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Abstract: Monkeypox (Mpox) is a zoonotic disease caused by the Orthopoxvirus monkeypox virus
(MPXYV). Since 1970, outbreaks of MPXV have occurred in several Sub-Saharan African countries.
However, from May 2022 to April 2023, recent outbreaks of Mpox occurred in several countries
outside of Africa, and these cases quickly spread to over 100 non-endemic countries on all continents.
Most of these cases were found in the region of the Americas and the Europe region. In Latin America,
the highest all-age Mpox rates per million inhabitants were in Peru, Colombia, Chile, and Brazil.
Given its global impact, Mpox was declared as an international Public Health Emergency by WHO
in July 2022. MPXYV infection disproportionately affects men who have sex with men and members
of the HIV-infected population. Vaccination is the current strategy for controlling and preventing
Mpox in high-risk groups. In this context, Peru has the fourth-highest number of Mpox cases in Latin
America and faces significant challenges in disease control. Because of this, in this review, we discuss
the epidemiology, public health indicators, and prevention of Mpox in the 2022 Peru outbreak so that
health authorities can join forces to control MPXV transmission.
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1. Introduction

Mpox virus (MPXV) is a zoonotic infection belonging to the genus Orthopoxviruses,
family Poxviridae. It is transmitted via droplet exposure and/or direct contact with contagious
materials [1,2]. Since 1970, outbreaks of Mpox have occurred in several Sub-Saharan African
countries, primarily in the Democratic Republic of Congo (DRC), Cameroon, the Central
African Republic (CAR), Liberia, the Republic of Congo (ROC), and Nigeria. Since then,
MPXYV has been restricted to these countries [3,4]. However, recent outbreaks of MPXV have
occurred in countries outside of Africa, and a high number of cases have quickly spread to
almost every continent [2,5,6]. Most cases occur in young men, with a significant proportion
of them being men who have sex with men (MSM) and other high-risk groups, whose
transmission mainly occurs by close human-to-human contact and sexual contact. [7,8]. In
this review, we discuss the epidemiology, transmission and population at risk, public health
indicators, and prevention of Mpox in the 2022 Peru outbreak.

2. COVID-19 Pandemic in Peru

Despite the early implementation of a national lockdown and other restraint measures
to prevent SARS-CoV-2 transmission, the COVID-19 pandemic severely impacted the
Peruvian population, resulting in a high death rate and COVID-19 incidence, excess COVID-
19 deaths, and an excess of death from all causes [9-11]. Possible explanations for the
poor outcomes of the COVID-19 pandemic are a fragmented healthcare system, a lack
of specialized human resources to tackle the pandemic, gaps in infrastructure, a lack of
molecular tests (first wave), a lack of intensive care unit beds, a lack of essential drugs,
the use of medications without evidence of their efficacy, a lack of leadership from health
authorities, and a pandemic response that was directed toward hospitals and not primary
healthcare [12,13]. These factors contributed to exacerbating the problem. The Peruvian
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health system was severely affected, and its health facilities were overfilled with COVID-19
patients. In addition, an urgent need for improvement became evident since non-COVID-19
patients could not access regular healthcare services, which had an indirect impact on the
population’s health [13]. Peru was severely affected by the COVID-19 pandemic, with more
than 4,500,000 cases and 220,000 deaths reported as of 21 April 2023 [14]. However, after
the implementation of a vaccination program to combat COVID-19, the burden of disease
and death has decreased considerably.

3. Epidemiology

The first case of human Mpox was reported in 1970 in the DRC. Since then, it has
spread to West and Central Africa, and the number of cases has been on the rise [15-17].
From 2000 to 2015, there were outbreaks reported in the DRC and Nigeria [3]. The case
fatality rate (CFR) in these outbreaks was 8.7%. For the Central African clade and West
African clade, the CFR was 10.6 and 3.6%, respectively [3]. Since 2003, the spread outside
of Africa has been related to import and travel to endemic countries, which occasionally
resulted in outbreaks [18-20]. According to the WHO, Mpox in 2022 was considered
endemic in several African countries [21]. In the current global outbreak, the first case
of Mpox was reported in May 2022 in the United Kingdom [22]. Since then, MPXV has
spread to 111 countries around the world. Given its global impact, Mpox was declared as
an international Public Health Emergency by WHO in July 2022 [6].

In terms of cumulative number, from 1 January 2022 to 25 April 2023, there were a
total of 87,113 reported cases of Mpox in 111 countries worldwide, including a total of
130 deaths [22]. Most of these cases were found in the region of the Americas (59,220 cases)
and the Europe region (25,881 cases) (Figure 1). In Latin America, Peru is the country with
the fourth most reported cases, after Mexico, Colombia, and Brazil. In Europe, Spain and
France are the countries with the most reported cases (Figure 2) [22].
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Figure 1. Stacked bar chart of regional distribution of Mpox cases for 2022-2023 (Source: Mpox,
WHO) [22]. This figure was built using the cases of Mpox data from the WHO.

