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The dramatic emergence of SARS-CoV-2 infection worldwide opened the Pandora’s
box of fears and frights for new emerging infections. When the first human cases of
monkeypox were reported in Europe in travellers from Africa in May 2022, and later on
also in close contacts of them with no history of travels abroad, the fear of a new epidemic
became more evident.

Monkeypox is a zoonotic infection caused by monkeypox virus (MPXV) [1,2], which
is endemic in several African countries [3,4]; indeed, it has been primarily detected in
Western and Central Africa. Although the name of this disease suggests that monkeys
are the primary host, the specific animal reservoir of MPXV remains unknown [5]. Some
evidences suggest that native African rodents such as Gambian giant rats (Cricetomys
gambianus) might be a natural reservoir of the virus [6,7].

From an epidemiological point of view, MPXV was first isolated in 1958 from skin
lesions during an outbreak of vesicular disease among captive cynomolgus macaques
imported from Singapore into Denmark for polio-vaccine-related research [5].

In 1970, the first human isolate of MPXV was reported in a child in the equatorial
region of the Democratic Republic of the Congo (DRC), nine months after the eradication
of smallpox in that country [3]. The first outbreak of MPX reported outside of Africa [8]
was linked to importation of infected mammals in 2003 into the United States. Since 2018,
only 12 travel-associated MPXV cases were reported outside Africa until the end of 2021.
In May 2022, for the first time, many outbreaks were reported worldwide (in non-endemic
countries) without any epidemiological link to travel or imported mammals [9].

As of 25 July 2022, 9697 confirmed cases of human monkeypox infection have been
reported from 27 EU/EEA countries, mostly in Spain (3151), Germany (2352), France (1567),
the Netherlands (712), Portugal (588), and Italy (407) [10].

The incubation period for MPX is usually 6 to 13 days but can range from 5 to
21 days [9]. This disease often begins with a combination of the following symptoms:
fever, headache, chills, exhaustion, asthenia, lymph node swelling, back pain, and muscle
aches [11]. Commonly, within three days after onset of symptoms, maculopapular rash
starts from the site of primary infection and rapidly spreads to other parts of the body.
Palms and soles are involved in cases of the disseminated rash. The lesions progress,
usually within 12 days, often asynchronously from the stage of macules to papules, vesicles,
and pustules, before falling off [12].

In the current outbreaks, the clinical manifestations in travel-related cases detected in
Western countries have usually been mild, and many cases presented with rashes in the
anogenital region [13].

MPX is mostly a self-limited disease, typically lasting two to four weeks and more
often with complete recovery [8]. MPX virus transmission occurs through contact with an
infected animal or human or contact with material contaminated with the virus [14].

Before 2022, virus transmission through direct or indirect contact with live or dead
animals was assumed to be the main factor for human MPX infections. This may occur
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by bite or scratch, direct contact with body fluids, or lesions from an infected animal or
contaminated material (indirect contact) [14].

Human-to-human transmission of MPXV was considered to occur mostly through
respiratory droplets during close and prolonged face-to-face contact, by direct contact with
body fluids of an infected person, or contact with contaminated objects [2,14]. In a reporting
MPX outbreak in Nigeria in the 2017, sexual transmission was hypothesized as a plausible
route of infection, as it involved close skin-to-skin contact during sexual inter-course or
transmission via genital secretions [15].

In 2022, with the vast majority of cases in men identifying as men who have sex with
men (MSM) and with histories pointing to exposure during sexual intercourse, transmission
through sexual contact was found to be the main driver of these outbreaks.

In a few weeks, the disease—long a concern in some African countries—has spread
worldwide; recently, the World Health Organization has declared monkeypox a global
health emergency.

Should we be worried? In this outbreak, the reproduction number (R0) for MPXV
seems to be higher than 1; therefore, in high-risk populations, including MSM, an expand-
ing outbreak is likely [16]. On the other side, more than 16,000 people have been infected
worldwide and 5 persons have died (i.e., case fatality rate 0.03%), overwhelmingly belong-
ing to the MSM community. Therefore, the low case fatality rate, the relatively limited
number of infections outside African countries where MPX is endemic, and the self-limiting
clinical course of infection could lead to the spread of MPXV only being faced with careful
contact tracing, monitoring, information, and education of high-risk groups. Should it work
for MPXV infections? What is the lesson learned by other sexually transmitted diseases,
including HIV?

