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Abstract
While monkeypox virus (MPXV) remained endemic in central and western African countries, a sudden unusual spike of global 
cases among non-endemic countries is an enigma for scientists. With 257 cases reported as of 26th May 2021, a multi-country 
outbreak of monkeypox has been declared in countries including the UK, EU/EEA states, and North America. Even though the 
likelihood of transmissibility of MPXV is limited compared to COVID-19, yet a coordinated multidisciplinary effort is required 
to prevent any further global expansion. Few appropriate responsive approaches to contain the infection could be; limiting 
the contact with potential animal reservoirs, isolation of confirmed cases, using PPEs to prevent human-human transmission, 
awareness activities, and administration of pre and post prophylactic vaccination. In this review, we have discussed the previous 
and current outbreaks of MPXV along with the abrupt actions that are needed to address the situation.
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What do we already know about this topic?
Monkeypox, a zoonotic disease belonging to the orthopoxvirus family, has recently shown a sudden upheaval of cases 
in non-endemic countries. Although studies have shown an unlikelihood of its being lethal, few severe cases and deaths 
have been reported. Starting with flu-like symptoms and a fever, it progresses to smallpox-like painful blisters that cover 
the entire body. Even though the smallpox vaccine has been shown to be effective with the symptoms, an appropriate 
approach is required to prevent it from becoming a widespread pandemic.

How does your research contribute to the field?
With monkeypox cases increasing globally, studies are required to entail relevant and current information regarding it. 
In this review, we have summarized all authentic facts regarding previous outbreaks and current statistics of monkeypox 
virus, along with the previous and future preventative strategies that could help contain monkeypox outbreaks. The find-
ings of this study will help uncover all critical areas toward a preventative approach.

What are your research’s implications toward theory, practice, or policy?
Given the recent statistics regarding the monkeypox virus, it is expected to spread rapidly across the globe. Our research 
has identified a few practical implications for containing the outbreak, including: limiting contact with potential animal 
reservoirs; isolating confirmed cases; using PPEs to prevent human-to-human transmission; raising awareness; and 
administering pre and post prophylactic vaccination.
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Introduction

Monkeypox (MPX) is a zoonotic disease that is endemic to 
western and central Africa, especially in the Democratic 
Republic of Congo.1 It belongs to the orthopoxvirus genus 

of the family Poxviridae.2 The disease is so-called because 
it was first identified in captive monkeys back in 1958.3 It 
has since been found in other rodents such as squirrels, mice, 
rats, and prairie dogs.1,4 There are 2 distinct Clades of MP: 
The Congo basin clade which is more transmissible with a 
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higher case fatality ratio and the West African Clade.1 In 
newer proposed classifications, the Congo Basin clade is 
named Clade I, and West African clades are named Clade IIa 
and IIb. The newer classification is proposed as a nondis-
criminatory and non-stigmatizing alternative to the old geo-
graphical classification.5

The virus is transmitted from human to human by droplet 
infection contact with lesions, fomites and via the placenta 
too. The first human case of MPX was identified in 1970 in 
the Democratic Republic of Congo.6 In 2003 the first out-
break of MPX outside of Africa was reported in the United 
States of America.7 Currently, the incidence of MPX has 
increased drastically from what it was in 1986.8 There is an 
ongoing outbreak of MPX outside of its endemic areas and 
as of 26 May, global number of 257 laboratory-confirmed 
cases and 120 suspected cases have been reported as stated 
by World Health Organization (WHO).9 Plenty of reasons 
have been proposed for the rise in MPX cases in recent times 
including overcrowding, an increase in rodent population 
owing to food storage in villages, an increase in immune 
naive population as the number of people who are vaccinated 
against smallpox decreases, and the fact that the definite res-
ervoir of MPX is still not known.10 There are several vac-
cines against smallpox that provide some immunity against 
MPX and a newer vaccine (MUA-BN) that was also approved 
for MPX in 2019 but it is not yet widely available.9

MPX has mostly stayed limited to the Southern hemi-
sphere and therefore, there has been some hesitancy among 
scientists to further study the topic; this is reflected in the 
limited biomedical literature that is available on MPX. 
Considering the current number of rising cases of MPX out-
side of Africa our article will help understand different out-
breaks of MPX over time and develop measures to stop 
further spread and outbreaks.

