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ABSTRACT

Introduction: Mpox, formerly known as monkeypox, is caused by the double-stranded DNA MPXYV virus of the Poxviridae family, Orthopoxvirus genus. It has two known clades: West
Africa and Congo Basin. It is a zoonosis similar to smallpox that has reemerged globally, with numerous cases reported worldwide in 2022. Objective: To describe sociodemographic,
behavioral, clinical, and laboratory characteristics of suspected and confirmed mpox cases attended in the Sexually Transmitted Diseases (STD) Sector of the Fluminense Federal University
(UFF), Niteroi (RJ), Brazil. Methods: The STD/UFF sector is a public open-access reference center for STDs, with no appointment regulation. This is a prospective, observational cohort
study of suspected and confirmed MPXV cases attended at STD/UFF between June 2022 and March 2024. Clinical samples (lesions) were collected for diagnostic confirmation by MPXV
reverse transcription-polymerase chain reaction — RT-PCR (public laboratory — LACEN-RYJ), along with rapid tests for syphilis, human immunodeficiency virus (HIV), and hepatitis B
and C. Results: Among 33 individuals with suspected mpox, 20 (60.6%) were confirmed. Compared to non-confirmed cases, confirmed cases were more frequent among unvaccinated
individuals aged 21-39 years, cisgender men (70 vs. 69.15%; p<0.015), Black individuals (55 vs. 45%; p=0.449), residents of Sdo Gongalo (50 vs. 30.8%; p=0.335), those with higher
education (45 vs. 30.8%; p=0.429), and men who have sex with men (MSM) (80 vs. 53.84%; p=0.508). They were more likely to have a non-exclusive steady partner (50 vs. 7.69%;
p=0.233), good knowledge and preventive practices regarding STIs (75 vs. 46.15%; p=0.204), to use condoms occasionally (80 vs. 61.54%; p=0.500), to have been referred by a health
professional (70 vs. 61.54%; p<0.041), and to have syphilis as the main differential diagnosis (30 vs. 30.77%; p=0.415). Confirmed cases more often presented genital (60 vs. 39.8%)
and anal lesions (85 vs. 30.8%) and systemic symptoms (93.2 vs. 69.3%) than non-confirmed ones. Forty-five percent were HIV-positive white males over 32 years old, MSM, with anal
lesions, and 33.33% were diagnosed with syphilis. Among the mpox-positive cases, 27% reported pre-exposure prophylaxis (PrEP) use and 9% post-exposure prophylaxis (PEP) use. Of
these, 65% had their sexual partners examined at STD-UFF, with 38.46% testing positive for mpox. There were no severe cases or hospitalizations. Conclusion: Mpox in Rio de Janeiro
rapidly evolved into a local epidemic, with sexual contact playing a crucial role in its spread, and higher incidence among MSM and people living with HIV (PLHIV). The rate of sexual
partner consultation and testing in our service was high, and comorbidity with syphilis was frequent.
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RESUMO

Introdugdio: Mpox, antes monkeypox, é causada por MPXV de DNA de fita dupla da familia Poxviridae, género Orthopoxvirus. Tem dois clados conhecidos, Africa Ocidental e
Bacia do Congo. E uma zoonose semelhante a variola e reemergiu mundialmente, com muitos casos no mundo, em 2022. Objetivo: Descrever caracteristicas sociodemogréficas,
comportamentais, clinicas e laboratoriais de uma série de casos suspeitos e confirmados de mpox atendidos no Setor de DST da Universidade Federal Fluminense, Niteroi, RJ
(DST/UFF). Métodos: DST/UFF é centro de referéncia publica, porta aberta, sem regulagio na 4rea de DST. E um estudo de coorte prospectiva e observacional de uma série
de casos suspeitos e confirmados de MPVX atendidos no DST/UFF. Incluimos todos os pacientes atendidos com suspeita de mpox entre o periodo de junho de 2022 a margo de
2024. Coletamos amostras clinicas (lesdes) para a confirmagéo diagnostica por reagdo em cadeia da polimerase com transcrigéo reversa (RT-PCR) de MPVX (laboratério publico
— LACEN-RI) e testes rapidos para sifilis, virus da imunodeficiéncia humana (HIV), hepatites B ¢ C. Resultados: De 33 pessoas com suspeita de mpox, 20 (60,6 %) foram casos
confirmados. Comparados com os casos ndo confirmado, os confirmados foram mais frequentes entre pessoas néo vacinadas contra variola de 21 a 39 anos, homens cisgénero (70 vs.
69,15%; p<0.015), de raga/cor negra (55 vs. 45% p=0.449), moradores de Sdo Gongalo (50 vs. 30,8% p=0,335), com grau de escolaridade superior completo (45 vs. 30,8% p=0,429),
homens que fazem sexo com homens — HSH (80 vs. 53,84% p=0,508), com parceiro fixo ndo exclusivo (50% vs. 7,69% p=0,233), com bom conhecimento de atitudes e praticas de
prevengdo das IST (75 vs. 46,15% p=0,204) e que fazem uso de preservativo as vezes (80 vs. 61,54% p=0,500), encaminhados por profissional da satide (70 vs. 61,54% p<0,041) e
com a sifilis como principal diagnostico diferencial (30 vs. 30,77% p=0,415). Os casos confirmados apresentaram mais lesdes genitais (60 vs. 39,8%) e anais (85 vs. 30,8%) e sinais
e sintomas sistémicos (93,2 vs. 69,3%) do que os casos ndo confirmados. Quarenta e cinco por cento eram pessoas vivendo com HIV brancas, do sexo masculino, com idades acima
de 32 anos, HSH, que apresentavam lesdes na regido anal, e 33.33% tiveram diagndstico de sifilis. Dos casos positivos para mpox, 27% reportaram o uso de profilaxia pré-exposi¢do
— PrEP, e 9% profilaxia pos-exposi¢do — PEP. Dos casos positivos, 65% tiveram a parceria sexual examinada no DST-UFF. Dessas parcerias, 38,46% foram positivos de mpox, ndo
tivemos casos graves e nenhuma internagéo foi necessaria. Conclus@o: A mpox no Rio de Janeiro evoluiu rapidamente para uma epidemia local, com o contato sexual sendo crucial
na sua disseminagdo e com maior incidéncia em HSH e em PVHIV. Foi alta a porcentagem de consulta/exame de parceria sexual no nosso servigo. A comorbidade com sifilis foi alta.
Palavras-chave: Mpox, Monkeypox, Infec¢des sexualmente transmissiveis. Reagdo em cadeia da polimerase. Diagnostico.
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INTRODUCTION

