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Summary
Background By October 30, 2022, 76,871 cases of mpox were reported worldwide, with 20,614 cases in Latin America.
This study reports characteristics of a case series of suspected and confirmed mpox cases at a referral infectious
diseases center in Rio de Janeiro, Brazil.

Methods This was a single-center, prospective, observational cohort study that enrolled all patients with suspected
mpox between June 12 and August 19, 2022. Mpox was confirmed by a PCR test. We compared characteristics of
confirmed and non-confirmed cases, and among confirmed cases according to HIV status using distribution tests.
Kernel estimation was used for exploratory spatial analysis.

Findings Of 342 individuals with suspected mpox, 208 (60.8%) were confirmed cases. Compared to non-confirmed
cases, confirmed cases were more frequent among individuals aged 30–39 years, cisgender men (96.2% vs.
66.4%; p < 0.0001), reporting recent sexual intercourse (95.0% vs. 69.4%; p < 0.0001) and using PrEP (31.6% vs.
10.1%; p < 0.0001). HIV (53.2% vs. 20.2%; p < 0.0001), HCV (9.8% vs. 1.1%; p = 0.0046), syphilis (21.2% vs.
16.3%; p = 0.43) and other STIs (33.0% vs. 21.6%; p = 0.042) were more frequent among confirmed mpox cases.
Confirmed cases presented more genital (77.3% vs. 39.8%; p < 0.0001) and anal lesions (33.1% vs. 11.5%;
p < 0.0001), proctitis (37.1% vs. 13.3%; p < 0.0001) and systemic signs and symptoms (83.2% vs. 64.5%;
p = 0.0003) than non-confirmed cases. Compared to confirmed mpox HIV-negative, HIV-positive individuals were
older, had more HCV coinfection (15.2% vs. 3.7%; p = 0.011), anal lesions (45.7% vs. 20.5%; p < 0.001) and
clinical features of proctitis (45.2% vs. 29.3%; p = 0.058).

Interpretation Mpox transmission in Rio de Janeiro, Brazil, rapidly evolved into a local epidemic, with sexual contact
playing a crucial role in its dynamics and high rates of coinfections with other STI. Preventive measures must address
stigma and social vulnerabilities.
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Research in context

Evidence before this study
In Latin America, the first case of mpox was confirmed on
May 13, 2022, in Mexico, and the first case in Brazil was
reported on June 9. There were 20,614 confirmed cases in
Latin America by October 28, 2022, of which 9162 were from
Brazil, and eight of the 16 confirmed deaths in the Americas
were from Brazil. Worldwide, Brazil ranked second in the
number of confirmed cases of mpox and first in the number
of deaths on November 4, 2022.
We searched PubMed using the terms (“monkeypox”) AND
(“Latin America”) on October 30, 2022. We also reviewed the
literature on research pertaining to mpox in other regions,
with a particular focus on the description of case series during
the 2022 outbreak. We found two manuscripts from
international collaborative group of clinicians: one from 16
countries (N = 528), including cases from Argentina (n = 1)
and Mexico (n = 1),1 and the second one from 15 countries
(N = 211), also including a case from Argentina (n = 1).2 We
retrieved six manuscripts reporting few case reports from

Brazil and Mexico.3–8 However, none of these studies reported
large case series from the Latin America region, revealing a
gap on mpox publications in Latin America.

Added value of this study
This is the first case series report of mpox in Brazil. Our study
is the first to compare epidemiological, sociodemographic,
behavioral, clinical, and laboratory characteristics, including
the prevalence of HIV and other ISTs for suspected and
confirmed mpox cases. We compare characteristics of
confirmed mpox cases according to HIV status. Furthermore,
our cases are disaggregated by gender identity.

Implications of all the available evidence
Our results provide clinical and epidemiological data to inform
clinicians on treatment and management of mpox patients,
as well as governments and stakeholders to create effective
public health policies regarding the most affected population
groups in Latin America.
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Introduction
Mpox is a zoonotic infection caused by the mpox virus
(MPXV), an enveloped double-stranded DNA virus in
the Orthopoxvirus genus of the Poxviridae family, which
also includes variola and vaccinia viruses.9,10 The two
distinct genetic MPXV clades, formerly known as Cen-
tral African (or Congo Basin) and West African clades,
were recently renamed Clade I and Clade II, respec-
tively.11 The mean incubation period is 13 days (range
3–34). The virus replicates at the inoculation site and
spreads to regional lymph nodes. Following a period of
initial viremia, the virus spreads to other body organs.
MPXV can be found in blood, semen, throat, rectum,
and skin lesions.12 Symptoms usually include fever,
myalgia, and lymphadenopathy followed by a centrifu-
gally appearing “pox” rash, often with numerous le-
sions. The duration of symptoms is typically two to four
weeks.13 These lesions progress through the ves-
iculopustular to ulcerative stage and then spontaneously
resolve. In general, Clade II infections cause less severe
disease than Clade 1.14

This emerging zoonotic agent was discovered in
1958 in Denmark among laboratory monkeys. The first
human cases of mpox were reported in 197115 in the
Democratic Republic of the Congo, and since then,
human cases have mostly been reported in African
countries.16–18 Outside Africa, the first cases were re-
ported in 2003 in the United States, also likely to be due
to animal-to-human transmission.14 Since early May
2022, several mpox cases have been reported in
countries where the disease is not endemic. This multi-
country outbreak has rapidly spread throughout the
world14,19–21 and thus triggered significant concerns,
including a potential for sexual transmission based on
detection of viral DNA in sexual fluids in addition to the
previously known transmission routes throughout
endemic African countries or the imported or travel
related cases reported since 2003.22 This scenario has led
WHO to declare the current mpox outbreak a Public
Health Emergency of International Concern (PHEIC)
on July 23, 2022.

