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Abstract

This scoping review conducted a thorough search of electronic databases and original articles to compile the
results of researches on monkeypox investigation in Bangladesh in terms of knowledge, attitudes, and
practices; epidemiology; and prevention and treatment. The final analysis included 12 studies that satisfied
the inclusion criteria. The PRISMA 2020 guidelines served as the basis for data extraction. All included
articles were retrieved from PubMed, BanglaJOL, Google Scholar, Embase, Web Sciences, Cochrane
Library and other databases up to October, 2024. The present study found a good knowledge of monkeypox
in the Bangladeshi nurses and a moderate in the university students, respectively. Besides, a positive attitude
towards monkeypox was identified in nurses, students and general public. Doctors were more optimistic
about the prevention of this outbreak. A high level of vaccine perception in the Bangladeshi adult male
population was also observed. Vaccine and antiviral development are the central to the ongoing research
efforts aimed at combating monkeypox. Bangladeshi researchers identified specific B and T cell epitopes on
the monkeypox virus's surface proteins that may serve as potential targets for vaccine formulation.
Understanding public perception and intention regarding vaccination is crucial for the success of vaccination
campaigns. It is essential to highlight the significance of improved surveillance, healthcare worker safety,
and public health initiatives in order to reduce the hazards. Therefore, it is urgent to undertake several
preventive measures to reduce the mpox infection. [Bangladesh Journal of Infectious Diseases, December
2024;11(2):196-204]
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Introduction of the genus Orthopoxvirus, which exhibits

symptoms and signs similar to smallpox. Africa's
Human monkeypox (HMPX) is a zoonotic infection ~ Central and Western regions are home to the
caused by the monkeypox virus (MPXV), amember ~ majority of it'. Comparable to smallpox include the
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timing of rash appearance, distribution, and
commencement of disease™?. Numerous outbreaks
and isolated cases of HMPX have been reported in
Central and Western African countries since the first
case was reported in the Democratic Republic of the
Congo in 1970% In 2003, the United States of
America reported the first instances of human
monkeypox outside of Africa. From a public health
perspective, HMPX is now considered the most
relevant orthopoxvirus due to the sharp rise in cases
over the last 20 years® 3,

Monkeypox can spread from human to person or
from animal to animal. Nosocomial and congenital
transmission are also possible®. Direct contact with
infectious rashes, scabs, or sore fluid can also
spread the monkeypox virus. There have been
reports of transmission through saliva and
respiratory secretions during extended intimate
physical contact, including intercourse®. People
who care for diseased animals, live in a forested
area, or are around affected people during the
infectious period (21 days) are more likely to
contract the disease.

Pregnant women, children, and
immunocompromised patients, including those with
HIV, are more vulnerable to MPXV infection®.
Bangladesh has not yet been exposed to situations
where monkeypox could cause harm. Nonetheless,
the nation is experiencing stress and worry due to
the illness. Because it examines people's norms and
behavioral concerns around the spread of infection,
an understanding of monkeypox knowledge,
attitudes, and practices (KAP) is essential in
societal situations. People's ideas, worries, and
beliefs about a condition can be effectively explored
using this non-therapeutic approach®®.

Previous research on monkeypox revealed a lack of
understanding among  doctors, healthcare
professionals, students, and the general public’?°,
One of the factors that made it difficult to prevent
the disease from reoccurring was a lack of
awareness about monkeypox, particularly among
healthcare professionals®. One of the most
important aspects of the surveillance system is
improving the capacity of medical personnel to
detect cases and enhance patient care. To stop the
spread of monkeypox, medical practitioners,
particularly physicians, should be aware of its
clinical symptoms so they may quickly identify,
record, and treat new cases® 6.

In severe cases of monkeypox, supportive
treatment, along with the management of systemic
consequences and subsequent bacterial infections,
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remains the cornerstone, whereas minor cases are
treated with symptomatic measures'*. As of right
now, no antiviral treatment has proven successful
against monkeypox in human clinical studies'?.
Since the virus is new to our healthcare system, it is
important to be aware of the antiviral medications
that are accessible®®. Additionally, in order to stop
the outbreak, it is crucial to comprehend
monkeypox. Thus, the purpose of this study was to
compile data from research projects carried out in
Bangladesh. In the future, it will aid in the
management and treatment of monkeypox.

Methodology

We used the five-step methodological methodology
recommended by Arksey and O'Malley to carry out
this scoping review.

