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The re-emergence of Mpox, formerly known as 
monkeypox, has signalled a concerning shift in 

the epidemiology of zoonotic diseases [1, 2]. Once 
considered a relatively contained pathogen, pri-
marily affecting Central and West Africa, Mpox 
has crossed borders and oceans, leading to a glob-
al outbreak in 2022 [3, 4]. This editorial aims to dis-
cuss the history, biology, human transmission, and 
global spread of Mpox, as well as the clinical fea-
tures, treatment, prevention strategies, and de-
layed epidemiological measures that have intensi-
fied the crisis.
Monkeypox virus (MPXV) was first identified in 
1958 in laboratory monkeys, hence the name, 
though the virus’s natural reservoir is believed to 
be small rodents [5]. The first human case was re-
corded in 1970 in the Democratic Republic of 
Congo (DRC) [6]. For decades, Mpox remained 
an endemic disease in rural parts of Central and 
West Africa, causing sporadic outbreaks with 
limited human-to-human transmission. Howev-
er, the global health community largely over-

looked the potential for broader dissemination, 
focusing instead on more immediate global 
health threats [6].
Mpox is an Orthopoxvirus closely related to the va-
riola virus, which causes smallpox [7]. The virus is 
double-stranded DNA with two distinct genetic 
clades: the Central African (Congo Basin) clade, 
known for its higher virulence and transmissibili-
ty, and the West African clade, which has a lower 
case fatality rate. The virus is transmitted to hu-
mans through direct contact with infected ani-
mals, particularly rodents, or close contact with 
infected individuals or contaminated materials. 
Human-to-human transmission occurs via res-
piratory droplets, bodily fluids, or skin lesions [6].
The two clades of Mpox have shown different pat-
terns of transmission and severity [8]. The Central 
African clade (clade I, Ia and Ib) has a higher po-
tential for human-to-human transmission and 
more severe outcomes. In contrast, the West Afri-
can clade (clade II, IIa and IIb), which became 
prominent in the 2022 outbreak, is less virulent but 
has demonstrated an ability to spread more effi-
ciently in non-endemic regions (Figure 1) [6]. The 
jump from animal reservoirs to humans has been 
facilitated by deforestation, urbanisation, and in-
creased human-animal interaction, exacerbated by 
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a lack of vaccination coverage since the cessation 
of smallpox immunisation [9].
The 2022-2023 Mpox outbreak marked a turning 
point in the virus’s epidemiology. Cases were first 
identified in the United Kingdom in May 2022, 
quickly followed by reports from other European 
countries and the United States of America (USA). 
Unlike previous outbreaks, primarily confined to 
Africa, this outbreak spread rapidly across multi-
ple continents [10]. The speed and scale of the 
transmission highlighted gaps in global surveil-
lance and the vulnerability of populations without 
immunity due to the discontinuation of smallpox 
vaccination [11].
Before the 2022 outbreak, isolated cases of Mpox 

had been reported outside Africa, primarily in 
travellers returning from endemic regions. In 
2003, the USA experienced a small outbreak linked 
to imported animals, but it was swiftly contained. 
However, these isolated incidents did not signifi-
cantly change global health policies or prepared-
ness [11]. The 2022 outbreak differed in its sus-
tained person-to-person transmission, raising 
alarms about the virus’s potential to become en-
demic in non-African regions [9, 11].
The recent Mpox health emergency, particularly in 
the DRC, highlights concerns beyond sexual trans-
mission, with a significant risk of wider transmis-
sibility, especially among children. In the African 
context, clade I has predominantly affected the 
paediatric population. Notably, 29% of confirmed 
cases in the new region of the DRC involve sex 
workers, with 75% of cases in adults aged 18 or 
older. Interestingly, as seen with HIV in Africa, 
50% of these cases are in women, indicating a 
broader demographic impact [12-15]. According 
to the Ministry of Public Health of the DRC, dur-
ing the first 28 epidemiological weeks of 2024, 15 
provinces (out of 26 of the country) have reported 
more than 11,806 cases, with more than 2,298 con-
firmed, also including 459 deaths, with provinces 
reported incidence rates over 33.14 cases/100,000 
pop., such as Sud-Kivu, high mortality rates, such 
as Equateur province (17.41 deaths/100,000 pop.) 
and a case fatality rate (%CFR) of 20% for the prov-
inces that have confirmed cases (Table 1).
On 15 August 2024, Sweden reported one import-
ed case from Africa due to MPXV clade Ib (Figure 
1). The case was an adult who returned from an 
area where clade Ib transmission was reported. 
The mode of transmission is under investigation. 
Contacts of the case have been informed and are 
being monitored [16]. Previously, and as of 8 Au-
gust 2024, 22,662 confirmed Mpox cases have been 
reported by 29 European Union/ European Eco-
nomic Area countries via The European Surveil-
lance System (TESSy) as part of the outbreak driv-
en by clade IIb (Figure 1). Most cases (93%) were 
reported during an intense circulation period in 
2022. Globally, up to August 6, 2024, more than 
122 countries have reported Mpox, for a total of 
99,518 cases and 207 deaths [17].
The WHO categorises cases into suspected, proba-
ble, confirmed, and discarded, while the ECDC 
simplifies this to confirmed and probable. Defini-
tions and contact tracing guidelines vary across 

