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Abstract

Recommendations have been reported regarding the organization of medical and surgical practices in the current COVID-19 
pandemic. Protection of healthcare workers daily exposed to viral transmission is paramount. An evolving understanding of viral 
transmission pathways is a crucial prerequisite for adapting collective and personal protective equipments.
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Introduction
Facing the current COVID-19 pandemic, many countries had to 

adopt strategies to avoid overwhelming healthcare systems. Lock-
down of the population aims to flatten the curve of infections. Post-
ponement of non-urgent surgical procedures enables to increase 
medical resources to treat infected patients. 

Quarantine of population had already been adopted during 
middle ages outbreaks coming from Asia: the Black Plague pan-
demic (1348 - 1352), the Morbus Cholera pandemic (1830) and 
the Spanish Flu (1928) [1]. Because of the rapid spread of SARS-
CoV-2 over the world, protection for healthcare workers is a chal-
lenge, for their own safety, to help in continuity of cares and to 
reduce risk of viral transmission within healthcare settings. Many 
cases of infected healthcare members have been first reported in 
China [2,3], followed by other countries over the world. The risk 
of viral infection of physicians and nurses in ENT practices is high. 
Better understanding of viral transmission is the basis of scientific 
recommendations in the current active or the gradual declining 
pandemic.

Characteristics of coronavirus

Coronavirus’s name is coming from the crown arrangement of 
proteins identified under electronic microscopy at the surface of 

the virus. The viral genome is depending on the virus strain mostly 
hosted in animals [4]. Bats are the main hosts. Mutations in the 
virus structure is responsible for the ability of the virus to attach 
to new receptors types, jumping from an animal host to a human 
host (zoonosis) [5]. Correlation between genomic sequences of 
SARS-CoV-2 of bats and humans is ranging between 88 and 96%. 
Transmission to humans usually occurs through food consumption 
of intermediate host (pangolin) [6,7]. Then adaptive properties of 
the virus enable human-to-human transmission, leading to previ-
ous epidemics such as SARS in China and MERS in Saudi Arabia. 
However, the replication rate of the current SARS-CoV-2 is much 
higher than other strains. 

ACE2 (Angiotensin Converting Enzyme 2) is the cells receptor 
for the virus in animals. Human-to-human transmission would be 
secondary to the virus characteristics to recognize this receptor in 
humans 4). The S-glycoprotein virion on the surface of the virus al-
lows its anchoring to the receptor. After fusion of the membranes, 
the viral RNA is injected into the cell before replication. The virus 
primarily attacks respiratory cells and then spreads to other cell 
types. Virus-cell interactions induce an immune response in hu-
mans through the intense release of cytokines and chemokines that 
cause lung lesions, visible in chest CT-scan even in asymptomatic 
patients [6]. 

Citation: Stephane Ayache. “SARS-CoV-2 Transmission Pathways. Basis for Protection of Healthcare Workers in Otorhinolaryngology Departments”. Acta 
Scientific Otolaryngology 2.11 (2020): 06-08.



Diagnosis of viral infection

Chest CT-scan imaging shows high sensitivity but low specificity 
in the early stage of the disease [7,8]. Therefore, normal chest CT-
scan cannot be considered a sufficient criterion to rule out infec-
tion in a patient [9,10].

Similarly, sensitivity of viral RT-PCR test on nasal samples is low 
(56 - 83%) [11,12] and virus identification may be delayed [11]. 

Serological tests are not recommended for early disease [13,14] 
due to low sensitivity and low specificity [15,16].

There is therefore no test to date that can formally rule out in-
fection in a patient in the early stage of the disease. However, simi-
lar viral loads have been recorded in both symptomatic and asymp-
tomatic patients, suggesting a high potential of viral transmission 
[6].

With no effective treatment to date and no prospect of short-
term vaccine, understanding viral transmission pathways is crucial 
to adapt protective equipments of healthcare workers. 

Transmission by droplets

Projection of droplets from the naso-pharyngeal area is the 
main human-to-human transmission pathway [17,18]. Otolaryn-
gologists are therefore exposed to viral infection in the clinics and 
operative rooms. Personal protective equipment by mask is crucial. 
FFP2/N95 masks provide 95% droplet filtration capacity and a 
higher efficiency than surgical masks [19].