To date (27 April 2023), seventeen countries had an all-age cumulative rate of Mpox
cases > 50 cases per million inhabitants, including Gibraltar, Spain, Peru, Portugal, the
United States of America, Luxembourg, Colombia, Chile, Netherlands, Belgium, Malta,
Puerto Rico, Switzerland, France, the United Kingdom, Brazil, and Panama (Figure 3).
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Figure 2. Global distribution of Mpox cases for the period 2022-2023. This figure was built using the cases
of Mpox data from the WHO (Source: Monkeypox outbreak—WHO; accessed on 25 April 2023) [22].

Figure 3. Global distribution of estimated Mpox rate for the cumulative period 2022-2023. Calculated rate
by the number of cases reported for the cumulative period 2022-2023 (>5 cases) in a certain country [22]
divided by the total population of that country of that same year as reported by https://data.worldbank.
org/indicator/SPPOP.TOTL (accessed on 25 April 2023).

In Latin America, the highest all-age Mpox rates were in Peru (113.9 cases per million
inhabitants), Colombia (79.8 cases per million inhabitants), Chile (74.9 cases per million
inhabitants), and Brazil (50.9 cases per million inhabitants) (Figure 3).

4. Transmission and Population at Risk

While the animal reservoirs of the MPXV are little known, transmission can occur
from animal to human (zoonotic transmission) and from human to human [2,4,21]. During
the 2022 Mpox outbreak, it was reported that person-to-person transmission occurred
by several routes including respiratory secretions, such as droplets generated when an
infected person coughs or sneezes; contact with infected fluids or skin lesions of an MPXV-
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infected person; percutaneous transmission (such as cuts, abrasions, or puncture wounds);
or indirect contact through fomites [7,8,22]. The risk factors for acquiring the MPXV
include high-risk sexual behavior (multiple sexual partners or anonymous sexual part-
ners) in the Americas and European countries and living in forested areas in African
countries [7,8,18,21,23]. This outbreak affected primarily gays, bisexuals, and MSM [7,8,22].
Although women were the least-affected population in the 2022 outbreak, a global case
series found that between cis women, including non-binary individuals and trans women,
61% and 89% of them acquired Mpox through sexual contact [24].

5. Sexually Transmitted Infections Concomitant

Reports indicate that people with Mpox may also have concomitant sexually trans-
mitted infections (STIs). In the current global outbreak of human Mpox, high rates of HIV
infection [22] and other STIs were reported among individuals with Mpox [7,8,22]. In previ-
ous Mpox outbreaks in Nigeria, there were also concurrent HIV infections [25,26]. In eight
USA jurisdictions, the HIV prevalence in Mpox-infected people was 38%, and 41% were
diagnosed with one or more other STIs. These STIs included N. gonorrhoeae, C. trachomatis,
and syphilis in the Mpox patients with and without a diagnosis of HIV infection [27]. In
Spain, herpes simplex virus I/1I, N. gonorrhoeae, C. trachomatis, and syphilis were detected in
Mpox patients [28]. In Italy, STIs more frequent were N. gonorrhoeae and M. genitalium [29].
In Germany, N. gonorrhoeae, C. trachomatis, syphilis, and Mycoplasma were reported [30]. In
Mexico, HIV, syphilis, and some cases of chronic hepatitis C were also identified in patients
with Mpox [31]. In Latin America, HIV, syphilis, genital herpes, chlamydia, and gonorrhea
were reported in Brazil [32], while in Peru, only HIV and syphilis were reported in patients
with Mpox infection [33,34].

6. MPXV Outbreak in Peru

Soon after the first descriptions of Mpox outbreaks in several countries around the
world, on 26 May 2022, the Centro Nacional de Epidemiologia, Prevencion y Control de
Enfermedades (CDC Peru), Peruvian Ministry of Health issued a health alert to health
establishments about the risk of imported Mpox cases in the national territory [35]. Sub-
sequently, the government began implementing its control plan for the Mpox outbreak
on 7 June, which included health establishments preparing and responding to possible
cases [36]. Despite the implementation of a control plan for the Mpox outbreak, we knew
that the introduction of MPXV was imminent because of the large numbers of national and
international travelers, combined with problems in the Peruvian health system.

Peru’s first Mpox case was diagnosed on June 15 in the department of Lima. By
mid-July, community transmission was occurring, and the country had neither a sufficient
response nor the contact-tracing capacity to contain MPXV. Because of this, on 30 September
2022, the Peruvian Ministry of Health published a new version of the technical health
standard for the prevention and management of patients affected by MPXV. This rule
aims to protect the population at high risk or affected by MPXV (probable or confirmed
cases), including guidelines for community preventive measures and care in health facilities.
Despite the implementation of a control plan against Mpox, the disease was almost certain
to spread rapidly in Peru because of the same factors that influenced poor outcomes during
the COVID-19 pandemic.

