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COVID-19 general symptoms. Two authors independently reviewed the papers,
17 studies of more than 170 confirmed cases between ages of 9 and 90 were
included. The most common oral manifestation was dry mouth followed by dysgeusia
and pseudomembranous fungal structure. Change in tongue sensation and ulceration,
muscle pain during mastication, swelling in oral cavity, and herpetic lesions were
other common symptoms. Associated symptoms, latency time, treatment, and prog-
nosis have also been meticulously reviewed. We hope that careful clinical intraoral
examination on all COVID-19 positive patients and equally on any patients who need

dental care will pave the way for further studies.
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1 | INTRODUCTION

suggesting that oral lesions could be a possible clinical characteristic
of COVID-19. The epidemiologic significance of the oral manifesta-
A novel coronavirus, severe acute respiratory syndrome coronavirus-2 tions remains uncertain and thus, in this brief review, we have tried
(SARS-CoV-2) that triggers a new infectious respiratory disease, coro-
navirus disease 2019 (COVID-19) that has appeared from Wuhan,

China, has been circulating hastily around the world. It has been

to summarize the publications including oral manifestation of
COVID-19 cases.

declared as pandemic emergency by World Health Organization
(WHO), on March 2020. Common clinical features of this virus infec- 2 |

tion include fever, cough, headache, diarrhea, fatigue, headache, and

METHODS

myalgia.! Two new symptoms, anosmia and ageusia, were also found
to be widespread, according to the most recent reports.?

COVID-19 has an incubation time that ranges between 1 and
14 days. Early detection of symptoms is life-saving. Some of mucocu-
taneous manifestations of this viral infection can be helpful for the
early diagnosis. Furthermore, recent reports discovered that loss of
taste and smell may represent as the first and only manifestations of
infection.®

An increasing number of literatures have been recently publi-
shed sporadically on oral manifestations of COVID-19 patients,

An electronic literature search was conducted on Medline (PubMed)
and Google Scholar databases on October 2020 with the terms
“((novel coronavirus) OR (Coronavirus disease 2019) OR (COVID-19)
OR (SARS-CoV-2)) AND ((oral) OR (mucocutaneous) OR (manifesta-
tion) OR (mucositis)).” The time for publication was set to 2019
onwards. Two reviewers independently reviewed the articles. Case
reports dealing with oral manifestations of COVID-19 were included.
In addition, the patient of the case we report, provided written con-
sent to publish the characteristics and picture of her case and the

identity of the patient has been protected.

Dermatologic Therapy. 2021;e14717.
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3 | CASE

A 56-years-old female with underlying health condition of hyperten-
sion and chronic sinusitis, reporting history of inverted papilloma
lesion in the left maxillary sinus that was partially resected, presented
with vesicles on lower lip mucosa. She was examined and followed up
via video consultation and asked to send a picture of the lower lip
mucosa. History of the oral manifestation revealed 2 days of dry
mouth, acute dysgeusia, mild pain, and burning sensation in lower lip
mucosa. She reported appearance of two vesicles in the same region
and simultaneous systemic symptoms of COVID-19 after 2 days
(Figure 1). Our subject systemic symptoms included: high fever,
fatigue, and lack of appetite. She did not develop any cutaneous
lesion. Polymerase chain reacted (PCR) assay resulted positive for
COVID-19, and azithromycin, levofloxacin, montelukast, naproxen,
and acetaminophen were immediately prescribed.

The patient reported previous history of herpetic infections.
Although, recurrent HSV infections are less common within the mouth
and typically involve the keratinized mucosa, such as gingiva and pal-
ate, they can occur on any mucosal site in immunocompromised
patients.* We proposed herpes PCR testing, however, but due to mild
symptoms and financial issues, the patient refused to perform. After
7 days, oral lesions were healed and systemic symptoms regressed on
day 14.

4 | RESULTS

Overall, 17 studies were included in the final analysis. More than
170 COVID-19 positive Patients developed oral manifestations, rang-
ing from 9 to 90 years of age (Table 1). All the patients, with the
exception of 24,>7 presented with systemic symptoms such as fever,

cough, weakness, shortness of breath, diarrhea, and dysgeusia.