Trans-conjunctival ocular contamination route is also suspected 
[20], as other strains of coronavirus have previously been identi-
fied in tears [21]. Eye protection should therefore be provided by 
googles and/or full-face shields.

Transmission by aerosols

Identification of SARS-CoV-2 in air samples at 1 meter from 
an infected patient for more than 8 hours, as well as detection of 
SARS-CoV-2 particles smaller than 5 microns in the air for at least 3 
hours, strongly suggest the risk of airborne viral transmission [18]. 
Viral particles excreted via droplets can reach 2 meters. Airborne 
virus could travel several hundred meters through bioaerosols, 
as previously demonstrated with SARS, MERS and H1N1 viruses 
[22,23].

Aerosolizing procedures

Healthcare workers could be infected through aerosolizing pro-
cedures. Their origin may be physiological, by coughing or sneezing 

during nasopharyngeal fibroscopy or mechanical, during intuba-
tion, endoscopy and cervical surgery opening upper airways [24].

Application in surgery concerns also procedures using high-
speed drills. Any procedure able to increase air speed reduces the 
size of aerosol particles. Mastoidectomy procedures using high-
speed drills could expose healthcare staff to viral infection within 
operating rooms. Several recommendations concerning the organi-
zation of surgical procedures and safety measures, before, during 
and after surgery have already been reported [18,25-28].

Transmission through surfaces

Viral particles projected by droplets or suspended in the air 
through bio-aerosols can settle on surfaces, according to venti-
lation and air humidity conditions within clinics and operating 
rooms. Survival time of the virus on inanimate surfaces has been 
reported to range from a few hours to 5 days, particularly on plas-
tic, stainless steel and paperboard surfaces, usually encountered in 
healthcare settings [29].

This highlights the value of protective equipments by gloves, 
regular hand cleaning with soap and hydro-alcoholic solutions and 
regular application of 62 - 71% alcohol-based solutions able to in-
activate the virus on surfaces.

Conclusion
Preserving healthcare workers, exposed to viral infection, is a 

priority in the context of the current COVID-19 pandemic and in 
the gradual recovery of surgical activities as the pandemic declines 
in some countries. Better knowledge of viral transmission path-
ways enables to adapt protective procedures, particularly without 
short-term prospect of vaccine, treatment and evolution of the 
pandemic over the world.

Bibliography
1.	 Beaucarnot JL. “La généalogie du coronavirus: des similitudes 

étonnantes”. Revue Française de Généalogie 8 (2020).

2.	 Wu Z and McGoogan JM. “Characteristics of an important les-
son from the Coronavirus disease 2029 (Covid-19) outbreak 
in China. Summary of a report of 72314 cases from the Chi-
nese Center of Disease Control and Prevention”. The Journal of 
the American Medical Association (2020). 

3.	 Zhang Y. “The epidemiological characteristics of an outbreak 
of 2019 novel coronavirus diseases (Covid-19) – China, 2020”. 
China CDC Weekly 2.8 (2020): 113-122. 

4.	 Davenne E., et al. “Coronavirus et CoviD-19: le point sur une 
pandémie galopante”. Revue Medicale De Liege 75 (2020): 218-
225.

07

SARS-CoV-2 Transmission Pathways. Basis for Protection of Healthcare Workers in Otorhinolaryngology Departments

Citation: Stephane Ayache. “SARS-CoV-2 Transmission Pathways. Basis for Protection of Healthcare Workers in Otorhinolaryngology Departments”. Acta 
Scientific Otolaryngology 2.11 (2020): 06-08.

https://www.rfgenealogie.com/s-informer/infos/histoire/la-genealogie-du-coronavirus-des-similitudes-etonnantes
https://www.rfgenealogie.com/s-informer/infos/histoire/la-genealogie-du-coronavirus-des-similitudes-etonnantes
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-52031
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-52031
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-52031


5.	 Dietz L., et al. “2019 Novel Coronavirus (COVID-19) Pandemic: 
Built Environment Considerations To Reduce Transmission”. 
Msystems 5 (2020): e00245-e00220.

6.	 Gabutti G., et al. “Coronavirus: Update Related to the Cur-
rent Outbreak of COVID-19”. Infectious Diseases and Therapy 
(2020): 1-13. 

7.	 Zu ZY., et al. “Coronavirus Disease 2019 (COVID-19): A Per-
spective from China”. Radiology (2020).

8.	 Kanne JP., et al. “Essentials for Radiologists on COVID-19: An 
Update- Radiology Scientific Expert Panel”. Radiology (2020).