Since the first case of Mpox infection was found in Peru (15 June 2022), community
transmission was occurring. Beginning on week 36, 2022, the cases have decreased by
week 12, 2023 (Figure 4A). Up to 25 April, 3800 human Mpox cases and ten deaths were
reported by the CDC Peru [34]. As in other countries [7,8,27,32], most of these cases
occurred in young men (96.1%) and MSM (56%). The most-affected population is people
living with HIV (55%) and those who receive antiretroviral therapy (85%) (Figure 4B) [34].
According to the WHO (to 19 October 2022), among Mpox cases, 25,718 cases were reported
in MSM [22]. This shows that the current spread of MPXV has disproportionately affected
MSM, suggesting the amplification of transmission through sexual networks. Although
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the Mpox outbreak has predominately affected gay men, Mpox is not a “gay disease” [37].
Likewise, the WHO reports that among Mpox cases, approximately 50% of cases are
HIV-positive people [22]. As in Peru, several reports in Europe, the United States, and
Brazil describe a high rate of HIV infection among Mpox cases [7,27-33,38,39]. Given the
transmission route, MPXV could still find other transmission networks, and it could also
start to spread among sex workers, their clients, and other population groups [37].
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Figure 4. Human monkeypox cases registered in Peru from 15 June to 25 April 2022 (Source: Centro
Nacional de Epidemiologia, Prevencion y Control de Enfermedades (CDC Peru), Peruvian Ministry
of Health) [34]. (a) Weekly distribution of human Mpox cases. (b) Features of human monkeypox
cases. NA: not available; MSM: men who have sex with men; ART: antiretroviral therapy. These
figures were built using the cases of Mpox data from the CDC Peru, Peruvian Ministry of Health.

Most cases and the highest rates were recorded in large cities, such as Lima, Callao, La
Libertad, and Arequipa (Figure 5A,B) [34]. Figure 5C shows the number of infections by
province, which allows us to understand the spread of infections between cities, and how
the Mpox cases spread from the province of Lima, where the first cases were reported, to the
various provinces over time. With this information can better understand the progression
and dynamics of the Mpox outbreak and identify high-risk areas.
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Figure 5. Distribution of Mpox cases in Peru from 15 June 2022 to 23 April 2023 (Source: Centro
Nacional de Epidemiologia, Prevencion y Control de Enfermedades (CDC Peru), Peruvian Ministry of
Health) [34]. (a) Proportion of Mpox cases by department. (b) Mpox rate by department. (c) Number
of Mpox cases by province. These figures were built using the cases of Mpox data from the CDC Peru,
Peruvian Ministry of Health. Mpox rate was estimated between the number of Mpox cases for the
cumulative period 2022-2023 in a certain region [34] divided by the total population of that region

per 100,000 inhabitants.

In the late 1970s, smallpox was eradicated through vaccination, and in Peru, as in other
countries, the resurgence of MPXYV is likely due to smallpox vaccines being phased out over
the last four decades, as well as population growth and densely overpopulated areas, which
facilitate virus spread [6]. Because of this, numerous individuals are now susceptible to MPXV.
The current outbreak of Mpox in Peru also might be driven by changes in human behavior, such
as the relaxation of the COVID-19 pandemic prevention measures, including the resumption of
international and national travel. Sexual interactions are also associated with social events and
large gatherings. In this context, we are currently bearing witness to a monkeypox outbreak in
Peru, with the fourth-highest number of cases of Mpox infection in Latin America [22].
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7. Mpox Outbreak and Global Health Security Index

The Global Health Security (GHS) indicators may also help explain the current outbreak
in Peru. The GHS Index is a tool developed by the Johns Hopkins Center for Health Security
and the Nuclear Threat Initiative, in collaboration with the Economist Intelligence Unit. It
assesses 195 countries’ capabilities in detecting, preventing, and responding to epidemics and
pandemics [40]. The GHS Index evaluates various factors such as detection, prevention, re-
porting, health system, rapid response, international norms compliance, and risk environment.
The GHS Index aims to identify gaps in preparedness and encourage countries to strengthen
their health security capacities [40]. According to the 2021 GHS Index report, all countries,
including Peru, are unprepared for future threats such as epidemics and pandemics; 38.9
is the average overall score in the 2021 GHS Index [40]. The United States is the country
with the highest score on the 2021 GHS Index (75.9), and Somalia is the country with the
lowest score (16.0) [40]. Peru has a 54.9 Index score (32/195 rank), with low indicators for
prevention, detection, response, health, norms, and risks (Figure 6) [40]. Therefore, Peru
remains vulnerable to future outbreaks due to failures in quarantine and isolation policies
and disease control. During the COVID-19 pandemic, some studies showed that the overall
GHS Index was correlated with SARS-CoV-2 infections and COVID-19 deaths [41,42]. In the
same vein, countries in the Americas region with different GHS Index scores have different
rates of Mpox cases. For example, Peru, the United States, Colombia, Chile, and Brazil are
the countries with the highest overall GHS indicators, and they have the highest case rates
of Mpox cases in the region (Figure 7). Even the improved GHS indicators regarding the
capability to detect, prevent, and respond to epidemics and pandemics cannot guarantee
success in controlling the Mpox outbreak; however, these indicators can help contextualize
the Mpox outbreak in Latin America and Peru.
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Figure 6. Global Health Security Index in Peru, 2021 [40]. This figure was built using the Global

Health Security Index data.
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Figure 7. Relationship between Global Health Security (GHS) Index score [40] and Mpox cases in
Americas region (data updated to 25 April 2023) [22]. This figure was built using the Global Health
Security Index data. Spearman’s analysis shows countries with higher GHS Index had higher Mpox
case rates per million inhabitants.