FIGURE 1
the area

The view of lower lip labial mucosa showing vesicles in

The most common oral manifestation was dry mouth, which was
reported in 75 of the cases. 71 patients reported changes in taste sen-
sation and a strong association with burning mouth and taste change
was found.>>%810 ¢7 patients developed pseudomembranous struc-
ture, white plaque or hairy tongue on the intraoral mucosa, with or
without other symptoms like dry mouth and glossalgia, 11 of which
on the tongue were identified by questionnaire, the etiology remained
unknown, while in 55 other cases specimens were taken from the oral
mucosa and fungal infection was confirmed, with Candida albicans as
the most prevalent strain.>>®11-13 48 patients reported a change in
their tongue sensation, 28 of whom suffered from painful ulcers in
the area, 15 patients suffered from muscle pain during mastication
with a mean VAS score of 3.8, and 10 patients indicated swelling in
the oral cavity: four in the palate, four in the tongue, and two in the
gums. Change in tongue sensation strongly correlated with swollen
palate and plaque-like changes in the tongue 371415

Sporadic reports showed recurrent herpes simplex virus lesions in
six cases: four on the hard palate, and two on the tongue.®2131¢
Four patients developed erythema multiforme-like eruptions, three of
whom had palatal macules and petechiae and one of whom showed
three blisters in the inner lip mucosa.®*” Erosions, erythema, ulcers,
necrotizing ulcerative periodontitis, and aphthous like lesions were
also observed in single cases.>810:1415.18-21

The details on the onset of the oral manifestation was recorded
for the 95 of the cases, with a mean of 7.21 days after systemic symp-
toms, varying from —10 to 42 days. In 42 cases, oral lesions resolved
spontaneously or with some basic treatment within 3 weeks, except
gingival hyperpigmentation in one patient, detailed information was

not documented in other cases.

5 | DISCUSSION

Several reports and systematic reviews investigated cutaneous lesions
due to COVID-19. Sousa et al?? recently, highlighted the need for fur-
ther epidemiological research on oral manifestation of COVID-19. As
the virus has become a pandemic, there has been continuous produc-
tion of additional data. We therefore conducted a study to briefly
review papers on oral and mucosal symptoms of patients suspected
or diagnosed with COVID-19.

The main impact of COVID-19 on oral mucosa seems to be multi-
factorial, the important role of the immune system is inevitable. Medi-
cine, the nature of the virus and even stress could put the control of
the Immune system at risk. A certain state of immune dysregulation
may lead to opportunistic infections, drug eruptions, or the risk of
exacerbating existing autoimmune conditions via cytokine storm.
Moreover, some researchers assume that oral lesions contributed to
COVID-19 are based on the assumption of an Inflammatory response
that induces vascular inflammation.2* Nevertheless, we also noticed
that oral manifestations may potentially be other overlapping
diseases.

Smell and taste changes are early indicators of the COVID-19
pandemic and are effective in political decision making. While dry



<
%]
Q
—_
W
=
=
=)

EGHBALI ZARCH anpo HOSSEINZADEH

(ssnunuo))

shep yT

sAep GT
‘payiodau

jou ‘sAep QT

shep Q0T

SYooMm g

shep /

dN

sAep ¢

swoldwAs

|e40 jo Suiesy

%T opixosad
ua80.upAH ‘pue
‘aupxeyJolyd

‘uneisAN

‘a]0zeuodn|4

uneIsAN
‘UPAWoaN
‘apluojade

suojouwel |

dN

SuoN

‘aules0pI
pue auipAdens |
‘auoseyjawexaq

‘auiwespAyuaydig

dN

aulpIxayJolyd
‘9|0ZepIucIIBIN

swoldwAs

|elo jo juswjead]

skep vz

shep g
shep /
‘uonezijeyidsoy

aouls

shep g—

AN

shep /
shep g

dN

shep ¢

sisougelp

61-AINOD
J19yye shkeq

an8uo]

sdi

‘a1ejed ‘ansuo]

an3uo|

sdi ‘esoonw
|eaong ‘ojejed

pseH ‘ansuo

oleled

pseH ‘anduo

swno

‘a3e|ed ‘@nduo]

ae||ided
|ejuspiqul [elgeT

uoine:

