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RESUMO

A condigao p6s-COVID-19 (COVID Longa) representa um desafio emergente para os
sistemas de saude, caracterizado pela persisténcia de sintomas apos a fase aguda da
infeccao pelo SARS-CoV-2. Esta tese teve como objetivo investigar as manifestagbes
bucais associadas a COVID Longa, integrando evidéncias da literatura cientifica,
dados populacionais brasileiros e uma analise comparativa internacional. A sintese
das evidéncias disponiveis identificou prevaléncia de alteragdes no paladar (8%) e de
alteragcbes combinadas de paladar e olfato (17%) entre individuos com condi¢ao pos-
COVID-19, sugerindo possiveis mecanismos biolégicos comuns, incluindo injuria
glandular, inflamacéo persistente e disfungdo neuroimune. Os resultados também
evidenciaram lacunas na literatura, especialmente a escassez de estudos voltados a
identificacao sistematica dessas manifestagdes no periodo pos-infecgdo. A analise de
uma amostra de 1.468 individuos brasileiros, majoritariamente com historico de
formas leves ou moderadas da COVID-19, revelou elevada prevaléncia de sintomas
persistentes, incluindo manifestagcdes bucais associadas a limitacdo de atividades
diarias (PR = 1.80; 1C95% 1.63-2.00; p<0.001) e a presencga de multiplos sintomas
sistémicos (PR = 2.08; 1C95% 1.79-2.42; p<0.001). Esses achados demonstram que
a COVID Longa nao se restringe a casos graves e que as manifestagdes bucais
podem representar indicadores funcionais de sofrimento e possivel disfuncéo
sistémica. A comparacao entre populacdes pareadas do Brasil e dos Estados Unidos
indicou diferengas nos padrdes de busca por cuidado em saude entre os paises,
embora a carga de manifestagdes bucais tenha permanecido elevada em ambos os
contextos. Em conjunto, os resultados evidenciam que as manifesta¢cdes bucais
constituem componentes clinicos relevantes da COVID Longa, com impacto funcional
e social significativo. Esses achados reforcam a necessidade de integrar a saude
bucal as estratégias de diagndstico, acompanhamento e reabilitacido nos servigos de

saude.

Palavras-chave: Sindrome de P4s-COVID-19 Aguda; Manifestagdes Bucais; Saude
Bucal; COVID-19; Saude Publica



ABSTRACT

Post-COVID-19 condition (Long COVID) represents an emerging challenge for health
systems, characterized by the persistence of symptoms following the acute phase of
SARS-CoV-2 infection. This thesis aimed to investigate oral manifestations associated
with Long COVID by integrating evidence from the scientific literature, Brazilian
population data, and an international comparative analysis. The synthesis of the
available evidence identified a prevalence of taste alterations (8%) and combined taste
and smell alterations (17%) among individuals with post-COVID-19 condition,
suggesting possible shared biological mechanisms, including glandular injury,
persistent inflammation, and neuroimmune dysfunction. The results also highlighted
gaps in literature, particularly the scarcity of studies focused on the systematic
identification of these manifestations in the post-infection period. The analysis of a
sample of 1,468 Brazilian individuals, predominantly with a history of mild or moderate
COVID-19, revealed a high prevalence of persistent symptoms, including oral
manifestations associated with limitations in daily activities (PR = 1.80; 95% CI 1.63—
2.00; p<0.001) and with the presence of multiple systemic symptoms (PR = 2.08; 95%
C11.79-2.42; p<0.001). These findings demonstrate that Long COVID is not restricted
to severe cases and that oral manifestations may represent functional indicators of
distress and possible systemic dysfunction. The comparison between matched
populations from Brazil and the United States indicated differences in patterns of health
care—seeking behavior between the countries, although the burden of oral
manifestations remained high in both contexts. Taken together, the results show that
oral manifestations constitute clinically relevant components of Long COVID, with
significant functional and social impact. These findings reinforce the need to integrate
oral health into diagnostic, follow-up, and rehabilitation strategies within health

services.

Keywords: Post-Acute COVID-19 Syndrome; Oral Manifestations; Oral Health;
COVID-19; Public Health; Brazilian Unified Health System.
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1 INTRODUGAO

Em margo de 2020, a Organizagdo Mundial da Saude (OMS) declarou a
COVID 19 como uma emergéncia de saude publica de importancia internacional, em
decorréncia da disseminagdo do novo Coronavirus humano, o SARS-CoV-2
(Cucinotta; Vanelli, 2020; PAHO, 2020). Em maio de 2023, foi anunciado o fim da fase
de emergéncia internacional; entretanto, a Organizagdo Pan-Americana da Saude
(OPAS), em conjunto com a OMS, destacou que a COVID-19 permanece como uma
ameaca relevante a saude publica (PAHO, 2025).

De acordo com o boletim epidemiolégico da Secretaria de Estado da Saude
do Parana (SESA), publicado em 21 de janeiro de 2025, foram registrados 7.083.246
obitos por COVID-19 no mundo, 714.535 no Brasil e 46.824 no estado do Parana. O
numero total de casos confirmados ultrapassa 777.310.393 globalmente, sendo
39.113.560 no Brasil e 3.026.197 no Parana (Parana, 2025c).

A COVID-19 é transmitida principalmente por goticulas respiratorias e contato
direto entre individuos (Ather et al.,, 2020). Os quadros clinicos variam de
assintomaticos a sintomaticos, sendo febre, tosse, fadiga e mialgia os sintomas mais
frequentemente descritos (Ather et al., 2020; Guan et al., 2020; Huang et al., 2020).
Em geral, a remissao ocorre até quatro semanas apds o contagio; contudo, parte dos
individuos passou a apresentar sintomas persistentes ou de inicio tardio apds a fase
aguda da doenga (CDC, 2025; NICE, 2020; World Health Organization, 2021).

Essa condi¢cdo, denominada Condigdo P6s-COVID-19 ou COVID Longa, €
caracterizada pela presenca de sintomas que persistem ou surgem geralmente trés
meses apos o inicio da infecgao aguda por SARS-CoV-2, ndo podendo ser explicados
por diagndstico alternativo (CDC, 2025; NICE, 2020; World Health Organization,
2021). Entre os sintomas mais frequentemente relatados estdo fadiga, dispneia,
alteragdes cognitivas e perda do paladar e do olfato, podendo ocorrer piora apds
esforgo fisico ou mental (CDC, 2025).

No Brasil, a transicdo do cuidado agudo para o acompanhamento longitudinal
foi formalizada pela Nota Técnica n° 57/2022-SAPS/MS, que instituiu marcadores
especificos nos sistemas de informagao (e-SUS APS e SISAB) para o monitoramento
clinico desses pacientes (Brasil, 2023). Apesar desse avango, observa-se que as
diretrizes oficiais e importantes levantamentos nacionais sobre a COVID Longa
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priorizam sintomas sistémicos, como fadiga, alteragbes neurologicas e
cardiovasculares, com escassa abordagem das manifestacbes relacionadas ao
sistema estomatognatico (Batista et al., 2024, Brasil, 2023; OPAS; Brasil, 2024 ). Essa
auséncia de indicadores especificos para a saude bucal nos sistemas de informacgao
e protocolos de reabilitagdo evidencia uma lacuna na integralidade do cuidado.

Paralelamente, a resposta a pandemia exigiu uma reorganizagao federativa
que repercutiu de forma distinta nos municipios brasileiros. No estado do Parang, a
regionalizagao do cuidado fortaleceu cidades-polo como Ponta Grossa, que assumiu
papel estratégico no suporte a 3% Regional de Saude (Parana, 2020d). Entre 2020 e
2021, a Atencao Primaria municipal foi reestruturada com a criacdo de “Unidades
Sentinelas” para o manejo exclusivo de sintomaticos respiratorios (Rocha et al., 2021).
O Hospital Universitario Regional (HU-UEPG) consolidou-se como referéncia para
casos graves e, posteriormente, estruturou um Ambulatério P6s-COVID voltado a
reabilitacado funcional de pacientes com sequelas persistentes (Parana, 2021; Valus et
al., 2023). Esse movimento também foi observado em outras regides do pais, exigindo
adaptacdo dos servigos a coexisténcia entre o cuidado agudo e a gestdo da
cronicidade imposta pela COVID Longa (Mendoncga; Schmidt, 2024; Vidor et al., 2024).

No que se refere especificamente a saude bucal, as manifestacdes
associadas a condigcdo p6s-COVID-19 permanecem pouco exploradas na literatura.
Estudos pontuais relatam sintomas bucais persistentes apdés a fase aguda da
infecgao, incluindo disfuncbes salivares, xerostomia, lesbes bucais e alteragdes
gustatorias (Al-Mahalawy et al., 2022; Biadsee et al., 2021; Gherlone et al., 2021;
Rafatowicz; Wagner; Rafatowicz, 2022).

A escassez de investigagdes em grandes coortes populacionais, associada a
auséncia de registros estruturados nos sistemas oficiais de informacéao, dificulta a
compreensao da magnitude, frequéncia e impacto dessas manifestagdes. A
inexisténcia de dados sistematizados nao implica auséncia de sequelas bucais, mas
sugere subnotificagdo, o que pode comprometer o diagndstico, 0 manejo clinico e a
qualidade de vida dos individuos afetados.

Diante desse cenario, propde-se conduzir uma investigagdo das
manifestagdes bucais relatadas por individuos com diagnéstico confirmado de COVID-
19 que apresentaram sintomas apos a fase aguda da doenga, com o objetivo de
identificar as principais alteracdes relatadas, estimar sua frequéncia e analisar seu

impacto na qualidade de vida, nas atividades diarias e na percepgéo de saude geral.
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2 OBJETIVOS

A presente tese esta estruturada em trés estudos, organizados de forma
sequencial e interdependente, que buscam compreender as manifestagcées bucais

associadas a COVID Longa sob diferentes perspectivas metodoldgicas e contextuais.

2.1 OBJETIVO GERAL DATESE

Investigar as manifestacbes bucais associadas a COVID Longa, a fim de
compreender sua prevaléncia e seus fatores associados para o cuidado em saude e

os impactos nas atividades de vida diaria dos pacientes.

2.2 OBJETIVOS ESPECIFICOS DATESE

2.2.1 Sistematizar as evidéncias cientificas disponiveis sobre as manifestagdes

bucais associadas a COVID Longa.

2.2.2 Investigar a prevaléncia e os fatores associados as manifestagdes bucais

autorrelatadas em individuos com COVID Longa.

2.2.3 Comparar a ocorréncia e o padrao das manifestagcdes bucais autorrelatadas
associadas a COVID Longa entre participantes residentes no Brasil € nos

Estados Unidos.
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3 METODOLOGIA

3.1 ESTUDO 1 - REVISAO SISTEMATICA E META-ANALISE

3.1.1 Tipo de estudo

O Estudo 1 consistiu em uma revisdo sistematica com meta-analise de
proporgdes, conduzida conforme as recomendagdes do Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA 2020). O protocolo foi previamente
registrado na plataforma PROSPERO (CRD42023445118).

3.1.2 Questado de pesquisa

A questao norteadora foi formulada com base na estratégia PEO (Populagao,
Exposi¢ao e Desfecho):

P (Populagédo): individuos com diagnéstico prévio de COVID-19; E
(Exposicao): infeccdo por SARS-CoV-2 e presengca de sintomas persistentes; O
(Desfecho): manifestagdes BUCAIS observadas apds a fase aguda da infecgao.

A pergunta de pesquisa foi: “Quais sdo as manifestagbes bucais relatadas em

individuos com condigdo p6s-COVID-19?”

3.1.3 Estratégia de busca e seleg¢ao dos estudos

A busca foi realizada nas bases de dados PubMed/MEDLINE, Scopus, Web
of Science, Embase, e LILACS, além de busca manual em listas de referéncias e
literatura cinzenta. Foram incluidos estudos observacionais (transversais, coorte e
caso-controle) que relataram manifestagdes bucais em individuos com COVID Longa.

Os descritores utilizados combinaram termos relacionados a infeccdo por
SARS-CoV-2 e a saude bucal.

A selecao foi conduzida por dois revisores independentes, em trés etapas:
triagem de titulos, leitura de resumos e leitura completa. Divergéncias foram

resolvidas por consenso ou por um terceiro revisor.
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3.1.4 Extracdo e sintese de dados

As informagdes extraidas incluiram: pais do estudo, delineamento, amostra,
tipo e frequéncia das manifestacdes bucais, tempo de acompanhamento e principais
conclusdes. Os dados quantitativos foram sintetizados por meio de meta-analise de
prevaléncia.

Na meta-analise de prevaléncias, utilizou-se o método da variancia inversa,
no qual o peso de cada estudo € proporcional ao inverso de sua variéncia. Dessa
forma, estudos com amostras maiores e estimativas mais precisas exercem maior
influéncia sobre a prevaléncia combinada, enquanto estudos pequenos ou menos
precisos tém menor peso na analise (Dekkers, 2018). A analise estatistica foi

conduzida no software R (vers&o 4.2.2), utilizando o pacote meta (Schwarzer, 2007).

3.1.5 Avaliagado da qualidade e certeza da evidéncia (GRADE)

A qualidade metodolégica dos estudos incluidos foi avaliada segundo os
instrumentos da Joanna Briggs Institute (JBI), adequados a cada tipo de
delineamento. A certeza global das evidéncias foi analisada pelo sistema GRADE
(Grading of Recommendations Assessment, Development and Evaluation),

considerando risco de viés, consisténcia, precisdo e aplicabilidade dos achados.

3.1.6 Consideracgdes éticas

Por se tratar de uma revisao sistematica baseada em dados secundarios, este
estudo ndo envolveu contato direto com seres humanos, ndo exigindo aprovacgéao por
Comité de Etica em Pesquisa, conforme a Resolugdo n° 510/2016 do Conselho
Nacional de Saude.
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3.2 ESTUDO 2 - TRANSVERSAL

3.2.1 Contextualizacdo do Cenario de Pesquisa

Ponta Grossa é um dos principais municipios do estado do Parana, localizado
na regidao dos Campos Gerais, a aproximadamente 114 km de Curitiba, capital do
estado, e a 200 km do Porto de Paranagua, um dos mais importantes corredores
logisticos do Sul do Brasil (Parana, 2025a, 2025b). O municipio € um polo regional de
desenvolvimento industrial, educacional e de servigos, com populagcédo estimada em
375 mil habitantes (IBGE, 2022). Possui um Iindice de Desenvolvimento Humano
Municipal (IDHM) de 0,763, considerado alto, e destaca-se pela presenga de uma
universidade publica estadual, uma universidade tecnoldgica federal e diversas
instituicdes privadas de ensino superior, que contribuem para a formacgao profissional
e a produgao cientifica na area da saude (IPARDES, 2010; Parana, 2025a).

No campo da saude publica, Ponta Grossa apresenta uma cobertura de
Atencéo Primaria a Saude (APS) de 81,99%, contando com 144 unidades de saude
distribuidas entre areas urbanas e rurais (Brasil, 2025a, 2025b). O municipio dispde
de 47 equipes de Saude Bucal, das quais 25,35% atuam na Atenc¢do Primaria e
25,13% na Estratégia Saude da Familia (ESF), refletindo um esforgo continuo de
ampliagdo da assisténcia odontoldgica no territério (Brasil, 2025b). Essa estrutura é
complementada por hospitais regionais, unidades de pronto atendimento e servigos
especializados, consolidando o municipio como referéncia regional em atencao a
saude e formacao profissional (Parana, 2025a).