Research Question Identification: The quality of
a scoping review is reflected in a well-written
research question. Therefore, the first step in
initiating a scoping review is to formulate a
meaningful, unambiguous, and explicit inquiry. The
goal of the current study was to compile the main
conclusions from past research on monkeypox
conducted in Bangladesh. In order to investigate the
existing literature in Bangladesh, we came up with
the following research questions: What information
is available on the study of monkeypox from the
full corpus of literature that has been done in
Bangladesh?

Relevant Studies Determination: Research
pertaining to the examination of monkeypox in
Bangladesh before to October 2024 was obtained
from several web databases. PubMed, BanglaJOL,
Google Scholar, Embase, Web Sciences, and the
Cochrane Library were searched for English-
language publications that satisfied specific criteria.
We gathered information by conducting searches
for  "monkeypox/  Mpox/outbreak/  endemic/
epidemic/ prevalence,” "knowledge, attitude and
practices towards monkey pox," “epidemiology of
monkeypox," "risk factors,” “treatment and
management,” “clinical sign and symptoms," and so
on. Only information from studies carried out in
Bangladesh was gathered. In order to identify any
pertinent missing articles, we looked through the
references of the chosen articles and reviews that
were written about this topic.

Study Selection: Several criteria were used in order
to collect data from the selected papers. A few
publications that didn't meet the predetermined
criteria were eliminated from the study. The studies
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included in the current scoping review satisfied the
following eligibility requirements: This study only
covered original research and online databases;
studies carried out in Bangladesh were considered
for inclusion; and one of our primary inclusion
criteria was the use of English. However, research
involving animal samples, narrative reviews,
comments, editorials, papers with insufficient
information or unrelated to the topic addressed, and
studies carried out outside of Bangladesh were not
included in this scoping review.

Data Extraction: In order to enter the collected
data and objectively extract relevant information,
each author constructed an MS Excel file. Any
anomalies discovered during data collection were
eliminated following a collective discussion among
the authors. Basic details about the included studies,
such as the author's name, the population of
Bangladesh, the year of publication, the sample
size, the participants' ages, the study type, the study
design, the setting, and the study location, were
included in the pre-made Excel spreadsheet. The
purpose and findings of the selected research, along
with the eligibility requirements for the current
investigation, were considered during the data
extraction procedure.

Interpretation and Reporting Results: A scoping
review's objective is to provide a more thorough
and comprehensive overview of the research
conducted on a particular topic. We employed a
thematic synthesis approach to describe the research
landscape and give a summary of the monkeypox
screening research conducted in Bangladesh.

Results

Literature Review of Selected Studies: When
screening the papers that were part of the current
investigation, we adhered to the PRISMA standards
(Figure 1). We found about 81 papers in several
online databases, including the Cochrane Library,
Google Scholar, EMBASE, PubMed, and others.
After the duplicate articles were removed, over 45
studies were collected. About 31 abstracts and titles
were carefully examined to identify the targeted
papers following the elimination procedure.

About 19 studies were then examined to determine
the anticipated results. In order to extract the main
findings and objectives of the included
investigations, only 11 papers were included in this
analysis'>2. For the analysis of the epidemiology,
prevention and treatment, and knowledge, attitude,
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and practices (KAP) related to monkeypox infection
in the Bangladeshi population, approximately 5, 1,
and 5 papers were chosen, respectively. The
remaining studies were not included in the current
scoping review since they did not satisfy the
anticipated data collection requirements.

Themes Derived from The Chosen Studies: We
thematically categorized the material based on our
scoping review's study purpose. We used the
findings of our scoping review to categorize the
data because we lacked any predefined themes. In
order to help readers, grasp the extent of the work
that has been done and what more needs to be done
in the future, we tried to identify any gaps in the
literature and inform the readers about those
studies. We found that research studies on monkey
pox in Bangladesh could be divided into three main
categories: (1) Epidemiology (2) Knowledge,
attitude, and practice (3) Prevention and treatment

Themel: Knowledge, attitudes, and practices of
monkey pox screening in Bangladesh

After conducting a thorough review, we identified
five studies that evaluated various aspects of
monkeypox screening knowledge, attitudes, and
practices of the Bangladeshi population>°. These
studies’ main objective was to evaluate
Bangladeshis' attitudes, practices, knowledge, and
awareness to monkey pox. The goals and key
findings of the chosen studies are summarised in
Table 1.