The Previous Monkeypox Outbreaks

Monkeypox virus (MPXV) discovered as pox-like skin erup-
tions amongst cynomolgus monkeys in 1958, gained discern-
ment when the first human case was identified in 1970 in the 
Democratic Republic of the Congo (DRC).1 Human stain of 
MPXV was obtained from a 9-month-old boy when he 
developed a rash that was hemorrhagic with centrifugal 

distribution and associated with cervical lymphadenopathy.6 
Considering the case-based similarity, it was initially sus-
pected as smallpox until soon identified as another variant 
of the orthopoxvirus family.11 Since then, 57 cases were 
reported in other central and western African countries 
between 1970 and 1980, with the majority of them that is, 45 
reported from DRC.12 All other cases were reported from 
tropical regions that include: Liberia, Nigeria, Ivory Coast, 
and Sierra Leona.13 The prevalence of diseases during this 
period was mostly observed during dry seasons, accounting 
for over 84% of all cases among children aged below 10 years 
that have not been vaccinated against smallpox.12 While 
most cases were found to be directly linked to animal-human 
transmission, 7.5% of cases showed susceptibility to human-
human transmission.13

As the case count subsequently rose after the first inci-
dence, a major outbreak of MPXV was observed between the 
years 2003 to 2005 when a total of 760 cases were identified 
in Sankuru District, DRC.14 The infection was primarily 
caused by exposure to disease through infected rodents and 
other zoonotic reservoir species. During this outbreak, the 
ages of the recipients ranged (from 5 days to 70 years) with 
92.1% amongst the unvaccinated population while only 3.8% 
of cases were previously vaccinated against smallpox.14 
Consecutively, an outbreak of the disease was also confirmed 
in Sudan when more than 40 cases were suspected.15 Even 
though the origin of the disease remained unidentified, a few 
hypotheses attributed to the sudden outbreak included; (i) 
exponential increase of human to animal reservoir transmis-
sion after flooding in the year 2005, and (ii) importation of 
infection from other endemic regions.15

Besides the major spike of cases in Africa, MPX was first 
documented in the USA in 2003 when a 3-year-old girl from 
Central Wisconsin got infected. Soon an outbreak of the dis-
ease was proclaimed when a total of 72 cases were confirmed 
in 6 Midwestern states. States that were potentially exposed 
to MPXV included, Indiana, Illinois, Kansas, Missouri, and, 
Ohio, with a majority of cases39 reported from Wisconsin.16,17 
The trace-back investigation of the outbreak was linked to 
the trade of exotic animals from Ghana to Texas, animals 
infected with MPXV were accommodated with native prairie 
dogs. All cases were reported to be transmitted via contact 
with infected prairie dogs.16,17 Although the manifestation of 
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the disease was found to be similar to the previous outbreak 
in Africa, a few contrasting features included; transmission 
sorely due to contact with infected animals, milder course of 
infection, and lower mortality rates.17 According to a few 
reports, younger individuals were shown to have more severe 
clinical presentations than adults.18 The outbreak was 
responded by Public health authorities in the USA through 
the initiation of smallpox vaccination programs for pre and 
post-exposure individuals.18

Although few cases of monkeypox had been reported pre-
viously in Nigeria between 1971 and 1978. In the year 2017, 
Nigeria Center for Disease Control (NCDC) declared an out-
break of the disease after they identified 276 suspected cases 
with 118 (43%) confirmed for MPXV stain followed by 
around 7 (3%) deaths.19 Cases that were reported had the 
highest prevalence amongst adults aged (21-40 years) with 
the most significant sign and symptoms including; vesiculo-
pustular rash, pruritis, and lymphadenopathies associated 
with fever and myalgias.19,20 Besides this, sore throat was 
also observed in a few individuals.19 Although the exact eti-
ology of substantial re-emergence of monkeypox in Nigeria 
was unknown, it was suspected due to discontinued vaccina-
tion programs against the smallpox virus, poor surveillance 
system, and increased animal-human and, human-human 
transmissions.20 To determine the origin and rapid detection 
of the suspected cases, NCDC introduced the Surveillance, 
Outbreak Response Management and Analysis System 
(SORMAS) which proved to optimize the monitoring of the 
situation.21

Furthermore, in September 2018 a few monkeypox cases 
were documented in the United Kingdom and Israel.22 All 
reported cases were found to be ultimately linked to Nigeria 
outbreak. While few individuals caught the infection after 
traveling to Nigeria, others were reported to have contact 
with infected patients.22 Albeit the limited number of cases 
imported, health authorities have been on a high alert regard-
ing the global trends of the disease for the past few years.

