
 

 

 

Elsevier has created a Monkeypox Information Center in response to the 

declared public health emergency of international concern, with free 

information in English on the monkeypox virus. The Monkeypox Information 

Center is hosted on Elsevier Connect, the company's public news and 

information website.  

  

Elsevier hereby grants permission to make all its monkeypox related 

research that is available on the Monkeypox Information Center - including 

this research content - immediately available in publicly funded 

repositories, with rights for unrestricted research re-use and analyses in 

any form or by any means with acknowledgement of the original source. 

These permissions are granted for free by Elsevier for as long as the 

Monkeypox Information Center remains active. 

 

https://www.elsevier.com/connect/monkeypox-information-center


International Journal of Surgery 104 (2022) 106762

Available online 5 July 2022
1743-9191/© 2022 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.

Correspondence 

Should not airborne transmission be ignored in the 2022 monkeypox outbreak? 

Dear Editor, 

Although primary transmission of monkeypox infection is through 
direct contact with infected individuals or animals, the aerosol route 
plays an important role in secondary transmission [1,2]. Over 6100 
monkeypox confirmed cases (https://www.monkeypoxmeter.com/) 
have emerged in at least 40 non-African countries as of July 4, 2022. The 
West African Clade of monkeypox, the culprit of the 2022 monkeypox 
outbreak, had shown human-to-human transmission in the monkeypox 
outbreak in Nigeria in 2017 [3]. It was unclear whether monkeypox had 
been transferred without symptoms or if MPXV had been spread through 
the air [4]. Monkeypox virus has evolved mechanisms to evade the host 
immune responses [5]. Asymptomatic MPXV infections were recorded 
in the Democratic Republic of Congo and the USA. Following trans-
mission from infected animals or people, monkeypox infection begins 
with the infection of the dermis or respiratory epithelium, respectively 
[6]. The Centers for Disease Control and Prevention (CDC) acknowl-
edges the theoretical risk of airborne transmission and recommends 
using airborne infection control techniques to avoid it wherever possible 
[7]. 

Infected individuals’ aerosols may contain contagious viruses. The 
physicochemical features of virus-laden aerosols, as well as environ-
mental parameters, such as temperature, relative humidity, UV light, 
airflow, and ventilation, influence their transport [8]. Due to the 
increased evaporation rate in dry and hot weather, the average particle 
size increases as more respiratory droplets are converted to aerosol 
particles [9], and aerosol-sized particles remain suspended in the air 
[10]. 

Different routes of human monkeypox exposure can lead to varia-
tions in the disease course in humans and monkeys [11]. Zaucha and 
colleagues [1] reported that aerosolized monkeypox in cynomolgus 
monkeys has clinicopathologic traits that are similar to monkeypox and 
smallpox in humans. The same was reported in the study by Nalca et al. 
[2]. Because the infection begins in the respiratory mucosa and spreads 
to local lymph nodes before the main viremia, the pathogenesis of 
aerosol MPXV infection is similar to that of smallpox. Verreault and 
colleagues [12] documented that MPXV is resistant to degradation when 
in an aerosol, it remains viable in suspension for up to 90 h. 

Recently, Adler et al. found prolonged MPXV DNA shedding from the 
upper respiratory tract after skin lesion resolution [13]. They detected 
prolonged viral DNA in upper respiratory tract swabs. Therefore, in-
dividuals who present near to the patient during an aerosol-generating 
procedure (e.g., intubation) while not wearing a surgical face mask or 
respirator are vulnerable to MPXV infection [14]. Despite host immune 
responses, the route of MPXV infection, the proximity and duration of 
contact, and virus survival influence clinical aspects of monkeypox 
disease in humans. During the 2003 monkeypox outbreak in the USA, 
the animal-to-human transmission of MPXV infection was documented 

wherein Infections involving respiratory and/or mucocutaneous expo-
sures, percutaneous and/or inoculation exposures, or both, were all 
possible. 

Direct contact is undoubtedly the primary route for MPXV trans-
mission in the current outbreak setting and population [15]. However, 
airborne transmission should be considered in the 2022 monkeypox 
outbreak. 

Provenance and peer review 

Not commissioned, internally peer-reviewed. 

Sources of funding 

This study received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors. 

Ethical approval 

This article does not include any human/animal subjects to acquire 
such approval. 

Research Registration Unique Identifying Number (UIN)  

1. Name of the registry:  
2. Unique Identifying number or registration ID:  
3. Hyperlink to your specific registration (must be publicly accessible 

and will be checked): 

Author contribution 

AbdulRahman A. Saied: Conceptualization, Data Curation, Visual-
ization, Writing - Original Draft, Writing - Original Draft, Writing, 
Writing - review & editing. 

Guarantor 

AbdulRahman A Saied http://orcid.org/0000-0001-8616-5874. 

Availability of data and materials 

The data in this correspondence article is not sensitive in nature and 
is accessible in the public domain. The data is therefore available and 
not of a confidential nature. 