Durante a pandemia de COVID-19, essa organizacéao foi reestruturada para
responder a emergéncia sanitaria, com centralidade na APS. As Unidades Basicas de
Saude passaram a assumir o manejo inicial de casos leves de sindrome gripal,
seguindo o Protocolo de Manejo Clinico do Ministério da Saude (Brasil; SAPS, 2020),
além de manter o acompanhamento longitudinal dos pacientes no territério. Como
estratégia para evitar superlotagdo e reduzir o risco de transmissao, 0 municipio
implantou, ainda em abril de 2020, uma central telefénica (Call Center) vinculada a
Fundacdao Municipal de Saude, possibilitando orientacdo remota, agendamento de
webconsultas, encaminhamentos para telemedicina e acolhimento psicolégico
(Coradassi et al.,, 2020; Rocha et al.,, 2021). Paralelamente, algumas unidades

ampliaram horarios de atendimento para absorver a demanda de pacientes com
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sintomas respiratorios (Parana, 2020b), e, posteriormente, passaram a realizar testes
rapidos para COVID-19 na prépria rede basica (Parana, 2020c).

Nos momentos de maior pressao assistencial, especialmente em 2021, diante
da superlotagéo de leitos hospitalares e de UTI, a APS foi reorganizada para absorver
parte da demanda de casos leves e moderados, com definicdo de unidades
especificas para esse atendimento, atuando em articulagao com a Unidade de Pronto
Atendimento e o Hospital Universitario Regional (Rocha et al., 2021). As equipes da
ESF mantiveram o monitoramento ativo de pacientes sintomaticos em isolamento
domiciliar, realizando acompanhamento clinico e orientagdes continuas, com
encaminhamento oportuno aos demais niveis de atengao quando necessario (Parana,
2020a).

Simultaneamente, a APS precisou garantir a continuidade de acgdes
essenciais, como vacinagado, acompanhamento de gestantes e pacientes crénicos,
dispensacdo de medicamentos e atendimento de urgéncias, ainda que com
suspensao temporaria de atividades coletivas e eletivas, evidenciando a capacidade
adaptativa do SUS em nivel local diante de uma crise sanitaria sem precedentes.

A combinacéao entre ampla cobertura da APS, reorganizagao territorial durante
a pandemia e forte presenga académica — representada pela atuacdo do Hospital
Universitario Regional e da Universidade Estadual de Ponta Grossa — consolidou o
municipio como cenario estratégico para estudos populacionais sobre saude e suas
inter-relacbes com determinantes sociais, clinicos e funcionais, especialmente no

contexto das repercussdes de longo prazo da COVID-19.

3.2.2 Tipo de estudo

O Estudo 2 é um estudo transversal observacional de base populacional,
realizado com o objetivo de investigar a prevaléncia e os fatores associados as
manifestagdes bucais autorrelatadas em individuos com COVID Longa.

A pesquisa foi conduzida por meio de inquérito telefébnico, no municipio de
Ponta Grossa, Parana (Brasil), por meio de uma parceria entre a Universidade
Estadual de Ponta Grossa (UEPG) e a Fundagdo Municipal de Saude (FMS-PG),
durante o segundo semestre de 2023 em individuos que apresentaram teste RT-PCR

positivo nos anos de 2020 e 2021.
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3.2.3 Populagdo e amostra

A selecdo dos participantes seguiu delineamento amostral ja publicado
(Borges et al., 2024)..

Foram elegiveis adultos (=18 anos) residentes no municipio, com teste RT-
PCR positivo para SARS-CoV-2 entre 2020 e 2021, que participaram da pesquisa a
partir do dia 06 de junho de 2023.

Foram excluidos individuos com resultado negativo ou inconclusivo, ndo
residentes em Ponta Grossa, e registros duplicados.

Entre as 13.995 pessoas com teste confirmado para COVID-19 elegiveis para
0 inquérito telefénico, foram realizadas pelo menos duas tentativas de contato
(telefone e aplicativo de mensagens); 2.081 atenderam e responderam ao
questionario. A amostra final foi composta por 1.468 participantes que responderam
integralmente ao questionario sobre saude bucal e sintomas persistentes. O

fluxograma de sele¢cdo da amostra é apresentado na Figura 1 do Artigo 2 desta tese.

3.2.4 Coleta de dados

A coleta de dados ocorreu via entrevista telefénica, conduzida por equipe
treinada no call center da UEPG, com duracdo média de aproximadamente 30
minutos.

O instrumento de coleta foi um questionario estruturado com 64 perguntas
(APENDICE A), elaborado na plataforma REDCap, abrangendo: Dados
sociodemograficos (sexo, idade, escolaridade); Sintomas durante a infecgdo aguda
por COVID-19; Condigdes crénicas pré-existentes e novas condi¢cdes apods a infecgdo;
Presenca e caracteristicas das manifestacdes bucais; Autopercepcao de saude e
limitagbes nas atividades diarias.

O Termo de Consentimento Livre e Esclarecido (TCLE) foi apresentado
integralmente por telefone, com envio de copia eletrbnica aos participantes
(APENDICE B).



18

3.2.5 Variaveis de estudo

A variavel dependente foi a presenca de manifestagdes bucais autorrelatadas
apos a infecgédo por COVID-19 (sim/ndo). As variaveis independentes incluiram:

o Sociodemograficas: sexo, faixa etaria e escolaridade;

o Clinicas: doencgas crOnicas pré-existentes, sintomas agudos e
persistentes, reinfec¢ao, hospitalizagao e uso de medicamentos;

o Funcionais e subjetivas: autopercepcdo de saude e limitagbes nas

atividades diarias.

3.2.6 Analise estatistica

Foram realizadas analises descritivas das frequéncias absolutas e relativas.
As associagdes bivariadas foram avaliadas por meio dos testes Qui-quadrado de
Pearson ou Exato de Fisher.

As razdes de prevaléncia (RP) foram estimadas por regressao logistica
multipla, com seleg¢ao de variaveis pelo método stepwise backward, considerando p <
0,20 para inclusao e p < 0,05 para permanéncia no modelo final.

Trés modelos foram construidos:

. Variaveis relacionadas a fase aguda da COVID-19;

o Variaveis referentes a fase pdés-aguda (COVID longa);

o Variaveis associadas a autopercepcéo de saude e funcionalidade.

As analises foram realizadas no software R (vers&o 4.1.0).

3.2.7 Consideracgdes éticas

O estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade
Estadual de Ponta Grossa, CAAE 5318200/2022 (ANEXO A). Todos os participantes
consentiram verbalmente antes do inicio da entrevista, conforme as diretrizes da

Resolugao n° 466/2012 do Conselho Nacional de Saude.
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3.3 ESTUDO 3 - TRANSVERSAL COM POPULACOES PAREADAS

3.3.1 Analise comparativa internacional

Com o intuito de ampliar a compreensdo das manifestagdes bucais
associadas a condicao pos-COVID-19 em diferentes contextos socioculturais, foi
iniciado um projeto complementar de analise internacional, atualmente em
desenvolvimento. Essa nova etapa tem como base os dados coletados na cidade de
Washington D.C nos Estados Unidos, por meio de um questionario on-line
(APENDICE C) aplicado entre junho de 2025 e outubro de 2025, em parceria com a
Georgetown University (Washington, D.C., EUA).

Durante o periodo de coleta de dados, o estudo enfrentou limitagdes logisticas
relacionadas a divulgacao e adesao dos participantes, o que resultou em um numero
reduzido de respostas completas. Essas dificuldades decorreram, em parte, das
restricdes institucionais e da forma do recrutamento, especialmente apds o término do

periodo de mobilidade académica.

3.3.2 Desenho do estudo

Trata-se de um estudo transversal com populagdes pareadas, realizado a
partir da comparagéao entre participantes com COVID Longa residentes no Brasil e nos
Estados Unidos. O pareamento foi conduzido com o objetivo de reduzir confundimento

por caracteristicas sociodemograficas e permitir comparabilidade entre os grupos.

3.3.3 Populacido e amostra

O estudo utilizou dados provenientes de dois inquéritos independentes,
conduzidos no Brasil e nos Estados Unidos, com popula¢des-alvo e procedimentos
amostrais distintos.

No Brasil, a populacao-alvo foi composta por adultos residentes no municipio
de Ponta Grossa (PR) com o teste RT-PCR positivo para SARS-CoV-2. A populagéo
acessivel correspondeu a individuos com telefone ativo, identificados a partir de bases
administrativas de servicos de saude. O inquérito foi conduzido por meio de

entrevistas telefénicas, seguindo procedimento amostral previamente descrito
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(Borges et al., 2024). A amostra final de 1.468 participantes corresponde as questdes
relacionadas a COVID Longa e a saude bucal.

Nos Estados Unidos, a populagdo-alvo incluiu adultos com historico
autorreferido de infecgdo por SARS-CoV-2, vinculados a comunidade da Universidade
de Georgetown. A populacdo acessivel foi composta por individuos que tiveram
acesso ao questionario online e aceitaram participar do estudo. A amostragem foi néo
probabilistica por conveniéncia. O questionario foi divulgado por meio de e-mails
institucionais e materiais informativos (flyers), resultando em 28 participantes com
respostas completas elegiveis para as analises deste estudo.

Os bancos de dados foram previamente limpos, organizados e integrados em
um unico banco analitico, contendo uma variavel indicadora de pais de origem (Brasil

ou Estados Unidos).

3.3.4 Coleta de dados

Foram elegiveis para o estudo participantes que: no Brasil, possuiam registro
de diagnodstico confirmado de COVID-19 por teste RT-PCR, conforme dados da
Fundacao Municipal de Saude; nos Estados Unidos, relataram previamente ter sido
diagnosticados com COVID-19 em questionario on-line, independentemente do tipo
de confirmacé&o diagnéstica.

Além disso, os participantes deveriam apresentar dados disponiveis para pelo
menos um conjunto minimo de variaveis sociodemograficas utilizadas no pareamento
e possuir informagdes suficientes para identificacdo de manifestacbes de COVID
Longa.

Participantes com informagdes ausentes em uma ou mais variaveis de
pareamento ndo foram excluidos, visando preservar o tamanho da amostra norte-

americana.

3.3.5 Variaveis de estudo

O pareamento teve como base variaveis sociodemograficas previamente
categorizadas entre os bancos. Sao elas:
° Sexo: feminino; masculino;

° Idade: até 45 anos; mais de 45 anos;
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o Raca/cor: branca; nao branca; preferiu ndo responder;

° Escolaridade: Até ensino médio ou técnico; Graduagao (educacgéo de
nivel superior); Pds-graduacéao (especializacdo, mestrado ou doutorado); preferiu ndo
responder

As categorias foram definidas buscando equilibrio entre comparabilidade e
viabilidade do pareamento, considerando o tamanho reduzido da amostra norte-
americana.

O pareamento foi realizado de forma progressiva, com o objetivo de maximizar
a inclusao de todos os participantes norte-americanos e, ao mesmo tempo, preservar
a comparabilidade entre os grupos.

Inicialmente, foi criado um estrato de pareamento combinando todas as
variaveis selecionadas (sexo, idade, raga/cor e escolaridade). Para cada participante
da amostra norte-americana, buscou-se um controle brasileiro pertencente ao mesmo
estrato.

Quando néo foi possivel identificar um comparador compativel com todas as
variaveis, o pareamento foi realizado com exclusao progressiva das variaveis que néo
possuiam pareamento.

Sempre que mais de um controle brasileiro elegivel estava disponivel dentro
do estrato definido, foi realizado sorteio aleatério simples para selegao do controle.
Ap0s o pareamento, o controle selecionado era removido do banco brasileiro, evitando
reutilizagao.

Esse procedimento permitiu o pareamento de todos os participantes norte-
americanos sem repeticao de controles.

Ao final do processo de pareamento, foram obtidos 28 pares, totalizando 56

participantes, sendo 28 do Brasil e 28 dos Estados Unidos.

3.3.6 Analise estatistica

Apoés o pareamento, foram analisadas variaveis relacionadas a:
manifestagcbes de COVID Longa; manifestagbes bucais; sintomas persistentes;
condi¢cbes de saude autorreferidas; impacto funcional e percepg¢ao de saude.

As definigbes das variaveis seguiram os mesmos critérios adotados nos

estudos anteriores desta tese. A analise descritiva foi realizada separadamente para
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casos e controles, respeitando o pareamento. Todas as analises foram realizadas no

software RStudio (versao 4.5.2).

3.3.7 Consideracoes éticas

O projeto foi aprovado pelo Comité de Etica em Pesquisa da Universidade
Estadual de Ponta Grossa (ANEXO A) e pelo Institutional Review Board (IRB) da
Georgetown University, sob o protocolo STUDY00009191 (ANEXO B).

Todos os participantes consentiram verbalmente antes do inicio da entrevista
(APENDICE D), conforme as diretrizes da Resolucdo n° 466/2012 do Conselho
Nacional de Saude, ou consentiram eletronicamente ao responder ao questionario on-
line, em conformidade com os requisitos gerais de consentimento estabelecidos pelo
Common Rule (45 CFR 46), que permite a documentacao eletrénica do consentimento

quando aprovada pelo IRB.
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3.4 USO DE FERRAMENTAS DE INTELIGENCIA ARTIFICIAL

Durante a elaborac&o desta tese, foram utilizadas ferramentas de Inteligéncia
Artificial (IA) generativa (ChatGPT, modelo GPT-5, OpenAl) como apoio em etapas
especificas do processo de escrita e revisao textual.

Ferramentas de IA foram empregadas como apoio a formatagdo do texto,
revisdo gramatical e aprimoramento de clareza e organizagao textual, especialmente
nas secgdes de resumo, abstract e sintese da discussao geral. Adicionalmente, foram
utilizadas para auxilio pontual na revisao de scripts em linguagem R, especificamente
na identificacdo e correcao de erros de sintaxe ou mensagens de execugao (“error”).

O conteudo cientifico, a interpretacdo dos resultados e todas as decisbes
metodoldgicas e analiticas permaneceram de responsabilidade exclusiva da autora e
dos coautores, garantindo a integridade e a autoria intelectual da pesquisa. O uso da
ferramenta foi realizado em conformidade com principios éticos e de transparéncia

cientifica, sendo devidamente citado nas referéncias (OpenAl, 2025).
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4 RESULTADOS

Os resultados desta tese estdo apresentados em formato de 3 artigos,

conforme descritos a seguir:

ARTIGO 1 - Oral Manifestations in the Post COVID-19 Condition: A Systematic
Review With Meta-Analysis

ARTIGO 2 - Self-Reported Oral Manifestations in Long COVID: Associated

Factors and Prevalence Analysis

SHORT COMMUNICATION - Manifestagdes bucais na COVID Longa: um
estudo transversal com populagdes pareadas comparando o Brasil e os Estados

Unidos.

