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Infection Risk of COVID-19 in Dentistry Remains Unknown:
A Preliminary Systematic Review
Michael Levit, DMD* and Leah Levit, MSc†
Background: COVID-19 is a novel viral respiratory disease caused by a
member of the coronavirus family, SARS-CoV-2, and has been declared as
a pandemic on March 2020. Dental practitioners are routinely exposed to
infectious bodily excretions, for example, saliva, blood, and respiratory
excretions. Therefore, they are in the first line of SARS-CoV-2 infection-prone
health care providers. The purposes of the current review are to trace docu-
mented cases of COVID-19 transmission inside dental settings worldwide
and to explore the clinical management of these cases.
Methods: We searched MEDLINE and Google Scholar for all possible
reported cases of COVID-19 transmission in dental practice as of December 1,
2019, until May 13, 2020. Multiple terms and combinations were used, in-
cluding “coronavirus,” “COVID-19,” “SARS-CoV-2,” “dental,” “dentistry,”
“transmission,” and “nosocomial.”Articles that were not written in English
were excluded.
Results: A total of 78 articles were found from December 29, 2019, until
May 13, 2020. Of these, 31 articles discussed the risks related to dental prac-
tice and recommended infectionmanagement protocols for dental health care
personnel. Of these articles, only 1 had reported data on transmission of
COVID-19 in dental practice. Two possible transmissions of COVID-19
to dental personnel were reported in China before its recognition as an
epidemic.
Conclusions: Although it seems that there are almost no reported cases
of infection by SARS-CoV-2 during dental treatments, occupational
or nosocomial transmission could not be ruled out. Hence, further prospec-
tive assessment of COVID-19 transmission is urgently required, and care-
ful and protective measurements are necessary to avoid infection during
dental practice.
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C oronavirus disease (COVID-19) is a novel disease caused by
a member of the coronavirus family that originated in Wuhan,

Hubei, China, in December 2019.1 This infectious agent was first
named 2019-nCoVand then officially SARS-CoV-2 by the World
Health Organization. Over the past few months, the infection has
spread to 188 countries and regions worldwide. On March 11,
2020, the World Health Organization has declared COVID-19 as
a pandemic because the number of cases reached more than
118,000.2 As of May 13, 2020, there have been 4,291,081
laboratory-confirmed cases of COVID-19 worldwide, with 293,157
global deaths and 1,507,598 global recoveries.3 Given thewidespread
transmission of SARS-CoV-2 and the reports of its spread to health
care providers,4 dental health care personnel (DHCP) are at most
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risk for nosocomial infection and can become potential carriers of
the disease.5,6

SARS-CoV-2 effectively uses angiotensin-converting enzyme
2 receptor for cell invasion.7 Angiotensin-converting enzyme 2
receptor was found to be expressed in the epithelium of the
rhino-respiratory and parts of gastrointestinal tracts, as well as
the bladder, myocardial cells, oral mucosa, gingival tissue, and
salivary glands.8,9 Because salivary gland epithelial cells share
the angiotensin-converting enzyme 2 receptor, saliva might poten-
tially become a major source of the virus.10 Even after patient re-
covery, recurrence during the convalescence period was reported.11

This is plausible because the presence of some virus strains in saliva
for as long as 29 days has been reported in the literature.12,13 The
viral loads of SARS-CoV-2 in various human specimens were re-
ported as following: anterior nasal mucosa, 6.1 log10 copies/mL

14;
oropharynx, 5.2 log10 copies/mL15; nasopharynx, 5.4 log10
copies/mL16; and saliva, 4.1 log10 copies/mL.16 The minimum in-
fectious dose for SARS-CoV-2 is yet unknown but guessed to be a
few hundreds of virions.17

