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Oral manifestations in hospitalized 
children with COVID-19

Abstract: As the pandemic progressed, the incidence of viruses among 
children also increased. This study investigates the presence of oral 
lesions in hospitalized children by analyzing data collected from 
medical records of infants seen at the pediatric Infectious disease unit 
at the General Hospital of the University of Pernambuco, Recife, Brazil, 
from March to August 2020. This study includes children aged 0 to 12 
years diagnosed with severe symptoms of COVID-19. The data describe 
the frequencies and percentages of categorical variables, expressed as 
mean, median, and standard deviation. The chi-square test evaluated 
the association of oral manifestations according to the presence of 
comorbidities. Of 89 children, 20.2% had oral manifestations, and 
mucositis was the most prevalent lesion (12.4%). Of the 18 children with 
oral manifestations, 12 did not present comorbidities, but 7.9% had 
multisystem inflammatory syndrome and 5.6% had Kawasaki disease. 
Results show that children with oral lesions had longer hospital stays.  
These findings indicate the need for further studies to clarify the 
relationship between the oral manifestations of COVID-19 in pediatric 
patients for screening of the virus by dentists.
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Introduction

A new infectious disease outbreak caused by the new Coronavirus 
(COVID-19) emerged in Wuhan, China, in December 2019, spreading globally 
months later. This new severe acute respiratory syndrome (SARS-CoV-2) 
was declared a pandemic by the World Health Organization (WHO).¹ 

As diagnosis tools were developed, the gold standard test for the 
virus became the RT-PCR (reverse-transcriptase polymerase chain 
reaction) performed through the collection of a specimen with a nasal 
oropharyngeal swab.2 Although older people are more vulnerable to the 
virus, individuals of any age can be susceptible to the infection,3 and 
children infected with COVID-19 may present no symptoms, given that 
they have a higher immune response, which  can prevent severe damage 
to vital organs.4 Importantly, SARS-CoV-2 may be present in the children’s 
gastrointestinal tract, and in the feces, for a longer period than in the 
respiratory system, thus increasing the chances of transmission.5

Children may have milder symptoms and less severe lung inflammation 
than adults; however, sick children may also develop pneumonia and 
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chest computed tomography findings reveal ground-
glass opacity. Those children often develop fever 
and gastrointestinal symptoms.5-7 Rashes are also 
commonly reported, which may be a secondary 
cell-mediated immune response after the initial 
viral infection.8,9

Verdoni et al.10 reported an association of SARS-
CoV-2 in children with a severe form of Kawasaki 
disease, a condition first described by Tomisaku 
Kawasaki in 1967 as a self-limited acute vasculitis 
in coronary arteries that affects healthy infants and 
young children. The prevalence of SARS-CoV-2 in 
Italy is high, and it varies remarkably in different 
parts of the world. Among Japanese children, the 
prevalence is also high.11 Nevertheless, the cause of 
the disease still needs clarification.12 Among the most 
common signs, the disease can cause conjunctivitis, 
lip and mouth infection, lymphadenopathy, rash, 
erythema of the palms and soles, and hardening of 
the hands and feet.10 There are reports multisystem 
inflammatory syndrome in children (MIS-C) cases 
with an association with previous SARS-CoV-2 
infection. MIS-C and Kawasaki disease have the same 
clinical and laboratory features. It is more prevalent 
in male Afro-descendants and Hispanics than in the 
general population.13

Several studies also describe comorbidities 
associated with SARS-CoV-2 in children, such as 
asthma, Crohn’s disease, obesity, and diabetes, as well 
as oncological comorbidities.14

Currently, there are no reports on the oral 
signs and symptoms of COVID-19 in children in 
Brazil. Accordingly, this study investigates the oral 
manifestations of COVID-19 in children hospitalized 
in Recife, describing the clinical conditions and 
evaluating whether there is an association with 
comorbidities. It also verifies if there is an association 
between the presence of oral lesions and the length of 
hospital stay and if Kawasaki disease and multisystem 
inflammatory syndrome are associated with a longer 
hospital stay.

Methodology

This retrospective study reports on data collected 
from the health records of children hospitalized at the 

pediatric ward of the General University Hospital, 
Recife, Pernambuco, Brazil. 