Os artigos 1 e 2 correspondem a manuscritos submetidos a peridédicos. Em
conformidade com praticas nacionais aceitas para teses em formato de coletadnea de
artigos, e com regulamentos que permitem capitulos em lingua estrangeira quando
correspondem a artigos submetidos e/ou publicados, o texto € apresentado em sua
versao original em inglés. A apresentagcdo geral da tese segue a ABNT NBR
14724:2024 e o Manual de Normalizagao da UEPG (Universidade Estadual de Ponta

Grossa; Biblioteca Central Professor Faris Michaele, 2023).
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4.1 ARTIGO 1

TITULO: Oral Manifestations in the Post COVID-19 Condition: A Systematic
Review With Meta-Analysis
STATUS: Publicado - DOI: https://doi.org/10.1002/rmv.70057

Oral Manifestations in the Post COVID-19 Condition: A Systematic
Review With Meta-Analysis

ABSTRACT

Post-COVID-19 condition, or Long COVID, is characterized by symptoms
persisting or emerging beyond 12 weeks after acute infection. Among over 200
reported symptoms, oral manifestations such as taste loss and dry mouth have been
identified. This systematic review reports the frequency and characteristics of these
symptoms. Registered in PROSPERO and following PRISMA guidelines, the review
included observational studies on COVID-19-positive adults presenting oral symptoms
in the post-COVID-19 condition. A search in six databases (Medline/PubMed, Embase,
Web of Science, Cochrane, SCOPUS, and LILACS) was conducted in January 2024.
Risk of bias was assessed using Joanna Briggs Institute's critical appraisal tools, and
certainty of evidence via GRADE. A meta-analysis using the inverse variance method
estimated oral symptom prevalence. Of 4552 articles, 107 were included. Taste
dysfunction persisted in 8% (95% Cl 6%-10%) of patients beyond 12 weeks.
Combined taste and smell alterations had a prevalence of 17% (95% Cl 13%—21%).
Less frequent symptoms include hyposalivation, periodontitis, mouth ulcers, tongue
mucosal changes, facial tingling, sensitivity in the trigeminal nerve, difficulty
swallowing, and lesions in the hard palate. Taste alterations were the most reported
symptom, underscoring the need for clinical recognition and appropriate management
by oral health professionals. Additionally, the wide range of other oral manifestations
highlights the necessity for further research to better understand their prevalence,

underlying mechanisms, and clinical implications in post-COVID-19 patients.

Keywords: long COVID; oral health; oral manifestations; post-acute COVID-19

syndrome
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Introduction

In 2020, the World Health Organization (WHO) declared a public health
emergency caused by Coronavirus disease (COVID-19) [1, 2]. Transmission of the
disease has been found to occur from person to person, by respiratory tract droplets
or contact [3]. Individuals may have symptoms such as fever, cough, and fatigue [3—
5]. The acute condition of COVID-19 shows remission from 2 to 6 weeks [5]. Between
10% and 20% of patients report long-term manifestations of persistent symptoms, or
new symptoms and diseases [6]. This condition is defined by WHO as a post-COVID-
19 condition and occurs in individuals with a history of SARS-CoV-2 infection, usually
beginning 3 months after acute COVID-19 [7].

Although immunization has drastically impacted the reduction of cases and
deaths from acute COVID-19 [8], post-COVID-19 conditions are being described
frequently. There are reports of symptoms different from those that occurred in the
acute phase [9]. The most cited symptoms are fatigue, difficulty breathing, decreased
memory and concentration, and loss of taste and smell [7, 10, 11]. Despite the growing
volume of research on post-COVID-19 conditions, studies addressing oral
manifestations are still scarce, especially regarding symptoms other than loss of smell
and taste [12—14]. In fact, oral symptoms are not frequently described in clinical studies
on COVID-19 [15], and among the few existing studies, taste alterations are the most
reported oral manifestation [16].

Oral manifestations will continue to affect individuals with post-COVID
conditions, just like other persistent symptoms. It is essential to deepen our
understanding of its symptoms and prevalence while ensuring that oral healthcare
professionals are aware of its existence to enhance their clinical practice [17].

To summarize the main current scientific evidence to support clinical dental
surgeons and researchers, this study aimed to investigate what are the oral

manifestations of the post-COVID-19 condition and the frequency that they present.

Methods

This is a systematic review study, with meta-analysis. Registered on the
PROSPERO platform under number CRD42022336065 and following the PRISMA
guidelines [18]. The guiding question of the research was: What are the most frequent

oral manifestations of the post-COVID-19 condition?
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Observational studies (cross-sectional, cohort, case reports) that provided
information on the prevalence or incidence of oral manifestations in the post-COVID-
19 condition were included.

ELIGIBILITY CRITERIA

Studies were eligible for inclusion if they reported data on the prevalence of oral
manifestations in adults (= 18 years) with confirmed COVID-19 and assessed
symptoms occurring three months or more after the acute phase of infection, consistent
with the WHO definition of post-COVID-19 condition. Importantly, studies did not need
to include only symptomatic individuals; they were included if at least one oral
manifestation was evaluated in the total sample. No restrictions were applied regarding
publication date or language.

Studies that lacked a clear definition of the post-COVID-19 period or provided
incomplete data on the prevalence of oral symptoms were excluded. Incomplete data
referred to cases where oral symptoms were initially assessed but not reported in the
results beyond 3 months or where only overall percentages were presented, without
detailed information on symptom persistence.

INFORMATION SOURCES AND SEARCH STRATEGY

The searches were carried out in the Medline, Embase, Web of Science,
Cochrane, SCOPUS, and LILACS databases in January/2024.

The search strategy included both controlled vocabulary (Medical Subject
Headings—MeSH) and free terms (uncontrolled vocabulary). The search terms were
combined using the Boolean operators “AND” and “OR” (see Supporting Information
S1)'. The research question was structured according to the PEO format: Population
(P)—individuals with post-COVID-19 condition (Long COVID); Exposure (E)—signs
and symptoms characterizing the post-COVID-19 condition; Outcome (O)—frequency
of oral manifestations.

SELECTION PROCESS

The studies were collected from the electronic databases and organized in the
Mendeley software to manage the list of articles and identify duplicates. After the
duplicates were removed, the studies were initially analyzed based on the titles and

then abstracts. Two researchers independently performed the selection of the studies,

! Este artigo foi publicado em Reviews in Medical Virology. O material suplementar pode ser acessado
por meio do DOI: https://doi.org/10.1002/rmv.70057
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and a third solved additional differences when necessary. Abstracts without sufficient

information were retained for evaluation of the full text. Those who met the eligibility

criteria had their full text retrieved and, again, both researchers assessed eligibility.
DATA COLLECTION PROCESS AND DATA ITEMS

One reviewer extracted the data from the included articles, and a second
reviewer checked the agreement of the studies to resolve interpretative differences. A
third reviewer was consulted for consensus.

EFFECT MEASURES AND SYNTHESIS METHODS

The data extracted from the surveys included were organized in an Excel 2016
spreadsheet (Supporting Information S2), according to patient symptomatology,
sample number of each study, and number of patients with the symptom. We also
collected the year of publication, geographic location, definition of time used for the
post-COVID-19 condition, type of study, number of subjects sampled, symptoms of the
post-COVID-19 condition evaluated, acute COVID-19 condition in the study patients,
conclusion, and limitations of the study (Supporting Information S2).

In case of incomplete data, there was an attempt to contact the corresponding
author. When there was no response, the study was excluded. For a better
visualization of the results, the time was standardized in days but always following the
WHO definition.

The meta-analysis models analysed the data from the articles to estimate the
frequencies of oral manifestations in patients with post-COVID-19 conditions. The
number of patients with oral manifestations and the total number of patients evaluated
were used. The meta-analysis method employed was inverse variance for proportions
[19].

Two meta-analyses were performed: (1) alteration of taste and (2) alteration of
smell and taste collected concomitantly, because they presented sufficient quantities
of studies for meta-analysis. Analyses were presented with a 95% confidence interval
and plotted in Forest plots.

Statistical heterogeneity between studies was assessed using the I? statistic,
with higher values indicating greater inconsistency.

However, the choice of a random-effects model was based primarily on
anticipated clinical and methodological heterogeneity among studies (such as

differences in study populations, diagnostic criteria, and follow-up periods) which is
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expected in prevalence studies [20]. All analyses were performed in R 4.1.1 (R core

team, 2021) with “meta” package [19].

STUDY RISK OF BIAS ASSESSMENT

Two reviewers assessed the risk of bias in the included studies. We use the
Joanna Briggs Institute's (JBI) critical appraisal tools for prevalence studies, case
reports and case series [21] to assist in assessing the trustworthiness, relevance, and
results of published papers (Supporting Information S2). Studies were classified as
having a high risk of bias when the ‘yes’ score was up to 49%, moderate risk when the
score ranged from 50% to 69%, and low risk when it exceeded 70% [15, 21].

CERTAINTY ASSESSMENT

We used the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach to assess certainty. Evaluation was conducted for both
outcomes (changes in taste and in taste and/or smell) where meta-analysis was

feasible.

Results

Four thousand and five hundred and fifty-two (4552) articles were found, and,
after exclusions, 107 studies were analyzed (Figure 1). Of these, 105 had information
on taste and/or smell alteration, 2 addressed swallowing difficulty and 9 were about

oral manifestations (excluding taste alteration).
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Figure 1. PRISMA flowchart of identifying studies using the search and

registration bases of the inclusion strategy for studies on the post-COVID-19 condition.

Identification of studies via databases and registers
Records identified from™:
- Databases:
o LILACS {n = 320); Records removed before
b * Cochrane (n=21); screening:
% « Embase (n=1325) — | Duplicate records removed by
= *+  PubMed (n=1643); reference manager** (n=606)
% * Scopus (n=T95);
- « Web of Sciece (n=442)
Registers (n =4552)
—
Y
Records screened by title »| Records excluded by authors™
(n =3946) {n =2517)
Y
Reports screened by abstract Reports not retrieved
2 (n=1429) (n =1031)
ﬂt,-; Y
Ri ri: luded
Reports screened by full text {nenggi ;3 welude
(n =398) ’
Symptom assessment less than
12 weeks (n = 115)
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h— v Unable to access the full article
— {I'I = 32}
° Incomplete data (n = 14)
- Studies included in review Including minor patients in data
= (n = 107) collection (n=32)
E Other reasons (n=21)

*Consider, if feasible to do so, reporting the number of records identified from each database
or register searched (rather than the total number across all databases/registers). **If automation tools
were used, indicate how many records were excluded by a human and how many were excluded by
automation tools.

The number of participants per study varied widely, ranging from case reports
with a single individual to large cohort studies, the largest of which included 486,149
participants. Excluding this exceptional study, the sample sizes ranged from 1 to 5963.
The reported age of participants ranged from 18 to 87 years. Most studies included
adult populations, with age presented as mean, median, or minimum threshold (= 18
years). Studies with insufficient demographic detail were noted and categorized

accordingly in the data extraction table (Table 1).
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Table 1. Description of studies included in the systematic review, according to type of study, post-COVID-19 evaluation time, age of
participants, post-COVID-19 oral manifestations, and others. Ponta Grossa-Parana, Brazil: 2024.

Minimum Minimum
time time
assessed assessed Characteristics
Author, year of Study after the after the Number of Age of - Oral manifestations
A Country . . i o of Covid-19
publication type acute acute participants participants infection present
phase of phase of
COVID- COVID-19
19** (days)***
: Presented with
Aranda Fj;’b'o et Spain Case 3 months 90 days 1 87 bilateral COVID- Metallic taste sensation
al., 2021 report .
19 pneumonia
. Included all
Asad;iPooya etal, Iran Cohort 3-12 90 - 360 4681 Mean 52 (¥15) degrees of the Anosmia and ageusia
2021 months days )
disease
Augustin etal, German Cohort* 4-7 120-210 958 Mean 43 (31- ::IneCILrJS((:;j :f”the Anosmia and ageusia
202147 y months days 54) 5 9 9
isease
Biadsee et al., Cross- Mean 37.5 ) - Dysgeusia, dysosmia and
202112 Israel sectional 8 months 240 days 97 (19-74) Non-hospitalized xerostomia
Included all
degrees of the
. . Cross- disease in
S(r)léa-“zseron etal, Spain sectional >12Weeks > 84 days 132 Mea;135g).8 (* patients with Anosmia and dysgeusia
* ' primary
Sjogren's
syndrome
Eg’lnaasngte ;I-de-las- Included all
202149 " Spain Cohort* 7 months 210 days 1142 Mean 61 (x17) degrees of the Anosmia and ageusia

disease
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Dysgeusia, anosmia,
xerostomia, tongue
abnormalities, salivary

Gherlone et al Mean 62.5 Included all gland ectasia, facial
202113 v Italy Cohort > 3 months > 90 days 122 ) degrees of the tingling, weakness in the
(53.9-74.1) . 4
disease masticatory muscles,
trigeminal neuralgia, TMJ
abnormality, and facial
asymmetry.
. Cross-
Graham et al., United . Mean 43.2 - . :
202150 States sectlonal >4 months > 120 days 100 (11.3) Non-hospitalized Anosmia and dysgeusia
United Included all
Howe et al., 20215 States Cohort 1 year 365 days 115 =18 degrees of the Anosmia and ageusia
disease
Kaolan et al Cross- Mean 33.5 Included all
2051 52 ” Tarkiye sectional > 12 Weeks > 84 days 121 ’ degrees of the Anosmia and ageusia
* (22-59) di
isease
Cross-
Klein et al., 202153 Israel sectional 6 months 180 days 99 Mean 35£12  Mild infection Dysosmia and dysgeusia
. Mild and
Lemhofer et al., Cross- Mean 49,8 . .
20215 Germany sectional 3 months 90 days 365 (£16,9 ) _mode_rate Dysosmia and dysgeusia
infection
. Included all
Iégr2n1t;?rdo etal, Italy Cohort >3 months > 90 days 303 Median 53 degrees of the Anosmia and dysgeusia
(42-63) di
isease
. Cross- Included all
2"0623135'2 etal, France sectional 6 months 180 days 74 Mean1 2)23 (* degrees of the Anosmia and ageusia
* disease
: Included all
ggg?sl? etal, Italy Cohort 6 months 180 days 596 Me??) g;’ (* degrees of the Anosmia and dysgeusia

disease
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zﬁrggrzﬂ-slguarte et Spain Cohort* 6 months 180 days 797 Mea1nfdif3).0 & Hospitalized Anosmia and dysgeusia
Schambeck et al Included al
202133 " Germany Cohort 100 days 100 days 44 218 gggrees of the Anosmia and ageusia
isease
: Included all
§§2$§L'”ger etal, France Cohort 102 days 102 days 30 Meansi(; (35— degrees of the Anosmia and ageusia
disease
Vaes et al., 202160 Belgium Cohort 3 months 90 days 1005 M(zggggg),o :giﬂtgg;ﬁ:”&;gg Anosmia and ageusia
Patients
hospitalized for
Akinci, T., 202261 Istanbul Cohort* 3 months 90 days 85 Mea?34g).5 ( COVID-19 and Anosmia and ageusia
' experiencing
headaches
Akova, |.; Gedikli, Turkiye Cross- 12 Weeks 84 days 151 Mean 37.4 ::IneCh:g:: :f”the Anosmia and ageusia
M.A., 202262 Y sectional y (+11.2) disgease 9
Alabsi et al Saudi Cross- Included al Dysgeusia, dysosmia
63 " . . >7 months > 210 days 100 218 degrees of the S o
2022 Arabia sectional disease anosmia and ageusia
Except patients
Ali et al., 202264 United Cohort* 6-9 180 - 270 52 Mean 42,8 hOSP'ta“Z.ed for Anosmia and ageusia
States months days (x11.5) pneumonia or
hypoxemia
Al-Mahalawy etal., gt Case 1) \veeks 84 days 12 18 IdneChrJg:: oaf”the Spontaneous
20222 ayp series y B disgease osteoradionecrosis
- . Included all
AlRadini et al, Saudi Cross- . .
202265 Arabia sectional 12 Weeks 84 days 1000 218 g;—:;%r::: of the Anosmia and ageusia
Included all Dvsgeusia
Arjun et al., 202266 India Cohort 6 months 180 days 371 =218 degrees of the ysg ’