8. MPXV Vaccination

We currently have vaccines that offer protection against MPXV, but their availability
is limited in some countries [43]. Despite this, mass vaccination is not recommended for
Mpox. The WHO provides many interim recommendations on vaccination and immuniza-
tion against Mpox to prevent the spread of human-to-human MPXV infection, mainly in
groups at high risk of exposure [44]. Primary preventive vaccination (pre-exposure) is rec-
ommended for the groups that have a high-risk of exposure to MPXV, including bisexuals,
gays, MSM, sex workers, laboratory professionals who work with viruses of the genus
Orthopoxviruses, etc. [44]. Additionally, there is a recommendation for the post-exposure
preventive vaccination for contacts of Mpox cases. It is advised to administer the Mpox
vaccine within four days of the first exposure. In the absence of symptoms, post-exposure
vaccination can be given up to 2 weeks after the initial exposure [44]. In the United States
and the United Kingdom, the JYNNEOS vaccine (also known as IMVAMUNE), produced
by Bavarian Nordic, is used in high-risk groups to prevent Mpox [43,45], but this vaccine
was not available in Peru. This vaccine is administered subcutaneously to individuals
18 years of age or older (two doses with intervals of 4 weeks). It can be used pre-exposure
to prevent infection in high-risk exposure groups, or also post-exposure (ideally up to
4 days after exposure) [46,47].

In the current Mpox outbreak, vaccination programs against Mpox are focused on
high-risk exposure groups. Globally, the Mpox vaccine is being administered in European
countries, the United States, and Latin America, while African countries have limited access
to vaccines. [21]. The Peruvian government announced its first batch of an MPXV vaccine in
October 2022. These were 5600 of a total of 9800 doses acquired by the country. In the second
delivery, 4200 doses arrived in November 2022 [48]. The Mpox vaccination process initiated
two phases. The first phase is in people with HIV, and the second phase is in vulnerable
populations such as MSM, bisexuals, transgender women, and workers and sex workers [49].
In that sense, the government should work to ensure timely access to vaccines for high-risk
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groups, including vulnerable populations such as MSM, bisexual men, and HIV-positive
people in areas with a high number of Mpox cases and a high amount of risk contact.

9. Reflections and Recommendations

There are several lessons to be learned from outbreaks and previous pandemics in
response to the global Mpox outbreak. First, the investment in healthcare capacity and
science is essential to building robust and timely responses [6,50]. Second, the imple-
mentation of screening policies, contact tracing, and increased awareness of Mpox in the
general population can help in the early detection of cases and disease control. Third,
the preparedness for new outbreaks and pandemics should be focused on planning and
long-term investments in public health. This includes strengthening surveillance systems,
establishing early warning systems, and enhancing laboratory capabilities for the rapid
and accurate diagnosis of new pathogens. Additionally, capacity building is important,
including training healthcare professionals, scientists, and emergency responders. Finally,
the findings of the CDC Peru show that some risk groups are disproportionately affected.
Thus, to contain the outbreak, special attention should be placed on MSM, people with HIV,
and other groups at elevated risk levels, and Mpox vaccination programs should target
these high-risk groups. Even if more vaccines do arrive in Peru, behavioral changes will be
needed in groups with a high-risk of exposure to MPXV.

Funding: This Review received no funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The author declares no conflict of interest.

References

1. McCollum, A.M.; Damon, LK. Human monkeypox. Clin. Infect. Dis. 2014, 58, 260-267, Erratum in Clin. Infect. Dis. 2014, 58, 1792.
[CrossRef] [PubMed]

2. Lum, EM.; Torres-Ruesta, A.; Tay, M.Z; Lin, RT.P; Lye, D.C.; Rénia, L.; Ng, L.LEP. Monkeypox: Disease epidemiology, host
immunity and clinical interventions. Nat. Rev. Immunol. 2022, 22, 597-613. [CrossRef] [PubMed]

3. Bunge, E.M.; Hoet, B.; Chen, L.; Lienert, F.; Weidenthaler, H.; Baer, L.R.; Steffen, R. The changing epidemiology of human
monkeypox-A potential threat? A systematic review. PLoS Negl. Trop. Dis. 2022, 16, €0010141. [CrossRef] [PubMed]

4.  Ejaz, H,;Junaid, K,; Younas, S.; Abdalla, A.E.; Bukhari, S.N.A.; Abosalif, KO.A.; Ahmad, N.; Ahmed, Z.; Hamza, M.A.; Anwar, N.
Emergence and dissemination of monkeypox, an intimidating global public health problem. J. Infect. Public Health 2022, 15, 1156-1165.
[CrossRef]