Worldwide, 76,871 cases of mpox were reported by
October 30, 2022, from 109 countries, resulting in 36
deaths.23 This new outbreak, mostly concentrated
among gay, bisexual and other men who have sex with
men (MSM)91, seems to be characterized by a milder
course than previously reported outbreaks. Although
initially phylogenetic analysis of MPXV sequences asso-
ciated with the 2022 worldwide outbreak cluster (lineage
B.1) suggested they belong in a new clade, there is still an
ongoing debate regarding a possible subclade of clade II
or an independent clade III.9,24,25

A systematic review with meta-analysis of hospitali-
zations, complications, and deaths related to mpox was
carried out on June 7, 2022, including observational
studies, case reports, and case series without language
or time restrictions. A total of 12 quantitative studies
involving 1958 patients were analyzed, confirming that
rash (93%, 95%CI 80–100%) and fever (72%, 95%CI
30–99%) were most frequently reported symptoms,
www.thelancet.com Vol 17 January, 2023
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followed by pruritus (65%, 95%CI 47–81%) and
lymphadenopathy (62%, 95%CI 47–76%). Approxi-
mately 35% of patients (95%CI 14–59%) were hospital-
ized, of which 5% had fatal outcomes (95%CI 1–9%).26

In Latin America, the first case was confirmed on
May 13 in Mexico,6 and the first case in Brazil was re-
ported on June 9.5,27 Of the 20,614 confirmed cases in
Latin America by October 28, 9162 were from Brazil28;
11 of the 18 deaths confirmed in the Americas were also
from Brazil by November 4, 2022. Worldwide, Brazil
ranks second in number of confirmed cases of MPXV
and first in number of deaths by November 4, 2022. A
bibliometric analysis study showed that Latin America
has a greater gap in mpox research than the rest of the
world, with fewer publications of original studies.29

This study aims to report baseline sociodemographic,
behavior, clinical and laboratory characteristics of a case
series of suspected and confirmed mpox cases evaluated
and followed at a referral center, the Evandro Chagas
National Institute of Infectious Diseases (INI)-Fiocruz, in
Brazil. This is the first study to report a mpox case series
in Brazil, despite the high number of cases observed in
the country. Moreover, we also report suspected cases
and differences between suspected and confirmed cases,
data which none of the case series from other regions
have included.
Methods
Study design and participants
In this single center, prospective, observational cohort
study we enrolled all consecutive patients with sus-
pected mpox from June 12 to August 19, 2022, who had
their final case definition by August 21 at INI-Fiocruz,
the major referral center for Infectious Diseases in Rio
de Janeiro, Brazil. As such, INI-Fiocruz has become a
pillar in the Brazilian response against mpox, providing
diagnosis and care to potential and confirmed cases and
establishing a mpox cohort.

At baseline, we offered MPXV PCR testing to all par-
ticipants with suspected infection. A confirmed case of
mpox was defined as a positive result on real-time PCR of
skin lesion, anal, or oropharynx swab specimens.

All individuals with a mpox diagnosis had follow-up
visits scheduled at days 3–5 and 21, for a total of at least
two planned follow-up visits within 21 days (or until full
resolution of skin lesions, if longer), which could be per-
formed through telemedicine. Interim visits were sched-
uled as needed. At each visit, patients were evaluated for
potential signs of complications, symptomatic contacts,
clinical or laboratory signs of other sexually transmitted
infections (STI), as well as duration of isolation.
Procedures
We prospectively collected sociodemographic, epidemi-
ological, behavior, clinical (presentation and outcome)
www.thelancet.com Vol 17 January, 2023
and laboratory data onto a standardized case report form
using Redcap. Information on date of birth, gender
identity and race according to Brazilian standard clas-
sification,30 education level,31 sexual history in the pre-
vious 30 days, including sexual intercourse, anal sex and
sexual contact with a potential mpox case and HIV pre-
exposure prophylaxis (PrEP) use were assessed. Small-
pox vaccination was compulsory in Brazil until 1975,
with universal coverage through the Brazilian Ministry
of Health Immunization Program. For these analyses,
we considered those born before 1975 as vaccinated for
smallpox.

For people living with HIV (PLWH), we assessed the
most recent CD4 count cells/mm3, HIV viral load and
antiretroviral therapy (ART) regimen, which data was
obtained from the clinical charts and from the Brazilian
Antiretroviral Logistics database (SICLOM). For all
hospitalized cases we collected information on reason
for admission, use of intravenous antibiotics, intensive
support care use and hospitalization outcome.

The cutaneous rash variable was split into two cate-
gories: localized and disseminated. Localized cases were
those presenting rash on one segment (head/neck,
trunk, trunk, pelvis, upper limbs, or lower limbs), while
disseminated cases referred to rash on two or more
segments. Self-reported complaints of tenesmus and/or
anal pain were considered clinical signs of proctitis.
Signs of secondary bacterial infection considered those
cases in which the medical doctor had prescribed any
antibiotics to treat skin infections, or clearly described
the presence of phlogistic signs in skin lesions.

PCR testing was performed for case confirmation at
the Mpox Reference Laboratory at the Oswaldo Cruz
Institute (IOC)-Fiocruz. Skin lesion, anal, and
oropharynx swabs were collected. MPXV DNA was
detected by a specific mpox qPCR protocol described by
LI Y et al.32 in a AB 7500 Real-Time PCR system
(Applied Biosystem).

A comprehensive sexual health screen was offered to
all individuals, including HIV testing, which was per-
formed according to the Brazilian Ministry of Health
algorithm. Moreover, HIV RNA was performed for all
individuals aiming to diagnose potential cases of acute
HIV infection.