(apIsina1a2
$20AW0.IDY2IDS)

anbe|d auym
(xo|duns sadiay

JU.LND3Y) SIA0|N

(=)
uopjesuas suiuing
(ct=u)

U0 [BINSSIWWOD)

SNOUBIqWSWOPNaSq
uopje|idedap sn8uo |
suoIsa| I|-snoyiydy

ynow Aig

(499N di3eWOoIdWASE

0JUI PIA|OAD
YoIym ‘ejndews

sSnojewsjAIe

Jo Y 1z Aq pamojjoy
‘4 %, 8uunp |nued

Sem }1) Jad|n Jeingall|

s9|ndew
ysippas AdHNIA
432]N |njuted

(xo|dwis
sadJay JuaINday)
suiiew Jengau

UHM s122]n [njuted

(9 = u) Buipas|q [e10
(6 = u) an8uo} ayy

ul sa8ueyd ay1|-anbejd
(ot =u)

Anned |eso o Su

(ST = u) ured
3[asnwi Alojedniseln|
(0Z = u) @an3uo} ayy

ul uonesuas uj agueyd

(£9 = u) eIsnadsAQ
(¢4 = u) ynow Aig

sipIAIBuls SuizijodaN

i

|eJ0 Jo uoije’0]

uol:

41 l1el0

(unAwouiyyzy

‘Quoxelya)d)
sanolghuy
auINboJo|ydAxoIpAH

AN

SuoN

(auoJAdiq
‘auoseyjawexaq)
sSnup
Alojewwejyul-nuy
([T=u
AIAISSPUWISY)[BIIA-1JUY
juswieas) aAluoddng
(upAwouynzy)
sonolqiuy

dN

SuoN

61-AINOD 104
Jusweds |

ENIN]

SuoN

juasald

juasald

ENIN

dN

NN

suoIsa|

snolauein)

S92

S92

(98e3s pjiw) S92

S$9O

S92

(93583

pue ||pws jo
9suas padiedw|
pue ysnod

Alle1nadsa) s9O

S9D
suopjejsajiuews

6T-AINOD

ECANAY

SBN'ES
S3jewaS ‘gL ‘e

ajewa ‘G

SN Ty

SleN
‘G/3lrWRS ‘99

9|ews4%SS
AN sa8y

slewsad ‘Ge

19puas pue a8y

annIsOd

aARISOd

aARISOd

aAisOd

aARISOd

anwIsOd

papinoad JoN

1533 40d
61-dINOD

8¢l

T

saseD

JOIN

0¢0C
‘e 33 SOjuUES SOp

0zoz
‘le 32 zan8poy

0coc
‘|e 32 paepog-xneyd

0202 ‘8 32 521205

020T ‘[e 12 Hesuy

020T ‘|e 3o d9speig

020 ‘Ie 1@ [91ed

Jeah pue Joyiny

(6T-QIAOD) 6TOT 9SE3SIP SNIIABUOIOD 4O SUOHISIHIUBW [EJO U0 SPIY T 314V L



EGHBALI ZARCH ano HOSSEINZADEH

40of 6 DERMATOLOGIC
sofe | WiLEY_FEas

Syoam g

4N

dN

ishep maj

shep OT

papey jou
uoljejusw

‘shep 0z

sAep /

shep ¢
‘shep / ‘shep QT

shep 4T

swoldwAs

|e4o jo Suiesy

J1_YyIsaue
|e207|ousyjued
‘uneIsAN
‘ondaspuy

“AINODADY

uneIsAN

‘a0zeuodn|4

auojosiupa.d [eiQ

SUoN

IX3y0lyd
‘uneisAN

SuoN

JIAOIDEIEA

pue auojosiupaid

‘BuIpXaYIO|YD

‘p1oe d1uounjeAH

auIpPEYIOIYD

swoydwAs

1€40 JO JuBWIeas |

shep /

sAep g = ues|n

sAep OT—

shep 0T

shep g

S}oam ¢

AN

(T=Uu)shepg
(T=u
Buuuidsq
ayj 20Ul
(T=u
uoljejsajiuew

9|8uIs

sAep ¢

sisouSelp

61-dINOD
Jaye shkeq

anduo)