5. Velavan, T.P; Meyer, C.G. Monkeypox 2022 outbreak: An update. Trop. Med. Int. Health 2022, 27, 604—-605. [CrossRef]

6.  Damaso, C.R. The 2022 monkeypox outbreak alert: Who is carrying the burden of emerging infectious disease outbreaks? Larncet
Reg. Health Am. 2022, 13, 100315. [CrossRef]

7. Thornhill, ].P; Barkati, S.; Walmsley, S.; Rockstroh, J.; Antinori, A.; Harrison, L.B.; Palich, R.; Nori, A.; Reeves, I.; Habibi, M.S.; et al.
Monkeypox Virus Infection in Humans across 16 Countries—April-June 2022. N. Engl. ]. Med. 2022, 387, 679-691. [CrossRef]

8.  Mitja, O.; Alemany, A.; Marks, M.; Mora, ].I.L.; Rodriguez-Aldama, ]J.C.; Silva, M.S.T.; Herrera, E.A.C.; Crabtree-Ramirez, B.;
Blanco, J.L.; Girometti, N.; et al. Mpox in people with advanced HIV infection: A global case series. Lancet 2023, 401, 939-949.
[CrossRef]

9.  World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Peru. WHO: Geneva. 2022. Available online:
https:/ /covid19.who.int/region/amro/country/pe (accessed on 25 April 2023).

10. COVID-19 Excess Mortality Collaborators. Estimating excess mortality due to the COVID-19 pandemic: A systematic analysis of
COVID-19-related mortality, 2020-2021. Lancet 2022, 399, 1513-1536. [CrossRef]

11. Ramirez-Soto, M.C.; Ortega-Caceres, G.; Arroyo-Hernandez, H. Excess all-cause deaths stratified by sex and age in Peru: A time
series analysis during the COVID-19 pandemic. BM] Open 2022, 12, €057056. [CrossRef]

12. Herrera-Afiazco, P.; Uyen-Cateriano, A.; Mezones-Holguin, E.; Taype-Rondan, A.; Mayta-Tristan, P.; Malaga, G.; Hernandez,
A.V. Some lessons that Peru did not learn before the second wave of COVID-19. Int. ]. Health Plan. Manag. 2021, 36, 995-998.
[CrossRef] [PubMed]

13.  Schwalb, A.; Seas, C. The COVID-19 Pandemic in Peru: What Went Wrong? Am. . Trop. Med. Hyg. 2021, 104, 1176-1178.

[CrossRef] [PubMed]


https://doi.org/10.1093/cid/cit703
https://www.ncbi.nlm.nih.gov/pubmed/24158414
https://doi.org/10.1038/s41577-022-00775-4
https://www.ncbi.nlm.nih.gov/pubmed/36064780
https://doi.org/10.1371/journal.pntd.0010141
https://www.ncbi.nlm.nih.gov/pubmed/35148313
https://doi.org/10.1016/j.jiph.2022.09.008
https://doi.org/10.1111/tmi.13785
https://doi.org/10.1016/j.lana.2022.100315
https://doi.org/10.1056/NEJMoa2207323
https://doi.org/10.1016/S0140-6736(23)00273-8
https://covid19.who.int/region/amro/country/pe
https://doi.org/10.1016/S0140-6736(21)02796-3
https://doi.org/10.1136/bmjopen-2021-057056
https://doi.org/10.1002/hpm.3135
https://www.ncbi.nlm.nih.gov/pubmed/33595137
https://doi.org/10.4269/ajtmh.20-1323
https://www.ncbi.nlm.nih.gov/pubmed/33591940

Medicina 2023, 59, 1096 10 of 11

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

Ministry of Health, Peru (MINSA). Situation of COVID-19 Peru. Lima: MINSA. 2022. Available online: https://covid19.minsa.
gob.pe/sala_situacional.asp (accessed on 25 April 2023).

US Centers for Disease Control and Prevention. Human monkeypox—Kasai Oriental, Democratic Republic of Congo, February
1996-October 1997. Morb. Mortal. Wkly. Rep. 1997, 46, 1168-1171.

Heymann, D.L.; Szczeniowski, M.; Esteves, K. Re-emergence of monkeypox in Africa: A review of the past six years. Br. Med.
Bull. 1998, 54, 693-702. [CrossRef]

Jezek, Z.; Szczeniowski, M.; Paluku, K.M.; Mutombo, M. Human monkeypox: Clinical features of 282 patients. J. Infect. Dis. 1987,
156, 293-298. [CrossRef] [PubMed]

Rimoin, A.W.; Mulembakani, PM.; Johnston, S.C.; Lloyd Smith, J.O.; Kisalu, N.K.; Kinkela, T.L.; Blumberg, S.; Thomassen, H.A;
Pike, B.L.; Fair, ].N.; et al. Major increase in human monkeypox incidence 30 years after smallpox vaccination campaigns cease in
the Democratic Republic of Congo. Proc. Natl. Acad. Sci. USA 2010, 107, 16262-16267. [CrossRef]