The recent public health crisis caused by SARS-CoV-2, the agent
behind COVID-19, prepared the world for the emergence of new infec-
tious threats. However, the global rise of monkeypox cases, renamed
mpox by the World Health Organization (WHO), starting in 2022, and
its declaration as a Public Health Emergency of International Concern
(PHEIC), revealed challenges and epidemiological dynamics that diverge
from what was historically known about the disease?. Although the
monkeypox virus (MPXV) was identified over 60 years ago (Figure 1),
its recent and accelerated spread to non-endemic countries, especially
with the notable occurrence of new cases in Central Africa starting in
2024, demands a deeper understanding of its natural history, host-agent
interactions, and transmission mechanisms®#. The rapid expansion of
mpox highlighted the urgency of obtaining evidence on its new clini-
cal presentations and possible outcomes, in order to support the deve-
lopment of effective diagnostic and treatment strategies. The transition
in nomenclature from “monkeypox” to “mpox”® was a crucial step in
combating the stigmatization of animals and population groups, pre-
venting the repetition of prejudiced discourses and behaviors that mar-
ked other epidemics, such as AIDS®? (Figure 1).

The situation becomes even more critical with Brazil ranking second
in the number of cases in the Americas, second only to the United
States®. On August 14, 2024, the WHO declared a new PHEIC. This
announcement marks a global alert for the resurgence of the disease,
driven by a new and dangerous viral strain.

In the genomic and evolution analysis of the monkeypox Virus
(MPXV), it belongs to the genus Orthopoxvirus (OPV) of the Poxviridae

family and the subfamilies Entomopoxvirinae and Chordopoxvirinae.
There are four main genera that include species that are more commonly
known to infect humans, along with the smallpox virus (VARV), the
vaccinia virus (VACV), the camelpox virus (CMPV), and the cowpox
virus (CPXV)©®19,

The Poxviridae family is composed of double-stranded DNA (dsDNA)
genetic material, capable of infecting mammals, insects, reptiles, and
birds. It ranges in size from 200 to 250 nm in diameter, which allows
its identification by electron microscopy magnified approximately
10,0001"12, Tt consists of 22 genera and 83 species across two subfamilies:
Chordopoxvirinae (18 genera and 52 species) and Entomopoxvarinae
(four genera and 31 species)!'® (Figure 2).

The Poxviridae family constitutes a group of viruses characterized by
having a large viral particle, variable in size between 200 and 300 nm,
enveloped, and containing double-stranded DNA (dsDNA). Electron
microscopes portray their unique structure as oval or rectangular enti-
ties of variable size!*!>, Among all animal viruses, poxviruses possess
the largest and most complex DNA genomes!®!?, There are four main
virion elements: core, lateral bodies, outer membrane, and lipoprotein
outer envelope®!?), The central core contains the viral dsSDNA and core
fibrils. The monkeypox virus genome consists of 197 kb, with the cen-
tral genomic region comprising 101 kb. Both terminal variable regions
(ITR) include a terminal inverted repeat of 6,379 bp with a hairpin loop
approximately 80 bp long, short tandem repeats of 70 or 54 bp, and uni-
que ITR sequences NR 1 and NR 2, and the coding region. The virus
contains about 190 non-overlapping open reading frames (ORFs), four
of which are located in the UTR sequence®?> (Figure 3).
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Figure 1. Historical and geographical chronological evolution of Mpox cases globally from its emergence to the present.
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Figure 2. Taxonomic classification of monkeypox in the evolutionary
lineage of the Poxvitidae family®3!9.
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Figure 3. Viral particle and genome structure of MPXV of the
Chordopoxvitinae subfamily!>'9.
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Recent genomic studies have revealed that the 2022 outbreak virus
accumulated around 50 single-nucleotide polymorphisms (SNPs)
compared to previous strains, an unexpectedly high mutation rate
for an Orthopoxvirus. Mutational analysis suggests a predominance
of GA>AA and TC>TT type mutations, which are consistently asso-
ciated with the activity of viral genome editing enzymes, such as
those from the APOBEC3 family.

