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ABSTRACT

During the 2022 monkeypox (mpox) epidemic’s first 100 days, 99 non-endemic countries,
including 25 Latin American and Caribbean (LAC) countries, reported >64,000 cases. We aim
to assess the cases’ introduction, epidemiological profile, initial response, transmission
dynamics, and main challenges ahead among LAC countries during the first 100 days of the
mpox 2022 epidemic. We used mixed methods, including desktop research and open data
analysis. The 2022 mpox epidemic has progressed consistently through LAC, with Brazil and
Peru combining for over 80% of the confirmed LAC cases. Although Brazil reports the highest
mpox case counts (n=4472), Peru reports the highest incidence (41 confirmed cases per
1 million inhabitants). Initially, LAC missed the opportunity to focus on the high-risk popula-
tion, including the people living with HIV (PLHIV) and gay, bisexual, and men who have sex with
men (GBMSM). Moreover, the main challenges ahead include stigmatization, vaccine inequity,
barriers to accessing diagnostics, and complete isolation. Furthermore, we estimated that
Colombia, Brazil, the United States, and Peru are the world frontrunners in mpox duplication
time (estimated between 6.4 and 8.8) and effective reproductive number (estimated between
2.7 and 3.8). In addition, Brazil reported its first case of inverse zoonosis in a dog and Peru its
first autochthonous MPXV lineage, B.1.6. LAC has become the epicenter of the 2022 mpox
epidemic, with Brazil and Peru emerging as the new mpox hot zones. Therefore, LAC countries
must join efforts to control this epidemic and overcome the challenges of vaccine inequity and
stigmatization.
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MONKEYPOX IN LATIN AMERICA AND THE CARIBBEAN

First response and challenges ahead after the first 100 days of the 2022 outbreak
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Study aim We aim to assess the cases' introduction, epidemiological profile, initial response, Results: The 2022 monkeypox epidemic has progressed consistently towards LAC, having Brazil and Peru
transmission dynamics, and main challenges ahead among LAC countries during the first 100 days of  combining for >80% of the confirmed LAC cases. Although Brazil reports the highest monkeypox case counts
the monkeypox 2022 epidemic. (n=4472), Peru reports the highest incidence (~41 confirmed cases/1M inhabitants). The main challenges
Methods: We used mixed methods, including desktop research and open data analysis.

Monkeypox incidence world map after the first 100 days of the 2022 outbreak.

ahead include stigmatization, vaccine inequity, barriers to access diagnostics, or complete isolation.

100 days of the 2022 outbreak. Global United States Brazil

(n =528) (n =1,195) (n = 4,458)

Characteristics

ik . o e Epidemiological features
P Median age

38 35 30 2 33
i s (Range:18-68)  (QR=30-41)  (IR=2140)  (IQR=27-37)  (Range:17-63)
Minors (<10 years) 138(61) 21() 6(0)
Men 527(>99%)  1178(>99%)  4359(93%)  1485(>99%)  342(>99%)
Women 0(0%) 5(<1%) 320 (7%) 11 (<1%) 2(<1%)
H Pregnant NR NR 9(<0.1%) NR NR
& : . Homosexual 509 (96%) NR 115024%)°  878(57%) NR
Bisexual 10 (2%) NR 143 (3%) 165 (11%) NR
e White race 398 (75%) 448(41%) 2,153 (46%) NR NR
] HIV positive 218 (41%) 136 (41%) 1,647 (35%) 897 (60%) NR
1,049/1,119 NR NR
(94%)
clin n=1007 n=4152
A . s Exanthema 500 (95%) 1004(100%) 2957 (83%) 1,451 (97%) 316 (92%)
, Anogenital lesions 383 (73%) 558(s5%)  2,128(51%) 1,005 (67%) 230 (54%)
Fever 330 (62%) 596 (63%) . 980 (66%) 176 (51%)
Lymphadenopathy 295 (56%) 545(59%) 2,132 (45%) 689 (46%) 185 (54%)
Trunk or limbs lesions 292 (55%) 705(70%) 1,534 (36%) NR NR
Myalgia 165 (31%) 507 (55%) 1,736 (37%) NR 180 (52%)
Outcome
Outpatient 458 (87%) NR 4217(95%) 1,435 (96%) 342 (99%)
Hospitalization 70(13%) NR 238(5%) 61(4%) 2(1%)
Deaths 0(0%) 1(<0.1%)" 1(<01%) 2(<0.1%)° 0(0%)
stillbirth 0(0%) 0(0%) 2(<0.1%) 0(0%) 0(0%)