The 12-bed ward is a reference for the hospitalization 
of children with COVID-19, with the diagnosis 
confirmed by RT-PCR. The sample included records 
of 89 children of both sexes, aged 0 to 12 years, 
hospitalized from March to August 2020 with a 
confirmed diagnosis of COVID-19. 

Data collection comprised the evaluation of pediatric 
patients’ medical records; the presence of oral lesions 
and general health signs and symptoms such as fever, 
abdominal pain, vomiting, diarrhea, dyspnea, cough, 
oxygen saturation less than 95%, runny nose, elevated 
inflammatory markers, skin rash, and hypotension/
shock. Headache, cyanosis, edema of hands and feet, 
and myalgia were recorded. Comorbidity, length of 
hospital stay, need for admission to the intensive care 
unit, need for ventilator support, and changes in chest 
computed tomography findings were also registered. 
The presence of comorbidities, Kawasaki disease, 
multisystem inflammatory syndrome, and length 
of hospital stay were checked for their association 
with oral manifestations.

IBM SPSS version 25 was used for the statistical 
calculations. The data were described as absolute and 
percentage frequencies for categorical variables using 
mean, standard deviation, and median. Pearson’s 
chi-square test (significance level of 5%) assessed the 
association of oral manifestations according to the 
presence of comorbidities.

This study was conducted in compliance with CNS 
Resolution 466/2012 and approved by the Research 
Ethics Committee on Human Beings (process no. 
4.346.698 and CAAE: 38041120.6.0000.5195).

Results

The sample included 89 medical records of 
hospitalized children with a confirmed diagnosis 
of COVID-19 in the period from March to August 
2020. Medical records with incomplete information 
(n = 15) were excluded.

Table 1 shows that most individuals were aged 2 
to 5 years and that 60.7% were male and 39.3% were 
female. Of the children with comorbidities (42.7%), 
asthma was the most prevalent condition (10.1%).
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The general signs and symptoms presented were 
fever (69.7%), abdominal pain/vomiting/diarrhea 
(39.3%), dyspnea (36.0%), cough (34.8%), O2 saturation 
below 95% (24.7%), runny nose (24.7%), high levels 
of inflammatory markers (21.3%), skin rash (15.7%), 
hypotension/shock (15.7%), headache (10.1%), cyanosis 
(10.1%), hand and foot edema (5.6%), and myalgia 
(3.4%). As for abnormal chest computed tomography 
findings, 21.3% presented ground-glass opacity. The 
length of hospital stay ranged from 4 to 6 days (37.1%) 
and 31.5% of the children needed ventilator support, 
whereas 33.7% required admission to the intensive 
care unit. Multisystem inflammatory syndrome was 
present in 7.9% and Kawasaki disease in 5.6% of the 
children (Table 2).

Table 3 shows the prevalence of oral manifestations 
according to the presence of comorbidities. Six 
children presented oral manifestations and had 
comorbidities, and 12 children had no comorbidities 
and presented oral manifestations. Of the children 
who did not present oral manifestations, 32 had 
some comorbidities and 39 had no associated 
comorbid it y,  wh ic h  wa s  not  s t at i s t ica l ly  
significant (p= 0.432). 

Of the 18 children with oral manifestations, 11% 
were admitted for 1 to 3 days. Of the total number 
of admissions, 33% of the children stayed in hospital 
from 4 to 6 days, 28% stayed from 7 to 10 days, and 
28% stayed over 10 days (Table 4). 

Table 5 shows that all five children who had 
Kawasaki disease had oral manifestations. Of the seven 
(100.0%) children who had multisystem inflammatory 
syndrome, five (71%) had oral manifestations. There 
was no association between Kawasaki disease and 
multisystem inflammatory syndrome with oral 
manifestations (p(1) = 0.470); however, there was 
a statistically significant association between oral 
manifestation and length of hospital stay. Children 
with oral lesions stayed in hospital from 7 to 10 days, 
p (1) = 0.050) (Table 6).

Discussion

At the beginning of the pandemic, COVID-19 
was more prevalent in adults; however, children 
also presented the infection as it progressed 

Table 1. Demographics and comorbidities.

