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Oral Manifestations Associated with COVID-19- Statically
study In Damascus

Rania Othman®

Abstract
Background & Aim: The appearance in December of a new coronavirus has
caused an unprecedented pandemic in the modern era. The disease produced by
the novel coronavirus and its consequences have posed a challenge for health
authorities worldwide.The more common signs and symptoms of CoV-2 infection
are headache, sore throat, hyposmia, hypogeusia, diarrhea, dyspnea, and in severe
cases pneumonia.While in the oral cavity reported cases presented ulcers or
blisters similar to viral infections and gingivitis.
Aim of the study: investigate oral lesions associated with COVID-19 in Damascus.
Materials and Methods: A research form including some of the expected lesions to
be seen in patients was distributed, and the form was distributed to a group of
dentists with different specializations in Damascus
Results: Oral manifestations within the research sample ranged from the absence
of any oral symptoms at a rate of (0.0697%) to the appearance of a variety of oral
lesions ranging between: ulcers (51.16%), halitosis (9.30%), recurrent herpetic
lesions (6.97%) and erythematous lesions (5.81%). Erosions (4.65%), vesicles
(3.48%), gingivitis (3.48%), Xerostomia (3.48%), aphthous (1.16%0), periodontitis
(1.16%0), fungi (1.16%) and geographic tongue (1.16%0). The lesions were divided
between primary lesions (67.5%) and recurrent lesions (32.5%).
Conclusion: Oral ulcers are the most common oral manifestations in COVID-19
patients, distributed in equal percentage between males and females in the third
and fourth decades of life. They are unilateral and regular painful ulcers and most
commonly affect the buccal mucosa. Other oral manifestations varied between
herpetic, erythematous and fungal lesions, in addition to Xerostomia, halitosis,
geographic tongue, gingivitis and periodontits in varying degrees. This requires
attention to perform an intraoral examination in patients with COVID-19 to
diagnose the oral lesions associated with the virus and to implement the available
preventive measures.
Keywords: COVID-19¢ Oral manifestations, statically study.

* (DDS,MSc , PhD),Department of Oral Pathology , Faculty of Dentistry, Al-Sham Private
University.



ul.q:ﬂ;)

2022 ale . Js¥) aaadl L DUy el alaal) dpdal) o glell (Buied Aaals s

Lo Gl acly dsulea B cana ) (ACE2)
Mariz, Branddo, ) Gs3ll s A & ) 535
.(Ribeiro, Lopes, & Santos-Silva, 2020

S clad apy Aidl CVLY abee el
S QJ}.LL]} Q_X_L 4..}}493\ b_)saj\ ‘53 Q)u.ai}:
ol L alieag el Ll oL jaal) 55w
Appedl Glalall b lgans

Y)Y il gy Sl el o) ela
el Jie @AY Ayl cllay) 4 dxlil
Scully & ) lall 4l gilly axilly ally adl) el
Y] yan clals WS, (Samaranayake, 2016

Martin Carreras-Presas, ) 4l blaal e
Amaro Sanchez, Lopez-Sanchez, Jané-Salas,
ey, 4l a5 (& Somacarrera Pérez, 2020

Scully & Samaranayake, ) asall 4alall <Y
il halia) gyal eVl culal Ly (2016
Martin Carreras-Presas et al., ) a0l e
JEY) 33 aleall ae iy 38155 a5 (2020
Ciyels Jy . (Trayes, Love, & Studdiford, 2019)
G5 Clbhaal (S dpedll (mleY) Gmey
Jio ) Sie plily 45l Cllgills cAaess e Cila s
G oy dun)y Glai; landl Llay)
Dos Santos ) (Amorim dos Santos et al., 2021)
& lelin) cluhall sy LS (et al., 2020
el daliy il dud) Jea cldl) L
Sl Andl Ja
<l 32y s ( periodontal disease (NPD)

-(Patel & Woolley, 2020) 3534l COVID-19
Gl o daagd Alandl) dalu) cVall il
Gl Con e s Lsadll (aheY) ST e G5l
ligd 058 L Wles % 45 bl lamy) dus

- w -

(WEE L JX]

necrotizing )

3

-

1daddal

& (Corona virus)