Figure 1. African countries where monkeypox virus clade I and/or clade II have been 1 

detected, and European countries that have previously reported clade IIb; including Sweden 2 

recently reported clade Ib (2024). 3 

 4 
Figure 1 - African countries where monkeypox virus 
clade I and/or clade II have been detected, and Euro-
pean countries that have previously reported clade 
IIb; including Sweden recently reported clade Ib (2024).
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the four countries analysed, reflecting differing 
approaches to Mpox case management [18]. Mpox 
presents with symptoms similar to those of small-
pox, though it is generally less severe. The incuba-
tion period ranges from 6 to 13 days, followed by a 
prodromal phase characterised by fever, head-
ache, myalgia, and lymphadenopathy. A distinc-
tive rash appears 1-3 days after the onset of fever, 
beginning on the face and extremities before 
spreading to other body parts. The rash progresses 
through macular, papular, vesicular, and pustular 
stages before crusting over and resolving within 
2-4 weeks. However, during 2022-2023, many cas-
es presented directly genital lesions without any 
prodromal period [19].
While most cases are self-limiting, complications 
such as secondary bacterial infections, respiratory 
distress, and encephalitis can occur, particularly in 
immunocompromised individuals [20]. Addition-
ally, there have been reports of potential cardiac 
involvement in patients infected with Mpox [21]. 

A systematic review and meta-analysis revealed a 
hospitalisation rate of 7% for Mpox cases, with 15 
reported deaths [22]. 
Histopathological examination of samples of pa-
tients infected with Mpox revealed consistent 
findings across all sites. A broad dermo-epidermal 
ulceration with a purulent base was observed, ac-
companied by necrotic keratinocytes and marked 
neutrophilic exocytosis. Additionally, the dermis 
exhibited an inflammatory infiltrate, primarily 
composed of CD3+ T-cells, with balanced CD4+ 
and CD8+ populations [23]. Transmission electron 
microscopy confirmed the presence of monkeypox 
virus-like particles at various stages of morpho-
genesis within the dermis and epidermis. These 
findings highlight the uniformity of histological 
damage caused by Mpox across different lesion 
sites [23].
No specific antiviral treatment for Mpox exists, 
and management is primarily supportive. Antivi-
ral agents like tecovirimat or cidofovir, initially de-

Table 1 - Cumulated number of suspected and confirmed cases, % positivity, deaths, population, incidence and 
mortality rates and case fatality rates, at the provinces with confirmed Mpox cases in DRC during epidemiological 
weeks 1 to 28, 2024, reported by the Ministry of Public Health of DRC (https://www.minisanterdc.cd/).

Cases       Rates

Province Suspected Confirmed % Positivity Deaths Population* Incidence** Mortality*** %CFR***