The Current Monkeypox Outbreak

While MPX remains endemic in countries of central and 
west Africa such as Democratic Republic of Congo, Benin, 
Cameroon, Nigeria and other such countries,9 the current 
surge in cases in non-endemic countries spread across vari-
ous continents is a concern. As of 8 October 2022, there are 
73 288 confirmed cases worldwide, with 72 428 cases dis-
tributed across non-endemic countries and 860 cases in 
endemic countries.23

On 7 May 2022, the index case of MPXV, specifically its 
West African clade variant, was confirmed in the United 
Kingdom, with history of travel from Nigeria.24 Following 
this, cases have appeared rapidly in England and Scotland. 
However, Wales and Northern Ireland have also reported 
their first cases on 26 May 2022,25,26 taking the tally up to 90 
cases.27

Up until 23 May 2022, 67 MPX cases have been con-
firmed across 9 European countries: Austria, Belgium, 
France, Germany, Italy, Netherlands, Portugal, Spain, and 
Sweden, while another 42 cases were under investigation.28 
Spain and Portugal are worst affected with case counts of 52 
and 49 respectively on 25 May 2022.29 Genome testing of a 
case in Portugal revealed a similar strain to that associated 
with Nigeria-imported MPX outbreaks in the UK, Israel, and 
Singapore in 2018 and 2019.9

After reporting their first case in a patient who returned 
from Canada on 18 May 2022, the United States of America 
is also expecting more cases.30 Meanwhile, Canada has 
reported 16 confirmed cases as of 26 May 2022, all in 
Quebec.31

The MPX outbreak has also resulted in suspected or con-
firmed cases in the UAE, Czeck Republic, Slovakia, 
Australia, Argentina, Morocco, Switzerland, and Israel.32,33

Despite such outbreaks, the chances of a MPX pandemic 
of the likes of COVID-19 is highly unlikely due to the dif-
ference in mode of transmission (physical contact versus 
airborne droplet transmission), the presence of effective 
vaccines and management strategies. However, the main 
concerns are the unusually large distribution of cases and 
rapid transmission of the virus during these outbreaks. A vast 
majority of the cases have been reported in men who identify 
as men who have sex with men (MSM) who came to health-
care facilities with telltale symptoms,9 proving that transmis-
sion via mucus membranes and bodily fluids during sexual 
contact may be an effective mode of transmission. However, 
the virus has the potential of being transmitted via contact 
with skin lesions of patients, clothes, bedding, and air drop-
lets as well.34

At the outset of these outbreaks, conspiracy theories 
regarding the involvement of the COVID-19 vaccine in the 
spread of monkeypox began circulating. However, it has 
been debunked that MPX is not a side effect of COVID-19 
vaccination.35 However, the resurgence of MPX outbreaks 
may be associated with the long-term cessation of smallpox 
vaccination among populations as the disease became negli-
gible, resulting in the loss of cross-protection against MPX 
achieved through these vaccines.36

With cases on the rise, affected countries are aiming to 
control transmission via effective surveillance and improv-
ing disease management with the help of the World Health 
Organization (WHO). On 20 May, the WHO held the 
Strategic & Technical Advisory Group on Infectious Hazards 
and Pandemic and Epidemic Potentials (STAG-IH) meeting 
for this purpose.37 A 21-day quarantine has been recom-
mended for symptomatic individuals in Belgium, and UK.38 
The use of smallpox vaccines has been recommended by 
WHO for close contacts owing to its 85% effectiveness 
against MPX.34 . However, mass vaccination is not needed 
yet. This might afford a significant advantage to countries, 
such as the USA,39 who already have adequate stocks of the 
vaccine available for use.
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In countries such as India and Pakistan where there have 
been no confirmed cases of MPXV so far, Health Departments 
are still on high alert.40,41 Such places, owing to their high 
population densities, poor sanitation and hygiene, poor stan-
dards of living, various endemic diseases, and low vaccina-
tion rates are at significant risk of problematic outbreaks that 
have the potential to cause complications in affected indi-
viduals. It has also been studied that the monkeypox virus 
causes more severe disease in children than in adults.34 A 
combination of the known susceptibility of children to sig-
nificant disease and malnutrition related immunosuppression 
in many Third World countries can also result in a bleak sce-
nario in the case of imported infections.

