Intelligent Pharmacy 2 (2024) 721-722

Contents lists available at ScienceDirect

KeAil

CHINESE ROOTS
GLOBAL IMPACT

journal homepage: www.keaipublishing.com/en/journals/intelligent-pharmacy

Intelligent Pharmacy

KeAi

INTELLIGENT
PHARMACY

Letter to Editor

Artificial intelligence in anti-dengue drug development

ARTICLE INFO ABSTRACT

Check for
updates

Keywords

Dengue

Dengue virus
Anti-dengue
Artificial intelligence

Dengue fever is a mosquito-borne illness that affects millions of people worldwide. Artificial intelligence (Al) is
being employed in the battle against it. Al is being used to analyse dengue immune repertoires, which may yield
hitherto unheard-of insights into the complexities of dengue adaptive immunity, help in the development of novel
treatments, and influence the creation of vaccines. This Al-driven strategy may contribute to the creation of
dengue fever therapies that are more potent.

To the Editor

Aedes aegypti and A. albopictus are the carriers of the dengue virus
(DENV), which causes dengue illnesses. Dengue is now endemic in more
than 100 tropical and subtropical countries in Southeast Asia, Africa,
America, and certain regions of Europe. An estimated 390 million dengue
infections with 96 million cases exhibiting clinical symptoms, were re-
ported each year, along with 25,000 deaths.! There are four antigenically
distinct serotypes of the DENV: DENV-1, DENV-2, DENV-3, and DENV-4.2
However, due to antibody-dependent enhancement (ADE) or original
antigenic sin, a subsequent infection with a different DENV serotype may
cause a serious disease with complications that lead to dengue hemor-
rhagic fever (DHF) and dengue shock syndrome (DSS).! There isn't
currently a medication licenced by the FDA to treat dengue; instead,
therapy is limited to treating symptoms. Due to strict age restrictions,
dengvaxia, the first licenced dengue vaccine, is not thought to be a safe
and effective dengue vaccine alternative.® Even with improvements in
immunisations and traditional therapies, the discovery of new antiviral
medications is still essential for controlling and preventing DENV
infection.

1. Anti-dengue inhibitors from Al

Al has been used in several research to find possible anti-dengue in-
hibitors. For example, studies have developed the "Anti-Dengue" algo-
rithm, which uses machine learning and a quantitative structure-activity
relationship (QSAR) to identify dengue virus inhibitors.* Another paper
highlights the promise of Al in drug development and vaccine creation by
discussing its application to the analysis of the dengue immune response
and the identification of possible therapies.® Furthermore, FDA-approved
drugs with anti-dengue viral activity were found by a computer screen of
the SWEETLEAD database, proving the usefulness of computational
screening in locating possible inhibitors.® These papers demonstrate how
Al may be used to find anti-dengue inhibitors and how this can affect
medication repurposing and therapeutic development.
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2. Benefits of Al

These benefits demonstrate the potential of Al in enhancing the
prevention, control, and management of dengue fever. The benefits of
using Al in anti-dengue efforts include:

i. Prediction and Prevention: Through the analysis of several
factors including climate, population density, and mosquito hab-
itats, Al models can anticipate and avert dengue epidemics.

ii. Vaccine and Therapeutics Development: Al has the potential to
enhance vaccine design and lead to the identification of novel
medicines by analysing the dengue immune response.

iii. Disease Monitoring and Forecasting: Al technology allows for
real-time monitoring, early warning, and reaction to dengue
outbreaks, assisting in the identification of sensitive areas and the
implementation of successful preventative measures.

iv. Public Health Engagement: With real-time information and
encouragement to adopt dengue prevention measures through
mobile applications and other digital platforms, Al may support
public health participation.

2.1. Anti-dengue inhibitor from natural products using AI

Al has been used to find natural product compounds with anti-dengue
properties. Using Al approach such as virtual screening, researchers have
looked into the potential of natural products like phenolic compounds,
flavonoids, peptides, alkaloids, and terpenes, as well as medicinal plants
and their active phytoconstituents, to control dengue and inhibit viral
replication processes.””® This research show how beneficial Al and nat-
ural products might be in the continuing fight against dengue fever.

2.2. Anti-dengue inhibitor from synthesized compounds using Al

Several compounds, including baicalein-derived,” heterocyclic mol-
ecules,'® and compounds found by virtual screening of small-molecule
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libraries,'! have been synthesised and evaluated for their antiviral effi-
cacy against dengue virus. Additionally, employing docking and
structure-activity relationship studies (SARs), imidazole phenazine de-
rivatives have been synthesised and their inhibitory effectiveness as
anti-dengue drugs verified.'?

2.3. Anti-dengue inhibitor from drug repurposing using Al

Al has been investigated as a potential method for repurposing drugs
to combat the dengue virus (DENV). Quinine, N-acetylcysteine, meto-
clopramide, and indole derivatives are among the putative anti-dengue
drugs that have been found in many investigations and may be used to
treat DENV. A method for identifying repurposed pharmaceuticals that
target DENV has been developed: machine learning-assisted prediction of
small molecule antivirals against DENV. FDA-approved substances with
anti-DENV viral activity have also been found using a focused compu-
tational scan of the SWEETLEAD database. According to this research,
medication repurposing with Al may hasten the identification and cre-
ation of effective antiviral treatments against DENV.*%13

2.4. Anti-dengue inhibitor from protein using Al

Numerous research has investigated the use of AI to develop protein-
based anti-dengue medicines. Al was used to analyse dengue immune
repertoires. The results might have a significant influence on vaccine and
immunotherapeutic design as well as lead to the discovery of novel
antibody treatments.”> Computational approaches have been used in
research to predict dengue-human protein interactions, which are
important for illness prediction and the development of antiviral drugs.14

In conclusion, there is a lot of promise for using Al to discover anti-
dengue medications. Al may be used to forecast the specificity of the
immune repertoire, find novel antibody therapies, and anticipate the
effectiveness of small molecule antivirals against the dengue virus. The
development of Al algorithms to anticipate dengue virus inhibitors and
the application of Al in computational analyses for the creation of dengue
medicines have been highlighted in recent publications. To find new
treatments against dengue, future proposals for the development of anti-
dengue inhibitors may entail investigating Al-assisted prediction and
drug repurposing in greater detail as well as continuing to integrate Al
with other scientific fields.
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