The next step is vaccination. In the new WHO interim guidance on vaccine and
immunization against MPX, the WHO proposes vaccination as post-exposure and pre-
exposure prophylaxis in contact of cases within 4 days from the exposure and in clinical
laboratory staff working on MPX and in other at-risk populations, respectively [17].

In addition, do we have a vaccine against MPXV? People vaccinated against smallpox
before 1980 should have some immunity against monkeypox. In 1988, Fine et al. estimated
an 85% cross-protective action of the small pox vaccine against monkeypox [18]. However,
over the years, immunity waves.

The WHO stated that a smallpox vaccine should not be used widely for tackling this
MPX outbreak because there is limited clinical data, and above all, there is a limited supply
of these vaccines (WHO). However, there is a vaccine against smallpox (Imvanex) that has
been licensed by the FDA to be used for Monkeypox; moreover, EMA (European Medicine
Agency) recommends approval of Imvanex for the prevention of MPX in high-risk groups.

The evolution of the MPX outbreak is worrisome, principally because the epidemic
does not seem to slow down; however, we should be aware that this is not the dreadful
epidemic that will replace COVID-19, but something should still be done soon. Less Ado
and More Interventions.

Author Contributions: Conceptualization, M.C. and N.P.; data curation, M.C. and N.P.; writing—original
draft preparation, M.C. and N.P.; writing—review and editing, M.C. and N.P. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Durski, K.N.; McCollum, A.M.; Nakazawa, Y.; Petersen, B.W.; Reynolds, M.G.; Briand, S.; Djingarey, M.H.; Olson, V.; Damon,

I.K.; Khalakdina, A. Emergence of Monkeypox—West and Central Africa, 1970–2017. MMWR Morb. Mortal. Wkly. Rep. 2018, 67,
306–310. [CrossRef] [PubMed]

2. McCollum, A.M.; Damon, I.K. Human monkeypox. Clin. Infect. Dis. 2014, 58, 260–267. [CrossRef] [PubMed]

http://doi.org/10.15585/mmwr.mm6710a5
http://www.ncbi.nlm.nih.gov/pubmed/29543790
http://doi.org/10.1093/cid/cit703
http://www.ncbi.nlm.nih.gov/pubmed/24158414


Infect. Dis. Rep. 2022, 14 599

3. Ladnyj, I.D.; Ziegler, P.; Kima, E. A human infection caused by monkeypox virus in Basankusu Territory, Democratic Republic of
the Congo. Bull. World Health Organ. 1972, 46, 593–597. [PubMed]

4. Di Giulio, D.B.; Eckburg, P.B. Human monkeypox: An emerging zoonosis. Lancet Infect. Dis. 2004, 4, 15–25. [CrossRef]
5. Petersen, E.; Kantele, A.; Koopmans, M.; Asogun, D.; Yinka-Ogunleye, A.; Ihekweazu, C.; Zumla, A. Human Monkeypox:

Epidemiologic and Clinical Characteristics, Diagnosis, and Prevention. Infect. Dis. Clin. N. Am. 2019, 33, 1027–1043. [CrossRef]
[PubMed]

6. Centers for Disease Control and Prevention. From the Centers for Disease Control and Prevention. Multistate outbreak of
monkeypox—Illinois, Indiana, and Wisconsin, 2003. JAMA 2003, 290, 30–31. [CrossRef]

7. Nolen, L.D.; Osadebe, L.; Katomba, J.; Likofata, J.; Mukadi, D.; Monroe, B.; Doty, J.; Kalemba, L.; Malekani, J.; Kabamba, J.; et al.
Introduction of Monkeypox into a Community and Household: Risk Factors and Zoonotic Reservoirs in the Democratic Republic
of the Congo. Am. J. Trop. Med. Hyg. 2015, 93, 410–415. [CrossRef]

8. World Health Organization. Monkeypox. WHO: Geneva, Switzerland, 2022. [Updated 19/05/2022]. Available online: https:
//www.who.int/en/news-room/fact-sheets/detail/monkeypox (accessed on 2 August 2022).

9. Vivancos, R.; Anderson, C.; Blomquist, P.; Balasegaram, S.; Bell, A.; Bishop, L.; Brown, C.S.; Chow, Y.; Edeghere, O.; Florence, I.;
et al. Community transmission of monkeypox in the United Kingdom, April to May 2022. Eurosurveillance 2022, 27, 2200422.
[CrossRef] [PubMed]

10. European Centre for Disease Prevention and Control. Monkeypox Multi-Country Outbreak. Available online: https://www.ecdc.
europa.eu/en/monkeypox-outbreak (accessed on 2 August 2022).