This theme examines the level of understanding and
perceptions of monkeypox among general public
and medical professionals in Bangladesh. Sources
revealed that while there was a generally positive
attitude toward preventive measures, there's a need
for more knowledge and awareness in the mass
people of Bangladesh. Among  medical
professionals, the present study recorded a
relatively lower level of knowledge of human
monkeypox than attitudes toward its prevention.

Despite their glaring ignorance, doctors were more
optimistic about preventing. However, a research on
nurses showed a good level of knowledge and a
highly positive attitude towards monkeypox.
Besides, Bangladeshi university students also had a
moderate knowledge, attitude and practices toward
the monkeypox. Although there was a moderate
degree of vaccination intention, there was a high
level of vaccine perception in the Bangladeshi adult
male population.
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Figure I: Flow Diagram of The Study Selection

Table 1: Studies Exploring Knowledge, Attitudes, and Practices Toward Monkey Pox

Author Name Aim of the Study Major Finding

Hasan et al®® To assess the preparedness of | Medical professionals in Bangladesh had a
Bangladeshi medical doctors by | relatively lower level of knowledge of
assessing their knowledge and | human monkey pox than attitudes toward

its prevention. Despite their glaring
ignorance, doctors were more optimistic
about preventing monkey pox.

attitude regarding monkey pox.

and practices (KAP) concerning

Imran et al*® Out of the 223 responses, only 53% were
To assess the existing knowledge | well-versed in monkey pox. Out of the
about monkey pox among health | responders, 47% had poor knowledge.
professionals in Bangladesh

Islam et al’ To explore the knowledge, attitudes, | Of the pupils, 74.9% had a positive attitude

regarding the risks connected with monkey

monkey pox among university | pox, and 63.6% had quite excellent
students in Bangladesh. knowledge ratings. When it came to
monkey pox, 51.8% of students scored
highly on practice.
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Author Name Aim of the Study

Major Finding

Rony et al*®
attitudes  (KAs) of
nurses  regarding
infectious disease.

monkey

To investigate the knowledge and
Bangladeshi
pox | positive attitude towards monkey pox,

The study found that 57.97% of nurses had
good knowledge, while 93.12% exhibited a

highlighting the need for further training

Islam et al*® To evaluate

of the Bangladeshi adult

population.

the Mpox vaccine
perception and vaccination intention
male

The participants' opinion and intention to
acquire  the  Mpox  vaccine  were
significantly ~ correlated  with  their
sociodemographic factors. Although there
was a moderate degree of vaccination
intention, there was a high level of vaccine
perception.

Table 2: Study Exploring Epidemiology of Monkey Pox

Author name Aim of the study

Major finding

of | which emphasises the need for

Islam et al?° To provide the epidemiology,
virology, clinical features,
pathogenesis, and treatment
MPX

Increased human-to-human transmission is a
defining feature of the 2022 MPX outbreak,
thorough
surveillance, quick diagnosis, and the creation
of novel therapeutic and preventive measures.
Safe sex behaviours should be given priority in
public health interventions, and people should
be made more aware of MPX transmission.

Theme 2: Epidemiological Analysis of Monkey
Pox from the Bangladeshi Studies

This theme (Table 2) focused on the comprehensive
examination of monkeypox (MPX) through an
epidemiological lens, addressing its historical
context, transmission dynamics, and the factors
contributing to its resurgence, particularly in non-
endemic regions. It highlighted the critical need for
enhanced surveillance, rapid diagnostic capabilities,
and public health interventions to mitigate the
spread of the virus. The theme underscored the
importance of understanding the interplay between
human behaviour, viral evolution, and public health
policies in shaping the epidemiology of
monkeypox. By analysing these elements, the
theme aimed to inform effective strategies for
prevention, control, and response to monkeypox
outbreaks globally.

This theme delved into the various factors that
contribute to the transmission and resurgence of
monkeypox, particularly in non-endemic regions. It
aimed to analyse the patterns of human-to-human
transmission observed during recent outbreaks,
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emphasizing the role of close contact and specific
behaviours, such as safe sex practices. It is essential
to highlight the significance of improved
surveillance, healthcare worker safety, and public
health initiatives in order to reduce the hazards.