disease

dysosmia/parosmia
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Becker J et al., Case I . .
202267 Germany report 7 months 210 days 1 48 Non-hospitalized Anosmia and ageusia
Bellan M. et al., - Ageusia, dysgeusia and
202268 Italy Cohort > 12 weeks 90 days 324 =18 Hospitalized anosmia
Boscolo-Rizzo P. Ital Cross- 3 onths  94-439 105 >18 denrons of the Hypogeusia
et al., 2022a5° y sectional days B di 9 ypog
isease
Sto :IC °|2°0'2Rz'iz78 P. Italy Cohort* 24 months 730 days 253 =18 Non-hospitalized Anosmia and dysgeusia
Bussiere N. et al., Mean 44 (+ . Dysgeusia,
202224 Quebec Cohort 11 months 330 days 366 11,7) Uninformed dysosmia/parosmia
Included all
Caspﬁrsen etal., Norway Cohort 1-12 330- 360 774 >18 degrees of the Anosmia and ageusia
2022 months days .
disease
Chaughtai S. et al., United Case ) . Sensitivity and visually
202223 States report 6 months 180 days 1 30 Non-hospitalized active tongue lesions
Included all
degrees of the
ggza;’?o”t etal, France Cohort* 6 months 180 days 60 Mean7g? (58- disease with Anosmia and ageusia
neurological
manifestation
. Cross- oo
Chudzik M. et al., . Hospitalized and : .
202273 Poland sectlonal 3 months 90 days 2218 218 non-hospitalized Anosmia and ageusia
Damanti S. et al., 1 1 S . . .
202274 Italy Cohort 6 months 80 days 48 =65 Hospitalized Anosmia and ageusia
Desgranges F. et . 3-10 90 - 300 Median 36 . . .
al., 20226 Switzerland ~ Cohort months days 418 (29-47) Non-hospitalized Anosmia and ageusia
Estrada-Codecido Median 38 Hospitalized and . .
J. etal,, 202275 Canada Cohort 3 months 90 days 466 (27-57) non-hospitalized Anosmia and dysgeusia
Fang X. et al., . o Dysgeusia and
202276 China Cohort 12 months 365 days 1233 260 Hospitalized dysosmia/parosmia
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Fanous J. et al Case Critically il
7 v Canada 12 months 365 days 1 27 patient but not Anosmia and ageusia
2022 report -
hospitalized
Fernandez-de-las- Median: 56.5
Penas C. et al., Spain Cohort 6 months 180 days 201 N Hospitalized Anosmia and ageusia
202278 (x21)
Fernandez-de-las- Cross- Median: 61
Peras C. et al., Spain onal 8 months 240 days 1969 +16- Hospitalized Anosmia and ageusia
202279 sectiona (£16)
Ferndndez-de-las- 5-10 150 - 300 Included all
Peias et al., Spain Cohort 1593 Mean 61 (+16) degrees of the Anosmia and ageusia
43 months days .
2022 disease
Ferndndez-de-las- Cross- Included all
Pefias et al., Spain sectional 6 months 180 days 614 >18 degrees of the Anosmia and ageusia
202280 * disease
Ferrucci R. et al., 5-12 150-360 . . .
20228 Italy Cohort months days 129 218 Hospitalized Dysgeusia and hyposmia
. . Included all .
Forna2|eg|2 MA. et Brazil Cohort 3 months 90 days 73 Median: 41,5 degrees of the Dysg§u3|a and .
al., 2022 (£ 13,8) di dysosmia/parosmia
isease
. Cross- Included all
;(c));sztsesr etal, Germany sectional >12Weeks > 84 days 1459 Mean652(; (37- degrees of the Anosmia and ageusia
* disease
Mild and
Fortunato et al., Ital sg(:gcs)flzal 12 months 360 days 653 Mean 42.9 moderate Anosmia and ageusia
202284 y " y (x17,9) infection in home 9
quarantine
S(;];;g?m Jetal, France Cohort 6 months 180 days 37 218 Hospitalized Anosmia and ageusia
. . Cross- o
Grisanti, et.al, Italy sectional 3 months 90 days 3818 =218 Hospitalized and Anosmia and ageusia

20228

*

non-hospitalized
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Gudziol et al., Median: 62 Hospitalized and Dysosmia/parosmia and
202287 Germany Cohort 4 months 120 days 43 (x14,7) non-hospitalized hypogeusia
Hintschich et al., Cross- Hospitalized and . .
202288 Germany sectional 8 months 240 days 303 =18 non-hospitalized Hypogeusia and anosmia
Included all . .
Huang et al., . Mean 57 (48— Anosmia, ageusia, and
202289 China Cohort 2 years 730 days 1192 65) dfagrees of the difficulty swallowing
disease
Cross- Median 60 Hospitalized and . .
90
Imoto et al., 2022 Japan sectional 12 months 360 days 285 ( 46-76) non-hospitalized Anosmia and dysgeusia
. . Included all
Jabali et al., Saudi Cross- Mean 46.83 : .
502291 Arabia sectional 6 months 180 days 327 (£16.5) gggrees of the Anosmia and ageusia
isease
3-18 Included all
Kalak et al., 20229 Israel Cohort months 90-545 days 166 218 degrees of the Anosmia and ageusia
disease
Included all
Kim et al., 20229 Korea Cohort 12 months 365 days 170 218 degrees of the Anosmia and ageusia
disease
. Cross- Included all
g(l)c;;:ggnstem etal, France sectional 9 months 270 days 214 Mean 48.8 degrees of the Dysgeusia e ageusia
w (x18.7) di
isease
Larsson S. et al., Hospitalized and : .
202295 Sweden Cohort > 12 weeks 90 days 1584 218 non-hospitalized Anosmia and ageusia
Lindahl A. et al., . S o . .
20229 Finland Cohort 6 months 180 days 101 =18 Hospitalized Anosmia and ageusia
Miyazato et al., Japan Cross- 6 months 180 days 457 Median 47 :jnecgl;rjgss c?f”the Dysosmia and dysgeusia
20229 sectional .
disease
Nguyen et al., Hospitalized and Dysosmia/parosmia and
20229 France Cohort 6 months 180 days 605 218 non-hospitalized dysgeusia
Olavegogeascoec . Cross- Hospitalized and Dysosmia/parosmia and
hea et al., 2022% Argentina oo ctional 12 Weeks 90 days 1539 =18 non-hospitalized dysgeusia
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Peluso et al., United Median: 48 Hospitalized and . .
2022100 States Cohort 4 months 120 days 179 (37-57) non-hospitalized Anosmia and dysgeusia
Peters et al., Cross- Hospitalized and . .
2022101 Germany sectional 9 months 270 days 1406 218 non-hospitalized Anosmia and ageusia
Unilateral sore-like lesions
with inflamed edges were
found on the left side of
. Mild and the hard palate. Angioma-
Rafa’rzc;wmz etal, Poland Case 116 - 192 116 - 192 3 Mean 52 moderate type lesion on the right
2022 report days days . . X
infection side of the palate.
Extensive vascular-type
changes in the hard palate
with spontaneous bleeding
Righi et al., Mean 56 (45 - Hospitalized and . .
2022102 Italy Cohort 9 months 270 days 465 66) non-hospitalized Dysgeusia and ageusia
Sadat Larijani et Cross- Hospitalized and . .
al., 2022103 Iran sectional 24 weeks 168 days 254 218 non-hospitalized Anosmia and ageusia
. Included all
Sakurada et al., Cross- Median 39 (25, ;
5022104 Japan sectional 3 months 90 days 65 54) dfagrees of the Dysgeusia
disease
Mild and . .
Sant?nga et al., Brazil Ca_se 6 months 180 days 15 Mean 46,1 moderate Hypogeusia, anosmia,
2022 series (£5,2) . : ageusia
infection
Schambeck et al., 100 - 244 - - : .
2022106 Germany Cohort 3 months 721 days 44 218 Non-hospitalized Anosmia and ageusia
Seang et al., Non-severe . .
5022107 France Cohort 6 months 180 days 39 218 outpatients Anosmia and ageusia
Shafiee et al., Case Hospitalized and . .
5022108 Iran series 4 months 120 days 3 218 non-hospitalized Anosmia and ageusia
Shah et al Included all
2022109 ” Nepal Cohort 3 months 90 days 300 218 degrees of the Anosmia and ageusia

disease
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Dysgeusia, anosmia,

Subramanian et United Mean 43,8 (+ I .
al., 202214 Kingdon Cohort 12 Weeks 84 days 486149 16,9) Non-hospitalized xerostomsj?(,::rnd mouth
;’;tzg(;:izezﬁlomelda et Brazil Cohort 5 months 150 days 236 =18 Non-hospitalized Dysgeusia and ageusia
Vaira et al,, 202211 Malyand - Case- 5 e 360 days 170 Median 39,9 (+ ¢ pitalized Dysgeusia, anosmia and
Belgium control 10,5) dysosmia/parosmia
van Elst et al., Netherland Cross- 6-10 180-300 157 >18 Hospitalized and d D_ysgeu3|a,l
o~ . 2 L ysosmia/parosmia and
2022 S sectional months days non-hospitalized .
Xerostomia/Dry Mouth
%%g%;fhew etal, Mexico Cohort 3 months 90 days 928 =18 Hospitalized Anosmia and dysgeusia
AlBahrani S. etal,  Saud Cross- 3 6 months  90-180 days 243 Mean36.1 O e Dysgeusia
2023113 Arabia sectional y (£7.6) di 9 ys9
isease
Included all .
Aldaq!?h H.etal, Jordan Ca_se > 12 weeks 90 days 366 218 degrees of the Dys.geu3|a, .
2023 series di dysosmia/parosmia
isease
Asakura et al. Case- Included all . .
2023115 Japan control 3 months 90 days 4328 218 degrees of the Anosmia and ageusia
disease
Bertuccio P. et al., . - Ageusia, dysgeusia and
502316 Italy Cohort 3 months 90 days 323 218 Non-hospitalized anosmia
Boscolo-Rizzo P. Ital Case- 12-24 360 - 720 93 Median 49 Non-hospitalized Anosmia and ageusia
et al., 20237 y control months days (37-56) P 9
Boscolo-Rizzo P. o Dysgeusia, dysosmia,
etal.. 20234 Italy Cohort 6 months 180 days 294 218 Non-hospitalized anosmia and ageusia
Bougea A. et al., Cross- Mean 61 (= Hospitalized and Anosmia/hyposmia and
20238 Greece sectional 6 months 180 days 38 8,70) non-hospitalized dysgeusia
Brunvoll SH. et al., 3-15 Mean 50 (+ Hospitalized and : :
202319 Norway Cohort months 90-450 days 1420 13,6) non-hospitalized Anosmia and dysgeusia
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Duwel V. et al., 3-6-12-18  90-180-360- Median . . .
5023120 Aruba Cohort months 540 days 222 58,1(+12,8) Hospitalized Anosmia and ageusia
Cameroon, Included all
Elnadi H. et al., Egypt, Cross- : .
2023121 Nigeria and  sectional 3 months 90 days 713 218 gggrees of the Anosmia and ageusia
. isease
Somalia

Fernandez-de-las- Median: 61
Penas C. et al., Spain Cohort 18 months 540 days 1969 N Hospitalized Anosmia and ageusia
2023122 (x16)
Feter N. etal., : 90- . . :
2023123 Brazil Cohort  3-6 months 180 days 237 218 Uninformed Anosmia and ageusia

. . Cross- .
Gottlieb et al., United . Hospitalized and . .
5023124 States sectional 6 months 180 days 5963 218 non-hospitalized Anosmia and ageusia
Heeney et al., Median: 43 Hospitalized and . .
2023125 Ireland Cohort 3 months 95 days 311 (31-53) non-hospitalized Anosmia and ageusia
Khanafer et al., Case- oo . :
2023126 France control 12 months 365 days 178 63.4 (25-93) Hospitalized Anosmia and ageusia
Lapa J. etal., Brazil Cohort 3-6 months 90- 400 =218 Hospitalized Anosmia and ageusia
2023127 180 days B
Nayani et al Hospitalized and Ageusia, anosmia and

128 ” Belgium Cohort 3 months 90 days 3039 218 o difficulty/pain when
2023 non-hospitalized : .

swallowing or chewing
Nordvig et al., United Hospitalized and . ;
2023129 States Cohort 12 months 360 days 530 218 non-hospitalized Anosmia and ageusia
Pagen et al., Netherland Cross- Hospitalized and Dysosmia/parosmia and
2023130 s sectional 3 months 90 days 2322 218 non-hospitalized dysgeusia
Perez et al., United Cross- Median 46.4 (+ Hospitalized and . .
2023131 States sectional 6 months 180 days 600 14.0) non-hospitalized Anosmia and dysgeusia
. Included all . .

Qumone?;;vl oya et Mexico erss- 3 months 90 days 64 218 degrees of the Dysosmla/paro§mla and
al., 2023 sectional dysgeusia

disease
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Austria:
Rass et al., Italy and Median 4:_3 (32 o . .
2023133 Austria Cohort = 90 days = 90 days 906 - 53); Non-hospitalized Dysosmia and dysgeusia
Italy: Median
45 (34 -54)
Case- Included all
Sari et al., 202327 Tarkiye control 3-6 months  90-180 days 40 218 degrees of the Periodontitis
disease
Seller et al Included all
5023134 " Switzerland Cohort 30 months 900 days 110 218 degrees of the Anosmia and ageusia
disease
Silva et al., 2023135 Brazil Cohort 12 months 360 days 1371 Median 39,7 ( Hosp|taI|z_ed_and Anosmia and ageusia
11,7) non-hospitalized
Thi Khanh et al., ; Hospitalized and . .
2023136 Belgium Cohort 3 months 90 days 3708 218 non-hospitalized Anosmia and ageusia
van Zon et al., Netherland Median: 55.8  Hospitalized and . .
2023137 s Cohort 3months  90-150 days 624 (+ 11.6) non-hospitalized Anosmia and ageusia
Wang et al., ; Cross- Median 57,93 . : .
5023138 China sectional 24 months 360 days 1546 (+ 13,55) Hospitalized Anosmia and dysgeusia

* - Classified by the authors of the systematic review, when not indicated in the article.
** - Age values are presented as reported in the original articles. When only general information was available, we used descriptive labels (e.g., 218).
*** - Adapted by the authors of the systematic review.
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Regarding the sex distribution of participants, the proportion of female
participants ranged from 10% to 95.5%, with a median of 54.4% (Supporting
Information S2). However, few studies provided sex-disaggregated data for specific
oral symptoms, which limited the possibility of performing subgroup analyses by sex.

Regarding the territory, most surveys were conducted in Europe (55.1%),
followed by the Middle East (14.0%). The regions with the fewest studies were South
America (6.5%), Africa (1.8%), and Caribbean (0.9%) (Table 1).