11. Public Health England. Monkeypox: Information for Primary Care. PHE Publications: London, UK, 2018. [Updated 5 December
2018]. Available online: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/739780/Monkeypox_information_for_primary_care.pdf (accessed on 2 August 2022).

12. Antinori, A.; Mazzotta, V.; Vita, S.; Carletti, F.; Tacconi, D.; Lapini, L.E.; D’Abramo, A.; Cicalini, S.; Lapa, D.; Pittalis, S.; et al.
Epidemiological, clinical and virological characteristics of four cases of monkeypox support transmission through sexual contact,
Italy, May 2022. Eurosurveillance 2022, 27, 2200421. [CrossRef] [PubMed]

13. World Health Organization. Disease Outbreak News; Multi-Country Monkeypox Outbreak in Non-Endemic Countries: Update
2022 [Updated 04/06/2022]. Available online: https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON390
(accessed on 2 August 2022).

14. Centers for Disease Control and Prevention. Monkeypox Transmission. CDC: Atlanta, GA, USA, 2015 [Updated 10/06/2022].
Available online: https://www.cdc.gov/poxvirus/monkeypox/transmission.html (accessed on 2 August 2022).

15. Ogoina, D.; Izibewule, J.H.; Ogunleye, A.; Ederiane, E.; Anebonam, U.; Neni, A.; Oyeyemi, A.; Etebu, E.N.; Ihekweazu, C. The
2017 human monkeypox outbreak in Nigeria-Report of outbreak experience and response in the Niger Delta University Teaching
Hospital, Bayelsa State, Nigeria. PLoS ONE 2019, 14, e0214229. [CrossRef] [PubMed]

16. Petersen, E.; Zumla, A.; Hui, D.S.; Blumberg, L.; Valdoleiros, S.R.; Amao, L.; Ntoumi, F.; Asogun, D.; Simonsen, L.; Haider,
N.; et al. Vaccination for monkeypox prevention in persons with high-risk sexual behaviours to control on-going outbreak of
monkeypox virus clade 3. Int. J. Infect. Dis. 2022, 122, 569–571. [CrossRef] [PubMed]

17. World Health Organization. Vaccines and Immunization for Monkeypox: Interim Guidance. Available online: https://www.who.
int/publications/i/item/who-mpx-immunization-2022 (accessed on 14 June 2022).

18. Fine, P.E.; Jezek, Z.; Grab, B.; Dixon, H. The Transmission Potential of Monkeypox Virus in Human Populations. Int. J. Epidemiol.
1988, 17, 643–650. [CrossRef] [PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/4340218
http://doi.org/10.1016/S1473-3099(03)00856-9
http://doi.org/10.1016/j.idc.2019.03.001
http://www.ncbi.nlm.nih.gov/pubmed/30981594
http://doi.org/10.1001/jama.290.1.30
http://doi.org/10.4269/ajtmh.15-0168
https://www.who.int/en/news-room/fact-sheets/detail/monkeypox
https://www.who.int/en/news-room/fact-sheets/detail/monkeypox
http://doi.org/10.2807/1560-7917.ES.2022.27.22.2200422
http://www.ncbi.nlm.nih.gov/pubmed/35656834
https://www.ecdc.europa.eu/en/monkeypox-outbreak
https://www.ecdc.europa.eu/en/monkeypox-outbreak
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/739780/Monkeypox_information_for_primary_care.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/739780/Monkeypox_information_for_primary_care.pdf
http://doi.org/10.2807/1560-7917.ES.2022.27.22.2200421
http://www.ncbi.nlm.nih.gov/pubmed/35656836
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON390
https://www.cdc.gov/poxvirus/monkeypox/transmission.html
http://doi.org/10.1371/journal.pone.0214229
http://www.ncbi.nlm.nih.gov/pubmed/30995249
http://doi.org/10.1016/j.ijid.2022.06.047
http://www.ncbi.nlm.nih.gov/pubmed/35788415
https://www.who.int/publications/i/item/who-mpx-immunization-2022
https://www.who.int/publications/i/item/who-mpx-immunization-2022
http://doi.org/10.1093/ije/17.3.643
http://www.ncbi.nlm.nih.gov/pubmed/2850277

	References