Mandja, B.A.M.; Brembilla, A.; Handschumacher, P.; Bompangue, D.; Gonzalez, ].P.; Muyembe, ].J.; Mauny, F. Temporal and
spatial dynamics of monkeypox in Democratic Republic of Congo, 2000-2015. EcoHealth 2019, 16, 476—487. [CrossRef]
Yinka-Ogunleye, A.; Aruna, O.; Dalhat, M.; Ogoina, D.; McCollum, A.; Disu, Y.; Mamadu, I.; Akinpelu, A.; Ahmad, A.; Burga, J.; et al.
Outbreak of human monkeypox in Nigeria in 2017-18: A clinical and epidemiological report. Lancet Infect. Dis. 2019, 19, 872-879.
[CrossRef]

Mitja, O.; Ogoina, D.; Titanji, B.K.; Galvan, C.; Muyembe, ].J.; Marks, M.; Orkin, C.M. Monkeypox. Lancet 2023, 401, 60-74.
[CrossRef]

World Health Organization (WHO). WHO Health Emergency Dashboard. Monkeypox. Geneva: WHO 2022. Available online:
https:/ /worldhealthorg.shinyapps.io/mpx_global/ (accessed on 25 April 2023).

Fuller, T.; Thomassen, H.A.; Mulembakani, PM.; Johnston, S.C.; Lloyd-Smith, ].O.; Kisalu, N.K,; Lutete, TK.; Blumberg, S.; Fair, ].N.;
Wolfe, N.D.; et al. Using remote sensing to map the risk of human monkeypox virus in the Congo Basin. EcoHealth 2011, 8, 14-25.
[CrossRef]

Thornhill, J.P; Palich, R.; Ghosn, J.; Walmsley, S.; Moschese, D.; Cortes, C.P,; Galliez, R.M.; Garlin, A.B.; Nozza, S.; Mitja, O.; et al.
Human monkeypox virus infection in women and non-binary individuals during the 2022 outbreaks: A global case series. Lancet
2022, 400, 1953-1965. [CrossRef] [PubMed]

Ogoina, D.; Iroezindu, M.; James, H.I.; Oladokun, R.; Yinka-Ogunleye, A.; Wakama, P.; Otike-Odibi, B.; Usman, L.M.; Obazee, E.;
Aruna, O.; et al. Clinical Course and Outcome of Human Monkeypox in Nigeria. Clin. Infect. Dis. 2020, 71, e210-e214. [CrossRef]
[PubMed]

Ogoina, D.; Yinka-Ogunleye, A. Sexual history of human monkeypox patients seen at a tertiary hospital in Bayelsa, Nigeria. Int. ].
STD AIDS 2022, 33,928-932. [CrossRef] [PubMed]

Curran, K.G.; Eberly, K.; Russell, O.0.; Snyder, R.E.; Phillips, E.K,; Tang, E.C.; Peters, P].; Sanchez, M.A.; Hsu, L.; Cohen, S.E.; et al.
HIV and Sexually Transmitted Infections Among Persons with Monkeypox—Eight U.S. Jurisdictions, May 17-July 22, 2022. Morb.
Mortal. Wkly. Rep. 2022, 71, 1141-1147. [CrossRef] [PubMed]

Maldonado-Barrueco, A.; Sanz-Gonzélez, C.; Gutiérrez-Arroyo, A.; Grandioso-Vas, D.; Roces-Alvarez, P; Sendagorta-Cudos, E.;
Falces-Romero, I.; Mingorance, J.; Garcia-Rodriguez, J.; Quiles-Melero, I. Sexually transmitted infections and clinical features in
monkeypox (mpox) patients in Madrid, Spain. Travel Med. Infect. Dis. 2023, 52, 102544. [CrossRef] [PubMed]

Rizzo, A.; Pozza, G.; Salari, F.; Giacomelli, A.; Mileto, D.; Cossu, M.V.; Mancon, A.; Gagliardi, G.; Micol, B.; Micheli, V.; et al.
Concomitant diagnosis of sexually transmitted infections and human monkeypox in patients attending a sexual health clinic in
Milan, Italy. J. Med. Virol. 2023, 95, €28328. [CrossRef]

Hoffmann, C.; Jessen, H.; Boesecke, C. Monkeypox in Germany. Dtsch. Arztebl. Int. 2022, 119, 551-557. [CrossRef]

Nufiez, I.; Garcia-Grimshaw, M.; Ceballos-Liceaga, S.E.; Toledo-Salinas, C.; Carbajal-Sandoval, G.; Sosa-Laso, L.; Garcia-Rodriguez,
G.; Cortés-Alcald, R.; de la Torre, A.; Fragoso-Saavedra, S.; et al. Epidemiological and clinical characteristics of patients with
human monkeypox infection in Mexico: A nationwide observational study. Lancet Reg. Health Am. 2023, 17, 100392. [CrossRef]
Pascom, A.R.P,; Souza, I.N.; Krummenauer, A.; Duarte, M.M.S,; Sallas, J.; Rohlfs, D.B.; Pereira, G.M.; Medeiros, A.C.; Miranda,
A.E. Epidemiological and clinical characteristics of monkeypox cases in Brazil in 2022: A cross-sectional study. Epidemiol. Serv.
Saude 2022, 31, €2022851. [CrossRef]