It was found that cohorts were the most frequent (54.2%), followed by cross-
sectional studies (32.7%). Reports and/or case series were the least frequent (13.0%).
Regarding the minimum time used to define the case of post-COVID-19 condition, 12
weeks (32 studies; 29.9%) and 24 weeks (24 studies; 22.4%) stand out (Table 1).

Other outcomes related to oral manifestations were identified in a smaller
number of studies, which did not allow for meta-analysis. Among these manifestations,
hyposalivation or dry mouth were mentioned in 4 studies [12-14, 95]. Tongue mucosal
changes [13, 52], sensitivity in the trigeminal nerve [13,50], and mouth ulcers or sore-
like lesions [14, 84] were reported in two studies each. Facial tremors, facial muscle
weakness, facial asymmetry, and changes in the temporomandibular joint (TMJ) were

mentioned in a single study [13] (Table 2).
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Table 2. Number of Studies Evaluating Different Oral Manifestations in Patients with
Post COVID-19 Condition. Ponta Grossa-Parana, Brazil: 2024.

Number of Studies
Reporting This Symptom

104

Oral Manifestation

Taste alteration (ageusia,
dysgeusia, hypogeusia)
Dry mouth (xerostomia)

Mouth ulcers or sore-like lesions

Tongue mucosal changes

Difficulty swallowing (dysphagia)

N N NN B>

Sensitivity in the trigeminal nerve

Weakness in the masticatory
muscles

Facial tingling 1
Temporomandibular joint (TMJ)
disorder

Facial asymmetry
Spontaneous osteoradionecrosis
Angioma-like lesion
Lesions in hard palate

JEE I U UL U §

Periodontitis

Outcomes cited only one time in the studies included spontaneous
osteoradionecrosis [43], severe periodontal disease [119], palate lesions [84], and
angioma-like lesion [84] (Table 2).

META-ANALYSIS

For the meta-analysis, symptoms of ageusia, dysgeusia, and changes in taste,
were considered, and all studies were quantified in meta-analysis. The samples were
separated into groups (represented by the letter G) when they presented divisions
between variants of SARS-CoV-2 viruses, place of evaluation of symptoms, and
patients hospitalized or not (Supporting Information S2).

Seventy-two (72) studies were included in the meta-analysis on changes in
taste. Given the considerable clinical and methodological diversity among the included
studies, as well as the high statistical heterogeneity (12 = 97.8%), a random-effects
model was applied to estimate the pooled prevalence. An 8% prevalence (95% CI 6%—
10%) of taste disorders was found, more than 12 weeks after the acute phase of
COVID-19 (Figure 2).
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Figure 2. Forest Plot of the meta-analysis of proportions of taste alteration symptoms,

in adult individuals more than 12 weeks after the acute phase of COVID-19.

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akova; Gedikli,, 2022 36 151 1.1% 0.24[0.17,0.31] -8
Alabsi et al,, 2022 G1 14 100 1.1% 0.14[0.07;0.21] -
Alabsi et al,, 2022 G2 54 100 1.1%  0.54[0.44;0.64] —a8—
AlBahrani et al,, 2023 1 15 0.7% 0.07 [0.00; 0.19]

Aldahleh et al,, 2023 33 261 1.1% 0.13[0.09; 0.17] =
Aliet al,, 2022 7 52 1.1% 0.13[0.04; 0.23] ——
AlRadini et al,, 2022 15 1000 1.1% 0.01[0.01;0.02] B

Arjun et al,, 2022 0 34 0.5% 0.00 [0.00; 0.00] o
Asadi-Pooya et al,, 2021 G1 78 2685 1.1% 0.03[0.02; 0.04] ]
Asadi-Pooya et al,, 2021 G2 54 1996 1.1% 0.03 [0.02; 0.03] =

Asakura et al,, 2023 G1 162 4328 12%  0.04[0.03;0.04]

Asakura et al,, 2023 G2 173 4328 1.2% 0.04 [0.03; 0.05] =
Asakura et al,, 2023 G3 80 4328 1.1% 0.02[0.01;0.02] ]

Asakura et al,, 2023 G4 51 4328 1.1% 0.01[0.01;0.01] ]

Augustin et al,, 2021 39 958  1.1%  0.04[0.03;0.05] B

Bellan et al,, 2022 17 122 1.1% 0.14 [0.08; 0.20] HH-
Bertuccio et al,, 2023 24 323 1.1% 0.07 [0.05; 0.10] =]
Biadsee et al,, 2021 25 97 1.1% 0.26 [0.17;0.34] 8-
Boscolo-Rizzo et al,, 2022b 30 105 1.1%  0.29[0.20;0.37] —=—
Boscolo-Rizzo et al,, 2023b 0 294 0.5% 0.00 [0.00; 0.00] o

Bougea et al,, 2023 25 38 1.1% 0.66 [0.51;0.81] —8—
Brito-Zerén et al,, 2021 16 132 11%  0.12[0.07;0.18] e
Bussiere et al,, 2022 102 366 1.1% 0.28[0.23;0.32] =
Damanti et al,, 2022 1 176 0.7% 0.01[0.00; 0.02] =]

Elnadi et al,, 2023 41 197 1.1% 0.21[0.15; 0.26] =
Estrada—Codecido et al,, 2022 G1 4 140 1.0% 0.03 [0.00; 0.06] ]
Estrada-Codecido et al,, 2022 G2 12 326 1.1%  0.04[0.02;0.06] B

Fang et al,, 2022 13 843  11%  0.02[0.01;0.02] =]
Fernandez-de-las-Pefas et al, 2021 38 1142 1.1% 0.03 [0.02; 0.04] [+ ]
Fernandez-de-las—Penas et al, 2022a G1 48 1593 1.1% 0.03 [0.02; 0.04] =]
Fernandez-de-las-Pefas et al, 2022a G2 28 1593 1.1% 0.02[0.01; 0.02] 5]
Fernandez-de-las—Pefias et al, 2022b 29 614 1.1% 0.05 [0.03; 0.06] =
Fernandez-de-las-Penas et al, 2022c G1 6 109 1.0% 0.06 [0.01;0.10] R
Fernandez-de-las-Pefas et al, 2022c G2 4 92 1.0% 0.04 [0.00; 0.09] =
Fernandez-de-las—Pefas et al, 2022d 53 1969 1.1% 0.03 [0.02; 0.03] =
Fernandez-de-las—Pefas et al, 2023 G1 38 1969 1.1% 0.02[0.01; 0.03] =]
Fernandez-de-las—Pefias et al, 2023 G2 25 1593 1.1% 0.02 [0.01; 0.02] (%]
Fernandez-de-las-Pefas et al, 2023 G3 17 1266 1.1% 0.01[0.01; 0.02] =

Ferrucci et al,, 2022 G1 36 76 1.1% 0.47 [0.36; 0.59] —&—
Ferrucci et al,, 2022 G2 7 53 1.1%  0.13[0.04;0.22] -8
Forster et al, 2022 G1 162 588 1.1% 0.28[0.24;0.31] =]
Forster et al, 2022 G2 23 127 1.1% 0.18[0.11;0.25] B8
Fornazieri et al,, 2022 6 73 1.0%  0.08[0.02;0.15] -
Fortunato et al,, 2022 38 653 1.1% 0.06 [0.04; 0.08] &
Ghanem et al,, 2023 3 37 0.9% 0.08[0.00; 0.17] ——
Gherlone et al,, 2021 14 122 1.1% 0.11[0.06; 0.17] 5
Graham et al,, 2021 32 50 1.1% 0.64 [0.51;0.77] —8—
Gudziol et al,, 2022 4 39 1.0% 0.10[0.01;0.20] ——
Hintschich et al,, 2022 97 151 1.1% 0.64 [0.57,0.72] i -
Howe et al,, 2021 15 63 1.1% 0.24[0.13; 0.34]

Huang et al, 2022 G1 87 1151 1.1% 0.08 [0.06; 0.09]

Huang et al, 2022 G2 35 1188 1.1% 0.03 [0.02; 0.04]

Huang et al, 2022 G3 35 1190 1.1% 0.03 [0.02; 0.04]

Imoto et al,, 2022 54 285 1.1% 0.19[0.14;0.23]

Jabali et al,, 2022 63 327 1.1% 0.19[0.15; 0.24]

Kalak et al,, 2022 10 166 1.1%  0.06[0.02;0.10]

Khanafer et al,, 2023 5 178 1.0% 0.03 [0.00; 0.05]

Kaplan et al,, 2021 23 121 1.1% 0.19[0.12; 0.26]

KimY et al,, 2022 3 170 1.0% 0.02[0.00; 0.04]

Klein et al,, 2021 {4 103 1.1% 0.07[0.02; 0.12]

Klopfenstein et al,, 2022 G1 2 214 0.9% 0.01[0.00; 0.02]

Klopfenstein et al,, 2022 G2 62 214 1.1% 0.29[0.23; 0.35]

Lapa et al,, 2023 G1 31 400 1.1% 0.08 [0.05; 0.10]

Lapa et al,, 2023 G2 23 400 1.1% 0.06 [0.03; 0.08]

Lemhofer et al,, 2021 16 365 1.1% 0.04 [0.02; 0.06]

Messin et al,, 2021 8 74 1.1% 0.11[0.04;0.18]

Miyazato et al,, 2022 G1 16 457 1.1% 0.04 [0.02; 0.05]

Miyazato et al,, 2022 G2 12 457 1.1% 0.03 [0.01; 0.04]

Nayani et al,, 2023 104 1531 1.1%  0.07 [0.06;0.08]

Nguyen et al,, 2022 103 605 1.1% 0.17[0.14; 0.20]
Olavegogeascoechea et al,, 2022 240 1539 1.2% 0.16 [0.14; 0.17]

Peluso et al,, 2022 12 179 1.1% 0.07 [0.03; 0.10]

Quinones-Moya et al,, 2022 1 64 1.1% 0.17 [0.08; 0.26]

Rass etal,, 2022 G1 110 479 11%  0.23[0.19;0.27]

Rass etal,, 2022 G2 89 427 1.1% 0.21[0.17;0.25]

Righi et al,, 2022 G1 0 417 0.5% 0.00 [0.00; 0.00]

Righi et al,, 2022 G2 16 417 1.1% 0.04 [0.02; 0.08]

Sadat Larijani et al,, 2022 G1 6 82 1.0% 0.07[0.02; 0.13]

Sadat Larijani et al,, 2022 G2 3 54 1.0% 0.06 [0.00; 0.12]

Sakurada et al,, 2022 19 65 1.1% 0.29[0.18; 0.40]

Santana et al,, 2021 G1 2 15 0.9% 0.13[0.00; 0.31]

Santana et al,, 2021 G2 0 15 0.5% 0.00 [0.00; 0.00]

Santana et al,, 2021 G3 4 15 1.0% 0.27[0.04; 0.49]

Santana et al,, 2021 G4 1 15 0.7% 0.07 [0.00; 0.19]

Shah et al,, 2022 13 300 1.1% 0.04 [0.02; 0.07]

Silva et al,, 2023 43 1371 1.1%  0.03[0.02;0.04]

Titze et al,, 2022 G1 22 236 1.1% 0.09 [0.06; 0.13]

Titze et al,, 2022 G2 22 236 1.1% 0.09 [0.06; 0.13]

Vaes et al,, 2021 G1 201 1556 1.2% 0.13[0.11;0.15]

Vaes et al,, 2021 G2 190 1005 1.2% 0.19[0.16; 0.21]

Vaira et al,, 2022 33 170 1.1% 0.19[0.13; 0.25]

Van Elst et al,, 2022 133 157 1.1% 0.85[0.79; 0.90] =
Wang et al,, 2023 26 1546 1.1% 0.02[0.01;0.02]

Wong-Chew ta al,, 2022 25 928 1.1% 0.03 [0.02; 0.04]

Total (95% Cl) 62679 100.0%  0.08 [0.06; 0.10] ¢
Heterogeneity: Tau” = 1.67; Chi? = 4228.12, df = 93 (P = 0); 1> = 97.8%

0 02 04 06 08

In the meta-analysis evaluating the prevalence of combined taste and smell

alterations, substantial clinical and methodological heterogeneity was also anticipated
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across the included studies. Consistently, high statistical heterogeneity was observed
(12 = 98.1%). Therefore, a random-effects model was used to estimate the pooled
prevalence. More than 12 weeks after the acute phase of COVID-19, 17% of
individuals (95% Cl: 13%—21%) reported some alteration in taste and/or smell as part
of the post-COVID-19 condition (Figure 3).

Figure 3. Forest Plot of the meta-analysis of proportions of symptoms of altered

taste and/or smell in adult individuals more than 12 weeks after the acute phase of

COVID-19.

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Akinci., 2022 14 85 2.4% 0.16 [0.09; 0.24]
Boscolo-Rizzo et al., 2022¢ G1 53 174 2.5% 0.30 [0.24; 0.37]
Boscolo-Rizzo et al., 2022¢c G2 36 174 2.5% 0.21[0.15; 0.27]
Boscolo-Rizzo et al., 2023a G1 62 93 2.5% 0.67 [0.57; 0.76]
Boscolo-Rizzo et al., 2023a G2 18 93 2.4% 0.19[0.11;0.27]
Boscolo-Rizzo et al., 2023b 3 294 1.9% 0.01 [0.00; 0.02]
Brunvoll et al., 2023 G1 62 360 2.5% 0.17 [0.13; 0.21]
Brunvoll et al., 2023 G2 151 1060 2.6% 0.14[0.12; 0.16]
Caspersen et al., 2021 G1 28 170 2.5% 0.16[0.11;0.22]
Caspersen et al., 2021 G2 128 583 2.6% 0.22[0.19;0.25]
Chaumont et al., 2022 23 60 24% 0.38 [0.26; 0.51]
Chudzik et al., 2022 98 2218 2.6% 0.04 [0.04; 0.05]
Desgranges et al., 2022 G1 64 190 2.5% 0.34 [0.27; 0.40]
Desgranges et al., 2022 G2 22 102 2.4% 0.22[0.14; 0.30]
Desgranges et al., 2022 G3 21 126 2.4% 0.17 [0.10; 0.23]
Duwel et al., 2023 G1 1 13 1.2% 0.08 [0.00; 0.22]
Duwel et al., 2023 G2 0 30 0.9% 0.00 [0.00; 0.00]
Duwel et al., 2023 G3 3 100 1.9% 0.03 [0.00; 0.06]
Duwel et al., 2023 G4 7 79 22% 0.09 [0.03; 0.15]
Fortunato et al., 2022 31 653 2.5% 0.05 [0.03; 0.06]
Feter et al., 2023 66 237 2.5% 0.28 [0.22; 0.34]
Gottlieb et al., 2023 95 4152 2.6% 0.02 [0.02; 0.03]
Grisanti et al., 2022 86 508 2.5% 0.17 [0.14; 0.20]
Heeney et al., 2023 27 62 24% 0.44 [0.31; 0.56]
Kalak et al., 2022 65 156 2.5% 0.42[0.34; 0.49]
Larsson et al., 2022 551 1584 2.6% 0.35[0.32;0.37]
Lindahl et al., 2022 31 101 2.5% 0.31[0.22; 0.40]
Lombardo et al. 2021 84 303 2.5% 0.28 [0.23; 0.33]
Messin et al., 2021 21 74 2.4% 0.28 [0.18; 0.39]
Nordvig et al., 2023 40 530 2.5% 0.08 [0.05; 0.10]
Pegehin et al., 2021 62 596 2.5% 0.10[0.08; 0.13]
Peluso et al., 2022 G1 5 143 21% 0.03 [0.00; 0.07]
Peluso et al., 2022 G2 12 93 2.4% 0.13 [0.06; 0.20]
Peters et al., 2022 535 1406 2.6% 0.38 [0.36; 0.41]
Romero-Duarte et al., 2021 57 797 2.5% 0.07 [0.05; 0.09]
Schambeck et al., 2021 14 44 2.3% 0.32[0.18; 0.46]
Schambeck et al., 2022 12 44 2.3% 0.27 [0.14; 0.40]
Scherlinger et al., 2021 3 30 1.9% 0.10[0.00; 0.21]
Seang et al., 2022 6 39 22% 0.15[0.04; 0.27]
Seller et al., 2023 14 110 2.4% 0.13[0.06; 0.19]
Shafiee et al., 2022 1 3 1.0% 0.33[0.00; 0.87]
Thi Khanh et al., 2023 300 3708 2.6% 0.08 [0.07; 0.09]
van Zon et al., 2023 190 624 2.6% 0.30[0.27; 0.34]
Total (95% CI) 22001 100.0% 0.17 [0.13; 0.21] @

Heterogeneity: Tau® = 1.01; Chi® = 2170.12, df = 42 (P = 0); I> = 98.1% T T T T !