Theme 3: Prevention and treatment

The emergence of monkeypox as a public health
concern has prompted a surge of research aimed at
developing innovative strategies for its prevention
and treatment. This theme (Table 3) encapsulates a
comprehensive approach that integrates vaccine
development, antiviral drug discovery, viral protein
characterization, and public perception analysis.
Vaccine and antiviral development are the central to
the ongoing research efforts aimed at combating
monkeypox. This study investigated the research
conducted in Bangladesh for creating effective
immunological and pharmacological interventions
to prevent and treat the disease. The integration of
various scientific disciplines and methodologies is
crucial for developing comprehensive strategies that
can address the complexities of monkey pox.
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Table 3: Studies Related to The Prevention and Treatment of Monkey Pox

Author name

Aim of the study

Major finding

Mazumder et al*

To identify the B and T cell epitopes
on the cell surface binding protein of
the Monkey pox virus and design an
epitope-based peptide vaccine.

The monkey pox virus's cell surface
binding protein has 30 B cell and 19 T
cell epitopes; the epitope
"ILFLMSQRY" is one that could be used
as a target for a peptide vaccine.

Akash et al®

To investigate effective and potent
antiviral medications for Monkey pox
by adding functional groups to the side
chain of pinocembrin.

The research discovered that
pinocembrin replaced with various
functional groups had great binding
affinity against the monkey pox, as well
as a high pass prediction score for
antiviral efficacy.

Hosen et al®®

To characterize the structure and
function of a hypothetical protein
(accession no. URK21192.1, PDB ID
6zyc.1) of the Monkeypox virus.

It is proposed that the putative protein
with the Chordopox-A20R domain is
essential  for both  host-pathogen
interactions and viral replication, and

that it could be a target for future
therapeutic development.

Bhattachajee et al?*

disease using a
investigation.

To identify potential drug repurposable
small molecules against monkey pox
proteome-based

According to the study, zidovudine, an
antiretroviral, and fludarabine, an
antitubercular, may be used again to treat
monkey pox.

Miah et al®

using peptide and small
databases.

To identify novel drug candidates
against the A36R protein of MPXV

The MPXV A36R protein's active site
residues have a robust interaction with
the peptide compounds SATPdb10193,
SATPdb21850, and  SATPdb26811.
755287118, 218483535, and 297653013
are examples of small molecule
compounds that exhibit strong affinity
for the A36R protein's active regions.

molecule

Bangladeshi researchers identified specific B and T
cell epitopes on the monkeypox virus's surface
proteins. This process involves mapping the
immune response to these epitopes, which can lead
to the design of peptide-based vaccines that
effectively stimulate the immune system. The goal
was to create vaccines that can elicit a robust
immune response, providing long-lasting protection
against monkeypox. The identified epitopes serve
as potential targets for vaccine formulation, aiming
to enhance both humoral and cellular immunity.
Modification of existing compounds: research is
focused on modifying compounds like pinocembrin
to enhance their antiviral properties. By adding
functional groups to the molecular structure,
scientists aimed to improve binding affinity and
efficacy against monkeypox. The study also
explored the potential of repurposing established
antiviral drugs, such as zidovudine and fludarabine.
This approach allowed for quicker deployment of
treatments, leveraging existing safety data and
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mechanisms of action. Characterizing the structure
and function of viral proteins is essential for
identifying therapeutic targets. By studying proteins
involved in viral replication and host interactions,
researchers can develop strategies to inhibit these
processes, potentially leading to effective antiviral
therapies. Understanding public perception and
intention regarding vaccination is crucial for the
success of vaccination campaigns. The present
study also identified the research in this area that
examined how sociodemographic factors influence
attitudes toward the Mpox vaccine, providing
insights that can inform public health strategies and
communication efforts.

Discussion

A comprehensive analysis of several aspects of
monkeypox screening, epidemiology, prevention,
and treatment has been prompted by the disease's
rise to public health concern in Bangladesh. A
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complicated environment with disparate
knowledge, attitudes, and practices among various
population segments—such as the general public,
medical professionals, and university students—
was shown by the investigations. Our study's results
showed that Bangladeshi doctors knew very little
about monkeypox and were more hopeful about
prevention. Nonetheless, nurses and college
students had a very positive attitude toward
monkeypox and a good and moderate degree of
understanding, respectively. The adult male
population in Bangladesh had a high level of
vaccine perception despite a moderate level of
vaccination intention. According to a study done in
the US state of Ohio, clinicians had similar
knowledge of monkeypox, but they had differing
opinions regarding the threat posed by monkeypox
and its final management?®.

Nearly half of Chinese medical students were well-
informed about and had a favorable attitude toward
monkeypox?’. Most Pakistani university students
had mediocre general knowledge of monkeypox,
with  significant gaps in most areas of
understanding. In a same vein, the majority of
respondents had neutral opinions on monkeypox
generally, whereas the fewest had unfavorable
opinions®. Similar results were also found in a
global meta-analysis by Jahromi et al. among
clinical health workers?®. Consequently, there
should be a greater understanding of monkeypox
and a greater emphasis on the significance of taking
preventative action®. This group is especially
significant since they will make up the healthcare
workforce of the future and have the power to
change public attitudes and behavior.

