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During this devastating period of COVID-19, a new threat has
been detected in many parts of the world known as monkey-
pox. A multi-country outbreak of monkeypox has now sur-
passed over 30,000 suspected cases, 16,016 laboratory-
confirmed cases and 5 reported deaths in accordance with
the WHO published report on 25 July 2022 [1,2]. In addition to
the United States (US), incidents are on the rise in Europe,
Brazil, Canada, Australia, UK and 70 other nations (Figure 1) [3].
Monkeypox epidemics occur mostly in western and central
Africa and very rarely spread abroad [4]. Recently, the US
declared monkeypox a public health emergency with more
than 8934 cases as of 11 August 2022 [5]. This is the most
unusual spread of contagious monkeypox virus in the US, with
99% of cases in males. It is a devastating situation around
globe due to emergence of viral variants and new viral out-
breaks [6-10].

The name monkeypox derives from the initial discovery of
the virus in monkeys in a Danish laboratory in 1958. The first
human case was reported in a child in the Democratic
Republic of the Congo in 1970 [12]. The monkeypox virus is
an orthopoxvirus, which is a virus genus that contains the
smallpox-causing variola virus. Monkeypox is a zoonosis,
a disease transferred to individuals from sick animals [13].
Poxviruses are a type of DNA virus with numerous genes
that replicate in the host cell cytoplasm and not the nucleus
and are super stable in the environment. Although large DNA
viruses have a low mutation rate, this is not truly a hindrance
for poxviruses when they encounter a new environment, as
they already harbor genetic diversity and can recombine and
adapt by amplifying gene numbers. The most well-known
poxvirus outbreak was the devastatingly lethal, unbearable,
and history-changing smallpox disease in humans. After killing
over 500 million people since 1880, the variola virus came
under control using an original ‘Jennerian’ vaccine based on
inoculation with a related virus (vaccinia) found in animals,
which provided cross protection against the variola virus, but
was less likely to cause significant disease [14]. In 1980, the
variola virus was eradicated, leaving humans with only a single
endemic poxvirus, the relatively benign molluscum

contagiosum virus, which is distantly related to the variola-
like ‘orthopox’ viruses. Given their significant diversity and
generalist predisposition, poxviruses frequently jump from
one host species to another (particularly from rodents). One
of the best-known examples is monkeypox or cowpox, both of
which are rodent-borne [15]. Vaccinia viruses have caused
bovine vaccinia (BV) in Brazil and India, following the end of
vaccination [16]. The lack of investment in research, the unrea-
diness of health professionals and agencies to cope with the
iliness, and the propensity of dairy products as alternate
routes of infection pose the issue of how BV should be
addressed going forward. The highest limit RO of 1.0 for the
Central African clade shows that the viruses can continue
human-to-human transmission and remain in human popula-
tions. Further studies are required to determine whether the
unusual spread of the virus has a genetic foundation [17]. The
genome of the monkeypox virus is much larger than the
genomes of the SARS-CoV-2 and hepatitis B viruses, which
are six and sixty times larger, respectively [17]. As databases
include limited nucleotide sequences, numerous ambiguities
persist. People with monkeypox may develop symptoms
including fever, headache, muscle aches, exhaustion, or swol-
len lymph nodes.

According to the World Health Organization (WHO),
instances occur near tropical rainforests populated by virus-
carrying animals. A monkeypox viral infection has been dis-
covered in squirrels, poached rats from the Gambia, dormice,
and some monkey species. Nevertheless, human-to-human
propagation of the monkeypox virus is restricted. This may
occur via blood and other body fluids, sores on the skin, the
respiratory system, or the eyes, nose, or mouth, as well as
through virus-contaminated things such as bedding and
clothes [18]. Monkeypox is not like COVID-19. RO is approxi-
mately 1, and the transmission mechanisms are entirely differ-
ent [19]. According to the latest UK Health Security Agency
technical briefing, the pandemic continues to expand, and
case data clearly show that the virus is transmitted predomi-
nantly via intimate or sexual contact. Propagation of monkey-
pox persists predominantly in the linked sexual networks of
homosexual, bisexual, and males who have sex with other
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Figure 1. Cases of monkeypox in nonendemic countries as reported by the World Health Organization (WHO) and by Ruters; accessed 11 August 2022 [3,5,11].
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men [20]; the virus is predominantly being identified in these
communities, but anyone can contract and pass on the virus.
The finding of monkeypox DNA in urine and feces samples has
highlighted the need for wastewater management and mon-
itoring. The UK and many other nonendemic nations have
experienced unparalleled community transmission of monkey-
pox virus among homosexual, bisexual, and other males who
have sex with men. Rectal discomfort and penile edema were
discovered to be new clinical manifestations of monkeypox
infection [21]. During the present monkeypox epidemic,
patients with vesicular and pustular ocular lesions should be
considered for monkeypox, especially if there are epidemiolo-
gical ties or risk factors [22]. As per a multicenter, prospective,
observational cohort study [23], monkeypox causes genital,
perianal, and oral lesions and complications including proctitis
and tonsillitis. Because of the variability of presentations, clin-
icians should have a low threshold for suspicion of monkey-
pox. Lesion swabs showed the highest viral loads, which,
combined with the history of sexual exposure and the distri-
bution of lesions, suggests close contact is probably the domi-
nant transmission route in the current outbreak.”