Variable n (%)

OVERALL 89 (100.0)

Age group

< 1 year 12 (13.5)

1 16 (18.0)

2–5 23 (25.8)

6–9 22 (24.7)

10–12 16 (18.0)

Sex

Male 54 (60.7)

Female 35 (39.3)

Presence of comorbidities 38 (42.7)

Asthma 9 (10.1)

Acute lymphoblastic leukemia 3 (3.4)

Wheezing 3 (3.4)

Nephrotic syndrome 2 (2.2)

Congenital Zika syndrome 2 (2.2)

Obesity 2 (2.2)

Down’s syndrome 2 (2.2)

Gastroesophageal reflux disease 1 (1.1)

Congenital clubfoot 1 (1.1)

Hypomelanosis of Ito 1 (1.1)

Immunodeficiency 1 (1.1)

Acute megacarioblastic leukemia 1 (1.1)

Bronchospasm 1 (1.1)

Progressing ependymoma 1 (1.1)

Delay in neuropsychomotor development 1 (1.1)

Whooping cough 1 (1.1)

Bone marrow transplant 2 years ago 1 (1.1)

Adrenoleukodystrophy 1 (1.1)

Acute disseminated encephalomyelitis 1 (1.1)

Rectal prolapse 1 (1.1)

Rib fractures 1 (1.1)

Hypertension 1 (1.1)

Cow’s milk protein allergy 1 (1.1)

ADNP syndrome 1 (1.1)

Previous acute viral bronchiolitis 1 (1.1)

Malnutrition 1 (1.1)

Swallowing disorders 1 (1.1)

Neuroblastoma IV 1 (1.1)

Sickle cell anemia 1 (1.1)

Epilepsy 1 (1.1)

Prematurity 1 (1.1)

Diabetes mellitus 1 (1.1)

Microcephaly 1 (1.1)

Hydrocephalus with ventriculoperitoneal shunt 1 (1.1)

Bilateral hydronephrosis 1 (1.1)

Cystic fibrosis 1 (1.1)
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across continents. This study indicates that the 
severity of the infection proved to be associated 
with the presence of oral lesions, as reported  
by Lai et al.15

The data obtained from the medical records 
corroborate the findings of Moraes et al.,16 indicating 
that the children’s health conditions may develop into 
severe respiratory implications. There are reports 
that children with comorbidities are more prone 
to be infected by SARS-CoV-2. However, the most 
prevalent comorbidity found in this study was asthma, 
which worsens the respiratory condition, triggering 
immune responses of lung cells. 

Interestingly enough, studies by Sousa et al.17 
indicated the viruses could affect the gingival tissue, 
causing airway inflammation in patients with asthma. 
Therefore, the dentist and the multidisciplinary 
team should apply methods to optimize dental 
biofilm control in compromised children, a simple 
action that may prevent deterioration of the  
respiratory condition.

In this study, most patients presented with fever 
– the same findings reported by Cai et al.18 and 
Castagnoli et al.19 Pediatric dentists are aware that 
fever indicates infections, and by taking into account 
that there is a global pandemic and that current 
protocols recommend chest CT scans, a trained 
dental practitioner may be able to prescribe a chest 
image exam to identify ground-glass opacity in the 
lungs, the main feature of COVID-19.20 Although 
most pediatric patients are asymptomatic, SARS-
CoV-2 may enter airway cells through angiotensin 
2 converting enzyme (ACE2) receptors, triggering 
the massive release of inflammatory cytokines and 
causing tissue necrosis. Nevertheless, it is not yet 
clear whether the maturity, functionality, or affinity 
of ACE2 receptors are lower in children than in adults, 
as reported by Song et al.21 Some other children 
develop severe diseases, requiring hospitalization 
and intensive care treatment.22

According to the assessed medical records, some 
children had multisystem inflammatory syndrome, 
also described in reports by Jones et al.23 MIS-C is 
a severe condition that requires hospital facilities 
for treatment because of the intense inflammatory 
reaction with persistent fever, leading to shock and 

Table 2. Evaluation of the children’s medical records.