Bl Uy Gugyd (o
Gy il als Lanys -NCOV 2019 ansls Zail
(SARS- 33l salall Lol Zeliall 2 Uy,
4Lyl Gl . (Organization, 2020) CoV-2)
Appuall palhall (e 530S Ao ganay Ug)sS gy
S Appadl Slagmdl e Wle il adayy
eyl e €l aaad) Gy @l LYl el
S wdsall 4501 35 (Jin et al., 2020) culadl
el e abe¥l maliy cougaly L
e ) ey Sl ) A8 1l G plad

.(-Alhazzani et al) Ul cusall 535 38 o)
Gledlally e ST G Luaall caludjall e,
paiall Clgdlly Gl glaa & CoV-2 I less
&by codtll Guag sl paliy adll duls alig
(D. Wang et al., 2020) 4, dady sanill oY)
(SARS-COV-2) + gabadll cayll (i a5
Busil) LoDl Bio 3plas illa) 305 5)5dl)

il 33l
oo Apdll WIAY aalyy Gugdll of cluhall i
angiotensin — converting <Olbfiie Guh

clac) cluhall caiday enzyme 2 (ACE2)
ool st o (S ) Adlal) 5,5kl
s B N (Zou et al,, 2020) 45 Jie
ddpms (ACE2) <Dliwe Joad I LA
Al B Al cllaiu) Gy oug il
Lhlia Jie LAY ol lgd aag Al eliaeYl
H.) (C. Wang et al., 2020) dulalll 2231l 5 oLl
Xu, Li, Gan, Du, & Yao, ) (Xu et al., 2020
e po gl Bl 533 B LS (2020



Gied Aigda 3 Ailan) Hud =19 = LigysS (g il dypadl) il ya sl

S AN amhe VI (e dusadll sl &8 N
ddhic jselal Ala Cilaw 288 alladll 3L us
Glads e alse Qlgll lgdaw gLl e dulea
Al ey dumpe e dajil cliad A ol
oabel Ciels Dygadl) A8V sels e oL A aa
iy Gupll LSS (s Cads oay IS e
Chaux-Bodard, Deneuve, & ) 4ulsy sl
.(Desoutter, 2020

3 Al el @il JEl gan idadl s
197U )5S (ug s ALY ae 38150

:aklly algal)

O Ao sane Genal (1S4 s 3)laind Cinila
slbal (1 desane o pylaind (80) chedyy Ay
. Gied Ade (e ddliie clialaialy o)

K3 axe a) eLlY) JE e chladl) ede ax
(Apapadll o Llall Cuulal) auly (el ol
Lot Basasall Clasleall Caediy bl Caned

2l Jghas e

Amorim dos )&bY) Llay Jdw ae daugia )
-(Santos et al., 2021

Lo VAl i Giledd ela) cmall e A3
o3 cuilS 1)) Lo il luhall e aiall e ha) (e
19— ape die daild dysadl) sl
B Gl i) Sl e D e Ll
Cann da3 4l (Suzich & Cliffe, 2018) s il
ol A dndadl dalleadl Jad oy o dclidl
(Cox, Loman, Bogaert, & O'Grady, 2020)
.(Dziedzic & Wojtyczka, 2020)

S G Ml e eyl ALY 525 38
o AU Adla dugyd clla) o Ak bl
pad gue g st mike g Aoy g dysad Claj
s el alll LAY (s A b Cilia
Seall § [ eld) Slead b s e U
.(Dziedzic & Wojtyczka, 2020) Jalaall
YIS Y] (and dlaal) luhjall (oany ]
syl gLl mhe e clailly sload)
oS e Aadl Al cllay) Gh dasid)
Gooall Aidaal) ilallaall iy 5l e laal Sleal
o) @sidl e 4y .(Dos Santos et al., 2020)
Ggadll Jala Yl oda andi sale Uad Cuaay
Ol 1Y) aa (gsaill J1s Gandl) (yali Can
o3 pe AT 38 Al ()aY) Lyl clla) s
gyl LY

Gl adll Gilia O @Al @l i Ly
Jay Ll gl )y Llayall Lol
SRl ) legd SV allhdl 4 Gl
-(Martin Carreras-Presas et al., 2020)



ULASGJ

2022 e . Jo¥1 aaall . ¢y @ls cpalill alad) dpdall o glall (35ed daslas Alae

Al ern Ugadiall VS a3y 3l 21 Jgaal)