The epidemiological study of monkeypox in
Bangladesh identifies a number of important causes
for the disease's recurrence, particularly in areas
where it is not endemic. Significant factors
contributing to the increasing occurrence of monkey
pox include changes in human behavior, increased
worldwide travel, and the end of smallpox vaccine
campaigns. The current study showed how crucial
intimate contact and particular behaviors—Iike safe
sex practices—are in promoting the spread of
monkeypox from person to person. Several earlier
researches carried out outside of Bangladesh
documented Smiler findings regarding the
prevalence of monkeypox®3. Therefore, early
detection and outbreak response depend on
improved surveillance and quick diagnostic
capabilities.

One proactive strategy to combat monkeypox is the
continuous research into vaccine development and
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antiviral therapies. One possible approach to
developing potent vaccinations is the discovery of
particular B and T cell epitopes on the monkey pox
virus. This study looked into research being done in
Bangladesh to develop efficient pharmacological
and immunological treatments to prevent and cure
the illness. Researchers from  Bangladesh
discovered particular B and T cell epitopes on the
surface proteins of the monkeypox virus.
Furthermore, the investigation of altering current
antiviral substances and repurposing well-known
medications shows a dedication to identifying
workable therapy alternatives. In order to guarantee
precise monkeypox targeting and effective
transmission to the infection site, a different study
also recommended that medications ought to be
specific and efficient in their administration.
Furthermore, investigating the creation of
sequential and combination medication treatments
need to improve efficacy against various
monkeypox infection phases and their variations®.

Previous smallpox vaccination may ameliorate
clinical signs of infection and provide protection
against monkeypox virus® . The majority of
monkeypox patients heal without medical
intervention. To reduce gastrointestinal fluid losses,
patients experiencing gastrointestinal symptoms
(such as vomiting or diarrhea) will need oral or
intravenous  rehydration®.  Furthermore, even
without a specialized treatment, many people
experience a moderate, self-limiting course of the
disease; nonetheless, the prognosis for monkeypox
can vary depending on a number of factors,
including prior immunization history, baseline
health, and coexisting conditions or comorbidities.

Therefore, the most sensible approach seems to be
to create customized treatments according to each
person's risk of experiencing a serious illness®.
Rapid advancements in the creation of potent anti-
monkeypox medications will aid in preparing for
upcoming difficulties and offer more dependable
public health protection*. For vaccination efforts to
be successful, it is essential to comprehend how the
general population feels about vaccinations.
According to the studies, sociodemographic
variables have an impact on these views, indicating
the need for specialized communication techniques
to dispel myths and worries.

To the best of our knowledge, this is the first
comprehensive analysis of the scientific literature
on the examination of monkey pox carried out in
Bangladesh. It should be mentioned that despite its
thoroughness, this review has some limitations. A
limitation that may have resulted in the omission of
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some relevant studies is the exclusion of papers
published in local journals that are not indexed and
in languages other than English. Additionally, this
scoping review did not do a quality assessment of
the included studies, which could have impacted the
reliability of the results.

Conclusion

The findings of this scoping study indicate that
university students and Bangladeshi nurses had
moderate and good awareness of monkeypox,
respectively. Additionally, nurses, students, and the
general public were shown to have good attitudes
regarding monkey pox. Doctors were more hopeful
that this pandemic might be avoided. Researchers
from Bangladesh discovered particular B and T cell
epitopes on the surface proteins of the monkeypox
virus that could be used as targets for the creation of
a vaccine. Understanding public perception and
intention regarding vaccination is crucial for the
success of vaccination campaigns.

Acknowledgments
None

Conflict of Interest

The author has no relevant conflicts of interest to declare. The
corresponding author affirms that this manuscript is an honest,
accurate, and transparent account of the study being reported
and that no important aspects have been omitted.

Financial Disclosure
This study did not receive any fund from any sources.

Contribution to authors

MSH contributed to the conceptualization and designed of the
study. AH and SYT contributed to extract data from the
included studies. MSH design methodology. AH and SYT
contributed to write the original draft. MSH validated and
supervised the study, edited the manuscript and verified the
data. All authors critically reviewed and approved the final
manuscript.