9.	 Yang W., et al. “Clinical characteristics and imaging manifes-
tations of the 2019 novel coronavirus disease (COVID-19): A 
multi-center study in Wenzhou city, Zhejiang, China”. Journal 
of Infection (2020). 

10.	 Yang W and Yan F. “Patients with RT-PCR Confirmed COVID-19 
and Normal Chest CT”. Radiology (2020). 

11.	 Xiao AT., et al. “False-negative of RT-PCR and prolonged nucleic 
acid conversion in COVID-19: Rather than recurrence”. Journal 
of Medical Virology (2020). 

12.	 Kokkinakis I., et al. “Covid-19 diagnosis: clinical recommenda-
tions and performance of nasopharyngeal swab-PCR”. Revue 
Médicale Suisse 16.689 (2020): 699-701.

13.	 Cassaniti I., et al. “Performance of VivaDiag COVID-19 IgM/IgG 
Rapid Test is inadequate for diagnosis of COVID-19 in acute 
patients referring to emergency room department”. Journal of 
Medical Virology (2020). 

14.	 Specifications setting out the performance assessment meth-
ods applicable to serological tests detecting anti-SARS-Co-2 
antibodies”. Haute Autorité de Santé, France (HAS) (2020). 

15.	 Li Z., et al. “Development and clinical application of a rapid 
IgM-IgG combined antibody test forSARS-CoV-2 infection di-
agnosis”. Journal of Medical Virology 92.9 (2020): 1518-1524. 

16.	 Guo L., et al. “Profiling Early Humoral Response to Diagnose 
Novel Coronavirus Disease(COVID-19)”. Clinical Infectious Dis-
eases (2020): 310. 

17.	 Zou L., et al. “SARS-CoV-2 Viral Load in Upper Respiratory 
Specimens of Infected Patients”. The New England Journal of 
Medicine 382 (2020): 1177-1179.

18.	 Workman AD., et al. “Endonasal instrumentation and aerosol-
ization risk in the era of COVID-19: simulation, literature re-
view, and proposed mitigation strategies”. International Forum 
of Allergy and Rhinology 10.7 (2020): 798-805. 

19.	 World Health Organization (WHO). “Infection prevention and 
control of epidemic and pandemic prone acute respiratory in-
fections in health care”. WHO Guidelines (2014).

20.	 Xiao AT., et al. “Evaluation of coronavirus in tears and conjunc-
tival secretions of patients with SARAS-CoV-2 infection”. Jour-
nal of Medical Virology (2020).

21.	 Pitkäranta A., et al. “Polymerase chain reaction-based detec-
tion of rhinovirus, respiratory syncytial virus, and coronavirus 
in otitis media with effusion”. The Journal of Pediatrics 133.3 
(1998): 390-394.

22.	 Wang J and Du G. “Covid-19 may transmit through aerosol”. 
Irish Journal of Medical Science (2020): 1-2.

23.	 Yu IT., et al. “Evidence of airborne transmission of the severe 
acute respiratory syndrome virus”. The New England Journal 
of Medicine 350 (2004): 1731-1739.

24.	 Givi B., et al. “Saferty recommendations for evaluation and 
surgery of the Head and Neck during the Covid-19 pandemic”. 
JAMA Otolaryngology-Head and Neck Surgery (2020). 

25.	 Topsakal V., et al. “Prioritizing otological surgery during the 
COVID-19 Pandemic”. B-ENT (2020). 

26.	 Van Gerven L., et al. “Personal protection and delivery of rhi-
nologic and endoscopic skull base procedures during the Co-
vid-19 outbreak”. Rhinology 58.3 (2020): 289-294.

27.	 Ayache S and Schmerber S. “Covid-19 and Otologic/Neuroto-
logic Practices: Suggestions to improve the Safety of Surgery 
and Consultations”. Otology and Neurotology (2020): 1-3.

28.	 Ayache S., et al. “Covid-19 and Ear Endoscopy in Otologic Prac-
tices”. European Archives of Oto-Rhino-Laryngology (2020): 
1-3.

29.	 Van Doremalen N., et al. “Aerosol and Surface Stability of SARS-
CoV-2 as Compared with SARS-CoV-1”. The New England Jour-
nal of Medicine 382 (2020): 1564-1567.