P SEAIENEN
Aggial) dpadll | 23l | angel)l e
- - 4. 10-0
2.50% 2 s 20-11
32.50% 26 | 4.30-21
27.50% 22 | w40 -31
13.75% 11 | 450 -41
12.50% 10 | 4w 60 - 51
8.75% 7 | &4.70-61
2.50% 2 4. 80— 71
100.00% 80 & saaall
12.50%

8.75%
2.50%

- AN Av o VY Y

-1 Teo 0)

sgall)

Lod el e degene Gl dleind Citecsd
Sl B A bl cning Ganall ens Gl
S 85 ulS @) Gl BlaY) dadas i
Goapd ) dygedll Y L)) Al ol oLl
cayall 2ic

e Gedy dnk planl 80 Auhall due calad
ied Ade (pana Baawie Cilialaialy plaad ¢ Lk
on Al pen Glsediall el leel ciagly
(Idssal) i LS dejsa a5 chiw 805 11

[(2dsa)
32.50%
27.50%
13.75%
2.50%
ov - £ v ¥Y Yoo Y Yoo )Y AR

Al e aa N g5 Sl 12 g8

Ly 28 o ildiad) clla)) desane o
((48.15%) diis dumppe 265 (51.85%) dusi
115 (57.69%) sty Liape 15 dllia oIS Laiy
Allay) degann aa (42.31%) doudy Aaie

i)

Gl ALY e Sl die culd
Ll Lahe¥) sel) dldad)l cllaY) degens
daise sl 09 cnb d e panally 42l
Ly (apes pane 54) (G didss
oae 26) Aafdl cllaY) desans; (%67.5)
LAl dde cladly (% 32.5) Ay (Aaages



(3Jsa) (2J52a))
Al Sllay) ds garay Aldiadl) Sl ds gana paa il quan Al )55 Jhay 12 Jaadl

S (%1Y.0) dldine dila)

m il (%Y, 0) dldiae sl

S (%Y. ) Aide

) (%TY.0 ) Ak )

(%67.5) Alsias ) (%32.5) diia Al e
sl
S| | pead | s | al | e | T
Rl
28 26 54 15 11 26 =)
i)

51.85% | 48.15% | 100.00% | 57.69% | 42.31% | 100.00%
gl

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

G

! 383

(%YY.o ) d3sia dylea)

als)

BRI

(%TYV.0) ilaiaa dslua)

Ardal) clilay) de ganay Alaiadl) clilaY) depara el Gaiadl Guua e a6 Jiay 1(3) Jedd)
s i) A e SaaLaal 4ygadll cldY) 15 1(3) Jgaad)

Agalaall Ahalad ~ asmd a8 il .
Glaadl 4aal Olalll paza 22l EOFY
sl ol JESRE NG EIN | sl
0.0697 6 sabel g Y
8 9 14 4 5 4 51.16% 44 Gla
b aa OV AL (amy Cudd)
e u‘w, ” 9.30% 8 PAEe
(Q\).-A.\J;) Ql;)sj
4 1 1 6.97% 6 | AuSUifa o
3 1 1 5.81% 5 Lalea Cld]
2 2 4.65% 4 EHIN
2 1 3.48% 3 O lagsa
pd a5 shi ae i 3.48% 3 3 g
CalEY) aa e Alla bl
Clil- ek — clajd) @AY 3.48% 3 adll Cilas
(saben
1 1.16% 1 g




oldie . 2022 e . Jo¥1 aaall . ¢y @ls cpalill alad) dpdall o glall (35ed daslas Alae
aiaf) 45»‘1‘ u'é‘ﬁ‘lie i 116% 1 Al gl
(pd cilia— dgales lil- gk dacly
1.16% 1 sk
1.16% 1 il ol

Aty Als 54) Gl clla) op cllay) ce)ss
Ly Al 26) 3 S ablals (% 67.5

(%32.5
el WYY g5 (4) JSally (3) Jsaadl s
Dedans cAysadll 5aall 8 Caad) A (e 338 L)
Ghladl) dgeed ddhie JS 4 salidl IS
Gl Qo) daara ciilS 1) ol (cliall A8 ¢ 3,