‘ojejed ey

dN

esoonw

|eaong ‘sdi

aeed

‘xuAseydoiQ

eAlSuln

‘o1eled ‘sdi

eAlSuln

‘sdi ‘an8uo]

esoonwW [eadng
‘on3uo] ‘sdi

©sooNW [eigeT

‘o1eled pieH

an3uo]

uonejsajiuew

|e40 JO uoie’0]

SUOIS3| 91IYM
an3uoy AuleH
xo|dwis

sadiay Juainday

sanbejd
SUYM ‘saunjonuys

snouelquuawopnasd

suoiso.3

sa|nysng pue

‘9B1Y0939( ‘ewayihig

QelYd319d
suonesad|N

pue suoiso.3

uonejuswsidiadAy
[eAIBUID
uolsa| ax1j-snoyyydy
(supaigjo

DpIpUD)) SIS JUED

SUOISO3 PUE SIDISIA

(T = u) an8uo} uo uleq
(T = u) spaiBuis

aAlzewenbsaq

(T = u) sia3s11g
(¢ = u) xo|dwis
sad.iay Juainday)

s422|n |njuted

e1snasdsAqg

ynow Aig
uope|idedsp

pue ewayjAig

uonejsajiuew [eiQ

dN
(Sp104235021340D)
s8nip
Asojewwepyul-nuy
sanolqiuy
[BAIA-BUY
(unAwoiyyied

‘wejdeqng/ul||Ridwy)

sopoiqiuy
(upAwoueD)

sanoiqRuy

AN
¢Q ulwepA
(uajoudnqy)

s8nJp
Asojewiwejyul-nuy
(upAwoiyizy)

sanolqruy

juawiea.} aAoddng

(i1neuory ‘nineurdo)
|eJIA-IJUY
[eSunyuy
(suoseyiswexaq)
s3nup
Alojewiwepyul-nuy
sanolqruy
auINboJO|Y2AX0IPAH
(suouAdig
‘auoseyawexaq)

s3nup

Alojewwepjul-uy

61-dIAOD 10}
juawieal)

AN

dN

juasald

NN

Juasald

Juasald

Juasald

(T = u) Jussaid

SuoN

suoiss|

snoauein)

(98e3s pjiw) 9O

[SEVETN

pue ssansip

Alojendsal
Alle1oadss) S5O

S92

SO

S92

Auy
-edouapeydwAi

S$9O

(uoneysajiuew

|esoonwi
ay3 3dadxe
swojdwaAs ou
sey juained suQ)
$9D

S$9O

suolejsajiuew

6T-dINOD

3lewsa ‘Of SAI}SOd

%LG dews4

(%08:05 < 93¢)

£9 = a8e ues|y QAI}ISOd

dJewad ‘zg
dBIN ‘TG 9AI}Isod
3lewad ‘6T 9Al}ISOd

3jewa ‘oy
olewa ‘6 QAI}ISOd
sale|N ‘85 (T = u) aAlisod
‘9G 3lewd4 ‘69 (g = u) snopidsng
Jewad /e 9Al}Isod
Japuas pue a8y 1533 ¥0d
61-dINOD

T

€S

T

sase)

J0.IN

(Panunuo))

0202 ‘[e 32 BUIAED

020T ‘e 32 Iysjes

020z e 39 eepiedes

020z ‘e ¥
ueweJyey| 129ga)

0z0T
‘e 33 3s.4e201)

