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RESUMEN

AntecedentesEl nuevo coronavirusSas-CoV-2, detectado en China en diciembre de 2019
origin— la pandemia mundial COVID quehaafectadca mis de 70 millones dagentesEl

virus es altamente infeccioso por contaminaci—n. &#reallo,los dentistas son considerados

como profesionalesedalto resgo de contaminaci—n. Deben ser conscientes de los riesgos de
transmisi—n y seguir las recomendaciones oficiales para protegerse como a sus pacientes.
Ademts, las cZlulas humanas huZspedes del virus se encuentran en muchos —rganos vitales,
pero ambiZn & el medio oral, lo quinplica posibles afecciones orales de COVIB.

Objetiva Esta revisi—ae literaturapretendeexplicar c—mo el nuevo coronavirus afecta a la
saludbucodental a la prictica diaria de la odontolog'a

MZtodos Usamosbase de datosPubMed SciELO y Wiley Online Librarycon laspalabras
FODYH-3FR¥GGE QWL VoW \" 3VPDWRQDYLUXV™ 3RUDGHQWDQLIH!
3SHULRGRQW LW L VrambiZaDgd LeRavhR@Oglblicaciones de organizaciones
cientificas ywebsde Odontostomatolog' &—d se incluyeron estudios realidts en humangs

escritos en inglZs y espa—ol

Discusi—nLos casogl'nicosy series sobre las manifestaciones oraleR @OVID-19 n
escasosSus autoresiencionanesiones intraorales asuchas formagy localizaci—niférentes

gue pueden deberse a la inmunodepresi—n originada por infecci—n viral. Se necesita mits
evidencia cient'ficapara concluir sobre la semiolog'a oral da COVID-19. Las
recomendaciones mundiales incluyen el uscegeips de protecci—n individugara los
trabajadorey la desinfecci—n frecuenteldg superficies potencialmente contaminamtaso

medidas preventas contra la transmisi—n del S20%/-2. Los profesionales y especialistas de

la odontolog’ase venobligadosa cambiar sus protocolos y a desarrollar habilidaates

telediagn—stico para garantizar una actividad mis segura.



Conclusi—nLas profesiones odontol—gicas se ven muy afectadas por la aparici—n del Sars
CoV-2 y necesitan evoluciongradaptarse a la nuegéduaci—n planteada por la pandemia del
COVID-19. Es necesario adoptar medidas preventivas para proporcionar una aten@san sanit
bucodentamissegura y realizaextmemrsintraoraksde los pacienteafectados po€OVID-

19 para diagnosticar y tratasleanifestaciones oralpsovocadas poestaenfermedad.



ABSTRACT

Background The new coronavirus SarsCoV-2, deteted in China in December 2019
originated the global COVIEL9 pandemic thaffected more than 70 million platients The

virus is highlyinfectivethrough airborne contaminatiofnherefore, demgtsare considered high

risk professionaldor contamination. Theghould be aware of transmission risks &oitbw
official recommendationsotprotect themselves and their patierfisrthermore, huwen host
cells for the virus are found in many vital orgdng alsoin oral medium, which leads to
investigate orpossibleoral affectations of COVIBP19.

Objective This literature review aims to explain how the novel coronavirus disease outbreak
impacs oral health and dailgentalpractice

Methods We searchedPubMed SciELO and Wiley Online Librarydatdass using the
following keywords <ovid °, dentistry, arscowv ~  cbronavius’, “oral",
"manifestation”, "dental", "periodontitis" andaerosol. Scientific organizatios and
odontostomatologwebsites weralsoscreened for puldations Only human &idies written

in Englishand Spanish.

DiscussionCase reports and series on COVIB oral manifestations are scarce. They mention
many different tpesand location®f intraoral lesions that can be dughie immunodepression
originated byhe viral infection. More evidence is needed in the future to conclude on GOVID
19 oral semiology. Worldwide recommendations and guidelines include wgaeisgna
protective equipmerdr frequent disinfection of touched areas of the dental clinic as preventive
measures against Sa8toV-2 transmission. Dental professionals and specialists are obligated
to change their protocols and develop teledentistry skillagare a safer activity.

Conclusion Dental professions are highly affected by the $20¥%-2 emergencand needs to
evolve and adapt to the new situation brought up by the C&¥ipandemic. Preventive

measures need to be taken to provide safe oral haadthod intraoral examination of patients



with COVID-19 should be carried out in order to diagnosetegat oral manifestations of the

disease.
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1. INTRODUCTION

1.1COVID-19 novel disease emergenemd SarsCoV-2

Emergencef a new disease

At the end of year 2019, several casesmédasevere acute pulmonary disease of unknown
etiology werereported in Wuhan City, ithe Hubei province ofChina. During the filowing
months, te number of cases increased considerably and many affectedluadsvdiedThe
diseasespread all throughout Europe and then worldwide, constraitiagWorld Health
Organization (WHO) to declare an official pandemic aterthe 11" of March of 202Q(1,2).
In an official situation report publishedkebruary 2020, theonditionwas named Coronavirus
Disease 2019 (COVIE19) by the WH@3). The pandemic which started from Dedser 2019
has caused over 109 million laborat@mgnfirmed infections and over 2.4 million death cases
worldwide by March 202(4).
Etiologyof COVID-19

Thepathogenesponsible for threspiratory syndromieas beemapidlyidentified as a virus
belonging to theCoronoviridae YL U XV H YV §s the RBévere acute respiratory syndrome
(SARSCoV) and theMiddle East respiratory syndrome (MER®V)(1,5,6) Consequentlyit
was ILUVW QIPNb&I Corona Virus(2019nCoV) before beingenamedew months
laterasSarsCoV- VW D Q G Bé&ydrel&lte tespiratory syndrome Corona Virjsi@me
under whichit is broadly known todayby the scientific communit{i,7). As the other
coronaviruses it is highly infective, and especially through an airborne mode of
transmissiofi).

According to the latestpidemiological and genetstudies performed, the SateV-2
humaninfectionis a zoonosisdue toa single transmissiofitom an animal. The subsequent
rapid humarto-human transmissioof the coronavirus has been at tngin ofthe COVID-19

epidemid1,5,8) According to Zhou et al., the Sa@oV-2 may be originating from a bat as



many other coronavirusebut the existence of an intermediatenaal host between bat and

human is highly suggesté)6,9) A scheme of the emergent S&eV-2 virus and its principal

E Spike Glycoprotein
S Protein

features is presesd onFigure 1.

Viral envelope

Single-stranded RNA + N protein
Nucleocapsid

Figure 1- SarsCoV-2. Original figure based a BioDigital platform

SarsCoV-2 virus pathogenicity

The SarsCoV-2 is a1 RNA virus causingCOVID-19 diseas€l0). Viruses are parasites
which means that to live and replicate, they previously need to infect a hosheearsCoV-
2 encodes for membrane protelike the spike glycoprotein (S proteitijat allowits adhesion
with specific receptor Q KRV W F HICrQ Q) Yh& Spebtdinfpkesents a strong interaction
with the angiotenshtonverting enzymd (ACE-2)(9) andthe SarsCoV-2 mayuse ACE-2 as
receptorto enterhost cell§l,5,7,10) These findings suggest that A@Eexpressing cells are
likely to act as targets for the virus. the human body ACE-2 arefoundin alveolar cells of
lungs, enterocytesmyocardialand urothelialcells and epithelial cells of esophagus and

kidney(1,11) The presence of AGE expressing cells in the oral cavitgs also beestudied



with the expression of AGR moleculegpresent in oral environmebeinghigherin the floor

of the mouththeoral tongueand its baseompare to other oral tissu¢$l). The SarsCoV-2
pathway of infection is mainly by airborrend direct contactaith contaminated surfaces
before touching yes, mouth or nog&). Airborne infection isnade possibléhroughflYgge
droplets released by talking, coughing, and exhaliflgey are from oropharyngeal and
nasopharyngeal origin and associated with s@l®aFigure 2 showsthe speed and distance
tha can be reach bgerosols and dropletSarsCoV-2 virusseems to demonstrate a variable

incubation periodhatextends from 3 to 14 dafis.

EXHALATION vo= 1 m/s
T\

DROPLETS (60-100pm)

SNEEZE vo= 50 m/s
AEROSOL (<10um)

>
Zm >6m

Figure 2- Aerosol and drolets distance of projection while coughing, sneezialiking and

exhaling Original figure with data extractefdom reference¢l,13,14)
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1.2COVID -19 manifestations and diagnosis

COVID-19 general manifestations

Infected humans by SafoV-2 will exhibit variable symptomatology depending on the
KRVWIV LPPXQ ith stadtvsnH &€LK EBp IOranges from the absence of symptoms
to a potentially lethal interstitial bilateral pneumdaja Common symptoms of the illness are
fever, dry cough, extreme fatiguasthenia, myalgiaand even dyspn€h11,17) Headachge
dizziness, abdominal pain, diarrheend vomitinghave also been reported with lower
prevalencéll). Unfortunately,n some cases, there is a worsening of symptoms leading to a
severe respiratory impairmedue to alveolar damagand a need for hospitalization and
asssted ventilation. According to an early study conduciad99 patientsn Wuhan City
(epicenter of theepidemic), the most severe form occurred in 15% to 25%etasesvith
confirmed pneumon(&). In addition, a higher risk ahrombosis has been detected through
blood analysis in some COVHDO patient§l7,18) Among patients presenting ilch to
moderate pneumonia, mucocutaneous manifestations h#see been reported being
palmoplantar and oral involvements the most frequemtcountered@¢onditiong19).
COVID-19 diagnosis

The principal challenge in thelinical diagnosis of the COVIEL9 disease is that

reportedsymptoms are not specifitn order to help in the differential diagnosise Kansas
Department of Health ahEnvironmenpublished a poster gathering symptoms of CONLED
the usual winter cold]u, and allergies to compare th&). As seen ofable 1, seasonal flu
is the disese that sharamostsymptomswith COVID-19. However, theommon appearance
of shortness of breattanosmialpss of sme)l andageusia (loss of tasteynong COVID19
affected patients considered more specific of the disease although it can be confguvithin
allergieg1,20) The diagnosis of COVIEL9 is also based on epidemiological findings as

involving patients that have had previous contacts with infected individuals 14 days before

%



symptoms apparancél). Additionally, it has been reported that more seythal) forms of

the disease are likely to occur 40 years old patients with comorbidit{@4.,22)

SYMPTOMS COVID-19 COLD FLU ALLERGIES
FEVER X X
GENERAL ACHES X X
FATIGUE X X X
COUGH X X X
SHORTNESS OF BREATH X X
LOSS OF APETITE X X
NAUSEA AND VOMITING X X
ABDOMINAL PA IN X X
DIARRHEA X X
ANOSMIA OR AGEUSIA X X
CHILLS X X
RHINORREA X X X X
NASAL CONGESTION X X X
SORE THROAT X X X
SNEEZING X X X

Table 1- Comparative table of adult symptoms of COVID, cold, flu and allergieshere X
indicates the pasble of common presence of the symptom among the pathal@igmal

table with data extracted from the Kansas Department of Health and Envird@®ent



A metaanalyss has been carried out by Chinese medical doctors to studylmdimes as a

risk for COVID-19(15). They concluded that hypertension, diabetes, chronic obstructive
pulmonay disease (COPD), cardiovascular and cerebrovascular diseasibe grathologies
that are major risk factors for patients with COVI1D.

Blood test analysis is useful in the detection of &0¥-2 infection because the results
may include a low white btmd cells and lymphocytes count together with a tegkl of seum
C-reactive protein (CRF21). Another diagostic test for COVIBL9 is the nucleic acid
amplification (NAAT) of upper respiratory tract samples using the reverse transcription
polymerase chain reaction (FACR)1,21) The disadvantage of this methas its low
sensitivity because if the viral load is lowtghtgive easilyafalse negative result. However,
it remaingthe gold standard method.

In order to improvecorrect COVID-19 diagnosis and detectiom hospitalzed patients
some authors highl recommendthe use ofchest computed tomography (CBs a
complementary tesindeed, it is already the diagnostic method used for other pulmonary
diseases such as viral pneumonia of which it provides a high detectidDTateans can reveal
the diseasgrogressio(R1). during the early stage dii¢ disease, pure ground glass opacities
are likely to be observed whereas multigteund glass opacitiein acrazy-paving pattern are
seen in the progressive stage. In the most advanced titalygng whiteouteffectand diffuse
exudative lesions are geted.

!

1.3COVID -19 treatmentperspectives

The actual treatment for mild forms of COWI® is based on treating symptomatology
with analgesics and antipyretid3uring all past year 2020, searcherand pharmacological
laboratoriesthrow themselves body arsbul into the creation of a new vaccine, competent

against COVID19. Various strategies and candidates have been testeid fii8D to evaluate



their effectivity andtoxicity. Some testings vivo have also been conducted but it presents
ethical issus. Experimental therapies may be offered to some candidates only in the context of
clinical trials and under informed cons@#). Among the candidates, aital agents such as

the combination Lopinavir/Ritonavir (protease inhibitor) and Remdesivir (nucleotide analogue)

were testdin vitro andin vivoand showed an efficiency against the Sao¥/-2 (22 24).

1.4COVID -19 challenges in dentapractice

Most of dental treatmentg§periodontal, surgical, restorative and endodon&cd
considerecerosolsgenerating procedureshe aerosol production at the office is mainly made
via air-drivenrotatory instrumerst, ultrasonic devices and airbofparticle abrasion uni¢25).
Besidesthe amount of aerosols produced is deemed superiorthkapermissible level and
may be incKkFHG DV IDU DV P |IUR R stibywWrevéh@ANNAthK shlive of more
than 91% of patients with COVHR9 contain the Sat8oV-2 virug8). Likewise,many authors
refer thatdental practitioners are more prote be contaminated bgirborne transmitted
microorganism@,2527). Besides, the Occupational Safety and Health Administration
evaluated demts DV 3YHU\ KLJK H[SRVXUH-19 ba¢hpatioh® Urisk& 2 9,
pyramid25,28) Among dendl professionalsit has been reported thandodontistsare
especially vulnerablebecause cameral access and pulp extirpatrenbelieved to generate
greater aerosols thaurgical andestorative proceduré6). The virus might be viablen air
suspensions for hours after dispersion anchitalso last up to 72h aftets application on
plastic and stainless steel matelia®. During dental work practice, infected droplets and
DHURVRO IURP SDWLHQWYV uVDO L YherefozQothlirsDumientslddX L SP H Q \
worktops atthe dentalclinic should be considered as potential sourfogs SarsCoV-2
transmission and contanation ofany person located near the dental ¢hig25) It is more

than ever of great importance to takeventive angrotective meases



COVID-19 disease has emerged recently and its influence orheadth, care and
hygiere is still little-known by dentistsAlso, the global pandemic and thtreemonths
lockdown periodchanged theactual way of practicing dentistrgnd certainlyalso the
professionin a more permanent manndkenowned associations as the American Dental
Association called for dental professionalkézp themselves informed about the diseask
its effects on themselves and pati€B®3. The expedtions for posCOVID-19 dental practice
include safer working conditiongor dentistsDQG UHLQVXULQJ SUDFWLFH IRU D
comply those goals, official agencies for public health along with various authors published

studies and recommendat®for allthedentalcommunity.



2. OBJECTIVES

The purpose of this woik to provide dental caregivers and rdental related professionals
with consistent data about how COVID impacted the field afentistry

Main objective

1. To determinehe effect ofovel diseas€OVID-19 on oral health and dental practice

Secondary objdive:

2. To reviewCOVID-19 oral manifestationsnddiagnosis

*|



3. METHODS
Articles were searchedsing PubMed Wiley Online Libraryand SciELOdatabase

LQFOXGLQJ WKH VHDUFKGWBAWRVWBRYL®WRURQDYLUXV 3R

SPDQLIHVWHOMQAWERO ULRGRIGV EDHWRVROV’® 2IILFLDO ZHEVLW

Disease Control and Prevention, World Health Organization and the International Journal of
Odontostomatologywere also screened for published articles, recomntiemda and

guidelines Original data from bibliographic sourcestbbse articlefiave also been searched.
Only human studies and reviews written in Engésld Spaniskvere used!



4. DISCUSSION

4.1 COVID-19 oral manifestations

4.1.10ral findings amondg-OVID-19 patients

It has been suggested that the oral cavity could be a perfect niche faCdSaps
infection due to its special affinity for ACE2 receptors containing cells such as those of the oral
muasa, salivary glands and tongl#&,31) Various hypotheses were emitted on the pathway
for the virus to enter the oral cayify2). Firstly, it coud be due to the exchange of droplets with
already infected upper and lower respiratory tract organs. Secondly, it is suggested that infected
blood can access the oral environment through the crevicular fluid thatnsgmtaieins derived
from the serumAnd finally, infected major and minor salivary glands may produce infected
saliva which is later released in the oral cavity by salivary ditdstherefore not surprising
that previously mentioned COVHD9 symptomsriclude alterations of tastensations, smell
and integrity of oral tissue®\geusiaand anosmiathe absence of tastsand smellsensation
respectively was considered the first or only symptomatology present in CQOYID
patient$32). The association of ordkesionswith COVID-19 diseaséhas been studiednd
resultswere gathered in the tahjpeesented iTable 2 To date, few studies are available and
they arecases reportsmall series and letters to editoNevertheless, they are relevant since
they allow b assert the presenceat lesions in COVID19 patientshe same waiyt can be

found in other viral infections.

Concerning the type of lesions, ulcers are the most commonly mentioned. They were
observed on tong(@3), on lip(34), hard palat85) and on buccal mucog&z6). Together with
herpetic andoullous lesions, ulcers are known to be associated with viral pro(&k8&s
Another oral symptom reported by patients was xerostomia or hyposal{(i&)ofhe

affectation of salivary glands by Sa&®V-2 infection is suggested by the literature and their



Authors Study Patients Age Sars-CoV-2 infection Results
type with Ol (n) (years)
Cebeci Case 1 51 Confirmed Erythematous hard palate with petechiae
Kahraman et report Soft palate pustular enanthema
al.(37)
Chaux-Bodard Case 1 45 Confirmed Tongue ulcer
et al.(33) report
Ciccarese et Case 1 19 Confirmed Palatal and gingival petechiae and macules
al.(34) report Erosions, ulcerations and crust on lip
Cruz-Tapia et Case 4 47.2 Confirmed Erythematous bullous lesion on hard palate (1/4)
al.(38) series (mean) Diffuse purple macule and plague on palatal mucosa (1/4
Purplebullous lesion on entral tongue (1/4)
Multiple irregular erythematous macules on hard palate (2
D'az-Rodriguez  Case 3 58 Confirmed Burning sensatio(2/3)
et al.(18) series (mean) Commissural cheilitis1(3)
Xerostomia (1)
Tongue depapillatior2(3)
Glossitis withpatchy depapillation€l/3)
Aphtous stomatitis (B)
JimenezCauhe  Case 3 66.7 Confirmed Palatal petddae and macular lesions (n=3)
et al.(39) series (mean)
Mart'n Carreras  Case 3 59.7 Suspected (n=2)r Lip blistersand desquamative gingivitis (1/3)
et al(35) series (mean) confirmed (n=1) Ulcers with erythematous halo on hard palat8)(2

Table 2- Comparativeable ofstudiesresults searching for oral manifestations among COYA0or suspected) patients.

Ol = oral involvement.

|



Authors Study Patients Age SarsCoV-2 infection Results
type with Ol (n) (years)

Nu-o0-Gonzalez  Case 78 55.7 Confirmed Lingual papillitis(11.5%9
et al.(19) series (mean) or COVID-19 associated Glossitis withlateralindentations (6.6%)
bilateral pneumonia  Aphthous stomatitis.9%)
Burning sensatiolb.3%)
Glossitis withpatchy depapillations (3.9%)
Mucositis(3.9%)

Soares et a[36) Case 1 48 Confirmed Multiple erythematous macules on lip, tongue and hard p:
report Ulcer in buccal mucosa

Table 2(CONTINUED) - Comparativaable ofstudies results searching for oral manifestations among C&MIQor suspected) patients.

Ol = oral involvement.

P!



alteration may lead to a decrease of salivary @) Saliva is a biofluid rich in water, ions
andproteins that plays an important role in immunity. Hyposalivation alters the equilibrium of
the oral microbiota and contributes to immunosuppre&4nThereby, it is believed that the
appearance of ulcerous iess and dysgeusia may be direct consequences of xerostomia by
favorizing viral adhesion and colonization of oral tis¢8&%

If most of oral lesions appeared to be locatekkratinized tissue at the level of attached
gingiva and hard palate, nd&eratinized tisue is also affectetlacules and blisters were found
in inner lip and ventral tong(@5,36) Palatal petechiae and erythematous macules were
frequently repded and kindred to erythema multifofliike lesion$34,36:89). An example can
be seen ifrigure 3B. Aphtous stomatitis, glossitis with patchy depapillatiffigure 3A) and
burning mouth sensation seem also present among patients infected4oSa2r suspected
with COVID-19(18,19) Oropharyngeal candidiasis was studiedl089 COVID-19 patients
andfound in 5% of ther@®1). Species identification revealed that 71% was due to C. albicans
and that ymphopaia was the most common risk fadwl). The presence of fungal
opportunistic infections is explained lige lowering of immune defenses among infected
patient$31). Additionally, oral hygiene plays a role in the development of those infections as
exogenous décteriapresent in dental plaque increase the oistiral flora imbalanc@0). Also,
a bad oral hygiene can be considered as a contributory factor to posterior complications of viral
infections by increasing the risk bécterial exchange with all the respiratory sygt81) A
possibleassocition of COVID-19 with variable inflammatory reactiohss beesuggestedo
explaina vasculitis leading to the presenceanofirregular ulcer on tongy33) (Figure 3C).

Except in one cagg4), themean ag of patientpresenting oral symptomgas45 years
old andolder. It is kroadly known that it exists a correlation between the age and the
consumption of pharmacological drugs. Yet, oral manifestations can appear as adverse effects

of some treatments. Thiek between the presence of oral manifestations and adverse effects

"o



of drugs gave rise to some doubts about a possibl€3did®) Thus, COVID19 impact on

oral health depends essentially on tt@DWLHQWTV VXVFHSWLELOLW\ DQG
pharmacological treatment he receiaes the virus pathogenicitt last, some authors remind

that oral lesions could be the result of other factors such as stress due to social restrictions, work

pressureand/or economic situation during COD® pandemic lockdown.

Figure 3- A. Glossitis with patchy depapillations in a patient with suspected CED9).
B. Multiple pinpoint ulcers with erythematous halo on left hard palate of confirmed COVID

19 patieng35). C. Irregular ulcer on tonguebservedn a confirmed ©VID-19 patient33).