IQR, interquartile range; SD, standard deviation; NR, not reported. *, In Brazil, 56% of the monkeypox patients identified
themselves as men who have sex with men. ', United States reported its first death with a molecular test positive for
monkeypox on August 28, 2022. *, Peru reported its second death with a molecular test positive for monkeypox on August
26,2022,
Conclusion: LAC has become the epicenter of the 2022 monkeypox epidemic, with Brazil and Peru as the
new monkeypox hot zones. Therefore, LAC must join efforts to control this epidemic and overcome the
challenges of vaccine inequity and stigmatization.

Background )
9 commonly referred to as the ‘West African’ clade

and the ‘Central African’ or ‘Congo Basin’ clade,
with the latter causing more severe illness [2].

Monkeypox (mpox) is a zoonotic disease endemic in
16 Central and West African countries, for which its

animal reservoir is unknown [1]. The Monkeypox
virus (MPXV) is a double-stranded DNA Vvirus,
a member of the Orthopoxvirus genus and
Poxviridae family. The MPXV has two clades,

However, this classification seems stigmatizing and
discriminatory. Hence, since August 13, the World
Health Organization (WHO) has adopted a new nam-
ing convention for MPXV comprising the Clades |, lla,
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and llb, with the latter mainly circulating during the
2022 outbreak [3].

Since the first report of MPXV human infection in
1972, Western and Central African countries have
reported periodic outbreaks, with rare outbreaks
reported in non-endemic countries [4]. However, in
2022, an outbreak of MPVX of global proportions was
declared without a clear link to Africa [5]. As of
March 11, 2023 (epidemiological week 10-2023),
103 non-endemic countries and seven endemic
countries have confirmed over 86,000 human cases
of MPXV. Spill-over events typically cause MPXV
infection in endemic countries to humans from ani-
mals such as rodents, squirrels, and non-human pri-
mates [6]. Yet, the MPXV can also be transmitted
from person to person by direct contact with lesions,
body fluids, respiratory droplets, and contaminated
materials [7]. Case counts and epidemiological pat-
terns suggest that the current global outbreak is
sustained by human-to-human transmission through
intimate contact among gay, bisexual, and other men
that have sex with men (GBMSM) and within the
community of people living with human immunode-
ficiency virus (PLHIV) [8].

Although the origin of the 2022 MPXV outbreak is
still unknown, it rapidly extended to Latin American
and the Caribbean (LAC) countries by travelers from
the United States and European countries [9]. After
initially affecting only developed countries, the mpox
epidemic has begun to impact developing countries
worldwide and within these countries, particularly
those cities with the largest GBMSM and PLHIV com-
munities [10]. It is essential to highlight that in Spain,
the country with the most MPOX cases reported dur-
ing the 2022 outbreak, around 25% of cases were
reported among people born in LAC, according to
the Spain Surveillance System (SiViES). In LAC, mpox
is heavily impacting Brazil and Peru, two countries
with large GBMSM and PLHIV communities but poor
health coverage and increasing discrimination
against these communities [11,12]. In this study, we
aim to describe the milestones of the introduction of
mpox in LAC and highlight some of the main chal-
lenges the region may face in controlling mpox
transmission.

Materials and Methods
Ethical statement

Our study only used public documents and open data
curated by the Global Health Data Science Initiative,
which publishes this data without identifiers and keeps
it updated under an open license (CC BY 4.0). For this
reason, following good research practices, our study
was exempted from revision by the Institutional
Review Board at the Universidad Peruana La Union.

Study design

We use mixed methods to assess the introduction of
mpox in LAC and the main challenges the region initi-
ally faced in controlling mpox transmission. We exe-
cuted the study in two stages: (i) desktop research and
(i) open data analysis of the incidence of confirmed
mpox cases among regions and LAC countries.