A rapid Treponema pallidum (TP) test was performed
for syphilis screening and positive results were
confirmed using nontreponemal tests (venereal disease
research laboratory [VDRL]) at enrollment. Active/recent
syphilis at enrollment was defined as titers equal to or
higher than 1:8 and a positive micro-hemagglutination
assay for T. pallidum (MHA-TP).

Rectal swabs for chlamydia (Chlamydia trachomatis)
and gonorrhea (Neisseria gonorrhoeae) detection were
collected at enrollment and testing was conducted using
the Abbott Real Time platform. Hepatitis B and hepatitis
C were investigated at enrollment using hepatitis B sur-
face antibody and anti-HCV rapid test, respectively. For
3
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patients with positive anti-HCV rapid test, only those who
had not reported previous HCV infection or treatment
were considered as a newly diagnosed HCV infection.
Spatial analysis
We conducted an exploratory analysis based on the
Kernel estimator, with a radius of 2 km and Gaussian
function, to obtain an overview of the spatial distribu-
tion of mpox confirmed cases and identify hot spots of
occurrence. The zip codes of the cases were considered
for georeferencing. This analysis was performed using
functions from the Spatial Analyst module in ArcGis
10.4.
Statistical analysis
We compared sociodemographic, behavior, clinical and
laboratory characteristics according to mpox diagnosis
(confirmed vs. non-confirmed). Among confirmed
mpox cases, we compared study characteristics accord-
ing to HIV status (negative vs. positive). For such
comparisons, we used chi-squared test or Fisher’s exact
test for qualitative variables and Mann–Whitney test for
quantitative variables. All analyses were performed us-
ing R software version 4.2.1 (www.r-project.com).
Ethical considerations
This study was approved by the Ethics Review Board at
INI-Fiocruz (CAAE # 61290422.0.0000.5262). All study
participants provided either oral or written informed
consent to participate. Written consent for images were
obtained as well. Individuals who required hospitaliza-
tion were prospectively followed at the INI-Fiocruz
Inpatient care Unit. If hospitalization occurred outside
our institution, data were retrospectively collected.
Role of the funding source
The funding body (INI-Fiocruz) was involved in all steps
of study design, data collection, data analysis, data
interpretation, and writing of the report. The corre-
sponding author had full access to all the data in the
study and had final responsibility for the decision to
submit for publication.
Results
Between June 12 and August 19, 2022, a total of 342
individuals with suspected human MPXV infection
sought medical care at INI-Fiocruz. Of those, 208
(60.8%) were confirmed cases (Fig. 1), representing
49.3% of all cases reported to the Rio de Janeiro State
surveillance system by August 19, 2022.33 Among in-
dividuals with confirmed mpox, median age was 33
years (IQR: 28, 38), most were black or Pardo (69.5%)
and had post-secondary education (61.8%). The majority
were cisgender men (96.2%), and among them 89.7%
were MSM.

Compared to non-confirmed cases, confirmed mpox
cases were more frequent among individuals aged
30–39 years (30–39 years: 47.1% vs. 31.3%; p < 0.0001),
cisgender men (96.2% vs. 66.4%; p < 0.0001), MSM
(89.7% vs. 56.9%; p < 0.0001), and less frequent among
those vaccinated for smallpox (8.2% vs. 17.9%;
p = 0.011). More mpox confirmed cases reported sexual
intercourse in the previous 30 days (95.0% vs. 69.4%;
p < 0.0001), anal sex (44.1% vs. 22.2%; p < 0.0001) and
sexual contact with a potential mpox case (22.4% vs.
11.7%; p = 0.051) (Table 1). Among the confirmed mpox
cases, the lesion swab PCR yielded the highest positivity
rate (lesion swab 96.3%, rectal swab 77.2%, oropharyn-
geal swab 64% - Supplementary Table S1).

HIV infection was more frequent among confirmed
mpox cases (53.2% vs. 20.2%; p < 0.0001). Two in-
dividuals were diagnosed as HIV + at mpox assess-
ment; one HIV acute infection was detected. Among
individuals with HIV negative status, PrEP use was
more common among those with confirmed mpox
(31.6% vs. 10.1%; p < 0.0001). Among all individuals
with a positive anti-HCV rapid test (n = 18), eight (44%)
reported no previous knowledge of hepatitis C diag-
nosis and were considered to be diagnosed with hep-
atitis C at mpox assessment. HCV infection was higher
in mpox confirmed cases (9.8% vs. 1.1%; p = 0.0046).
Gonorrhea (9.9%) and/or chlamydia (10.6%), and/or
active syphilis (21.2%) were diagnosed in 33.0% of
confirmed mpox cases (Table 2).

Clinical presentation varied greatly according to the
stages of mpox at the time of testing (Supplementary
Figs. S1–S7). Confirmed mpox cases presented more
genital and anal lesions than non-confirmed cases
(77.3% vs. 39.8%; p < 0.0001 and 33.1% vs. 11.5%;
p < 0.0001, respectively). Clinical features of proctitis
were noted more in mpox confirmed cases (37.1 vs.
13.3%; p < 0.0001) (Table 2).

Presence of at least one systemic sign or symptom
attributable to the invasive phase of the illness was
common among all participants (75.9%). Compared to
non-confirmed cases, more confirmed mpox cases pre-
sented systemic signs and symptoms (83.2% vs. 64.5%;
p = 0.0003) (Table 2): fever (63.0% vs. 39.5%;
p < 0.0001), adenomegaly (47.4% vs. 19.8%; p < 0.0001),
asthenia (26.1% vs. 15.5%; p = 0.023) and myalgia
(21.4% vs. 11.6%; p = 0.023. Arthralgia was reported by
more non-confirmed cases (2.6% vs. 8.5%; p = 0.015)
than mpox confirmed cases (Fig. 2).