Sihuincha Maldonado, M.; Lucchetti, A.].; Paredes Pacheco, R.A.; Martinez Cevallos, L.C.; Zumaeta Saavedra, E.U.; Ponce Zapata,
L.R; Lizarbe Huayta, F.A.; Matos Prado, E.D. Epidemiologic characteristics and clinical features of patients with monkeypox
virus infection from a hospital in Peru between July and September 2022. Int. |. Infect. Dis. 2023, 129, 175-180. [CrossRef]
Center for Diseases Control (CDC), Ministry of Health, Peru. Monkeypox Situational Room. Lima: CDC. 2022. Available online:
https:/ /www.dge.gob.pe/sala-monkeypox/#an%C3%Allisis-descriptivo (accessed on 25 April 2023).

Center for Diseases Control (CDC), Ministry of Health, Peru. Epidemiological Alert. Code: AE 012-2022. Lima: CDC-Peru. 2022.
Available online: https:/ /www.dge.gob.pe/epipublic/uploads/alertas/alertas_202212_26_143419.pdf (accessed on 25 April 2023).
Ministry of Health, Peru (MINSA). Technical Document: Monkeypox Preparedness and Response Plan. Lima: MINSA. 2022.
Available online: https:/ /www.gob.pe/institucion/minsa/normas-legales/3114429-421-2022-minsa (accessed on 25 April 2023).
Kai, K. Why monkeypox is mostly hitting men who have sex with men. Science 2022, 376, 1364-1365.


https://covid19.minsa.gob.pe/sala_situacional.asp
https://covid19.minsa.gob.pe/sala_situacional.asp
https://doi.org/10.1093/oxfordjournals.bmb.a011720
https://doi.org/10.1093/infdis/156.2.293
https://www.ncbi.nlm.nih.gov/pubmed/3036967
https://doi.org/10.1073/pnas.1005769107
https://doi.org/10.1007/s10393-019-01435-1
https://doi.org/10.1016/S1473-3099(19)30294-4
https://doi.org/10.1016/S0140-6736(22)02075-X
https://worldhealthorg.shinyapps.io/mpx_global/
https://doi.org/10.1007/s10393-010-0355-5
https://doi.org/10.1016/S0140-6736(22)02187-0
https://www.ncbi.nlm.nih.gov/pubmed/36403584
https://doi.org/10.1093/cid/ciaa143
https://www.ncbi.nlm.nih.gov/pubmed/32052029
https://doi.org/10.1177/09564624221119335
https://www.ncbi.nlm.nih.gov/pubmed/35969500
https://doi.org/10.15585/mmwr.mm7136a1
https://www.ncbi.nlm.nih.gov/pubmed/36074735
https://doi.org/10.1016/j.tmaid.2023.102544
https://www.ncbi.nlm.nih.gov/pubmed/36669636
https://doi.org/10.1002/jmv.28328
https://doi.org/10.3238/arztebl.m2022.0287
https://doi.org/10.1016/j.lana.2022.100392
https://doi.org/10.1590/s2237-96222022000300036
https://doi.org/10.1016/j.ijid.2023.01.045
https://www.dge.gob.pe/sala-monkeypox/#an%C3%A1lisis-descriptivo
https://www.dge.gob.pe/epipublic/uploads/alertas/alertas_202212_26_143419.pdf
https://www.gob.pe/institucion/minsa/normas-legales/3114429-421-2022-minsa

Medicina 2023, 59, 1096 11 of 11

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Angelo, K. M.; Smith, T.; Camprubi-Ferrer, D.; Balerdi-Sarasola, L.; Menéndez, M.D.; Servera-Negre, G.; Barkati, S.; Duvignaud,
A.; Huber, K.L.; Chakravarti, A.; et al. Epidemiological and clinical characteristics of patients with monkeypox in the GeoSentinel
Network: A cross-sectional study. Lancet Infect. Dis. 2022, 23, 196-206. [CrossRef] [PubMed]

Hoffmann, C.; Jessen, H.; Wyen, C.; Grunwald, S.; Noe, S.; Teichmann, J.; Krauss, A.S.; Kolarikal, H.; Scholten, S.; Schuler, C.; et al.
Clinical characteristics of monkeypox virus infections among men with and without HIV: A large outbreak cohort in Germany.
HIV Med. 2022, 24, 389-397. [CrossRef] [PubMed]

Nuclear Threat Initiative, Johns Hopkins Center for Health Security, The Economist Intelligence Unit. The Global Health Security
Index [Internet]. GHS Index. Available online: https:/ /www.ghsindex.org/ (accessed on 5 August 2022).