Unlike the 2022 outbreak, which was largely driven by the West
African clade (Clade I1b), the new emergency is centered on the spread
of Clade Ib, a new variant of Clade I (Congo Basin). This strain, his-
torically associated with higher virulence and elevated fatality rates
(up to 10 %)+, is spreading with an alarming dynamic, primarily
through sexual networks. Although the majority of cases are con-
centrated in the Democratic Republic of Congo (DRC), with over
15,600 cases and 537 deaths registered in 2024, Clade Ib has been
detected in neighboring countries such as Burundi, Kenya, Rwanda,
and Uganda, which had no previously reported mpox cases. The
distinction is between the viral clades — the more virulent Clade I
(Congo Basin) and Clade II (West Africa).

The recent PHEIC declaration by the WHO in August 2024
reinforces the severity of the situation, with the spread of a new
Clade I strain, Clade 1b, in Central Africa, with transmission cha-
racteristics that appear to be predominantly linked to sexual net-
works?®, Differences in MPXV virulence are caused by variations
in the genome, including deletions of genetic regions and fragmen-
tation in open reading frames, which suggests viral adaptation®®.
The biosynthesis of MPXYV, which occurs in the cytoplasm of the
host cell, and the diversity of its infectious particles — extracellular
virions (EVs) and mature virions (MVs) — are crucial aspects for
understanding its replication and dissemination®*). Transmission
can occur zoonotically, from animal to human, but person-to-per-
son spread, through direct contact with lesions, bodily fluids, res-
piratory droplets, and, more recently, intimate contact, reveals the
complexity of control®29).

Epidemiology of Mpox

In some countries, the occurrence of cases was considered to
be community human transmission, leading to the institution of a
mandatory quarantine of around 21 days for mpox cases, as occur-
red in Belgium on May 20, 2022, with only four confirmed cases®?:

According to a WHO report, the number of cases reported globally
during the period of January 1, 2022, to March 31, 2024, amounted
to a cumulative total of 95,226 confirmed cases.

Lab-confirmed mpox cases, including 185 deaths, were reported
to WHO, distributed across 117 countries/territories/areas (hereafter
“countries”) in all six WHO Regions. The majority of cases in March
2024 were reported in the African Region (39%), the European Region
(26%), and the Region of the Americas (25%), with the United States
and Brazil being the countries with the highest cumulative number
of cases of the disease. The decline in reporting must therefore be
interpreted with caution®.

The epidemiological update provides a summary of the situa-
tion, in the Americas, of cases reported to Pan American Health
Organization — PAHO/WHO: from the first cases presented in 2022
until August 17, 2024, there were 63,270 confirmed mpox cases,
including 141 deaths, reported in 32 countries and territories of the

Region of the Americas®. In 2022, the highest proportion of cases
was recorded during the outbreak (90%), with the greatest number
of cases reported in Epidemiological Week (EW) 32. A progres-
sive decrease in the number of cases has been observed since then,
although a slight increase in cases was recorded during EW 48 of
2022. The downward trend continued throughout 2023 and 2024.

As of March 31, 2024, the ten countries that have reported the
highest cumulative number of cases globally are: the United States
of America (n=31,904), Brazil (n=10,967), Spain (n=7,960), France
(n=4,206), Colombia (n=4,090), Mexico (n=4,084), the United
Kingdom (n=3,908), Germany (n=3,830), Peru (n=3,812), and China
(n=3,812) (Figure 4).

In South America, ten countries registered 22,990 mpox cases and
44 deaths between 2022 and August 17, 2024. Brazil concentrated
49% of the cases, followed by Colombia (19%) and Peru (17%)¢%.

The first confirmed case in Brazil was on June 9, 2022, in Sdo
Paulo, in a 41-year-old male resident of Sao Paulo with a travel
history to Europe.

In Rio de Janeiro, the first imported case was identified on June
15,2022, in a 38-year-old male patient, a resident of Rio de Janeiro,
with a travel history to London. The first death was confirmed on
July 28, 2022. This was a 33-year-old male patient, a resident of
Campos dos Goytacazes, who was immunosuppressed (Figure 5).

Cumulative Global Mpox Cases (Jan 2022 - Mar 2024)

USA

Brasil
10,0

Franca

Colombia

México
United Kingdom Germany

4,9
Peru China
: 49

Figure 4. Cumulative global number of confirmed mpox cases
reported by World Health Organization (WHO) region from
January 1, 2022, to March 31, 2024(29).

Source: Authors; 2024.
Figure 5. Chronological evolution of the mpox epidemic response
in Brazil between 2022 and 2024.
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A total of 3,668 mpox notifications were registered in Rio de
Janeiro until March 11, 2024. Of the total notifications received:
1,194 (32.5%) were confirmed for mpox; 2,279 (62.1%) were dis-
carded; 58 (1.5%) were classified as probable; and 134 (3.6%) were
suspected.

The highest registration of notifications occurred between EW
29 and EW 35 of 2022, with the case curve showing that the peak
of cases was recorded in EW 30 of 2022, ending with 93 confir-
med mpox cases.

Cases reported up to EW 43 in the Metropolitan Region 2, which
includes Niteroi, Sdo Gongalo, Marica, and Itaborai, accounted for
128 (13.79%) of the cases reported in Rio de Janeiro — data recor-
ded in the panel of the Center for Strategic Information and Health
Surveillance Response (CIEVS) of the State Health Secretariat (SES).