Prevention of Future Outbreaks

For containing and preventing any future outbreaks of mon-
keypox, coordinated, multidisciplinary global efforts are 
required. In endemic areas, curbing the spread of the virus 
from primates and rodents is important but highly challeng-
ing. Efforts should be made to conduct large-scale health 
awareness campaigns to educate people on limiting contact 
with potential animal reservoir species and avoiding the con-
sumption of improperly cooked meat.22 While it would not 
be culturally and economically feasible to entirely stop the 
bushmeat trade, proper handling of animals using surgical 
masks, gloves, and protective clothing will decrease animal-
to-human transmission.22 Additionally, in endemic as well as 
non-endemic areas, any animal that is infected or suspected 
to be infected should be isolated or euthanized as a last resort 
to prevent further spread.

According to a study by Vaughan et al,42 changing con-
taminated bedding was a probable source of transmission in 
the instance of the MPX cases that led to the infection of a 
healthcare worker. Contact with skin lesions on an infected 
person, exposure to fomites, or inhalation of large respiratory 
droplets and contact with contaminated objects are all pos-
sible ways for the disease to spread.42 Even though the use of 
personal protective equipment (PPE) by healthcare profes-
sionals dealing with a known or suspected case is considered 
as optimal preventative method,43 it is noted that using regu-
lar PPE could not have provided enough protection from 
MPX, especially if skin lesion material carrying viruses had 
been disturbed and inhaled during bedsheet changes.42

A potential method to lessen the spread of disease from 
person to person is to avoid contact with any individual who 
has a rash or with any object that has come into contact with 
a sick person.40 Mandatory quarantine for confirmed cases 
must be implemented. The smallpox vaccine is known to be 
effective against monkeypox virus and can be administered 
for post-exposure prophylaxis of close contacts of infected 
people using a “ring strategy.”44,45 Additionally, it can be 
considered for some groups at a higher risk of infection.46 
Pre-exposure prophylactic vaccination in endemic areas 
can be considered where the prevalence of the disease is 

especially high; however, this would require careful assess-
ment of the risk/benefit ratio in each country. National 
Immunization Technical Advisory Groups (NITAG) should 
formulate specific guidelines regarding the vaccination of 
close contacts and high-risk groups.43

The COVID-19 pandemic has highlighted the weaknesses 
in the world’s public health systems and the lack of prepared-
ness to deal with any future large-scale disease outbreaks. 
There is a dire need to decolonize global health and adopt a 
universal approach with the global cooperation of research-
ers to disseminate the necessary technology and expertise 
and create capacity at the source for uniform collection and 
analyzes of health data for effective surveillance, evaluation 
and response.47 There is much about monkeypox virus that 
remains unknown regarding its epidemiology, the extent of 
animal host reservoir, the natural history and transmission of 
disease, pathogenesis and prevention.10 Well-designed 
regional collaborative studies are needed to fill these knowl-
edge gaps. Additionally, there is a need to develop an effec-
tive surveillance and response system across Africa to 
monitor and control any future outbreaks.48,49

A further obstacle to MPX prevention is ignorance, par-
ticularly among healthcare professionals.50 According to a 
WHO assessment, one of the difficulties in preventing the 
resurgence of MPX was a lack of understanding about the 
disease, especially among healthcare professionals.51 Among 
health professionals, conspiracy theories about newly devel-
oping virus, a substantial knowledge gap, and an ineffective 
patient-care strategy were all very common.52 A cross-sec-
tional online study of Indonesian general practitioners (GPs) 
revealed knowledge deficiencies in every area of disease.51 
Additionally, a pilot study on knowledge, attitudes, and prac-
tices (KAP) in a sample of Italian medical professionals 
found that just 26.2% of the respondents were aware that 
vaccination can prevent MPX, showing that lower levels of 
MPX knowledge were linked to higher levels of conspiracy 
views.53 Advancing public health preparedness through 
regional training and integrated, locally-led efforts aligned 
with priority research and surveillance could be an important 
step toward putting an end to the threat of MPX as a potential 
global outbreak.54,55 This emphasizes that a combined “One-
Human-Environmental-Animal Health” approach is required 
across Africa to implement the necessary measures and 
strategies.56

Conclusion

A rare disease similar to smallpox caused by the MPXV, mon-
keypox, has re-emerged as a menace to public health. Even 
though, the illness has had a historically low case fatality rate, 
serious cases are more prevalent in children and depend on 
the extent of virus exposure, the patient’s health state, and 
the type of complications. With countries recovering from 
economic shutdown after COVID-19 is contained, MPX 
outbreak could inflict an extensive global economic and 
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health damage. The main preventive strategy for MPX could 
be raising awareness and educating people about risk factors 
and how to limit exposure to the virus. Rapid identification 
and surveillance of new cases is also an essential component 
of limiting transmission. Furthermore, with numerous studies 
demonstrating an 85% prophylactic response of smallpox 
vaccination against monkeypox, an immediate global pre and 
post-exposure vaccination could aid in eradication. While, 
new vaccines, diagnostics, and antiviral agents precisely for 
MPXV are imperative to prevent any future re-emergence.

