An Acad Bras Cienc (2021) 93(Suppl. 4): €20211178 DOI 10.1590/0001-3765202120211178
Anais da Academia Brasileira de Ciéncias | Annals of the Brazilian Academy of Sciences
Printed ISSN 0001-3765 | Online ISSN 1678-2690

www.scielo.br/aabc | www.fb.com/aabcjournal

LETTER TO THE EDITOR

Vascular events induced by SARS-CoV-2
and their impact in oral health

LUCAS A.M. SANTANA, ADRIELE F.N. LESSA, ALICE M. AMANCIO, EDUARDO M. DE
OLIVEIRA, BRENO F. BARBOSA & LEANDRO N. DE SOUZA

Some works have called attention to the occurrence of oral vascular abnormalities and Kawasaki
disease-like symptoms in patients infected with SARS-CoV-2 (Martelli Janior et al. 2021a). To our
understanding, most of these vascular alterations and oral manifestations are resulting from complex
physiological cascades whose pathogenesis still require further elucidation. Due to the hematogenic
nature of COVID-19, we highlight other alterations as relevant as Kawasaki disease that can affect the
oral cavity in diverse ways and add important contributions to current gaps of the literature.

A remarkable characteristic observed in histological tissues of patients with COVID-19is the
presence of thrombosis. It has been discussed that the new coronavirus causes thrombosis in
response to endothelial damage, mainly, as immediate consequence of its proinflammatory and
prothrombogenic action (Cruz Tapia et al. 2020). Through its mutagenic profile, SARS-CoV-2 is able to
activate the pathways involved in antiphospholipid syndrome, that may affect the behavior of salivary
glands in some situations (Basu et al. 2019, El Hasbani et al. 2020). Indeed, disorders in salivary glands
including cases of xerostomia and Sjogren’s syndrome have been observed in patients with COVID-19
(Martelli Janior et al. 2021b).

Antiphospholipid syndrome is recognized by causing blood clots inside arteries, veins, and
organs, and despite that several cases have been reported in SARS-CoV-2- positive patients, it is
not an exclusivity of COVID-19 (EL Hasbani et al. 2020). As in Kawasaki disease, antiphospholipid
syndrome may appear associated with vasculitis and provoke hemodynamic unbalance in the
carotid artery (Svenungsson & Antovic 2020).

It has been demonstrated in rabbits that reduced arterial blood supply in the carotid artery may
directly impact the functional activity of salivary glands (Stamers et al. 2010). The intimate contact
that the glandular parenchyma maintains with the blood flow allows plasma extraction for salivary
synthesis. Besides, recent investigations have demonstrated that saliva is a potential source for
contamination by SARS-CoV-2, and high replications rate of the virus trigger the local inflammatory
response that, occasionally, could lead to damage acinar cells provoking subsequent fibrotic scarring
and impairing organ functionality (Mercer & Chambers 2013, Basu et al. 2019, Matuck et al. 2021).

Coincidentally, the presence of the new coronavirus in salivary gland tissues has been confirmed
through immunohistochemistry showing high positivity for ACE2 receptors in both biopsy and
necropsy samples (Matuck et al. 2021).
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As vasculitis is a common inflammatory process for both Kawasaki disease and COVID-19, it
could be assumed that most of the oral alterations associated to SARS-CoV-2 are linked to this
hematogenous disorder. Consequently, this event reduces bloodflow and may result in occasional
formation of ulcers and local ischemia (Shanmugam et al. 2017).

Therefore, we emphasize the need for a critical eye to oral findings in COVID-19 patients
that can constitute pathognomonic features of the disease. Moreover, we highlight the role of the
virus as the primary agent in the pathogenesis of these disorders as well as its capacity of activate
mechanisms and pathways until then “silenced”.

REFERENCES

BASU R, DE HAZRA O, MONDAL S, GHOSH S & GHOSH S. 2019. Parotid swelling due to external carotid artery thrombus-a rare
manifestation in antiphospholipid syndrome. Oxford Med Case Rep 2019(6): omz052.

