The new face of monkeypox virus: an emerging global emergency
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More than a year ago in March 2021, over 19 senior experts and
leaders in various fields from across the globe gathered virtually
to participate in a tabletop simulative exercise on exploring the
gaps in international biosecurity and pandemic response sys-
tems. The panel conducted by the non-profit Nuclear Threat
Initiative (NTI; https://www.nti.org/) in association with Munich
Security Conference (MSC; https://securityconference.org/),
explored ways to tackle the effects of high-consequence bio-
logical threats like Covid-19 [I]. What makes this panel dis-
cussion remarkable was the pathogen that was simulated in the
discussion. The group studied the global uncontrolled spread of
a deadly and unusual strain of monkeypox virus (MPXV) that
emerged in a fictional nation [I]. By the end of the simulated
period of 18 months, the virus had infected 3 billion people
whilst killing more than 270 million people worldwide [I].

Fast forward to today, May 2022, and the simulation seems
to be becoming a reality. On 7th May 2022, the UK Health
Security Agency (UKHSA) confirmed the first case of MPXV in
a UK traveller who had made a round-trip to Nigeria [2]. In the
following two weeks, more than 84 cases have been confirmed
with an additional 61 suspected cases reported in 14 countries
(Fig. 1) [3]

MPXV is one of the four human pathogenetic species
belonging to the Orthopoxvirus genus in the Poxviridae family.
Together with Variola virus (causative agent of now eradicated
smallpox), Cowpox, and Vaccinia virus, these zoonotic viruses
can infect a wide range of mammalian species [4,5]. Two
epidemiologically distinct genetic clades of MPXV have been

described in the literature — West African and Central African
(or Congo Basin) clades. The West African clade has a lower-
case mortality (3.6%) with no direct human-to-human trans-
mission noted in comparison with the Central African clade
with a higher case mortality (10.6%) and known human-to-
human transmission [6].

MPXYV is currently considered a rare zoonotic disease except
in DRC (Democratic Republic of Congo) where the cases have
grown exponentially. Since 1970, more than 35,000 cases have
been documented (including confirmed, suspected, and prob-
able) worldwide with >95% cases reported in DRC alone, fol-
lowed by Nigeria and other neighbouring African countries [6].
Until 2003, the MPXV was not reported outside Africa, how-
ever, with an increase in trade, business, and travel, sporadic
outbreaks have been reported across the globe, curiously all
having their contact origins in Nigeria [6].

Previous reports have shown that outside Africa, the virus
tends to predominantly infect adult males (>50% cases) in the
age range of 10-21 years (Table |) [6]. Symptoms develop in
two phases — the invasion period and the skin eruption period.
The invasion period (0-5 days post contact) presents with fever,
headache, muscle aches, fatigue, backache, and chills. Lymph-
adenopathy during this phase is characteristic of MPXV infec-
tion [7]. Development of rash starts |-3 days after the fever and
usually affects the face, palms, soles, oral and genital mucous
membranes, and conjunctiva. Rash progresses sequentially
through macules, papules, vesicles, pustules, followed by crusts
that dry up and fall off [7]. Though not fatal, the symptoms are
self-limiting lasting from 2 to 4 weeks.

Based on the mathematical modelling of available literature, it
has been predicted that MPX may exist in a semi-endemic
equilibrium, where there is no infection in its animal host, but
the disease persists in humans [8]. Though the authors didn’t
find viral fitness to become endemic solely through human
transmission, mutations in viral proteins could upset the model
[8]. Studies have elaborated and highlighted the probable fac-
tors that could lead to a rampant spread of the MPX virus
across the globe (Fig. 2) [1,4,6]. Addressing these issues is of
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Map depicting the geographical spread of the Monkeypox Virus (MPXV) as of 2Ist May 2022. Date confirmed refers to the date of

confirmation of the first MPXV case in the country. “Confirmed” refers to the number of confirmed cases whilst “Suspected” refers to the number of

suspected cases in the respective countries. Note that the map is only for illustrative purposes and the authors remain neutral in regard to territorial

disputes.

utmost priority to prevent another pandemic, especially since
the disastrous effects of Covid-19 are still strongly present in
the collective human memory.

A group of researchers from Portugal has open-sourced the
first draft of the genomic sequence of the MPXYV, which reveals
the virus belonging to the West African clade with close links to
the viruses which were previously reported in the UK, Israel,
and Singapore in 2018-19 [9]. Noticeably, according to the
European Centre for Disease Prevention and Control (ECDC),
“This is the first time that chains of transmission are reported in
Europe without known epidemiological links to West or Cen-
tral Africa, where this disease is endemic” [|0].

What is even more intriguing is that this is also the first time
worldwide whereby cases are being reported amongst the men
who have sex with men (MSM) community [10]. This is evident
also from the large number of cases reporting genital and oral
ulcers (Table |). Close contact has been implicated in the
transmission of the virus however, the identification of the
Western African clade as the causative agent is a puzzling
mystery.