Subgroup meta-analyses were conducted for both outcomes. For taste
alterations, the subgroups included risk of bias (high, moderate, and low), symptom
type (ageusia, dysgeusia, and hypogeusia), number of study participants (up to 300
and more than 300), and time since acute infection (12—-24 weeks, 24-48 weeks, and

more than 48 weeks) (Supporting Information S4).
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For the outcome of combined taste and/or smell alterations, subgroup analyses
considered risk of bias (high, moderate, and low), number of participants (up to 500
and more than 500), and time since infection (12—24 weeks, 24-48 weeks, and more
than 48 weeks) (Supporting Information S4).

Meta-regression analyses were conducted to explore potential sources of
heterogeneity. For taste alterations, the model explained 38.2% of the variance (R2 =
38.16%; p < 0.001). Asignificantly lower prevalence was observed in studies assessing
symptoms at 24—48 weeks (95% Cl: -1.51 to —0.01; p = 0.048) and after more than 48
weeks (95% CI: -2.18 to —0.0026; p = 0.045), compared to studies with shorter follow-
up. Studies with more than 300 participants also reported lower prevalence (95% CI.
-1.20 to -0.17; p = 0.009). Conversely, studies focusing on hypogeusia showed
significantly higher prevalence (95% CI: 0.45 to 2.85; p = 0.007).

For the combined outcome of taste and smell alterations, residual heterogeneity
remained high (12 = 98.07%), and none of the tested moderators including risk of bias,
sample size, or symptom duration, were statistically significant. The model did not
explain any of the observed heterogeneity (R2 = 0.00%;p = 0.608).

Regarding methodological quality, 40 studies (37.4%) were classified as having
low risk of bias, 53 (49.5%) as moderate risk, and 14 (13.1%) as high risk (Supporting
Information S2). The certainty of the evidence was assessed using the GRADE
approach and was rated as moderate for both outcomes: taste alteration and combined

taste and smell alteration (Supporting Information S3).

Discussion

The main findings of this systematic review underscore the high frequency of
studies reporting taste and/or smell alterations, as well as the high prevalence of these
symptoms as part of the post-COVID-19 condition. Conversely, there was a low
frequency of studies addressing other oral manifestations following the acute phase of
infection.

Taste alterations were the most prevalent oral symptoms during the acute phase
of COVID-19, affecting approximately 45% of patients [15, 125]. This manifestation
persists in the post-COVID-19 condition, with over 8% of individuals experiencing
some form of taste dysfunction three months or more after the acute phase,
corroborating the 10.6% prevalence of taste alterations reported in another review
[126].
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Our findings also reveal a co-occurrence between taste and smell dysfunctions.
Taste alterations are often secondary to olfactory impairment [127]. The persistence of
these symptoms may be associated with mechanisms such as excessive inflammatory
cytokine production, neuroinflammation, and hypoxia caused by viral infection [125,
126, 128]. However, current evidence remains inconclusive, reinforcing the need for
further research on this topic.

Persistent taste alterations can result in irritability, sadness, relationship
difficulties, and other quality-of-life impairments. Recognizing these outcomes
highlights the essential role of dental professionals in supporting comprehensive health
and patient recovery.

Xerostomia was found to have a high frequency in individual studies. If left
untreated, it can cause significant discomfort. This review also identified other post-
COVID manifestations, including hyposalivation, osteoradionecrosis, facial
paresthesia, dysphagia, and oral ulcers, among others. Even though these symptoms
appear at lower frequencies, patients have reported them in dental clinics, requiring
appropriate treatment. Although there are no emergency conditions, these symptoms
can have a substantial impact on quality of life and may demand complex rehabilitation.
Dentists, as well as other healthcare professionals, should consider including
questions about acute COVID-19 and post-COVID-19 conditions in the clinical
anamnesis.

The prognosis of post-COVID-19 conditions remains unclear and is likely
influenced by the severity of clinical symptoms, underlying comorbidities, and
individual treatment responses [129]. In a 2-year follow-up study after COVID-19
infection, recovery of smell and taste was found to be most significant within the first
100 days post-acute phase, with little or no improvement thereafter [36]. This suggests
that the post-COVID-19 condition may become established after this period, and
therapeutic interventions before the chronic phase could be more effective.

Ongoing training and continuing education for oral health professionals are
essential. Training courses should address diagnostic methods, treatment, and follow-
up for post-COVID-19 conditions. Given that post-COVID-19 involves a wide range of
potential multisystemic manifestations, all healthcare professionals should be prepared
for appropriate oral health diagnosis and timely treatment or referral. Interprofessional

collaboration aims to improve care delivery, reduce healthcare system burden, and
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avoid resource exhaustion, which had already been under significant strain during the
pandemic [129].

More than 50% of the studies included in this review were cohort studies,
suggesting a research interest in understanding the temporal role of post-COVID-19
oral manifestations and providing methodological potential for informing symptom and
condition prognosis. Longer follow-up periods may offer more information on symptom
duration and disease outcomes but are subject to recall or measurement bias [36].
Moreover, self-reported symptoms may not always be attributable to the post-COVID-
19 condition. Future studies should include interventional designs, clinical monitoring,
and laboratory data, and when possible, follow healthy cohorts to test causal
hypotheses about oral manifestations in the post-COVID-19 condition. Multidisciplinary
research teams are necessary to broadly investigate the subject, enabling diagnosis
and therapeutic options in post-COVID-19 clinical care.

The length of follow-up after the acute phase of the disease remains a
controversial element in defining post-COVID-19 conditions [7, 10, 11]. This
inconsistency may act as a methodological confounder in studies on the topic, and a
global standardization for disease definition is recommended. The scarcity of studies
in Latin America and other regions with fewer research resources highlights the
challenges posed by limited funding and difficulties in publishing in high-impact journals
[130]. During the pandemic, many dental surgeons likely prioritized clinical care over
research due to socioeconomic pressures and activity disruptions [131, 132]. A 2020
review on taste and smell disorders included only studies from North America, Europe,
and Asia [133], and this geographic imbalance persists in the current review.

Although some symptoms are common worldwide, the prevalence of acute
COVID-19 symptoms has varied by region; for instance, dysgeusia affected 16.2% in
East Asia versus 50.3% in Western countries [134]. These differences may influence
how post-COVID-19 conditions are measured and addressed, reinforcing the need for
sensitive local surveillance systems. The lack of equitable epidemiological mapping of
post-COVID-19 manifestations, including oral symptoms, hampers accurate global
diagnosis and the development of therapeutic protocols.

Despite vaccination advances and declining acute infection rates, an estimated
76 million people continue to suffer from prolonged symptoms [135, 136]. Addressing

this public health challenge requires evidence-based care strategies supported by
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ongoing research [137].

Post-COVID-19 conditions have received increasing attention in recent years,
with more than half of the studies in this review published recently. Symptomatology
may vary by viral variant, for example, Omicron is associated with milder symptoms
[102], while Delta shows different patterns [61], as well as by vaccination period [61].
Understanding the variation across pandemic phases is essential for characterizing
viral behavior and the variability of long-term responses among individuals [138].

This study limited its meta-analysis approach to taste alterations and the
proportion of taste dysfunction associated with smell dysfunction. This indicates that
these are the primary post-COVID-19 oral symptoms identified in the current literature,
aligned with the definition of the post-COVID-19 condition. However, the study could
not determine the extent of morbidity from other oral manifestations or the clinical
service demand for their management, as they have received little research attention
to date. Furthermore, there is a lack of diagnostic data and clinical studies providing
therapeutic solutions and accurate diagnostic methods for oral manifestations of the
post-COVID-19 condition.

Despite incorporating important moderators such as sample size, risk of bias,
symptom duration, and type of dysfunction, a high degree of heterogeneity persisted
in both meta-analyses, indicating considerable variability across studies. In the
analysis of taste dysfunction, 38.16% of heterogeneity was explained by the included
moderators. Symptom duration and dysfunction type were significant factors, with
longer follow-up periods associated with lower symptom prevalence, suggesting
spontaneous resolution over time. Additionally, hypogeusia was more strongly
associated with symptom persistence compared to dysgeusia, indicating possible
differences in underlying pathophysiology. Studies with smaller sample sizes (< 300
participants) reported higher symptom proportions, suggesting potential publication
bias or greater statistical variability in smaller samples (Supporting Information S4).

In contrast, in the combined analysis of taste and smell alterations, none of the
tested moderators successfully explained the heterogeneity, leaving most of the
variability unaccounted for. This suggests that unmeasured factors, such as
methodological differences, variations in diagnostic criteria, population characteristics,
and geographic factors, may be influencing the results. As with isolated taste
alterations, symptom prevalence tended to decline over time, which may reflect natural
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recovery, differences in follow-up duration, or attrition bias. The persistent unexplained
heterogeneity in the combined analysis highlights the complexity of synthesizing
prevalence data from diverse study designs and populations (Supporting Information
S4).

Regarding the inclusion criteria, the decision to include only studies with
participants who tested positive for COVID-19 stems from the need to confirm COVID-
19 during the acute phase to establish a causal link with the post-COVID-19 condition
(chronic manifestations). Excluding cases not confirmed through clinical-
epidemiological criteria increases the specificity of the COVID-19 surveillance system,
allowing stronger attribution of oral health findings to the initial COVID-19 infection.
Nonetheless, this does not prevent clinicians from using the results of this systematic
review to assess individuals with suspected post-COVID-19 condition, even in the

absence of prior confirmatory testing.

Conclusion

Taste alterations were the most frequently reported oral manifestation in post-
COVID-19 condition, with a pooled prevalence of 8%, and combined taste and smell
alterations showed a prevalence of 17%. These findings underscore the need for
clinical recognition and appropriate management by oral health professionals, as they
represent the most persistent and impactful symptoms among affected individuals.
Other oral manifestations, such as hyposalivation, mouth ulcers, and facial tingling,
were reported infrequently across studies. The limited mention of these conditions
highlights the need for further research to clarify their prevalence, underlying

mechanisms, and clinical implications in post-COVID-19 patients.
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4.2 ARTIGO 2

TiTULO: Self-Reported Oral Manifestations in Long COVID: Associated

Factors and Prevalence Analysis

Nota: Este capitulo corresponde a um manuscrito submetido para publicacdo em

periodico cientifico com revisao por pares (peer-reviewed journal)

Self-Reported Oral Manifestations in Long COVID: Associated Factors and

Prevalence Analysis

ABSTRACT
Objectives: Estimate the prevalence of oral manifestations among individuals with
Long COVID and examine their association with sociodemographic characteristics,
persistent symptoms, and self-reported quality of life. Method: This cross-sectional
study included 1,468 Brazilian adults who completed a telephone-based survey on
persistent symptoms following COVID-19, including oral health conditions. The
prevalence of oral manifestations was described, and prevalence ratios were
calculated to examine associations with sociodemographic and clinical variables.
Logistic regression models were constructed to explain independent factors associated
with oral manifestation in Long COVID. Results: Oral manifestations were reported by
52.9% of participants, the most frequent responses were dry mouth (32%), altered
smell (23.8%), and altered taste (23.5%). A higher prevalence was observed among
females, adults aged 245 years, individuals with lower education, pre-existing chronic
conditions, and persistent with other Long COVID symptoms. In logistic regression
models, altered taste and smell, fatigue, joint pain, symptom persistence, poorer self-
rated health, and limitations in daily activities were significantly associated with the
presence of oral manifestations in Long COVID. Conclusion: Oral manifestations are
commonly cited in individuals with Long COVID and are significantly associated with
persistent symptoms and impaired quality of life. These findings highlight the
importance of recognizing oral manifestations as part of the clinical picture of Long

COVID and integrating oral health assessments into post-COVID care strategies.

Key words: Long COVID; Oral health; Risk factors
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INTRODUCTION

COVID-19 has impacts that extend beyond the acute phase of respiratory
infection’. Approximately one third of individuals infected with SARS-CoV-2 develop
Long COVID, also referred to as Post-Acute Sequelae of SARS-CoV-2 (PASC), with
symptoms emerging soon after the acute infection or months following recovery?=.
These symptoms vary widely, including fatigue, cognitive impairment, cardiovascular
alterations, and oral manifestations2359.

Oral manifestations of COVID-19 have gained increasing attention. Studies
suggest that the salivary glands and epithelial cells of the oral mucosa, which express
angiotensin-converting enzyme 2 (ACE2), would play an important role in viral entry
into cells®>”:8. Consequently, the oral environment may serve as a primary target for
infection. The most frequently reported symptoms include alterations in taste and
smell, followed by dry mouth, oral ulcers, and even facial pain, which reflect both the
direct effects of the virus and exacerbated inflammatory responses during infection5-7.

Although knowledge regarding the mechanisms and impact of Long COVID is
still evolving, understanding its oral manifestations may not only enhance the quality
of oral care but also provide valuable insights into virus-host interactions. This study
aims to analyze sociodemographics and clinical characteristics, and self-perception of
health, which were associated with Long COVID oral manifestations, in individuals of

a medium-sized city of Brazil.

METHODOLOGY

This is an observational epidemiological study with a cross-sectional design,
conducted to investigate the condition of Long COVID in the population of Ponta
Grossa, Parana, Brazil. Ponta Grossa is a municipality located in the Parana State,
Southern Brazil. The city has an estimated population of about 375,000 inhabitants
and a high Municipal Human Development Index (HDI = 0.763)%'0. The municipality
has a broad Primary Health Care (PHC) network, with approximately 82% coverage
and 144 health units distributed across urban and rural areas'-'2. During the COVID-
19 pandemic, PHC services were reorganized to manage mild cases, monitor patients
in home isolation, and expand testing and remote care strategies'3'4. This healthcare
structure makes Ponta Grossa a relevant setting for population-based studies on the

long-term impacts of COVID-19.
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The study was conducted through a telephone survey during the second half
of 2023. Interviews were carried out at the call center of the State University of Ponta
Grossa (UEPG), in partnership with the Municipal Health Foundation of Ponta Grossa
(FMS-PG), the institution responsible for public health services in the municipality. The
telephone interviews lasted approximately 30 minutes on average.

