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Abstract: Objective: In 2022, monkeypox becomes a new global public health threat. Monkeypox has been present
in Africa for a very long time. The COVID-19 epidemic has been affecting this region for some years. The outbreak
state persists. The coexistence of the two diseases is an intriguing discovery. There is no documentation of the
co-occurrence. Methods: The possibility of coexisting of the two lethal illnesses, monkeypox and COVID-19, is an
intriguing scientific subject. Using bioinformatic pathophysiological pathway analysis, the authors investigated the
pathophysiological pathways of COVID-19 and monkeypox. Results: The most common pathway was identified. An
interleukin-1 receptor antagonist-like protein has been identified as a common pathway between the pathogenic
processes of monkeypox and COVID-19. Conclusion: The findings could explain why severe COVID-19 and monkeypox do not coexist.
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Introduction
In modern clinical medicine, novel zoonotic
infections are a major source of worry [1]. A
serious public health issue has been created by
the spread of monkey pox throughout Europe
[2]. A unusual form of the pox called “monkey
pox” has likely resurfaced due to zoonosis [1,
3-6]. A serious public health problem has been
created by the spread of monkey pox throughout Europe, North America, and Asia [2, 7-12].
It is most probable because of zoonosis that
monkey pox, a rare type of the virus, has
returned. It is being thought about if it might
spread from person to person. The medical
community is concerned as the number of
cases recorded in various nations rises, and
careful planning is needed to get ready for a
possibly massive outbreak. We must act quickly and decisively to move forward.
The western half of Africa, including Nigeria,
has traditionally been the endemic location
for monkeypox infection. Monkeypox has been

present in this area for a very long time. For
several years, this region has been affected by
the COVID-19 pandemic. The outbreak state
still exists. The co-occurrence of the two diseases is a fascinating discovery. There is no
record of the co-occurrence. A fascinating
research question is whether there is any
pathobiological mechanism that can explain
the possible coexistence of two deadly diseases, monkeypox and COVID-19. The authors
explored the pathophysiological pathways of
COVID-19 and monkeypox using bioinformatics
pathophysiological pathway analysis. The most
typical path was investigated.
Materials and methods
Study design
The current study is a clinical bioinformatics
investigation that uses the pathway analysis
technique. The study retrospectively analyzed
the publicly available data using an in silico bioinformatics approach. The study does not deal
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with any human, animal, or clinical samples. It
requires no sampling and the inclusion/exclusion criteria are not applicable. This technique
has been used in previous pathophysiological
pathway analysis research [13] to understand
the pathophysiological process of virus infection. Direct database mining using standard
international databases, PubMed and SCOPUS, yielded knowledge on biological processes involving monkeypox and COVID-19. The
data mining or literature search was first done
in order to find the publications reporting the
biological processes involving monkeypox and
COVID-19. All related publications were included, and an exclusion was set for any report
without complete data or not in English.
This study used the same bioinformatics protocol as the previous paper [4]. The data for this
in silico medical informatics study was extracted from multinational databases. First, standard databases were examined for published
data on the pathophysiological actions of monkeypox and COVID-19. PubMed (www.pubmed.
com) and Scopus (www.scopus.com) were used
as international databases. “Monkeypox” and
“COVID-19” were significant words. The key
terms “monkeypox”, “COVID-19” and “pathway”
were used to find publications for further investigation. Reports on biological processes involving monkeypox and COVID-19 were included for
further analysis, and any reports with incomplete data or not in English were excluded.

evaluated in order to discover shared biological pathways. The common cross processes of
both illnesses were related to a single node.
The identified common node was utilized to
construct the final interrelationship network by
adding connecting paths to the discovered
common node.
The main observation indicator in the present
bioinformatics analysis is the identified common node. The common node in bioinformatics
studies is the specific biological process that is
shared by two or more pathways of pathophysiological or pharmacological interest. To locate
the common node, all pathways of pathophysiological or pharmacological interest were listed
in stepwise processes and the common process was sought. After the final construction of
the common pathway with common node connectivity, the network pathway diagram demonstrating the association between pathophysiological processes and dengue was derived. The
conclusion was based on the final network
pathway diagram generated by the above-mentioned in silico network research.
Statistical analysis
This is a bioinformatics pathway analysis, and
there is no sampling. It is not a quantitative
study, and there is no statistical analysis.
Ethical approval

Details of pathogenic processes were gathered
from all derived papers. The pathological pathways reported in recruited papers were gathered and analyzed for further interrelationships.

This report is a retrospective bioinformatics
study and does not deal with human or animal
subjects. It does not require ethical approval.
Due to the lack of patients in this investigation,
informed consent is not required.