%



4.1.2Periodontitis and COVIEL9

Periodontal diseasetiological factors include the presenof bacteria,Prevotella
intermediabeing the major etiological specie for severe periodontal lesions, bad oral hygiene
and systemic diseaseBheymay appear in COVIEL9 patients due to intraral bacteriaco-
infections.Indeed,periodontopathic bacteriwere found present in the metagenome of-Sars
CoV-2 infected patients with high reads for intermedi§l16). Patel et al. reported @ase of
necrotizing periodontal disease in a-@#-old patient with suspected S&eV-2
infection(42). The reported signs and symptoms weeerotizing interdental papillasevere
halitosis, generalizederythematousnflamed and bleedinggingiva acconpanied byintense
gingival pain, and a history of 3 days prior fevBoth gingival and general symptoms
completelyresolved afteb daysantibiotic treatment with 400mg metronidazole 3 times/day
which indicaes that bacterial emfections may influencehe severity of COVIBL9
diseas@?2). Periodontitis and COVIEL9 share potentially exacerbating factors sush a
diabetes or cardiovascular diseases, andriftzapility of an association between these two has
been investigatdd3). Results show that periodontitis was positively associated with higher
COVID-19 complications risk, intensive care unit admission, need for egsishtilation,
blood levels of biomarkers amftati{43). As poor oral hygiene is an important risk factor for
periodontal disease and it seem to be related with C&ldIBevere consequencdss bf great
importancethat COVID-19 patierns keep a proper oral hygiene to lintite risk of postwiral
complication§l16).
4.1.3Limitations

The bibliography used to write this section is limitedbservational studies likease
series andeports. All authorsnentionedhe difficulty to conclude their investigatioaad hey
agree thathere isnot enougtevidenceo strongly establish a causéect relationship between

encountered oral conditions and the Sad/-2 infectior(18,44) The principal brought up



reason would be the lack ofabcavity examination among infected patielbysdentists or other
professionals entitled to adequately diagnose oral conddiohg\nother mentioed cause is

the decrease of number of patients attending dental facilities due to lockdtmmited activity
cessation worldwide for months in 20a0dits limitation to prioritize emergencie$he need

for a complete oral examination of patients affectéith COVID-19 is highly suggested in
order to find out whether oral lesions are correlated with-Sak&2. Further studies with
higher scientific evidence strength are expected in the futordeal with this hypothesis
Furthermore, it lacks informaticabout the nature and exact cause of oral pathologies reported

and only few studies performed histological examination of oral biopsied 1€3ns

4.2 Practical guidelines to prevent transmissioim dental clinic

Due to COVID19 disease global pandemic, the WHO declane8ugust 2020 that
nortessential deat care RU 3 U R X W Ekl@idd béyodibidned in order to avoid the virus
transmissionand propagatig@5). ADA disagrees strongly ith the WHO explaining that
dentistry is essential health care, playing a crucial part in the at\alu diagnosis and
prevention of oral conditions that can affect systemic hg@ijhHowever, itis worth noting
that protective measwenust be used and changes invtlag of practicing must bappliedby
dental worker# they wantto be able to practice safelpdeed, the transmission risk is difficult
to evaluatesince amsymptomatic Sar€oV-2 carrier ca contribute tospread the ivus and
the incubation period of the disease occurs within twelve days after ex@@uiDA
recommendatiorchoegheinterim guidance of th€enter for Disease Control and Prevention
(CDC) for dentiststhat include two main prevention and infection control levels to follow
during he pandemi@7,48) theinfectionpreventon for routine dental care deliveand the

dental care management of suspected or confirmedCRAfL infected patients

()



4.2.1Measures to take in dental facility

A new reorganization of theéental healthcare facilitis preconizeff7). First of all, it
includes an easy access to alcebalsed hand ruat the entrance of the clinic, in the waiting
room etc.), a body temperature checking of all patients attending the facility and the delivery
of a questionnaire to be filled up, asking for COVID sympoms and any probable recent
exposure to the virughis questionnaire should include information about epidemiological and
clinical historyof patientsto classifythem adow, intermediate or high transmission I(48).
The fever screeninigas to be accompanied with gkiidental diagnosis to attend dentalated
fever caes such as intraoral swelling or periapical pathologies. Any other patient presenting
COVID-19 symptoms are asked to go home immediately, seek medical attention and to follow
a strict quarantine proceu The reorganization of the facility alsonsistof installing visual
alerts-that can be posters for examptiisplaying instructions in easy language about how to
perform appropriate hand hygiersiggns reminding the mandatory use of facemphbksial
barriers like glass shield at the receptionisaamd two metersdistancing ofchairs in the
waiting room.An appropriate ventilation system should be installed to maintain a negative
pressure in the operating ro@mnin the absence of this systerffia® windows should be open
to allow a good circulation of the &0). As well, it is highly recommended to remoaay
toys, magazines or other touched objdictg may be present in the waiting aresperficial
disinfection of potentially contaminate areas like the dental chair for example, should be
cleaned between patients with 0.1% sodium hypochlorite, 0.5% hydrogen peroxide or 70%
ethanol solution@9). A schedule reorganization is finally proposed in oraemtinimize
appointmentoverlapping.
4.2.2Personal preective equipment

According to the FDA (U.S Food and Drugs Administration), are referred as personal

SURWHFWLYH HTXLSPHQW 33( 3DQ\ HTXLSPHQW GHVLJQHG
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VSUHDG RI LQIHFWLRQ RU LOO Q Halets,\gkvek, t@ ghifdsReWeH FW L Y t
protection,and facemask€oncerning?PEused in dentistry during COVHR9 pandemicthe

first measure is thatll of the personslder than2 years old and present in the facility should

wear a facemagkat covers nosand mouthincludingworkersin break roomgt7). Obviously,

during the dental treatment the patient is allowed to remove it but has to put it back on
immediately after leaving the dental chaftpart from masksfoot and headcoves, eye

protection withgogglesor face shields, surgical gowns aaticourse, singleise glovesare

included in the PP@®,47,48) N95 masks or equivalent are prioritized for healthcare
professionals during their daily agty as theg allow to minimize the risk of infection by

offering a greater filtration powt,51)(Table J).!

MASK TYPE INFECTION RISK
N95 mask
Minimized
N95 equivalent mask]|
FFP2, KN/KP95
Minimized

Surgical mask

TE (Level 3)
Z/\ May be elevated, depending on hazard
N\ TS
e’

Table 3- Comparative table ahask types according to the infection riBlata

extracted fronreference(51)
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4.2.3Changes in protocols to perform dental treatits

Before, during and after dental treatmetforming an adequakend hygiene remains
the first important measure to tak&hile using rotatorynstruments,he use of rubbedams
and 4handed techniques witlhigh velocity suction is advised in ordeo minimize
aerosolé7,48,49) Likewise, some less aerosgénerating procedures alternatives are proposed.
Manual scaling has to be pritized rather than using ultrasonic devi@ge? and hanauretting
of caries whenever possible. Concerning management @mergencies in the dental clinic,
the preference goes to a pharmacological manageofepain and infection, incisions and

drainag€2). According to Patel et al., emergencies are the most often from endoadatotie.

They proposed a pharmacological protocol depending on the diagnosis of the referred pain,

which isexposed inrable 4.

DIAGNOSIS PHARMACOLOGICAL MANAGEMENT

FIRST LINE SECOND LINE
Symptomatic X IBUPROFEN 4068600mg + x DEXAMETHASONE

irreversible pulpitis APAP 325500mg 0.07-0.09mg/kg
OR x Consider placing long

lasting local
Symptomatic apica X NAPROXEN SODIUM anesthetic or
periodortitis 220mg + APAP 500mg bupivacaine for

immediate relief

Intraoral and extraoral swlg:
x AUGMENTIN 500mg/
Acute apical absces CLINDAMYCIN 300mg
AND
x IBUPROFEN 400600mg+
APAP 325500mg

Table 4 Pharmacological treatment guidelines for endodontic emergeigsnal

table with data extracted frd®). APAP= acetaminophen
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Furthermore, ti has beerreported that nosurgical etractions could be performed
instead of aerosajenerating treatment, bilis approach is naconservative anthe possibility
to correctly restore the tooth has to be evalu@edhe use of extraoral radiograptechniques
such as Cone Beam Computed Tomogyaf@BCT) andpanoramic Xraysis recommended
instead of periapical radiograplisat can provokehypersalivation coughingand nausea
reflex(7,49) Various authors reported the use of disinfecting mouthwashes before the dental
treatmen(49,52,53) The evidence preconize these of oxidative solutions such as 0.23%
iodopovidoneand0.5-1% hydrogen peroxide f@ 15 secondt one minutenouthwashhanks
to their antiviral capacity and apparent safety for oral tigd@¢s2) Before oral examination
or treatment, patients should be invited to mouthwash with iodopovatdnglrogen parxide
as they help to reduce the viral load in the salBasides,some authors reported that
chlorhexidine mouthwashes do not seem to be effective to kill thg&jB@3 Finally, the use
of oneuse only instruments and devices is justified in the context gfahdemi¢49).

Aside from allpreviousrecommendations, dental healthcare providers are invited to
regularly update themselves abdotal obligatiors and recommendations of the region in
which they are practicinglt is stated that with appropriatePE hygiene measures and
evaluation of thdalance transmission risk/need for urgent cdeatal care should continue to
be delivered even under globamuemic conditions.

!

4.3 Odontopediatrics and COVID-19

COVID-19 disease in children is unlikely to provoke lower respiratory tract infection
compared to adultsPediatric patients are usually asymptomatic or presgntild symptoms
immunosuppression ornderlying diseases being predictors of sevé&yb4) A study
conducted in China on childrgx19 years oldwith confirmed or suspected S#®V-2

infection revealed that 90% of them did present mild form of the disease or no symptoms at
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all(54,55) However, they may be carriers of the virus to older peapttuding theirdentist.

If the pediatric detist should follow the general guidelines tlental practitioners enumerated

in part4.2, youngpatients are also encouraged to wear protective coveralls. In this regard, their
experience at the dental clinic may be improved as they are more comfonaléss fearful

being dressed like the dahstaf{50).

One of the actual challenges in pediatric dentistry is to maintain the access to preventive
dental care which represents a high proportion of the pediatric dentist §6@ityis relevant,
indeed, because the combination of dentat gaivation together with the stressful situation
brought up by COVIB19 global pandemic might negatively affect children oral hedttis.
believed thata change in habits and dietay ke observed during the following monttrend
pediatricpatients mayapidly fall into moderate to high caries risk, being in neeappfopriate
treatment and fluoride applicati@very 3 or 6 months. Teledentistry was reported as a useful
alternative to fae-to-face appointmen(50,54) During these visio chats, the pediatric dentist
can talk with parents and children to give oral hygiene instructionsinéer@stingly, new
technologieshased meetings are fun for youngigatsandmay help toincrease observance.
Also, some preventive treatmsisuch as the application of fluoride varnish can be performed
by the paents under the supervision tife dentist. Some odontopediatrics treatments were
reported to be safe duringd¥ID-19 pandemic, as they are considered low transmission risk
while perfomed following the previous recommendations and under rubber dam use. Among
them, the sealing of early carious lesions with fissure sealants placement, atraumatic restorative
treatmet, selective caries removand the Hall techniquevere reporte(b4). The Hall
technique has been brought up as it constitutes an atraumatic approach where a metallic crown

is placedover a selectively cariesxcavated tooth to restore it.

HH#



4.4 Dental education during COVID-19 pandemic

Since the beginning of the global pandemientélschools and clinical practices are
also widely affected. They wenmegularly suspended depending on each country situation
regarding COVIB19 number of contagi@and have been in nedd manage increasing
anxiety among students and pati€d€. Online lecturespreclinical simulation laboratgr
activities, case studies and resolvingtduals were part of adopted measures to avoid
unnecessary accumulation of students, teachmdspatients togethdn close spac€s,56)
Problembased learning approaches has tsewn toenable students to understand important
concepts based on critical think{d@). Dental schools are therefore invited teekaluate their
competencybasededucation and to permanently incorporateaning in their curriculavhich
could be of use if further pandemicssar To improve psychomotor skills of students that
cannot perform practices in clinic,aptic technologysuch as theSimodont (Nissin) is
propose6). However, and despite the implemented efforts from dental education
administrations, the lack of direct patient care Wwhis a key component of the dental
curriculum, may directly impact newly graduated dentists for the beginning of their professional
life. Interestingly, vebinars and online courses are booming. They are of great watifitgiinote
self-learning and ujto-date about last developments in the field of dentiirall the dental
community7). They also encourage cases and techniques exchanges between dental
professionals all over the world and studeifise number ofarticles andpublications also
increasedast year (2020asauthors have haohoretime andresources to write and studyring

lockdowns.

45 The future of dental profession

Despite the prevention measures adopted worldwide, the number of CIOVEBses

does nodecrease and the pandemic is not likely to mah, forcing dentistry field to adapt

#$!



itself to the everchanging actual sition. After more thanone year living during a global
pandemic, lie hope of a setting back icloser than ever and especially thanto the
development and testing of promising COVID vaccin€s7). However, the dental practitioner
should be able to adapt itself to any other future cigissibly, and according to what has been
observed in multiple publications and reports from défifie healthassociations acrogbe
world, carrying out aemotediagnosis of patient's general and oral health conditions through
tele-dentistry wearing PPHke masks and overalls, performingemnperature control, footwear
and hand disinfectionramongothers, will be common procedures in future clinidahtal
practic€58). In this complex context, the development of new preventive,tbetter aspiration
systems, more efficient disinfection agents and more avatie PPEwill probably arise.

The dentist of the future, post COAD® pandemic will requireew abilities, starting
by the global observation of the patient in the reality of its biopsychosocial environment to use
that information as a tool to facilteoral health educati@8). The correct and indispensable
use of PPE as well a&w technology abilitiemight probablyalsobe part of the posCOVID-
1 GHQWLVWérdfond N is Of@he utmost importance that higher education institutions,
dental schools anf@dculties actjuickly and proactively ithe re-evaluaion of their educative
programs to include new protective measures and technolegy & undergraduate and
postgraduate studentB1 conclusion, the pandemic could revolutionize the dentistry field,
promoting thause of minimally invasive treatments or the development of new tools to perform
a virusproof dental activity for example.
Teledentistry

Seldomly used before 202®&le¢health serviceare one of the changes in healthcare
delivery that has known a rdaleakthrough during the COVHD9 pandemiclt is promoted to
provide assistance to patiemthile minimizing the risk of caragion for medical stafb9). In

odontology, delephone screebased triage protocof patients can be a useful taakhin the
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scope of theepidemiq47). It consists on calling all patients needing dental care to screen any
COVID-19 symptoms and to assess the urgency of their dental situation. This method permits
to filter scheduledpatients that would need to be seen at the offrgently and thenes for
which the treatment can be delayed without damage for their health conditions. According to
the CDC,the inoffice treatment opatients that present symptoms of COVID or being &
risk of SarsCoV-2 infection should bgostponed whenever posi until the end of their
isolation perio@7). The preappointment call is also a way to remind patients to not forget
preventive measures such as attending the dental clinic @thehe exceptions of children,
elderly and disablethat can be accompaniethe mandatory body temperature checking and
use ofafacemasknside the facility.

Moreover, video conferencing in dentistry allows patient to dentist interactions for quick
diagrosis, counselingnd oral health recommendationfellow-ups, drugs prescriptiorend
dose adjustments if need88). Educational vides can also be uploaded in social media to
remain our patients the importance of oral h¢alh It is of precious help to keep social
distancing and mainly for isolated patients or patients with limitedbiliho However,
telehealth is more used in meidie than in dentistry because dental care usually requires
physical interventions inside the oral cavity. It remains restrictive, especially when it comes to
perform intraoral examinations or complementatiagnosticaltestng like radiographs or
vitality checkupdor example. Finallyit is important to note thatffering teledentistry depends
on the comfort of patients and dentist witwtechnologesand that they both own a computer

or tablet with intemet access.
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6. RESPONSABILITY

WHO guidelines for the prevention of COVADO in the dental clinic clearly indicate
that PPE like surgical mask, gown and gloves should be discarded and that high touched
surfaces such as door handles, chairs, phones, camgnudereception d&s should be cleaned
after every patiei@5). We may question ourselvem the impact that the daily use of
dispsable equipment andhemical disinfection products can have on the environment.
Additionally, it is interesting for théealthcare provideio weight the pros and cons between
providingcertaintreatments and the risk he may take to be infeameldoostenrly transmit the
virus to his relatives. This constitutes a moral decision that@o3tID-19 dentists should
consider.

Dental clinic workflow found itself deeply affected by the global parnderontext
because the production chain, communication witisteticlaboratories anthe number of
patients attending the clinic was troubled. Therefore, dental teams should take new measures,
include changes in their working protocoEnd adapt themseads tothe reality thatour

everchanging world and socidigwe brought to ug.
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. CONCLUSIONS

. Dental professions are considered high risk activities forSa¥s2 transmission due
to the specificity of their procedures that include faeéace visits, expsition to blood

and saliva and aerosajenerating treatments

. Recommendations have been established to limit that risk and dentists are invited to
take measures in dentdcilities as well as during dental treatments prioritize

emergencies visitandthe use of tedentistry is highly promoted

. The future othe dental profession is altereshdurgently requires aadaptation of the

healthcare providdo our society needs for pgsandemic times.

. Faceto-face intraoral examinain of COVID-19 patients igelevant as the disease
seens to cause the apparitiorf a wide range of lesions inside the oral cavity, taking
various presentations, leading to gehe@nd local implications. Still, it lacks evidence
on whether if the oral manifestations reported are part of Ca&\Bemiologyif they
are due to the immuxepression generated by the S@&m/-2 infection or by COVID-

19 treatments.
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Surgery, Oncology and Regenerative Medicine Relevance, University of Modena and Reggio Emilia, Modena, Italy.

A new coronavirus (Sars-CoV-2) was detected in China at the end of 2019 and has since caused a worldwide pandemic.
This virus is responsible for an acute respiratory syndrome (COVID-19), distinguished by a potentially lethal interstitial
bilateral pneumonia. Because Sars-CoV-2 is highly infective through airborne contamination, the high infection risk in
the dental environment is a serious problem for both professional practitioners and patients. This literature overview
provides a description of the clinical aspects of COVID-19 and its transmission, while supplying valuable information

regarding protection and prevention measures.

Key words: Coronavirus, 2019-nCoV, Sars-CoV-2, COVID-19, cross infections, personal protective equipment, dental environment

INTRODUCTION

At the end of 2019, the brst cases of a pulmonary dis-
ease of unknown aetiology were detected in Wuhan
City, China. In the following months, this new patho-
gen spread throughout Europe and then worldwide; in
March 2020, the World Health Organization (WHO)
ofbcially declared a pandemic alert.

This new virus, highly infective especially through
airborne transmission, is responsible for an acute respi-
ratory syndrome, distinguished by an often asymp-
tomatic, but potentially lethal, interstitial bilateral
pneumonia’. This virus, initially named 2019-nCoV
and subsequently renamed Sars-CoV-2, belongs to the
Coronoviridae family, along with the Middle East res-
piratory syndrome (MERS-CoV) and the severe acute
respiratory syndrome (SARS-CoV) viruses The most
updated epidemiological and genetic studies performed
on infected Chinese patients revealed that this pan-
demic originated from a zoonosis, after a single trans-
mission event between an animal and a human,
followed by subsequent, rapid interhuman diffusion=>.

Sars-CoV-2 expresses membrane proteins that permit
adhesion between it and specibc receptors expressed on
the surface of host tissue celfs The most common
receptor involved in the virusBcell interaction is angio-
tensin-converting enzyme 2 (ACE-2), which is present

The English in this document has been checked by at least two pro-
fessional editors, both native speakers of English. For a certibcate,
please see: http://www.textcheck.com/certificate/Pe03mD.

© 2020 FDI World Dental Federation

at high concentrations in lungs, myocardial cells and
kidney, as well as on oral mucosa (especially of the sali-
vary glands and tongue§®. These structures have been
considered as early targets of Sars-CoV-2, with infec-
tion causing a disease in humans known as Corona
Virus Disease 19 (COVID-19)’.

The main infection pathways of Sars-CoV-2 are air
and direct contact'. Airborne infection occurs through
droplets released by coughing, sneezing, exhalation or
speech®; direct-contact infection occurs through con-
tact with contaminated surfaces and subsequent
touching of the eyes, nose or moutf (Figure 1). Sal-
iva also plays a crucial role in the spread of infection,
through both airborne and direct-contact pathways'.

The incubation period of Sars-CoV-2 varies
between 3 and 14 days; however, a 24-day incubation
period has also been reportedl In most instances, the
infection brought on by this new coronavirus is
asymptomatic or causes few symptonfs Infected
patients mainly exhibit night fever, dry cough, sore
throat and asthenia; patients with more severe disease
can exhibit dyspnea. The most severe symptoms occur
in 15%Er5% of infected patients, with a relevant
impairment of respiratory function that leads to hos-
pitalisation and assisted ventilatiorf. From a clinical
perspective, this infection presents as a bilateral inter-
stitial pneumonia, detected radiographically as bilat-
eral ground-glass opacity®**.

COVID-19 diagnosis is based on clinical symptoms
(e.g., asthenia, dyspnea, headache and hyperpyrexia)
and epidemiological aspects, particularly involving

1
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CLINICAL RESEARCH
,.) Biraj Patel, BDS,
o~ Michael A. Eskander, DDS, PhD,

To Drill or Not to Drill:

Management of Endodontic ki Ruparel S, DS
Emergencies and In-Process

Patients during the COVID-19
Pandemic

ABSTRACT
. : o : _ ) SIGNIFICANCE
Introduction: Dental professionals are at high risk of contracting coronavirus disease 2019

(COVID-19) infection because of their scope of practice with aerosol-generating procedures.  pg|liative care for management

Recommendation by the Centers for Disease Control and Prevention to suspend elective of endodontic emergencies is a
dental procedures and avoid aerosol-generating procedures posed sigoant challenges in successful option when

the management of patients presenting with endodontic emergencies and uncertainty of aerosol-generating procedures
outcomes for endodontic procedures initiated, but not completed, before shutdown. The are restricted.

purpose of this study was to evaluate the success of palliative care on endodontic emer-
gencies during the COVID-19 pandemic and to evaluate the stability of teeth with long-term
Ca(OH) placement because of delays in treatment completioMethods: Patients
presenting for endodontic emergencies during COVID-19 Shelter-in-Place orders received
palliative care, including pharmacologic therapy and/or nBaerosol-generating procedural
interventions. Part | of the study evaluated the effectiveness of palliative care, and need for
aerosol-generating procedures or extractions was quangd. Part Il of the study evaluated
survivability and rate of adverse events for teeth that received partial or full root canal
debridement and placement of calcium hydroxide before shutdowiResults: Part I: Twenty-
one patients presented with endodontic emergencies in 25 teeth during statewide shutdown.
At a follow-up rate of 96%, 83% of endodontic emergencies required no further treatment or
intervention after palliative care. Part II: Thirty-one teeth had received partial or full root canal
debridement before statewide shutdown. Mean time to complete treatment was 13 weeks. At
a recall rate of 100%, 77% of teeth did not experience any adverse events due to delays in
treatment completion. The most common adverse event was a fractured provisional resto-
ration (13%), followed by painful and/or infectiousare-up (6.4%), which were managed
appropriately and therefore seemed successful. Only 1 tooth was fractured and nonrestorable
(3%), leading to a failed outcome of tooth extraction. The remaining 4 outcome failures (13%)
were due to patient unwillingness to undergo school-mandated COVID testing or patient
unwillingness to continue treatment because of perceived risk of COVID infection.
Conclusions: Palliative care for management of endodontic emergencies is a successful
option when aerosol-generating procedures are restricted. This treatment approach may be
considered in an effort to reduce risk of transmission of COVID-19 infection during From the Department of Endodontics,
subsequent shutdowns. Prolonged Ca(OH)medicament because of COVID-19 related University of Texas Health Science Center
. i . i at San Antonio, San Antonio, Texas
delays in treatment completion appeared to have minimal effect on survival of
teeth. (J Endod 2020;46:15591569.)