Study procedures and data analysis

First, we collected and reviewed relevant mpox reports
and documentation published up to 27 August 2022,
focusing on the dates of the first mpox cases, deaths,
and the initial response to the mpox epidemic across
LAC countries. Additionally, we used surveillance strat-
egy, milestones, initial measures, preventive measures,
vaccination programs, and challenges as the sub-
themes of interest during our revision. Second, we
characterized the LAC epidemiological situation in
each country by using the mpox case counts from
the Global Health Data Science Initiative open data
repository [13], the 2022 annual estimated regions
and countries’ populations from the United Nations
World Population Prospects, and the WHO region clas-
sification and the World Bank's country classification.
Third, we estimated the duplication time (Td) by fitting
a regression of the logarithm of the cumulative con-
firmed cases vs. the count of days since the initial date
for each country. Fourth, we estimated the effective
reproductive number (Rt) using the approach
described by Bonifazi Get al. [14] and the generation
time reported by Guzzetta G et al [15]. Finally, we
explained the study data analysis in detail in our sup-
plementary material.

Results
Mpox introduction in LAC

Like in Europe, the mpox epidemic in LAC, is highly
concentrated in a few countries. While Europe reports
over 80% of the mpox cases in Spain, the United
Kingdom, Germany, France, and the Netherlands, LAC
countries report over 80% of the cases in Brazil and
Peru, following a perfect Pareto distribution (Figure 1).
The first LAC country to register a confirmed case of
mpox was Argentina on May 27 (Figure 2), followed by
Mexico on May 28, exactly three weeks after the United
Kingdom reported its first 2022 mpox case. The follow-
ing countries reporting their first mpox-confirmed
cases were Brazil (June 8), Venezuela (June 12), Chile
(June 17), and Colombia (June 23). Peru reported its
first case on June 26 but, sooner than expected,
became the country with the highest mpox incidence
in Latin America, with over 31 cases per million inha-
bitants. By 27 August 2022, LAC countries had reported
at least 7252 mpox cases, with Brazil (n =4,472), Peru
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Figure 1. Mpox incidence world map after the first 100 days of the 2022 outbreak. The incidence of mpox was calculated as cases
per million inhabitants per country. Notice that after 100 days of the 2022 mpox outbreak, 79 non-endemic countries (and eight
endemic ones) reported communitarian transmission of mpox, and the total number of confirmed cases exceeded 28,900

worldwide.
First confirmed case in
Asia (Israel, n=1)

First confirmed case in
Oceania (Australia, n=2)

First confirmed case in
Africa (Morocco, n=1)

First confirmed case in
Northern America (United
States, n=1)

[
First confirmed case
- . in LATAM & Caribbean
First confirmed case in
Europe (England, n=1)
WHO report on multi-
country outbreak

(Argentina, n=2)

First death in Africa
(Ghana)
First death in Asia
(India)

First death in LATAM &
Caribbean (Brazil)

( First death in Europe |
(Spain)
WHO declares Monkeypox a
Public Health Emergency
of International Concern
(PHEIC)
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Figure 2. A timeline of the 2022 mpox outbreak. Notice that the timeline includes marks for the region’s first confirmed cases and
deaths by region and the relevant milestones of the 2022 mpox outbreak.

(n=1,382), Mexico (n=386), Chile (n=344), and
Colombia (n=273) as the only countries exceeding
200 cases. Furthermore, the region reported seven of
the first ten deaths positive for MPXV from non-
endemic countries, including two in Brazil, two in
Peru, one in Mexico, one in Cuba, and one in
Ecuador. Although Brazil reports the highest mpox
cases in Latin America, Peru reports the highest inci-
dence, with~41 cases per million inhabitants (vide

supra) (Table 1). Furthermore, Latin America has the
most accelerated mpox epidemic (Figure 3) worldwide.

Mpox cases epidemiological and clinical profile in
LAC

Out of 4,458 confirmed cases documented in Brazil,
according to the ‘Special Epidemiological Bulletin -
Monkeypox Nro. 10, most were men (>99%) and



4 A. M. QUISPE AND J. M. CASTAGNETTO

Table 1. Epidemiological and clinical features of the mpox confirmed cases in Brazil, Peru, and Chile up to the epidemiological

week 34.