Variable n (%)

Overall 89 (100.0)

Signs and symptoms

Fever 62 (69.7)

Abdominal pain/vomiting/diarrhea 35 (39.3)

Dyspnea 32 (36.0)

Cough 31 (34.8)

O2 saturation less than 95% 22 (24.7)

Coryza 22 (24.7)

High levels of inflammatory markers 19 (21.3)

Skin rash 14 (15.7)

Hypotension/shock 14 (15.7)

Headache 9 (10.1)

Cyanosis 9 (10.1)

Edema of hand and feet 5 (5.6)

Myalgia 3 (3.4)

Ventilatory support

No 61 (68.5)

Yes, catheter 22 (24.7)

Yes, assisted ventilation 6 (6.7)

ICU admission 30 (33.7)

Abnormal chest computed tomography findings 30 (33.7)

Chest CT: ground-glass opacity 19 (21.3)

Another possible diagnosis 12 (13.5)

Diagnosis of multisystem inflammatory syndrome 7 (7.9)

Diagnosis of Kawasaki disease 5 (5.6)

Presence of oral manifestations 18 (20.2)

Oral manifestations:

None 71 (79.8)

Mucositis 11 (12.4)

Aphthous stomatitis 2 (2.2)

Dentoalveolar abscess 1 (1.1)

Hyperemic lips 1 (1.1)

Exfoliative cheilitis 1 (1.1)

Impetigo 1 (1.1)

Gingivitis 1 (1.1)

Length of hospital stay (days)

1–3 26 (29.2)

4–6 33 (37.1)

7–10 12 (13.5)

More than 10 18 (20.2)
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multiple organ failure. Still, there is no scientific 
evidence of the association of the clinical features of 
SARS-CoV-2 infection with MIS-C, but reports have 
indicated that the most affected children had contact 
with the COVID-19 virus.24 

Currently, not much evidence is available about 
MIS-C; therefore, its epidemiological features, signs, 
and symptoms should still be a target of further studies. 
Thus, at present, several case reports and case series 

have described a severe multisystem inflammatory 
syndrome with the same clinical and laboratory 
characteristics as Kawasaki disease, staphylococcal or 
streptococcal toxic shock syndrome, bacterial sepsis, 
and macrophage activation syndrome.25,26

According to data from the European Center 
for Disease Prevention and Control27 and The 
Royal College of Pediatrics and Child Health,28 
children older than five years have higher chances 

Table 3. Prevalence of oral manifestations according to comorbidities. 

Comorbidities
Oral manifestations n (%)

Overall n (%) p-value OR (95%CI)
Yes No

Yes 6 (15.8) 32 (84.2) 38 (100.0) 0.432* 1.0

No 12 (23.5) 39 (76.5) 51 (100.0)  1.6 (0.6 –4.9)

Total group 18 (20.2) 71 (79.8) 89 (100.0)   

*Fisher’s exact test.

Table 4. Oral manifestations according to the length of hospital stay.

Variable n (%)

Occurrence of oral manifestations according of hospital stay (days)     18 (100.0)

1–3 2 (11)

4–6 6 (33)

7–10 5 (28)

More than 10 5 (28)

Table 5. Oral manifestations according to Kawasaki disease and Multisystem Inflammatory syndrome.

Diagnosis 
Oral manifestations n (%)

Overall n (%) p-value
Yes No

Kawasaki disease 5 (100.0) 0 (0) 5 (100.0)  0.470*

Multisystem Inflammatory syndrome 5 (71.4) 2 (28.6) 7 (100.0)  

Total group 10 (83.2) 71 (79.8) 89 (100.0)  

*Fisher´s Exact test.

Table 6. Oral manifestations according to the length of hospital admission.

Oral manifestations
1–3 4–6 7–10 More than 10 Overall

p-value
n (%) n (%) n (%) n (%) n (%)

Absence of oral manifestations 24 (92,3) 27 (81,8) 7 (58,3) 13 (72,2) 71 (79,8) 0.050*

Mucositis 0 (0,0) 3 (9,1) 4 (33,3) 4 (22,2) 11 (12,4)  

Others 4 (7,7) 3 (9,1) 1 (8,3) 1 (5,6) 7 (7,9)  

Total group 28 (100.0) 33 (100.0) 12 (100.0) 18 (100.0) 89 (100.0)  

