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Monkeypox virus crosstalk with HIV; where do we stand now? SR
Dear Editor, adaptation, alteration ecological, genetic changes, with a significant rise

The most recent and extensive non-endemic outbreak of monkeypox
virus (MPXV) has just occurred. In contrast to previous outbreaks, this
one lacks a clear link between infected people or a common source of
viral exposure (such as travel to endemic areas or contact with infected
animals). The dynamics of infection transmission are still unknown. The
World Health Organization (WHO) has raised the risk of MPXV infection
to the highest level for public health. The WHO’s delay in releasing a
statement regarding the recent spread of MPXV outside of Africa dem-
onstrates a disregard for developing countries, particularly in Africa,
and even certain groups of people with specific sexual tendency, because
time is important in epidemics. Surprisingly, homosexual males contact
(MSM) has been confirmed as the most recent route of infection,
although that is not a sexually transmitted disease. The true risk asso-
ciated with this issue is that as monkeypox virus spread to other coun-
tries around the globe, it may ultimately to endemic infect gay and
bisexual men on a continuing basis, which in many ways will promote it
to spread even further quickly among wild populations (mostly rodents)
[1,2]. Therefore, using the knowledge we have acquired about infec-
tious diseases with the potential for epidemics, particularly HIV-gay
related immunodeficiency (GRID), we attempted to address the issue
of monkeypox virus interference with HIV infection, and to clarify
whether or not MPXV through the sexual route can be effective in im-
munodeficiency conditions. The sexual route is one of the “microbiome
exchanges” routes. In actuality, interactions between the pathogen and
the host lead to sexually transmitted diseases [3]. Although MPXV
should not be regarded as a sexually transmitted infection, it is never-
theless necessary to identify current knowledge gaps by comprehending
the interference or competition between pathogens in previous out-
breaks to present. As a result, a variety of factors have contributed to the
spread of the monkeypox virus that has the potential to become an
epidemic, including: 1. the cessation of smallpox vaccination resulting in
a susceptible population; 2. a loss of immunization and para immuni-
zation; 3. an increase in risky behavior and a shift in human lifestyles; 4.
an increase in number of immunocompromised people; 5. changes in
virus properties; 6. re-emergence of pathogens with unusual trans-
mission routes; 7. change of paratope-epitope link; 8. waning of cross-
and extensive immunity; and 9. increase animal hosts. All have
increased the efficiency of transmission of monkeypox from humans to
humans which might be a potential public health threat on a large scale
[4-6]. Humanity has learned from the COVID-19 era that there is always
a chance that red-alert infections will reappear. The simultaneous cir-
culation of infectious agents can result in unusual competitive or
cooperative interactions amongst pathogens. It can influence how
associated diseases spread through the population and shape the
epidemiological patterns of related infections. There has been no
simultaneous outbreak of smallpox and monkeypox virus, and host
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in number of people with immunodeficiency disorders including
HIV/AIDS, and the rise in sexually transmitted diseases have all
contributed to a higher prevalence of MPXV outside of the African
continent. Men who have sex with each other (MSM) are more likely to
contract pathogen-based sexually transmitted diseases (STDs) due to a
combination of behavioral and biological variables [7,8]. With more
than 50 countries now reporting MPXV cases, its 2022 outbreak is just as
dangerous as the HIV pandemic or the COVID-19 pandemic. Despite the
lab-leak hypothesis of COVID-19, all three of the examples cited are
zoonotic infections that have jumped from animal hosts to human
populations [9]. This serves as a reminder that these occurrences still
take effect. Many members of the MSM group have never heard of
atypical clinical manifestations of the monkeypox virus or other STDs.
The fact that there is now no credible proof that MPXV can be trans-
ferred sexually highlights the scientific gap as to why such cases should
continue to arise. On the other hand, little is known about the preva-
lence of monkeypox worldwide. It is necessary to know what factors
have caused the unprecedented spread of MPXV. How concerned should
we be about HIV/ADIS and MPXV (Fig. 1)? For the spread of the mon-
keypox virus and other infectious diseases, HIV GRID serves as a
cautionary tale [10-12]. Awareness and training campaigns should be
developed for these situations because we must be aware of the enor-
mous risks of sexual transmission and refrain from stigmatizing certain
groups of society, such as the LGBT family [13]. Out of 118 confirmed
cases of MPXV in the study by Ogunleye et al. [14], seven patients died
58 from the monkeypox virus, four had HIV and were not receiving
antiretroviral therapy (ART). However, it is still unclear how many in-
dividuals were HIV and monkeypox virus infected. In the study by
Ogoina et al. [15], confirmed cases of MPXV/HIV had skin rashes,
vaginal sores, or secondary bacterial infections that lasted noticeably
longer. 14 of the 27 MSM cases that were confirmed in Portugal were
HIV positive [16]. Although there is currently little information avail-
able, factors including high CD4 levels, undetectable viral loads, and
ART regimens lower the chance that patients may experience severe
infection events. Although there is not a definite biological sign of
monkeypox virus risk in gay men, it may still spread through social in-
teractions and interpersonal relationships. In theory, the recent
outbreak of monkeypox virus has challenged our earlier hypotheses and
established it as a variable virus in both its rate of transmission and
mutation [17]. As an animal model of variola infection in humans,
monkeypox virus (MPXV) infection of non-human primates (NHPs) is
being researched and developed. Identification of inflammatory patterns
has always been crucial for predicting progression of MPXV using bio-
markers. In the interim, non-specific biomarkers that can estimate the
risk of monkeypox infection such as, fluorine-18 fluorodeoxyglucose
(FDG), a biomarker of immune activation and inflammation have been
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Fig. 1. HIV infection risk and immune protection against MPXV infection. Antigen presenting cells (APCs) are recruited due to the release of proinflammatory
cytokines and chemokines by activated keratinocytes. Monkeypox virus and HIV are both known to be risk factors for inflammation. APCs are activated in local
lymph nodes and help activate CD8", CD4", and B cells specific to the antigen. Both can spread from APCs to T cells using immune cell trafficking. The inflammatory
state also triggers natural killer cells and other innate immune responses. Inflammation causes the invasion of CD4" T cells, which help clear the virus and serve as
HIV target cells, and CD8" T cells kill virus-infected cells. Neutralizing antibodies (NAbs) are secreted by plasma cells, neutralizing MPXV and preventing the
infection from spreading. Dendritic cells (DCs) and macrophages cause apoptosis and phagocytosis, produce anti-inflammatory mediators, and begin the healing
process. The monkeypox virus’s genome causes several downstream factors to release interferons (IFN I & III), cytokines, and interleukins (IL 1, 6, 10, 18) for an

