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New variola (NV)-mpox (monkeypox)-is a zoonosis caused
by the mpox virus, which belongs to the genus Orthopoxvirus in
the family Poxviridae. This disease, in the present year (2022),
has caused several cases and deaths around the world, including
Brazil[1]. The group of poxviruses, in which the species that causes
NV is included, consists of agents widely distributed in nature. Due
to their considerably large size, they were among the first viruses
to be microscopically visualized. The Poxviridae family is capable
of infecting epithelial and connective tissue cells. Currently, such a
viral family is classified as a genome lineage composed of double-
stranded DNA, completely independent of the host nucleus|1].

In the total of 28 genera described in the scientific literature, only
four are, up to the present moment, capable of infecting human
beings: (1) Orthopoxvirus; (2) Molluscipoxvirus; (3) Parapoxvirus; and
(4) Yatapoxvirus|2). Orthopoxviruses are the best known among the
poxviruses, since they comprise smallpox, which causes smallpox,
a disease that devastated a large part of the world's population
throughout the 20th century, but which has been considered
eradicated since 1980[1]. Orthopoxviruses, along with viruses of the
genus Molluscipoxvirus, are the only two genera of the Poxviridae
family specific to humans. Molluscipoxvirus is the cause of the
disease known as molluscum contagiosum. Molluscum contagiosum
consists of a dermatological disease that commonly affects children,
attacking only human basal keratinocytes. The other two types of
poxvirus (Parapoxvirus and Yatapoxvirus) are considered zoonoses,
with low infectivity and isolated occurrence[2].

NV (mpox) is a tropical zoonosis with a marked increase in the
incidence rate today. After the eradication of human smallpox,
it became the most important Orthopoxvirus disease for public
health in the world[1.2]. Endemic in West and Central Africa, it has
mild symptoms and signs, similar to those of human smallpox.
The disease was first described in Africa and later spread to other
countries through travelers, causing small outbreaks|3.4].

In 2022, NV reached global notoriety due to the increased incidence

of cases, with occurrences in 12 countries. The first records in the
United Kingdom and Portugal were related to the occurrence of the
disease among men who have sex with men, which contributed to
the emergence of stigma for this often marginalized community(5].
However, transmission of the virus occurs through several routes,
such as contact with fluids and injuries from infected animals (and
possibly the consumption of contaminated meat)[3], human-to-
human spread due to direct contact with secretions, lesions, and even
handling objects (fomites) of a person infected, in addition to vertical
transmission via the placenta and contact with droplets exhaled by
animals (human or not) infected. Thus, sexual contagion is not the
only possible route of infection, and it is important to mention the
increased risk for health professionals through respiratory droplet
transmission, given the closer contact with the sick ones.

NV was described in 1958, when it triggered two outbreaks of a
disease similar to human smallpox in monkeys kept for research
purposes. The first human case was recorded in 1970 in the
Democratic Republic of Congo, during a period of intensified efforts
to eliminate smallpox. The symptoms and signs originally described
included fever, chills, headache, myalgias, feelings of exhaustion,
swollen lymph nodes, and skin lesions, first on the face and later on
to other parts of the body, including the genitals. During pregnancy,
the virus can lead to different complications, triggering congenital

smallpox and even the baby's death[6-8].
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In the current outbreak (2022), the biggest concern is related to
the notification of new cases of the disease in hitherto non-endemic
areas. Unlike the brief episodes of NV previously described, since
the beginning of May 2022, the world has faced the emergence of
several reported cases, creating an alert regarding the level of lack
of control that NV is currently at. There are several hypotheses to
explain the spread of the disease, but (1) the easy transmission—as
previously mentioned—and (2) the limited significance of borders in
the contemporary world-which represent, as a rule, little more than
the delimitation of territories, which facilitates the contact of people
from different parts of the world-seem to be determining factors in
the current state of dissemination of the disease[9]. The reality is that,
for the first time, several cases were reported and confirmed in places
where there was no record of endemic NV, in addition to the fact that
numbers are increasing in places where the disease was endemicf[10].

After the first descriptions of NV epidemiological data by the
World Health Organization (WHO), in May 2022, new suspicions
and confirmations emerged in other countries. According to a recent
report prepared by WHO with data received on 09/05/2022 and
published on 16/11/2022, there is a moderate endemic global risk,
considering the European region the only one at high risk. Until the
present moment, 79411 laboratory-confirmed cases and 50 deaths
have been described in the 110 monitored territories. The number of
occurrences is highest in America and Europe, with approximately
98.36% of confirmed cases of NV. However, region of the Americas
holds 60% of deaths[11-13].