Human-to-human transmission of COVID-19 is now believed
to be mainly via saliva-associated respiratory droplets and contact
transmission. Saliva droplets are generated when breathing, talking,
coughing, or sneezing and are formed as particles of moisture and
droplet nuclei of microorganisms.18 Large droplets and splatter (di-
ameter >50–60 μm) tend to fall ballistically to the ground, so the
risk of pathogen transmission is limited to individuals in close prox-
imity to the infector (1–2m).19,20 Small droplets (diameter≤50 μm)
are likely to evaporate into droplet nuclei (diameter <10 μm), which
sustain in the air for protracted periods, and then become potentially
transmitted by air flow over a longer distance as aerosol.18,21 After
being suspended in the air, the droplets and aerosol continue to pose
a risk by settlement on environmental surfaces.8

COVID-19 might be disseminated by many routes, most of
which are, unfortunately, very common in the daily dental prac-
tice. Dental and oral surgery drills, as well as ultrasonic devices
and the triple syringe, form aerosol and splatter, which are com-
monly contaminated with bacteria, viruses, fungi, and blood.22–25

Moreover, as validated by numerous studies, strong evidence indi-
cates that the severe acute respiratory syndrome virus (SARS)
spreads through aerosol transmission.26

Although not completely understood at this stage, aerosol
and fomite transmission of SARS-CoV-2 is plausible as the virus
can remain viable and infectious in aerosols for at least 3 hours
and on surfaces for days.27,28

There is an increasing body of evidence to suggest that
human-to-human transmission rate from asymptomatic patients
(4.1%) is statistically similar to that from symptomatic patients
(6.3%).29 Alarmingly, emerging data from European countries
and the United States point tovery high proportions of asymptom-
atic COVID-19 carriers, estimated to range from 25% to 50% of
all confirmed cases. Therefore, asymptomatic and presymptom-
atic patients are both major sources of SARS-CoV-2 transmission,
as they are covert and show no warning signs to health care
workers or laypersons at the time of contact.30 The high airborne
infectiveness of SARS-CoV-2 was demonstrated by COVID-19
s Diseases in Clinical Practice • Volume 29, Number 2, March 2021
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outbreak on March 2020 in Skagit country, Washington, United
States. After a 2.5-hour choir practice attended by 61 persons, 1
minimally symptomatic choir member transmitted SARS-CoV-2
to as many as 52 other choir members even though most of the
people were at least 2 m apart.31

There are currently no data available to validate the level of
risk of SARS-CoV-2 transmission during dental practice, nor liter-
ature to support whether DHCP are adequately protected by current
proposed protective equipment.5 Necessarily, the purposes of the
current article are to review documented transmission of COVID-19
in dental settings and to review the reported risks of COVID-19
transmission to DHCP and to visitors of dental facilities.

MATERIALS AND METHODS
We conducted a comprehensive literature search, using

MEDLINE and Google Scholar, to find all possible reported cases
of any form of COVID-19 transmission in dental practice. The
search covered the period from December 1, 2019, until May 13,
2020. We used a combination of the following search terms: (coro-
navirus or COVID-19 or SARS-CoV-2) with (dentistry or dental)
with (transmission or nosocomial). Because the available clinical
data on COVID-19 transmission in dental settings are scarce, all ar-
ticles that matched the search terms were full-text retrieved. The
terms “transmission” and “nosocomial” as well as “contract,” “con-
tagion,” “infect,” and “case” were sought in the text of each article
with the purpose of identifying documented cases of COVID-19
transmission in dentistry. Moreover, each article was sought for
any other appropriate relevancy. Efforts were made to exclude from
FIGURE 1. Systematic search results classified according to topics and re
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Google Scholar articles that were already retrieved by MEDLINE,
to avoid an overlap between results. Non-English written articles
were excluded; however, their abstracts were examined for relevancy.