Address requests for reprints to Dr Nikita
B. Ruparel, Department of Endodontics,
University of Texas Health Science Center

KEY WORDS at San Antonio, 7703 Floyd Curl Drive,
San Antonio, Texas 78229.
Aerosol-generating procedure; COVID-19; endodontic emergencies; long-term calcium E-mail address:ruparel@uthscsa.edu
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Data as reported by 11 February 2020*
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Since the SARS outbreak 18 years ago, a large number of severe acute respiratory
syndrome-related coronaviruses (SARSr-CoV) have been discovered in their natural
reservoir host, bats . Previous studies indicated that some of those bat SARSr-CoVs
have the potential to infect humans . Here we report the identi ! cation and
characterization of a novel coronavirus (2019-nCoV) which caused an epidemic of
acute respiratory syndrome in humans in Wuhan, China. The epidemic, which started
from 12 December 2019, has caused 2,050 laboratory-con ! rmed infections with 56
fatal cases by 26 January 2020. Full-length genome sequences were obtained from ! ve
patients at the early stage of the outbreak. They are almost identical to each other and
share 79.5% sequence identify to SARS-CoV. Furthermore, it was found that
2019-nCoV is 96% identical at the whole-genome level to a bat coronavirus. The
pairwise protein sequence analysis of seven conserved non-structural proteins show
that this virus belongs to the species of SARSr-CoV. The 2019-nCoV virus was then

isolated from the bronchoalveolar lavage
neutralized by sera from several patients. Importantly, we have con

" uid of a critically ill patient, which can be
! rmed that this

novel CoV uses the same cell entry receptor, ACE2, as SARS-CoV.

Coronavirus has caused two large-scale pandemic in the last two dec -
ades, SARS and MERS (Middle East respiratory syndrome§®. It was
generally believed that SARSr-CoV, mainly found in bats, might cause
future disease outbreak '°!* Here we report on a series of unidenti -
fied pneumonia disease outbreaks in Wuhan, Hubei province, central
China. Started from a local seafood market, the outbreak has grown
substantial to infect 2050 people in China with 56 deaths and to infect
35 people in 11 other countries up to January 26, 2020". Typical clinical
symptoms of these patients are fever, dry cough, dyspnea, headache,
and pneumonia. Disease onset may result in progressive respiratory
failure due to alveolar damage (as observed by transverse chest CT
images) and even death. The disease was determined as viral induced
pneumonia by clinicians according to clinical symptoms and other cri -
teria including body temperature rising, lymphocytes and white blood
cells decreasing (sometimes normal for the later), new pulmonary
infiltrates on chest radiography, and no obvious improvement upon
three days-antibiotics treatment. It appears most of the early cases
had contact history with the original seafood market, but the disease
progressed to human-to-human transmission now.

Samples from seven patients with severe pneumonia (six are sea-
food market sellers or delivers), who were enrolled in intensive unit
cares at the beginning of the outbreak, were sent to WIV laboratory for
pathogen diagnosis (Extended Data Table #). As a CoV lab, we first used

pan-CoV PCR primers to test these samples'™, considering the outbreak
happened in winter and in a market, same environment as SARS. We
found five PCR positive. A sample (WIV04) collected from bronchoal -
veolar lavage fluid (BALF) was analysed by metagenomics analysis using
next-generation sequencing (NGS) to identify potential etiological
agents. Of the 10,038,758 total reads, or 1582 total reads obtained after
human genome filtering, 1378 (87.1%) matched sequences of SARSr-CoV
(Fig.#4d). Bydehovo assembly and targeted PCR, we obtained a 29,891-
bp CoV genome that shared 79.5% sequence identity to SARS-CoV BJO1
(GenBank accession number AY278488.2). High genome coverage was
obtained by remapping the total reads to this genome (Extended Data
Figure#). This sequence has been submitted to GISAID (accession no.
EPI_ISL_402124). Following the name by WHO, we tentatively call it
novel coronavirus 2019 (2019-nCoV). Four more full-length genome
sequences of 2019-nCoV (WIV02, WIV05, WIV06, and WIV07) (GISAID
accession nos. EPI_ISL_402127-402130) that were above 99.9% identical
to each other were subsequently obtained from other four patients
using NGS and PCR (Extended Data Tabl&).

The virus genome consists of six major open reading frames (ORFs)
common to coronaviruses and a number of other accessory genes
(Fig.#b). Further analysis indicates that some of the 2019-nCoV genes
shared less than 80% nt sequence identity to SARS-CoV. However,
the seven conserved replicase domains in ORF1ab that were used for

ICAS Key Laboratory of Special Pathogens, Wuhan Institute of Virology, Center for Biosafety Mega-Science, Chinese Academy of Sciences, Wuhan, PeopleOs Republic of China.
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Articles

Epidemiological and clinical characteristics of 99 cases o®@W ®
2019 novel coronavirus pneumonia in Wuhan, China:
a descriptive study

Nanshan Chen*, Min Zhou*, Xuan Dong?*, Jieming Qu*, Fengyun Gong, Yang Han, Yang Qiu, Jingli Wang, Ying Liu, Yuan Wei, JiaDan Xia, Ting Yu,
Xinxin Zhang, Li Zhang

Summary
Backgroundn December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emergeadniaro2o; 395: 507913

Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumoni@plishednline
January 29, 2020
MethodsIn this retrospective, single-centre study, we included all conbrmed cases of 2019-nCoV in Wuhan Jinyinf&s//doi-0rg/10.1016/

Hospital from Jan 1 to Jan 20, 2020. Cases were conPrmed by real-time RT-PCR and were analysed for epidemiolqS 036‘3]?736(20)302“’7

demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 202 ntributed equally
Tuberculosis andeRpiratory
L . . . . Department(Prof N Chen MD,
FindingsOf the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seaf@gghg php, v wei MD, J xia MD,
market. The average age of the patients was 55a5 years (SD 13al), including 67 men and 32 women. 2019-nCo\wWes Prof L Zhang MD)

detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestaiigign Disease Department

of fever (82 [83%)] patients), cough (81 [82%)] patients), shortness of breath (31 [31%] patients), muscle (S%%ﬁ%’ MD, J Wang MD)

(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%)] patients), sore throat (Pve [5%)] pati@gﬁg);::s(f ::iag%and
rhinorrhoea (four [4%)] patients), chest pain (two [2%] patients), diarrhoea (two [2%)] patients), and nausea and vomitirgpffice of Drug Clinical Trial
(one [1%)] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (149f}ytion (¥ Liu MDuhan
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pnethorax. 17 (17%) patientsgm;tgre';;f nﬁgi't ;’;’”ha”’
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period ofRiEagatory and Critical Care
and died of multiple organ failure. Medicine, Ruijin Hospital

(Prof M Zhou MD, Prof J Qu MD)

. . . . . . . C e Insti f R i
InterpretationThe 2019-n@V infection was of clustering onset, is more likely td @&ct older males with comorbidities, S;?:;ee;mf ;p;:;c:ry

and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In gepfalguRresearch Laboratory
characteristics of patients who died were in line with the MULBSTA score, an early warning model for predictinggClinical Virology, Ruijin
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MULBSTA score {fpsPital and Ruiin Hospital

L . L ! . North (Prof X Zhang M@hd
predicting the risk of mortality in 2019-nCoV infection. Clinical Research Center, Ruijin

Hospital North(Prof X Zhang)
FundingNational Key R&D Program of China. Shanghai Jiaotong University
School of Medicine, Shanghai,
China; and State Key
Laboratory of Virology, Wuhan
Institute of Virology, Center for
Introduction So far, a few patients with 2038CoV have developed Biosafety Mega-Science,

Since Dec 8, 2019, several cases of pneumonia afevere pneumonia, pulmonary oedema, ARDS, or mul-\?v'zggzeé\lf;‘;emy"fSCie”CES'
unknown aetiology have been reported in Wuhan, Hubei tiple organ failure and have died. All costs of 208€0V  proty oiy Php, v Han)
province, Chinai®* Most patients worked at or lived treatment are covered by medical insurance in China. o ondence to:
around the local Huanan seafood wholesale market, At present, information regarding the epidemiology profLi zhang, Tuberculosis and
where live animals were also on sale. In the early stagesand clinical features of pneumonia caused by 264@0V Respiratorpepartment, Wuhan
of this pneumonia, severe acute respiratory infectionis scarce® In this study, we did a comprehensive Jnvinan HzSF’i‘a"ZDO"Q;_ih“
symptoms occurred, with some patients rapidly dev-exploration of the epidemiology and clinical features oﬂj:;:ib\;vsjsfgséofei’cgm'na
eloping acute respiratory distress syndrome (ARDS),99 patients with conPrmed 2018CoV pneumonia

acute respiratory failure, and other serious complications. admitted to Jinyintan Hospital, Wuhan, which admitted

Copyright© 2020 Elsevier Ltd. All rights reserved.

or

ProfXinxin Zhang,eRearch

On Jan 7, a novel coronavirus was identiped by thehe brst patients with 201:CoV to be reported on. Laboratory of Clinical Virology,
Chinese Center for Disease Control and Prevention Ruijin Hospital and Ruijin
(CDC) from the throat swab sample of a patient, and wasMethods Hospital North, Shanghali

4 : P Jiaotong University School of
subsequently named 2028CoV by WHO! Study design and participants

. k . . . . k . . Medicine, Shanghai 200025,
Coronaviruses can cause multiple system infections in For this retrospective, singleentre study, we recruited china

various animals and mainly respiratory tract infections in patients from Jan 1 to Jan 20, 2020, atyintan Hospital zhangx@shsmu.edu.cn
humans, such as severe acute respiratory syndromen Wuhan, China. Jinyintan Hospital is a hospital for
(SARS) and Middle East respiratory syndrome (MERS). adults (ie, aged! 14 years) specialising in infectious
Most patients have mild symptoms and good prognosis.diseases. Accolidg to the arrangements put in place by
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Abstract

The epidemic of coronavirus disease 2019 (COVID-19), originating in Wuhan, China, has become a major public health chadienge fo
only China but also countries around the world. The World Health Organization announced that the outbreaks of the novel aoinav

have constituted a public health emergency of international concern. As of February 26, 2020, COVID-19 has been rec@hized in
countries, with a total of 80,239 laboratory-confirmed cases and 2,700 deaths. Infection control measures are necessattthprev

virus from further spreading and to help control the epidemic situation. Due to the characteristics of dental settingsk thiecrigss

infection can be high between patients and dental practitioners. For dental practices and hospitals in areas that ardlypatéetizd

with COVID-19, strict and effective infection control protocols are urgently needed. This article, based on our experierreteandt
guidelines and research, introduces essential knowledge about COVID-19 and nosocomial infection in dental settings and provides
recommended management protocols for dental practitioners and students in (potentially) affected areas.

Keywords: virology, infection control, dental public health, dental education, transmission, dental practice management

Introduction What Is COVID-19?

On January 8, 2020, a .novel coronavirus was officially\/jral Etiology
announced as the causative pathogen of COVID-19 by the _ o )
Chinese Center for Disease Control and Prevention (Li et af\ccording to recent research, similar to SARS-CoV and Middle
2020). The epidemics of coronavirus disease 2019 (COVIDEast respiratory syndrome coronavirus (MERS-CoV), SARS-
19) started from Wuhan, China, last December and havE©0V-2 is zoonotic, with Chinese horseshoe bRtsifolophus
become a major challenging public health problem for not onlyginicus being the most probable origin (Chan et al. 2020; Lu
China but also countries around the world (Phelan et al. 2020§t &l- 2020) and pangolins as the most likely intermediate host
On January 30, 2020, the World Health Organization (WHO The Chinese Preventive Medicine Association 2020).
announced that this outbreak had constituted a public health
emergency of |nte_rr_1§1t|onal concern (Mahase 2020)._T_he ”OVﬁpidemioIogic Characteristics
coronavirus was initially named 2019-nCoV and officially as o o . .
severe acute respiratory syndrome coronavirus 2 (SARSVode of Transmissidased on findings of genetic and epide
CoV-2). As of February 26, COVID-19 has been recognized irmiologic research, it appears that the COVID-19 outbreak
34 countries, with a total of 80,239 laboratory-confirmed cases
and 2,700 deaths (WHO 2020b). The State Key Laboratory Breeding Base of Basic Science of

Due to the characteristics of dental settings, the risk of crosaiomatology (Hubei-MOST) and Key Laboratory of Oral Biomedicine
infection may be high between dental practitioners and patientg'.;?\'f;zigf '\E,\(ljl:ﬁ:;'og’hisn?om and Hospital of Stomatology, Wuhan
For der.1tal practices anq hospitals in count.rles/regIonS Th?t Eenter for Evidence-Based Stomatology, School and Hospital of
(potentially) affected with COVID-19, strict and effective siomatology, wuhan University, Wuhan, China
infection control protocols are urgently needed. This article,
i?]zjtlrsoesuggsotl:]reegsfer:fi?;eksg\?vlreeijle\éa:tt)(?l:{[l(zje(l)"\]/elg-algdarr?dsiir . Bian, The State Key Laboratory Breeding Base of Basic Science of

s S . 9 - %tomatology (Hubei-MOST) and Key Laboratory of Oral Biomedicine

ocomial infection in dental settings and provides recommendeginistry of Education, School and Hospital of Stomatology, Wuhan
management protocols for dental practitioners and students immiversity, Luoyu Road 237, Wuhan, Hubei 430079, China.
(potentially) affected areas. Email: bianzhuan@whu.edu.cn
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Transmission routes of 2019-nCoV and controls

In dental practice

Xian Pengd, Xin Xu', Yuging Lt*, Lei Chend, Xuedong Zhou' and Biao Rerf*

A novel! -coronavirus (2019-nCoV) caused severe and even fetal pneumonia explored in a seafood market of Wuhan city, Hubei
province, China, and rapidly spread to other provinces of China and other countries. The 2019-nCoV was different from SARS-CoV,
but shared the same host receptor the human angiotensin-converting enzyme 2 (ACE2). The natural host of 2019-nCoV may be the
bat Rhinolophus dfnis as 2019-nCoV showed 96.2% of whole-genome identity to BatCoV RaTG13. The person-to-person
transmission routes of 2019-nCoV included direct transmission, such as cough, sneeze, droplet inhalation transmission, and contact
transmission, such as the contact with oral, nasal, and eye mucous membranes. 2019-nCoV can also be transmitted through the

saliva, and the fetdloral routes may also be a potential person-to-person transmission route. The participants in dental practice

expose to tremendous risk of 2019-nCoV infection due to the face-to-face communication and the exposure to saliva, blood, and
other body ! uids, and the handling of sharp instruments. Dental professionals play great roles in preventing the transmission of
2019-nCoV. Here we recommend the infection control measures during dental practice to block the person-to-person transmission

routes in dental clinics and hospitals.

International Journal of Oral Science  (2020) 12:9

INTRODUCTION

An emergent pneumonia outbreak originated in Wuhan City, in
the late December 2018 The pneumonia infection has rapidly
spread from Wuhan to most other provinces and other 24
countries™®. World Health Organization declared a public health
emergency of international concern over this global pneumonia
outbreak on 30th January 2020.

The typical clinical symptoms of the patients who suffered from
the novel viral pneumonia were fever, cough, and myalgia or
fatigue with abnormal chest CT, and the less common symptoms
were sputum production, headache, hemoptysis, and diarri&a
This new infectious agent is more likely to affect older males to
cause severe respiratory diseasés Some of the clinical
symptoms were different from the severe acute respiratory

; https://doi.org/10.1038/s41368-020-0075-9

CHARACTERISTICS OF 2019 NOVEL CORONAVIRUS
Coronaviruses belong to the family o€oronaviridagof the order
Nidovirales comprising large, single, plus-stranded RNA as their
genome'3*4. Currently, there are four genera of coronavirusés:
CoV,! -CoV,#CoV, and$-CoV*>%. Most of the coronavirus can
cause the infectious diseases in human and vertebrates. Th€oV
and !-CoV mainly infect the respiratory, gastrointestinal, and
central nervous system of humans and mammals, wh#teCoV and
$-CoV mainly infect the bird&** ",

Usually, several members of the coronavirus cause mild
respiratory disease in humans; however, SARS-CoV and the Middle
East respiratory syndrome coronavirus (MERS-CoV) explored in
20022003 and in 2012, respectively, caused fatal severe
respiratory diseaséS™?2 The SARS-CoV and MERS-CoV belong to

syndrome (SARS) caused by SARS coronavirus (SARS-CoV) thiae ! -CoV>%4. 2019-nCoV explored in Wuhan also belongs to the

happened in 20022003, indicating that a new person-to-person
transmission infectious agent has caused this emergent viral
pneumonia outbrealR®. Chinese researchers have quickly isolated
a new virus from the patient and sequenced its genome (29,903
nucleotides}’. The infectious agent of this viral pneumonia
happenening in Wuhan was "nally identi'ed as a novel
coronavirus (2019-nCQV), the seventh member of the family of
coronaviruses that infect humans. On 11th February 2020, WHO
named the novel viral pneumonia as@orona Virus Disease
(COVID19) while the international Committee on Taxonomy of
Viruses (ICTV) suggested this novel coronavirus hame(B8RS-
CoV-Ddue to the phylogenetic and taxonomic analysis of this
novel coronavirus?,

1 -CoV according to the phylogenetic analysis based on the viral
genome'®*, Although the nucleotide sequence similarity is less
than 80% between 2019-nCoV and SARS-CoV (about 79%) or
MERS-CoV (about 50%), 2019-nCoV can also cause the fetal
infection and spread more faster than the two other corona-
viruse$ 9?27 The genome nucleotide sequence identity
between a coronavirus (BatCoV RaTG13) detected in the bat
Rhinolophus afis from Yunnan Province, China, and 2019-nCoV,
was 96.2%, indicating that the natural host of 2019-nCoV may also
be the Rhinolophus dhisbat'*. However, the differences may also
suggest that there is an or more intermediate hosts between the
bat and human. A research team from the South China Agricultural
University has invested more than 1 000 metagenomic samples
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Structural basis for the recognition of SARS-
by full-length human ACE2

Renhong Yah? Yuanyuan Zhang?, Yaning L?*, Lu Xia"? Yingying Gud? Qiang Zhot?

Angiotensin-converting enzyme 2 (ACEZ2) is the cellular receptor for severe acute respiratory syridron)
coronavirus (SARS-CoV) and the new coronavirus (SARS-CoV-2) that is causing the serious coron
disease 2019 (COVID-19) epidemic. Here, we presenBeigatron microscopy structures of full-length
human ACEZ2 in the presence of the neutral amino acid transporf& B with or without the receptor

binding domain (RBD) of the surface spike glycoprotein (S protein) of SARS-CoV-2, both at an overal
resolution of 2.9 angstroms, with a local resolution of 3.5 angstroms at the ACE2-RBD interface. T|
ACE2-BAT1 complex is assembled as a dimer of heterodimers, with the collectrin-like domain of

ACE2 mediating homodimerization. The RBD is recognized by the extracellular peptidase domain

The membrane trafficking mechanism for ACE2
and B°AT1 is similar to that of the LAT1-4F2hc
complex, a large neutrabamino acid transporter
complex that requires 4F2hc for its plasma
eqbrape localization (31). Our structure of
@@I’I‘Z&]C shows that the cargo LAT1 and
chaperone 4F2hc interact through both extra-
cellular and transmembrane domains @2). We
reasoned that the structure of full-length ACE2
may be revealed in the presence of BAT1.
Here, we report crydelectron microscopy
e (cryo-EM) structures of the full-length human
aVIAGE2-BAT1 complex at an overall resolution
of 2.9 « and a complex between the RBD of
SARS-CoV-2 and the ACE2°BT1 complex,
also with an overall resolution of 2.9 « and
havith 3.5-¢ local resolution atthe ACE2-RBD
interface. The ACE2-BAT1 complex exists as a
dimer of heterodimers. Structural alignment

of ACE2 mainly through polar residues. These findings provide important insights into the molecularof the RBD-ACE2-BAT1 ternary complex with

basis for coronavirus recognition and infection.

re acute respiratory syndrom® | SARS-CoV-2 S protein binds to the PD of ACE2

comnavirus 2 (SARS-CoV-2) is a positiver with a dissociation constant (Kg) of ~15 nM (14).
nd RNA virus that causes severe|  Although ACE2 is hijacked by some corona-
res@iratory syndrome in humans. The | viruses, its primary physiological role is in the
Iting outbreak of coronavirus dis- | maturation of angiotensin (Ang), a peptide
ease 2019 (COVID-19) has emerged as a severehormone that controls vasoconstriction and
epidemic, claiming more than 2000 lives world- | blood pressure. ACE2 is a type | membrane
wide between December 2019 and February protein expressed in lungs, heart, kidneys, and
2020 (1, 2). The genome of SARS-CoV-2 shares intestine (1917. Decreased expression of ACEZ
about 80% identity with that of SARS-CoV and | is associated with cardiovascular diseaseg
is about 96% identical to the bat coronavirus | (18220). Full-length ACE2 consists of an N-
BatCoV RaTG132). terminal PD and a C-terminal collectrin-like
In the case of SARS-CoV, the spike glycor domain (CLD) that ends with a single trans-
protein (S protein) on the virion surface medi- | membrane helix and a ~40-residue intracellu-
ates receptor recognition and membrane fusion | lar segment (15 21). The PD of ACE2 cleaveg
(3, 4). During viral infection, the trimeric S Ang | to produce Ang-(1-9), which is then pro-
protein is cleaved into S1 and S2 subunits and| cessed by other enzymes to become Ang-(1-7]
S1 subunits are released in the transition to | ACEZ2 can also directly process Ang Il to give
the postfusion conformation (4Ex). S1 contains | Ang-(1-7) 15 22).
the receptor binding domain (RBD), which Structures of the claw-like ACE2-PD alone
directly binds to the peptidase domain (PD) of | and in complex with the RBD or the S protein
angiotensin-converting enzyme 2 (ACE2)g), | of SARS-CoV have revealed the molecular detail
whereas S2 is responsible for membrane fusion.| of the interaction between the RBD of the S
When S1 binds to the host receptor ACE2, protein and PD of ACE2 [, 8, 23, 24). Struc-
another cleavage site on S2 is exposed and i$ tural information on ACE2 is limited to the
cleaved by host proteases, a process that is PD domain. The single transmembrane (TM)
critical for viral infection ( 5,9, 10. The S protein | helix of ACE2 makes it challenging to deter-
of SARS-CoV-2 may also exploit ACE2 for host mine the structure of the full-length protein.
infection (2, 1B13. A recent publication re- ACE2 also functions as the chaperone for
ported the structure of the S protein of SARS- | membrane trafficking of the amino acid trans-
CoV-2 and showed that the ectodomain of the | porter B°AT1, also known as SLC6A1®¥),
which mediates uptake of neutral amino acids
Key Laboratory of Structural Biology of Zhejiang Province, into |ntest|n_aJ Cel_ls in g sodium-dependent man-
Institute of Biology, Westlake Institute for Advanced Study, N€r. Mutations in B"AT1 may cause Hartnup
China koo, of s Selencss, wiostake Unersiy, 15, | cisorder, an innerited disease with symptoms
Shilon.gshan Road, Hangzhou 510024, Zhejiang P?gvince, such_as pellagra, cerebellar ataxia, and psy
China Beijing Advanced Innovation Center for Structural| ChOSiS @6E28). Structures have been deter-
Biology, Tsinghua-Peking Joint Center for Life Sciences, | mined for the SLC6 family membersdDAT
School of Life Sciences, Tsinghua University, Beijing 10008(‘Drosophila dopamine transporter) and human
china. SERT (serotonin transporter, SLC6A4)Z9, 30).