*Fisher´s Exact test.
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of developing heart conditions, more prevalent 
among Afro-descendants. Note that the Brazilian 
population treated at public hospitals under the 
National Health System are primarily blacks or 
Afro-descendants. Furthermore, some children 
in this study were diagnosed with Kawasaki 
disease which, according to the Brazilian Society 
of Pediatrics29 and Sundel et al.,30 may lead to high 
temperature for at least five days, associated with at 
least four of the five other signs established by the 
American Heart Association (AHA). They may also 
have lip and mouth lesions, conjunctival hyperemia, 
changes in extremities, skin rash, and cervical 
lymphadenopathy. Lip and oral lesions include 
erythema, dryness, fissures, and lip bleeding, 
as also reported by Halboub et al.31 

Oral lesions may be a sign of more severe oral 
infection, and mucositis was the most commonly 
found condition in this sample, described as an 
inflammatory or ulcerated lesion. It is important to 
emphasize that 56% of the children who presented oral 
manifestations had hospital stay equal to or greater 
than seven days. These findings are in line with 
those of the study by Beatrice et al.,32 who reported 
hospital stay for over one week among children. Thus, 
although children aged less than five years required 
much less hospitalization and intensive care, some 
of the children in this report remained hospitalized 
for more than 10 days.

This study did not find a significant association 
between children who had Kawasaki disease and 
multisystem inflammatory syndrome with the 

presence of oral lesions. A systematic review by 
Yasuhara et al.33 described symptoms overlapping 
with Kawasaki disease, such as oral erythema and 
swelling of the tongue, lips, and lingual papillae. 
It is therefore clear that dentists can help with the 
detection of viruses, preventing them from spreading 
and infecting older people.34

Iranmanesh et al.35 reported a relationship between 
the severity of the disease, comorbidities, and oral 
lesions, unlike the present study, which did not find 
any significant association between the presence of 
comorbidities and the presence of oral manifestations. 
This study pointed out that the severity of the disease, 
with the development of oral lesions, kept children 
in hospital for longer periods. 

This study presents limitations regarding the 
reliability of the data collection, including assessment 
bias. The authors suggest that more studies could 
provide pediatric dentists with more knowledge about 
the oral signs of SARS-CoV-2 and the management 
of sick children.

Conclusion

This study reveals that children with SARS-CoV-2 
with oral lesions stay longer in hospital and have 
more severe conditions.

Acknowledgements 
The authors are grateful to the pediatric infectious 

disease unit at the General Hospital of the University 
of Pernambuco and to Facepe.

1. Ludvigsson JF. Systematic review of COVID-19 in children shows milder cases and a better prognosis than adults. Acta Paediatr.  

2020 Jun;109(6):1088-95. https://doi.org/10.1111/apa.15270

2. Ribeiro DB, Ferreira RA, Marins AB, Silveira Júnior PJB, Pinheiro ACPM. [COVID-19: a clarification regarding diagnostic methods]. 

Revista Transformar. 2020 May [cited 2021 Jun 3];14:205-15. Portuguese Available from: http://www.fsj.edu.br/transformar/index.php/

transformar/article/view/390 .

3. Singhal T. A review of coronavirus disease-2019 (COVID-19). Indian J Pediatr. 2020 Apr;87(4):281-6. 

https://doi.org/10.1007/s12098-020-03263-6

4. Dagan R, Bhutta ZA, Quadros CA. The remaining challenge of pneumonia: the leading killer of children. Pediatr Infect Dis J. 

2011;30(1):1-2. https://doi.org/10.1097/INF.0b013e3182005389

5. Xing YH, Ni W, Wu Q, Li WJ, Li GJ, Wang WD, et al. Prolonged viral shedding in feces of pediatric patients with coronavirus disease 

2019. J Microbiol Immunol Infect. 2020 Jun;53(3):473-80. https://doi.org/10.1016/j.jmii.2020.03.021

References

6 Braz. Oral Res. 2022;36:e139



Santos NMV, Brito DHS, Santos TGFT, Silva MCPM, Lavôr JR, Heier MV,  et al.

6. Li B, Shen J, Li L, Yu C. Radiographic and clinical features of children with Coronavirus Disease (COVID-19) Pneumonia. Indian Pediatr. 