Transmission

Transmission can occur in various ways: animal-to-animal, ani-
mal-to-human, or human-to-human (Figure 6). It can also occur in
the case of pregnancy as maternal-fetal transmission, with poten-
tially severe outcomes, increasing maternal and perinatal morbidity
and mortality©®+3,

Animal-to-human transmission can occur through direct contact
with infected animals, whether through scratches, bites, or during
activities such as hunting, preparing, and consuming contaminated
wild animal meat®?,

Human-to-human transmission was first documented in Nigeria
and West Africa in 20189, A subsequent outbreak in the U.S. in
2003 was associated with contact with sick prairie dogs®”. Person-
to-person transmission occurs primarily through direct contact via
respiratory droplets, hugs, kisses, oral, anal, and vaginal sexual

intercourse (receptive and insertive), or direct contact with skin
lesions, rashes, scabs, or bodily fluids (secretions, blood), or indi-
rect contact with recently contaminated surfaces and objects such as
dishes, cutlery, bedding, and towels, which are believed to increase
the risk of viral transmission among household members or from
imported cases or cases related to travel to endemic regions®33839,
The epidemiological investigation of mpox presents significant
challenges, particularly due to the difficulty in tracing the entire chain
of transmission, especially in environments characterized by intense
human-to-human and human-to-animal interaction®?.

Symptomatology

Clinical manifestations generally develop within five to 21 days
after infection (incubation period). The infection is usually mild to
moderate in nature and can be divided into two periods (Figure 6):

Invasion/Prodromal Period (0-5 days): Clinical manifestations
include fever, intense headache, lymphadenopathy (swollen lymph
nodes), back pain, myalgia (muscle aches), and intense asthenia
(lack of energy)®“b.

Rash Period (within 1-3 days after the onset of fever): The skin
rash appears in various stages over a period of ten days, progressing
through the following stages: maculopapular (flat-based lesions),
vesicles (small fluid-filled blisters), pustules (pus-filled rash), and
scabs (dry blisters) (Figure 7). Lesions quantitatively range from
ten to 150 in number™?, with cutaneous manifestations described as
papules, vesicles, pustules, ulcers, dry lesions (scabs), rashes, and/or
nodules in different locations such as the face, genitals, and/or dif-
fused“?, which may or may not be associated with pruritus (itching)
and/or swelling, and primarily pain“#-4% (Figure 8).

Bites, scratches from
infected animals
i Consumption of infected

meat
1 INCUBATION
Fever Pain PRODROMES
Headache
Lymphadenopathy
RASH

Lesions Face | Palms of hands | Soles of feet| Oral
mucosa | Generalized | Different stages

——

RESOLUTION <::,‘:’> COMPLICATION
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0-5 SECONDARY VIREMIA

days

1410

days

EXANTHEM - MACULE - PAPULE - VESICLE -
PUSTULE - CRUST

Secondary infection
Pulmonary complication
Dehydration
Encephalopathy
Corneal alterations
Corneal alterations
Death

Source: Authors; 2024.

Figure 6. Mpox transmission, evolution, symptom manifestation, and outcomes.
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A) macule

D) Pustule

B) Papule

E) Umbilicated lesion F) Crust

Source: Image Archive of patients treated in the STD Sector-UFF 2022—-2024.

Figure 7. Evolution of lesions in patients with confirmed Mpox diagnosis.

Source: STD Sector/UFF; 2022.
Figure 8. Flowchart for the management of mpox cases in the Sexually
Transmitted Diseases Sector/Universidade Federal Fluminense

The pain associated with the lesions can be intense, requiring careful
assessment of severity for appropriate clinical management. Recent cases
have shown a predominance of lesions in the genital and anal regions,
with mucous membrane involvement, including oral, rectal, and urethral
sites. Specific complications in penile lesions may progress to paraphi-
mosis““#?. Global data indicates that up to 10% of infected individuals
with mpox require hospitalization; although the majority of cases show
a spontaneous resolution, hospitalization rates vary depending on access
to healthcare services, population profile, and disease control strategies.
Progression to severe forms, including risk of death, may be associated
with factors such as the route of transmission, patient immunosuppres-
sion, and the quantity of virus inoculated at the time of transmission).

Text: Although mpox presents a distinct clinical picture, it can
overlap with other infections, requiring an accurate and careful dif-
ferential diagnosis (Table 1):%3350, We must also consider other
infectious causes (disseminated gonococcemia) and non-infectious
causes (eosinophilic folliculitis, pustular psoriasis, acute febrile neu-
trophilic dermatosis (Sweet’s syndrome) (Table 2)50.

The most common neurological symptoms may begin with pro-
dromal signs, such as headaches, generally generalized or frontal,
affecting the majority of patients. Additionally, neuralgia and mood
disorders may occur®, as well as a series of severe viral infections
like Guillain-Barré syndrome, transverse myelitis, and acute disse-
minated encephalomyelitis (ADEM), which can lead to severe com-
plications, including death. Reports also indicate that conjunctivitis

DST - J bras Doengas Sex Transm 2025;37:e¢1473
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Table 1. Differential diagnosis of mpox with the main diseases presenting pustulovesicular manifestations®#-35,

Pathology Similarities

Differences

Incubation period

Mpox can present deep, umbilicated
pseudopustules. Both can affect

the trunk, limbs, groin, and genitals.
Transmission through intimate con-

tact can be similar.

Molluscum contagiosum

In the vesicular stage, mpox can be
confused with herpesvirus infections,
such as herpes simplex virus (HSV)
and varicella-zoster virus (VZV).
Lesions progress to erosions and
ulcerations; firm pseudopustules.

Herpesvirus

Mpox affects children under 10 years
old and unvaccinated adults. It can
affect mucous membranes and lead
to swollen lymph nodes.

Chickenpox (Varicella)

Presence of vesicles on the oral mu-
cosa; lesions on the hands and feet,
in addition to the anogenital region.