Human sexual transmission of Orthopoxvirus has been docu-
mented previously [I1,12]. However, most cases have been
sporadic isolated instances where an unvaccinated partner got
infected post-coitus from a vaccinated partner (vaccinated against

© 2022 The Author(s). Published by Elsevier Ltd, NMNI, 47, 100989

Vaccinia virus) having an unhealed vaccination site. In fact, a few
years ago, a case of secondary and tertiary transmission of the
Vaccinia virus in a MSM patient was reported by the US Centre
for Disease Control and Prevention (US CDC) [I3].

Whilst contact tracing and the source of spread are still

under investigation, Spanish authorities revealed that all 23 men

Characteristics of confirmed and suspected MPXV
cases as of 21st May 2022

Characteristics No. of cases  Characteristics  No. of cases

Case Status Hospitalization

Confirmed 86 (59%) Yes 21 (14%)
Suspected 61 (41%) No 37 (25%)
Unknown 89 (61%)

Age Groups

20-40 56 (38%) Case Isolation

40-60 2 (1%) Yes 59 (40%)

Unknown 89 (61%) Unknown 88 (60%)

Gender Travel History

Male 106 (72%) Yes 12

Female 1 (1%) No 42

Unknown 40 (27%) Unknown 93

Reported Symptoms Source of Contact

Fever 19 Sexual Contact

Rash (vesicular and/or 8 Suspected sexual 28 (19%)
unspecified) contact

Genital and oral ulcers 22 Man-to-man sex 4 (3%)

Lesions (ulcerative, skin) 21 Sauna 15 (10%)

Swallowing difficulties | Unknown 100 (68%)

Perianal papules |

Inguinal adenopathy |

Unknown 94

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


http://creativecommons.org/licenses/by/4.0/

Diagnosis

. Lack of propersurveillance, case definitions,and reporting programmes
. Expensive testing

. Low funding and manpower

. Fatigue and exhaustion from Covid19 pandemic

. Inaccurate clinical identification
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Cessation of Vaccination against Smallpox

1. Last vaccination programme in 1980 against
Orthopoxviruses
2. Loss of herd immunity and waning immunity

Increased Human-Animal Interactions

1. Deforestation and rapid industrialization leading to increased
exposure

2. Wars forcing people to fleeto forests

3. Increase in petting activities including zoos, circuses etc.

Editorial 3

Increased Travel

1. Increased pointsof contact and transmission routes
2. Non-uniform screening guidelines for travellers
3. Lack of education regarding specific endemiaiiseases

Lack of Biological Research Governance

1. Insufficient biotechnology and genetic research oversight
2. Lack of enforcement of uniform guidelines and codeof-conduct

Lack of International Coordination and Warning

. Insufficient communication and alert warning systems

. Non-identified triggers for security measures to kickn

. Lack of national and international preparedness plans

. Insufficient training and public education

. Funding and resource inadequacy and disparity amongst different regions
of globe.

W

Factors promoting the rapid spread of the MPX virus that needs to be addressed to prevent rampant spread of the virus and further

epidemiological escalation of the situation.

with suspicion of infection had visited the same Paraiso sauna, a
gay-friendly establishment, that has since been closed (Table )
[14]. Similarly, Australian authorities have issued an alert for
passengers on the two flights that were taken by the confirmed
patient from London to Melbourne [I5]. Interestingly, the
Australian confirmed case was diagnosed by an astute general
practitioner (GP) [15], which highlights the importance of GPs
in early detection, contact tracing, and breaking of transmission
chains.

Moving forward, rapid response and action are needed from
all parties including society, healthcare professionals, and poli-
cymakers. A detailed interpretation of this topic has been
summarized by Giulio and Eckburg [16]. Vaccination against
smallpox has shown to have an efficacy of around 85% against
MPXYV [17], however, mass vaccination, as with SARS-CoV-2
would be counterproductive in this case. A more targeted
“ring vaccination” approach can be recommended where high-
risk close contacts only are vaccinated [18]. Other newer
therapeutical options including the Modified Vaccinia Ankara
vaccine against MPXYV, and the recently approved antiviral
Tecovirimat may be used in limited clinical settings with careful
observation. Vaccinia IVIG (VIVIG) could also be used for the
management of complications and prevention of the develop-
ment of long-term sequelae.

Finally, the lessons learned during the Covid-19 pandemic
should not be forgotten, rather should be adjusted, and rapidly
implemented. As author Donna Maltz summarizes in her book
“Conscious Cures: Solutions to 2Ist Century Pandemics” -
“COVID-19 slowed us down, but what have we learned? The virus
gave us time to think, but what are we thinking?” In the context of

MPXYV, these questions are for all of us to consider before it’s
too late.
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