Compared to HIV-negative individuals with
confirmed mpox, PLWH were older (30–39 years: 51.4%
vs. 42.7%; ≥40 years: 25.7% vs. 16.7%; p < 0.0001),
more self-identified as Pardo (37.2% vs. 21.2%;
p = 0.019) and white (32.1% vs. 27.3%; p = 0.019), more
diagnosed with HCV (15.2% vs. 3.7%; p = 0.011) and
active syphilis (28.7% vs 11.8%; p = 0.013). Moreover,
www.thelancet.com Vol 17 January, 2023
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Fig. 1: Kernel density maps of mpox cases by August 19, 2022, in INI-Fiocruz, Rio de Janeiro, Brazil, for confirmed cases (1a) and hot spots (1b).
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Confirmed
(n = 208; 60.8%)
n/total (%)

Non-confirmed
(n = 134; 39.2%)
n/total (%)

p-value

Age (years)

Median (IQR) 33 (28, 38) 32 (25, 40) 0.20a

<18 1/208 (0.5) 5/134 (3.7) <0.0001b

18–24 19/208 (9.1) 28/134 (20.9)

25–29 45/208 (21.6) 24/134 (17.9)

30–39 98/208 (47.1) 42/134 (31.3)

≥40 45/208 (21.6) 35/134 (26.1)

Gender identity <0.0001b

Cisgender men 200/208 (96.2) 89/134 (66.4)

Cisgender women 8/208 (3.8) 43/134 (32.1)

Transgender women 0/208 (0.0) 2/134 (1.5)

Travesti 0/208 (0.0) 0.0 (0.0)

Non-binary 0/208 (0.0) 0.0 (0.0)

MSM <0.0001c

Yes 156/174 (89.7) 41/72 (56.9)

No 18/174 (10.3) 31/72 (43.1)

Race 0.16b

Black 57/144 (39.6) 28/85 (32.9)

Pardo (mixed) 43/144 (29.9) 25/85 (29.4)

White 43/144 (29.9) 29/85 (34.1)

Asian 0/144 (0.0) 3/85 (3.5)

Indigenous 1/144 (0.7) 0/85 (0.0)

Education 0.56c

Primary 7/152 (4.6) 7/88 (8.0)

Secondary 51/152 (33.6) 28/88 (31.8)

Post-secondary 94/152 (61.8) 53/88 (60.2)

Travel d 0.89c

Yes 39/168 (23.2) 25/101 (24.8)

No 129/168 (76.8) 76/101 (75.2)

Vaccinated for smallpox e 0.011c

Yes 17/208 (8.2) 24/134 (17.9)

No 191/208 (91.8) 110/134 (82.1)

Live in the same household of suspected/confirmed mpox case 0.92c

Yes 11/146 (7.5) 8/91 (8.8)

No 135/146 (92.5) 83/91 (91.2)

Sex worker 1.00b

Yes 4/165 (2.4) 2/109 (1.8)

No 161/165 (97.6) 107/109 (98.2)

Sexual intercoursed <0.0001c

Yes 170/179 (95.0) 75/108 (69.4)

No 9/179 (5.0) 33/108 (30.6)

Anal sex d,f <0.0001c

Yes 79/179 (44.1) 24/108 (22.2)

No 100/179 (55.9) 84/108 (77.8)

Sexual contact with a potential mpox case d,f 0.051c

Yes 35/156 (22.4) 11/94 (11.7)

No 121/156 (77.6) 83/94 (88.3)

aMann–Whitney test. bFisher’s exact test. cChi-squared test. dPrevious 30 days. eIndividuals born before 1975. fOnly individuals who reported sexual intercourse.

Table 1: Socio demographic and behavior characteristics of the study population according to mpox diagnosis at first medical assessment (N = 342).
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Confirmed (n = 208; 60.8%)
n/total (%)

Non-confirmed (n = 134; 39.2%)
n/total (%)

p-value

HIV infection 109/205 (53.2) 25/124 (20.2) <0.0001c

Time of HIV diagnosis 0.16d

Previously diagnosed 107/109 (98.2) 23/25 (92.0)

Diagnosed at mpox assessment 2/109 (1.8) 2/25 (1.5)

PrEP usea <0.0001c

Yes 31/89 (31.6) 11/99 (10.1)

No 58/89 (59.2) 88/99 (80.7)

HBV infection 0.54d

Yes 2/158 (98.7) 0/85 (0.0)

No 156/158 (98.7) 85/85 (100.0)

HCV Infectionb 17/173 (9.8) 1/93 (1.1) 0.0046d

Time of HCV diagnosis 0.44d

Previously diagnosed 10/17 (58.8) 0/1 (0.0)

Diagnosed at mpox assessment 7/17 (41.2) 1/1 (100.0)

Active syphilis 0.43c

Yes 36/170 (21.2) 15/92 (16.3)

No 134/170 (78.8) 77/92 (83.7)

Gonorrhea 0.096d

Yes 14/141 (9.9) 2/69 (2.9)

No 127/141 (90.1) 67/69 (97.1)

Chlamydia 1.00c

Yes 15/141 (10.6) 7/69 (10.1)

No 126/141 (89.4) 62/69 (90.0)

Any STIe 0.042c

Yes 60/182 (33.0) 22/102 (21.6)

No 122/182 (67.0) 80/102 (78.4)

Days between first symptoms and clinical assessment 0.57f

Median (IQR) 5 (4, 8) 5 (3, 10)

Systemic signs and symptomsg 0.0003c

Yes 158/190 (83.2) 78/121 (64.5)

No 32/190 (16.8) 43/121 (35.6)

Cutaneous rash 0.0080c

Localized 47/197 (23.9) 47/122 (38.5)

Disseminated 150/197 (76.1) 75/122 (61.5)

Genital lesionsh <0.0001c

Yes 150/194 (77.3) 49/123 (39.8)