*These authors contributed equally to this work. - . ) 3
Corresponding author. Email: zhougiang@westlake.edu.cn | It is unclear how ACE2 interacts with B°AT1.

o

Yan et al., Science367, 144491448 (2020) 27 March 2020

the S protein of SARS-CoV-2 suggests that two
S protein trimers can simultaneously bind to
an ACE2 homodimer.

Structural determination of the
ACE2-BAT1 complex

Full-length human ACE2 and BAT1, with Strep
and FLAG tags on their respective N termini,
were coexpressed in human embryonic kidney
(HEK) 293F cells and purified through tandem
affinity resin and size exclusion chromatogra-
phy. The complex was eluted in a single mono-
disperse peak, indicating high homogeneity
(Fig. 1A). Details of cryo-sample preparation,
data acquisition, and structural determination
are given in the materials and methods sec-
tion of the supplementary materials. A three-
dimensional (3D) reconstruction was obtained
at an overall resolution of 2.9 « from 418,140

). selected particles. This immediately revealed
the dimer of heterodimersGrchitecture (Fig.
1B). After applying focused refinement and C2
symmetry expansion, the resolution of the extra-
cellular domains improved to 2.7 », whereas

5 the TM domain remained at 2.9-¢ resolution
(Fig. 1B, figs. S1 to S3, and table S1).

The high resolution supported reliable model
building. For ACEZ2, side chains could be as-
signed to residues 19 to 768, which contain the
PD (residues 19 to 615) and the CLD (residues
616 to 768), which consists of a small extra-
cellular domain, a long linker, and the single
TM helix (Fig. 1C). Between the PD and TM
helix is a ferredoxin-like fold domain; we refer
to this as the neck domain (residues 616 to
726) (Fig. 1C and fig. S4). Homodimerization is
entirely mediated by ACE2, which is sandwiched
by B°AT1. Both the PD and neck domains con-
tribute to dimerization, whereas each E’AT1
interacts with the neck and TM helix in the
adjacent ACE2 (Fig. 1C). The extracellular re-
gion is highly glycosylated, with seven and five
glycosylation sites on each ACE2 and ®\T1
monomer, respectively.
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High expression of ACE2 receptor of 2019-nCoV on the
epithelial cells of oral mucosa

Hao X!, Liang Zhong', Jiaxin Dengd, Jiakuan Pend, Hongxia Dart, Xin Zeng', Taiwen Lt and Qianming Chent

It has been reported that ACE2 is the main host cell receptor of 2019-nCoV and plays a crucial role in the entry of virus into the cell
to cause the! nal infection. To investigate the potential route of 2019-nCov infection on the mucosa of oral cavity, bulk RNA-seq
pro! les from two public databases including The Cancer Genome Atlas (TCGA) and Functional Annotation of The Mammalian
Genome Cap Analysis of Gene Expression (FANTOM5 CAGE) dataset were collected. RNA-keg gata of 13 organ types with
para-carcinoma normal tissues from TCGA and 14 organ types with normal tissues from FANTOM5 CAGE were analyzed in order to
explore and validate the expression of ACE2 on the mucosa of oral cavity. Further, single-cell transcriptomes from an independent
data generated in-house were used to identify and cdmm the ACE2-expressing cell composition and proportion in oral cavity. The
results demonstrated that the ACE2 expressed on the mucosa of oral cavity. Interestingly, this receptor was highly enriched in
epithelial cells of tongue. Preliminarily, thosendings have explained the basic mechanism that the oral cavity is a potentially high
risk for 2019-nCoV infectious susceptibility and provided a piece of evidence for the future prevention strategy in dental clinical
practice as well as daily life.

International Journal of Oral Science  (2020) 12:8 ; https://doi.org/10.1038/s41368-020-0074-x

INTRODUCTION that the ACE2 plays an important role in cellular entry, thus
Since December 2019, an increasing number of patients with ACE2-expressing cells may act agget cells and are susceptible
pneumonia occurred in Wuhan, Hubei province, China, which to 2019-nCoV infectior®.
attracted much attention not only within China but across the The expression and distribution of the ACE2 in human body
world*?. The novel pneumonia was named as Corona Virus may indicate the potential infection routes of 2019-nCoV.
Disease 19 (COVID-19) by World Health Organization (WHO)Through the developed single-cell RNA sequencing (scRNA-Seq)
(https://www.who.int/docs/default-source/coronaviruse/situation-  technique and single-cell transcriptomes based on the public
reports/20200211-sitref22-ncov.pdf?sfvrsnfb6d49bl_2, the database, researchers analyzed the ACE2 RNA expressiohlg@ro
common symptoms of COVID-19 at illness onset were fever, at single-cell resolution. High ACE2 expression was ideat in
fatigue, dry cough, myalgia, and dyspnéaIn addition, some type Il alveolar cells (AT2) of luif™? esophagus upper and
patients might suffer from headache, dizziness, abdominal pain, stratil ed epithelial cells, absorptive enterocytes from ileum and
diarrhea, nausea, and vomiting Onset of disease may lead to colon'?, cholangiocyte$®, myocardial cells, kidney proximal
progressive respiratory failure due to alveolar damage and even tubule cells, and bladder urothelial celtS. These ! ndings
death®. indicated that those organs with high ACE2-expressing cells
Scientists then isolated a novel coronavirus from human should be considered as potential high risk for 2019-nCoV
airway epithelal cells, which was named 2019-nC8M.u et al®  infection™®.
found that 2019-nCoV was closer to bat-SL-CoVZC45 and bat-SL- In order to investigated the potential routes of 2019-nCov
CoVZXC21 at the whole-genome level, and the external infection on the mucosa of oral cavity, we explored whether the
subdomain of the 2019-nCoV receptor-binding domain (RBD) ACE2 is expressed and the ACE2-expressing cell composition
was more similar to that of severe acute respiratory syndrome and proportion in oral cavity based on the public bulk RNA-seq
(SARS) coronavirus (SARS-CoV). Study of Zhou %inalicated pro!les from two public databases and single-cell transcrip-
that the angiotensin-converting enzyme Il (ACE2) is likely the tomes from an independent data generated in-house. The result
cell receptor of 2019-nCoV, which were also the receptor for showed that the ACE2 could be expressed in the oral cavity, and
SARS-CoV and HCoV-NI83Zhou et al? also proved that 2019- was highly enriched in epithelial cells. Moreover, among
nCoV does not use other coronavirus receptors, aminopeptidase different oral sites, ACE2 expssion was higher in tongue than
N, and dipeptidy! peptidase 4. The study of Xu et afound that buccal and gingival tissues. Thesendings indicate that the
the RBD domain of the 2019-nCoV S-protein supports strong mucosa of oral cavity may be a potentially high risk route of
interaction with human ACE2 molecules. Thesadings suggest  2019-nCovinfection.
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Coronavirus COVID-19 impacts to dentistry and potential idates

salivary diagnosis

Robinson Sabino-Silva? &Ana Carolina Gomes Jardim &Walter L. Siqueira

Received: 15 February 2020 /Accepted: 17 February 2020
# Springer-Verlag GmbH Germany, part of Springer Nature 2020

Summary respiratory disease, with severe cases leading to pneumonia,
kidney failure, and even death. The severe respiratory illness
A novel coronavirus (COVID-19) is associated with human€aused by the COVID-19 was first detected in Wuhan, Hubei,
to-human transmission. The COVID-19 was recently identi€hina, and infections have spread worldwigle Currently,
fied in saliva of infected patients. In this point-of-view article the available COVID-19 genome sequences from clinical
we discuss the potential of transmission via the saliva of thisamples suggest that this viral emergence is related to bat
virus. The COVID-19 transmission via contact with dropletsoronaviruses3]. Although the coronavirus infection in
and aerosols generated during dental clinical procedureshismans frequently presents with mild severity, the
expected. There is a need to increase investigations to thetacoronavirus infection of either the severe acute respiratory
detection of COVID-19 in oral fluids and its impact on thesyndrome coronavirus (SARS-CoV] [or the Middle East
transmission of this virus, which is crucial to improve effectespiratory syndrome coronavirus (MERS-Co)resulted
tive strategies for prevention, especially for dentists anth higher mortality rate$]. Given the novelty of COVID-19,
healthcare professionals that perform aerosol-generating pemme characteristics of the virus remain yet unknown. The
cedures. Saliva can have a pivotal role in the human-to-hum&®oOVID-19 outbreak serves as both a reminder and an oppor-
transmission, and non-invasive salivary diagnostics may pradnity to assist. Considering that COVID-19 was recently
vide a convenient and cost-effective point-of-care platform fddentified in saliva of infected patientg]the COVID-19
the fast and early detection of COVID-19 infection. outbreak is a reminder that dental/oral and other health pro-
fessionals must always be diligent in protecting against the
spread of infectious disease, and it provides a chance to deter-
Current point of view mine if a non-invasive saliva diagnostic for COVID-19 could
assist in detecting such viruses and reducing the spread.

The present outbreak of the 2019 coronavirus strain (COVID- The Chinese Centre forl Disease Qontrol and Prevention iso-
19) constitutes a public health emergency of global conce}ﬁmd the COVID-19. It published the viral genome sequence data

[1]. International centers for disease control and preventidf'Mediately in interational database banks GenBank and the

are monitoring this infectious disease outbreak; symptoms GrioPal Initiative on Sharing Ainfluenza Data (GISAID), 9].
This action enabled laboratories in several countries to develop

COVID-19 infection include fever, cough, and acute "’ i ; )
unique PCR tests focusing on the diagnosis of COVID819 [
Robinson Sabino-Silva, Ana Carolina Gomes Jardim and Waiter 110 Currently, the COVID-19 trasmission routes are still to be

Siqueira contributed equally to this work. determined, but human-to-human transmission has been con-
firmed [10, 11]. The laboratory diagnostic tests should be per-

*  Walter L. Siqueira formed using nasopharyngeal, oropharyngeal, and blood sam-

walter.siqueira@usask.ca ples. Expectorated sputum and other specimens in severe respi-

ratory disease should be consiikeas lower respiratory tract
samples?, 12, 13. Several potential scenarios of COVID-19

) ) ) ) ) transmission have been desatibEhe transmission via contact
Department of Physiology, Institute of Biomedical Sciences, Federal ith droplets from talking. couirio. sneezina (related to human
University of Uberlandia, Uberlandia, Minas Gerais, Brazil wi P ing, cougty, zing ( u

respiratory activities), and aerosols generated during clinical pro-
cedures is expected, as it would be for other respiratory
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Saskatoon, Saskatchewan, Canada
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How far droplets can move in indoor environments b revisiting

the Wells evaporationbfalling curve

How far droplets can move is related to how far droplet-borne diseases can

evaporation and movement of droplets expelled during respiratory activities; ir
particular, the well-known Wells evaporationbfalling curve of droplets is revis-
ited considering the ¢ ect of relative humidity, air speed, and respiratory jets.
Our simple model considers the movement of exhaled air, as well as the eva-
poration and movement of a single droplet. Exhaled air is treated as a steady
state non-isothermal (warm) jet horizontally issuing into stagnant surrounding
air. A droplet is assumed to evaporate and move in this non-isothermal jet.
Calculations are performed for both pure water droplets and droplets of sodium
chloride (physiological saline) solution (0.9% w/v). We calculate the droplet
lifetimes and how droplet size changes, as well as how far the droplets travel
di! erent relative humidities. Our results indicate that a dropletOs size predom
nately dictates its evaporation and movement after being expelled. The sizes
the largest droplets that would totally evaporate before falling 2 m away are
determined under dl erent conditions. The maximum horizontal distances that
droplets can reach during di erent respiratory activities are also obtained. Our
study is useful for developing &ective prevention measures for controlling

infectious diseases in hospitals and in the community at large.

Practical Implications
Our study reveals that for respiratory exhalation Bows, the sizes of the largest

Abstract A large number of infectious diseases are believed to be transmittedX. Xig, Y. Lt, A. T. Y. ChwarJrg
between people via large droplets and by airborne routes. An understanding ofp. L. Ha W. H. Setd

evaporation and dispersion of droplets and droplet nuclei is not only signibPcant pepartment of Mechanical Engineering, The University
for developing € ective engineering control methods for infectious diseases bytof Hong Kong, Hong Kong, Chiepartment of

also for exploring the basic transmission mechanisms of the infectious diseasggvicrobiology, The University of Hong Kong, Hong Kong,

ChinaDepartment of Microbiology, Queen Mary

transmit. A simple physical model is developed and used here to investigate thélospital. Hong Kong, China

Key words: Droplet evaporation; Droplet movement;
Infection transmission; Respiratory jet; Large droplet.
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droplets that would totally evaporate

before falling 2 m away are between 60 and 100m, and these expelled large droplets are carried more than 6 m away
by exhaled air at a velocity of 50 m/s (sneezing), more than 2 m away at a velocity of 10 m/s (coughing) and less than
1 m away at a velocity of 1 m/s (breathing). These bndings are useful for developingeztive engineering control

methods for infectious diseases, and also for exploring the basic transmission

mechanisms of the infectious diseases.

There is a need to examine the air distribution systems in hospital wards for controlling both airborne and droplet-

borne transmitted diseases.

Introduction

Among the various transmission routes of infection,
droplets and airborne routes are the most interesting
with respect to building ventilation and indoor air

bltration. Examples of pathogens that can be trans-
mitted by large droplets but are not considered as
true airborne infections include SARS coronavirus
(SARS CoV), whooping cough Bordetella pertussis

inBuenza virus, adenovirus, rhinovirus, Mycoplasma
pneumoniag group A streptococcus, and bacterial
meningitis (Neisseria meningitidis Virtually, all path-

ogens where replication and/or colonization occurs in

the upper respiratory tract (URT) could have the

potential of being transmitted by large droplets

(Chin, 2000). Siegel etal. (2004) state that only
tuberculosis (mycobacterium tuberculosis), measles
(rubeola virus), and chickenpox [varicella zoster virus
(VZV)] could be considered as true airborne infec-
tious diseases, although claims of such a small
number of airborne transmittable diseases are debat-
able. For example, although a WHO consensus
document concludes that SARS is mainly transmitted

by large droplets, some detailed investigations con-
cluded that some outbreaks might be airborne (Li

et al., 2005; Yu et al., 2004).
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abstract

Increasing concerns about the spread of airborne pathogens such as severe acute respiratory syndrome
(SARS) and novel swine-origin inBuenza A (H1N1) have attracted public attention to bioaerosols and pro-
tection against them. The airborne pathogens are likely to be expelled from coughing or speaking, so the
physical data of the exhaled particles plays a key role in analyzing the pathway of airborne viruses. The
objective of this study was to analyze the initial velocity and the angle of the exhaled airBow from cough-

ing and speaking of 17 males and 9 females using Particle Image Velocimetry (PIV) and acrylic indoor
chamber. The results showed that the average initial coughing velocity was 15.3 m/s for the males and
10.6 m/s for the females, while the average initial speaking velocity was 4.07 m/s and 2.31 m/s respec-
tively. The angle of the exhaled air from coughing was around 38 ! for the males and 32 ! for the females,
while that of the exhaled air from speaking was around 49 ! and 78! respectively. Also, the linear relation
between the tested subjectOs height and their coughing and speaking velocity was shown in this study.

' 2012 Elsevier Ltd. All rights reserved.

1. Introduction

The necessity of understanding the infection mechanism of air-
borne transmission is proven from the epidemic cases reported by
WHO such as SARS (severe acute respiratory syndrome) in 2003
and H1IN1 (novel swine-origin inBuenza A) in 2009 (  WHO, 2004,
2010). Olsen et al. (2003) reported the transmission of SARS on an
aircraft by interviewing passengers and crew members who were
on the spot and noted that passengers who were seated in the same
row with the index patient had higher risk. Especially, higher num-
ber of infected passengers seated in front of the index patient than
behind him possibly implied the airborne transmission through
respiratory activities such as coughing and sneezing. Efpciency of
respiratory transmission of H1N1 virus was tested by conducting
animal experiments using ferrets ( Maines et al., 2009; Munster
et al., 2009; Perez et al., 2009). Prediction on the transmission
airborne contaminants including SARS inside an enclosed space
such as an airliner cabin ( Mazumdar and Chen, 2009 ) and a hospital
ward ( Qian et al., 2009) have been made, providing a reasonable
prediction for applications when the infection occurred and the
virus was transmitted to a person staying at the same location in
an enclosed space.

Airborne transmission refers to the passage of microorganisms
from a source to a person through aerosols, causing possible illness

! Corresponding author. Tel./fax: +82 31 290 7526.
E-mail address: amjang@skku.edu (A. Jang).

0045-6535/$ - see front matter " 2012 Elsevier Ltd. All rights reserved.
doi: 10.1016/j.chemosphere.2012.01.032

of the person in consequence of infection. Aerosolized disease
transmission can be classibed into two groups ( Gralton et al.,
2011); one is the droplet transmission, which is dePned as disease
transmission through the expelled particles that are likely to settle
down quickly due to their size. The other is aerosol transmission,
which is dePned as disease transmission through the expelled par-
ticles that range relatively smaller in size. Such aerosols can be
transmitted over short and long distances. Short-range transmis-
sion occurs across the short distance (less than 1 m) from person
to person and can be moderated by using of personal protective
equipment such as gloves and facemasks with precautions to avoid
the usual contact transmission from touching of the eyes, nose and
mouth. Long range transmission occurs between distant locations
and is primarily governed by air Bows generated from ventilation
systems or movement of people ( Tang et al., 2006). Wang and Chow
(2011) reported that human walking disturbs the local velocity beld
inBuencing the droplet dispersion and the increase of walking
speed could effectively cut down the number of suspended droplets
ranged 0.5920 | m.

Large droplets can evaporate to become small droplets that can
further evaporate, eventually becoming droplet nuclei suspended
for prolonged periods ( Parienta et al., 2011), if this evaporation
process is fast enough to occur before the droplets settle down.
Morawska et al. (2009) showed that evaporation to the equilibrium
droplet size occurred within 0.8 s for particles between 0.5 and
20 | m. Redrow et al. (2011) also demonstrated that a 10 | m spu-
tum droplet evaporated to become a droplet nucleus (3.5 | m) in


http://dx.doi.org/10.1016/j.chemosphere.2012.01.032
mailto:amjang@skku.edu
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I"#$%&' (#!%" ) affecting the progreson of disease in COVIR9

patients.
Coronavirus Disease 2019(COWI®) is a viral
respiratory disease caused by the 2019 novel Previous studieshow that COVID-19 patients with
coronavirus (2019nCoV), which has caused the comorbidity may lead to a poor prognosis .[5]
pneumonia epidemic in the wor[d 8]. As of March Identifying the most important risk groups is essential
5, 2020, a total of 96539 cases with laboratory when making decisions ar2D19nCoV therapy. To
confirmed COVID19 infection have been detected in  date, there has been no systematic review that
the world reported by the World Health Organization = comprehensively explores whether the presence of
(WHO). In China, thee have been 80567 accumulated =~ common comorbidities increase COVYID SDWLHQWYV

confirmed cases of COVH19, and 5952 of them risk, to guide clinical practice better. Therefore, we
were existing severe patients. Given the rapid spread performed a metanalysis of the available studies to
and high mortality rate of COVIL19, it is absolutely explore relationship between comorbidity and patients

necessary to evaluate the possible risk factors Wwith COVID-19.
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Could there be a link between oral hygiene and the
severity of SARS-CoV-2 infections?

Victoria Sampsdnyfawar Kamorand Ariane Samgson

Key points

Describes what COVID-19 is and the associated risl  Investigates whether bacteria contribute to COVID-19  Examines whether there is a link between the oral
factors for developing complications. complications by causing bacterial superinfections. microbiome and COVID-19 complications.

Abstract

On 30 January 2020, the World Health Organisation identibed COVID-19, caused by the virus SARS-CoV-2, to be a global
emergency. The risk factors already identibed for developing complications from a COVID-19 infection are age, gender
and comorbidities such as diabetes, hypertension, obesity and cardiovascular disease. These risk factors, however, do not
account for the other 52% of deaths arising from COVID-1%n often seemingly healthy individuals. This paper investigates
the potential link between SARS-CoV-+and bacterial load, questioning whether bacteria may play a role in bacterial
superinfections and complications such as pneumonia, acute respiratory distress syndrome and sepsis. The connection
between COVID-19 complications and oral health and periodontal disease is also examined, as the comorbidities at highest
risk of COVID-19 complications also cause imbalances in the oral microbiome and increase the risk of periodontal disease.
We explore the connection between high bacterial load in the mouth and post-viral complications, and how improving oral
health may reduce the risk of complications from COVID-19.