Global [17] United States [16] Brazil Peru Chile
Characteristics (n=528) (n=1,195) (n=4,458) (n=1,496) (n=344)
Epidemiological features
Median age 38 35 30 32 33

(Range:18-68) (IQR =30-41) (IQR =21-40) (IQR =27-37) (Range:17-63)

Minors (<10 years) 138 (61) 21(1) 6 (0)
Men 527 (>99%) 1,178 (>99%) 4,359 (93%) 1,485 (>99%) 342 (>99%)
Women 0 (0%) 5 (<1%) 320 (7%) 11 (<1%) 2 (<1%)
Pregnant NR NR 9 (<0.1%) NR NR
Homosexual 509 (96%) NR 1,150 (24%)* 878 (57%) NR
Bisexual 10 (2%) NR 143 (3%) 165 (11%) NR
White race 398 (75%) 448 (41%) 2,153 (46%) NR NR
HIV positive 218 (41%) 136 (41%) 1,647 (35%) 897 (60%) NR
Sexual close contact 504/528 (95%) 337/358 (94%) 1,049/1,119 (94%) NR NR
Clinical features n=1007 n=4152
Exanthema 500 (95%) 1,004 (100%) 2,957 (83%) 1,451 (97%) 316 (92%)
Anogenital lesions 383 (73%) 558 (55%) 2,128 (51%) 1,005 (67%) 230 (54%)
Fever 330 (62%) 596 (63%) 2,718 (58%) 980 (66%) 176 (51%)
Lymphadenopathy 295 (56%) 545 (59%) 2,132 (45%) 689 (46%) 185 (54%)
Trunk or limbs lesions 292 (55%) 705 (70%) 1,534 (36%) NR NR
Myalgia 165 (31%) 507 (55%) 1,736 (37%) NR 180 (52%)
Outcome
Outpatient 458 (87%) NR 4,217 (95%) 1,435 (96%) 342 (99%)
Hospitalization 70 (13%) NR 238 (5%) 61 (4%) 2 (1%)
Deaths 0 (0%) 1 (<0.1%)t 1 (<0.1%) 2 (<0.1%)% 0 (0%)
Stillbirth 0 (0%) 0 (0%) 2 (<0.1%) 0 (0%) 0 (0%)

IQR, interquartile range; SD, standard deviation; NR, not reported. *, In Brazil, 56% of the mpox patients identified themselves as men who have sex with
men. 1, United States reported its first death with a molecular test positive for mpox on August 28, 2022. #, Peru reported its second death with

a molecular test positive for mpox on August 26, 2022.

identified as MSM (56%). Their most common symp-
toms were exanthema or skin lesions (83%), fever
(58%), anogenital lesions (51%), lymphadenopathy
(45%), myalgia (37%), and trunk or limb lesions (36%).
Notably the Brazilian mpox cases included 320 women
identified as cis (251) or trans (13), nine pregnant
women, 138 cases between children from zero to 17
years old, and 36 between zero and four years old. In
contrast, the first 1496 mpox-confirmed cases reported
by Peruvian public health officers in its Mpox
Situational Room (https://www.dge.gob.pe/sala-
monkeypox) were men (>99%), MSM (68%), and
PLHIV (60%). Their most frequent symptoms were gen-
eralized exanthema (97%), fever (66%), headache
(50%), lymphadenopathy (38%), fatigue (37%), and
throat pain (25%). Here, it is essential to highlight
that the Peruvian series included so far nine women,
21 minors (8-20 years old), one child (8 years old), and
two elderlies (>60 years old). Furthermore, upon con-
tact tracing, Peruvian authorities reported 32 sexual
networks, including 27 in metropolitan Lima. In Chile,
according to the ‘monkeypox epidemiological situa-
tion report 08/26/2022, the first 344 mpox confirmed
cases were also mainly men (>99%). Their main symp-
toms were exanthema (92%), anogenital lesions (54%),
lymphadenopathy (54%), myalgia (52%), and fever
(51%). Ecuador communicated in a press release their
first 51 mpox confirmed cases up to 29 August 2022,
were also primarily men (82%), but included nine
women (18%). Mpox cases from Brazil, Peru, and
Chile showed strong similarities with cases previously
reported in the United States [16] and globally [17],
except for the higher mpox burden observed among