No 44/194 (22.7) 74/123 (60.2)

Anal lesions <0.0001c

Yes 59/178 (33.1) 13/113 (11.5)

No 119/178 (66.9) 100/113 (88.5)

Clinical features of proctitis <0.0001c

Yes 66/178 (37.1) 15/113 (13.3)

No 112/178 (62.9) 98/113 (86.7)

Signs of secondary bacterial infection 0.51c

Yes 7/147 (4.8) 8/106 (7.5)

No 140/147 (95.2) 98/106 (92.5)

Deaths 0/208 (0.0) 0/134 (0.0)

aOnly HIV negative individuals. bPCR confirmation for anti-HCV positive cases is ongoing. cChi-squared test. dFisher’s exact test. eAt least one sexually transmitted infection:
gonorrhea, chlamydia, or syphilis. fMann–Whitney test. gReported at least one sign or symptom (fever, asthenia, myalgia, headache, sore throat, adenomegaly). hExcluding
anal/perianal lesions.

Table 2: Clinical and laboratory characteristics of the study population according to mpox diagnosis at first medical assessment (N = 342).
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Fig. 2: Clinical symptoms according to mpox diagnosis (%).
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anal lesions (45.7% vs. 20.5%; p < 0.0001), clinical fea-
tures of proctitis (45.2% vs. 29.3%; p = 0.058) (Table 3),
and fever (74.3% vs. 51.6%; p = 0.0010) were more
frequent among PLWH (Fig. 3). Among PLWH with
mpox (N = 109), median CD4 cell count was 527.5 cells/
mm3 (IQR: 379.5, 826.7), 90.8% had undetectable HIV
viral load and 75.2% were using an INSTI-based ART
regimen (Table 4).

By July 21, 2022, 7.6% of all individuals with sus-
pected mpox (26/342) had been hospitalized, and most
of them were confirmed as mpox cases (19/26; 73.0%)
(Table 5). Among the confirmed mpox cases, the hos-
pitalization rate was 9.1% (19/208). Other diagnoses
included varicella (n = 2), skin and soft tissue infection
(n = 1), disseminated herpes simplex (HSV) infection
(n = 1), hemorrhoidal thrombosis (n = 1), Sweet syn-
drome (n = 1), and drug hypersensitivity (n = 1). Among
hospitalized confirmed cases, all were cisgender men
and median age of 31 years (IQR: 29, 41). The most
common reasons for admission were pain control
(n = 11), bacterial superinfection (n = 3) and para-
phimosis (n = 3). Intravenous antibiotics were admin-
istered for eight patients and only one required
intensive care support with vasoactive drugs and me-
chanical ventilation. All paraphimosis cases were
resolved after manual reduction performed by a urolo-
gist specialist, with no surgical interventions required.
There were no registered deaths of suspected mpox
patients in this case series.
Discussion
In this study we report sociodemographic, behavior,
clinical and laboratory data of 208 confirmed mpox cases
in Brazil, the first case series to our knowledge reported
in Latin America. We also provide information on non-
confirmed suspected cases to explore potential factors
associated with mpox, and comparisons of confirmed
mpox cases according to HIV status.
Sociodemographic and behavioral aspects
Our findings showed that most cases were concentrated
in MSM, aged 30 to 39 year-old, similar to other case
series.1,19,21,34–38 Such older age pattern differs from the
current dynamics of other STIs, such as syphilis, chla-
mydia, gonorrhea, and HIV in Latin America, more
prevalent among younger MSM aged <30 years.39–41 A
potential explanation is that these older individuals were
more frequently linked to PrEP and HIV care services,
and, therefore, had better access to health services and
mpox diagnosis. Alternatively, other factors could play a
role such as differences on sexual networks, attended
venues and number of partners according to age.42
www.thelancet.com Vol 17 January, 2023
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HIV+ (n = 109; 53.2%)
n/total (%)

HIV- (n = 96; 46.8%)
n/total (%)

Total (n = 205)a p-value

Age in years (%)

Median (IQR) 34 (30, 40) 31 (25, 37.5) 33 (28, 38) 0.012b

<18 0/109 (0.0) 0/95 (0.0) 0/205 (0.0) <0.0001c

18–24 4/109 (3.7) 15/95 (15.6) 19/205 (9.3)

25–29 21/109 (19.3) 24/95 (25.0) 45/205 (22.0)

30–39 56/109 (51.4) 41/95 (42.7) 97/205 (47.3)

≥40 28/109 (25.7) 16/95 (16.7) 44/205 (21.5)

Gender identity 0.098c

Cisgender men 108/109 (99.1) 91/95 (94.8) 199/205 (97.1)

Cisgender women 1/109 (0.9) 5/95 (5.2) 6/205 (2.9)

Race 0.019c

Black 23/79 (29.5) 34/65 (51.5) 57/144 (27.8)

Pardo (mixed) 29/79 (37.2) 14/65 (21.2) 43/144 (21.0)

White 25/79 (32.1) 18/65 (27.3) 43/144 (21.0)

Indigenous 1/79 (1.3) 0/65 (0.0) 1/144 (0.5)

HBV Infection 0.502c

Yes 2/87 (2.3) 0/71 (0.0) 2/158 (1.0)

No 85/87 (97.7) 71/71 (100.0) 156/158 (76.1)

HCV Infectione 0.011c

Yes 14/92 (15.2) 3/80 (3.7) 17/172 (9.8)

No 78/92 (84.7) 78/80 (96.3) 156/172 (90.7.)