Introduction (SARS-CoV) and several bat coronavirusesrigin, it is suspected that in severe cases,
Prior to this discovery, six coronaviruses werbacterial superinfections may contribute to
On 31 December 2019, the World Healtrknown to cause human disease. Four viruse€ausing complications such as pneumonia
Organisation (WHO) was informed of a cluster(229E, OC43, NL63 and HKU1) are prevalenand acute respiratory distress syndrome
of 27 cases of pneumonia with no known causend cause common cold symptorfise two (ARDS). We explore the connection between
linked to a wet animal wholesale market imther strains are SARS-CoV and Middle Eagtigh bacterial load in the mouth and post-
Wuhan City, Chind.By 7 January 2020, therespiratory syndrome Coronavirus (MERS-viral complications, and how improving oral
causative virus was idengid as SARS-CoV-2, CoV), both of which are zoonatic in origin and health may reduce the risk of complications
which causes the disease COVID-19, and wé#estal. SARS-CoV-Bas joined as the seventhfrom COVID-19.
declared a global emergency by the WHO omember of the family of coronaviruses that
30 Januar{020. infect humang.No spedic treatment is yet Symptoms
Zhu etlal. (2020) were able to identify andaccessible; however, management involves
characterise SARS-CoV-2 using unbiaserkstriction of travel, patient isolation and the# e clinical symptoms of COVID-19 appear
sequencing samples from infected patientsupport of medical supervisidn. a%er an incubation period of approximately
with pneumonig # e viral genome revealed COVID-19 affects people in different 5.2day$ and range from fever (98.6%), fatigue
SARS-CoV-20 be 75D80% identical to severgvays, with patients exhibiting a range 0{69.6%), dry cough (59.4%), myalgia (34.8%)
acute respiratory syndrome coronavirussymptoms and severity. While risk factorsand sore throat (17.4%)Diarrhoea has also
such as age, gender and comorbidities haw®en shown to be a key distinguishing symptom
iDentistry, 38 Devonshire Street, London, W1G 6QB, Jp@en highlighted as increasing the risk off COVID-19 compared with SARS-CoV and
2Centre for Nutrition Education & Lifestyle Managemencomplications and mortality, there is still aMERS-Co\#’

London, RG40 1DH, 0Kthodontics, Cambridge . . . . . . ) . . .
University Hospital Trust, Cambridge, CB1 000, UK. high proportion of patients with no idehtd COVID-19 infections can present with

*Correspondence to: Victoria Sampson risk factors who sger from severe sidéects mild, moderate or severe illnegse severity
(Emet Eliliess: ARisioiRRam e @ e e and complications. As much as 10D15% aff the illness, the rate of decline and the risk
Refereed Paper. people under 69ears old with no risk factors of mortality are sigricantly dependent on
accspieceibiaionzg are exhibiting moderate to severe reactiongsk factors highlighted by Zhcetal. (2020)

hitps:/idol.org/10.1038/541415-020-1747-8 to COVID-19? While COVID-19has a viral in the largest retrospective cohort study among
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Clinical Characteristics of 138 Hospitalized Patients
With 2019 Novel CoronavirusbInfected Pneumonia in Wuhan, China

Dawei Wang, MD; Bo Hu, MD; Chang Hu, MD; Fangfang Zhu, MD; Xing Liu, MD; Jing Zhang, MD; Binbin Wang, MD; Hui Xiang, MD;
Zhenshun Cheng, MD; Yong Xiong, MD; Yan Zhao, MD; Yirong Li, MD; Xinghuan Wang, MD; Zhiyong Peng, MD

Viewpoint
IMPORTANCEIN December 2019, novel coronavirus (2019-nCoV)binfected pneumonia (NCIP)
occurred in Wuhan, China. The number of cases has increased rapidly but information on the
clinical characteristics of affected patients is limited. Audio

Related article

OBJECTIVHO describe the epidemiological and clinical characteristics of NCIP.

DESIGN, SETTING, AND PARTICIPANRStrospective, single-center case series of the 138
consecutive hospitalized patients with confirmed NCIP at Zhongnan Hospital of Wuhan
University in Wuhan, China, from January 1 to January 28, 2020; final date of follow-up was
February 3, 2020.

EXPOSURE®ocumented NCIP.

MAIN OUTCOMES AND MEASUREpidemiological, demographic, clinical, laboratory,
radiological, and treatment data were collected and analyzed. Outcomes of critically ill
patients and noncritically ill patients were compared. Presumed hospital-related transmission
was suspected if a cluster of health professionals or hospitalized patients in the same wards
became infected and a possible source of infection could be tracked.

RESULTOf 138 hospitalized patients with NCIP, the median age was 56 years (interquartile

range, 42-68; range, 22-92 years) and 75 (54.3%) were men. Hospital-associated

transmission was suspected as the presumed mechanism of infection for affected health
professionals (40 [29%)]) and hospitalized patients (17 [12.3%]). Common symptoms

included fever (136 [98.6%)]), fatigue (96 [69.6%]), and dry cough (82 [59.4%]).

Lymphopenia (lymphocyte count, 0.8 10°/L [interquartile range {IQR}, 0.6-1.1]) occurred in

97 patients (70.3%), prolonged prothrombin time (13.0 seconds [IQR, 12.3-13.7]) in 80

patients (58%), and elevated lactate dehydrogenase (261 U/L [IQR, 182-403]) in 55 patients

(39.9%). Chest computed tomographic scans showed bilateral patchy shadows or

ground glass opacity in the lungs of all patients. Most patients received antiviral therapy

(oseltamivir, 124 [89.9%]), and many received antibacterial therapy (moxifloxacin, 89

[64.4%)]; ceftriaxone, 34 [24.6%)]; azithromycin, 25 [18.1%)]) and glucocorticoid therapy

(62 [44.9%]). Thirty-six patients (26.1%) were transferred to the intensive care unit (ICU)

because of complications, including acute respiratory distress syndrome (22 [61.1%]),

arrhythmia (16 [44.4%]), and shock (11 [30.6%]). The median time from first symptom to
dyspneawas 5.0 days, to hospital admission was 7.0 days, and to ARDS was 8.0 days.

Patients treated in the ICU (n = 36), compared with patients not treated in the ICU (n = 102),

were older (median age, 66 years vs 51 years), were more likely to have underlying

comorbidities (26 [72.2%] vs 38 [37.3%]), and were more likely to have dyspnea (23 [63.9%)]

vs 20 [19.6%]), and anorexia (24 [66.7%)] vs 31 [30.4%]). Of the 36 cases in the ICU, 4 (11.1%)
received high-flow oxygen therapy, 15 (41.7%) received noninvasive ventilation, and 17

(47.2%) received invasive ventilation (4 were switched to extracorporeal membrane

oxygenation). As of February 3, 47 patients (34.1%) were discharged and 6 died (overall Author Affiliations: Author
mortality, 4.3%), but the remaining patients are still hospitalized. Among those discharged affiliations are listed at the end of this
alive (n = 47), the median hospital stay was 10 days (IQR, 7.0-14.0). article.

L . T . Corresponding Author: Zhiyong
CONCLUSIONS AND RELEVAN(IEthis single-center case series of 138 hospitalized patients Peng, MD, Department of

with confirmed NCIP in Wuhan, China, presumed hospital-related transmission of 2019-nCoV Critical Care Medicine, Zhongnan

was suspected in 41% of patients, 26% of patients received ICU care, and mortality was 4.3%. Hospital of Wuhan University,
Wuhan 430071, Hubei, China

(Pengzy5@hotmail.coin

Section Editor: Derek C. Angus, MD,
JAMA do0i:10.1001/jama.2020.1585 MPH, Associate EditodAMA
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Article type  : Research Letter

Prevalence of mucocutaneous manifestations, oral and palmoplantar findings in 666 patients
with COVID-19 in a field hospital in Spain

Dear Editor:

Coronavirus disease 2019 (Covid-2019) has been associated with several cutaneous
manifestations(1D3). A temporary field hospital was implemented during the pandemic peak in
Madrid, Spain, to attend COVID-19 patients with mild to moderate pneumonia.

A team of dermatologists working as medical volunteers performed a cross-sectional study
between April 10 and April 25, 2020 to evaluate cutaneous findings of such patients.

A total of 666 COVID-19 patients fulfilled the inclusion criteria (either positive RT-PCR testing
for SARS-CoV-2 or bilateral pneumonia). The mean age was 55.67 years; with a slight female
predominance (58%). Remarkably, 47.1% were from Latin America.

Globally, 304 (45.65%) of our patients presented one or more mucocutaneous manifestations. Oral
cavity findings were seen in 78 (25.65%) cases, including transient lingual papillitis (11.5%),
glossitis with lateral indentations (6.6%)(Figure 1A), aphthous stomatitis (6.9%), glossitis with
patchy depapillation (3.9%) (Figure 1B) and mucositis (3.9%). Burning sensation was reported in
5.3% of patients and taste disturbances (dysgeusia) was commonly associated.

Palmoplantar involvement was observed in 121 patients (39.8%) and included diffuse
desquamation in 77 patients (25.3%), often favouring the weight bearing areas and reddish-to-
brown acral macules on palms and soles in 46 (15.1%)(Figure 1C and 1D). Mild pruritus was
occasionally reported. Fungal cultures of plantar desquamation performed in 9 patients ruled out
superficial mycoses. Histological study from the acral macules was performed in 4 patients,

showing a mild to moderate lymphocytic infiltrate surrounding the blood vessels and the eccrine

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and Wegsion of RecordPlease cite this article dsi:
10.1111/BJD.19564

This article is protected by copyright. All rights reserved



https://doi.org/10.1111/BJD.19564
https://doi.org/10.1111/BJD.19564
https://doi.org/10.1111/BJD.19564

TRA PERds
Y9 S ;*ﬁ*‘ G’Qi
¥ i**t ¥y

LA R St g S
VA SRR AN

Kansas

Department of Health
and Environmen

) ) ) ) 4?7@=57+)9:)0ABC=+

"HE96& () F+,)1"-9%6)*+,).-)*+,)0--123$14

I"#$%&#! '&(O)*+,-. |/ &=* | >=7 [ @==AB1)A! /
01234536/789:;< 0!544:8/789:;< 0!544:8/789:;< 0(32C:9<
&'(()! ! 7342 1x0118019!"5 :! .
“Wﬁ' "HEHYb ;(;ﬁ:z,;zﬁunom ') 6+%# )it 18147, @
! &(():! ! &(():! ! ,
(I3, HEHOOH Csey 'DI#)! HSH0H @
&'(() i
npfififiee/34m <t &(():! ! ,
!!!!!!!!E#+F)# HGB<+3)# ID+<<,13)! C<342/ ‘DY) HSHYo C'(#3(#,
#H< H#%<?5
BHHHIIHG %6# (@ | - &(()! ! .
IM 4G 2+-,/3) &(() @R S sopns @
v - &'(():1;+)! ,
!!!!@m!& 42 &(() 13<.1/1(" #%%+# : é;(,(;!,%#% ) C#3(#,
nLNC2% 04, 1 | o »
!!!ﬁ}l!ﬁi!!!! D'JOOA);)EHIZ &(() O¥v0i E+%# &)
unp@qnn&Z# /1B+3) &(() 6+064 &(() @
(@) (|ukrosr+BBH3 &(() C'(#3(H, &(() @
QSN 1IN @+- #+:15/(3/3)4 » : :
!!!!?@!!mu '(3)+<IB+3) &(() OH%0i CH3, @
!!!!!H!!!!!L3+%%2#+ &(() @ C#3(#, @
K. 3J<#l |
! M D 6+%6#1%,)44,/3)! .
& ...... | (<<t 001/ + /4 ND##) < I3(BH(#<<5 ¢ S (hee
H@m&zsa« C'(#3(#, 6+%# &(() @
HH@!!!!!!?#+ +2 C'(#3(#, 6+%¢# O)/) # C(#3(#,
HH@!!!!!!C %tt112% "+ C'(#3(#, &(() &(() @
!!!!!Qggnme )21 # C'(#3(#, &(() C#3(#, &(()
!!!!!125!!!!!0/ DD?1Y # 6+%¢# &(() C#3(#, &(()
!!!!_@!!!!!C)##Psm 6+%¢# &(() C'#3(#, &(()

.56)7568)9:;567<=95:>)11I"#$%$&' () %*+",-./,+"0$(
I"#$%&'()*+,-.)/+1.)/10-.)1,2.)34,.)356 7"859)48'6 76#6&)":);998$<=)58>)48:8%6 7"#)+7'&5'&".); ?&$7%58)/"998&<&)");99&$<=.);'6 @?5)58>)4 2 ?#8"9"<=A
I"HE%" & ()F4)*+



http://www.kdheks.gov/coronavirus/

Thoracic and Cardiac Imaging / Imagerie cardiaque et imagerie thoracique

Canadian Association of
RadiologistsO Journal

CT Imaging and Differential Diagnosis of

» The Author(s) 2020

COVI D_ 19 Articlg reuse guide!ings:
sagepub.com/journals-permissions

DOI: 10.1177/0846537120913033
journals.sagepub.com/home/caj

©SAGE
Wei-cai Dai, MD 2, Han-wen Zhang, MD 3@,
Juan Yu, MD, PhD 3, Hua-jian Xu, MD 3, Huan Chen, MD 3,
Si-ping Luo, MM 2, Hong Zhang, MM 3, Li-hong Liang, MM 3,
Xiao-liu Wu, BMT 3, Yi Lei, MD 3, and Fan Lin, MD, PhD 3

Abstract

Since the beginning of 2020, coronavirus disease 2019 (COVID-19) has spread throughout China. This study explains the finding:
from lung computed tomography images of some patients with COVID-19 treated in this medical institution and discusses the
difference between COVID-19 and other lung diseases.

Resume

Depuis le @&but de IQare 2020, la maladie@ronavirus 2019 (COVID-19) sOespandue dans toute la Chine. Cet¢ude
analyse lesssultats ties des images de TDM pulmonaire de certains patients atteints de COVID-tdains ce¢tablissement
medical et examine la déifence entre le COVID-19 et dOautres maladies pulmonaires.

Keywords
COVID19, CT, pneumonia, lung diseases, 2019n-CoV

Introduction reveal disease progressiorf3) The supply of the reagents

. . . not keep up with the demand, and the quality of new prod-

(Sérg\?l g ig??:\i sg;r?é;aesre; Ofinc\?\;gr?:;:lrllflibtisli?s\ini@igs of major companies awaits to be studied and improved. (4)

. . . 9ing X ?t’{akes 1 day or longer to obtain the results after sampling. For
China, and the epidemic has swiftly spread to other parts

China and beyond As of February 25, there were a total of 77.t%esef reasons, Ch.mese .researcher.s stropgly recommend_ cT
Eggmg as the main basis for the diagnosis of COVID-19 in

779 cases of diagnosed COVID-19, 2824 cases of suspec t situatiof A demici fthe Ameri Societ
COVID-19, 27 361 cured cases, and 2666 deaths from it} e current situatioriAn academician ot the American Society

China, and there were 2464 cases of diagnosed COVID- (?r Radiation Oncology called for the immediate establishment
189 cured cases, and 43 deaths outside China. Compared Witf CT-based d'aQ”OS“C method for COVID-19 anq Improve-
severe acute respiratory syndrome (SARS) and Middle E&RENt of the de_tectlon rate of the severe .acute.resplr.atory syn-
respiratory syndrome (MERS), COVID-19 has lower mortalit)f,jrome coronavirus 2 (SARS-CoV.-Q)f a patient with cI|n|caIIy. _
a stronger occult nature, and a greater transmission cagacify’SPected COVID-19 has negative NAAT results but positive
Like the former two, COVID-19 can be transmitted through thinaging results, the patient should be isolated and treated as
respiratory tract and by contact and has evidence of humar@®" @s possible. The advantage of CT examination in the
human transmission. Another ggible transmission route,
fecalboral transmission, has not been confirmed.

In the initial screening, computed tomography (CT) exan-Guangzhou Medical University, Guangzhou, China
ination is needed for the auxiliary diagno§i§he diagnosis is Zlénha_lr?;ng Department, Fifth PeopleOs Hospital of Longgang District, Shenzhen,

. . . . . |

t.hen'conflrmed by the positive results of the nucleic acid _ampH_Department of Radiology, The Firgtffiliated Hospital of Shenzhen
fication test (NAAT) of the respiratory tract or blood specimensypiversity, Health Science Centerh@izhen Second People®s Hospital,
using reverse transcription real-time fluorescence polymerasghenzhen, China
chain reaction (RT-PCR)However, this diagnosis method is '
highly limited: (1) When the viral load is low, the detection raté*0responding Authors: . .
is low, leading to false-negative results. (2) Only a OSitiVYI Lei, MD and Fan Lin, MD, PhD, Department of Radiology, The First Affiliated
IS_ r 9 9 o yap ﬁospital of Shenzhen University, Health Science Center, Shenzhen Second
diagnosis can be made, but the severity of COVID-19 and #8ople®s Hospital, 3002 SunGangXi Road, Shenzhen 518035, China.
progression cannot be judged (in contrast, CT imaging ca&mails: 13602658583@163.com; foxetfoxet@gmail.com
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abstract

Background: The COVID-19 pandemic caused by SARS-CoV-2 remains a signl cant issue for global health,
economics and society. A wealth of data has been generated since its emergence in December 2019, and
it is vital for clinicians to keep up with this data from across the world at a time of uncertainty and
constantly evolving guidelines and clinical practice.

Objectives: Here we provide an update for clinicians on the recent developments in the virology, di-
agnostics, clinical presentation, viral shedding, and treatment options for COVID-19 based on current
literature.

Sources: We considered published peer-reviewed papers and non-peer-reviewed pre-print manuscripts

Keywords: on COVID19 and related aspects with an emphasis on clinical management aspects.

Coronavirus Content: We describe the virological characteristics of SARS-CoV-2 and the clinical course of COVID-19

COVID-19 with an emphasis on diagnostic challenges, duration of viral shedding, severity markers and current

Novel coronavirus treatment options.

SARS-Cov-2 Implications: The key challenge in managing COVID-19 remains patient density. However, accurate
diagnosis as well as early identi ! cation and management of high-risk severe cases are important for
many clinicians. For improved management of cases, there is a need to understand test probability of
serology, gRT-PCR and radiological testing, and the ef! cacy of available treatment options that could be
used in severe cases with a high risk of mortality. M. Cevik, Clin Microbiol Infect 2020;26:842
© 2020 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.

Introduction coexisting conditions (most commonly hypertension, diabetes and

The ! rst cases of atypical pneumonia of unidenti ! ed aetiology
were reported on December 30, 2019, from Wuhan, China. By
January 7, 2020, a novel betacoronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), was identi ! ed, while the
disease has been named COVID-19. COVID-19 has now been
declared a pandemic, affecting nearly every country, with over 2.3
million con ! rmed cases and >160 000 deaths. The initial clinical
case series from China largely comprised hospitalized patients with
severe pneumonia. Further data suggested that approximately 80%
of the patients have mild disease, 20% require hospital admission,
and approximately 5% require intensive care admission [ 1]. Mor-
tality rates are higher among people over 60 years of age and with

* Corresponding author. M. Cevik, Division of Infection and Global Health
Research, School of Medicine, University of St Andrews, Fife, KY16 9TF. UK.
E-mail address: mc349@st-andrews.ac.uk (M. Cevik).

https://doi.org/10.1016/j.cmi.2020.04.023

cardiovascular disease). Here we provide an update for clinicians on
the recent developments in virology, diagnostics, clinical presen-
tation, and treatment options for COVID-19 based on current
literature.

Virology

Metagenomic sequencing and targeted real-time polymerase
chain reaction (QRT-PCR) assays identi! ed a novel human CoV
(SARS-CoV-2) in bronchoalveolar lavage " uid taken from the initial
patient cluster in Wuhan [ 2]. Infectious SARS-CoV-2 has been
cultured on monkey Vero, human Huh7 and primary human airway
epithelial cells [ 3], where it is cytopathic. Furthermore, serum an-
tibodies (IgM and IgG) from cases neutralized SARS-CoV-2 in cell
culture and detected virus-infected cells by indirect immuno " uo-
rescence [3].

Phylogenetic analysis reveals that SARS-CoV-2 is closely related
to SARS-CoV (~80% similar) in the Sarbecovirus subfamily (genus

1198-743X/ © 2020 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Since December 2019 SARS-Cov-2 was found responsible for the disease COVID-
19, which has spread worldwide. No specific therapies/vaccines are yet available for
the treatment of COVID-19. Drug repositioning may offer a strategy and a number
of drugs have been repurposed, including lopinavir/ritonavir, remdesivir, favipiravir
and tocilizumab. This paper describes the main pharmacological properties of such
drugs administered to patients with COVID-19, focusing on their antiviral, immune-
modulatory and/or anti-inflammatory actions. Where available, data from clinical tri-
als involving patients with COVID-19 are reported. Preliminary clinical trials seem to
support their benefit. However, such drugs in COVID-19 patients have peculiar
safety profiles. Thus, adequate clinical trials are necessary for these compounds. Nev-
ertheless, while waiting for effective preventive measures i.e. vaccines, many clinical
trials on drugs belonging to different therapeutic classes are currently underway.
Their results will help us in defining the best way to treat COVID-19 and reducing its
symptoms and complications.

LINKED ARTICLES:This article is part of a themed issue on The Pharmacology of
COVID-19. To view the other articles in this section visit http://onlinelibrary.wiley.
com/doi/10.1111/bph.v177.21/issuetoc

Abbreviations: AAK1, protein kinase 1 associated with AP2; AIFA, Italian Medicine Agency; ARDS, acute respiratory distress syndrome; BEST-RCT and BEST-CP, dlitti@als on bevacizumab;
CamoCO-19, clinical trial on camostat mesilate; CD147, cluster of differentiation 147; ChiCTR2000030906 and NCT04283461, studies on vaccines; GETR200030254, clinical trial on
favipiravir, COLCORONA, clinical trial on colchicine; EMA, European Medicine Agency; FDA, Food and Drug Administration; HIV, human immunodefigiey virus; IL-6R, IL-6 receptor; IP-10,
IFN-! -induced protein 10; MERS-CoV, Middle East Respiratory Syndrome Coronavirus; PD-1, programmed cell death protein 1; PD-L1, programmed de&higand 1; RdRp, RNA-dependent
RNA polymerase; SARS-CoV, severe acute respiratory syndrome coronavirus; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; TMPR$&smembrane Serine Protease 2;
VEGF, growth factor of vascular endothelial cells; VIP, vasoactive intestinal polypeptide; WHO, World Health Organization.
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Compassionate Use of Remdesivir
for Patients with Severe Covid-19

J. Grein, N. Ohmagari, D. Shin, G. Diaz, E. Asperges, A. Castagna, T. Feldt,
G. Green, M.L. Green, F.-X. Lescure, E. Nicastri, R. Oda, K. Yo, E. rotdan,
A. Studemeister, J. Redinski, S. Ahmed, J. Bernett, D. Chelliah, D. Chen,
S. Chihara, S.H. Cohen, J. Cunningham, A. DOArrMoiaforte, S. Ismail,
H. Kato, G. Lapadula, E. LOHer, T. Maeno, S. Majumder, M. Massari,
M. Mora-Rillo, Y. Mutoh, D. Nguyen, E. Verweij, A. Zoufaly, A.O. Osinusi,
A. DeZure, Y. Zhao, L. Zhong, A. Chokkalingam, E. Elboudwarej, L. Telep,
L. Timbs, I. Henne, S. Sellers, H. Cao, S.K. Tan, L. Winterbourne, P. Desali,
R. Mera, A. Gaggar, R.P. Myers, D.M. Brainard, R. Childs, and T. Flanigan

ABSTRACT
BACKGROUND
Remdesivir, a nucleoside analogue prodrug that inhibits viral RNA polymerasess authorsd full names, academic-de
has shown in vitro activity against SARS-CoV-2. grees, and affiliations are listed in the Ap
pendix. Address reprint requests to Dr.
METHODS Brainard at Gilead Sciences, 333 Lakeside

. .. . . . L Dr., Foster City, CA 94404, or diana
We provided remdesivir on a compassionate-use basis to patients hospitalized \Aﬁmnafd@gneadcom_

Covid-19, the illness caused by infection with SARS-CoV-2. Patients were tqq]%eamde was published on April 10,
with confirmed SARS-CoV-2 infection who had an oxygen saturation of 94% b0, at NEIM.org.

less while they were breathing ambient air or who were receiving oxygen SUPPQIL: . 0 1 056/NEIM0a2007016

Patients received a 10-day course of remdesivir, consisting of 200 mg administesgeigt o 2020 Massachusetts Medical Society.
intravenously on day 1, followed by 100 mg daily for the remaining 9 days of treat

ment. This report is based on data from patients who received remdesivir during

the period from January 25, 2020, through March 7, 2020, and have clinical data

for at least 1 subsequent day.

