (i.e.
preprint server), the title, the abstract and the date of publication.
Enriching the data with semantic concepts or relations is key for building a
semantic search. In the current setting of preVIEW, diseases, genes and SARS-CoV-2
proteins are annotated by an NER workflow. We use TaggerOne [6], a joint named
entity recognition and normalization tool, to detect MeSH disease terms. To annotate
human genes and proteins, we integrated GNormPlus [7] and link the concepts to
HUGO Gene Nomenclature Committee (HGNC) database identifiers. In addition, we
use the annotation engine ConceptMapper [8] with our manually developed SARSCoV-2 protein terminology to detect SARS-CoV-2 protein names, which we provide
under https://github.com/zbmed/preVIEW-COVID-19 (as well as further method
descriptions). To enable semantic search functionality, we index metadata of all
documents including the biomedical annotations obtained through text mining with the
Python library Whoosh [9]. The system offers the possibility to search each field and
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allows building more complex search queries by combining sub queries using Boolean
operators. Furthermore, semantic queries are enabled by indexing the identifiers of the
biomedical concepts.
3. Results
3.1. Data and NER
The data acquisition results in more than 24,600 COVID-19 related articles that can be
queried (05/03/2021). Most of the articles originate from medRxiv (43.1%), 23.8% are
retrieved from ResearchSquare, followed by 12.6% coming from bioRxiv. For
evaluation purpose, a total of 100 documents have been manually annotated with the
annotation tool Doccano [10]. The results of inter-annotator agreement (IAA) and NER
recognition are summarized in Table 1. For all three entity classes, we have high IAA
between 93.95% and 97.87% F1-score for relaxed matches (ignoring one text
boundary) and between 87.77% and 91.10% F1-score for exact matches. The automatic
NER performs very well for diseases and SARS-CoV-2 proteins with F1-scores of
90.16% and 94.42% for relaxed matches. However, for human gene recognition only
an F1-score of 74% was reached due to a low precision of 61.58%. The error analysis
revealed a number of false matches annotating virus proteins as human proteins.
Table 1. Inter-annotator agreement and NER results
IAA
Modified TaggerOne
IAA
GNorm Plus
IAA
ConceptMapper

Entity Class
Disease
Gene
SARS-CoV-2 proteins

Precision [%]
96.35 (93.43)
85.93 (80.93)
98.57 (89.70)
61.58 (59.80)
95.36 (90.07)
90.00 (75.78)

Recall [%]
91.67 (88.89)
94.82 (89.31)
97.18 (85.92)
92.72 (90.04)
93.51 (88.31)
83.41 (70.24)

F1-Score [%]
93.95 (91.10)
90.16 (84.92)
97.87 (87.77)
74.00 (71.87)
94.42 (89.18)
86.58 (72.91)

3.2. WebUI and API
The COVID-19 preVIEW WebUI shows users an overview of the most recent preprint
publications. For each publication metadata such as title, authors, DOI (if available),
date of publication, and source for each publication are shown. Furthermore, direct
links to both the full-text PDF version as well as to the article on the corresponding
preprint server are given. Detected concepts are highlighted, additional information
(such as synonyms, concept definition, ontology hierarchy) can be seen via a mousehover or clicking on the term. To find relevant literature, a search bar is provided on
top that enables both simple and complex search queries. Additional facets, provided
on the left side, allow the users to further filter the search results. A screenshot of the
COVID-19 preVIEW system is depicted in Figure 2. The first facet allows users to
filter results based on their publishing dates in monthly intervals. Second facet shows
the most abundant concepts for diseases, genes and SARS-CoV-2 proteins.
Furthermore, a table icon guides the user to a detailed overview of all detected concepts
with their frequencies. A selection of a facet item refines the search.
On the right hand side, the data distribution of the preprint servers is visualized for
the current search query. Furthermore, the user can filter the search result by selecting
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the resources. The user can also customize the visualization of concepts by enabling or
disabling the highlighting of certain annotations. An export of the results either in
Endnote or BibTeX bibliography formats is available.
The RESTful API with documentation and examples is available at
https://preview.zbmed.de/api.

Figure 2. A screenshot of the COVID-19 preVIEW system.

4. Discussion
Especially in times of a pandemic, the rapid generation and sharing of new knowledge
is indispensable. Hence, the amount of available preliminary research results in the
form of preprints is increasing enormously and new centralized access modes are
necessary to integrate the relevant preprint services. Although several search engines
such as PubMed and Europe PMC now include preprints in their COVID-19 search set,
we believe it helps the research community by providing a separate service to distinct
between peer reviewed articles and preprints.
The presented semantic search engine COVID-19 preVIEW provides a single
entry point to search for COVID-19 related preprints aggregating six different preprint
servers. In future, we intend to extend our service with further resources.
In the current version of our service, we provide a user interface with a high
number of functionalities such as graphical overviews with simple querying of
publications for certain time periods or preprint sources and provide also advanced
filter opportunities.
Furthermore, through an automatic NER workflow, we enable semantic search.
Other prominent examples of semantic search engines are PubTator Central [11] and
SCAIView [12], which both offer biomedical annotations such as diseases, genes or
drugs and statistical overviews of the most frequently annotated terms. Similarly, but
restricted to full text, Europe PMC offers text mining based annotations. In preprints,
automatic indexing is especially important since no other indexing has been addressed
to this category. Although these annotations are not always correct, we could show
annotation performance over 90% F1-score for two out of three classes. COVID-19
preVIEW has been developed based on the acute need during the current pandemic.
However, the simple, modular design makes extensions to other entity classes or usage
for new use cases easily possible.
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5. Conclusions
In this work, we presented a COVID-19 related preprint viewer which, to the best of our
knowledge, is the first semantic search service that allows unified access to resources
published in different preprint servers. It provides both web-based and programmatic
access, and enriches publications from six different preprint servers with biomedical
annotations. While this service has been developed relating to the current COVID-19
pandemic, the easy and modular system allows expansion to different use cases.
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