Hand-Foot-and-Mouth Disease

Does not present a flu-like pro-
drome; a more chronic course. In
immunosuppressed individuals,
rapid and diffuse progression in-
creases clinical overlap.

Previous history of primary HSV
infection: prodrome and rash at the
inoculation site with tender lymphad-
enopathy. Rash evolution: lesions

progress to erosions and ulcerations.

Fever, headache, asthenia, irritabil-
ity, and a cranio-caudal, pruritic
rash with reddish spots that evolve
into vesicles, pustules, and scabs,
typically showing lesions at different
stages of evolution concomitantly.

More common in children under 10
years of age. Vesicles are generally
confined to the oral mucosa with
small lesions on the hands and feet.

Variable. Spontaneous resolution
in 6—12 months.

1-26 days (average 7 days) after
contagion.

Incubation period < 24hours (on
average two weeks).

Lasts only a few days if there are
no complications.

Source: Adapted by the author.

Table 2 — Differential diagnosis of mpox with main sexually transmitted infections (STIs) presenting ulcerative and pustular lesions

(1,50)

Pathology Similarities Differences Incubation period
Mpox lesions can mimic the hard chancre of
syphilis (painless ulcer at the inoculation site Rarely progresses to a scab; generally . o
Syphilis50 that progresses to a 2 cm ulcer with raised, a single lesion with indurated borders Incubation Period: 21-30 days

indurated borders). May appear in the perioral (range 10-90 days).

area, oropharynx, and anogenital region.

(hard edges).

Mpox presents a superficial, non-tender pus- Deep, painful purulent ulcer with ingui-

Chancroid®” 3-5 days, possibly reaching 14 days.

tule and may present with lymphadenopathy.

nal adenitis (bubo formation).

and corneal lesions can result in scarring and even vision loss. In
rare cases, encephalitis with seizures may occur®!-*, To investigate
these complications, it is essential to collect biological samples, inclu-
ding cerebrospinal fluid (CSF), for viral and immunological studies.

OBJECTIVE

To describe the sociodemographic, behavioral, clinical, and labo-
ratory characteristics of a case series of suspected and confirmed
mpox cases attended at the STI Sector/Nitero6i (RJ), Brazil.

METHODS

Ethical Aspects: The project was submitted to the Research Ethics
Committee, in accordance with Resolution 466/2012 of the National
Health Council, under number (CAAE No. 56591822.9.0000.5243).

Design, Study Location, and Period: This is a prospective and
observational cohort study of a case series of suspected and con-
firmed mpox cases attended at an STD/STI clinic at UFF Niteroi
(RJ), Brazil.

All patients treated with suspected mpox from June 2022 to March
2024, whose final case definition was established up to April 30,2024,

DST - J bras Doengas Sex Transm 2025;37:e1473

at the STD Sector/UFF — Nitero6i/RJ, Brazil, were included. This is
the sole care and reference center for STD/STI of the Department
of Microbiology and Parasitology (MIP) of the Biomedical Institute
(CMB), created in October 1988 under the coordination of Prof.
Mauro Romero Leal Passos.

Sample, Inclusion, and Exclusion Criteria: The present study inclu-
ded all suspected cases that were classified as confirmed or probable,
according to the case definition criteria established by the Ministry
of Health on August 5, 202269, who presented with a sudden onset
of lesion on the oropharyngeal mucosa and/or acute skin rash on
the extremities, genital, anal region, and/or proctitis and/or penile
edema, whether or not associated with other signs and symptoms.
Among the suspected cases, those who had a positive or detectable
laboratory result for the MPX virus by molecular diagnosis (Real-
Time PCR) were considered confirmed. Cases with a negative or
non-detectable result were excluded (Figure 8).

A case is considered suspected when: the individual, of any age,
presents with sudden onset of a lesion on the mucous membranes
and/or acute rash suggestive of monkeypox, single or multiple, in any
part of the body (including the genital/perianal, oral region) and/or
proctitis (e.g., anorectal pain, bleeding), and/or penile edema, which
may be associated with other signs and symptoms®>.
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A suspected case is defined by the sudden presence of lesions on
mucous membranes and/or an acute rash suggestive of mpox, isola-
ted or multiple, in any region of the body, including genital, perianal,
or oral areas, potentially associated with proctitis or penile edema.

A probable case includes the criteria of the suspected case plus
one or more epidemiological factors related to close and prolonged
exposure, direct physical contact, or contact with materials conta-
minated by a person with mpox, or occupational exposure without
adequate use of PPE, without conclusive laboratory confirmation.

A confirmed case is a suspected case with a positive result for
MPXYV by molecular diagnosis, such as real-time PCR or sequencing®®.

MPXYV RT-PCR tests were offered to all patients with suspec-
ted infection, in addition to the Seegene Allplex™ Genital Ulcer
Assay panel for the simultaneous detection of seven genital ulcer-
-causing pathogens using real-time PCR Cytomegalovirus (CMV)
Haemophilus ducreyi (HD), herpes simplex virus type 1 (HSV1),
herpes simplex virus type 2 (HSV2), lymphogranuloma venereum
(LGV), Treponema pallidum (TP), varicella-zoster virus (VZV),
and internal control (IC). Rapid tests (TR) for syphilis, HIV, hepa-
titis B, and C were also performed according to the algorithm of the
Brazilian Ministry of Health.