the PLHIV in Peru (Table 1). While most mpox cases had
a mild and self-limited disease, Brazil reported one
death (<1%), one stillbirth from an infected pregnant
woman (1/9, 11%), and 219 (5.4%) hospitalized cases,
including six (0.1%) admitted to an intensive care unit.
Also, Peru has reported its second death with
a confirmatory mpox diagnostic, and 61 cases were
hospitalized (4%). In Ecuador, the Ministry of Public
Health said in a press release on August 8 that its first
death was mpox positive, although they have not
reported any hospitalization so far. Mexico and
Colombia reported similar statistics. In Mexico,
among the first 565 mpox confirmed cases by the
Ministry of Health, most were men (97.2%) with
a median age of 34years, including 299 PLHIV
(52.9%), ten healthcare workers (1.8%, all men), two
minors<10years old (0.4%), two adolescents, two
pregnant women (0.4%), and one death (0.2%) [18].
In Colombia, of the first 3298 mpox confirmed cases by
the Ministry of Health, most were men (97.3%), includ-
ing eight minors<10 years old (0.2%), 62 adolescents
(1.9%), 19 elders>60 years old (0.6%), and there were
zero deaths. Finally, it is essential to highlight that
most LAC countries reported the main clusters of
cases observed in larger cities, including Sao Paulo,
Rio de Janeiro, Lima, the Santiago de Chile metropoli-
tan region, Mexico City, and Bogota.

First mpox preventive measures by LAC countries

Most LAC countries have updated their epidemiologi-
cal surveillance protocols to detect, isolate, follow up,
trace contracts, and manage, prevent, and control
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Figure 3. Mpox incidence by region after the first 100 days of the 2022 outbreak. Here we show the trajectory of the incidence of
confirmed mpox cases per milling by region up to epidemiological week 34-2022. Notice how North and South America show
a steeper increase than Central America or the Caribbean, but all show an incrementing trend.

typical mpox cases. However, LAC countries initially
did not contribute to the global efforts to characterize
the 2022 monkey outbreak. Its initial response focused
mainly on the typical presentation of mpox rather than
the atypical cases that marked the 2022 outbreak. For
example, the Peruvian Ministry of Health considered
implementing mandatory masking, social distancing,
and handwashing without focalizing any measure on
the high-risk population as its initial response.
Likewise, in Brazil, the National Health Surveillance
Agency (ANVISA) reinforced the need to adopt ‘non-
pharmacological’ measures in airports and airplanes.
These initial measures from ANVISA included physical
distancing, protective masks, and frequent handwash-
ing. Most LAC countries have adopted similar strate-
gies and focused primarily on isolating the confirmed
cases and their contacts upon confirmation, but not on
policies to target the most vulnerable groups.

Estimation of the duplication time and effective
reproduction number

The transmission dynamics of the mpox epidemic var-
ied largely across countries between epidemiological

weeks 22 and 34. To estimate the Td in the non-
endemic countries with at least 200 reported cases,
we use regression models with Rf,dj values in the
0.83-0.99 range (p-value<0.001), identifying three dis-
tinct groups of countries: i) Countries with a Td in the
range of 6.4-8.8 days (Colombia, Brazil, the United
States, and Peru); ii) the countries with a Td in the
range of 10.5-19.4 days; and, iii) the countries with
a Td >24.0 days (Figure 4a). Furthermore, we estimated
that Colombia, Brazil, the United States, and Peru led
the world in the worldwide rank of countries with the
higher Rt, which we calculated in the 2.7-3.8 range. In
contrast, the rest of the countries had values of 2.3 or
less (Figure 4b).

B.1.6 as the new MPXV lineage original from LAC

The LAC region, specifically Peru, reported on
25 August 2022, its first prospect of a new B.1 subline-
age, which GISAID experts proposed to be named
B.1.6. The Peruvian National Institute of Health identi-
fied this new MPXV B.1* lineage as the seemingly
dominant (122/160 sequenced genomes) MPXV line-
age in Peru. It is characterized by the mutation
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Figure 4. Duplication time (Td) and effective reproduction number (Rt) from every country reported over 200 cumulative mpox
cases. Here we contrast the estimated duplication time (Td) (figure 5A) and the effective reproduction number (Rt) (figure 5B) of
every country that, by August 27, 2022, reported over 200 cases cumulative mpox confirmed cases.

G111029A (nucleotide A at position 111,029) and as
a nested sub-clade defined by G102694A. Other poten-
tial sublineages are B.1.7, which according to GISAID,
circulates in various countries, including Germany, the
UK, the United States, Portugal, South Africa, and
Mexico, and B.1.8, which spreads in Germany, Spain,
and the United States. Overall, during the first 100 days
of the 2022 mpox outbreak, the countries in LAC have
shown the first signs of the MPXV evolution with the
emergence of new MPXV sublineages.