Acknowledgments

None

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical approval

Not applicable

ORCID iD

Mohammad Yasir Essar  https://orcid.org/0000-0002-6554-7619

References

 1. Sklenovská N, Van Ranst M. Emergence of monkeypox as 
the most important Orthopoxvirus infection in humans. Front 
Public Health. 2018;6:241.

 2. Alakunle E, Moens U, Nchinda G, Okeke MI. Monkeypox 
virus in Nigeria: infection biology, epidemiology, and evolu-
tion. Viruses. 2020;12(11):1257.

 3. Cho CT, Wenner HA. Monkeypox virus. Bacteriol Rev. 
1973;37(1):1-18.

 4. Monkeypox. Releve Epidemiologique Hebdomadaire. 2011; 
86(41):448-451.

 5. Happi C, Adetifa I, Mbala P, et al. Urgent need for a non-dis-
criminatory and non-stigmatizing nomenclature for monkey-
pox virus. PLoS Biol. 2022;20(8):e3001769.

 6. Ladnyj ID, 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(5):593-597.

 7. Centers for Disease Control and Prevention (CDC). Multistate 
outbreak of monkeypox–Illinois, Indiana, and Wisconsin, 
2003. MMWR Morb Mortal Wkly Rep. 2003;52(23):537-540.

 8. Tiee MS, Harrigan RJ, Thomassen HA, Smith TB. Ghosts of 
infections past: using archival samples to understand a cen-
tury of monkeypox virus prevalence among host communities 
across space and time. R Soc Open Sci. 2018;5(1):171089.

 9. WHO. Multi-country monkeypox outbreak in non-endemic 
countries. 2022.Accessed June 5, 2022. https://www.who.
int/emergencies/disease-outbreak-news/item/2022-DON385

 10. Haider N, Guitian J, Simons D, et al. Increased outbreaks of 
monkeypox highlight gaps in actual disease burden in Sub-
Saharan Africa and in animal reservoirs. Int J Infect Dis. 
2022;122:107-111.

 11. CDC. About monkeypox monkeypox poxvirus CDC. 2022. 
Accessed June 5, 2022. https://www.cdc.gov/poxvirus/mon-
keypox/about.html

 12. Jezek Z, Gromyko AI, Szczeniowski MV. Human monkeypox. 
J Hyg Epidemiol Microbiol Immunol. 1983;27(1):13-28.

 13. Breman JG, Kalisa-Ruti KR, Steniowski MV, Zanotto E, 
Gromyko AI, Arita I. Human monkeypox, 1970-79. Bull World 
Health Organ. 1980;58(2):165-182.

 14. Kugelman JR, Johnston SC, Mulembakani PM, et al. Genomic 
variability of monkeypox virus among humans, Democratic 
Republic of the Congo. Emerg Infect Dis. 2014;20(2): 
232-239.

 15. Formenty P, Muntasir MO, Damon I, et al. Human Monkeypox 
outbreak caused by novel virus belonging to Congo Basin 
clade, Sudan, 2005. Emerg Infect Dis. 2010;16(10):1539-1545.

 16. Wikipedia. 2003 Midwest monkeypox outbreak. 2022. Accessed 
June 5, 2022. https://en.wikipedia.org/w/index.php?title=2003_
Midwest_monkeypox_outbreak&oldid=1090870418

 17. Sale TA, Melski JW, Stratman EJ. Monkeypox: an epidemio-
logic and clinical comparison of African and US disease. J Am 
Acad Dermatol. 2006;55(3):478-481.

 18. Wallenbrock E. What happened the last time there was a mon-
keypox outbreak in the U.S. slate. 2022. Accessed June 5, 
2022. https://slate.com/technology/2022/05/monkeypox-out-
break-2003-prairie-dogs.html

 19. Yinka-Ogunleye A, Aruna O, Dalhat M, Ogoina D, McCollum 
A, Disu Y, et al. Outbreak of human monkeypox in Nigeria in 
2017-18: a clinical and epidemiological report. Lancet Infect 
Dis. 2019;19(8):872-879.

 20. Nguyen PY, Ajisegiri WS, Costantino V, Chughtai AA, 
MacIntyre CR. Re-emergence of human monkeypox and 
declining population immunity in the context of urbanization, 
Nigeria, 2017-2020. Emerg Infect Dis. 2021;27(4):1007-1014.