(5) J=a

e On Sl Aie e Agsadl) alaal) Ciagli
&V (0.0697%) Aty Sllds dygad alied ol 25n
Glaj ion Gagli desie sl T sl
At Anls @il (9.30%) b i (51.16%)
(4.65%) S (5.81%) 4les ilils (6.97%)
Calias (3.48%) A lgills (3.48%) <layss
dacts Aol gl (1.16%) &35 (3.48%) adll
(1.16%) ihas oluly (1.16%) shis (1.16%)

(4 J<d) (3 o)

Canll Ae (pania 328 LEAN 4y sadll B ¢ 1 53Y A siall ol

1.16%1.16%1.16%1.16%

EENEEN

>

3.48%3.48%3.48%4.65%5
—_——em = m

51.16%

0.0697

0,
6.97%9'3(%
- §

JC N R R S S
o y)i};)!y) > ' 57 %\)75’
e 4

) Le Craa Bl 4gail) cldy) @558 4 sial) canadl) :(4) Joi)




4 gadl) aldall (3halia e 4 gadl) CildY) £ 565 (S
il dle (panaa saaL&All

TGP EREE)

1 1 1 n

el maadl) bl m oLl

4 5
3 31 23 » 113
| 1.

A éb\‘}"z.)ﬁ?yﬂ

sy dlinc ol Elnll A8 W aene

44

14
8

2 s ladll

g A Cpac banbLiially 4 gail) Apbliall (shlia casa dygadl) Y 368 oW 1(5) Js)

O Bl (A8 jpeds olSa — Guiall) Aol 3 U
(Lasl Jaad) sinal) (s5ine 3 e JEI Sig 3l
a5 ¢l (@=0.05>Sig =0.039) o s
odia On ADle s a4l cuin ddlaas) 4L
Giyiu s odie Aime Al seds (Say (myal
osel (B LSE Y S g S Jaas
o lagll (i adey byl KA xe )
o kil Gan codl v legs Sy )
o sSA) vie cla il sda Ciedgiy gl s
Sle cils lay We sl hly dy.aa) ddlad)

LY xie 4aal)

S G Aygladie Ay Daj@ll cillaYl Ceds
by qlel cul€y o(pun IS Al 22) &yl
il laiy bl 2l 4 (Al 12) A xe
el B (s 11) by e allayl el
o yandl (e 0

ilall dnlal Ll cllay) sda abiee cjiag
Glba) & Lol G LS JSall ddiiiey dalies
A

DAY elaly Al aa
toh Lo Laag

- paall) LA & G Jeall b Sig ded
s Y MLy Lyginal) gsina (e ST (REY) el
osebs apall Qs (g Aflaa) AN @) ABe
a8y

One-Way ANOVA



olde . 2022 ale . Js¥) aaadl L DUy el alaal) dpdal) o glell (Buied Aaals s
ol
osehs OlSe = (il oseb = puindl y .
] i sl K
aay) 4y
F Sig F Sig Percent | Frequency | Percent | Frequency
4.455* 0.039 0.147 | 0.703 | 42.5% 34 48.8% 39
S sV Gk ISR
U 0583 U 083
483l a0l ol 45l dhalaa Gla i Gla i
Percent | Frequency | Percent | Frequency | Percent | Frequency | Percent | Frequency | Percent | Frequency
26.5% 9 12.8% 5 12.8% 5 58.8% 20 53.8% 21
Gaa Bagage lS Gl LS xe COVID-19 PRI

Asad i) 30 50 L)

Aoy Adiae Alla) Gu dugyaal oVl ceys
Jie s (% 32.5) Ay Lidie cililials (% 67.5)
G Aafally dldiad) clla)) (8 )5Sl dlay
(%46.25) 5 (% 53.75) LsSAl L) A cuilS
YOS b allyy ey xe

(%51.85) 4oty dchse dlainall cililal) culs,
Ll allayl B Ly &) (%48.15)5 s
vie (%42.31) 5 )sSA) e (%57.69) dwy cilS
Ly

COVID- = 4lead 488 jal) dygadll jalaal) cuc i
osels U Tasla e sallae Gl agag s e 19
phd o Ledd §f Dalan §f 4l ] o cila s
e ¥l Gmsd LS Clayss o cdSE
&) Al Aeelall dsal) Ol & Gl
cbra ol sl adll o adll Calea