Data Availability
Not applicable

Ethics Approval and Consent to Participate
Not applicable

How to cite this article: Miraz AH, Trisha SY, Hossen MS. A
Scoping Review to Explore Monkeypox Investigation Research
in Bangladesh. Bangladesh J Infect Dis 2024;11(2):196-204

Copyright: © Miraz et al. 2024. Published by Bangladesh
Journal of Infectious Diseases. This is an open-access article
and is licensed under the Creative Commons Attribution Non-
Commercial 4.0 International License (CC BY-NC 4.0). This
license permits others to distribute, remix, adapt and reproduce
or changes in any medium or format as long as it will give
appropriate credit to the original author(s) with the proper
citation of the original work as well as the source and this is
used for noncommercial purposes only. To view a copy of this

Bangladesh J Infect Dis 203

license, please See:
https://www.creativecommons.org/licenses/by-nc/4.0/

ORCID

Aiman Hossan Miraz: https://orcid.org/0009-0004-3694-5046
Samina Yesmin Trisha: https://orcid.org/0009-0004-5879-893X
Md. Shafiul Hossen: https://orcid.org/0000-0001-9616-1199

Avrticle Info

Received on: 14 August 2024
Accepted on: 20 November 2024
Published on: 1 December 2024

References

1. Hasan M, Hossain MA, Chowdhury S, Das P, Jahan I,
Rahman MF, Haque MM, Rashid MU, Khan MA, Hossian M,
Nabi MH. Human monkeypox and preparedness of
Bangladesh: a knowledge and attitude assessment study among
medical doctors. Journal of infection and public health.
2023;16(1):90-5.

2. Petersen E, Kantele A, Koopmans M, Asogun D, Yinka-
Ogunleye A, lhekweazu C, Zumla A. Human monkeypox:
epidemiologic and clinical characteristics, diagnosis, and
prevention. Infectious Disease Clinics. 2019;33(4):1027-43.

3. llic I, Zivanovic Macuzic I, llic M. Global outbreak of
human Monkeypox in 2022: Update of epidemiology. Tropical
medicine and infectious disease. 2022;7(10):264.

4. Ferdous J, Barek MA, Hossen MS, Bhowmik KK, Islam
MS. A review on monkeypox virus outbreak: New challenge
for world. Health science reports. 2023;6(1):e1007.

5. Harapan H, Rajamoorthy Y, Anwar S, Bustamam A,
Radiansyah A, Angraini P, Fasli R, Salwiyadi S, Bastian RA,
Oktiviyari A, Akmal 1. Knowledge, attitude, and practice
regarding dengue virus infection among inhabitants of Aceh,
Indonesia: a cross-sectional study. BMC infectious diseases.
2018;18:1-6.,

6. Ogoina D, lzibewule JH, Ogunleye A, Ederiane E,
Anebonam U, Neni A, Oyeyemi A, Etebu EN, Ihekweazu C.
The 2017 human monkeypox outbreak in Nigeria—report of
outbreak experience and response in the Niger Delta University
Teaching Hospital, Bayelsa State, Nigeria. PloS one.
2019;14(4):e0214229

7. Ricco M, Ferraro P, Camisa V, Satta E, Zaniboni A,
Ranzieri S, Baldassarre A, Zaffina S, Marchesi F. When a
neglected tropical disease goes global: knowledge, attitudes
and practices of Italian physicians towards monkeypox,
preliminary results. Tropical medicine and infectious disease.
2022;7(7):135.

8. Kumar N, Ahmed F, Raza MS, Rajpoot PL, Rehman W,
Khatri SA, Mohammed M, Muhammad S, Ahmad R.
Monkeypox cross-sectional survey of knowledge, attitudes,
practices, and willingness to vaccinate among university
students in Pakistan. Vaccines. 2022;11(1):97.

9. Sallam M, Al-Mahzoum K, Dardas LA, Al-Tammemi AA,
Al-Majali L, Al-Naimat H, Jardaneh L, AlHadidi F, Al-Salahat
K, Al-Ajlouni E, AlHadidi NM. Knowledge of human
monkeypox and its relation to conspiracy beliefs among
students in Jordanian health schools: filling the knowledge gap
on emerging zoonotic viruses. Medicina. 2022;58(7):924.

10. Ahmed SK, Abdulgadir SO, Omar RM, Abdullah AJ,
Rahman HA, Hussein SH, Mohammed Amin HI, Chandran D,
Sharma AK, Dhama K, Sallam M. Knowledge, attitude and
worry in the Kurdistan Region of lIraq during the Mpox
(Monkeypox) outbreak in 2022: an online cross-sectional study.
Vaccines. 2023;11(3):610.