All patients with suspected mpox were routinely followed up on
days 3, 6, 21, and 30, aiming to perform at least two consultations
within the first 21 days of evolution, or until the resolution of the
skin lesions in cases with longer evolution. At each consultation,
signs of complications and clinical manifestations were evaluated,
and other STI were investigated. Contact tracing was also perfor-
med, with instructions for a 21-day isolation period. Communication
with patients was carried out mainly via WhatsApp and telephone,
in addition to scheduled appointments according to individual needs,
including partners. Demographic characteristics such as self-decla-
red race/color, education level, sexual activity and orientation, type
of partner, symptoms, comorbidities, lesion characteristics, and cli-
nical case evolution were described (Figure 8).

RESULTS

The obtained data were stored in an electronic spreadsheet in the
Microsoft Office Excel® 2010 program. Subsequently, analyses were
performed using the Jamovi software version 2.3%7%57 with the data
entered by the author in the Microsoft Excel software. These analy-
ses were performed using the y? test, with a 95% confidence inter-
val, to verify the association of data between independent samples.
The results were described and presented in tables.

From the first suspected case, attended on July 14" up to December
30™, 2022, we attended a total of 28 patients with suspected mpox
infection who sought medical care at the STD/UFF Niter6i (RJ), Brazil
Sector. Of these patients, 18 (64.28%) were confirmed (positive) cases.

In 2023, we attended only one suspected case, while in January
2024, we had four patients with suspected mpox, with two (50%)
patients discarded (negative) and two (50%) cases confirmed by
RT-PCR. Thus, our sample was composed of 33 (100%) suspected
cases for mpox, with 20 (60.6%) positive cases confirmed by mole-
cular biology (RT-PCR) and 13 (39.4%) unconfirmed cases that were
considered discarded or negative cases.

Data updated as of August 13, 2024, available on the panel of the
Center for Strategic Information and Health Surveillance Response

(CIEVS), of the State Health Secretariat (SES), show that the metro-
politan region II (Niter6i, Sdo Gongalo, Marica, and Itaborai) has
9.75%, or 161 confirmed cases; thus, our cases represent 12.42%.

Out of 33 people with suspected mpox, 20 (60.6%) were confir-
med, compared to unconfirmed cases (18.2%). The majority of con-
firmed cases were of the male sex assigned at birth (81.80 vs. 18.2%;
p=0.015), indicating that this difference is not random, suggesting
that the male sex was an associated factor for diagnostic confirma-
tion in the studied population. The median age for confirmed cases
was 36 (interquartile range — IQR: 15), and for unconfirmed or dis-
carded cases it was 29 years (IQR: 9). Among the confirmed cases,
ages 21 to 39 were cisgender men, compared to ages 21 to 30 for
unconfirmed cases (70 vs. 69.2%), p=0.278. This means that diffe-
rences in age groups could be due to chance, and age alone does not
appear to be a determining factor for diagnostic confirmation. The
race/color “Black” (55 vs. 45%, p=0.449), showed no statistically
significant difference in distribution between the groups. Residents
of Sdo Gongalo (50 vs. 30.8%, p=0.335), and those with a complete
higher education degree (45 vs. 30.8%, p=0.429) (Table 3), were
not statistically different between the groups. The cisgender male
gender (95 vs. 61.54%) has strong statistical significance (p=0.015).
Sexual orientation MSM (80 vs. 53.84%, p=0.508), and having a
non-exclusive steady partner (50 vs. 7.69%).

The type of partnership was not found to be a statistically signi-
ficant factor (p=0.233) for diagnostic confirmation, along with good
knowledge of STIs, and attitudes and practices of prevention (75 vs.
46.15%). There is no statistically significant difference in the perception
of sexual education between the groups (p=0.204), nor is there a dif-
ference regarding who uses condoms. The vast majority of patients in
both groups report occasional use (80 vs. 61.54%; p=0.500) (Table 4).
These patients were referred by a health professional (70 vs. 61.54%);
this category shows statistical significance (p<0.041), and syphilis is
the main differential diagnosis (30 vs. 30.77%; p=0.415) (Table 5).
The analysis performed concerns the declared municipalities of resi-
dence, in order to support actions to break the chain of transmission,
such as contact tracing, and do not reflect the likely place of infection.

Among the most prevalent systemic signs and symptoms of con-
firmed and discarded mpox cases, the most frequent were: skin rash
(n=20; 100%), fever (n=10; 50%), headache (n=10; 50%), muscle pain
(n=8; 40%), malaise (n=5; 25%), lymphadenopathy (n=4; 20%), nau-
sea (n=3; 15%), genital discharge (n=2; 10%) (Figure 9).

Regarding the characteristics of the lesions, confirmed cases pre-
sented more genital lesions (60 vs. 39.8%) and anal lesions (85 vs.
30.8%). Of the patients, (n=12; 60%) presented lesions in the anal
region and on the penis simultaneously, (n=12; 60%) presented lesions
in three regions of the body, including other body parts such as the
face, chest, arms, oropharynx, and one patient presented lesions on
the vulva (n=7; 30%) (Figure 10).

Of the positive cases (13/20; 65%) in this category, the p-value is
extremely low and therefore highly significant (p<0.001), indicating
that the sexual partnership was examined at DST-UFF. Of these part-
ners, 38.46% were mpox positive. We had no severe cases and no
hospitalization was necessary.

Finally, it was observed that most patients were not immunosup-
pressed. However, it is noteworthy that, among confirmed cases,
45% were people living with HIV (PLHIV). One third (33.33%) had
an active STI, the most prevalent being syphilis in male patients, the

DST - J bras Doengas Sex Transm 2025;37:¢1473
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Table 3. Sociodemographic characteristics of the studied population according to Mpox diagnosis at the first medical evaluation (n=33).