2020 May;57(5):423-6. https://doi.org/10.1007/s13312-020-1816-8

7. Heilbronner C, Berteloot L, Tremolieres P, Dupic L, Blanquat LS, Lesage F, et al. Patients with sickle cell disease and suspected COVID-19 

in a paediatric intensive care unit. Br J Haematol. 2020 Jul;190(1):e21-4. https://doi.org/10.1111/bjh.16802

8. Klimach A, Evans J, Stevens J, Creasey N. Rash as a presenting complaint in a child with COVID-19. Pediatr Dermatol.  

2020 Sep;37(5):966-7. https://doi.org/10.1111/pde.14257

9. Paret M, Lighter J, Pellett Madan R, Raabe VN, Shust GF, Ratner AJ. Severe acute respiratory syndrome  

Coronavirus 2 (SARS-CoV-2) infection in febrile infants without respiratory distress. Clin Infect Dis. 2020 Nov;71(16):2243-5. 

https://doi.org/10.1093/cid/ciaa452

10. Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, et al. An outbreak of severe Kawasaki-like disease 

at the Italian epicentre of the SARS-CoV-2 epidemic: an observational cohort study. Lancet. 2020 Jun;395(10239):1771-8. 

https://doi.org/10.1016/S0140-6736(20)31103-X

11. Park YW, Han JW, Park IS, Kim CH, Cha SH, Ma JS, et al. Kawasaki disease in Korea, 2003-2005. Pediatr Infect Dis J.  

2007 Sep;26(9):821-3. https://doi.org/10.1097/INF.0b013e318124aa1a

12. Castro PA, Urbano LM, Costa IM. Doença de Kawasaki. An Bras Dermatol. 2009 Jul-Aug;84(4):317-29. 

https://doi.org/10.1590/S0365-05962009000400002

13. Campos LR, Cardoso TM, Martinez JC, Almeida R, Silva R, Fonseca A, et al. Pediatric inflammatory multisystem syndrome (PIMS) 

temporally related to SARS-CoV-2. Resid Pediatr. 2020;10(2):1-6. https://doi.org/10.25060/residpediatr-2020.v10n2-348

14. Barsoum Z. Pediatric Asthma & Coronavirus (COVID-19): clinical presentation in an asthmatic child: case report. SN Compr Clin Med. 

2020;2(6):700-2. https://doi.org/10.1007/s42399-020-00310-3

15. Lai CC, Ko WC, Lee PI, Jean SS, Hsueh PR. Extra-respiratory manifestations of COVID-19. Int J Antimicrob Agents.  

2020 Aug;56(2):106024. https://doi.org/10.1016/j.ijantimicag.2020.106024

16. Moraes MF, Natalino YR, Holanda AF, Souza Sobrinho HF, Sarmento LC, Gomes AP, et al. Oral and cutaneous manifestations of 

covid-19 in pediatric patients. RGO Rev Gaúch Odontol. 2021;69:e2021005. https://doi.org/10.1590/1981-86372021000520200136

17. Sousa SC, Silva IL, Alencar LB, Araújo VF, Moura AB, Palmeira JT, et al. Relationship between systemic diseases and periodontal 

manifestations: a focus on COVID-19 risk groups. Braz. J. Dev. 2020;6(11):89109-24. https://doi.org/10.34117/bjdv6n11-362

18. Cai J, Xu J, Lin D, Yang Z, Xu L, Qu Z, et al. A case series of children with 2019 novel coronavirus infection: clinical and epidemiological 

features. Arch Clin Infect Dis. 2020;198:1-5. https://doi.org.10.1093/cid/ciaa198

19. Castagnoli R, Votto M, Licari A, Brambilla I, Bruno R, Perlini S, et al. Severe Acute Respiratory Syndrome Coronavirus 

2 (SARS-CoV-2) Infection in children and adolescents: a systematic review. JAMA Pediatr. 2020 Sep;174(9):882-9. 

https://doi.org/10.1001/jamapediatrics.2020.1467

20. Gonçalves AH, Candeia VC, Andrade JL,Batista ALGN, Sousa MNA, et al. [Frequency of children with the new coronavirus: systematic 

review]. Com Cienc Saúde. 2020 Apr;31(3):89-100. 