RESULTS
A total of 78 articles matched the search terms and were in-

cluded in the current review (Fig. 1). Ten articles were not relevant
to dentistry. These irrelevant articles incidentally appeared on
search because of inclusion of the word “dentistry” in the affilia-
tion of their authors or because “dentistry” or “dental”were encoun-
tered for some other reasons. Therewere 62 articles that were relevant
to either dentistry or oral surgery fields and were full-text retrieved
and further analyzed and traced for reports on COVID-19 transmis-
sion. Only 1 article had an actual report on COVID-19 transmission
in dental practice. All possible relevant data on COVID-19 trans-
mission that were retrieved from all the analyzed articles are sum-
marized in Table 1.

DISCUSSION
The current article has systematically reviewed literature

available on COVID-19 transmission in dental settings and found
no reported cases of transmission since its declaration as a pan-
demic. Also, no experimental or epidemiological studies consider-
ing dental occupational COVID-19 transmission were found.Meng
et al anecdotally reported 9 cases of COVID-19 transmissions
to DHCP whowere using standard precautions in China, before
quarantine on Wuhan region was imposed.32 Of these 9 cases,
only 2 could not be excluded to be caused by occupational
levancy.
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TABLE 2. The Longest Reported Duration of Viral Viability of SARS-CoV-2 and Other Human Coronaviruses on
Various Surfaces Over Time

Material

Time to
SARS-CoV-2
Decay Below

Detection Limit

Longest Reported
Viable Human Strain

Other Than
SARS-CoV-2

Examples in
Dental Care

Metals
Stainless steel 48 h24

7 d23
5 d39 HCoV-229E Hand and rotating instruments

Copper 4 h24 <40 min40 HCoV-229E Bur cleaning brush
Dental Amalgam (as alloy)

Aluminum Not reported 8 h39 HCoV-229E
HCoV-OC43

Endo ruler
Bur holder

Zinc Not reported 120 min40 HCoV-229E Dental Amalgam (as alloy)
Natural polymers

Cardboard 24 h24 Not reported Packages
Wood 2 d23 4 d39 SARS-CoV-P9 Wedges

Bite stick
Paper 3 h23

(printing and tissue paper)
5 d39 SARS-CoV-P9 Questionnaires and forms

Synthetic polymers
Plastic 72 h24 9 d39 SARS-CoV-FFM1 Dental unit handles and

control panel
Dispensers

Polyvinyl chloride (PVC) Not reported 5 d39 HCoV-229E Saliva ejector
Vacuum suction pipe

Silicon rubber Not reported 5 d39 HCoV-229E Polishing burs
Mixing cups
Handpiece tubing

Teflon (Polytetrafluoroethylene) Not reported 5 d39 HCoV-229E Dental tape
Others

Glass 4 d23 5 d39 HCoV-229E Mixing plate
Light cure tip

Ceramic Not reported 5 d39 HCoV-229E Porcelain fused to metal crowns
Surgical latex glove Not reported 8 h39 HCoV-229E

HCoV-OC43
–

Disposable gown Not reported 2 d39 SARS-CoV-GVU6109 –
Mask, inner layer 7 d23 Not reported –
Mask, outer layer >7 d23 Not reported –
Cloth 2 d23 Not reported –
Banknote 4 d23 Not reported –

Levit and Levit Infectious Diseases in Clinical Practice • Volume 29, Number 2, March 2021
exposure after epidemiological investigation. Izzetti et al33 re-
ported the measures of COVID-19 prevention in Italy; however,
they could not conclude whether these measures were efficient
enough to prevent COVID-19 transmission. Also, they did not re-
port if any transmission had actually occurred. These findings are
surprising, knowing that health care workers were highly infected
with COVID-19, as documented in numerous studies.34–36

The absence of documented cases of COVID-19 transmis-
sion in dental practice since its recognition as a pandemic should
be interpreted with great caution, as dental practitioners appear on
worldwide reports of deaths from COVID-19. As of May 12, 2020,
Medscape honored 1012 health workers who have already died of
COVID-19, regardless whether they were practicing and whether
infection control tracing was done.37 Of them, 22 were DHCP: 20
dentists, 1 dental nurse, and 1 dental technician; 13 dentists were
from Italy and 7were aged 48 to 78 years (with an average of 66 years)
(the age of the other 6 dentists was not reported). As of March
2019, most dentists in Italy were aged 20 to 60 years (88.88%).38,39