RESULTS

Of the 61 patients who received at least one dose of remdesivir, data from 8 could
not be analyzed (including 7 patients with no post-treatment data and 1 with a
dosing error). Of the 53 patients whose data were analyzed, 22 were in the United
States, 22 in Europe or Canada, and 9 in Japan. At baseline, 30 patients (57%) were
receiving mechanical ventilation and 4 (8%) were receiving extracorporeal imem
brane oxygenation. During a median follow-up of 18 days, 36 patients (68%) had an
improvement in oxygen-support class, including 17 of 30 patients (57%) receiving
mechanical ventilation who were extubated. A total of 25 patients (47%) were
discharged, and 7 patients (13%) died; mortality was 18% (6 of 34) among patients
receiving invasive ventilation and 5% (1 of 19) among those not receiving invasive
ventilation.

CONCLUSIONS

In this cohort of patients hospitalized for severe Covid-19 who were treated with
compassionate-use remdesivir, clinical improvement was observed in 36 of 53 pa
tients (68%). Measurement of efficacy will require ongoing randomized, placebo-
controlled trials of remdesivir therapy. (Funded by Gilead Sciences.)

nengljmed nejm.org 1
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Aerosol reduction urgency in post-COVID-19 dental practice

Aerosols are essentially suspensiontliguid droplets orbne  autoclaved at temperatures up to 138jC/280jF. The existing
solid particles in air. The threpotential sources 6 aerosols in  guidelinesfrom CDC réer to cleaning and heat-sterilizing aero
dental settings are dental instruments, saliva and respiratorysol-producing handpieces between patients and following
sources, ad the operative sité Although attempts have been standard disirfection proceduresfor overall irfection control in
made in the past to compare the terent types d aerosol the dental d' ce® Forpost-COVID-19 dentgbractice, there is
reduction mechanisms produced during dental procedures, an urgent need to address the aerosol reduction because SARS-
especialy when using ultrasonic scalingaerosol management CoV-2 can bewead via dr@lets and platter. Detection ¢

in dentistry is currenly in the limelight during this COVID-19 SARS-CoV-2 in the salivé iofected patients may indicate a

pandemic. Most ® the aerosol production in clinical dental
practice is via aidriven handpieces, Utrasonicdevices, air pb

salivary gland irfiection, but this could also be due to contami
nation from lung secretions via the nasophgmnx® Use ¢ ap-

ishers, and airborngarticle abrasion units. Aerosols are alsopropriate persona protective equipment (PPE))@ng with re-

possble in certain perialontal and ord surgicd procures’ A
high volume evacuator (HVE), vhitits large diameter (> 8 mm)
helps in removing large volumesfaair/splatter/droplets in a
short amount d time, which reduces the amount bio-aeio-
sals up to 90%

Aerosols can be dierentiated based orparticle size. When
the partide size idess han 50 um, it is déed spatter; in excess

of 50 pm, it is termed dropletf lthe particle size is less than

10 pm, he termdroplet nudei is usel. Indental settings, 90%
of aerosols produced are smaller than 5phSARS-CoVytar-
ticle sizes vay from 0.06 to 0.14um.In one drykeld in vitro
study conducted in 2012, it washown that using ribber dam
with HVE or a commerdig avalable s/stem reduced aerosd
splatter signbcantly more than when using HVE alofiéViost
studiesprior to 2020 werefocused on oral bacterial coloniza
tion; however, in the present situation, high transmissibjliof

duced splatter and use fohigh €' ciency particulate arrestor
(HEPA)Iters (to arrest the most penetrating particle sizes b
0.3 um) might be a winning combinatioffior dental practitian-
ers ard patients. Athough negative pressure operatories were
initially mandatedfor dentists who treated emergengpatients
during the pardemic, statehedth authorities in the United
States have removed this restrictiorfi all other histoy and
physical examinationPndings point to an agmptomatic pa
tient. The dental préession should look at this importantsa
pect urgently and come up wit isdation and spatter reduc-
tion techniques tat canbe universdly adapted.

In the Occupational Sty and Health Administration
(OSHA) occupational riskypamid for COVID-19, dentistgall
under Over high exposure risk’ Aerosa reduction or mitiga
tion should remain a top priori for the dental prdession in
the post-COVID-18ental practice

SARS-CoV-2 must be taken into account. The spread is thought

to be ampliped via aerosols. Thefere, aerosol containment and
complete reduction in the sgatter mustbe a top priority astie

world begins to heal and dental practices get back to normgalc

Several adapters are commercially available that have eom;q, Mupparapu,DMD

bined illumination with an HVE adapter. Thecan be steam
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Objective: The main aim of this study was to assess the clinic atmosphere quality regarding
the Index of Air Microbial contamination (IMA), according to dental aerosols bacterial counts,
when different dentistry procedures are performed.

Material and methods: The aerosols generated by dentistry and endodontic procedures were
analyzed in 26 dental units of the dental clinic. Blood agar plates (n=244)were incubated at
37'C/48 h and the colony forming units (CFU)were calculated.

All statistical analysis methods were conducted using the SPSS vs.17.0 software (SPSS
Inc., IL, Chicago, USA), using p=0.05 for the comparison tests used (non parametric tests of
MannbWhitney and Wilcoxon).

Results: The IMA median value in the dental clinic was of 10.4 CFU/dm 2/h. Aerosols® CFU
counts were signibpcantly higher at 0.5m and during endodontic treatments. Longer treat-
ment times were associated with higher CFU counts both in dentistry and endodontic
procedures. The use and time of turbine use did not signibpcantly affect the CFU counts.
Micrococcussp., Staphylococcussp. and Streptococcussp. were identiped with presumptive tests
after isolation of representative colonies.
Conclusion: Considering the IMA, the dental clinic atmosphere quality was found to be good.
© 2012 Sociedade Portuguesa de Estomatologia e Medicina Dentfria. Published by
Elsevier Espa—a, S.L.All rights reserved.

Avaliacii<o da qualidade do ar na prftica cl'nica: contagens bacterianas em
aeross—is numa cl'nica universittria

resumo

Palavras-chave:
Aeross—is
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Objetivo: O objetivo principal deste trabalho foi determinar a qualidade do ar da cl'nica
utilizando o Index of Air Microbial contamination (IMA), mediante utilizact<o de contagens
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Los Aerosoles Dentales a Prop—sito

de la Pandemia

Dental Aerosols

por COVID-19

in the Context of COVID-19 Pandemic

CZsar Rivera

RIVERA, C. Los aerosoles dentales a prop—sito de la pandemia por COVID-19. Int. J. Odontostomat., 14(4):519-522, 2020.

RESUMEN: La pandemia por COVID-19 ha hecho que la atenci—n odontol—gica de rutina se suspenda. La causa
principal es el pobre control del aerosol en la consulta dental. Los aerosoles liberados por el instrumental odontol—gico son
esenciales para la remoci—n de los tejidos bucales enfermos. Sin embargo, al mezclarse con saliva o0 sangre contaminada, los
aerosoles pueden diseminar microorganismos infectivos fuera de la boca del paciente. Existe evidencia de que el SARS-CoV-

2 se encuentra en la saliva del 91,7 % de los sujetos enfermos. Este art’culo presenta evidencias y reflexiones para el control
del aerosol odontol—qgico, las que podr'an permitir aumentar la seguridad del ejercicio de la odontolog’a durante la pandemia y

pospandemia.

PALABRAS CLAVE: COVID-19, SARS-CoV-2, odontolog’a, aerosoles.

INTRODUCCIIN

A finales de 2019, se identific— un nuevo
coronavirus como la causa de un grupo de casos de
neumon’a en Wuhan, una ciudad de China. Se exten-
di— ripidamente, dando como resultado una pandemia.
En febrero de 2020, la Organizaci—n Mundial de la Sa-
lud design— la enfermedad COVID-19, que significa en-
fermedad por coronavirus 2019 (World Health
Organization, 2020). El virus que causa COVID-19 se
denomina coronavirus tipo 2 del s'’ndrome respiratorio
agudo severo (SARS-CoV-2). La pandemia generada
llev— a mceltiples agrupaciones dentales, entre ellas a la
Asociaci—n Dental Americana, a hacer un llamado a sus-
pender los procedimientos odontol—gicos electivos
(American Dental Association, 2020a). Este texto apor-
ta evidencias para profundizar la reflexi—n de la comuni-
dad odontol—gica respecto al control de los aerosoles
dentales.

El SARS-CoV-2 es un pat—geno de alto riesgo indi-
vidual y comunitario

El SARS-CoV-2 es un virus de alto riesgo indivi-
dual y comunitario, que se propaga muy ffcilmente y de
manera continua entre las personas. La diseminaci—n
puede ocurrir por gotitas respiratorias que se producen

cuando una persona (sintomitica o asintomitica) infec-
tada tose, estornuda o habla. Las gotas liberadas reco-
rren mis de 2 metros, llegando incluso a los 8 metros
(Bahl et al., 2020). Las part'culas virales son muy pe-
gue—as, con un tama—o de entre 0,06 y 0,14 micrones (
Zhu et al., 2020). La prote’'na Spyke (S) del SARS-CoV-
2 se une a la enzima convertidora de angiotensina 2
(ACE2), y en concierto con proteasas del hospedero,
principalmente la serina proteasa transmembrana de tipo
2 (TMPRSS2), promueve la entrada celular. Este even-
to ocurrira en las cZlulas caliciformes nasales, los
neumocitos tipo Il pulmonares y en los enterocitos ab-
sorbentes ileales (Ziegler et al., 2020). El tama—o del
virus es suficiente para ingresar a los alvZolos, torrente
sangu’neo y llegar hasta —rganos diana, como el cora-
z—n y el cerebro (Froum, 2020). Por eso se hace nece-
sario que para la protecci—n cl’'nica contra el SARS-CoV-
2 los profesionales de la salud requieran mascarillas o
respiradores eficientes. ClI'nicamente, los respiradores
N100y FFP3 tienen la mejor performance (sobre un 99,9
% de filtrado de part’culas de 0,3 micrones) seguido de
los respiradores N95 y FFP2 (con un filtrado de 95 % y
94 % respectivamente) (Fathizadeh et al., 2020). Sin
embargo, estos implementos podr'an no ser totalmente
capaces de filtrar las part'’culas mts peque-as de

Mag'ster en Patolog’a Oral y Doctor en Estomatopatolog’a. Grupo de Medicina Oral, Departamento de Estomatolog’a, Facultad de Ci en-

cias de la Salud, Universidad de Talca, Chile.
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Aerosoland'SurfacéStabilityofl SARS-CoV!P2
aslComparedwith!SARS-CoV-1

To the Editor: A novel human coronavirus thatwere generated with the use of a three-jet Celli
is now named severe acute respiratory syndrons®n nebulizer and fed into a Goldberg drum to
coronavirus 2 (SARS-CoV-2) (formerly calledreate an aerosolized environment. The inoculum
HCoV-19) emerged in Wuhan, China, in late 2019esulted in cycle-threshold values between 20 and
and is now causing a pandemicWe analyzed 22, similar to those observed in samples obtained
the aerosol and surface stability of SARS-CoVfom the upper and lower respiratory tract in
and compared it with SARS-CoV-1, the mogstumans.
closely related human coronavirds. Our data consisted of 10 experimental condi
We evaluated the stability of SARS-CoV-2 anibns involving two viruses (SARS-CoV-2 and
SARS-CoV-1 in aerosols and on various surfac8&ARS-CoV-1) in five environmental conditions
and estimated their decay rates using a Bayesi&aerosols, plastic, stainless steel, copper, and
regression model (see the Methods section iardboard). All experimental measurements are
the Supplementary Appendix, available with theeported as means across three replicates.
full text of this letter at NEJM.org). SARS-CoV-2 SARS-CoV-2 remained viable in aerosols
nCoV-WA1-2020 (MN985325.1) and SARS-CoWiroughout the duration of our experiment
Tor2 (AY274119.3) were the strains used. Aerd@3 hours), with a reduction in infectious titer
sols (<5 pm) containing SARS-CoV-2 18 50% from 10°° to 10>” TCID,; per liter of air. This

1564

1567

1568

1572
1575
1576

1577

PARP Inhibitors in Ovarian Cancer

Tuberculosis

tissue-culture infectious dose [TC|[} per milli- reduction was similar to that observed with
liter) or SARS-CoV-1 (2¢"°TCID,, per milliliter) SARS-CoV-1, from 16 to 10>* TCID, per milli-
liter (Fig. 1A).
SARS-CoV-2 was more stable on plastic and
this week's letters stainless steel than on copper and cardboard,

Aerosol and Surface Stability of SARS-CoV-2 and viable virus was detected up to 72 hours
as Compared with SARS-CoV-1

after application to these surfaces (Fig. 1A)-al
though the virus titer was greatly reduced (from

Epidemiologic and Survival Trends 10*"to 10°° TCID,, per milliliter of medium after

in Amyloidosis, 198792019 72 hours on plastic and from 1% to 10°° TCID,,
- ) ) per milliliter after 48 hours on stainless steel).

Camplete Revascularization with Multivessel The stability kinetics of SARS-CoV-1 were simi

PCI for Myocardial Infarction lar (from 10°4 to 10°7 TCID,, per milliliter after

72 hours on plastic and from 1&to 10°° TCID,,
per milliliter after 48 hours on stainless steel).

Sdistosomiasis and the Global Goals On copper, no viable SARS-CoV-2 was measured
A Tiial of M72/ASO1Vaccine to Prevent after 4 hours and no viable SARS-CoV-1 was

measured after 8 hours. On cardboard, no viable
SARS-CoV-2 was measured after 24 hours and no

Baroreflex Dysfunction viable SARS-CoV-1 was measured after 8 hours

(Fig. 1A).
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Manifestaciones Orales de la Infecci—n por COVID-19

Oral Manifestations of COVID-19

2 & Rolando Rafael Carrasco Soto  3#

Mar'a Eugenia Nemeth Kohanszky ?; Carolina Paz Matus Abtsolo

NEMETH, K. M. E.; MATUS, A. C. P. & CARRASCO, S. R. R. Manifestaciones orales de la infecci—n por COVID-19.Int. J.
Odontostomat., 14(4):555-560, 2020.

RESUMEN: EI 8 de enero de 2020, el Centro Chino para el Control y Prevenci—n de Enfermedades anunci—
oficialmente la identificaci—n de una nueva cepa de coronavirus (SARS-CoV-2) como el pat—geno causante de la pandemia
mundial de COVID-19. Las principales manifestaciones cl’'nicas producidas por SARS-CoV-2 se encuentran ampliamente
descritas en la literatura, sin embargo, la informaci—n acerca de las alteraciones que podr'an producirse a nivel oral, es
escasa. Se ha sugerido que la cavidad oral es un perfecto htbitat para la invasi—n por SARS-CoV-2 debido a la especial
afinidad que tiene el virus por cZlulas con los receptores para la enzima convertidora de angiotensina (ECA2) como son las
del tracto respiratorio, mucosa oral, lengua y glfndulas salivales, pudiendo afectar, de este modo, el funcionamiento de las
glindulas salivales, las sensaciones del gusto, olfato y la integridad de la mucosa oral. El nuevo coronavirus tendr'a la
capacidad de alterar el equilibrio de la microbiota oral, lo que sumado a un sistema inmune deprimido permitir'a la coloniza-
ci—n por infecciones oportunista. Se ha establecido que un correcto higiene oral podr'a disminuir la incidencia y gravedad de
las principales complicaciones del COVID-19. El objetivo de este estudio es realizar una revisi—n y antlisis de la evidencia
disponible en relaci—n a las manifestaciones orales a nivel de las mucosas, trastornos de las gltndulas salivales y alteracio-

nes en el sistema olfatorio y gustativo en el contexto de la infecci—n por SARS-CoV-2.

PALABRAS CLAVE: COVID-19, SARS-CoV-2, manifestaciones orales

INTRODUCCIIN

El 8 de enero de 2020, el Centro Chino para el
Control y Prevenci—n de Enfermedades anunci— ofi-
cialmente la identificaci—n de una nueva cepa de
coronavirus (SARS-CoV-2) como el pat—geno causante
de la pandemia mundial de COVID-19 (Li et al. 2020).
En comparaci—n con otras pandemias recientes el
COVID-19 tiene, en general, una presentaci—n cl'nica
menos severa, sin embargo, se propaga con mayor
facilidad, lo que ha generado aproximadamente 16,7
millones de contagios y m¥fs de 650.000 muertes a
nivel mundial, al 29 de julio del 2020 (World Health
Organization, 2020).

La informaci—n disponible acerca de las princi-
pales manifestaciones cl'nicas producidas por SARS-
CoV-2 tales como fiebre, tos seca, diarrea y dificultad
respiratoria es amplia y detallada, sin embargo, aquella
sobre los s'ntomas reportados mis recientemente, pre-

sentes en su mayor'a en una etapa mis temprana de
la infecci—n, tales como lesiones cuttneas, alteracio-
nes del olfato y repercusiones a nivel oral, es escasa.

El impacto del COVID-19 en la salud oral estt
principalmente determinado por el sistema
inmunol—gico del paciente, la farmacoterapia que re-
cibe y por la patogenia del virus. Se ha sugerido que
la cavidad oral es un perfecto hibitat para la invasi—n
por SARS-CoV-2 debido a la especial afinidad que tie-
ne el virus por cZlulas con los receptores para la enzi-
ma convertidora de angiotensina (ECA2) como son las
del tracto respiratorio, mucosa oral, lengua y gl¥ndu-
las salivales (Xu et al., 2020; Peng et al., 2020).

Se ha demostrado que el SARS-CoV-2 es un
virus neurotr—pico y mucotr—pico, pudiendo afectar el
funcionamiento de las gl¥ndulas salivales, las sensa-

! Cirujana Dentista, Facultad de Odontolog’a, Universidad del Desarrollo, Concepci—n.

2 Cirujana Dentista, Facultad de Odontolog’a, Universidad de Chile.

3 Especialista en Cirug'a y traumatolog’a Maxilofacial, Hospital San Juan de Dios, Santiago, Chile
4 Especialista en Cirug’a y traumatolog’a Maxilofacial, CI'nica Las Condes, Santiago, Chile.
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Anosmia and Ageusia: Common Findings in COVID-19 Patients

Luigi A. Vaira, MD

; Giovanni Salzano, MD; Giovanna Deiana, MD; Giacomo De Riu, MD, FEBOMFS

In a not negligible number of patients affected by COVID-19 (coronavirus disease 2019), especially if paucisymptomatic, anosm
and ageusia can represent thérst or only symptomatology present.

Laryngoscope, 00:1, 2020

RAPID COMMUNICATION

Europe and America currently represent the new
front where the battle against severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is being fought. In
the management of the health crisis, the identi ! cation of
paucisymptomatic patients is emerging as a crucial factor
in order to interrupt the transmission chain of the virus.

In the centers that are facing this emergency, a signi ! cant
number of patients presenting anosmia and ageusia asso-
ciated with fever (> 37.5 'C) as onset symptoms are being
detected. This minor and nonspeci ! ¢ symptomatology can
represent the only manifestation of the disease.

Mao et al.* analyzed the frequency of neurological
manifestations in 214 patients with coronavirus disease
2019 (COVID-19), identifying anosmia in 11 (5.1%)
patients and ageusia in 12 (5.6%) patients. There are no
other studies in the literature regarding neurological
symptoms in patients with COVID-19.

Unfortunately, the actual emergency situation does
not allow us to provide a precise incidence of the manifesta-
tion, but our estimates from history and physical examina-
tion of the !rst 320 patients for whom we have data
indicate that chemosensory dysfunction is present in 19.4%.
This incidence can be underestimated because the gusta-
tory and olfactory function is not always investigated.

Anosmia has already been reported in the course of
SARS? and other coronavirus 3 infections; however, it repre-
sents a rare occurrence. Interestingly, in COVID-19 patients
ageusia and anosmia are not accompanied by nasal obstruc-
tion or other rhinitis symptoms. Therefore, this is probably
due to the direct damage of the virus on the olfactory and gus-
tatory receptors. ® Currently, it is not possible to determine
whether there will be a full recovery of the olfactory and gus-
tatory functions or how long it will take.
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Hospital of Sassari, Sassari, Italy; Department of Medical, Surgical and
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However, on the basis of the experience that is being
acquired in Italy, we believe it is important to inform
otolaryngologists colleagues to pay attention to these
possible manifestations of SARS-CoV-2 infection. In a
non-negligible number of patients, especially if
paucisymptomatic, ageusia and anosmia can represent the
I rst or the only symptomatology manifestation. It will be
important, when feasible, to obtain olfactory and gustatory
testing data on patients with con ! rmed COVID-19 testing
to provide quantitative data on the incidence and severity
of these sensory losses. Finally, understanding mecha-
nisms of sensorineural olfactory loss with coronavirus
infections might provide novel insights into aspects of viral
pathogenesis.
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Covid-19 has a huge range of clinical manifestations and, dua...

to the high number of patients involved, the diagnosis i

mostly based on clinicdlndings or suspicionsl].
A 45-years-old female patient presented with an irregul:

ulcer on the dorsal side of the tongu€ify. 1a). History of the

lesion revealed 24 h painful lmmmation of a tongue papilla,

followed by 24 h of erythematous macula, which evolved inf

irregular and asymptomatic ulcer. After 10 days, the ulc

completely healed without scar.
At Day 3, after occurrence of the oral lesion, ai

erythematous plane lesion appeared on the big to

(Fig. I). It was also painful during 48 h and then became

asymptomatic. General symptoms were mild asthenid9- 1. a:.lrregular oral ulcer of the tongue at Day 4. b: Erythematous

Considering the general aspects of the lesions, and despt@ne lesion of the toe.

a lack of general status alterations and symptoms, . .

nasopharyngeal Covid-19 test was performed at Day 8. ‘ﬁ%ﬁ ict of interest

test was positive. The authors have no cbitt of interest to declare.
Cutaneous lesions related to Covid-19 have been describedpatientd consent has been obtained for publication.

[2] and reported by dermatologists, but to our knowledge, oral

lesions have not been yet described with a proven Covid-19

infection. The irregular ulcer observed occurred after a shd®teferences

time of macular erythematous lesion, which could be

explained by vasculitis. Coronavirus disease 2019 JsJin YH, Cai L, Cheng Z8,al A rapid advice guideline for the

associated with a variable lmmmatory reaction that can diagnosis and treatment of 2019 novel coronavirus (2019-nCoV)

induce vascular ihammation B]. Erythematous rash has been infected pneumonia (standard version). Mil Med Res 2020;7:4.

described 2] and could also be explained by art mmmator 2. Recalcati S. Cutaneous manifestations in COVID-19rsha
reaction P y y perspective. J Eur Acad Dermatol Venereol 2020 Mar 26 [Online

L. . ahead of print].

Thus, this irregular oral ulcer could be an inaugural, Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential effects
symptom of Covid-19 which needs to be proven in largerof Coronaviruses on the cardiovascular system: a review. JAMA
cohorts of patients. Cardiol 2020 Mar 27 [Online ahead of print].