Active syphilis 0.013d

Yes 27/94 (28.7) 9/76 (11.8) 36/170 (17.6)

No 67/94 (71.3) 67/76 (88.2) 134/170 (65.4)

Gonorrhea 0.40d

Yes 5/65 (7.7) 9/76 (11.8) 14/141 (9.9)

No 60/65 (92.3) 67/76 (88.2) 127/141 (90.1)

Chlamydia 1.00d

Yes 8/76 (10.5) 7/65 (10.8) 15/141 (10.6)

No 68/76 (89.5) 58/65 (89.2) 126/141 (89.4)

Any STIf 0.020d

Yes 40/99 (40.4) 20/83 (24.1) 60/182 (33.0)

No 59/99 (59.6) 63/83 (75.9) 122/182 (67.0)

Days between first symptoms and clinical assessment

Median (IQR) 6 (4, 10) 5 (3, 8) 5 (4, 8) 0.03b

Systemic signs and symptomsg 0.038d

Yes 93/103 (90.3) 64/84 (76.2) 157/187 (84.0)

No 10/103 (9.7) 20/84 (23.8) 8/187 (16.0)

Cutaneous rash 0.12d

Localized 20/105 (19.2) 25/89 (27.8) 45/194 (22.0)

Disseminated 84/105 (80.8) 65/89 (72.2) 149/194 (72.7)

Genital lesionsh 0.11d

Yes 84/102 (83.2) 66/89 (73.3) 150/191 (73.2)

No 17/102 (16.8) 24/89 (26.7) 41/191 (20.0)

Anal lesions <0.0001d

Yes 42/93 (45.7) 17/82 (20.5) 59/175 (28.8)

No 50/93 (54.3) 66/82 (79.5) 116/175 (56.6)

Clinical features of proctitis 0.058d

Yes 42/94 (45.2) 24/81 (29.3) 66/175 (32.2)

No 51/94 (54.8) 58/81 (70.7) 109/175 (53.2)

Signs of secondary bacterial infection 0.71c

Yes 3/76 (4.0) 4/68 (5.8) 7/144 (3.4)

No 72/76 (96.0) 65/68 (94.2) 137/144 (66.8)

aThree missing HIV status among mpox confirmed patients. bMann–Whitney test. cFisher’s exact test. dChi-squared test. ePCR confirmation for anti-HCV positive cases is ongoing. fAt least one sexually
transmitted infection: gonorrhea, chlamydia, or syphilis. gReported at least one sign or symptom (fever, asthenia, myalgia, headache, sore throat, adenomegaly). hExcluding anal/perianal lesions.

Table 3: Socio demographic, clinical and laboratory characteristics of confirmed mpox cases according to HIV Infection (N = 205).
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Fig. 3: Self-reported clinical symptoms among confirmed mpox cases according to HIV status (%).
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Nevertheless, there is still a significant gap on the
knowledge of sexual networks among sexual and gender
minority populations in Brazil.

Most published studies on mpox cases included at
least 99% of cisgender men, while 3% of our cases were
in cisgender women, and this might increase with
further community transmission. By October 8, 2022,
8.3% of mpox cases were reported in those who self-
HIV+ (n = 109)

CD4 count cells/mm3 – Median (IQR) 527.5 (379.5, 826.7)

HIV viral load

Undetectable (<50 copies/ml) 79/87 (90.8%)

Detectable 8/87 (9.2%)

<40 copies/ml 77/87 (88.5%)

41–200 copies/ml 5/87 (5.7%)

>200 copies/ml 5/87 (5.87%)

ART regimen 109/109 (100.0%)

INSTI-based 82/109 (75.2%)

PI-based 18/109 (16.5%)

NNRTI-based 9/109 (8.3%)

INSTI, Integrase Strand Transfer Inhibitor; NNRTI, Non-Nucleoside Reverse
Transcriptase Inhibitor; PI, protease inhibitor.

Table 4: Most recent laboratory and ART regimen among people living
with HIV with confirmed mpox (N = 109).
declared as female sex assigned at birth,43 reinforcing
the importance of a comprehensive public debate on
this topic. During this analysis timeframe, no cases
among non-binary, travesti and transgender women
were assessed at our clinic, despite our health unit being
a referral service for sexual health, HIV prevention and
care for these populations.44–46 However, we reported the
first case of mpox in a transgender woman on
September 7, 2022,47 almost three months after the first
mpox diagnosis in Rio de Janeiro. As few studies so far
have provided disaggregated information by gender
identity, the actual burden of mpox among sexual and
gender minority populations remains unknown. How-
ever, a Spanish cohort showed no infections among
transgender women, and official data from the United
States Centers of Diseases Control showed that trans-
gender women contributed to less than 1% of cases.37,48

This might be related to the different sexual networks of
MSM and transgender women and these paths not
critically involved in the dynamics of MPXV
transmission.
Transmission dynamics in Brazil
Mpox was confirmed in Brazil for the first time on June
9, 2022, in a 41-year-old man who had travelled to
Portugal and Spain. The first mpox case in Rio de
www.thelancet.com Vol 17 January, 2023
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ID Age (years) Race Gender Identity Reason for admission Diagnosis Intravenous
Antibiotics
(Y/N)

Hospitalization outcome

1 30 NA Cisgender Men Paraphimosis and pain control mpox Y Currently hospitalized