The mortality rate in this age group from COVID-19 is much lower
e74 www.infectdis.com
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(0.1%–2.7%) than in the general population of Italy (13.7%).40 This
may explain why only 13 dentists were reported to die of COVID-19,
but this may also lead to an alarming possibility that a much higher
number of dentists were infected but not reported, despite very high
level of personal protective equipment (PPE) adopted in Italy
(Table 1). Although Medscape's report includes cases of death
not directly resulting of COVID-19, still, these data strongly sug-
gest that at least several dentists might have contracted COVID-19
during dental practice. However, in the clinical setting of a dental
practice, droplet exposure is so prevalent that the number of deaths
might have been underreported.

Past evidence has shown that most of SARS-CoV and
MERS-CoV cases were associated with nosocomial transmission
in hospitals, resulting, partly, from use of aerosol-generating pro-
cedures performed on patients with respiratory diseases.41 Inter-
estingly, it is reassuring that, to date, there have been no documented
cases of SARS transmission in dental settings. This can result from
several factors, unique for SARS and MERS, but absent in
COVID-19; first, SARS and MERS transmission has not been
© 2020 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 2. Tentative prospective cohort study protocol for assessment of COVID-19 transmission dynamics in dental health care settings
through estimates of the secondary infection rate among DHCP, risk factors for infection, effectiveness of PPE, and possible routes of
transmission.

Infectious Diseases in Clinical Practice • Volume 29, Number 2, March 2021 Infection Risk of COVID-19 in Dentistry
documented during the incubation period before febrile symptoms.
Second, it is unlikely that patients with SARS orMERSwould visit
a dentist for an elective treatment while they were in the acute phase
of the disease, because of high fever and other, rather debilitating,
attendant symptoms.42 Third, based on current epidemiological data,
COVID-19 has higher transmissibility than SARS-CoVand MERS-
CoV,11 with up to 44% of COVID-19 transmissions occurring at the
presymptomatic stage.43 Hence, it is plausible that COVID-19 trans-
mission would occur in dental settings, unlike past evidence with
SARS and MERS.

Several techniques are aimed at preventing COVID-19 trans-
mission in dental settings. These techniques include the use of best
possible PPE, allowing fresh air in between patients, meticulous
hand hygiene, and sterilization procedures aimed at inactivating,
destroying, or removing pathogens from any surface or instruments.20

Because small particles in aerosol might remain suspended in indoor
environments for 3 to 4 hours, a good ventilation or air conditioning
system in dental offices may be as important as PPE. In addition,
COVID-19 screening questionnaires are completed and patient's
body temperature is measured before any dental visit. In cases other
than emergencies, all patients with any symptom consistent with
COVID-19, positive testing, or potential previous exposure are
deferred for at least 2 weeks.4 Previsit screening of COVID-19
© 2020 Wolters Kluwer Health, Inc. All rights reserved.
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by nasal swab or antibody analysis was also suggested.44 Control
of fomite transmission of SARS-CoV-2 presents a tremendous
challenge in dentistry because of a combination of high variety of
materials commonly used in dental routine, with a prolonged and
variable temporal decay of the viral inoculum (Table 2).23,24,45,46 In-
adequate disinfection of surfaces or unnoticeable contamination of
dental supply (ie, secretions, aerosol) presents an additional unex-
pected threat of COVID-19 transmission. However, the existing
data on surface persistence are based on experimental conditions
only and do not necessarily reflect all clinical situations, particu-
larly in dentistry.