* Correspondencanne-gaelle.bodard@lyon.unicancer.fr
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Oral erosions and petechiae during SARS!CoV!2 infection

To the Editor,
An increasing number of reports have been written regarding cutaneous
manifestations during the coronavirus disease!2019 (COVID!19),**
though knowledge of the possible oral manifestations is still poor. This
may be due to a lack of intraoral examinations, which may be caused
by limited availability of the recommended protective measures and
the use of telemedical consultations for SARSICoV!2 infections. We
describe a patient presenting with cutaneous and oral lesions associated
with a SARSCoV!2 infection.

A previously healthy 19 !year!old woman presented to the
Emergency Department with a seven!day history of intermittent
fever and sore throat. She had started taking oral cefixime
(400 mg per day) 3 days earlier. She also reported a sudden
onset of fatigue, hyposmia, and asymptomatic cutaneous and
oropharyngeal lesions that started 2 days before admission. On
admission, she was afebrile and her vital signs (blood pressure,
beats/minute, oxygen saturation) were normal. Physical ex-
amination revealed erythematous macules, papules and petechiae
on the lower extremities (Figure 1A); erosions, ulcerations, and
blood crusts on the inner surface of the lips (Figure 1B) and
palatal and gingival petechiae. Chest radiograph and pulmonary
ultrasound were normal. A complete blood cell count revealed
increased white cells (12 000/mm 3, 60% of lymphocytes), aspar-
tate aminotransferase (200 U/L),
(140 U/L), lactic dehydrogenase (LDH) (300 mU/mL) and severe
thrombocytopenia (platelet count 2000/mm 3).

alanine aminotransferase

Hemoglobin

and Clreactive protein levels were normal. Realltime reverse

transcriptaseBpolymerase chain reaction (PCR) from a nasopharyngeal
swab was positive for SARSCoV!2. Antibiotic therapy was discontinued

FIGURE 1 A, Erythematous macules,
papules, and petechiae on the lower
extremities. B, erosions and blood crust on the
inner surface of the lower lip and gingival
petechiae

and intravenous immune globulins (400 mg/kg) and methylprednisolone
(1 mg/kg) was administered for 5 days.

On day 5, the systemic symptoms regressed, though some
maculopapular lesions were still present on the legs; the platelet
count had increased to 98000/mm?> and aspartate amino-
transferase, alanine aminotransferase, and lactate dehy-
drogenase returned to normal ranges. On day 10, the complete
blood count was normal (white cells 9000/mm 2 with 40% of
lymphocytes; platelet count 152,000/mm 3) and skin and mucosal
lesions disappeared.

In the literature, the prevalence of cutaneous findings in
SARSCoV!2 patients ranges from 0,2%" to 20,4%.” Skin lesions are
heterogeneous and divided into acral erythematous!edematous
chilblain!like lesions, maculopapular, vesicular and urticarial erup-
tions.®> Petechial eruptions are sporadically reported,* while or-
opharyngeal lesions have been described in only seven patients to
date (Table 1).>'® They were all adult patients (mean age 57 years),
often affected by diabetes and hypertension, presenting with painful
oropharyngeal lesions in the form of ulcers (5 cases)”®® blisters
and gingivitis (1 case); palatal petechiae, erythema and pustules
(1 case)’ Histological analysis, performed in three cases revealed
inflammatory infiltrates and focal necrosis 'hemorrhages in the
lamina propria, and in one case, small vessel obliteration with
thrombi. In these three cases, infections with herpes simplex virus
(HSV)1/2 were excluded through in!situ hybridization and PCR on
the lesion tissue.®®

Compared to the previously reported cases,”® our patient was
younger and without comorbidities. Notably, the oral lesions in our
patient were painless, heterogeneous in morphology, and associated

J Med Virol 2020;1P4.
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" | INTRODUCTION

The severe acute respiratory syndrome coronaviru$
(SARS-CoV*), etiology for the new Coronavirus disease
"#%!(COVID-%), has reached a high infectivity rate with
approximately worldwide projections of " ### ### mil-
lion cases and## ### deaths by Septembet#'# .”Elderly

Alberto Jose Peraza Labrador ' |
| Luciano Hermios Matos Valdez

Abstract

Background: Vesiculobullous and macular lesions in the oral mucosa have been
reported in patients positive for SARS-CoV-infection. Nonetheless, the signif-
icance and physiopathology of oral manifestations have not been clearly estab-
lished in the clinical progression or outcome of the infection.

Aim: To describe the clinico-pathological oral mucosal lesions in four patients
with confirmed SARS-CoV* infection.

Methods and Results: Four patients with COVID-%!disease and confirmed
by polymerase chain reaction (PCR) presented angina bullosa hemorragica-like
lesion, vascular disorder, and nonspecific stomatitis, one patient with histologi-
cal analysis demonstrated perivascular reactive lymphocitic infliltrate, focal cap-
illary thrombosis, and hemorrhage. According to the discrimination of other
local and systemic conditions and the synchronous onset of oral and systemic
symptoms, the diagnosis of oral lesions probably associated with COVEtwas
established.

Conclusion: Infection with SARS-CoV*- may result in oral manifestations with
various clinical presentations, which presumably support the hypothesis of
thrombi formation and vasculitis; nevertheless, these findings need more evi-
dence and a long-term follow up of patients to accurately establish the signifi-
cance of the oral mucosa affection in the COVIDx!disease.

KEYWORDS
case reports, COVID%! oral manifestations, SARS-CoV-

patients (> (# years) and vulnerable patients with comor-
bidities, such as hypertension, diabetes, cardiovascular dis-
ease, lung disease, chronic kidney disease, and immuno-
suppressed conditions, predispose to develop severe acute
respiratory, heart, and kidney failure and poor prognosis.
The clinical course of COVID%! depends on the host
immune response, and frequent symptoms include fever,

© "#"# Special Care Dentistry Association and Wiley Periodicals, Inc.
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To the Editor,

Cutaneous manifestations in patients with COVID-19 infection are being increasingly reported. Several
patterns have been described since the initial report by Recéaldatijuding erythematous maculo-
papular} urticarial}? chickenpox-like,® purpuric peri-flexuraf, transient livedo reticularfs,and acro-
ischemic or chilblain-like lesiorfs” Herein we report the observation a new pattern with erythema

multiforme-like lesions in 4 hospitalized patients with COVID-19 infection. All of them were women, and

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and Wegsion of RecordPlease cite this article dsi:
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Abstract

The world is under the threat of the novel coronavirus disease 2019 (C@Mfzaused by the severe acute
respiratory syndrome coronavirus 2 (SARV-2). Despite several efforts to contain the disease spread, it
still constitutes a public health emergency of international concern. Several published reports in the
scientific literatue called attention of the oral cavity as the potential route of infection, the implications for
dental practice and the use of saliva in the diagnose of the CE&\@IDThe aim of this article is to provide

an overview of the literature on the salivary glds and saliva in the context of SARV-2 infection. A

brief discussion of taste disturbances and oral findings in CO¥®Dpatients is also presented. The
literature shows that SAR€0V-2 could infect the salivary glands. It is not possible, howevermeke
speculations regarding them as reservoirs for the SARS-2. In addition, patients with COVIBL9
presented several oral repercussions, including hyposalivation and taste disturbances. A few reports showed
oral ulcers and blisters associated with SARBV-2 infection. However, it remains not fully understood

and might lead to erroneous assumptions. Overall, further studies are necessary to understand the real role
of salivary glands and saliva in the context of SARS8V-2 infection.

Keywords: Infections; Severe Acute Respiratory Syndrome; Saliaignds; Saliva; Ordl anifestations
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Carta al Editor

COVID-19 y manifestaciones orales

COVID-19 and Oral

Manifestations

Marco Cornejo Ovalle 2 & Iris Espinoza Santander 3

Sr. Editor,

El coronavirus SARS-CoV-2 causa la enferme-
dad por coronavirus 2019 (COVID-19), una infecci—n
gue produce un s’ndrome respiratorio agudo severo,
gue se ha caracterizado por fiebre, s'ntomas respira-
torios y gastrointestinales, as’ como otras manifesta-
ciones sistZmicas (Guan et al., 2020).

Dado que este virus se inform— oficialmente en
diciembre de 2019 y se asoci— con COVID-19, ha sur-
gido literatura cient’fica con informes de casos y ma-
nifestaciones menos frecuentes, que han esbozado
mejor la historia natural y la semiolog’a de la enferme-
dad de COVID-19. Sin embargo, hasta la fecha toda-
Vv'a hay preguntas importantes relacionadas con el
enfoque cl'nico de la pandemia de COVID-19 y toda-
Vv'a hay aspectos que deben estudiarse.

En este contexto, se han ido reportado mani-
festaciones cl’nicas, que han ido enriqueciendo el co-
nocimiento sobre las caracter’sticas del cuadro clI'ni-
co. Uno de los aspectos escasamente documentados
es la semiolog’a a nivel de la cavidad oral. Lo que,
desde nuestro punto de vista, puede deberse a que
los odont—logos, a nivel mundial, se han visto separa-
dos de la actividad cl'nica rutinaria por los riesgos de
la potencial transmisi—n derivados, principalmente, de
la presencia de aerosoles de saliva en algunas de las
prestaciones odontol—gicas (Panret al., 2020). Tras la
declaraci—n de la pandemia por COVID-19 muchas de
las atenciones dentales se han suspendido. Entre otras
razones, porque las autoridades sanitarias han reco-
mendado limitarlas solo a las atenciones de urgen-
cias/emergencias odontol—gicas. Por ejemplo, en Chile
en las Orientaciones para la Atenci—n odontol—gica en
Fase IV COVID-19 del Ministerio de Salud (Ministerio
de Salud, 2020). Dichas atenciones tambiZn se han
visto limitadas debido a la escasez de los elementos

de protecci—n personal (EPP) en distintos pa’ses du-
rante los primeros meses de la pandemia (Pecchia et

al., 2020). Por otro lado, las personas han dejado de

asistir al dentista, ya sea por el temor que se ha gene-

rado, o como secuencia de la situaci—n de confina-
miento, recomendado u obligatorio, en la que gran

parte de la poblaci—n mundial ha sido expuesta.

Desde nuestro punto de vista, y como hemos
se—alado, estas razones podran explicar el escaso
reporte de lesiones de la mucosa oral en pacientes
COVID-19 u otras manifestaciones orales. Especial-
mente, si consideramos que, en muchos entornos, son
los odont—Ilogos los profesionales mis id—neos para
evaluar cl'nicamente la salud oral de las personas.

Entre los s'ntomas orales que se han descrito
en los pacientes COVID-19, estfn la ageusia (Vaira
et al., 2020), la hipogeusia y la disgeusia
(Vinayachandran & Balasubramanian, 2020), Esto es
de particular importancia porque, el receptor de la en-
zima convertidora de angiotensina 2, al que se une el
SARS-CoV-2 para poder entrar en la cZlula huZsped,
se expresa altamente en las cZlulas epiteliales, espe-
cialmente en la lengua, en comparaci—n con los teji-
dos orales o gingivales de la cavidad oral (Xu et al.,
2020). Por otro lado, hasta mediados de junio de 2020
se han publicado solo cuatro reportes (Chaux-Bodard
et al., 2020; Galvin et al., 2020; Jimenez-Cauhe et
al., 2020; Carreras-Presas etal., 2020) y ademis otro,
que es el cenico que incluye el estudio histopatol—gico
y que menciona un posible mecanismo etipatologZnico
(Soares et al., 2020). Todos esos reportes abordan
una escasa casu’stica, lo que sugiere, por un lado,
que algunas lesiones orales pudieran ser expresi—n
cl'nica de lainfecci—n por SARS-CoV-2, y por otro, que
los pacientes deban ser evaluados con un examen oral
completo para diagnosticar adecuadamente la presen-
cia posible de estas lesiones y relacionarlas con la
COVID-19.

1 ¢rea de Salud Pceblica del Instituto de Investigaci—n en Ciencias Odontol—gicas, Facultad de Odontolog’a, Universidad de ChileChile.
2Becario Postdoctoral en Unidad de Control de Tabaco, Instituto Catalfn de Oncolog’a, Barcelona, Espa-a.
3Departamento de Patolog’'a y Medicina Oral, Facultad de Odontolog’a, Universidad de Chile, Chile.
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Early Transmission Dynamics in Wuhan, China,
of Novel Coronavirusbinfected Pneumonia

Qun Li, M.Med., Xuhua Guan, Ph.D., Peng Wu, Ph.D., Xiaoye Wang, M.P.H., Lei Zhou, M.Med.,
Yeqing Tong, Ph.D., Ruigi Ren, M.Med., Kath. Leung, Ph.D., Erid.Y. Lau, Ph.D., Jessida Wong, Ph.D.,
Xuesen Xing, Ph.D., Nijuan Xiang, M.Med., Yang Wu, M.Sc., Chao Li, M.P.H., Qi Chen, M.Sc., Dan Li, M.P.H.,

Tian Liu, B.Med., Jing Zhao, M.Sc., Man Liu, M.Sc., Wenxiao Tu, M.Med., Chuding Chen, M.Sc.,

Lianmei Jin, M.Med., Rui Yang, M.Med., Qi Wang, M.P.H., Suhua Zhou, M.Med., Rui Wang, M.D.,
Hui Liu, M.Med., Yinbo Luo, M.Sc., Yuan Liu, M.Med., Ge Shao, B.Med., Huan Li, M.P.H., Zhongfa Tao, M.P.H.,
Yang Yang, M.Med., Zhigiang Deng, M.Med., Boxi Liu, M.P.H., Zhitao Ma, M.Med., Yanping Zhang, M.Med.,
Guoging Shi, M.P.H., Tommy.Y. Lam, Ph.D., Joseph Wu, Ph.D., GeorgE. Gao, D.Phil.,
BenjaminJ. Cowling, Ph.D., Bo Yang, M.Sc., GabkielLeung, M.D., and Zijian Feng, M.Med.

abstract

BACKGROUND
The initial cases of novel coronavirus (2019-nCoV)Binfected pneumonia (NGIRR)authors' affiliations are listed in the
occurred in Wuhan, Hubei Province, China, in December 2019 and January 2@@gendix. Address reprint requests to Dr.

. . . . F-eng at the Chinese Center for Disease
We analyzed data on the first 425 confirmed cases in Wuhan to determine 88/ and prevention, No. 155 Chang

epidemiologic characteristics of NCIP. bai Rd., Changping District, Beijing;hina,
or at fengzj@chinacdccn; to Dr. G.M.
METHODS Leung or Dr. Cowling at the School of

We collected information on demographic characteristics, exposure history, api'icHealth, LiKa Shing Faculty of Medi
cine, University of Hong Kong, 21 Sas

illness timelines of laboratory-confirmed cases of NCIP that had been reported d3yn rd., Pokfulam, Hong Kong, China, or
January 22, 2020. We described characteristics of the cases and estimated thetkenigung@hku.hk orbcowling@hku.hk,

. . . S . ; ; espectively; or to Dr. B. Yang at the Hu
epldemlologlc time d_elay _dlstrlbut_lons_. In the early per_lod of expor_lentlal growtré),ei Center for Disease Control and Rre
we estimated the epidemic doubling time and the basic reproductive number. vention, No. 35 Zhuodaoguan North Rd.,

Hongshan District, Wuhan, Hubei, China,
RESULTS or at49205957@qg.com.

Among the first 425 patients with confirmed NCIP, the median age was 59 ye&§s o (i x. uan, P. Wu, and X. Wang and
and 56% were male. The majority of cases (55%) with onset before January 1, 2620,8. Cowling, B. Yang, M. Leung, and
were linked to the Huanan Seafood Wholesale Market, as compared with 8.6%¢dfend contributed equally to this article.

the subsequent cases. The mean incubation period was 5.2 days (95% confidengerticle was published on January 29,
interval [Cl], 4.1 to 7.0), with the 95th percentile of the distribution at 12.5 days2020. and lastupdated on January 31, 2020,
In its early stages, the epidemic doubled in size every 7.4 days. With a mean- "o

serial interval of 7.5 days (95% CI, 5.3 to 19), the basic reproductive number w&s"okMed2020:382:1199-207.

. DOI:!10.1056/NEJM0a2001316
0,
eStImatEd to be 22 (95A) CI’ 14 to 39) Copyright © 2020 Massachusetts Medical Society.

CONCLUSIONS

On the basis of this information, there is evidence that human-to-human trans
mission has occurred among close contacts since the middle of December 2019.
Considerable efforts to reduce transmission will be required to control outbreaks
if similar dynamics apply elsewhere. Measures to prevent or reduce transmission
should be implemented in populations at risk. (Funded by the Ministry of Science
and Technology of China and others.)

nengl j med 382;13 nejm.org March 26, 2020 1199

The New England Journal of Medicine
Downloaded from nejm.org on February 2, 2021. For personal use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.
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Medidas para Prevenir el COVID-19

en el

Measures to Prevent COVID-19

Consultorio Dental

in the Dental Office

Britto E. Falc—n-Guerrero ! & Guido S. Falc—n-Pasapera ?

FALCIN-GUERRERO, B. E. & FALCIN-PASAPERA, G. S.
dental. Int. J. Odontostomat., 14(4):468-473, 2020.

Medidas para prevenir el COVID-19 en el consultorio

RESUMEN: El 11 de marzo del 2020, la OMS reconoci— al COVID-19 como pandemia mundial. El coronavirus
(COVID-19) ha desafiado a los sistemas de salud y demanda una ripida reacci—n de respuesta, ante el aumento de
infectados. El mbito del trabajo odontol—gico, estt sujeto a un riesgo significativo de contaminaci—n cruzada y difusi—n
de esta enfermedad, siendo muy importante las estrictas medidas de protecci—n. El objetivo de esta revisi—n es informar
sobre las medidas que se deben realizar durante los tratamientos dentro del consultorio dental para prevenir la propaga-

ci—n del COVID-19.

PALABRAS CLAVE: Coronavirus, COVID-19, prevenci—n, infecci—n, odontolog’a.

INTRODUCCIIN

El COVID-19, es una enfermedad causada por
un nuevo coronavirus, que tiene una morbilidad alta,
espec’ficamente en los ancianos y en las poblaciones
com—rbidas (Basileet al., 2020). Este es un b-
coronavirus, que estt envuelto en un virus de ARN de
sentido positivo no segmentado (sarbecovirus
subgZnero, subfamilia de Orthocoronavirinae); segoen
la secuenciaci—n del genoma del virus y el antlisis
evolutivo, se sospecha que el murciZlago es el huZs-
ped natural del origen del virus, y podr'a transmitirse
del murciZlago a travZs de huZspedes intermedios
desconocidos hasta llegar a infectar a los humanos
(Chen et al., 2020a; Guo et al., 2020; Feng He et al.,
2020).

El COVID-19, causada por el s’ndrome respira-
torio agudo severo coronavirus-2 (SARS-CoV-2) sur-
gi— en diciembre de 2019 en Wuhan, China, se ha ex-
tendido a mis de 113 pa’ses; y con 118,326 infecta-
dos y 4,292 fallecidos al 11 de marzo 2020, este mis-
mo d’a, la Organizaci—n Mundial de la Salud (OMS)
anunci— al COVID-19 como una pandemia mundial.
(Wan et al., 2020a; Sun et al., 2020; Ye et al., 2020;
Smith et al., 2020).

Dentro de la sintomatolog’a, la fiebre es el s'n-
toma mifs comeen, luego la tos, disneay fatiga/mialgia;
y s’ntomas menos comunes, donde destacan el dolor
de cabeza y confusi—n, ntuseas o v—mitos, hemopti-
sis y diarrea. Se observ— rinorrea y esputo en solo el
4 %, dolor de garganta en el 5 % y faringoalgia en el
7,4 % de los pacientes con informaci—n cl'nica rele-
vante ( Lai et al., 2020a; Guan et al., 2020; Hui et al.,
2019; Chen et al., 2020b; Huang et al., 2020; Ding et
al., 2020).

La estimaci—n actual del per’odo de incubaci—n
medio para el COVID-19 es de 6,4 d’'as, que oscila
entre 2,1y 14,1 d'as, y podr'a ser de 0 hasta 24 d'as
en casos excepcionales, con posible transmisi—n
asintomitica.(Guan et al; Repici et al., 2020) y, Backer
et al. (2020); mencionaron un per’odo de incubaci—n
promedio de COVID-19 de 6,4 d'as que var'ade 2,1 a
11,1 d’as.

Inicialmente, se pens— que la transmisi—n era
de animal a humano. Pero el aumento de casos ha
demostrado que la transmisi—n principal es de huma-
no a humano, a travZs de aspirados respiratorios, de

! Facultad de odontolog’a, Universidad Latinoamericana CIMA, Tacna, Perce.
2 Facultad de odontolog’a, Universidad Peruana Cayetano Heredia, Lima, Perce.
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Abstract: One of the most important
current medical concerns across the
globe is the severe acute respiratory syn
drome coronavirus 2 (SARS-CoV-2)
pandemic, which has been designated
by the World Health Organization as a
novel viral pneumonia named corona-
virus disease 2019 (COVID-19). COVID-
19 has substantially affected all aspects
of human lives and forced most people
to self-quarantine themselves and stay
home in order to remain safe. As pedi
atric dentists as a part of the health care
system deferring elective procedures, we
are obliged to manage emergency situa
tions such as cellulitis, severe tooth pain,
and dental trauma. Therefore, we need
to beware of the symptoms and risks of
the emerging disease and, accordingly,
change the policies in our ofbces to min
imize the risk of transmission while
checking up and treating our patients

in the safest possible way.

Knowledge Transfer Statemerithis
article aims to acquaint clinicians
treating pediatric patients with
COVID-19 hazards and delineate

the steps required for minimizing
cross-infection in case of providing
emergency treatment to children in

dental ofpces.
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Keywords:coronavirus, virology, dental
care for children, infection control, trans-
mission, dental practice management

oronavirus disease 2019 (COVID-
C 19), designated as a pandemic dis

ease, has globally affected many
countries (World Health Organization
2020). Yet, no one can precisely predict
when a debnitive drug therapy and/or
vaccine will be available. Pediatric den
tists play pivotal roles in the health care
system by continuing to manage emer
gency dental situations while taking spe
cial measures to practice universal infee
tion control. The common transmission
routes of this novel virus include direct
transmission through coughing, sneezing,
and droplet inhalation as well as con
tact transmission via oral, nasal, and eye
mucous membranes (National Center for
Immunization and Respiratory Diseases
2020). Eye (conjunctival) exposure has
also been declared as another way
through which the virus enters the body
(Lu et al. 2020). Airborne transmission of
COVID-19 through aerosols produced in
medical procedures is another probable
route of transmission that could be very
urgent in dental procedures (Wax
and Christian 2020). The incubation
period has been reported to be 1 to

COVID-19 Considerations in Pediatric Dentistry

BUJP
UJdTu

14 d, although there are some reports
showing that even those without symp-
toms during the incubation period can
spread the virus (Guan et al. 2020;
Huang et al. 2020).