2 29 Pardo Cisgender Men Bacterial superinfection mpox Y Discharged

3 52 NA Cisgender Men Bacterial superinfection and
pain control

mpox Y Currently hospitalized

4 26 White Cisgender Men Clinical investigation mpox Y Discharged

5 31 Pardo Cisgender Men Clinical investigation mpox N Discharged

6 42 Pardo Cisgender Men Inability to self-isolate mpox N Discharged

7 51 White Cisgender Men Mediastinitisb mpox Y Currently hospitalizeda

8 24 NA Cisgender Men Pain control mpox N Discharged

9 37 Pardo Cisgender Men Pain control mpox N Currently hospitalized

10 35 Pardo Cisgender Men Pain control mpox N Discharged

11 30 NA Cisgender Men Pain control mpox Y Discharged

12 31 Black Cisgender Men Pain control mpox Y Discharged

13 29 NA Cisgender Men Pain control mpox N Discharged

14 37 Black Cisgender Men Bacterial superinfection and
pain control

mpox Y Discharged

15 29 Pardo Cisgender Men Pain control and Inability to
self-isolate

mpox N Discharged

16 25 Black Cisgender Men Pain control mpox N Discharged

17 28 Black Cisgender Men Paraphimosis mpox N Discharged

18 32 White Cisgender Men Paraphimosis mpox N Discharged

19 30 Pardo Cisgender Men Sustained fever mpox N Discharged

20 29 NA Cisgender Men Bacterial superinfection Varicella Y Discharged

21 44 NA Cisgender Women Clinical investigation Sweet syndrome N Discharged

22 31 Black Cisgender Women Clinical investigation Drug hypersensitivity N Discharged

23 59 White Cisgender Men Clinical investigation Skin and soft tissue infection Y Discharged

24 21 NA Cisgender Men Clinical investigation Varicella N Discharged

25 48 Black Cisgender Men Inability to self-isolate Hemorrhoidal thrombosis N Discharged

26 50 White Cisgender Men Seizures Probable disseminated HSV
infection with bacterial
superinfection

Y Currently hospitalizeda

HSV, herpes simplex virus; NA, not available; N, No; Y,Yes. aRequired intensive support care. Patient still hospitalized as of August 21, 2022. bPrimary case under investigation.

Table 5: Demographic and clinical characteristics of hospitalized suspect and confirmed mpox cases.
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Janeiro State was confirmed by our service on June 14,
2022 in an individual who arrived in Brazil from Lon-
don, United Kingdom, on June 11, 2022. Soon after this
case, community MPXV transmission was identified.
MPXV infections in Brazil are sharply increasing, the
country has registered the first death outside an
endemic country, and currently ranks first in mpox
related-deaths wordwidely.8

Our exploratory spatial analysis points out to two
main hotspots, in neighborhoods located relatively close
to each other, possibly related to highly connected sexual
networks and the broad use of dating apps.49 Moreover,
there were cases identified in other municipalities
outside the Metropolitan area. Sociodemographic anal-
ysis shows that mpox cases were mainly composed of
white cisgender men in the initial weeks, but the pro-
portion of cases among black or Pardo individuals has
gradually increased, accounting for the majority of cases
so far (see Supplementary Material, Fig. S8), mirroring
the profile of the Rio de Janeiro State population.
www.thelancet.com Vol 17 January, 2023
Furthermore, travel history was not associated to mpox
diagnosis, suggesting that MPXV local transmission in
Rio de Janeiro has rapidly evolved.
Prevalence of concomitant STIs
Our cases presented with considerable more frequency
of concomitant STIs compared to case series from other
countries, especially active syphilis and HCV
infection.1,36,37,50 These findings underscore the impor-
tance of STI screening during the assessment of mpox
suspected cases, presenting an opportunity to identify
cases and initiate adequate treatments51 and high-
lighting the well-established fact that having an STI
amplifies the risk of acquiring additional STIs,52 rein-
forcing the need for comprehensive sexual health
services.51

HIV prevalence among confirmed mpox cases in our
cohort was similar to other studies (24%–50%), and
most of PLWH had suppressed viral load and median
11
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CD4 cells counts superior to 500 cells per
mm3.1,19,21,34–38,51 During our baseline assessment we
diagnosed four new cases of HIV infection, including
one case of acute HIV infection which is, to the best of
our knowledge, the first case reported in Latin America.
This individual developed no mpox-related complica-
tions, differing from a previous case reported in
Portugal with severe mpox lesions.53
PrEP use
Just few studies provided information on PrEP use,
widely varying from 19.7% to 95%, possibly biased by
initial site of assessment, for instance sexual health
clinics.1,9,19,21,34,54,55 Our data show that, among mpox
cases, only 31.6% of HIV negative individuals were on
PrEP, highly inferior to high-income settings in Europe,
such as the United Kingdom and France.9,19,34 Although
PrEP use in Brazil accounts for the largest proportion of
PrEP users in Latin America and has expanded during
2021–2022,56 it is far behind the projected PrEP coverage
needed.57
Clinical features and hospitalizations
Our findings were similar to the clinical syndrome re-
ported during the current 2022 mpox outbreak in non-
endemic countries, with most patients developing a
different clinical course from that previously described
in endemic countries,15–17 notably with a predominance
of anogenital lesions.1,19,21,34,36,37,48,50 In our case series,
proctitis was reported more frequently, which might be
partially explained by the high rate of STI coin-
fections.1,21,37 In agreement with other studies, systemic
symptoms were not a universal finding, thus case defi-
nitions must include patients who present only with
cutaneous and/or mucosal manifestations. In addition,
in our study, consistent with previous analysis, 25% of
confirmed cases had a localized rash frequently
involving only genital and/or perianal area.1,19,21,36,37,48,50,58

Together, these data highlight the importance of a
thorough clinical examination and detailed medical
history while considering mpox as a differential
diagnosis.