 21. Silenou BC, Tom-Aba D, Adeoye O, et al. Use of surveillance 
outbreak response management and analysis system for human 
monkeypox outbreak, Nigeria, 2017-2019. Emerg Infect Dis. 
2020;26(2):345-349.

 22. Petersen E, Kantele A, Koopmans M, et al. Human monkey-
pox: epidemiologic and clinical characteristics, diagnosis, and 
prevention. Infect Dis Clin North Am. 2019;33(4):1027-1043.

 23. CDC. 2022 Monkeypox outbreak global map monkeypox pox-
virus. Accessed October 15, 2022. https://www.cdc.gov/
poxvirus/monkeypox/response/2022/world-map.html

 24. WHO. Monkeypox - United Kingdom of Great Britain and 
Northern Ireland. 2022. Accessed June 5, 2022. https://www.
who.int/emergencies/disease-outbreak-news/item/2022-
DON381

 25. BBC News. Monkeypox: first case confirmed in Northern 
Ireland. 2022. Accessed June 5, 2022. https://www.bbc.com/
news/uk-northern-ireland-61593051

 26. BBC News. Monkeypox: first case of outbreak confirmed in 
Wales. 2022. Accessed June 5, 2022. https://www.bbc.com/
news/uk-wales-61591647

 27. The Independent. Monkeypox tracker ‘being developed to 
track UK cases’. 2022. Accessed June 5, 2022. https://www.

https://orcid.org/0000-0002-6554-7619
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON385
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON385
https://www.cdc.gov/poxvirus/monkeypox/about.html
https://www.cdc.gov/poxvirus/monkeypox/about.html
https://en.wikipedia.org/w/index.php?title=2003_Midwest_monkeypox_outbreak&oldid=1090870418
https://en.wikipedia.org/w/index.php?title=2003_Midwest_monkeypox_outbreak&oldid=1090870418
https://slate.com/technology/2022/05/monkeypox-outbreak-2003-prairie-dogs.html
https://slate.com/technology/2022/05/monkeypox-outbreak-2003-prairie-dogs.html
https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html
https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381
https://www.bbc.com/news/uk-northern-ireland-61593051
https://www.bbc.com/news/uk-northern-ireland-61593051
https://www.bbc.com/news/uk-wales-61591647
https://www.bbc.com/news/uk-wales-61591647
https://www.independent.co.uk/news/health/monkeypox-tracker-uk-cases-b2088634.html


6 INQUIRY

independent.co.uk/news/health/monkeypox-tracker-uk-cases-
b2088634.html

 28. ECDC. ECDC presents monkeypox response options, as nine 
EU/EEA countries report cases. 2022. Accessed June 5, 2022. 
https://www.ecdc.europa.eu/en/news-events/ecdc-monkey-
pox-response-options

 29. Reuters. Portugal confirms 10 new monkeypox cases, Spain 
exceeds 50 total. Reuters.2022. Accessed June 5, 2022. https://
www.reuters.com/world/europe/portugal-confirms-10-new-
monkeypox-cases-total-49-2022-05-25/

 30. CDC. Monkeypox in the United States Monkeypox Poxvirus 
CDC. 2022. Accessed Jun 5, 2022. https://www.cdc.gov/
poxvirus/monkeypox/outbreak/us-outbreaks.html

 31. Ferreira J, Lee M. 2022. Monkeypox in Canada: PHAC now 
confirms 16 cases nationwide. CTVNews. Accessed June 5 
2022. June 5. https://www.ctvnews.ca/health/monkeypox-in-
canada-phac-now-confirms-16-cases-nationwide-1.5917709

 32. European Centre for Disease Prevention and Control. 
Epidemiological update: monkeypox multi-country out-
break. European Centre for Disease Prevention and Control. 
2022.  Accessed June 5, 2022. https://www.ecdc.europa.eu/
en/news-events/epidemiological-update-monkeypox-multi-
country-outbreak

 33. BBC News. Monkeypox: cases detected in three more coun-
tries for first time. 2022. Accessed June 5, 2022. https://www.
bbc.com/news/health-61568470

 34. WHO. Monkeypox. 2022. Accessed June 5, 2022. https://
www.who.int/news-room/fact-sheets/detail/monkeypox

 35. inews. Monkeypox conspiracy theories: five false claims about 
the virus debunked as misinformation spreads online. 2022. 
Accessed June 5, 2022. https://inews.co.uk/news/monkeypox-
conspiracy-theories-false-claims-virus-debunked-misinformation-
online-1645306

 36. Bunge EM, Hoet B, Chen L, et al. The changing epidemiology 
of human monkeypox-A potential threat? A systematic review. 
PLoS Negl Trop Dis. 2022;16(2):e0010141.