To date, the most common strategy to manage suspected
COVID-19 transmission in dental practice was to quarantine the
potentially infected persons for as long as 14 days and to report
health authorities. This may also be referred to as the “watch and
see” strategy, unlike very dedicated guidelines of assessment and
prevention in cases of exposure to other well-known infectious
agents, like HIV.47 A more dedicated risk assessment should be
adopted, based on clinical experience and evidence of COVID-19
transmission. Therefore, an urgent need for systematic collection,
analysis, and publication of the exact occurrence of COVID-19
transmission in dentistry is required. Similar demand on analysis
and publication of COVID-19 transmission and death cases in other
www.infectdis.com e75
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health care workforces was already highlighted.35 For this reason,
we propose a tentative prospective protocol for tracing COVID-19
transmission in dental settings (Fig. 2).

CONCLUSIONS
The risk of a dental practitioner being positive for COVID-19

and potentially infecting patients, accompanies, and other DHCPs
should not be underestimated. The theoretical risk of SARS-CoV-2
transmission in dentistry is significant and justifies fairly stringent
airborne precautions. A constant source of COVID-19 infection in
dental settings might create a micro epicenter with many potential
infectees, until the source is traced through epidemiological investi-
gation. According to the current available evidence, the potential
risk to DHCP from occupational exposures has not been adequately
assessed by epidemiologic studies in health care setting and should
be further investigated.

REFERENCES
1. Mahase E. China coronavirus: WHO declares international emergency as

death toll exceeds 200. BMJ. 2020;368:m408.

2. World Health Organization. WHO director-general's opening remarks at
the media briefing on COVID-19. 2020. Available at: https://www.who.int/
dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-
briefing-on-covid-19—11-march-2020. Accessed June 3, 2020.

3. John Hopkins University and Medicine. COVID-19 Dashboard by the
Center for Systems Science and Engineering (CSSE) at John Hopkins
University. 2020. Available at: https://coronavirus.jhu.edu/map.html.
Accessed May 13, 2020.

4. Ather A, Patel B, Ruparel NB, et al. Coronavirus disease 19 (COVID-19):
implications for clinical dental care. J Endod. 2020;46:584–595.

5. Centers for Disease Control and Prevention. Guidance for dental settings.
2020. Available at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/
dental-settings.html. Accessed May 27, 2020.

6. The New York Times. The workers who face the greatest coronavirus risk.
2020. Available at: https://www.nytimes.com/interactive/2020/03/15/
business/economy/coronavirus-worker-risk.html. Accessed May 26, 2020.

7. Zhou P, Yang XL,WangXG, et al. A pneumonia outbreak associatedwith a
new coronavirus of probable bat origin. Nature. 2020;579:270–273.

8. Xu R, Cui B, Duan X, et al. Saliva: potential diagnostic value and
transmission of 2019-nCoV. Int J Oral Sci. 2020;12:11.

9. Xu H, Zhong L, Deng J, et al. High expression of ACE2 receptor of
2019-nCoVon the epithelial cells of oral mucosa. Int J Oral Sci. 2020;12:8.

10. Liu L, Wei Q, Alvarez X, et al. Epithelial cells lining salivary gland ducts
are early target cells of severe acute respiratory syndrome coronavirus
infection in the upper respiratory tracts of rhesus macaques. J Virol. 2011;
85:4025–4030.

11. Chen D, Xu W, Lei Z, et al. Recurrence of positive SARS-CoV-2 RNA in
COVID-19: a case report. Int J Infect Dis. 2020;93:297–299.

12. Barzon L, Pacenti M, Franchin E, et al. Infection dynamics in a traveller
with persistent shedding of Zika virus RNA in semen for six months after
returning from Haiti to Italy, January 2016. Euro Surveill. 2016;21:30316.

13. Zuanazzi D, Arts EJ, Jorge PK, et al. Postnatal identification of Zika virus
peptides from saliva. J Dent Res. 2017;96:1078–1084.

14. WangW,XuY, GaoR, et al. Detection of SARS-CoV-2 in different types of
clinical specimens. JAMA. 2020;323:1843–1844.

15. To KK, Tsang OT, Leung WS, et al. Temporal profiles of viral load in
posterior oropharyngeal saliva samples and serum antibody responses
during infection by SARS-CoV-2: an observational cohort study. Lancet
Infect Dis. 2020;20(5):565–574.