Confirmed cases Unconfirmed cases
Characteristic (n=20; 60.6%) (n=13; 39.4%) p-value
n/total (%) n/total(%)
Sex at birth
Male 19/20 (95) 8/13 (61,5)
Female 1/20 (5) 5/13 (38,5) 0015
Age (years)
Median (IQR) 36 29
<20 0/20 (0,0) 0/13 (0,0)
21-30 7/20 (35) 9/13 (69,2)
31-40 7/20 (35) 2/13 (15,38) 0.278
41-48 4/20 (20) 113 (7,7)
>49 2/20 (10) 113 (7,7)
Racel/color (self-reported)
Black 3/20 (15) 5/13 (38,5)
Brown (Mixed) 8/20 (40) 113 (7,7) 0.449
White 9/20 (45) 7/13 (53,8)
Indigenous 0/20 (0,0) 0/13 (0,0)
Education level
llliterate 1/20 (5) 0/13 (0,0)
Incomplete secondary school 1/20 (5) 113 (7,7)
Complete secondary school 6/20 (30) 2/13 (15,4) 0.429
Incomplete higher education 9/20 (45) 4/13 (30,8)
Complete higher education 3/20 (15) 6/13 (46,2)
Place of residence
Niteroi 9/20 (45) 9/13 (69,2)
Sao Gongalo 10/20 (50) 4/13 (30,8) 0.335
Marica 1/20 (5) 0/13 (0,0)
History of travel
Other state (within Brazil) 2/20 (10) 0/13 (0,0)
Foreign country 0/20 (0,0) 0/13 (0,0)
Vaccinated against smallpox*
Yes 2/20 (10) 113 (7,7)
No 18/20 (90) 0/13 (0,0)

*Individuals born before 1975
Source: Patient records from the STD/UFF Sector 2022—-2024.

Table 4. Behavioral characteristics of the studied population according to mpox diagnosis at the first medical evaluation (n=33).

Confirmed cases Unconfirmed cases
Characteristic (n=20; 60.6%) (n=13; 39.4%) p-value
n/total (%) n/total (%)
Gender
Cisgender man 19/20 (95) 8/13 (61,54)
Cisgender woman 1/20 (5,0) 5/13 (38,46) 0.015
Others 0/20 (0,0) 0/13 (0,0)
Sexual orientation
Homosexual* 12/20 (60,0) 6/13 (46,15)
Bisexual* 4/20 (20,0) 1/13 (7.69) 0.508
Heterosexual 4/20 (20,0) 6/13 (46,15)

Continue...

DST - J bras Doengas Sex Transm 2025;37:e1473
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Table 4. Continuation.

Confirmed cases
(n=20; 60.6%)
n/total (%)

Characteristic

Unconfirmed cases
(n=13; 39.4%)
n/total (%)

p-value

Type of partnership

Exclusive steady 6/20 (30)

Non-Exclusive steady 10/20 (50)

Multiple partners 4/20 (20)
Sexual education/knowledge

Good 15/20 (75)

Little 3/20 (15)

None 2/20 (10)
Condom use

Always 1/20 (5)

Sometimes 16/20 (80)

Never 3/20 (15)

6/13 (46,15)
113 (7.69) 0.233
4/13 (30,77)

6/13 (46,15)
3/13 (23,08) 0.204
4/13 (30,77)

113 (7,69)
8/13 (61,54) 0.500
4/13 (30,77)

Source: Patient records from the STD/UFF Sector 2022—2024.

*Gays and other MSM were defined as individuals of the male sex at birth who reported having sexual relations only with men or having sexual rela-

tions with both men and women.

Table 5. Type of referral and referral diagnosis of the studied population according to mpox diagnosis at the first medical evaluation (n=33).

Confirmed cases

Unconfirmed cases

Characteristic (n=20; 60,6%) (n=13; 39.4%) p-value
n/total (%) n/total (%)
Referred by:
UBS/Family Doctor 10/20 (50) 8/13 (61,54)
Private Doctor 2/20 (10) 0/13 (0,0)
UBS Nurse 2/20 (10) 0/13 (0,0) 0.041
Partner 5/20 (25) 0/13 (0,0)
Friend 1/20 (5) 2/13 (15,38)
Spontaneous Search 0/20 (0,0) 3/13 (23,08)
Referral diagnosis
Mpox 7/20 (35) 4/13 (30,77)
Syphilis 6/20 (30) 4/13 (30,77)
HPV 3/20 (15) 2/13 (15,38) 0.415
Herpes 4/20 (20) 2/13 (15,38)
No diagnosis 0/20 (0,0) 3/13 (23,08)
Partner examined
Yes 13/20 (65) 0/13 (0,0)
< 0.001
No 7/20 (35) 13/13 (100)

Source: Patient records from the STD/UFF Sector 2022—2024.

majority of whom were White and older (31 to 48 years old). All of
them were MSM and presented with more anal lesions. PrEP was
used by 27 vs. 23%; PEP use was 9 vs. 23%.

DISCUSSION

The analysis of the mpox outbreak in Niteroi (RJ), Brazil, con-
tributes to broadening the understanding of the disease’s epidemio-
logical behavior in the Brazilian context and reinforces nationally
observed trends, such as the concentration of cases among young

male individuals, especially cisgender men with homo/bisexual
practices. This is consistent with current records from the Ministry
of Health and international literature. Although the number of noti-
fications has decreased since the end of 2022, the impact of com-
munity transmission, particularly through intimate and sexual con-
tact, remains relevant and highlights the emergence of new chains
of infection®%6%.

