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Abstract: The COVID-19 pandemic has resulted in an unprecedented acceleration in scientific production
across multiple disciplines. The vast number of publications available makes it challenging for healthcare
professionals and researchers to keep up with the current state of knowledge regarding COVID-19. This article
presents covid19-help.org, a free expert-curated database designed to increase the availability of relevant
original data related to COVID-19 treatment and prevention via immunization. To accelerate the process of
identifying relevant original scientific publications and to simplify annotation of their content, the database
uses our artificial intelligence in medical literature (AIM.lit) tool. The article provides an overview of the
covid19-help.org database design, the criteria used to select publications, and the use of the AIM.lit tool. The
database allows users to easily search and filter records, provides concise information on individual substances
and their mechanisms of action, lists relevant original scientific publications with annotations, and offers links
to external resources. The AIM.lit tool increases the speed of publication selection and extraction of basic
relevant information, without compromising the validity of the data. The technology and experience gained
from creating the covid19-help.org database and its tools could also be useful in other areas where scientific
information organization is a challenge.
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1. Introduction

The COVID-19 pandemic has imposed an unprecedented burden on healthcare workers and
healthcare provision [1]. Generally, scientific production in biomedicine is rapidly increasing. More
than 1 million papers every year are indexed in the PubMed database, with the number increasing
by 8-9% annually [2]. In response to the pandemic, there has been an extreme acceleration in scientific
production across various disciplines. Currently, there are more than 350,000 publications associated
with the keyword “COVID-19” alone indexed in PubMed
(https://pubmed.ncbi.nlm.nih.gov/?term=COVID-19). The complexity and the volume of the data
impede overwhelmed healthcare professionals, as well as researchers, from gaining a comprehensive
understanding of the current state of knowledge regarding the management of this disease.

Several international initiatives are accumulating research data related to COVID-19 and allow
their further analysis by users [3]. However, simple access to practically usable information is often
complicated by the absence of annotations, insufficient or too general definitions of criteria for the
articles” inclusion in the database, data redundancy, or the need for advanced data mining tools to
extract information.

Our free database covid19-help.org was designed to increase the availability of relevant data for
healthcare professionals, scientists, and the general public. The aim of covid19-help.org is to shorten
the time needed to identify relevant original scientific publications (presenting data regarding the
effectiveness of substances in relation to the treatment of COVID-19 or prevention of SARS-CoV-2
infection via immunization) and their conclusions. To make this approach feasible, we have
developed and applied models of artificial intelligence (Al) to assist research paper selection and text-
mining.
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2. The covid19-help.org Database

Prior to the COVID-19 outbreak, we had built a database collecting scientific data on the
effectiveness of therapies for cystic fibrosis with respect to the disease-causing mutations (https://cf-
help.org/). The explosion in the number of scientific papers on COVID-19 [4] inspired us to use our
experience and create covid19-help.org.

The number of published peer-reviewed papers immediately after the onset of the pandemic
was limited. Therefore, our database also listed relevant preprints, which were gradually replaced by
final versions after the peer-review process completion. By mid-2020, enough peer-reviewed papers
were available. For quality assurance, only publications indexed in the LitCovid database were
considered for covid19-help.org. LitCovid indexes publications from PubMed related to COVID-19
[5].

Covid19-help.org presents only publications fulfilling defined criteria: i) open access to the full
text in English; ii) the publication provides experimental or observational data on the efficacy of a
defined substance (or group of substances) in the treatment of COVID-19 or prevention of (severe)
SARS-CoV-2 infection by immunization; iii) the data in question are original (i.e., not previously
published, apart from preprint servers). This filter ensures that the publications which are irrelevant,
inaccessible, or do not provide original experimental or observational results, are eliminated and the
browsing dataset for the user is greatly simplified.

The workflow for publishing an entry on covid19-help.org is following: i) identification of the
publication based on selection criteria; ii) evaluation and annotation of the content; iii) linking the
entry to the records of defined substances. If a record is not found in covid19-help.org, it is created.

The covid19-help.org database allows users to easily search and filter records for substances,
references, or other components of the database that provide general or interesting information
linked to COVID-19. The database provides concise general information on individual substances
(including synonyms, commercial products, or chemical structures) and describes their mechanism
of action and the level of evidence regarding their putative anti-COVID-19 activity. Links to external
sources of information (e.g., PubChem, DrugBank, or Wikipedia) are listed. The substance entry
indicates when there is an approval for the use of the substance by selected drug regulatory
authorities (European Medicines Agency, The Food and Drug Administration, or Medicines and
Healthcare Products Regulatory Agency) and offers links to registered clinical trials
(ClinicalTrials.gov) if available.

3. Use of Al in Text-mining

Initially, the identification of publications was carried out exclusively manually by experts.
However, due to the increasing volume of scientific production, as well as the expansion of
annotations, we have developed Al models that accelerate the process. Al enables identification of
relevant publications based on the defined criteria using their abstracts or even titles, where abstracts
are not available. The sensitivity of these models in the process of validation was more than 94% and
the specificity was more than 90%. The annotation of publications is further accelerated by an Al
model that helps to identify key sentences in the text that succinctly summarize the results. Based on
validation studies, the current model reaches the sensitivity of 85 % with a false positivity rate below
43 %. This model is still being improved and we hope to decrease the false positivity rate below 20 %
without impeding the sensitivity. We estimate the current models to decrease the time needed to
extract the desired basic information from LitCovid by 80% without compromising validity of the
data.

The testing set of all references available for processing (bulk export from LitCovid available
until June 2022) contained 245,822 references. Based on our definition of relevance, Al identified
30,086 papers as relevant via abstract and further 1,128 via title where abstract was not available. This
means that 12.7% of the papers were estimated to contain original data fulfilling the criteria for
inclusion in covid19-help.org database.

The key content assigned to individual substances is a list of relevant original publications,
which are sorted based on whether their conclusions support or contradict the assumption that the
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respective substance has potential for the treatment or prevention of (severe) COVID-19. Most
publications are briefly annotated (e.g., with information on the results, associated SARS-CoV-2
variants, dosing, or sample size). Available are tags which identify the type of study, the type of
tested substances, the severity of COVID-19 in the assessed sample before treatment, and many other
parameters.

As of March 2023, we provide records for 1647 substances, of which 501 are already used in the
management of other diseases. Covid19-help.org lists various categories of substances, from small
molecules, through biopolymers and defined mixtures, to cell products. The publications listed
provide different levels of evidence, ranging from in silico modelling of interacting structures,
through in vitro and animal models, to clinical studies. The included studies focus on the activity of
substances in various phases of infection, including prevention of infection by humoral immunity,
inhibition of internalization of viral particles by cellular machinery, inhibition of viral replication by
virus-encoded proteins, or suppression of the excessive inflammatory reaction triggered by SARS-
CoV-2 infection.

The data within the covid19-help.org database are freely available, exportable in .xIs and .csv
formats, and accessible for use by other software tools through APL In just one year in 2022, covid19-
help.org attracted more than 17,000 users from all inhabited continents.

4. Conclusions

Despite the availability of vaccines and selected antivirals [6, 7], given the persisting risk of
emergence of resistant SARS-CoV-2 variants [8], it is necessary to continue intensive research and
development of safe and effective pharmacological tools for the prevention and management of
COVID-19. Treatment and immunization options are especially needed for vulnerable populations
[9]. Continuous mapping of the scientific output in this area therefore remains essential for correct
epidemiological and individual decision-making. The experience gained in creating the covid19-
help.org database and its tools, including AI models, could be also applied in other areas where
organization of scientific information limits the development of knowledge.
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