16. Iwasaki S, Fujisawa S, Nakakubo S, et al. Comparison of SARS-CoV-2
detection in nasopharyngeal swab and saliva. J Infect. 2020;81(2):
e145–e147.
e76 www.infectdis.com

Copyright © 2021 Wolters Kluwer H
17. The New York Times. It's not whether you were exposed to the virus. It's
how much. 2020. Available at: https://www.nytimes.com/2020/05/29/
health/coronavirus-transmission-dose.html. Accessed July 29, 2020.

18. KohnWG, Collins AS, Cleveland JL, et al. Guidelines for infection control
in dental health-care settings—2003. MMWR Recomm Rep. 2003;52
(RR-17):1–61.

19. Tang JW, Li Y, Eames I, et al. Factors involved in the aerosol transmission
of infection and control of ventilation in healthcare premises. J Hosp Infect.
2006;64:100–114.

20. Lo Giudice R. The severe acute respiratory syndrome Coronavirus-2
(SARS CoV-2) in dentistry. Management of biological risk in dental
practice. Int J Environ Res Public Health. 2020;17:3067.

21. Cole EC, Cook CE. Characterization of infectious aerosols in health care
facilities: an aid to effective engineering controls and preventive strategies.
Am J Infect Control. 1998;26:453–464.

22. Szymańska J. Dental bioaerosol as an occupational hazard in a dentist's
workplace. Ann Agric Environ Med. 2007;14:203–207.

23. IshihamaK, Iida S, KoizumiH, et al. High incidence of blood exposure due
to imperceptible contaminated splatters during oral surgery. J Oral
Maxillofac Surg. 2018;66:704–710.

24. Al-Eid RA, Ramalingam S, Sundar C, et al. Detection of visually
imperceptible blood contamination in the oral surgical clinic using forensic
luminol blood detection agent. J Int Soc Prev Community Dent. 2018;8:
327–332.

25. Coulthard P. Dentistry and coronavirus (COVID-19)—moral
decision-making. Br Dent J. 2020;228:503–505.

26. Jones RM, Brosseau LM. Aerosol transmission of infectious disease.
J Occup Environ Med. 2015;57:501–508.

27. Chin AWH, Chu JTS, Perera MRA, et al. Stability of SARS-CoV-2 in
different environmental conditions [published online ahead of print April 2,
2020]. Lancet Microbe. doi:10.1016/S2666-5247(20)30003-3.

28. van Doremalen N, Bushmaker T, Morris DH, et al. Aerosol and surface
stability of SARS-CoV-2 as compared with SARS-CoV-1. N Engl J Med.
2020;382:1564–1567.

29. Chen Y, Wang AH, Yi B, et al. Epidemiological characteristics of infection
in COVID-19 close contacts in Ningbo city. Zhonghua Liu Xing Bing Xue
Za Zhi. 2020;41:667–671.

30. Ren YF, Rasubala L, MalmstromH, et al. Dental care and oral health under
the clouds of COVID-19 [published online ahead of print Apr 24, 2020].
JDR Clin Trans Res. doi:10.1177/2380084420924385.

31. Hamner L, Dubbel P, Capron I, et al. High SARS-CoV-2 attack rate
following exposure at a choir practice—Skagit County,Washington,March
2020. MMWR Morb Mortal Wkly Rep. 2020;69:606–610.

32. Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerging
and future challenges for dental and oral medicine. J Dent Res. 2020;99:
481–487.

33. Izzetti R, Nisi M, Gabriele M, et al. COVID-19 transmission in dental
practice: brief review of preventive measures in Italy. J Dent Res. 2020;
99(9):1030–1038.

34. Binkin N, Salmaso S, Michieletto F, et al. Protecting our health care
workers while protecting our communities during the COVID-19
pandemic: a comparison of approaches and 294 early outcomes in two
Italian regions. medRxiv. doi.org/10.1101/2020.04.10.20060707.