active antiviral immune response during an infection.

Abbreviations: TLR9: toll-like receptor 9, IFN: interferons, CK: cytokines, NF-«kB: nuclear factor kB, IRF 3 & 7: interferon regulatory factor 3 & 7, IL: interleukin, ISGs:

IFN stimulating genes, ER: endoplasmic reticulum.

used [18]. Dyall et al. [19] revealed that NPHs survived the challenge
and demonstrated significant FDG absorption in axillary lymph nodes
while having no clinical symptoms of the illness. This suggests a link
between activation of pre-existing immunity and survival and better
reflects the temporal progression of the disease in humans. Recent
outbreaks of monkeypox outside of Africa have led to a more complete
clinical description of risk factors for MPXV transmission. The imaging
of inflammation patterns in infectious sites and immune system activa-
tion can be linked to disease severity with FDG allows for the rapid
detection and localization of inflammation foci with a high sensitivity.
The use of biomarkers of inflammation/infection helps to develop pre-
dictive algorithms for early detection and evaluation of infection which
seems to be important for MPXV because, as a consequence of the
antigenic affinity of orthopoxviruses, existing vaccinations employed in
the smallpox eradication program induce cross immunity against MPXV
infection. On the other hand, because smallpox was successfully eradi-
cated, it was not necessary to maintain immunization, which resulted in
an unimmunized population that is susceptible to MPXV. Therefore,
finding new antiviral drugs that are effective therapeutic targets is
imperative [20-22]. The monkeypox virus is a zoonotic infection that
has long been neglected. Its recent outbreak has drawn a lot of attention
to the development of newer preventative and therapeutic approaches.
Applying the lessons learned from the COVID-19 pandemic will help
with MPXV management. Although we are only beginning to compre-
hend these consequences in life, human activities and behavior trigger
evolutionary dynamics that facilitate emergence and reemergence of
viruses.
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