Brazil reported the first eight suspected cases on June 8, 2022, in
Ceard, Mato Grosso do Sul, Rio Grande do Sul, Rondénia, Santa
Catarina and Sdo Paulo[7]. The first confirmed case was detected
at the Institute of Infectious Diseases Emilio Ribas, through a
swab taken on eruptions presented by a 41-year-old male patient,
with a history of recent travel to Spain and Portugal. The genome
sequencing, carried out to help in understanding the transmission of
the virus, was shown to be aligned with the sequences of Germany,
Spain, USA and Portugal, with the identification of 3 unique SNPs
in comparison with the updated US-CDC genome [according
Claro et al: "(Accession N° ON563414.3): GA->AA (10118;
non-synonymous), TC->TT (15004; synonymous) and GA->AA
(169928; non-synonymous)"][5]. The identified G->A and C->T
mutations, like those described in the new Brazilian MPXV genome,
may be a result of APOBEC3 deaminase editing[5], which makes
it possible for other cases to be diagnosed by polymerase chain
reaction (PCR).

According to data collected by the WHO on 15/11/2022, Brazil
has a total of 9655000 confirmed cases and 12 deaths. The analysis
of Figure 1, which contains information on cases over time in
Brazil, shows that the number remains stable, with an average

of approximately 13 cases per day and from the second half of
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July, period of school holidays in the country, the number grows
dramatically, reaching peaks of 410 cases. This fact corroborates
the data regarding the mode of contagion and dissemination of the
disease. The growth in notifications can also be explained by the
increased testing of suspects. It is also worth mentioning that the
visible peaks in the graph validate the data on the manifestations
and severity of the disease, characterized by a self-limited and mild
condition, which explain the decreasing of case number that the peak

is showing(7.14].
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Figure 1. Number of new variola (mpox) cases over months in Brazil in 2022.

Most of the infected population comprises young adults, probably
because this age group does not include those vaccinated against
human smallpox (in fact, once the disease was eradicated,
vaccination was discontinued). It is important to highlight that NV
has a long incubation period: once infected, the individual can take
from six to thirteen days for the prodromes, and this period can
be extended to three weeks. The first clinical manifestations are
nonspecific, and it is important to consider the differential diagnoses
so that the case is notified as soon as possible. From the first to
the fifth day of the state period, complaints of fever, headache,
asthenia, fatigue, myalgia, low back pain and lymphadenopathy are
common, the latter being a very useful finding for the differential
diagnosis. Approximately three days after the appearance of the
initial manifestations, skin eruptions appear[12.13], which begin
centrifugally: they settle on the extremities of the body and on
the head and only afterwards-depending on the viral load and the
impairment of the immune system affected individual-appear on
the trunk, cornea and genital region (at least 30% of cases). Lesions
begin as macules, progressing to papules and pustules, which
eventually rupture and become crusts. All skin lesions, including
crusts, are infectious (i.e., transmission only ends when the lesions

disappear completely). The period from onset of symptoms to their



New variola (mpox) in Brazil

end lasts from two to four weeks. Complaints are usually mild, but
injuries can become painful depending on the affected body part.
Occasionally, secondary (bacterial) local infections also occur, which
can progress to systemic conditions|1.7].

As soon as NV is suspected, the PCR is indicated. The samples
include the vesicular secretion or the crust, being extremely
important to observe the biosafety protocols for the collection and
transport of the material. To obtain the material-preferably from the
secretion of pustular and vesicular lesions—a swab is used, which
must be placed in a dry tube. It is recommended the collection be
performed in two different skin areas. In the case of obtaining the
scab, it is important to perform it in the initial healing phase, since
there is a greater probability of detecting the viral genome[9.10].

Treatment of the disease is based on relieving symptoms, in
addition to addressing possible complications. Antiviral agents with
potential for the treatment of NV have been sought, with emphasis
on the following drugs: brincidofovir, cidofovir and tecovirimat.
Among these, cidofovir has broad activity against many viruses
including orthopoxviruses, with dramatic resolution of lesions
described in some patients who used the drug. Brincidofovir-a
drug with broad activity against DNA viruses—was approved by the
Food and Drug Administration (FDA) in 2021 for the treatment of
smallpox. Tecovirimat-a drug that acts against orthopoxviruses, but
which does not have notable activity against other DNA viruses-was
also approved for the treatment of smallpox, in 2018, by the FDA[15].