The eligible population included residents of Ponta Grossa aged 18 years or
older who had at least one positive RT-PCR test for COVID-19 in 2020 or 2021.
Individuals who had been tested exclusively with rapid tests were excluded to ensure
diagnostic accuracy, since in the early phase of the pandemic these tests exhibited
limited reliability.

Other exclusion criteria included individuals who were not residents of the city,
duplicate notifications, tests with negative and/or inconclusive results, confirmations
based on other types of tests or clinical criteria, and deceased individuals.

Participants’ contact information was obtained from spreadsheets provided by
FMS-PG, which contained RT-PCR results, names, and phone numbers. Data
collection was conducted via a questionnaire hosted on the REDCap platform,
consisting of 64 questions. At least two phone call attempts were made, preceded by
messages sent via instant messaging app.

To minimize information bias, interviewers were trained to standardize data
collection procedures. Selection bias was reduced by contacting all eligible individuals
using multiple phone attempts.

The study was based on a sample previously described'. For the present
analysis, all participants who responded to the survey before June 6, 2023, were
excluded, as questions related to oral health were added to the questionnaire only from
that date onward.

Descriptive statistics were used to summarize categorical variables as counts
(absolute frequencies) and percentages (relative frequencies). Associations between
categorical variables were assessed using the chi-square test or Fisher’s exact test,
as appropriate. Prevalence ratios (PR) for the outcome (oral manifestations in the post-
COVID-19 condition) were estimated using multiple logistic regression.

For multivariable modeling, variables were dichotomized to enhance stability
and interpretability. Interaction terms were reassessed after recategorization and

retained when significant (p < 0.20). Significant predictors were identified through



64

stepwise backward selection, and the final model refined using Akaike’s Information
Criterion (AIC).

Three models were constructed: the first included variables from the acute
COVID-19 infection phase, the second comprised variables related to symptoms,
signs, and conditions of Long COVID, and the third incorporated variables following
the onset of Long COVID manifestations. All interactions between significant variables
were tested, and final models were adjusted. The significance level adopted was
p<0.05. All analyses were performed using the R environment (version 4.1.0).

The Informed Consent Form (ICF) was fully presented to participants over the
phone, and a copy was sent to the email address provided by the participant. The
Research Ethics Committees of the State University of Ponta Grossa approved this
study (protocol 5.318.200/2022).

RESULTS

The initial sample consisted of 2,080 respondents. Exclusion criteria included
questionnaires in which the informed consent response was marked as "l do not agree
to participate," surveys conducted before the inclusion of questions about oral
manifestations, and incomplete interviews. The final sample comprised 1,468

participants who answered about oral health (Figure 1).
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Figure 1. Flowchart for selecting and composing the analytical sample for the study.

Initial Sample Excluded (n =613) Final Analytical Sample

G N

Interviews conducted before inclusion
of oral health questions (n = 240)
N J
- .. 7 ™\ _ -
n = 2,081 participants n = 1,468 participants
Incomplete informed consent (n = 283)
\ J

Incomplete questionnaires (n = 90)

=)

Eligibility, exclusion, and analytical sample definition flow for the cross-sectional study. Losses occurred
due to the absence of oral health questions in the initial instrument (n = 240), inconsistencies in informed
consent (n = 283), and incomplete questionnaires (n = 90).

The sample consisted predominantly of women (59.8%, n = 878), and the
largest age group was participants younger than 45 years (55.9%, n = 822). Most
respondents had completed high school or higher education (77.1%, n = 1,132) (Table
1).

Regarding chronic conditions prior to COVID-19, 47.0% (691) reported none,
while 24.8% (365) had a psychological disorder and 10.5% (154) had neurological

disease (Table 1).
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Table 1. Prevalence ratios of oral manifestations according to selected sociodemographic, clinical, and post-COVID-19 condition
variables among individuals with Long COVID (n = 1,468). Long COVID Ponta Grossa Study, Brazil, 2023.

Oral Manifestation

No Yes
n (%) N (%) N (%) PR (Cl 95%) p value
Sex Female 878 (59.8) 332 (37.8) 546 (62.2) Ref
Male 590 (40.2) 359 (60.8) 231 (39.2) 0.63 (0.56 — 0.70) p <0.001
Age Less than 45 years old 822 (55.9) 416 (50.6) 406 (49.4) Ref
More than 45 yeas old 645 (43.9) 274 (42.5) 371 (57.5) 1.16 (1.06 — 1.28) p =0.002
Education High School or Higher 1132 (77.1) 565 (49.9) 567 (50.1) Ref
Up to Middle School 329 (22.4) 121 (36.7) 208 (63.3) 1.26 (1.14-1.40) p <0.001
. " . No 691 (47.1) 375 (54.3) 316 (45.7) Ref
Chronic conditions prior to acute COVID-19 y, 777 (52.9) 316 (40.7)  461(59.3)  1.30(1.17-143)  p<0,001
Pre-existing conditions Neurological disease No 1314 (89.5) 643 (48,9) 671 (51,1) Ref
for COVID-19 Yes 154 (10.5) 48 (31,2) 106 (68,8) 1.35(1.20 — 1.52) p <0.001
Psychiatric disorders No 1103 (75.1) 564 (51.1) 539 (48.9) Ref
Yes 365 (24.9) 127 (34.8) 238 (65.2) 1.33 (1.21-1.47) p <0.001
Any post-acute COVID-19 symptom No 352 (23.9) 263 (74.7) 89 (25.3) Ref
Yes 1114 (75.8) 427 (38.3) 687 (61.7) 2.44 (2.03 — 2.94) p <0.001
Post COVID-19 Weakness No 803 (54.7) 510 (63.5) 293 (36.5) Ref
Symptoms Yes 665 (45.3) 181 (27.2) 484 (72.8) 1.99 (1.80 — 2.21) p <0.001
Change in taste No 1106 (75.3) 654 (59.1) 452 (40.9) Ref
Yes 362 (24.7) 37 (10.2) 325 (89.8) 2.20 (2.03 — 2.38) p <0.001
Change in smell No 1076 (73.3) 657 (61.1) 419 (38.9) Ref
Yes 392 (26.7) 34 (8.7) 358 (91.3) 2.35(2.16 — 2.54) p < 0.001
Heart palpitations No 1096 (74.7) 601 (54.8) 495 (54.2) Ref
Yes 372 (25.3) 90 (24.2) 282 (75.8) 1.68 (1.54 — 1.83) p < 0.001
Headache No 941 (64.1) 555 (59.0) 386 (41.0) Ref
Yes 527 (35.9) 136 (25.8) 391 (74.2) 1.81 (1.65-1.98) p <0.001
Hair loss No 798 (54.4) 472 (59.1) 326 (40.9) Ref
Yes 670 (45.6) 219 (32.7) 451 (67.3) 1.65 (1.49-1.82) p <0.001
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Vomiting and/or diarrhea No 1359 (92.6) 678 (49.9) 681 (50.1) Ref
Yes 109 (7.4) 13 (11.9) 96 (88.1) 1.76 (1.61—-1.92) p < 0.001

Anxiety No 927 (63.1) 546 (58.9) 381 (41.1) Ref
Yes 541 (36.9) 145 (26.8) 396 (73.2) 1.78 (1.62 — 1.95) p < 0.001

Joint pain No 984 (67.0) 572 (58.1) 412 (41.9) Ref
Yes 484 (33.0) 119 (24.6) 365 (75.4) 1.80 (1.64 — 1.96) p < 0.001

Do complications, symptoms or new illnesses that No 434 (29.8) 303 (69.8) 131 (30.2) Ref

emerge after COVID-19 persist until the date of the B

interview? (2nd half of 2023) Yes 1020 (70.2) 378 (37.1) 642 (62.9) 2.09 (1.79 - 2.42) p <0.001

After acute COVID-19, have you felt limitations in the No 785 (53.7) 483 (61.5) 302 (38.5) Ref.
usual activities you performed before the disease? Yes 677 (46.3) 206 (30.4) 471 (69.6) 1.81 (1.63 — 2.00) p < 0.001

How do you rate your health Excellent or Good 1145 (78.1) 601 (52.5) 544 (47.5) Ref
status today? Average/ Poor / Very poor 322 (21.9) 89 (27.6) 233 (72.4) 1.52 (1.39 — 1.67) p < 0.001

PR: Prevalence Ratio; Cl: Confidence Interval; p < 0.05 considered statistically significant. Chi-square test was used for associations. Variables were

dichotomized for analytical purposes.
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Atotal of 52.9% (777) of participants reported experiencing oral manifestations
after acute COVID-19. The most common symptoms were dry mouth/xerostomia
(32.0%, 471), altered or lost sense of smell (23.8%, 350), and altered or lost sense of
taste (23.5%, 346) (Table 2). These symptoms began within one month of the acute
phase in 31.5% (457) of cases (Table 3).

Table 2. Distribution of self-reported oral manifestations after acute COVID-19 (n =
1,468). Long COVID Ponta Grossa Study. Ponta Grossa, Parana, Brazil: 2023

Oral Manifestations N (1468) %
Xerostomia 471 32.08
Smell alteration 350 23.84
Taste alteration 346 23.56
Mouth ulcer 130 8.85
Facial tingling 123 8.37
Pulp necrosis 116 7.90
Facial muscle pain 86 5.85
Facial muscle weakness 68 4.63
Trigeminal neuralgia 41 2.79
Others 28 1.90
No oral alterations 691 47.07

Participants could report more than one oral manifestation; therefore, percentages do not sum to 100%.
Percentages were calculated using the total sample (n = 1,468) as the denominator.

Table 3. Time of onset of oral manifestations after acute COVID-19. Long COVID Ponta
Grossa Study. Ponta Grossa, Parana, Brazil: 2023.

Onset of oral manifestations n %
Less than 1 month after acute COVID-19 457 31.5
1 to 3 months after acute COVID-19 102 7.0

3 to 6 months after acute COVID-19 70 4.8

6 to 12 months after acute COVID-19 35 24

1 year or more after acute COVID-19 93 6.4

No oral symptoms after COVID-19 691 47.7
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When assessing the prevalence of oral manifestations in Long COVID, a lower
prevalence was observed in males (PR = 0.63, 95% CI 0.56 - 0.70, p<0.001). Among
age groups, individuals aged more than 45 years old showed a higher prevalence
compared to those aged less than 45 years old (PR = 1.16, 95% CIl 1.06-1.40, p =
0.002) (Table 1).

Individuals with pre-existing chronic conditions had a higher prevalence of oral
manifestations than those without (PR = 1.30, 95% CI 1.17 — 1.43; p < 0.001),
suggesting a significant association between pre-existing conditions and oral
manifestations (Table 1).

A higher prevalence of oral manifestations was also found in those who
reported any post-COVID-19 symptoms (PR = 2.44, 95% CI 2.03 — 2.94, p<0.001)
(Table 1).

Among individuals with persistent symptoms, complications, or new diseases
at the time of the interview, the prevalence of oral manifestations was higher (PR =
2.09, 95% CI1 1.79 — 2.42, p<0.001) (Table 1). Those who reported limitations in daily
activities also exhibited a higher prevalence of oral manifestations (PR = 1.81, 95% CI
1.63 — 2.00, p<0.001) (Table 1).

In multivariate analyses, three logistic regression models were constructed to
explore factors associated with the presence of oral manifestations in the post-COVID-
19 condition (Table 4).
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Table 4. Logistic regression analysis of factors associated with the presence of any oral manifestation related to Long

COVID, stratified by analytical model. Long COVID Ponta Grossa Study. Ponta Grossa, Parana, Brazil: 2023.

Inicial Model 1 Final Model 1

Variable OD (95% ClI) p value OD (95% ClI) p value

Sex (Male) 0.58 (0.44 - 0.77) < 0.001 0.57 (0.44 - 0.73) < 0.001

Age (245 years) 1.23 (0.94 - 1.61) 0.126 1.30 (1.02 - 1.67) 0.034

Education (up to elementary school) 1.23 (0.90 - 1.70) 0.195 1.42 (1.06 - 1.92) 0.021
Service workers, shop and market salespersons 1.39 (1.00 - 1.93) 0.049 - -
Production of goods and industrial services workers 1.29 (0.84 - 1.98) 0.244 - -
Homemakers 1.50 (0.93 - 2.47) 0.100 - -
Changed job function after acute COVID-19 1.18 (0.89 - 1.56) 0.253 - -
Presence of any chronic condition before acute 0.71 (0.47 - 1.06) 0,093 - -

COVID-19

Chronic lung disease 1.22 (0.73 - 2.07) 0.459 - -
Chronic kidney disease 1.56 (0.81- 3.13) 0.196 - -
Hypertension 1.51 (1.02 - 2.25) 0.042 - -

Neurological disease 1.75(1.13 - 2.77) 0.013 1.52 (1.02 - 2.31) 0.044

Psychiatric disorders 1.67 (1.17 - 2.40) 0.005 1.42 (1.07 - 1.89) 0.015
Diabetes 1.36 (0.81 - 2.34) 0.251 - -
Other chronic conditions 1.4 (0.85 - 2.35) 0.195 - -
Hospitalization due to acute COVID-19 0.88 (0.54 - 1.45) 0.612 - -
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More than 15 days of hospitalization 1.49 (0.81-2.74) 0.204 - -
Inicial Model 2 Final Model 2
Variable OD (95% ClI) p value OD (95% CI) p value
Experience any health complications or symptoms 0.84 (0.54 - 1.31) 0.435 - -
that you had never felt before after acute COVID-19
1.11 (0.74 - 1.65) 0.616 - -
Fatigue
1.65 (1.14 - 2.39) 0.007 1.94 (1.43 - 2.63) < 0.001
Weakness
3.07 (1.91 - 5.02) < 0.001 7.12 (3.69 - 14.8) < 0.001
Altered taste
6.92 (4.39- 11.2) < 0.001 13.9 (7.38 - 28.6) < 0.001
Altered smell
1.29 (0.85 - 1.97) 0.231 1.54 (1.08 - 2.2) 0.016
Heart palpitations
1.31 (0.86 - 2.00) 0.210 - -
Chest tightness
1.58 (1.15-2.17) 0.004 1.69 (1.24 - 2.3) < 0.001
Headache
1.21 (0.89 - 1.64) 0.217 1.37 (1.02 - 1.85) 0.034
Hair loss
1.32 (0.85 - 2.07) 0.219 - -
Skin redness or itching
2.23(1.12-4.8) 0.029 2.03 (1.03-4.32) 0.050

Vomiting and/or diarrhea
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1.29 (0.9 - 1.85) 0.170 1.40 (1.02 - 1.92) 0.038

Anxiety

0.81(0.5-1.31) 0.383 - -
Depression

1.19 (0.87 - 1.63) 0.268 - -
Memory loss

1.26 (0.88 - 1.81) 0.211 - -
Difficulty sleeping

1.28 (0.90 - 1.82) 0.170 - -
Difficulty breathing

0.91 (0.62 - 1.34) 0.641 - -
Generalized body pain

1.64 (1.14 - 2.36) 0.007 1.69 (1.22 - 2.33) 0.001

Joint pain

1.00 (0.65 - 1.55) 0.998 - -
Blood pressure changes (low or high)

Worsening control of chronic diseases that existed 1.4 (0.89 - 2.24) 0.151 - -
before COVID-19