Latif Panahi et al., in a systemic review
study of 14 full-text articles regarding
clinical features of COVID-19 infection
in newborns and pediatrics, showed
that children with this infection can be
completely asymptomatic or have mild
and moderate symptoms. Ogimi et al.
(2019) showed that young age, especially
younger than school age; underlying
disease; and immunosuppression are
predictors of disease severity. Clinical
manifestation of COVID-19 infection
in children include fever, dry cough,
fatigue, symptoms of upper respiratory
tract infection (runny nose), and
gastrointestinal symptoms (anorexia,
diarrhea, nausea, and vomiting)
(Panahi et al. 2020). The most common
symptoms are fever and dry cough, and
unlike adults, inferior respiratory tract
(portion of the larynx below the vocal
folds, trachea, bronchi and bronchioles)
infection rarely occurs in children
(Wu and McGoogan 2020; Zhou et al.
2020). According to the report on 10
children affected by COVID-19 in China,
symptoms in children were nonspecibc,

OT
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Interim Mask and Face Shield

Guid ance

These recommendations align with existing CDC recommendations for patients
without signs/symptoms of COVID  -19.

WV DOZD\V D JRRG LHaz4id a¥sEssmEBNQHBIAIE Yéeibg patients. It can help identify and mitigate
potential risks that may exist. Based on the results of the hazard assessment, using the level of PPE indicated in
the chartisone ZD\ WR UHGXFH WKH ULVN RI H[SRVXUH 21 FRXUYV HriskisNrfherent? SR U W D (

in all scenarios. If masks with either goggles or face shields are not available, please understand there is a higher
risk for infection.

It should be assumed that all patients may transmit COVID-19, given that individuals who are asymptomatic can still
be infectious.

Mask Type +With Goggles or Face Shield
(Understanding Mask Types)

' ’ N95 Minimized

N95 EQUIVALENT MASK*
' ’ KN/KP95, PFF2, P2, DS/DL2, Minimized

KOREAN SPECIAL 1ST

Infection Risk ***

May be elevated d di
. ay be elevated depending
C ) SURGICAL (LEVEL 3) MASK* on hazard assessment

*The FDA has authorized the use of masks equivalent to the N95 during the pandemic period. Manufacturers approved can be
found here: https://www.fda.gov/media/136663/download

*ASTM has established performance levels for surgical masks based on fluid resistance, bacterial filtration efficiency, particulate
filtration efficiency, breathing resistance and flame spread.

x Level 1 masks have the least fluid resistance, bacterial filtration efficiency, particulate filtration efficiency, and breathing
resistance.

x Level 2 masks provide a moderate barrier for fluid resistance, bacterial and particulate filtration efficiencies and breathing
resistance.

x Level 3 masks provide the maximum level of fluid resistance recognized by ASTM and are designed for procedures with
moderate or heavy amounts of blood, fluid spray or aerosol exposure.

***The |level of risk to DHCP depends in part on the generalized infection level in the community.

Professional judgment should be exercised when considering the use of gowns, foot covers and head
covers.

These guidelines are intended to help dental practices lower (but not eliminate) the risk of coronavirus transmission. Dentists
should also be aware of any relevant laws, regulations, or rules.

Last Reviewed: 10/2/2020 1


https://www.ada.org/~/media/ADA/Member%20Center/Members/Hazard_Assessment/ADA_COVID-19_Hazard_Assessment.pdf
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Int. J. Odontostomat.,
14(4):544-547, 2020.

Uso de Per—xido de Hidr—geno como Enjuague Bucal
Previo a la Consulta Dental para Disminuir la Carga
Viral de COVID-19. Revisi—n de la Literatura

Use of Hydrogen Peroxide as a Dental Pre-consultation Mouthwash
to Decrease the Viral Load of COVID-19. Literature Review

MZndez, J.12 & Villasanti, U.®

MfNDEZ, J. & VILLASANTI, U. Uso de per—xido de hidr—geno como enjuague bucal previo a la consulta dental para
disminuir la carga viral de Covid-19. Revisi—n de la Literaturalnt. J. Odontostomat., 14(4):544-547, 2020.

RESUMEN: La utilizaci—n de enjuagues antisZpticos previo a la atenci—n odontol—gica favorecer’a la disminuci—n del
virus en la cavidad oral. Se ha planteado el uso de per—xido de hidr—geno preconsulta dental. Se revisaron las bases de
datos PubMed, Cochrane y Elsevier publicados desde Enero 2019 a junio 2020. Los estudios que cumplieron los criterios
de inclusi—n fueron revisados por 2 autores individualmente. Se realiz— una revisi—n cualitativa de los datos. No existen
ensayos controlados aleatorios o estudios de observaci—n cl'nica sobre el efecto curativo o preventivo del per—xido de
hidr—geno contra el COVID-19, pero si protocolos de ensayos cl'nicos que estfn en proceso de reclutamiento. El enjuague
bucal con per—xido de hidr—geno podr’a ser una soluci—n viable pre consulta dental que debe ser estudiada para reducir la
carga viral del COVID-19.

PALABRAS CLAVE: per—xido de hidr—geno, COVID-19, enjuague bucal.

INTRODUCCIIN

La utilizaci—n de enjuagues antisZpticos pre- tivo y el per—xido de hidrogeno una concentraci—n
vio a la atenci—n odontol—gica favorecer’a la dismi- de 0,5 % durante un minuto, aunque estos resulta-
nuci—n del virus en la cavidad oral. Se ha planteado dos fueron con otros coronavirus y no MERS-CoV o
el uso de per—xido de hidrogeno preconsulta dental SARS-CoV. La OMS recomienda utilizar hipoclorito
(Meng et al., 2020). Esto es importante debido ala de sodio 0,5 % o alcohol et'lico 70 % durante, al
cantidad de aerosoles que se generan durante una  menos, 1 minuto (Gui—ez, 2020). TambiZn se ha re-
consulta dental. comendado estudiar los efectos preventivos de los

enjuagues de biofilm orales terapZuticos con bCD-

Diversos agentes biocidas pueden inactivar al ~ Citrox para reducir la carga viral de la infecci—n y
SARS-CoV y MERS-CoV de forma efectiva, estos posiblemente la progresi—n de la enfermedad
son el etanol (alcohol et’lico) 78 % - 95 % durante 30  (Carrouel et al., 2020).
segundos, 2-propanol (alcohol isoprop’lico) 70 % -

100 % durante 30 segundos, formaldehido 0,7 % - 1 El uso de un enjuague bucal contra el covid-
% durante 2 minutos, povidona yodada 0,23 % - 7,5 19 debe ser con elementos oxidativos, como la yodo
% durante 1 minuto. El glutaraldeh’do 2,5 % durante  povidona al 0,23 % o per—xido de hidr—geno al 1 %.
5 minutos o 0,5 % durante 2 minutos inactiva al Se debe tener en cuenta que los enjuagues con
SARS-CoV, pero sin estudios para MERS-CoV. ElI  clorhexidina, parecen no ser eficaces para matar al
hipoclorito de sodio requiere una concentraci—n m’-  virus (Gonztlez-Quintanilla & Santos-L—pez, 2020;
nima de 0,21 % durante 30 segundos para ser efec- Peng et al., 2020).

nstituto Regional de Investigaci—n en Salud, Universidad Nacional de Caaguazce, Paraguay.
2Facultad de Ciencias MZdicas, Universidad de la Frontera, Temuco, Chile.
3Facultad de Odontolog’a, Universidad Nacional de Caaguazce, Paraguay.
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Mouthwashes and Nasal Sprays as a Way
to Prevent the Spread of SARS-CoV-2

Evnjuagues Bucales y Aerosoles Nasales como un
MZtodo de Prevenir la Propagaci—n de SARS-CoV-2

Mat'as Santos-L—pez?; Diego Jaque !; Edgardo Fuentes 2 & David Gonztlez-Quintanilla 2

SANTOS-LIPEZ, M.; JAQUE, D.; FUENTES, E. & GONZ¢LEZ-QUINTANILLA, D. Mouthwashes and nasal sprays as
a way to prevent the spread of SARS-CoV-2. Int. J. Odontostomat., 14(4):513-518, 2020.

ABSTRACT: COVID-19 pandemic has infected millions of people around the world. Due to its large accumulation in
the nasopharyngeal region and transmission through respiratory fluids, its spread among people is extremely high. Considering
the needed time for treatments and vaccine development, the research of preventive methods, such as the use of mouthwash
and nasal spray, that could decrease the viral load in the nasopharyngeal region, and thus the spread of SARS-CoV-2,
becomes fundamental. The evidence has shown that there are compounds with antiviral capacity that could be used for this
purpose, among which are povidone-iodine, hydrogen peroxide, cyclodextrins, and the synthetic drug PUL-042. Currently,
there is no clinical evidence that proves the effectiveness of these substances against SARS-CoV-2. Nevertheless, there
are ongoing clinical trials to prove it and generate methods that could help to prevent or, at least, decrease its spread among

the population and stop this pandemic.

KEYWORDS: SARS-CoV-2, COVID-19, Mouthwashes, Nasal sprays, prevention.

INTRODUCTION

In December 2019, medical centers in Huanan,
China, reported multiple cases of atypical pneumonia,
with an etiologic agent unknown until then. The
outbreak was linked to the Huanan Seafood Wholesale
Market, warning of a possible zoonotic origin of the
disease (Lake, 2020; Zhu et al., 2020). In January 2020,
the China Center for Disease Control and Prevention
(China CDC) announced the discovery of a new
coronavirus type, named COVID-19, to which the
outbreak in December was attributed (Meng et al.,
2020). On January 31st, 2020, after the exponential
increase in cases around the world, the World Health
Organization (WHO) declared the Severe Acute
Respiratory Syndrome virus (officially named as SARS-
CoV-2) and its disease COVID-19 as a pandemic
(Mahase, 2020).

Until June 06, 2020, SARS-CoV-2 had infected

6,855,858 people in 187 countries, killing 398,321 of
them (Johns Hopkins University & Medicine, 2020).

! Faculty of Dentistry, Universidad Finis Terrae, Chile.

2 Faculty of Health Sciences, Universidad Aut—noma de Chile, Chile.

SARS-CoV-2. SARS-CoV-2 is a positive-sense single-
stranded RNA virus, part of the beta coronaviruses
family (Cheng & Shan, 2020). Phylogenetically is 97
% related to bats coronavirus, 79 % to the Severe Acute
Respiratory Syndrome coronavirus (SARS-CoV), and
50 % to the Middle East Respiratory Syndrome
coronavirus (MERS-CoV) (Lu et al., 2020; Zhou et al.,
2020; Perlman, 2020).

A zoonotic origin is considered, transmitted by
consumption of wild animals that host it (Perlman), and
then, between humans by close contact or through
respiratory secretions (Rothan & Byrareddy, 2020; Chan
et al., 2020; Phelan et al., 2020; Jin et al., 2020). The
median incubation period varies between 4 and 5.2 days,
with arange between 0 and 24 days (Rothan & Byrareddy;
Guan et al., 2020; Li et al., 2020; Wang et al., 2020a).

SARS-CoV-2 infects host cells, through the spike
protein, which binds to cellular ACE2 receptors
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EDITORIAL

Coronavirus disease (COVID-19): Characteristics in children and
considerations for dentists providing their care

Abstract
The emergence of the novel virus severe acute respira42'106 with 169418 recovered patientsThe first case of a

tory syndrome coronavirus 2 (SARS-CoV-2) has causeddentist being tested positive for COVID-19 was reported on

a global pandemic called coronavirus disease (COVID-19)23 January 20?0 at.the Departmen.t of Preventive Dentistry in
the Wuhan University Dental Hospital. Eventually, the trans

and has become one of the most significant challenges to_. . ) . .
mission of disease to eight other oral healthcare professionals
the healthcare profession. Dental practices are focal points, a5 jgentified? The characteristics of epidemiological spread
for cross-infection, and care must be taken to minimise theand clinical manifestations of COVID-19 in children have not
risk of infection to, from, or between dental care profes yet been thoroughly elucidated. This article reports current

sionals and patients. The COVID-19 epidemiological and data on the paediatric population affected with COVID-19

clinical characteristics are still being collated but children's @1d eémphasises the importance of following locally, region
.ally, and nationally relevant safety measures to protect dental

symptoms seem to be milder than those that adults experi _ . . . .

) ) care professionals as well as the child patient, whilst provid
ence. Itis unknown whether certain groups, for exampleing clinical care for the obviously affected children and those
children with comorbidities, might be at a higher risk of pgtential carriers of the infection. We emphasise that, in a
more severe illness. Emerging data on disease spread irapidly changing pandemic landscape, practitioners must ac
children, affected by COVID-19, have not been presentedtively, regularly seek and use reputable and reliable sources
in detail. The purpose of this article was to report current ©f information on managing child patients that are appropri
data on the paediatric population affected with COVID-19 ate for their own region and circumstances.
and highlight considerations for dentists providing care for
children during this pandemic. All members of the dental > | COVID-19
team have a professional responsibility to keep themselves
informed of current guidance and be vigilant in updating 2.1 Clinical characteristics of COVID-19
themselves as recommendations are changing so quickly.in children

The clinical symptoms of COVID-19 are still being decu

mented and collated, although the majority of affected patients
1 INTRODUCTION exhibit symptoms including a dry cough which is usually ac

companied by fevétDifficulty in breathing, fatigue, and other
At the beginning of 2020, the novel virus severe acute respirdess typical symptoms can also octfiSigns and symptoms
tory syndrome coronavirus 2 (SARS-CoV-2) appeared,-causnclude different stages as asymptomatic, mild, moderate, se
ing the coronavirus disease (COVID-19). The emerging virusere, and critical. Children tend to present with similar but
has resulted in a global pandemic declared a Public Healthilder symptoms to adults. To date, 3092 paediatric cases have
Emergency of International Concern (PHEIC) by the Worldbeen reported to have tested positive, and 1412 children were
Health Organization (WHO) Director-General on the recom suspected of having been infected with COVID-19. A survey of
mendation of the International Health Regulations (20051391 children in China found 171 (12.3%) cases tested positive
Emergency CommittebThe case detection rate is changingfor SARS-CoV-2® An'analysis of more than 2000 child: pa
daily and can be tracked in almost real tffes of 31 March  fients with suspected or confirmed COVID-19 in Hubei, China,
2020, 19:50hours (Central Standard Time), the numberfound that over 90% presented as asymptomatic or with mild to
of confirmed cases was 8%B7 and reported deaths were fnoderate symptonisA summary of paediatric cases reported

© 2020 BSPD, IAPD and John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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Impact of COVID-19 on dental education in the United States

Parvati lyer BDS, DDS | Kalid Aziz DDS, MS | David M. Ojcius PhD

Arthur A. Dugoni School of Dentistry, s
University of the Pacific, San Francisco, SUEE
California, USA Dental institutions in the United States are reeling from the consequences of the

Correspondence novel SARS-CoV2 coronavirus, the causative agent of CODIV-19. As oral health
Parvatilyer, BDS, DDS, Arthur Dugoni Schopl Car€ providers, we have been trained on prevention of aerosol transmissible diseases,
of Dentistry, University of the Pacific, 155 but we are still grappling with many unknown factors regarding COVID-19. While
E‘;th;?ye;;?;:ﬁ:‘;'jso CA94103,USAI  the Centers for Disease Control and Prevention (CDC), American Dental Associa-

tion (ADA), and local state agencies are releasing updates on guidelines for dentists
and patients, no official information exists for dental institutions on how to effec-
tively follow the recommended guidelines including Oshelter in placeO with social
distancing to protect students, faculty, staff, and patients, and still ensure continuity
of dental education. This article discusses the challenges that we face currently and
offers some simple strategies to bridge the gaps in dental education to overcome this
emergency.

KEYWORDS

coronavirus, COVID-19, dental education, education technology, e-learning, online learning, oral health,
pandemic

During the current pandemic, the Occupational Safety and | BACKGROUND

Health Administration (OSHA.gov) classified dentists in the

very-high-risk category because of the potential of expo-Though there have been 2 outbreaks with coronaviruses
sure to coronavirus through aerosol-generating proceddres. in the recent pasthausing severe acute respiratory syn-
What are dental schools doing during this pandemic to predrome (SARS), which emerged in late 2002 and disappeared
vent transmission to dental students? How are dental schootsy 2004; and Middle East respiratory syndrome (MERS),
managing students and their general anxiety about redesigneghich was transmitted from camels and camel products to
classes, patient care, inability to fulfill clinical requirements humang®Nthere is not much research on the impact of the
for graduation, and concerns for safety? Being in an environpandemic caused by the novel coronavirus on dental educa-
ment that is changing by the minute, it is imperative that dentjon. Patil et al’ wrote about SARS and its effect on medical
tal schools make appropriate and timely modifications to theireducation. Park et &ldiscussed the measures taken by a den-
teaching and learning methods to ensure continuity of edutal school in South Korea to prevent infection with MERS.
cation, and implement interim policies and protocols to pro-Kharma et aP measured the awareness of dental students
tect our staff, students, faculty, and patients. This paper makeggarding the MERS outbreak. The most recent article, by
simple recommendations to dental educators and administradeng et al'%, discussed the impact of COVID-19 on den-
tors that could be easily adopted to tide over the COVID-19%tal and oral medicine in China. However, a comprehensive
emergency and be better prepared for similar disruptions iglescription of the impact of COVID-19 on dental education
the future. in the United States has not been reported yet.

J Dent Educ2020;1D5. wileyonlinelibrary.com/journal/jdd © 2020 American Dental Education Associatiorl 1
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Articles

Safety and ke cacy of the ChAdOx1 nCoV-19 vaccine D@ ®
(AZD1222) against SARS-CoV-2: an interim analysis of
four randomised controlled trials in Brazil, South Africa,

and the UK

Merryn Voysey*, Sue Ann Costa Clemens*, Shabir A Madhi*, Lily Y Weckx*, Pedro M Folegatti*, Parvinder K Aley, Briam, Vicky L Baillie,
Shaun L Barnabas, Qasim E Bhorat, Sagida Bibi, Carmen Briner, Paola Cicconi, Andrea M Collins, Rachel Colin-Jones, L Cutland,

Thomas C Darton, Keertan Dheda, Christopher J A Duncan, Katherine R W Emary, Katie J Ewer, Lee Fairlie, Saul N Faust, Shuo Feng,

Daniela M Ferreira, Adam Finn, Anna L Goodman, Catherine M Green, Christopher A Green, Paul T Heath, Catherine Hill, Helen Hill, lan Hirsch,
Susanne H C Hodgson, Alane Izu, Susan Jackson, Daniel Jenkin, Carina C D Joe, Simon Kerridge, Anthonet Koen, Gaurav Kwatra, Rajeka Lazarus
Alison M Lawrie, Alice Lelliott, Vincenzo Libri, Patrick J Lillie, Raburn Mallory, Ana 'V A Mendes, Eveline P Milan, Angela M Minassian,

Alastair McGregor, Hazel Morrison, Yama F Mujadidi, Anusha Nana, Peter J OC)ReiIIy, Sherman D Padayachee, Ana Pittella, Emma Plested,
Katrina M Pollock, Maheshi N Ramasamy, Sarah Rhead, Alexandre V Schwarzbold, Nisha Singh, Andrew Smith, Rinn Song, Matthew D Snape,
Eduardo Sprinz, Rebecca K Sutherland, Richard Tarrant, Emma C Thomson, M EstZe T8r§k, Mark Toshner, David P J Turner, Johan Vekemans,
Tonya L Villafana, Marion E E Watson, Christopher J Williams, Alexander D Douglas*, Adrian V S Hill*, Teresa Lambe*, Sarah C Gilbert*,

Andrew J Pollard* on behalf of the Oxford COVID Vaccine Trial Group

Summary
BackgroundA safe and & cacious vaccine against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)plifhednline
deployed with high coverage, could contribute to the control of the COVID-19 pandemic. We evaluated the safetyReagnoer 8, 2020

. . . . . . https://doi.org/10.1016/
| A
el cacy of the ChAdOx1 nCoV-19 vaccine in a pooled interim analysis of four trials. S0140-6736(20)32661-1

. . . . . . eOnline/Comment
Methods This analysis includes data from four ongoing blinded, randomised, controlled trials done across the Uk //doi.orgi10.1016/

Brazil, and South Africa. Participants aged 18 years and older were randomly assigned (1:1) to ChAdOx1 nCaWtd®6736(20)32623-4
vaccine or control (meningococcal group A, C, W, and Y conjugate vaccine or saline). Participants in the ChAd@xdributed equally
nCoV-19 group received two doses containing 50#$viral particles (standard dose; SD/SD cohort); a subset in the UKjembers are listed in

trial received a half dose as their brst dose (low dose) and a standard dose as their second dose (LD/SD cohortyprpehex 1 (pp 21944)
primary el cacy analysis included symptomatic COVID-19 in seronegative participants with a nucleic acitlord vaccine Group,
amplibcation test-positive swab more than 14 days after a second dose of vaccine. Participants were analysed accBtefifigent of Paediatrics,
to treatment received, with data cutdéon Nov 4, 2020. Vaccinel ecacy was calculated astelative risk derived from 82’;’33&/2;%?;‘: Oxford,
a robust Poisson regression model adjusted for age. Studies are registered at ISRCTN89951424 and ClinicalTrialsgQ¥y php, s Bibi PhD,

NCT04324606, NCT04400838, and NCT04444674. R Colin-Jones MSc,
K RW Emary BM BCh,

FindingsBetween April 23 and Nov 4, 2020, 338 participants werenrolled and 1536 participants (7548 ithe UK, if:mgnpga;“mdge Mse

4088 in Brazil) were included in the interim primary & cacy analysisin participants who received two standardy r mujadidi Msc,

doses, vaccinelecacy was 621% (95% Cl| 440D7%7; 27 [046%] of 4440 in the ChAdOx1 nCoV-19 growgY1 [146%)] P J OOReilly MBChBAO, E Plested,
of 4455 in the control group) and in participants who received a low dose followed by a standard ddseagy M N Ramasamy DPhl, )
was 9@0% (6724D920; three [042%)] of 136Ws30 [242%)] of 1374;,.....,—08010). Overall vaccine! ecacy across both 2 gzingMD?fﬂhS'S’\:]:;Zgag Pl
groups was 764% (958% Cl 548D8@6; 30 [045%)] of 580Vs101 [147%)] of 5829). From 21 days after the Prst doge,roliard FMedStsnner

there were ten cases hospitalised for COVID-19, all in the control arm; two were classibPed as severe COVIDs(i@te, Nuffield Department
including one death. There were 7341 person-months of safety follow-up (median 344 months, IQR 143D44¥ '}’(')‘:;“C‘”QPUB;“:[S‘V‘Z‘MD

175 severe adverse events occurred in 168 participants, 84 events in the ChAdOx1 nCoV-19 group and 91 in the ¢0 MD, P Ciccg:i PhD,
group. Three events were classibed as possibly related to a vaccine: one in the ChAdOx1 nCoV-19 group, one iy t@r php,

control group, and one in a participant who remains masked to group allocation. S H C Hodgson DPhil,
S Jackson MRCP, D Jenkin MRCP,
. . . C C D Joe PhD, A M Lawrie PhD,
Interpretation ChAdOx1 ‘nCoV-19 has an ac_:ceptable _safet_y _probl_e and has been found td loacéous against v winassian bPhil,
symptomatic COVID-19 in this interim analysis of ongoing clinical trials. H Morrison MRCP,
M E E Watson PhD,
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