Because it is a virus transmitted by contact with infected
individuals, the best form of prevention is to avoid it. Personal
protection measures such as the use of masks covering the nose
and mouth and frequent hand hygiene are equally useful for
preventing the disease. In case of suspected infection, the healthcare
professional should promptly contact the agency responsible for
testing and case reporting. Currently, there is a vaccine developed
against NV, which was approved in 2019 in Canada, the United
States and the European Union. Once made available in Brazil,
there is no evidence to recommend it to the general population,
as NV infection does not have severity rates that justify universal
vaccination at this time. For the public at high risk of infection, the
vaccine has a two-dose application scheme. If the immunobiological
is applied three days after exposure-and, in some cases, even seven
days after the probable contagion-, there may be a drastic reduction
in the progression of the disease[1.2.7.16].

In Brazil, the Unified Health System plays a fundamental role in
epidemiological control, diagnosis, treatment and prevention of
different diseases[17], including NV. It is worth mentioning in this
context, bill 1917/22 that includes the vaccine against the disease in
the National Immunization Calendarf{18].

Although it is not usually a fatal disease, NV can cause serious

complications, especially in immunosuppressed individuals, with
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the possibility of death, such as those described in Brazil. Thus,
the dissemination of reliable scientific information is crucial for
society to understand its role in preventing the disease—supporting
control actions—, in addition to preventing the emergence of
unacceptable prejudices in democratic, secular, and pluralistic
societies. People from the LGBTQIAP+ community (lesbian, gay,
bisexual, transgender, queer, intersex, asexual, pansexual) cannot
be characterized as the great villains in the transmission of the
disease, since they are not the only ones who acquire and transmit
the pathogen[19]; in fact, the risk of contagion is more related to
the multiplicity of partners than to sexual orientation. Indeed,
every effort to counteract the stigmatization of the LGBTQIAP+
community—stemming from initial reports of association with same-
sex relationships—must be undertaken, in order to prevent different
social segments from being placed in a vulnerable situation in health
services[20]. Moreover, the link between NV and monkeys is also
fallacious—and potentially generating violent actions against these
animals—, since the main hosts of the virus are not apes, but rodents,
and the adoption of alternative nomenclature for the disease[21], as
we tried to achieve in this article (use of the terms "new smallpox" or
"mpox").

The development of care actions, involving the diagnosis, treatment,
prevention, and rehabilitation of the sick (for which the Unified
Health System becomes essential)[20-22], and of critical positions
towards any form of discrimination, whether directed at humans or
not humans, constitute the great challenges for the management of

the new smallpox in Brazil.

Conflict of interest statement

The authors declare that there are no conflicts of interest.

Funding

The authors received no extramural funding for the study.

Authors’ contributions

ACEE, MCC, APG and RSB designed the study; MEQSB, LMS
and WP collected the data; ACEE and MEQSB analyzed the data;
ACEE, MCC, APG and RSB searched the literature and wrote the
manuscript; MCC and RSB edited and revised manuscript according
to journal’s instructions; ACEE, MCC and RSB edited and controlled
the final version of the manuscript. All the authors approved the final

version of the manuscript.



528

References

[1] World Health Organization. Monkeypox. [Online]. Available from: https://
www.who.int/news-room/fact-sheets/detail/monkeypox. [Accessed on 20
November 2022].

[2] Efridi W, Lappin SL. Poxviruses. [Updated 2022 Jun 5]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2022.

[3] Zambrano PG, Acosta-Espaia JD, Mosquera Moyano F, Altamirano Jara
JB. Sexually or intimately transmitted infections: A look at the current
outbreak of monkeypox in 2022. Travel Med Infect Dis 2022; 49: 10238.

[4] Lin GSS, Tan WW, Chan DZK, Ooi KS, Hashim H. Monkeypox
awareness, knowledge, and attitude among undergraduate preclinical and
clinical students at a Malaysian dental school: An emerging outbreak
during the COVID-19 era. Asian Pac J Trop Med 2022; 15(10): 461-467.

[5] Claro IM, Romano CM, Candido DDS, Lima EL, Lindoso JAL,
Ramundo MS, et al. Shotgun metagenomic sequencing of the first case
of monkeypox virus in Brazil, 2022. Rev Inst Med Trop S Paulo 2022; 64:
e48.