11. Petersen E, Kantele A, Koopmans M, Asogun D, Yinka-
Ogunleye A, lhekweazu C, Zumla A. Human monkeypox:

December 2024 | Volume 11 | Number 2


https://www.creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0004-3694-5046
https://orcid.org/0009-0004-5879-893X
https://orcid.org/0000-0001-9616-1199

A Review to Monkeypox Investigation Research in Bangladesh

Hossen et al

epidemiologic and clinical characteristics, diagnosis, and
prevention. Infectious Disease Clinics. 2019;33(4):1027-43.

12. Adler H, Gould S, Hine P, Snell LB, Wong W, Houlihan CF,
Osborne JC, Rampling T, Beadsworth MB, Duncan CJ,
Dunning J. Clinical features and management of human
monkeypox: a retrospective observational study in the UK. The
Lancet Infectious Diseases. 2022;22(8):1153-62.

13.de la Calle-Prieto F, Mufiloz ME, Ramirez G, Diaz-
Menéndez M, Velasco M, Galparsoro HA, Lleti MS, Forte TM,
Blanco JL, Mora-Rillo M, Arsuaga M. Treatment and
prevention of monkeypox. Enfermedades infecciosas y
microbiologia clinica (English ed.). 2023;41(10):629-34.

14. Arksey H, O'Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol.
2005;8(1):19-32.

15. Hasan M, Hossain MA, Chowdhury S, Das P, Jahan I,
Rahman MF, Haque MM, Rashid MU, Khan MA, Hossian M,
Nabi MH. Human monkeypox and preparedness of
Bangladesh: a knowledge and attitude assessment study among
medical doctors. Journal of infection and public health.
2023;16(1):90-5.

16. Imran FA, Khatun ME, Shahjahan M, Chowdhury AA,
Baroi L. Assessment of knowledge, awareness and attitudes
regarding the re-emerging outbreak of monkeypox among the
health professionals in Bangladesh: a web based cross-sectional
study. International Journal of Community Medicine and Public
Health. 2023;10(8):2676.

17. Islam MA, Sathi NJ, Setu SP, Nahar MT, Khan MN, Hasan
M, Khan A, Hossen MM, Nibir MM, Khan B, Ali MS.
Knowledge, attitude, and practice of university students
towards  monkeypox in  Bangladesh. Plos  one.
2023;18(10):e0287407.

18. Rony MK, Sharmi PD, Akter D, Parvin MR, Alamgir HM.
Knowledge and attitude regarding human monkeypox virus
infection among nurses: a cross-sectional study. SAGE Open
Nursing. 2023;9:23779608231216619.

19. Islam MR, Haque MA, Ahamed B, Tanbir M, Khan MR,
Egbal S, Rahman MA, Shahriar M, Bhuiyan MA. Assessment
of vaccine perception and vaccination intention of Mpox
infection among the adult males in Bangladesh: A cross-
sectional study findings. PLoS One. 2023;18(6):€0286322.

20. Islam MA, Mumin J, Haque MM, Haque MA, Khan A,
Bhattacharya P, Haque MA. Monkeypox virus (MPXV): A
Brief account of global spread, epidemiology, virology, clinical
features, pathogenesis, and therapeutic interventions. Infectious
Medicine. 2023.

21. Mazumder L, Hasan MR, Fatema K, Begum S, Azad AK,
Islam MA. Identification of B and T Cell Epitopes to Design an
Epitope-Based Peptide Vaccine against the Cell Surface
Binding Protein of Monkeypox Virus: An Immunoinformatics
Study. Journal of Immunology Research.
2023;2023(1):2274415.

22. Akash S, Islam MR, Rahman MM, Hossain MS, Azad MA,
Sharma R. Investigation of the new inhibitors by modified
derivatives of pinocembrin for the treatment of monkeypox and
marburg virus with different computational approaches.
Biointerface. Res. Appl. Chem. 2023;13(6):534.

23. Hosen MI, Mia ME, Islam MN, Khatun MU, Emon TH,
Hossain MA, Akter F, Kader MA, Jeba SH, Faisal AS, Miah
MA. In-silico approach to characterize the structure and
function of a hypothetical protein of Monkeypox virus
exploring  Chordopox-A20R  domain-containing  protein
activity. Antiviral Therapy. 2024;29(3):13596535241255199.
24. Bhattacharjee A, Ahammad |, Chowdhury ZM, Das KC,
Keya CA, Salimullah M. Proteome-Based Investigation
Identified Potential Drug Repurposable Small Molecules
Against Monkeypox Disease. Molecular Biotechnology.