Ji, Y;; Shao, J.; Tao, B.; Song, H.; Li, Z.; Wang, J. Are we ready to deal with a global COVID-19 pandemic? Rethinking countries’
capacity based on the Global Health Security Index. Int. J. Infect. Dis. 2021, 106, 289-294. [CrossRef]

Leichtweis, B.G.; de Faria Silva, L.; da Silva, FL.; Peternelli, L.A. How the global health security index and environment factor
influence the spread of COVID-19: A country level analysis. One Health 2021, 12, 100235. [CrossRef]

Rizk, J.G.; Lippi, G.; Henry, B.M.; Forthal, D.N.; Rizk, Y. Prevention and Treatment of Monkeypox. Drugs 2022, 82, 957-963.
[CrossRef]

Wolrd Health Organization (WHO). Vaccines and Immunization for Monkeypox. Interim Guidance. WHO: Geneva. Available
online: https://www.who.int/publications/i/item/WHO-MPX-Immunization (accessed on 25 April 2023).

The Centers for Disease Control and Prevention (CDC). JYNNEOS Vaccine. Atlanta: CDC. 2022. Available online: https://www.cdc.
gov/poxvirus/monkeypox/interim-considerations /jynneos-vaccine.html (accessed on 26 December 2021).

Pittman, PR.; Hahn, M.,; Lee, H.S.; Koca, C.; Samy, N.; Schmidt, D.; Hornung, J.; Weidenthaler, H.; Heery, C.R.; Meyer, T.P; et al.
Phase 3 efficacy trial of modified vaccinia Ankara as a vaccine against smallpox. N. Engl. ]. Med. 2019, 381, 1897-1908. [CrossRef]
US Food & Drug Administration. Monkeypox Update: FDA Authorizes Emergency Use of Jynneos Vaccine to Increase Vaccine
Supply. 9 August 2022. Available online: https://www.fda.gov/news-events/press-announcements/monkeypox-update-fda-
authorizes-emergency-use-jynneos-vaccine-increase-vaccine-supply (accessed on 30 April 2023).

Ministry of Health, Peru (MINSA). Press Release No. 1132. Lima: MINSA. 2022. Available online: https://www.gob.
pe/institucion/minsa/noticias/659167-minsa-anuncia-la-llegada-del-primer-lote-de-vacunas-contra-la-viruela-del-mono-
comunicado-de-prensa-n-1132 (accessed on 25 April 2023).

Ministry of Health (MINSA), Peru. Vaccination against Monkeypox. MINSA: Lima. 2022. Available online: https://www.gob.
pe/31021-vacunacion-contra-la-viruela-del-mono (accessed on 25 April 2023).

Zumla, A.; Valdoleiros, S.R.; Haider, N.; Asogun, D.; Ntoumi, E; Petersen, E.; Kock, R. Monkeypox outbreaks outside endemic
regions: Scientific and social priorities. Lancet Infect. Dis. 2022, 22, 929-931. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/S1473-3099(22)00651-X
https://www.ncbi.nlm.nih.gov/pubmed/36216018
https://doi.org/10.1111/hiv.13378
https://www.ncbi.nlm.nih.gov/pubmed/36059149
https://www.ghsindex.org/
https://doi.org/10.1016/j.ijid.2021.03.089
https://doi.org/10.1016/j.onehlt.2021.100235
https://doi.org/10.1007/s40265-022-01742-y
https://www.who.int/publications/i/item/WHO-MPX-Immunization
https://www.cdc.gov/poxvirus/monkeypox/interim-considerations/jynneos-vaccine.html
https://www.cdc.gov/poxvirus/monkeypox/interim-considerations/jynneos-vaccine.html
https://doi.org/10.1056/NEJMoa1817307
https://www.fda.gov/news-events/press-announcements/monkeypox-update-fda-authorizes-emergency-use-jynneos-vaccine-increase-vaccine-supply
https://www.fda.gov/news-events/press-announcements/monkeypox-update-fda-authorizes-emergency-use-jynneos-vaccine-increase-vaccine-supply
https://www.gob.pe/institucion/minsa/noticias/659167-minsa-anuncia-la-llegada-del-primer-lote-de-vacunas-contra-la-viruela-del-mono-comunicado-de-prensa-n-1132
https://www.gob.pe/institucion/minsa/noticias/659167-minsa-anuncia-la-llegada-del-primer-lote-de-vacunas-contra-la-viruela-del-mono-comunicado-de-prensa-n-1132
https://www.gob.pe/institucion/minsa/noticias/659167-minsa-anuncia-la-llegada-del-primer-lote-de-vacunas-contra-la-viruela-del-mono-comunicado-de-prensa-n-1132
https://www.gob.pe/31021-vacunacion-contra-la-viruela-del-mono
https://www.gob.pe/31021-vacunacion-contra-la-viruela-del-mono
https://doi.org/10.1016/S1473-3099(22)00354-1

	Introduction 
	COVID-19 Pandemic in Peru 
	Epidemiology 
	Transmission and Population at Risk 
	Sexually Transmitted Infections Concomitant 
	MPXV Outbreak in Peru 
	Mpox Outbreak and Global Health Security Index 
	MPXV Vaccination 
	Reflections and Recommendations 
	References