Equateur 5,356 485 9.06 298 1,712,000 28.33 17.41 61.4

Sud-Kivu 2,213 913 41.26 17 2,755,000 33.14 0.62 1.9

Sankuru 1,158 54 4.66 49 6,565,000 0.82 0.75 90.7

Sud-Ubangi 1,069 216 20.21 29 3,570,000 6.05 0.81 13.4

Tshopo 609 186 30.54 24 2,582,000 7.20 0.93 12.9

Tshuapa 410 238 58.05 24 1,789,000 13.30 1.34 10.1

Mongala 377 87 23.08 7 1,950,000 4.46 0.36 8.0

Maniema 195 60 30.77 1 2,654,000 2.26 0.04 1.7

Nord-Kivu 128 36 28.13 0 7,574,000 0.48 0.00 0.0

Nord-Ubangi 115 7 6.09 6 2,417,000 0.29 0.25 85.7

Bas-Uélé 87 4 4.60 3 1,250,000 0.32 0.24 75.0

Kasai 67 3 4.48 1 3,165,000 0.09 0.03 33.3

Kinshasa 43 4 9.30 0 13,916,000 0.03 0.00 0.0

Kwango 21 4 19.05 0 2,416,000 0.17 0.00 0.0

Lualaba 12 1 8.33 0 2,993,000 0.03 0.00 0.0

Total 11,860 2,298 19.38 459 57,308,000 4.01 0.80 20.0

*National Institute of Statistics of the Democratic Republic of the Congo. March 2021. 
**Confirmed cases/Population x 100,000 pop.; 
***Deaths/Population x 100,000 pop.; 
****Deaths/Confirmed cases x 100.
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veloped for smallpox, have shown some efficacy 
against Mpox in animal studies and are used in se-
vere cases under compassionate use protocols [24, 
25]. Vaccinia immune globulin (VIG) can be ad-
ministered in cases of severe disease or complica-
tions. The smallpox vaccine, which provides 
cross-protection against Mpox, has been utilised in 
ring vaccination strategies during outbreaks [26].
Preventing Mpox transmission requires a multi-
faceted approach. In endemic regions, efforts 
should focus on reducing human-animal contact, 
particularly with potential reservoir species, and 
improving public health education about the risks 
of zoonotic diseases. In non-endemic regions, rein-
troducing smallpox vaccination, especially for 
high-risk populations, could provide significant 
protection. The 2022 outbreak underscored the 
need for robust surveillance systems, rapid diag-
nostic capabilities, and international collaboration 
to prevent the spread of Mpox [27].
The WHO’s response to the 2022 Mpox outbreak 
was criticised for delaying declaring a Public 
Health Emergency of International Concern (PHE-
IC). Despite the rapid spread of the virus and the 
clear evidence of sustained human-to-human 
transmission, the PHEIC was not declared until 
July 2022, two months after the initial cases were 
reported outside Africa [28]. 
The 2022 Mpox outbreak is a stark reminder of the 
interconnectedness of global health and the need 
for proactive rather than reactive public health 
measures. The delayed response by international 
health authorities, particularly the WHO, high-
lights the critical importance of timely action in 
controlling emerging infectious diseases. Now, in 
2024, it is critical to coordinate actions, invest in 
research, and enhance surveillance and clinical 
and molecular diagnostics, among other key as-
pects, including vaccination in risk groups.
The global health community must strengthen 
surveillance systems, invest in research on zoonot-
ic diseases, including the One Health approach, 
and ensure that prevention and treatment strate-
gies are accessible to all populations, especially 
those in endemic regions. Only through a coordi-
nated, evidence-based approach can we hope to 
prevent future outbreaks of Mpox and other 
emerging infectious diseases.

Conflicts of interest
None.

Funding
None to declare.

n	 REFERENCES

[1] World Health Organization. WHO recommends new 
name for monkeypox disease, https://www.who.int/
news/item/28-11-2022-who-recommends-new-name-
for-monkeypox-disease (2022, accessed 14 August 
2024).
[2] Farahat RA, Sah R, El-Sakka AA, et al. Human mon-
keypox disease (MPX). Infez Med. 2022; 30: 372-391.
[3] Alakunle EF, Okeke MI. Monkeypox virus: a neglect-
ed zoonotic pathogen that spreads globally. Nat Rev Mi-
crobiol. 2022 20:9 2022; 20: 507-508.
[4] Antinori S, Casalini G, Giacomelli A, et al. Update on 
Mpox: a brief narrative review. Infez Med. 2023; 31: 269-
276.
[5] Magnus P von, Andersen EK, Petersen KB, et al. A 
pox-like disease in Cynomolgus monkeys. Acta Pathol 
Microbiol Scand. 1959; 46: 156-176.
[6] World Helaht Organization. Mpox (monkeypox), 
https://www.who.int/news-room/fact-sheets/detail/
monkeypox (2023, accessed 14 August 2024).
[7] Schoch CL, Ciufo S, Domrachev M, et al. NCBI Tax-
onomy Mpox. Database. 2020. Epub ahead of print 2020. 
DOI: 10.1093/DATABASE/BAAA062.
[8] Andrei G, Snoeck R. Differences in pathogenicity 
among the mpox virus clades: impact on drug discovery 
and vaccine development. Trends Pharmacol Sci. 2023; 44: 
719-739.
[9] Nolen LD, Osadebe L, Katomba J, et al. Extended Hu-
man-to-Human Transmission during a Monkeypox Out-
break in the Democratic Republic of the Congo - Volume 
22, Number 6—June 2016 - Emerging Infectious Diseases 
journal - CDC. Emerg Infect Dis. 2016; 22: 1014-1021.
[10] León-Figueroa DA, Bonilla-Aldana DK, Pachar M, 
et al. The never-ending global emergence of viral zoon-
oses after COVID-19? The rising concern of monkeypox 
in Europe, North America and beyond. Travel Med Infect 
Dis. 2022 Sep-Oct; 49: 102362.
[11] Kraemer MUG, Tegally H, Pigott DM, et al. Track-
ing the 2022 monkeypox outbreak with epidemiological 
data in real-time. Lancet Infect Dis. 2022; 22: 941-942.
[12] Vakaniaki EH, Kacita C, Kinganda-Lusamaki E, et 
al. Sustained human outbreak of a new MPXV clade I 
lineage in eastern Democratic Republic of the Congo. 
Nat Med. 2024 Jun 13. doi: 10.1038/s41591-024-03130-3. .
[13] Ramírez-Soto MC, Arroyo-Hernández H. Monkey-
pox virus infections in low-risk groups during the 2022-
23 global outbreak: An analysis of the WHO global re-
port. Infez Med. 2024; 32: 12-19.
[14] Amer FA, Hammad NM, Wegdan AA, et al. Grow-
ing shreds of evidence for monkeypox to be a sexually 
transmitted infection. Infez Med. 2022; 30: 323-327.