Vaccine inequity, stigmatization, inverse zoonosis,
and other challenges ahead

Among the main challenges that LAC countries face
are vaccine inequity and the rising stigmatization of
the GBMSM and PLHIV communities. First, despite
already having two MPXV vaccines that are FDA
approved, ACAM2000 and JYNNEOS, vaccine inequity
is again severely affecting the capacity of response
capacity of LAC countries without any having access
to mpox vaccines during the first 100 days of the 2022
outbreak. Second, although mpox is not a sexually
transmitted infection (STI), GBMSM and PLHIV are vic-
tims of stigmatization and discrimination because
MPXV has spread disproportionately among these
communities across LAC countries. Furthermore, In
Peru, one male employee (40 years old) was stigma-
tized and lost his job after testing positive for mpox.
The case was reported on Twitter on 16 July 2022, by
the Peruvian Congress, which also communicated that
the worker’s station was disinfected and all its

coworkers were put on contact tracing without any
secondary case confirmed. However, upon recovery,
the Peruvian Congress fired the patient, released his
data to the media, and he was banned from picking up
their belongings because of the fear of ‘contamina-
tion.” Third, on 24 August 2022, Brazil reported the
first LAC case of reverse zoonosis when a five-month-
old puppy got infected by having contact with
a confirmed human mpox case in the municipality of
Juiz de Fora. The animal started showing symptoms on
the 13th day, with itching, presenting characteristic
lesions of the disease, such as wounds and the forma-
tion of crusts on the back and neck. Lastly, another
challenge is the lack of open data about mpox cases in
LAC. To date, all LAC countries have refused to release
open data about mpox cases fearing that open access
to epidemiological data may stigmatize the GBMSM
and PLHIV communities.

Discussion

The findings from this mixed-methods study indicate
that LAC has become the epicenter of the 2022 mpox
epidemic, with Brazil and Peru as the new mpox hot
zones. During the first 100 days of the 2022 mpox
epidemic, Brazil and Peru have combined for over
85% of the confirmed cases in LAC, with Brazil report-
ing the highest mpox confirmed case count in LAC and
Peru reporting the highest incidence of daily mpox
confirmed cases worldwide. To date, LAC countries
have failed to control the mpox outbreak by missing
the opportunity to focus their initial efforts on the



high-risk population, including the PLHIV and GBMSM
communities. Moreover, the main challenges ahead for
controlling the LAC mpox outbreak include stigmatiza-
tion, vaccine inequity, barriers to accessing diagnos-
tics, and complete isolation. Furthermore, Brazil and
Peru have already joined the United States as the
global frontrunners regarding the mpox duplication
time and effective reproductive number, which we
estimated around every seven to eight days and
around three, respectively. More worrisome, there is
a genuine risk of some countries like Brazil and Peru
becoming the first non-African countries to become
mpox endemic. This risk increased with Brazil reporting
its first case of inverse zoonosis in a dog and Peru
reporting the first autochthonous MPXV lineage.

The greater the mpox incidence, the greater the
chances that mpox will evolve and become endemic
in non-African countries. In this context, the emer-
gence of the new lineages of MPXV during the 2022
mpox outbreak, including B.1.6 (autochthonous from
Peru), B.1.7, and B.1.8, should spark a call for action,
particularly in LAC countries that still can act to prevent
this threatening scenario. Unfortunately, so far, we
ignore what these new lineages represent regarding
MPXV contagiousness and pathogenicity. Still, virus
evolution is a double-edged sword if we learn anything
from previous epidemics [19]. Although further studies
are necessary to clear this hypothesis, the MPXV is
evolving faster than expected for a presumably slow-
evolving double-stranded DNA virus, potentially dri-
ven by the action of the apolipoprotein B mRNA-
editing catalytic polypeptide-like 3 [3].

Mpox severity during the 2022 outbreak remains
unclear. Typical mpox cases were mainly mild, with
few cases developing severe mpox complications,
such as phlegmon [20] and encephalitis [21].
However, during the 2022 outbreak, mpox was respon-
sible for at least 17 confirmed deaths, including six
from locations that have not historically reported
mpox, such as Brazil and Ecuador. Moreover, this
mpox death count could certainly increase in LAC
countries if we add the one stillbirth, a second death
reported in Brazil, and the two deaths reported in Peru
(both in patients who tested positive for mpox). We
believe that with these numbers, we cannot consider
human mpox infections benign and that we should
raise consciousness about the importance of not
neglecting the deaths of any patient who tested posi-
tive for MPXV, particularly in those countries that do
not report mpox deaths because MPXV-infected
patients also tested positive for other comorbidities
such as HIV or septic shock.

