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ABSTRACT

Objectives: The aim of this study was to analyze clinical trials using topic modelling to identify emerging vaccine
progression topics around the globe.

Methods: The most important computational problem for the modeling of topics is using the observed documents to
infer the hidden topic structure. The topic model was developed on the basis of data recorded on the WHO
International Clinical Trials Registry Platform (ICTRP) between 3 February and 11 August 2020.

Results: Show the top 10 topics based on the topic model that has been created. These topics are explored in the
reviews and studies of clinical trials related to the development of the COVID-19 vaccine.

Conclusion: This study aimed at the clinical trials registered at ICTRP and showed the recorded monthly clinical
trials as well as the top 15 countries vying for the COVID-19 vaccine from 3 February to 11 August 2020. Using the
dataset of the collected clinical trials, the topic model was developed to examine emerging trends in vaccine

progression. J Microbiol Infect Dis 2020; 10(4):XXXXX.
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INTRODUCTION

Numerous pneumonia cases were identified due
to a mystery virus in December 2019, in Wuhan,
Hubei, China. In addition, the World Health
Organization (WHO) had issued an
epidemiological warning dated 31 December
2019. The Chinese scientists had identified
severe acute respiratory syndrome coronavirus
2 (SARSCoV-2) as the causative pathogen [1].
SARS-CoV-2, the cause of coronavirus disease
2019 (COVID-19), has disseminated all over the
globe leading to the ongoing pandemic. COVID-
19 had inflicted 21,294,845 patients and resulted
in 761,779 deaths as of 16 August 2020 as
stated in the daily situation report of the WHO
[2]. In this situation, medicine domain scientists,
and researchers from over 150 countries are
trying to find treatments and medicines that can
save the lives of infected people [3]. As of 20
August 2020, researchers around the world had
constructed more than 165 coronavirus vaccine

candidates and 32 of them are in clinical trials
[4]. Currently, COVID-19 has no effective
treatment. Therefore, it is of interest to develop
treatment and prevention agents to combat the
viral outbreak. We are specifically interested in
gleaning information using clinical trial data
available in the public domain to foresee vaccine
projections.

A clinical trial would be any scientific study that
retrospectively applies one or more health-
related treatments to particular people or groups
of people to determine the impact on health
outcomes [5-7]. Even clinical trials can be called
interventional trials. Interventions include, but
are not limited to, medications, enzymes, as well
as other biologicals, medical interventions,
radiological procedures, devices, behavioral
treatments, changes in the treatment process,
preventative medicine, etc. It includes Phase | to
Phase IV trials in this conceptualization. The
International Clinical Trials Registry Platform
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(ICTRP) is a multinational program aimed at
making knowledge freely accessible about all
clinical trials involving humans. If an authority in
a member State (such as a Ministry of Health or
a National Regulatory Authority) is interested in
creating a new registry of clinical trials that fulfills
WHO requirements (or improving an existing
registry), or in developing policies that involve
registration in an existing primary registry, then
they may approach the ICTRP for assistance [8].

METHODS
Dataset

The clinical trials dataset was collected from the
International Clinical Trials Registry Platform
(ICTRP) of the WHO which was registered
between 3 February and 11 August 2020. It
contains 4957 records with 43 fields including
Trial ID, Last Refreshed on, Public title, Primary
sponsor, Date registration, age details, Study
type, Phase, Countries, Contact details, results
details. In this study, these records were used to
analyze emerging vaccine progression topics
across the globe between 3 February and 11
August 2020.

Analysis

To construct the topic model, the document-term
matrix (DTM) was computed using the field of
public title, which is the textual content of clinical
trials. The purpose of the topic modeling is an
eventual discovery of the topics in a collection of
documents. The structure of the topic is the
distribution of topics per document, and words
per topic, i.e. hidden structure. The most
important computational problem for the
modeling of topics is using the observed
documents to infer the hidden topic structure.
The topic model such as latent Dirichlet
allocation (LDA) [9] was implemented on dataset
in this work. The number of topics should be
pre-set in advance, in order to fit the LDA model
to a specific document-term matrix. Moreover,
the estimation, using Gibbs sampling, requires
value information for earlier distribution
parameters. The following have been set in our
experimental work; 10 / k for a, the topic
distribution of documents 6 and 0.1 for ¢, and
the term distribution of the topics .