Agadll Cilajal) Baalia dygadll jaladll fS) culS
Al e W gl s (% 51.16) dusiy
Agadl) Dkl Lealiy d5aa))

2019 Js¥) 098 & LgysS Guppd sl K
CSE My Cunll jeaall 3 digue e dails
st (DR Gl Lessen 3 Y
Alal) Balu ) 8 1

Gob ves kel Gl Gub oo el O
G el LI e 8 spaall Qlalll oyl
DS oba ) Lkl daks Lallal) el pen
Gl 05S5 Le Gsasiy A el mses oY
gsal) IV il AaLRYL Qlalll ae il
Jal Gyl oo lamy el @l e il
5k 38 gl LY e TSN Grlag gyl
Jgsadll salaall e dae dualll) 3yl

O Augynal Al leel cmglp duhall b2
Sl 4 Gllay) alaae calSy (daw 805 11)
el Sl el el % 32.5 duy GG
Yo 27.5 Ay

Gl Sal) o AL el cililay) Glef @y

abe pbae O a8 8y bl
5 cblaY) abies Gy ldll jleel (o (A bl




Gied Aigda 3 Ailan) Hud =19 = LigysS (g il dypadl) il ya sl

Lowdl Al g€ dsadll dikla)

.Herpes Simplex Virus HSV
IS g 5 Lol g3 oS 3 LSh LS
=il Sleall 4 JIn s lpan ae Gl

-(Dziedzic & Wojtyczka, 2020)

n - =".~

dipa ) ocaa 0 A bl sda A
Cod AlaY) we E B A dygadll abeY)
G L daabe an (el adiad)l & U)K
Ludle

Ghlies Sl dne Join gl cluy cha) o5
e salidl aleVl Ly o astll e S
coapall sl ) Ayl Aalall Gl
AalSa) Al e Jshd il Gmpal) dnlie asSliy
LAYl s

1 i)

vie legad Aygadll aladl ST A gadll cilajall s
Om Aluie cwdy dejse COVID-19 (g
aad) e qablly BN il 3 LYl s
Lo Sy dadiiay culall dnlal Adse cilag A
dgsadll aladl chaegiiy LAD0AY Akl
) Ala) Apphiy dnleny dfla il gn gAY
Al Gleally Abaall Glullly adll jans adll Calia
sl bkt 13y LAl cawty declal) daaaVlg
COVID-19 iy die (g3ad Jahy Gasd sy
Gl Gugdllhy Abayall Aysadll DY) el
38 5l AR

10

Scully & Samaranayake, ) Scully 4laule 1aa;
Sllayl i Glag seh oo 4Dl (2016
G5 8 clail o3 Gigan (s (gAY Dol
S Cladl jaidll delie b Cina e b
Opbadl uinpall die kil gl a3 dags
-0l

Lol s 54y (% 9.30) c¥la 9 sl LS
CBlayeag Gl iy sk Cigaa ae i)

Martin Carreras-) Martin o3 Lo ae Gilsiy 1385
Oe adll Calas G BaY (s (Presas et al., 2020
il A e s Y1 el

Al Gilia g e Ll % 8 L) 3
C.Wang et ) Zulalll sl e (gl 530 da
J. Xuetal.,) (H. Xu et al., 2020) (al., 2020

SLlaY) ae adll Ay G5 ) Al . (2020
Gkl

e (% 3.48) Al gl eVl calp LS
oS3 Lo aldy My adll ay dphall cllay)
Amorim dos Santos et ) Dos Santos s Amorim
sl e (Dos Santos et al., 2020) (al., 2021

gl el U Ay sadll (alie Y1 an
Cusli Ny declay Aol L@l saaly Al calals
Jie AY) salhdl (e degene ge Alall oda
Sy ol Caliag dueleally Al cild¥ly ciladl)
<l agas (Patel & Woolley, 2020) Patel S3