The 2022 mpox outbreak suggested an unusual and
alarming public health issue, particularly considering
that more than 70% of the global population is no
longer vaccinated against smallpox, a vaccine proved
effective against MPXV [22]. Furthermore, the 2022
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outbreak occurred in a particularly challenging con-
text, such as the COVID-19 pandemic, demanding
a public health response with an exhausted healthcare
system but also providing a valuable opportunity to
apply COVID-19 lessons [22]. This context required
prioritizing the public health response on the high-
risk population, including the PLHIV and GBMSM popu-
lations, which in LAC countries are highly clustered in
large cities, with targeted, empathic, and culturally
accepted interventions. Theoretically, patient isolation
was a required intervention; however, isolating these
patients was unrealistic in LAC countries where the
informal economy demanded constant working for
food. Furthermore, in most LAC countries, health ser-
vices for GBMSM are limited, so most MPXV public
health interventions such as diagnostic, prevention,
and vaccines were deployed through the PLHIV health
services, increasing stigmatization and creating
another barrier for opportunistic diagnostics, isolation,
and treatment.

To prevent mpox deaths, it is critical to have access
to mpox vaccines, which recently have been asso-
ciated with an 86% (95% confidence interval, 59-
95%) reduction in the risk for MPXV infection among
the high-risk MPXV population [23]. However, the
inequity in access to effective treatments and vaccines
is one of the main factors responsible for the increasing
mpox burden during the 2022 outbreak. No LAC coun-
tries had access to mpox vaccines during the first 100
days of the 2022 outbreak, severely limiting their capa-
city to effectively prevent and control their cases.
Alternative mpox treatments for severe cases include
antivirals (e.g. tecovirimat, brincidofovir, and cidofovir)
and the vaccinia immune globulin intravenous. In con-
trast, the mpox vaccines include only the ACAM2000
and the JYNEEOS vaccine [24]. The inequity in access to
these treatments and vaccines affects most LAC coun-
tries, with few having access to the mpox available
treatments and none having access to vaccines yet
[25]. In this scenario, developed countries such as
Canada, UK, and U.S.A were the first to report success-
ful mpox vaccination campaigns. Regardless, there is
still an urgent need for effective treatments with high-
quality evidence to support their recommendation.

Responding to a mpox outbreak will require train-
ing front-line healthcare workers, who must acquire
the necessary knowledge to understand the disease
and to suspect, confirm, and manage mpox cases [26].
Without the tools to interrupt the MPXV community
transmission, LAC countries rely entirely on their capa-
city to change the risk behaviors of the high-risk popu-
lation. However, mpox stigmatization as a ‘gay disease’
quickly sparked a déja vu about what happened with
the ‘innocent victims’ of the acquired immunodefi-
ciency syndrome (AIDS) epidemic [27]. Although AIDS
and mpox share some epidemiological similarities, the
most crucial epidemiological difference is that mpox is



8 A. M. QUISPE AND J. M. CASTAGNETTO

not a sexually transmitted infection. However, during
the 2022 outbreak, the MPXV spread mainly through
direct contact with active exanthema during sexual
intercourse [28], which explains the disproportionate
number of cases among GBMSM and PLHIV and their
value as targets for focalized surveillance [16,17]. Here
is essential to highlight that while nearly all LAC coun-
tries reported that most mpox cases infected the
GBMSM, in Peru, most cases were detected among
the PLHIV (60%). We believe that such observation
could be explained by the fact that Peruvian authori-
ties, in the absence of GBMSM health services, used
their HIV clinics as the primary points of care for mpox
patients raising stigmatization and creating healthcare
access barriers for diagnostics and treatment.
Furthermore, such stigmatization generated a set of
disadvantageous repercussions for mpox-infected
people’s lives and health, as reported in Brazil [29].
A new infodemic sparked during the 2022 outbreak
has stigmatized mpox patients including discrimina-
tion, discrediting, and depreciation of these patients
in our societies. Consequently, during the 2022 mpox
outbreak, both the GBMSM and PLHIV communities
are at higher risk of mpox and the burden of societal
discrimination [27].