271The Resurgence of Mpox

[15] Wong L, Gonzales-Zamora JA, Beauchamps L, et al. 
Clinical presentation of Monkeypox among people liv-
ing with HIV in South Florida: a case series. Infez Med 
2022; 30: 610-618.
[16] Europe Centre for Disease Prevention and Control. 
Risk assessment for the EU/EEA of the mpox epidemic caused 
by monkeypox virus clade I in affected African countries. 
Stockholm, https://www.ecdc.europa.eu/sites/de-
fault/files/documents/mpox-risk-assessment-mon-
keypox-virus-africa-august-2024.pdf (2024, accessed 16 
August 2024).
[17] Centers for Disease Control and Prevention. 2022-
2023 Mpox Outbreak Global Map, https://www.cdc.
gov/poxvirus/mpox/response/2022/world-map.html 
(2024, accessed 16 August 2024).
[18] Guarducci G, Porchia BR, Lorenzini C, et al. Over-
view of case definitions and contact tracing indications in 
the 2022 monkeypox outbreak. Infez Med. 2023; 31: 13-19.
[19] Ciccarese G, Di Biagio A, Drago F, et al. Monkeypox 
virus infection mimicking primary syphilis. Infez Med. 
2023; 31: 113-115.
[20] Guarner J, del Rio C, Malani PN. Monkeypox in 2022-
What Clinicians Need to Know. JAMA. 2022; 328: 139.
[21] Sayad R, Siddiq A, Hashim A, et al. Can the current 
monkeypox affect the heart? A systematic review of case 
series and case report. BMC Cardiovasc Disord. 2023; 23: 
1-11.
[22] DeWitt ME, Polk C, Williamson J, et al. Global mon-
keypox case hospitalisation rates: A rapid systematic 

review and meta-analysis. EClinicalMedicine. 2022; 54: 
101710.
[23] Venturi C, Guadagno A, Varesano S, et al. Histo-
pathologic and transmission electron microscopic find-
ings in monkeypox cutaneous lesions. Infez Med. 2024; 
32: 76.
[24] Centers for Disease Control and Prevention. Pa-
tient’s Guide to Mpox Treatment with Tecovirimat 
(TPOXX) | Mpox | Poxvirus | CDC, https://www.cdc.
gov/poxvirus/mpox/if-sick/treatment.html (accessed 
14 August 2024).
[25] Ivanov DT, Slabakova YA, Argirova RM, et al. Anti-
virals for the treatment of Monkeypox: utilization in the 
general and HIV-positive population and gaps for re-
search. A short narrative review. Infez Med. 2023; 31: 186-
194.
[26] Centers for Disease Control and Prevention. Vaccines 
| Mpox | Poxvirus, https://www.cdc.gov/poxvirus/
mpox/vaccines/index.html (accessed 14 August 2024).
[27] Lu J, Xing H, Wang C, et al. Mpox (formerly mon-
keypox): pathogenesis, prevention, and treatment. Sig-
nal Transduct Target Ther. 2023; 8(1): 458. doi: 10.1038/
s41392-023-01675-2.
[28] World Health Organization. WHO Director-Gener-
al declares mpox outbreak a public health emergency of 
international concern, https://www.who.int/news/
item/14-08-2024-who-director-general-declares-mpox-
outbreak-a-public-health-emergency-of-internation-
al-concern (2024, accessed 14 August 2024).