 37. WHO. WHO working closely with countries responding to 
monkeypox. 2022. Accessed June 5, 2022. https://www.who.
int/news/item/20-05-2022-who-working-closely-with-coun-
tries-responding-to-monkeypox

 38. Fortune. Monkeypox virus outbreak: three-week quarantine 
for close contact cases in U.K and Belgium Fortune. 2022.  
Accessed June 5, 2022. https://fortune.com/2022/05/23/people-
contact-monkeypox-advised-quarantine-3-weeks-belgium-uk/

 39. NBC News. Smallpox vaccines can protect against mon-
keypox, and U.S. has 100 million doses. NBC News. 2022. 
Accessed June 5, 2022. https://www.nbcnews.com/science/
science-news/smallpox-vaccines-protect-against-monkeypox-
stockpiled-rcna29919

 40. The News. Pakistan on high alert after monkeypox cases 
detected in UK, US. 2022. Accessed June 6, 2022. https://
www.thenews.com.pk/latest/960071-monkeypox-can-break-
out-in-pakistan-sindh-issues-high-alert

 41. Monkeypox India News. India is prepared for monkeypox, 
no cases in country yet: ICMR - the economic times. 2022. 

Accessed June 6, 2022. https://economictimes.indiatimes.com/
news/india/india-is-prepared-for-monkeypox-no-cases-in-
country-yet-icmr/articleshow/91835878.cms

 42. Vaughan A, Aarons E, Astbury J, et al. Human-to-Human 
transmission of monkeypox virus, United Kingdom, October 
2018. Emerg Infect Dis. 2020;26(4):782-785.

 43. European Centre for Disease Prevention and Control. Risk 
assessment: monkeypox multi-country outbreak. European 
Centre for Disease Prevention and Control. 2022. Accessed 
June 6, 2022. https://www.ecdc.europa.eu/en/publications-
data/risk-assessment-monkeypox-multi-country-outbreak

 44. McCollum AM, Damon IK. Human monkeypox. Clin Infect 
Dis. 2014;58(2):260-267.

 45. Fine PE, Jezek Z, Grab B, Dixon H. The transmission potential 
of monkeypox virus in human populations. Int J Epidemiol. 
1988;17(3):643-650.

 46. Kozlov M. Monkeypox outbreaks: 4 key questions researchers 
have. Nature. 2022;606:238-239.

 47. Ntoumi F, Zumla A. Advancing accurate metrics for future 
pandemic preparedness. Lancet. 2022;399(10334):1443-1445.

 48. Doshi RH, Guagliardo SAJ, Dzabatou-Babeaux A, et al. 
Strengthening of surveillance during Monkeypox Outbreak, 
Republic of the Congo, 2017. Emerg Infect Dis. 2018;24(6): 
1158-1160.

 49. Bass J, Tack DM, McCollum AM, et al. Enhancing health 
care worker ability to detect and care for patients with mon-
keypox in the Democratic Republic of the Congo. Int Health. 
2013;5(4):237-243.

 50. Harapan H, Setiawan AM, Yufika A, et al. Confidence in 
managing human monkeypox cases in Asia: A cross-sectional 
survey among general practitioners in Indonesia. Acta Trop. 
2020;206:105450.

 51. Harapan H, Setiawan AM, Yufika A, et al. Knowledge of 
human monkeypox viral infection among general practitio-
ners: a cross-sectional study in Indonesia. Pathog Glob Health. 
2020;114(2):68-75.

 52. Sallam M, Al-Mahzoum K, Dardas LA, et al. Knowledge of 
human monkeypox and its relation to conspiracy beliefs among 
students in Jordanian health schools: filling the knowledge gap 
on emerging zoonotic viruses. Medicina. 2022;58(7):924.

 53. Riccò M, Ferraro P, Camisa V, et al. When a neglected tropi-
cal disease goes global: Knowledge, attitudes and practices of 
Italian physicians towards Monkeypox, preliminary results. 
Trop Med Infect Dis. 2022;7(7):135.

 54. Zumla A, Ippolito G, McCloskey B, et al. Enhancing prepared-
ness for tackling new epidemic threats. Lancet Respir Med. 
2017;5(8):606-608.