All experiments were conducted on a machine
with the following specifications: Processor: Intel
Core i3 @ 2.20 GHz, RAM: 8 GB, Windows 8;
64-bit operating system and R version 3.5.1.

RESULTS

Figure 1 shows the number of trials registered
between February 3 and August 11, 2020. In the
month of February 186 clinical trials were
reported followed by 416, 453, 844, 950 and
1223 in the months of March, April, June and
July respectively. As noted, the clinical trials for
COVID-19 are gradually increasing with 884
clinical trials recorded in August.

Figure 2 displays the top 15 countries worldwide
based on the number of clinical trials registered
at ICTRP as of 11 August 2020. It shows that
China is in top with 855 clinical trials, others with
726, 512, 444, 336, 293, 291 236, 126, 126,
118, 115, 103, 101 and 94 trials are USA,
France, Iran, India, Germany, Spain, Italy,
Brazil, Canada, the Netherlands, Egypt, Japan,
Australia and Belgium.

The visualization in Figure 3 helps us
understand the 10 topics related to COVID-19
vaccine progression which is derived from the
topic model that has been created. The topic #1
narrated the clinical characteristics  of
pneumonia coronavirus patients, the topic #2
reported as randomized, double blind placebo-
controlled trial to evaluate and safety of patients,
the topic #3 stated as prospective cohort study
of convalescent plasma, the topic #4 indicated
that COVID-19 acute respiratory distress
syndrome (ARDS), the topic #5 says that study
of immune response to SARS infection, the topic
#6 described the management of critically ill
patients with pulmonary, the topic #7 labelled
the  multicenter, open-label, randomized-
controlled trial, the topic #8 portrayed the
psychological impact of the COVID-19 pandemic
on healthcare workers, the topic #9 described
the link between patients vitamin levels with risk
factors for COVID-19 and the topic #10 tells that
hydroxychloroquine for the treatment of patients
with mild to moderate COVID-19.
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Number of clinical trials globally, between 3 February and 11 August 2020

1250 -
1000 - 950

= 844 St

® 750-

£

S

S

° -

£ 500

-

£

-

=
250 -

: N
. fé“ @é‘ Vé‘ & & = © S

Month

Figure 1. Showing the monthly wise clinical trials between 3 February and 11 August 2020 registered at the
International Clinical Trials Registry Platform.

Top 15 countries in COVID-19 clinical trials as on 11 August 2020
855
‘ 750-
5
S
'€ 500-
©
L
o
= 293 291
=]
g 250-
= . 126 126 118 115 103 101
o- 2 2 & 2 QA O <5 > <~ -<b <b
ol S - RTL R R & N &
o’(\ b 4’00 = 0§‘b "Q W .é G\ \'g o(;é 0\&
S >
Country

Figure 2. Display the top 15 countries worldwide based on the number of clinical trials registered between 3
February and 11 August 2020 at the International Clinical Trials Registry Platform.
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Figure 3. Show the top 10 topics addressed in the reviews and studies of clinical trials related to the advancement of
the COVID-19 vaccine created using the LDA topic model on the International Clinical Trials Registry Platform

between 3 February and 11 August 2020.

DISCUSSION

One of goals of this study was to examine
whether it was important to calibrate for trials to
be included in clinical studies by using freely
searchable trial registers instead of massive
bibliographic databases such as MEDLINE (U.S.
National Library of Medicine). The International
Clinical Trials Registry Platform (ICTRP) is a
global initiative aimed at making information
publicly available on all clinical trials involving
humans. In this study, the top 10 topics were
addressed in the reviews and studies of clinical
trials related to the advancement of the COVID-
19 vaccine developed using the LDA topic
model on the International Clinical Trials
Registry Platform between 3 February and 11
August 2020.

This study addressed the clinical trials recorded
at ICTRP and showed the reported monthly
clinical trials and also the top 15 countries racing

to find the COVID-19 vaccine from February 3 to
August 11, 2020. Using the collected clinical
trials dataset, the LDA topic model was
developed to explore emerging trends of vaccine
progression.
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