CRUZ TAPIA RO, PERAZA LABRADOR AJ, GUIMARAES DM & MATOS VALDEZ LH. 2020. Oral mucosal lesions in patients with SARS-
CoV-2 infection. Report of four cases. Are they a true sign of COVID-19 disease? Spec Care Dent 40(6): 555-560.

ELHASBANIG, TAHERAT,JAWAD A & UTHMAN 1.2020. COVID-19, Antiphospholipid Antibodies,and Catastrophic Antiphospholipid
Syndrome: A Possible Association? Clinical medicine insights. Arthrit Musculoskel Disord 13: 1179544120978667.

MARTELLI JUNIOR H, MACHADO RA, MARTELLI D, BARBOSA MC, BONAN P & COLETTA RD. 2021a. Potential link between SARS-CoV-2
and Kawasaki disease: importance of dentists for the diagnosis. Braz Oral Res 35: e047.

MARTELLI JUNIOR H, GUEIROS LA, DE LUCENA EG & COLETTA RD. 2021b. Increase in the number of Sjogren’s syndrome cases in
Brazil in the COVID-19 Era. Oral Dis: 101111/0di13925.

MATUCK BF ET AL. 2021. Salivary glands are a target for SARS-CoV-2: a sourcefor saliva contamination. J Pathol 254(3):
239-243.

MERCER PF & CHAMBERS RC. 2013. Coagulation and coagulation signalling in fibrosis. Biochim Biophys Acta 1832(7):
1018-1027.

SHANMUGAM VK, ANGRA D, RAHIMI H & MCNISH S. 2017. Vasculitic and autoimmune wounds. ] Vasc Surg Venous Lymphat
Disord 5(2): 280-292.

STAMERS K, SKAGERS A, PASTARS K, TOMISHEVA N & RATNIECE M. 2010. Functional activity of rabbit salivary glands in reduced
and restored regional arterial blood supply conditions. Stomatologija 12(1): 28-32.

SVENUNGSSON E & ANTOVIC A. 2020. The antiphospholipid syndrome - often overlooked cause of vascular occlusions? )
Intern Med 287(4): 349-372.

How to cite
SANTANA LAM, LESSA AFN, AMANCIO AM, OLIVEIRA EM, BARBOSA BF & SOUZA LN. 2021. Vascular events induced by SARS-CoV-2 and their impact in oral
health. An Acad Bras Cienc 93: €20211178. DOI 10.1590/0001-3765202120211178.

Manuscript received on August 25, 2021;
accepted for publication on September 7, 2021

An Acad Bras Cienc (2021) 93(Suppl. 4) €20211178 2|3



LUCAS A.M. SANTANA et al.

LUCAS A.M. SANTANA'
https://orcid.org/0000-0002-8261-1504

ADRIELE F.N. LESSA?
https://orcid.org/0000-0003-4784-2881

ALICE M. AMANCIO®
https://orcid.org/0000-0003-1098-8799

EDUARDO M. DE OLIVEIRA?
https://orcid.org/0000-0002-9020-903x

BRENO F. BARBOSA*
https://orcid.org/0000-0002-2785-9013

LEANDRO N. DE SOUZA?
https://orcid.org/0000-0002-9479-4993

"Federal University of Sergipe (UFS), Department
of Dentistry, R. Claudio Batista, s/n, Santo
Antonio, 49060-102 Aracaju, SE, Brazil

2Federal University of Minas Gerais (UFMG),
Department of Oral Surgery and Pathology, School
of Dentistry, Av. Presidente Antdnio Carlos, 6627,
Pampulha, 31270-901 Belo Horizonte, MG, Brazil

3Muriaé Cancer Hospital, Cristiano Varella
Foundation, Av. Cristiano Ferreira Varella, 555,
Universitario, 36880-000 Muriaé, MG, Brazil

“Ages University Center, Department of Dentistry,
Av. Universitaria, 23, Parque das Palmeiras,
48430-000 Paripiranga, BA, Brazil

Correspondence to: Lucas Alves da Mota Santana
E-mail: lucassantana.pat@gmail.com

[@)sy |

An Acad Bras Cienc (2021) 93(Suppl. 4) €20211178 3|3

LETTER TO THE EDITOR