•	 Prompt Acknowledgement after receiving the article
•	 Thorough Double blinded peer review
•	 Rapid Publication 
•	 Issue of Publication Certificate
•	 High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

08

SARS-CoV-2 Transmission Pathways. Basis for Protection of Healthcare Workers in Otorhinolaryngology Departments

Citation: Stephane Ayache. “SARS-CoV-2 Transmission Pathways. Basis for Protection of Healthcare Workers in Otorhinolaryngology Departments”. Acta 
Scientific Otolaryngology 2.11 (2020): 06-08.

https://msystems.asm.org/content/5/2/e00245-20
https://msystems.asm.org/content/5/2/e00245-20
https://msystems.asm.org/content/5/2/e00245-20
https://pubmed.ncbi.nlm.nih.gov/32292686/
https://pubmed.ncbi.nlm.nih.gov/32292686/
https://pubmed.ncbi.nlm.nih.gov/32292686/
https://pubs.rsna.org/doi/10.1148/radiol.2020200490
https://pubs.rsna.org/doi/10.1148/radiol.2020200490
https://pubs.rsna.org/doi/10.1148/radiol.2020200527
https://pubs.rsna.org/doi/10.1148/radiol.2020200527
https://www.sciencedirect.com/science/article/pii/S0163445320300992
https://www.sciencedirect.com/science/article/pii/S0163445320300992
https://www.sciencedirect.com/science/article/pii/S0163445320300992
https://www.sciencedirect.com/science/article/pii/S0163445320300992
https://pubs.rsna.org/doi/pdf/10.1148/radiol.2020200702
https://pubs.rsna.org/doi/pdf/10.1148/radiol.2020200702
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25855
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25855
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25855
https://europepmc.org/article/med/32270938
https://europepmc.org/article/med/32270938
https://europepmc.org/article/med/32270938
https://pubmed.ncbi.nlm.nih.gov/32227490/
https://pubmed.ncbi.nlm.nih.gov/32227490/
https://pubmed.ncbi.nlm.nih.gov/32227490/
https://pubmed.ncbi.nlm.nih.gov/32227490/
https://has-sante.fr/upload/docs/application/pdf/2020-05/has_serological_tests_covid19_specifications.pdf
https://has-sante.fr/upload/docs/application/pdf/2020-05/has_serological_tests_covid19_specifications.pdf
https://has-sante.fr/upload/docs/application/pdf/2020-05/has_serological_tests_covid19_specifications.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25727
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25727
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25727
https://academic.oup.com/cid/article/71/15/778/5810754
https://academic.oup.com/cid/article/71/15/778/5810754
https://academic.oup.com/cid/article/71/15/778/5810754
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://pubmed.ncbi.nlm.nih.gov/32243678/
https://pubmed.ncbi.nlm.nih.gov/32243678/
https://pubmed.ncbi.nlm.nih.gov/32243678/
https://pubmed.ncbi.nlm.nih.gov/32243678/
https://www.who.int/csr/bioriskreduction/infection_control/publication/en/
https://www.who.int/csr/bioriskreduction/infection_control/publication/en/
https://www.who.int/csr/bioriskreduction/infection_control/publication/en/
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25725
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25725
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25725
https://pubmed.ncbi.nlm.nih.gov/9738723/
https://pubmed.ncbi.nlm.nih.gov/9738723/
https://pubmed.ncbi.nlm.nih.gov/9738723/
https://pubmed.ncbi.nlm.nih.gov/9738723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7094991/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7094991/
https://www.nejm.org/doi/full/10.1056/nejmoa032867
https://www.nejm.org/doi/full/10.1056/nejmoa032867
https://www.nejm.org/doi/full/10.1056/nejmoa032867
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2764032
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2764032
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2764032
https://www.b-ent.be/en/prioritizing-otological-surgery-during-the-covid-19-pandemic-13942
https://www.b-ent.be/en/prioritizing-otological-surgery-during-the-covid-19-pandemic-13942
https://pubmed.ncbi.nlm.nih.gov/32441710/
https://pubmed.ncbi.nlm.nih.gov/32441710/
https://pubmed.ncbi.nlm.nih.gov/32441710/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7466917/
https://www.nejm.org/doi/full/10.1056/nejmc2004973
https://www.nejm.org/doi/full/10.1056/nejmc2004973
https://www.nejm.org/doi/full/10.1056/nejmc2004973