Bangladesh J Infect Dis 204

2024;66(4):626-40

25. Miah MM, Tabassum N, Afroj Zinnia M, Islam AB. Drug
and anti-viral peptide design to inhibit the monkeypox virus by
restricting A36R protein. Bioinformatics and Biology Insights.
2022;16:11779322221141164.

26. Bates BR, Grijalva MJ. Knowledge, attitudes, and practices
towards monkeypox during the 2022 outbreak: An online cross-
sectional survey among clinicians in Ohio, USA. Journal of
infection and public health. 2022;15(12):1459-65

27.Yu L, Shen, Liu M, Ma J, Long J, Zheng D. Evaluation of
monkeypox knowledge and attitudes among Chinese medical
students. BMC Public Health. 2024;24(1):745.

28. Kumar N, Ahmed F, Raza MS, Rajpoot PL, Rehman W,
Khatri SA, Mohammed M, Muhammad S, Ahmad R.
Monkeypox cross-sectional survey of knowledge, attitudes,
practices, and willingness to vaccinate among university
students in Pakistan. Vaccines. 2022;11(1):97.

29. Jahromi AS, Jokar M, Sharifi N, Kashkooli S, Rahmanian
K, Rahmanian V. Global knowledge and attitudes towards
mpox (monkeypox) among healthcare workers: a systematic
review and meta-analysis. International Health.
2024;16(5):487-98

30. Tanashat M, Altobaishat O, Sharaf A, Moawad MH, Al-
Jafari M, Nashwan AJ. Assessment of the knowledge, attitude,
and perception of the world's population towards monkeypox
and its vaccines: A systematic review and descriptive analysis
of cross-sectional studies. Vaccine: X. 2024:100527

31. William A, Madan M. Monkeypox scenario in India: a
review study. Medical Review. 2023;3(3):270-6.

32. Sharma A, Prasad H, Kaeley N, Bondalapati A, Edara L,
Kumar YA. Monkeypox epidemiology, clinical presentation,
and transmission: a systematic review. International Journal of
Emergency Medicine. 2023;16(1):20.

33. Krishna S, Kurrey C, Yadav M, Mahilkar S, Sonkar SC,
Vishvakarma NK, Sonkar A, Chandra L, Koner BC. Insights
into the Emergence and Evolution of Monkeypox Virus:
Historical Perspective, Epidemiology, Genetic Diversity,
Transmission, and Preventative Measures. Infectious Medicine.
2024:100105.

34.Ullah M, Li Y, Munib K, Zhang Z. Epidemiology, host
range, and associated risk factors of monkeypox: an emerging
global public health threat. Frontiers in Microbiology.
2023;14:1160984.

35. Lu J, Xing H, Wang C, Tang M, Wu C, Ye F, Yin L, Yang Y,
Tan W, Shen L. Mpox (formerly monkeypox): pathogenesis,
prevention, and treatment. Signal Transduction and Targeted
Therapy. 2023;8(1):458.

36. Heymann DL, Szczeniowski M, Esteves K. Re-emergence
of monkeypox in Africa: a review of the past six years. British
medical bulletin. 1998;54(3):693-702.

37. Hammarlund E, Lewis MW, Carter SV, Amanna |, Hansen
SG, Strelow LI, Wong SW, Yoshihara P, Hanifin JM, Slifka
MK. Multiple diagnostic techniques identify previously
vaccinated individuals with protective immunity against
monkeypox. Nature medicine. 2005;11(9):1005-11.]

38. Reynolds MG, McCollum AM, Nguete B, Shongo Lushima
R, Petersen BW. Improving the care and treatment of
monkeypox patients in low-resource settings: applying
evidence from contemporary biomedical and smallpox
biodefense research. Viruses. 2017;9(12):380.]

39.Rizk JG, Lippi G, Henry BM, Forthal DN, Rizk Y.
Prevention and treatment of monkeypox. Drugs.
2022;82(9):957-63.]

40. Lu J, Xing H, Wang C, Tang M, Wu C, Ye F, Yin L, Yang Y,
Tan W, Shen L. Mpox (formerly monkeypox): pathogenesis,
prevention, and treatment. Signal Transduction and Targeted
Therapy. 2023;8(1):458.

December 2024 | Volume 11 | Number 2