21. Song W, Li J, Zou N, Guan W, Pan J, Xu W. Clinical features of pediatric patients with coronavirus disease (COVID-19). J Clin Virol.  

2020 Jun;127:104377. https://doi.org/10.1016/j.jcv.2020.104377

22. Prata-Barbosa A, Lima-Setta F, Santos GR, Lanziotti VS, Castro RE, Souza DC, et al. Pediatric patients with COVID-19 

admitted to intensive care units in Brazil: a prospective multicenter study. J Pediatr (Rio J). 2020 Sep-Oct;96(5):582-92. 

https://doi.org/10.1016/j.jped.2020.07.002

23. Jones VG, Mills M, Suarez D, Hogan CA, Yeh D, Segal JB, et al. COVID-19 and Kawasaki disease: novel virus and novel case. Hosp 

Pediatr. 2020 Jun;10(6):537-40. https://doi.org/10.1542/hpeds.2020-0123

24. Licciardi F, Pruccoli G, Denina M, Parodi E, Taglietto M, Rosati S, et al. SARS-CoV-2-Induced Kawasaki-Like Hyperinflammatory 

Syndrome: a novel COVID phenotype in children. Pediatrics. 2020 Aug;146(2):e20201711. https://doi.org/10.1542/peds.2020-1711

25. Panupattanapong S, Brooks EB. New spectrum of COVID-19 manifestations in children: kawasaki-like syndrome and hyperinflammatory 

response. Cleve Clin J Med. 2020 Dec. https://doi.org/10.3949/ccjm.87a.ccc039

26. Natoli V, Rosina S, Ravelli A. Is macrophage activation syndrome in Kawasaki disease underrecognized? J Rheumatol. 2021 

Feb;48(2):162-4. https://doi.org/10.3899/jrheum.200361

27. European Centre for Disease Prevention and Control (ECDC). Paediatric inflammatory multisystem syndrome and SARS-CoV-2 infection 

in children - 15 May 2020. Stockholm: ECDC; 2020.

28. Royal College of Paediatrics and Child Health (RCPCH). Guidance: paediatric multisystem inflammatory syndrome temporally associated 

with COVID-19 (PIMS). London: RCPCH; 2020.

29. Brazilian Society of Pediatrics (SBP). Documento Científico do Departamento Científico de Reumatologia - Doença de Kawasaki. Rio de 

Janeiro: SBP; 2019.

30. Sundel R, Klein-Gitelman M, Kaplan SL, et al. Kawasaki disease: complications. UpToDate. 2019 Jun; [cited 2020 Jun 18]. Available 

from: https://www.uptodate.com/contents/kawasaki-disease- -complications?source=related_link

7Braz. Oral Res. 2022;36:e139



Oral manifestations in hospitalized children with COVID-19

31. Halboub E, Al-Maweri SA, Alanazi RH, Qaid NM, Abdulrab S. Orofacial manifestations of COVID-19: a brief review of the published 

literature. Braz Oral Res. 2020 Oct;34:e124. https://doi.org/10.1590/1807-3107bor-2020.vol34.0124

32. Beatrice JM, Lopes PG, Emerenciano JG, Vilela TS, Calmon RG, Oliveira FM, et al. Síndrome inflamatória multissistêmica pediátrica 

kawasaki-like associada a covid-19 Hematol Transfus Cell Ther. 2020 Nov;42:558-9. https://doi.org/10.1016/j.htct.2020.10.943

33. Yasuhara J, Kuno T, Takagi H, Sumitomo N. Clinical characteristics of COVID-19 in children: A systematic review. Pediatr Pulmonol. 

2020 Oct;55(10):2565-75. https://doi.org/10.1002/ppul.24991

34. Sandhaus H, Crosby D, Sharma A, Gregory SR. Association between COVID-19 and Kawasaki disease: vigilance required from 

otolaryngologists. Otolaryngol Head Neck Surg. 2020 Aug;163(2):316-7. https://doi.org/10.1177/0194599820930238 

35. Iranmanesh B, Khalili M, Amiri R, Zartab H, Aflatoonian M. Oral manifestations of COVID-19 disease: a review article. Dermatol Ther. 

2021 Jan;34(1):e14578. https://doi.org/10.1111/dth.14578

8 Braz. Oral Res. 2022;36:e139