[6] Menezes YR, Miranda AB. Severe disseminated clinical presentation of
monkeypox virus infection in an immunosuppressed patient: First death
report in Brazil. Rev Soc Bras Med Trop 2022; 55: ¢0392.

[7] Cimerman S, Chebabo A, Cunha CAD, Barbosa AN, Rodriguez-Morales
AJ. Human monkey pox preparedness in Latin America-Are we ready for
the next viral zoonotic disease outbreak after COVID-19? Braz J Infect
Dis 2022; 26(3): 102372.

[8] Lima EL, Barra LAC, Borges LMS, Medeiros LA, Tomishige MYS,
Santos LSLA, et al. First case report of monkeypox in Brazil: Clinical
manifestations and differential diagnosis with sexually transmitted
infections. Rev Inst Med Trop Sao Paulo 2022; 64: e54.

[9] Sociedade Brasileira de Urologia/Sociedade Brasileira de Infectologia.
Cartilha conjunta da sociedade brasileira de urologia e da sociedade
brasileira de infectologia sobre a nova epidemia de "monkeypox". [Online].
Available from: https://portaldaurologia.org.br/medicos/wp-content/
uploads/2022/07/Cartilha_SBU_SBI_final.pdf.pdf. [Accessed on 9
December 2022].

[10]World Health Organization. Mpox (monkeypox) outbreak 2022. [Online].
Available from: https://www.who.int/emergencies/situations/monkeypox-
oubreak-2022. [Accessed on 9 December 2022].

[11]Centers for Disease Control and Prevention. Mpox. [Online]. Available
from: https://www.cdc.gov/poxvirus/monkeypox/index.html. [Accessed

on 10 December 2022].

Ana Caroline Edwiges Evangelista et al. / Asian Pacific Journal of Tropical Medicine 2022; 15(12): 525-528

[12]Saxena SK, Ansari S, Maurya VK, Kumar S, Jain A, Paweska JT, et al.
Re-emerging human monkeypox: A major public-health debacle. J Med
Virol 2022. doi: 10.1002/jmv.27902.

[13]Mateos Moreno D, Clavo Escribano, P. Monkeypox virus infection:
A case report. Actas dermo—sifiliograficas 2022. [Online]. Available
from: https://www.sciencedirect.com/science/article/pii/
S0001731022006020?via%3Dihub. [Accessed on 20 November 2022].

[14]Panamerican Health Organization. Monkeypox cases: Region of
the Americas. [Online]. Available from: https://shiny.pahobra.org/
monkeypox/. [Accessed on 9 December 2022].

[15]Siegrist EA, Sassine J. Antivirals with activity against monkeypox: A
clinically oriented review. Clin Infect Dis 2022. doi: 10.1093/cid/ciac622.
Online ahead of print.

[16]Nagdes Unidas Brasil. Varfola dos macacos ou monkeypox: Tudo o que vocé
precisa saber. [Online]. Available from: https://brasil.un.org/pt-br/192014-
variola-dos-macacos-ou-monkeypox-tudo-o-que-voce-precisa-saber.
[Accessed on 20 November 2022].

[17]Motta LCS, Siqueira-Batista R. Estratégia saide da familia: Clinica e
critica. Rev Bras Edu Med 2015; 39: 196-207.

[18]Projeto de Lei PL 1917/22. Dispde sobre a inclusdo da vacina contra a
doenga Monkeypox, causada pelo virus Monkeypox do g€nero Orthopoxvirus
e familia Poxviridae, no calenddrio nacional de imunizagdo do Sistema
Unico de Satide (SUS). [Online]. Available from: https://www.camara.leg.
br/proposicoes Web/prop_mostrarintegra?codteor=2195248&filename=
PL+1917/2022. [Accessed on 9 December 2022].

[19]Tambo E, Al-Nazawi AM. Combating the global spread of poverty-
related monkeypox outbreaks and beyond. Infect Dis Poverty 2022; 11:
80.

[20]Sousa AFL, Sousa AR, Fronteira I. Monkeypox: Between precision
public health and stigma risk. Rev Bras Enferm 2022; 75(5): €750501.
[21]Happi C, Adetifa I, Mbala P, Njouom R, Nakoune E, Happi A, et al.
Urgent need for a non-discriminatory and non-stigmatizing nomenclature

for monkeypox virus. PLoS Biol 2022; 20(8): €3001769.

[22]Siqueira-Batista R. Akropolis: licdes para pensar o SUS. Diversitates
2014; 6: 1-6.

Publisher’s note

The Publisher of the Journal remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.