Lis)sS gyl Dlba) ae Bala A Jsa
Lalea il <5 gAY aladl cegn g
B s b ALYl vie el W dglia Ll



olde . 2022 ale . Js¥) aaadl L DUy el alaal) dpdal) o glell (Buied Aaals s

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

References
Alhazzani, W., Mgller, M., Arabi, Y., Loeb, M., Gong, M., & Fan, E. & Du, B.(2020).
Surviving Sepsis Campaign: guidelines on the management of critically ill adults with
Coronavirus Disease 2019 (COVID-19). Intensive care medicine, 1-34 .
Amorim dos Santos, J., Normando, A., Carvalho da Silva, R., Acevedo, A., De Luca Canto, G.,
Sugaya, N., ... Guerra, E. (2021). Oral manifestations in patients with COVID-19: a living
systematic review. Journal of dental research, 100(2), 141-154 .
Chaux-Bodard, A.-G «.Deneuve, S., & Desoutter, A. (2020). Oral manifestation of Covid-19 as
an inaugural symptom? Journal of Oral Medicine and Oral Surgery, 26(2), 18 .
Cox, M. J., Loman, N., Bogaert, D., & O'Grady, J. (2020). Co-infections: potentially lethal
and unexplored in COVID-19. The Lancet Microbe, 1(1), e11 .
Dos Santos, J. A., Normando, A. G. C., da Silva, R. L. C., De Paula, R. M., Cembranel, A. C.,
Santos-Silva, A. R., & Guerra, E. N. S. (2020). Oral mucosal lesions in a COVID-19 patient:
New signs or secondary manifestations? International Journal of Infectious Diseases, 97, 326-
328.
Dziedzic, A., & Wojtyczka, R. (2020). The impact of coronavirus infectious disease 19
(COVID-19) on oral health. Oral diseases .
Jin, Y.-H., Cai, L., Cheng, Z.-S., Cheng, H., Deng «T., Fan, Y.-P., . . . Huang, Q. (2020). A
rapid advice guideline for the diagnosis and treatment of 2019 novel coronavirus (2019-
nCoV) infected pneumonia (standard version). Military Medical Research, 7(1), 1-23 .
Mariz, B., Branddo, T., Ribeiro, A., Lopes, M., & Santos-Silva, A. (2020). New insights for the
pathogenesis of COVID-19-related dysgeusia. Journal of dental research, 99(10), 1206-1206 .
Martin Carreras-Presas, C., Amaro Sanchez, J., LOpez-Sanchez, A. F., Jane-Salas, E., &
Somacarrera Pérez, M .L. (2020). Oral vesiculobullous lesions associated with SARS-CoV-2
infection. Oral diseases .
Organization, W. H. (2020). Novel Coronavirus (2019-nCoV). Situation Report-22, Data as
reported by 11 February 2020 .
Patel, J., & Woolley, J. (2020). Necrotizing periodontal disease: Oral manifestation of
COVID-19. Oral diseases .
Scully, C., & Samaranayake, L. (2016). Emerging and changing viral diseases in the new
millennium. Oral diseases, 22(3), 171-179 .
Suzich, J. B., & Cliffe, A. R. (2018). Strength in diversity: Understanding the pathways to
herpes simplex virus reactivation. Virology, 522, 81-91 .
Trayes, K. P., Love, G., & Studdiford, J. (2019). Erythema multiforme: recognition and
management. American family physician, 100(2), 82-88 .
Wang, C., Wu «H., Ding, X., Ji, H., Jiao, P., Song, H., . .. Du, H. (2020). Does infection of 2019
novel coronavirus cause acute and/or chronic sialadenitis? Medical hypotheses, 140, 109789 .
Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., . . . Xiong, Y. (202 .(0Clinical
characteristics _of 138 hospitalized patients with 2019 novel coronavirus—infected
pneumonia in Wuhan, China. Jama, 323(11), 1061-1069 .
Xu, H., Zhong, L., Deng, J., Peng, J., Dan, H., Zeng, X., . . . Chen, Q. (2020). High expression
of ACE2 receptor of 2019-nCoV on the epithelial cells of oral mucosa. International journal
of oral science, 12(1), 1-5 .
Xu, J., Li, Y., Gan, F., Du, Y., & Yao, Y. (2020). Salivary glands: potential reservoirs for
COVID-19 asymptomatic infection. Journal of dental research, 99(8), 989-989 .
Zou, X., Chen, K., Zou, J., Han, P., Hao, J., & Han, Z. (2020). Single-cell RNA-seq data
analysis on the receptor ACE2 expression reveals the potential risk of different human
organs vulnerable to 2019-nCoV infection. Frontiers of medicine, 1-8 .

11