0c0T
‘e 32 ojany210D

020z
‘e 39 yapezeysy

0coe
‘e 39 sesald

-seJaled) ufe|n

020z ‘[e 39 owo

JeaA pue Joyiny

137189Vl



EGHBALI ZARCH anpo HOSSEINZADEH

DERMATOLOGIC 50f 6
M- WiLEY-L >

(Continued)

TABLE 1

Days after

Treatment of oral Healing of oral

COVID-19

Location of oral

Cutaneous Treatment

COVID-19

COVID-19

Nr of

symptoms symptoms

diagnosis

manifestation

Oral manifestation

manifestations lesions for COVID-19

Age and gender

PCR test

Cases

Author and year

7 days (n = 21)

Oral paracetamol,

=4 days
after PCR test
(ranging from
0-5 days)

Mean

Tongue (dorsum

Ageusia (n = 3)

NR

NR

-4)

CGS (n

Mean age = 37
Female 56%

Positive

26

Riad et al, 2020

14 days (n = 5)

Chlorhexidine

and side)

Painful tongue ulcers

22 patients had

(all cases)

no symptom

except the

mucosal

manifestation

7 days

None

Antibiotics Vesicles Lower lip mucosa -2 days

None

CGS

56, Female

Positive

Our case

Dry mouth

(Azithromycin,

Dysgesia

Levofloxacin)

Anti-inflammatory and

antiasmathic drugs

(Montelukast,

Naproxen and

Acetaminophen)

Abbreviations: CGS, common general symptoms (including: fever, cough, headache, diarrhea, or myalgia); NR, not reported.

? invasion of the

mouth was the most prevalent oral symptom,>®
salivary ducts has been confirmed by animal model experiments as
the first attack of the virus,2® Provided that it may be the potential
reason of acute sialadenitis and related symptoms including dis-
comfort, swelling, pain, or secretory salivary glands dysfunction.
Nonetheless, it is possible to cause chronic sialadenitis after recov-
ery. Several studies have shown the possibility of an outbreak of

opportunistic infections,®>812

especially, fungal co-infections.
Accordingly, some risk factors may play a role, including
lymphocytopenia, intensive care unit admission, invasive or non-
invasive ventilation, corticosteroid, and broad-spectrum antibiotic
usage, growing age, or having immunocompromised condition.
Exanthematic lesions may be linked to viral etiology, for instance,
hand-foot-and-mouth disease, herpetic recurrent stomatitis (affect-
ing keratinized tissue), and erythema multiforme (affecting both
keratinized and non-keratinized tissue) that may be triggered by
direct virus invasion.

Various care and treatment protocols and guidelines existed
among countries, which caused challenge of data analysis. The most
prominent treatment approach for COVID-19 was the combination of
anti-viral therapy with antibiotics. In addition, analgesics, antipyretics,
and antitussives could be applied as Supportive treatment. Corticoste-
roids and antihistamines were used for anti-inflammation effects.
Some case reports implied medication containing antiseptics mouth-
wash, corticosteroids, and palliative drugs for mucosal symptoms.
Antifungal or antibacterial therapy was also prescribed, where the eti-
ology was relevant. However, as in our case, some researchers
refused to consider any therapy for mild or asymptomatic patients
due to the nature of spontaneous recovery. Drug eruption can occur

within the latency period.?°

Although its pathogenesis is multifacto-
rial, it could be correlated with exacerbated cytokine storm induced
inflammation along with thrombocytopenia caused by a direct viral
attack to bone marrow, and the use of medicines may further reduce
the platelet count.

A limitation of our research is that we were not able to quantita-
tively analyze oral manifestations and disease patterns due to vast

amounts of unprovided and incomparable data.

6 | CONCLUSION

In conclusion, our review outlined the clinical characteristics of oral
manifestations in patients with COVID-19 and their potential mecha-
nisms. The oral symptoms often appeared after general symptoms
such as fever and asthenia, but can still be the initial or only sign of
COVID-19. Thus, a careful clinical intraoral examination must be per-
formed on COVID-19 positive patients and equally on any patients
who need dental care thoroughly and systematically to ensure that no
parts are missing and to obtain further clinical data, which could pave

the way for further studies.
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