35. Kursumovic E, Lennane S, Cook TM. Deaths in healthcare workers due to
COVID-19: the need for robust data and analysis. Anaesthesia. 2020;75(8):
989–992.

36. The Lancet. COVID-19: protecting health-care workers. Lancet. 2020;
395:922.

37. Medscape. In memoriam: healthcareworkers who have died of COVID-19.
2020. Available at: https://www.medscape.com/viewarticle/927976#vp_1.
Accessed May 13, 2020.
© 2020 Wolters Kluwer Health, Inc. All rights reserved.

ealth, Inc. All rights reserved.

https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://coronavirus.jhu.edu/map.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/dental-settings.html
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://www.nytimes.com/2020/05/29/health/coronavirus-transmission-dose.html
https://www.nytimes.com/2020/05/29/health/coronavirus-transmission-dose.html
https://www.medscape.com/viewarticle/927976#vp_1
http://www.infectdis.com


Infectious Diseases in Clinical Practice • Volume 29, Number 2, March 2021 Infection Risk of COVID-19 in Dentistry
38. Statista. Number of male dentists in Italy in 2019, by age groups. 2020.
Available at: https://www.statista.com/statistics/983852/number-of-male-
dentists-by-age-group-in-italy. Accessed May 31, 2020.

39. Statista. Number of female dentists in Italy in 2019, by age groups. 2020.
Available at: https://www.statista.com/statistics/983864/number-of-female-
dentists-by-age-group-in-italy. Accessed May 31, 2020.

40. Statista. Coronavirus (COVID-19) death rate in Italy as of May 25, 2020,
by age groups. 2020. Available at: https://www.statista.com/statistics/
1106372/coronavirus-death-rate-by-age-group-italy. Accessed
May 31, 2020.

41. Chowell G, Abdirizak F, Lee S, et al. Transmission characteristics
of MERS and SARS in the healthcare setting: a comparative study. BMCMed.
2015;13:210.

42. Samaranayake LP, Peiris M. Severe acute respiratory syndrome and
dentistry: a retrospective view. J Am Dent Assoc. 2004;135:1292–1302.
© 2020 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2021 Wolters Kluwer 
43. He X, Lau EHY, Wu P, et al. Temporal dynamics in viral shedding and
transmissibility of COVID-19. Nat Med. 2020;26:672–675.

44. Sharma S, Kumar V, Chawla A, et al. Rapid detection of SARS-CoV-2 in
saliva: can an endodontist take the lead in point-of-care COVID-19 testing?
Int Endod J. 2020;53:1017–1019.

45. Kampf G, Todt D, Pfaender S, et al. Persistence of coronaviruses on
inanimate surfaces and their inactivation with biocidal agents. J Hosp
Infect. 2020;104:246–251.

46. Warnes SL, Little ZR, Keevil CW. Human coronavirus 229E remains
infectious on common touch surface materials.MBio. 2015;6:
e01697–e01615.

47. Centers for disease control and prevention. Updated U.S. public health
service guidelines for the management of occupational exposures to HIV
and recommendations for postexposure prophylaxis. 2018. Available at:
https://stacks.cdc.gov/view/cdc/20711. Accessed June 6, 2020.
www.infectdis.com e77

Health, Inc. All rights reserved.

https://www.statista.com/statistics/983852/number-of-male-dentists-by-age-group-in-italy
https://www.statista.com/statistics/983852/number-of-male-dentists-by-age-group-in-italy
https://www.statista.com/statistics/983864/number-of-female-dentists-by-age-group-in-italy
https://www.statista.com/statistics/983864/number-of-female-dentists-by-age-group-in-italy
https://www.statista.com/statistics/1106372/coronavirus-death-rate-by-age-group-italy
https://www.statista.com/statistics/1106372/coronavirus-death-rate-by-age-group-italy
https://stacks.cdc.gov/view/cdc/20711
http://www.infectdis.com