Our manuscript is one of the first to compare the
clinical presentation between HIV positive and negative
cases with confirmed MPXV infection. The majority of
PLWH were virologically suppressed and none had
advanced immunosuppression at mpox diagnosis.
PLWH showed higher rates of STI coinfections as well
as anal lesions and proctitis, in line with previous
findings from a multicentric study.2 This is of concern,
since active mpox lesions might potentially increase
HIV transmission in the context of unsuppressed viral
load, which outlines the importance of the
Undetectable = Untransmissible (U=U) message
dissemination and reinforcement of ART adherence.59
In our case series, HIV coinfection did not appear to
imply a more severe mpox disease, and mucocutaneous-
related complications were observed regardless of HIV
status. Nevertheless, none of our patients had advanced
immunosuppression, in line with most evidence pub-
lished so far.2,53,60–63 However, mpox cases with severe
immunosuppression require attention, as a recent case
series report of hospitalized mpox patients in the United
States showed severe immunosuppression might be
related to higher hospitalization rates and worse clinical
outcomes.64

Despite its benign course, mpox might be associated
with complications such as cutaneous sepsis, encepha-
litis, keratitis, disabling pain and other less common
complications such as paraphimosis.50,65 During the
course of our study, 9.1% of confirmed mpox cases
received inpatient care, a relatively high proportion
compared to that reported in other countries varying from
2% to 13%.1,21,34–37,65 Most admissions were related to pain
control, and have largely not required intensive care
support. Two cases were admitted due to inability to self-
isolate, but only onewas confirmedwithMPXV infection.
There were three cases of paraphimosis, a complication
recently described,50 that might require urgent evaluation
by an urologist specialist.
Other relevant aspects
This case series highlights the importance of systematic
monitoring of patients diagnosed with mpox after initial
consultation, as the clinical course lasts about three
weeks and may lead to a need for specialists to deal with
complications. Adequate patient follow-up requires a
strong organization of health systems, including tele-
medicine evaluations to allow monitoring of potential
complications that might require a specialist. While
health systems face a major burden due to this emer-
gency, they must restructure appropriate responses to
guarantee a continuum of care, with rapid linkage to
specialized care whenever needed. Finally, the fact that
some people required hospitalization to guarantee self-
isolation due to the high habitants-to-rooms ratio at
home exposes the serious social inequalities in Brazil
and raises concerns about a possible role of household
transmission in the mpox outbreak dynamics.

Despite the absence of specific therapeutic alterna-
tives for mpox, drugs with proven experimental efficacy
and potential clinical impact such as tecovirimat or
cidofovir (especially its lipid conjugate, brincidofovir)
are not widely available in Brazil. Furthermore, although
in some countries MPX vaccination has been imple-
mented for individuals under higher risk for MPXV
infection and contacts of positive cases, at this stage, no
anti-smallpox vaccines are available in Brazil. No pre-
ventive measures have been implemented in the coun-
try so far, which might impact on transmission
dynamics. Hurdles that prevent people from adequately
www.thelancet.com Vol 17 January, 2023
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following home isolation guidance, such as impossi-
bility of missing work for a prolonged number of days,
risk of food insecurity and the high number of in-
dividuals cohabitating in small households may also
have contributed to increase community transmission.

As a consequence of the COVID-19 pandemic, Brazil
has increased its molecular testing capacity and has
established laboratory networks that share genomic
surveillance data, resulting in better preparedness
against other emerging threats such as the current mpox
outbreak. Our study confirmed the reliability of muco-
cutaneous lesion swab samples for MPXV detection as
the gold standard for diagnostics.66 However, it is
important to note that testing specimens from multiple
sites may improve diagnostic sensitivity and reduce
false-negative test results.67

Nevertheless, despite most cases of mpox present-
ing as a mild disease, it might bring an additional
burden on an already fragile public health system,
especially after the last two and half years of the
COVID-19 pandemic and recent cuts in the Ministry of
Health’s budget.

There is also an important need for healthcare workers’
education on the many clinical and epidemiological as-
pects of mpox, allowing for proper differential diagnosis,
especially in the context of the syphilis epidemic, which
highly affects the most vulnerable to MPXV infection.68

Similarly, it is important to develop standardized pro-
tocols to guide pain control management, as well as to
timely identify potential complications.
Limitations
This study has limitations. Although we reported cases
from a single health care unit, our sample represents
49.3% of all mpox cases reported in Rio de Janeiro State
and has a similar profile compared to this population.33

Nevertheless, Brazil and the Latin American region
more broadly face different vulnerabilities that might
impact the disease’s epidemiological and clinical course.
Still, this case series is a first step in building up
knowledge and evidence on how this region might be
impacted by this outbreak.
Conclusions
This is the first study to describe sociodemographic,
behavioral, and clinical aspects of the current mpox
outbreak in Latin America. Mpox has been endemic in
some countries of Africa for more than forty years and
was considered a neglected tropical disease. After its
spread, initially in Europe and North America and
quickly escalating to a global level, it was declared a
public health emergency. Currently, the region of
Americas is the epicenter of this outbreak, with Brazil
accounting for a considerable proportion of the cases
and the largest number of deaths worldwide.
www.thelancet.com Vol 17 January, 2023
Our findings point to an extremely relevant role of
sexual contact in the transmission dynamics of mpox
in Rio de Janeiro, Brazil, highlighting the importance
of a comprehensive sexual health screening while
evaluating suspected cases. Special attention needs to
be given to the stigma and discrimination related to the
mpox epidemic, as it mostly affects MSM, who already
face homophobia, which is deeply entangled in the
Brazilian society. Strengthening links with the com-
munity and building bridges, as well as increasing
community education on mpox with clear and stigma
free messaging, are critical. Conversely, our study
suggests that mpox dynamics in Rio de Janeiro rapidly
evolved into a local epidemic, and community trans-
mission might further increase if no preventive mea-
sures are implemented.

Several efforts are ongoing to mitigate the impacts of
this outbreak, such as expansion of vaccination strate-
gies, and design of clinical trials to evaluate efficacy of
antiviral treatments. In this context, considering socio-
economic disparities across different regions and
providing an equitable distribution of these technologies
are essential steps while structuring a robust global
health response for this emergence. Despite its relatively
benign clinical course, mpox might pose an extra
burden for health services in the global south, especially
in the context of socioeconomic vulnerabilities and
AIDS epidemics.
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