Although it was initially detected in 1970 in the Democratic
Republic of the Congo, the epidemiology has changed. Deadly
monkeypox has already been detected in 10 African countries
and 9 other nations [3,24]. The number of cases has grown by
at least a factor of ten, and the median age of onset has
shifted from young children in the 1970s to young adults in
recent decades. This may be a result of the discontinuation of
smallpox vaccines, which offered some coverage against mon-
keypox [25]. The case fatality rate for the West African clade
was 3.6%, whereas it was 10.6% for the Central African clade.
Consequently, monkeypox is progressively becoming
a worldwide concern. Surveillance and detection strategies
are crucial for comprehending the dynamic epidemiology of
this disease’s resurgence [20]. According to Ishidro et al. [26],
‘An in-depth mutational analysis suggests the action of host
APOBEC3 in viral evolution as well as signs of potential mon-
keypox virus human adaptation in ongoing microevolution.’

It is feared that the monkeypox virus might evolve into
a more potent human infection. Perhaps this is due to the
genetic composition of the virus, anthropogenic factors, varia-
tions in host behavior, and the fact that smallpox vaccination
is no longer administered due to the elimination of the variola
virus [27]. In this regard, anyone born post 1980 are not
vaccinated and are at risk of disease. Moreover, real-time
polymerase chain reaction (PCR) experiments have been uti-
lized to identify two genes targeted by the monkeypox virus
[28]. A test for immunoglobulin M (IgM) antibodies was con-
ducted since anti-vaccine IgM antibodies from earlier smallpox
immunizations should not be detected [29]. Diagnostic tests
may also concentrate on cellular immune responses to certain
infections. Counting orthopoxvirus-specific T cells is one such
approach that is now under investigation [30]. While primates,
including monkeys, are susceptible to infection, it is believed
that squirrels and other rodents serve as reservoir hosts for the
virus. Further spread of this orthopox virus must be carefully
contained and not allow novel (variant) viruses to adapt
further to the human population (Figure 2). Tecorivimat is
a recently approved antiviral medicine for orthopoxvirus-
associated illnesses, including monkeypox, based on animal
models and human evidence for safety, bioavailability, and
therapeutic efficacy [31,32]. Tecovirimat did not cause side
effects and appeared to lead to a decrease in viral levels and
a speedier recovery. Based on comparable results, the FDA
authorized a second smallpox medication, brincidofovir, in
2021.

Expert Opinion: The Health Security Agency of the United
Kingdom has issued revised recommendations for administer-
ing the JYNNEOS vaccination to males deemed to be at
a greater risk of exposure. Although the virus is not officially
classified as a sexually transmitted illness, it may be trans-
ferred via close and personal contact during sex. Smallpox
vaccination is also effective against monkeypox. It will be
administered mostly after exposure to the pathogen to avoid
severe sickness and symptoms [33]. Recent interim guidance,
created with the assistance and advice of the Strategic
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Figure 2. Research gaps for monkeypox and its management. Created with biorender.com.

Advisory Group of Experts Ad hoc Working Group on smallpox
and monkeypox vaccinations, offers the first WHO guidelines
on vaccines and immunization for monkeypox [34]. Global
mass vaccination efforts are needed, especially in endemic
areas, through surveillance and contact tracing. Postexposure
prophylaxis with an adequate second- or third generation
‘safer’ vaccination is advised for contacts of patients, prefer-
ably within four days of first exposure, to avoid illness devel-
opment. Frontline healthcare workers need to be vaccinated
first as a part of a preventive strategy to avoid further trans-
mission. According to the USFDA, individuals with occupa-
tional exposure to orthopoxviruses (e.g. researchers who
work with monkeypox virus samples) receive the ACAM2000
or JYNNEOS vaccine as preexposure prophylaxis. There is cur-
rently no vaccination against monkeypox that is safe to use
during pregnancy [35]. Because MVA-BN is a nonreplicating
vaccine, there is no need to be concerned about its use during
pregnancy. Monkeypox is distinguished by continued upper
respiratory tract viral DNA shedding notwithstanding the heal-
ing of skin lesions, offering unique problems for preventing
transmission and gaining control of the disease’s progress.
Needless to add, it is critical to investigate the safety and
efficacy of suitable antivirals for use in humans afflicted with
the monkeypox virus, particularly immunocompromised
individuals.

Control of future pox threats would involve limiting global
zoonosis, population-level surveillance, and shutting down
transmission chains. Safeguarding the world population
against this new virus threat by adequate vaccines and anti-
virals should be paramount. To manage current and future
outbreaks, a globally focused one-health strategy for disease
prevention and treatment is needed.
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