Bioinformatic pathway analysis

Results

A common pathophysiological pathway was
first determined for interrelationship analysis.
The technique is based on bioinformatics analysis, which identifies verbatim word-for-word
matches between stated pathological or pharmacological processes in the literature. The
technique enumerated the detected biological
processes, including monkeypox and COVID-19
pathophysiological processes, and a common
pathway was searched using a conventional
procedure as stated in the referencing literature [14]. In summary, the pathophysiological
activities of monkeypox and COVID-19 were

Data mining for bioinformatics pathway analysis
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According to database searching (updated on
July 26, 2022), there are at least 6,558 and 19
reports on biological processes involving monkeypox and COVID-19, respectively. After the
exclusion of reports with incomplete data and
not in English, there are 5,656 and 16 for further bioinformatics study. Detailed pathways
presented in all included reports were collected and used for further identification of common pathways.
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vitro or in vitro experiments.
Furthermore, in the case of a
highly unusual, novel, or difficult to test situation, the bioinformatics technique can provide essential information needed for early management of
a new emergent problem that necessitates an immediate
response.
The authors performed a preliminary inquiry in this short
preliminary study to explore
the common pathophysiological mechanism that could
explain the probability of cooccurrence between COVID-19
and monkeypox. Both the studFigure 1. Interrelationship network showing the interrelationship between
ied medical problems are curpathophysiological process of monkeypox and COVID-19 at the interleukin-1
rent public health emergenreceptor antagonist-like protein.
cies that require urgent public
health containment. According
Bioinformatic pathway identification
to the current research, a single node connects
the pathophysiological processes of monkeyAccording to the findings, the mechanism of
pox and COVID-19. Several pathogenic proteinterleukin-1 receptor antagonist-like protein,
ins are generated during monkeypox infection.
according to the findings, is a common link
The virus’s interleukin-1 receptor antagonistbetween the pathophysiological processes of
like protein has been identified [15]. The promonkeypox and COVID-19 [15, 16]. Figure 1
teins aid in viral multiplication in the peripheral
depicts the final interrelationship network deblood and lungs, resulting in the generation of
rived from further interrelationship network
a powerful and long-lasting adaptive immune
analysis. Considering the derived network, the
response against the virus. On the other hand,
interleukin-1 receptor antagonist-like protein
an interleukin-1 receptor antagonist-like proinduced by the monkeypox virus can play a role
tein induces quick resolution of COVID-19 [16].
in the pathogenesis of the monkeypox infection
The protein has the potential to rapidly cure
and it can also counteract the severe COVID-19
massive inflammatory effusions seen in seat the same time. Therefore, there is an identivere COVID-19 [16]. Based on the discovered
fied counteracting mechanism.
shared link, it may indicate that there is still
a potential for the two diseases to coexist.
Discussion
However, the interleukin-1 receptor antagonistlike protein pathway may result in a milder
The pathophysiology of a medical disease can
COVID-19 infection. As a result, detecting the
be evaluated using bioinformatics, clinical pasevere COVID-19 among cases of monkeypox is
thological/pharmacological network analysis.
unlikely.
The method is based on informatics analysis,
which includes locating pathways, identifying
The COVID-19 epidemic is still clinically significommon nodes, rearrangement, and finally the
cant at the moment. The emergence of moncreation of an interrelationship network. This is
keypox is a new added challenge that necethe usual clinical informatics analysis that has
ssitates investigation into both diseases. An
been employed in previous studies [13, 14, 17,
intriguing problem is that, despite the fact that
18]. The technique is useful because it can rule
COVID-19 is highly frequent and there have
out problems caused by confounding factors
already been thousands of cases of monkeythat cannot be totally eliminated in simple in
pox, there have been no reports of co-exis-

51

Int J Biochem Mol Biol 2022;13(5):49-53

Monkeypox and COVID-19 and interleukin-1 receptor antagonist-like protein
tence. Concurrence is an intriguing problem
that is still being researched scientifically [1921]. The current article is a bioinformatics study
that uses publicly available data to uncover the
common pathway between the two diseases.
The technique is standard and can adjust for
confounding factors in in vivo and in vitro experiments. According to the authors’ view, it can
demonstrate the importance of recognizing
the possibility of confluence between the two
hazardous infectious diseases. If co-existence
occurs, diagnosis may be difficult or delayed
since there is a pattern of decreased clinical
severity depending on if co-existence occurs,
identification may be difficult or delayed since
there is a pattern of decreased clinical severity
based on the established pathway.
The results might be limited since this work is
a pathway analysis using bioinformatic techniques. It is a retrospective study and does not
involve human or animal subjects. The generalization of the results to the actual in vivo situation might be limited. Further research using in
vitro or in vivo study models may provide additional evidence to support the current finding.
Conclusion
Interleukin-1 receptor antagonist-like protein
has been discovered as a shared route between
monkeypox and COVID-19 pathogenic processes. This could explain why there is no comorbidity between monkeypox and severe COVID19.
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