The present study underscores the importance of accurate diffe-
rential diagnosis given the clinical overlap with other STTs, such as
syphilis and genital herpes. The use of advanced laboratory methods,
including RT-PCR, electron microscopy, and molecular STI panels,
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Source: Patient records from the STD/UFF Sector 2022—2024.
Figure 9. Relative frequency of reported signs and symptoms among
confirmed Mpox cases, from July 14, 2022 to April 30, 2024 (n=20).

proved essential for the early identification and correct management
of cases. It also contributed to the monitoring of concomitant infec-
tions, such as HIV, a frequently observed condition, with patients
maintaining adequate immunological control. The clinical evolu-
tion observed in this study was predominantly self-limiting, with
no record of severe complications or need for hospitalization, cor-
roborating other recent reports and epidemiological bulletins®>¢4.

The behavioral profile of the participants revealed risky sexual
practices, such as non-exclusive partnerships and irregular con-
dom use, and variable access to preventive measures. These aspects
reinforce the need for educational strategies and expanded access
to health services. The predominance of referrals by professionals
and social networks highlights the role of these structures in the
outbreak response but also points to informational gaps among the
general population® .

The clinical evolution observed in this study was predominantly
self-limiting, with no record of severe complications or need for hos-
pitalization, corroborating other recent reports and epidemiological
bulletins®”. However, the initial diagnostic limitation and the predo-
minance of male participants restrict the extrapolation of the results
to women and other gender identities, indicating the urgency of more
inclusive research that addresses diverse demographic profiles©®,

Another relevant aspect consists of the decline in collective immu-
nity following the discontinuation of smallpox vaccination, a factor
that may have favored the resurgence of mpox in susceptible popu-
lations. Given this scenario, it is essential to maintain investment in
epidemiological surveillance, team training, and the enhancement
of service infrastructure to ensure a timely and efficient response
in future emergencies®”.

Furthermore, the persistent challenge of stigma linked to mpox
and the sexual orientation of patients is highlighted, which demands
continuous efforts to promote inclusive communication, combat dis-
crimination, and ensure equity in access to care®. The findings of
this study support the development of segmented public policies,
in addition to stimulating research on transmission dynamics, the
effectiveness of preventive actions, and the social impacts resulting
from mpox in the national scenario.

DST - J bras Doengas Sex Transm 2025;37:e1473

Source: Patient records from the STD/UFF Sector 2022—-2024.
Figure 10. Location of lesions in patients with confirmed Mpox diag-
nosis from July 14, 2022, to April 30, 2024 (n=20).

Strengths

This study was conducted in a reference clinic for STIs, which
ensures diagnostic accuracy through the use of robust laboratory
methods, such as RT-PCR and electron microscopy (EM) for the
MPXV. Additionally, the research included a comprehensive labora-
tory panel for the differential diagnosis of other STIs, strengthening
the precision of the data obtained. The detailed analysis of socio-
demographic, clinical, and behavioral variables of confirmed cases
provided a comprehensive overview of the local mpox outbreak in
Niteroi, Rio de Janeiro State, Brazil, contributing to the advancement
of regional epidemiological knowledge. The longitudinal follow-up
of patients enabled the observation of clinical evolution, highlighting
the absence of severe complications and characterizing the disease’s
self-limited behavior in this context. Due to the welcoming nature of
the service, the rate of sexual partner examination was high.

Limitations

Among the main limitations of the study, the relatively small sam-
ple size stands out, which may compromise the generalization of
findings to other populations or regions. The limitation of diagnos-
tic capacity, especially at the beginning of the outbreak, may have
resulted in underreporting, affecting the representativeness of the
analyzed data. The retrospective and observational design is subject
to selection bias and possible information gaps inherent to this type
of investigation. The concentration of male participants restricts the
extrapolation of results to women and other gender identities, high-
lighting the need for more inclusive research. Finally, difficulties in
mapping transmission chains limited the scope of the analysis regar-
ding the epidemiological dynamics of the outbreak.

CONCLUSION

Updated data as of August 13, 2024, contained within the panel
of the Center for Strategic Information and Health Surveillance
Response (CIEVS) from the State Department of Health (SES),
during the study period, indicated that the Metropolitan Region 1T
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(Niter6i, Sdo Gongalo, Maricé, and Itaborai) accounted for 9.75%
of the 161 confirmed cases, thus our cases represented 12.42%.

The vast majority of patients with a positive mpox diagnosis were
male assigned at birth, cisgender men, and came from Sao Gongalo.
Most were Black, had a good educational level, engaged in same-
-sex relations (MSM), were young with non-exclusive sexual part-
ners, had good knowledge about STIs, and used condoms occasio-
nally, with some having traveled to other states. The most common
symptoms were pain, fever, and the presence of proctitis, and the
large majority presented with perianal lesions.

None of the patients with a positive mpox diagnosis required hospi-
talization, and no deaths were recorded. Most were referred by a public
health professional, with syphilis and herpes being the main diagno-
ses among the referrals. Most partners were called in and examined.

Comparing mpox-positive patients living with HIV versus those
who were not, the HIV-positive individuals were older, presented
with an undetectable viral load and a CD4 count greater than 500
cells/mm?, were white residents of Sdo Gongalo, and most had com-
pleted higher education. The comorbidity with syphilis was high.
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