 55. Petersen E, Abubakar I, Ihekweazu C, et al. Monkeypox - 
Enhancing public health preparedness for an emerging lethal 
human zoonotic epidemic threat in the wake of the smallpox 
post-eradication era. Int J Infect Dis. 2019;78:78-84.

 56. Zumla A, Dar O, Kock R, et al. Taking forward a ‘One Health’ 
approach for turning the tide against the Middle East respira-
tory syndrome coronavirus and other zoonotic pathogens with 
epidemic potential. Int J Infect Dis. 2016;47:5-9.

https://www.independent.co.uk/news/health/monkeypox-tracker-uk-cases-b2088634.html
https://www.independent.co.uk/news/health/monkeypox-tracker-uk-cases-b2088634.html
https://www.ecdc.europa.eu/en/news-events/ecdc-monkeypox-response-options
https://www.ecdc.europa.eu/en/news-events/ecdc-monkeypox-response-options
https://www.reuters.com/world/europe/portugal-confirms-10-new-monkeypox-cases-total-49-2022-05-25/
https://www.reuters.com/world/europe/portugal-confirms-10-new-monkeypox-cases-total-49-2022-05-25/
https://www.reuters.com/world/europe/portugal-confirms-10-new-monkeypox-cases-total-49-2022-05-25/
https://www.cdc.gov/poxvirus/monkeypox/outbreak/us-outbreaks.html
https://www.cdc.gov/poxvirus/monkeypox/outbreak/us-outbreaks.html
https://www.ctvnews.ca/health/monkeypox-in-canada-phac-now-confirms-16-cases-nationwide-1.5917709
https://www.ctvnews.ca/health/monkeypox-in-canada-phac-now-confirms-16-cases-nationwide-1.5917709
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-monkeypox-multi-country-outbreak
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-monkeypox-multi-country-outbreak
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-monkeypox-multi-country-outbreak
https://www.bbc.com/news/health-61568470
https://www.bbc.com/news/health-61568470
https://www.who.int/news-room/fact-sheets/detail/monkeypox
https://www.who.int/news-room/fact-sheets/detail/monkeypox
https://inews.co.uk/news/monkeypox-conspiracy-theories-false-claims-virus-debunked-misinformation-online-1645306
https://inews.co.uk/news/monkeypox-conspiracy-theories-false-claims-virus-debunked-misinformation-online-1645306
https://inews.co.uk/news/monkeypox-conspiracy-theories-false-claims-virus-debunked-misinformation-online-1645306
https://www.who.int/news/item/20-05-2022-who-working-closely-with-countries-responding-to-monkeypox
https://www.who.int/news/item/20-05-2022-who-working-closely-with-countries-responding-to-monkeypox
https://www.who.int/news/item/20-05-2022-who-working-closely-with-countries-responding-to-monkeypox
https://fortune.com/2022/05/23/people-contact-monkeypox-advised-quarantine-3-weeks-belgium-uk/
https://fortune.com/2022/05/23/people-contact-monkeypox-advised-quarantine-3-weeks-belgium-uk/
https://www.nbcnews.com/science/science-news/smallpox-vaccines-protect-against-monkeypox-stockpiled-rcna29919
https://www.nbcnews.com/science/science-news/smallpox-vaccines-protect-against-monkeypox-stockpiled-rcna29919
https://www.nbcnews.com/science/science-news/smallpox-vaccines-protect-against-monkeypox-stockpiled-rcna29919
https://www.thenews.com.pk/latest/960071-monkeypox-can-breakout-in-pakistan-sindh-issues-high-alert
https://www.thenews.com.pk/latest/960071-monkeypox-can-breakout-in-pakistan-sindh-issues-high-alert
https://www.thenews.com.pk/latest/960071-monkeypox-can-breakout-in-pakistan-sindh-issues-high-alert
https://economictimes.indiatimes.com/news/india/india-is-prepared-for-monkeypox-no-cases-in-country-yet-icmr/articleshow/91835878.cms
https://economictimes.indiatimes.com/news/india/india-is-prepared-for-monkeypox-no-cases-in-country-yet-icmr/articleshow/91835878.cms
https://economictimes.indiatimes.com/news/india/india-is-prepared-for-monkeypox-no-cases-in-country-yet-icmr/articleshow/91835878.cms
https://www.ecdc.europa.eu/en/publications-data/risk-assessment-monkeypox-multi-country-outbreak
https://www.ecdc.europa.eu/en/publications-data/risk-assessment-monkeypox-multi-country-outbreak