Contents lists available at ScienceDirect 

International Journal of Surgery 

journal homepage: www.elsevier.com/locate/ijsu 

https://doi.org/10.1016/j.ijsu.2022.106762 
Received 16 June 2022; Accepted 2 July 2022   

https://www.monkeypoxmeter.com/
http://orcid.org/0000-0001-8616-5874
www.sciencedirect.com/science/journal/17439191
https://www.elsevier.com/locate/ijsu
https://doi.org/10.1016/j.ijsu.2022.106762
https://doi.org/10.1016/j.ijsu.2022.106762
https://doi.org/10.1016/j.ijsu.2022.106762
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijsu.2022.106762&domain=pdf


International Journal of Surgery 104 (2022) 106762

2

Declaration of competing interest 

None. 

References 

[1] G.M. Zaucha, P.B. Jahrling, T.W. Geisbert, J.R. Swearengen, L. Hensley, The pa-
thology of experimental aerosolized monkeypox virus infection in cynomolgus 
monkeys (Macaca fascicularis), Lab. Invest. 81 (12) (2001) 1581–1600. 

[2] A. Nalca, V.A. Livingston, N.L. Garza, et al., Experimental infection of cynomolgus 
macaques (Macaca fascicularis) with aerosolized monkeypox virus, PLoS One 5 (9) 
(2010), e12880. 

[3] A. Yinka-Ogunleye, O. Aruna, M. Dalhat, et al., Outbreak of human monkeypox in 
Nigeria in 2017–18: a clinical and epidemiological report, Lancet Infect. Dis. 19 (8) 
(2019) 872–879. 

[4] Science & Health, WHO: monkeypox won’t turn into Pandemic, but many un-
knowns. https://www.voanews.com/a/who-monkeypox-won-t-turn-into-pan 
demic-but-many-unknowns/6595343.html. 

[5] C.G. Sutcliffe, A.W. Rimoin, W.J. Moss, Viral infections with cutaneous lesions: 
poxviruses, in: Hunter’s Tropical Medicine and Emerging Infectious Disease, ninth 
ed., Elsevier Inc., 2012, pp. 257–262. 

[6] A. Fowotade, T.O. Fasuyi, R.A. Bakare, Re-emergence of monkeypox in Nigeria: a 
cause for concern and public enlightenment, Afr. J. Clin. Exp. Microbiol. 19 (4) 
(2018) 307–313. 

[7] A. Adalja, T. Inglesby, A novel international monkeypox outbreak, Ann. Intern. 
Med. (2022). Published online. 

[8] C.C. Wang, K.A. Prather, J. Sznitman, et al., Airborne transmission of respiratory 
viruses, Science 373 (6558) (2021), eabd9149. 

[9] P. Katre, S. Banerjee, S. Balusamy, K.C. Sahu, Fluid dynamics of respiratory 
droplets in the context of COVID-19: airborne and surfaceborne transmissions, 
Phys. Fluids 33 (8) (2021), 81302. 

[10] L. Liu, J. Wei, Y. Li, A. Ooi, Evaporation and dispersion of respiratory droplets from 
coughing, Indoor Air 27 (1) (2017) 179–190. 

[11] M.G. Reynolds, K.L. Yorita, M.J. Kuehnert, et al., Clinical manifestations of human 
monkeypox influenced by route of infection, J. Infect. Dis. 194 (6) (2006) 773–780. 

[12] D. Verreault, S.Z. Killeen, R.K. Redmann, C.J. Roy, Susceptibility of monkeypox 
virus aerosol suspensions in a rotating chamber, J. Virol. Methods 187 (2) (2013) 
333–337. 

[13] H. Adler, S. Gould, P. Hine, et al., Clinical features and management of human 
monkeypox: a retrospective observational study in the UK, Lancet Infect. Dis. 
(2022). Published online. 

[14] A.K. Rao, J. Schulte, T.-H. Chen, et al., Monkeypox in a traveler returning from 
Nigeria—dallas, Texas, july 2021, Morb. Mortal. Wkly. Rep. 71 (14) (2022) 509. 

[15] E. Harris, What to know about monkeypox, JAMA (2022). Published online. 

AbdulRahman A. Saieda,b,* 

a National Food Safety Authority (NFSA), Aswan Branch, Aswan, 81511, 
Egypt 

b Ministry of Tourism and Antiquities, Aswan Office, Aswan, 81511, Egypt 

* National Food Safety Authority (NFSA), Aswan Branch, Aswan, 
81511, Egypt. 

E-mail address: saied_abdelrahman@yahoo.com. 

Correspondence                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S1743-9191(22)00539-8/sref1
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref1
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref1
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref2
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref2
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref2
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref3
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref3
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref3
https://www.voanews.com/a/who-monkeypox-won-t-turn-into-pandemic-but-many-unknowns/6595343.html
https://www.voanews.com/a/who-monkeypox-won-t-turn-into-pandemic-but-many-unknowns/6595343.html
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref5
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref5
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref5
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref6
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref6
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref6
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref7
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref7
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref8
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref8
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref9
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref9
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref9
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref10
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref10
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref11
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref11
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref12
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref12
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref12
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref13
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref13
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref13
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref14
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref14
http://refhub.elsevier.com/S1743-9191(22)00539-8/sref15
mailto:saied_abdelrahman@yahoo.com