With mpox freely transmitting without effective
intervention deployed at the community level, it is
unsurprising that LAC countries lead the T4 and R;
worldwide rankings. The first Rt estimate was reported
by Italian researchers in 2.43 (95% Cl: 1.82-3.26) using
data from May-June 2022 [15]. However, at epidemio-
logical week 34, we estimated that Italy’s Rt decreased
to 1.87 (95% Cl: 1.46-2.38). Regardless both estimates
represent a substantial increase compared to Rt of the
clades | and Il before 2022, which were estimated at
0.08 (95% Cl: 0.02-0.22) [30] and 0.30 (95% CI: 0.21-
0.42) [31]. Moreover, Rt estimates from the six coun-
tries that led the world in cumulative mpox incidence
up to July 2022 ranged from 1.02 to 1.55. With the data
updated to the epidemiological week 34-2022 (as of
29 August 2022), we observed that Colombia, Brazil,
the United States, and Peru currently led the world in
the Rt worldwide ranking, which we estimated in the
range of 2.7-3.8. These estimates certainly must raise
awareness that most LAC countries are just starting
their mpox epidemics and the importance of control-
ling the transmission of mpox before the 2022 epi-
demic escalates further.

One challenge that should raise awareness about
the importance of controlling the 2022 mpox outbreak
is the recent reports of reverse zoonosis and the risk of
the MPXV establishing itself in non-African animal spe-
cies. This scenario is plausible, so the chance that
inverse zoonosis contributes to perpetuating human
infections and offers the conditions for more danger-
ous mpox variants to evolve [32]. So far, Brazil has
become the only LAC country to report a case of

inverse zoonosis in a dog, the second case of a dog
infected by a human reported after the one reported in
France [33], both during the 2022 mpox outbreak. So
far, we ignore if dogs or other pets may become MPXV
animal reservoirs rather than only accidental hosts.
Still, we know that contaminated pets such as prairie
dogs (herbivorous burrowing ground squirrels native
to the North American grasslands) can cause signifi-
cant outbreaks such as the one reported in 2003 (72
zoonotic cases in six states, 47 confirmed cases) [34].

Our study’s key strength is that we expanded our
study scope by using mixed methods to overcome the
lack of mpox literature in LAC, which is limited to editor-
ials and very few original studies. This way, we could
picture the current LAC epidemiological situation with-
out missing critical information from each official source
and health ministry. Even when we report each LAC
country’s official cases and death counts, we should
highlight that the operational definitions vary widely
across LAC countries. Some including probable cases
in their counts or deaths indirectly linked to mpox. We
encourage LAC countries to report sensitive case defini-
tions rather than specific ones because of the under-
reporting and several barriers that prevent patients from
accessing opportunistic diagnostic and health care. To
date, most LAC countries report scarce cases of mpox,
which most likely implies that the mpox epidemic is
occurring under the radar rather than not occurring at
all. Our analysis pictures LAC as the new epicenter of the
2022 mpox epidemic. This new epidemiological sce-
nario may be a direct consequence of the inequity
that has prevented most LAC countries from having
access to vaccines, but also because of the stigmatiza-
tion preventing infected men and women from confirm-
ing their diagnosis and accessing opportunistic health
care. Regardless, it is essential to highlight that despite
its strengths, our study is prone to the selection, infor-
mation, and confounding bias that characterize the sur-
veillance data coming from LAC countries.

Mpox in LAC continues rising, and after the first
100 days of the 2022 outbreak, it has become the
region with the most significant cases among hetero-
sexuals, women, teenagers, and children worldwide,
according to the World Health Organization.
Consequently, the possibility of LAC countries pro-
gressing toward community transmission is a real
threat to global health that we should not neglect.
The 2022 MPXV outbreak has changed the landscape
of MPXV worldwide, with several non-African coun-
tries transitioning toward MPXV endemicity.
Henceforward, for the world the LAC region must
join efforts to mitigate its risk of mpox becoming
endemic by supporting each other, particularly
Brazil, Ecuador, Chile, Mexico, and Peru, which are
the 2023 LAC hot zones. LAC urgently needs to prior-
itize these high-risk populations and communicate
not to but with the GBMSM and PLHIV communities



about the importance of limiting sexual intercourse
with multiple partners during the following coming
months, without stigmatizing but in an assertive
manner. LAC countries must work together to find
a reasonable balance between deep epidemiological
knowledge of transmission and avoiding stigmatiza-
tion. Ministries of Health in the region must compro-
mise to clear the barriers preventing these
communities from free and full access to testing
and medical care while addressing treatment and
vaccine inequity, minimizing stigma, and maintaining
vigilance for transmission in other populations.
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