When did the post-COVID complications and 0.85 (0.60 - 1.21) 0.364 - -
symptoms start

Developed a disease does not present before acute 1.21 (0.62-1.21) 0.562 - -
COVID-19

0.87 (0.42 - 1.83) 0.712 - -
Heart or blood vessel diseases

0.78 (0.36 - 1.72) 0.529 - -
Lung diseases

4.75 (0.67 - 97.0) 0.176 - -

Muscle diseases
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0.59 (0.15 - 2.55) 0.463 - -
Gastrointestinal diseases
2.04 (0.69 - 6.69) 0.212 - -
Skin and/or hair diseases
0.80 (0.38-1.71) 0.559 - -
Neurological conditions
0.79 (0.42 - 1.53) 0.486 - -
Psychiatric disorders
Worsening control of chronic diseases (new or 0.83 (0.27 - 2.88) 0.751 - -
existing)
0.89 (0.44 - 1.80) 0.733 - -
Other diseases
Symptoms or diseases persist up to the date of the 1.49 (1.01 - 2.22) 0.048 1.67 (1.15-2.44) 0.007
interview
Altered taste * Altered smell - - 0.14 (0.05 - 0.40) < 0.001
Inicial Model 3 Final Model 3
Variable OD (95% Cl) p value OD (95% ClI) p value
0.98 (0.66 - 1.45) 0.925 - -

Need to take medication for Long COVID conditions

Medication according to the ATC classification system (Anatomical Therapeutic Chemical Classification System)

1.2 (0.75 - 1.96) 0,445 - -
A - Alimentary tract and metabolism

1.18 (0.48 - 3.21) 0.733 - -
B - Blood and blood forming organs
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1.21 (0.78 - 1.88) 0.401 - -
C — Cardiovascular System
1.87 (0.62 - 6.94) 0.300 - -
D — Dermatological
H - Systemic hormonal preparations, excl. sex 1.37 (0.61 - 3.40) 0.466 - -
hormones and insulins
M - Musculo-skeletal system 0.90 (0.47 - 1.77) 0.749 ) )
N — Nervous System 1.34 (0.91 - 1.99) 0.138 - -
R — Respiratory System 1.06 (0.64 - 1.77) 0.829 - -
Limitations in usual activities due to Long COVID 21(1.6-2.76) < 0.001 2.41(1.88 - 3.09) < 0.001
conditions
Rates health as poor, or very poor due to Long 1.67 (1.22 -n 2.31) 0.001 1.74 (1.29 - 2.37) < 0.001

COVID conditions

OD: Odds ratio; Cl: Confidence Interval; p < 0.05 considered statistically significant. Multivariate logistic regression models were constructed by
stepwise backward selection. Fisher’s exact test was applied for categorical variables with cell counts <5. Model 1 = Included sociodemographic
characteristics and conditions related to the acute phase of COVID-19; Model 2 = Included symptoms and clinical conditions related to Long COVID;
Model 3 = Included outcomes and conditions following the onset of Long COVID
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Model 1, which included sociodemographic characteristics and conditions
related to the acute phase of COVID-19, showed that male sex was inversely
associated with oral manifestations, while age =245 years, lower educational
attainment, and the presence of pre-existing neurological or psychological conditions
were independently associated with a higher likelihood of reporting oral symptoms.

Model 2, which incorporated symptoms and clinical conditions related to Long
COVID, identified a strong association between oral manifestations and a higher
burden of persistent systemic symptoms. Symptoms such as weakness, altered taste
and smell, heart palpitations, headache, hair loss, gastrointestinal symptoms, anxiety,
and joint pain remained independently associated with oral manifestations. An
interaction between altered taste and altered smell was observed, suggesting a non-
additive effect of these sensory symptoms. This model showed good discriminative
ability (AUC = 0.837) and improved model fit compared to the initial specification (AIC
reduced from 1199.1 to 1161.5) (Supplemental material 1).

Model 3, which included outcomes and conditions following the onset of Long
COVID, demonstrated that oral manifestations were more frequent among individuals
who experienced limitations in daily activities, and reported poorer self-rated health.
These findings indicate that oral manifestations are associated not only with clinical

symptoms but also with functional impairment and reduced quality of life.

DISCUSSION

This study demonstrates that oral manifestations are a frequent component of
the post-COVID-19 condition and are closely linked to both clinical and social
dimensions of Long COVID. Rather than occurring in isolation, these manifestations
were more common among individuals with markers of vulnerability, including older
age, lower educational attainment, and pre-existing neurological or psychological
conditions, while male sex was consistently associated with a lower likelihood of oral
symptoms.

Importantly, oral manifestations clustered with a higher burden of persistent
systemic symptoms and were associated with functional limitations and poorer self-
rated health. Together, these findings suggest that oral manifestations may reflect
broader systemic involvement in Long COVID and contribute to reduced quality of life,
reinforcing the need to consider oral health as an integral component of post-COVID-

19 care.
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The interaction between loss of smell and taste in individuals with Long COVID
has important implications for oral health. These senses are known to be linked'®, and
their impairment can lead to changes in eating behavior that may indirectly affect oral
health. Understanding how sensory alterations influence oral manifestations is
essential for the development of targeted preventive and therapeutic strategies, for
individuals with persistent post-COVID-19 symptoms.

Previous studies have reported a wide range of oral manifestations associated
with Long COVID, include xerostomia’-5'7:18 oral ulcers® ', trigeminal nerve sensitivity
and facial tingling®, palate lesions and angioma-like lesions'®, and increased
prevalence of periodontitis?. These findings suggest that persistent inflammation?°,
altered vascularization and neurological dysfunction may contribute to the
development of oral manifestations in affected individuals®2'-22, Neuroinflammation,
microglial activation, and possible viral involvement of the central nervous system have
proposed as mechanisms underlying persistent sensory disturbances and neuropathic
pain?2. In this context, oral manifestations may reflect broader autonomic or neurogenic
dysfunction affecting structures such as the salivary glands or cranial nerves.

Our findings corroborate previous research indicating that oral manifestations
are common among individuals with Long COVID?3. The observed association
between oral manifestations and persistent systemic symptoms suggests that these
manifestations may form part of the broader clinical spectrum of post-COVID-19
condition, highlighting the importance of ongoing monitoring and comprehensive care.

Oral manifestations may also have important consequences for perceived
quality of life. In our study, individuals reporting oral symptoms were more likely to
report poorer self-rated health and greater limitations in daily activities. Symptoms such
as oral pain, discomfort, or sensory alterations can interfere with eating, sleep,
communication, and social interaction, thereby affecting daily functioning and well-
being?*.

Sensory changes related to taste and smell loss may further affect emotional
and social experiences. Food plays an important social and emotional role beyond its
nutritional value®®, and disruptions in these sensory experiences can reduce
enjoyment, social participation, and emotional comfort?*25. It is also important to
highlight that the neglect of our chemical senses is not a recent phenomenon?. These
findings align with evidence that patients experiencing persistent sensory disturbances

frequently report feeling overlooked by health systems?®.
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Socioeconomic factors also appear to influence the occurrence of oral
manifestations. Individuals with lower educational levels in our study showed a higher
prevalence of oral symptoms, consistent with evidence indicating that socially
disadvantaged populations experience higher rates of oral diseases such as dental
caries, edentulism, and periodontal disease?’28. Limited access to dental care, poorer
oral hygiene conditions, and lower levels of health literacy may contribute to these
disparities.

In Brazil, social inequalities have also been shown to shape the burden of Long
COVID and access to healthcare services?*. Individuals from socially vulnerable
groups often face barriers to diagnosis and treatment, which may contribute to the
under recognition of persistent symptoms, including oral manifestations. Structural
inequalities®! influence how symptoms are perceived and addressed within health
systems, affecting the likelihood that patient complaints will be recognized and
adequately managed.

These findings highlight the importance of integrating oral health into the
clinical follow-up of individuals with Long COVID. Oral health assessments should be
considered in post-COVID care protocols, particularly for patients reporting persistent
sensory alterations or oral discomfort. Integrating oral health into primary care services
may help improve access to comprehensive care and reduce persistent health
inequalities.

This study has some limitations. Symptoms and conditions were self-reported
by participants, which may introduce response bias, as individuals with more severe
or persistent symptoms may have been more likely to participate. Self-reported data
also lack clinical verification, and the absence of clinical oral examinations limited the
detailed characterization of reported symptoms. Additionally, the cross-sectional
design does not allow causal inferences.

Although statistically significant associations were identified between oral
manifestations and several clinical and sociodemographic variables, it is not possible
to determine whether these symptoms are a direct consequence of Long COVID or
pre-existing conditions exacerbated by the infection. Longitudinal studies are needed
to confirm these temporal relationships.

Despite these limitations, this study has several strengths. The study
population consisted predominantly of individuals with mild-to-moderate COVID-19

treated in outpatient settings, which expands current knowledge beyond hospitalized
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populations and suggests that oral manifestations may also affect individuals with less
severe disease. The relatively large sample size allowed a comprehensive analysis of
the prevalence and associated factors of oral manifestations.

Although conducted in a single Brazilian municipality, the demographic
diversity of participants supports the relevance of these findings for similar urban
populations. The results highlight an often-overlooked dimension of post-COVID care
and reinforce the importance of recognizing oral symptoms as part of the broader
clinical spectrum of Long COVID

Finally, these findings underscore the need for greater awareness among
health professionals regarding potential oral sequelae of post-viral conditions.
Strengthening professional training and integrating dental and primary care services
may improve the recognition and management of persistent symptoms. Ensuring that
health systems are prepared to address oral complaints in the context of Long COVID
is essential for improving quality of life and providing comprehensive care for affected
individuals.

Whether oral manifestations found in this study are a direct result of Long
COVID, a consequence of prior treatments or complications, or an exacerbation of pre-
existing oral conditions, we could not confirm with our study design. However, the
demand is real and should be present in health services. It must be met with clinical

responsibility, system readiness, and social commitment.

CONCLUSION

This study identified sociodemographic and clinical factors associated with oral
manifestations among individuals with Long COVID in a medium-sized Brazilian city.
Older age (245 years), lower educational attainment, pre-existing neurological and
psychiatric conditions, persistent systemic symptoms (such as altered taste and smell,
weakness, anxiety, and joint pain), and poorer self-rated health with limitations in daily
activities were significantly associated with oral manifestations.

Given the potential impact of oral manifestations on nutrition, communication,
and quality of life, these findings highlight the importance of recognizing oral
manifestations as part of the clinical spectrum of Long COVID. Integrating oral health
assessments into post-COVID care strategies may contribute to more comprehensive

and equitable care, particularly for socially vulnerable populations.
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4.3 SHORT COMMUNICATION

TITULO: Manifestacdes bucais na COVID Longa: um estudo transversal com

populagdes pareadas comparando o Brasil e os Estados Unidos.

Nota: Este capitulo corresponde a um manuscrito submetido para publicacdo em

periodico cientifico com revisao por pares (peer-reviewed journal)

Manifestagoes bucais na COVID Longa: um estudo transversal com

populagoes pareadas comparando o Brasil e os Estados Unidos.

A COVID Longa representa um grande desafio global de saude publica devido
a sua alta prevaléncia e ampla heterogeneidade de sintomas. No Brasil, dentre os
infectados por COVID, aproximadamente 69% relataram sintomas persistentes
associados a COVID Longa'. Em outros contextos, a prevaléncia estimada varia
consideravelmente, incluindo México (46%), india (31%), Africa (48%) e Ucrania
(menos de 17%)?“. Nos Estados Unidos, uma pesquisa nacional utilizando o Sistema
de Vigilancia de Fatores de Risco Comportamentais de 2022 estimou que
aproximadamente 20,9% dos individuos que relataram ter tido COVID-19 apresentam
sintomas de COVID Longa®. Esses dados reforcam que a COVID Longa é uma
condigao cronica de ocorréncia global, porém fortemente influenciada por contextos,
sociais, estruturais e pela capacidade e interesse dos paises de investigar a condigao.

Os sintomas persistentes associados a COVID Longa sao diversos e incluem
fadiga e/ou fraqueza, comprometimento da memaria, dor no corpo e manifestagdes
neuropsiquiatricas, como ansiedade e depressdo'®’. Dentro do espectro de
manifestagdes bucais relatadas, os sinais e sintomas mais frequentemente descritos
incluem alteragdes no paladar e no olfato, xerostomia e ulceras bucais, que podem
afetar negativamente a qualidade de vida e o bem-estar geral®-'°. Apesar da literatura
apresentar a magnitude do problema, estudos comparativos que avaliam as
manifestacdes bucais da COVID Longa em diferentes paises ainda sao escassos,
particularmente aqueles que consideram populagdes inseridas em sistemas de saude
distintos.

Nesse contexto, o presente estudo teve como objetivo explorar e comparar as

manifestagdes bucais autorrelatadas associadas a COVID Longa entre individuos
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residentes em uma cidade brasileira e uma cidade dos Estados Unidos, utilizando um
delineamento transversal com populagdes pareadas para reduzir fatores de confusao
sociodemograficos e aumentar a comparabilidade entre os grupos.

Os dados foram obtidos de duas pesquisas independentes. No Brasil, a
populagao-alvo consistiu em adultos residentes no municipio de Ponta Grossa, no sul
do Brasil, com diagnéstico confirmado de COVID-19 por teste RT-PCR, identificados
por meio de um banco de dados municipal de saude. A coleta de dados foi realizada
por meio de entrevistas telefénicas, seguindo um procedimento de amostragem
previamente descrito'', resultando em uma amostra final de 1.468 participantes com
informacgdes sobre COVID Longa e saude bucal.

Nos Estados Unidos, a populacédo-alvo incluiu adultos com histérico
autorrelatado de infeccdo por SARS-CoV-2 afiliados a comunidade académica da
Universidade de Georgetown. O questionario online foi divulgado por meio de e-mails
institucionais e materiais informativos, resultando em uma amostra de conveniéncia
nao probabilistica de 28 participantes elegiveis.

Os bancos de dados foram consolidados e integrados. O pareamento foi
realizado progressivamente na proporgao de 1:1, considerando sexo, idade (<45 anos;
>45 anos), raga/etnia (branco; nao branco; preferiu ndo responder) e nivel de
escolaridade (até o ensino médio ou técnico; graduagao; pos-graduacao; preferiu nao
responder). Quando n&o foi possivel parear todas as variaveis simultaneamente,
adotou-se a exclusdo progressiva de variaveis, garantindo a inclusdo de todos os
participantes dos Estados Unidos sem repeticdo dos controles brasileiros. Ao final,

foram obtidos 28 pares pareados, totalizando 56 participantes (Tabela 1).

Tabela 1. Caracteristicas sociodemograficas dos participantes brasileiros e
americanos apos o pareamento 1:1

Estratificado por pais

BRA USA p-test
n 28 28
Género (%) Feminino 26 (92.9) 26 (92.9) 1.000
Masculino 2(7.1) 2(7.1)
Idade (Média (DP)) 0.39 (0.50) 0.32(0.48) 0.594
Raca/Etnia (Média (DP)) 0.39 (0.57) 0.39 (0.57) 1.000
Escolaridade (Média (DP)) 1.15(0.95) 1.29(0.85) 0.574

Os valores séo apresentados como n (%) para o género, ou média (DP) para as demais variaveis. Os
grupos foram pareados 1:1 por sexo, faixa etaria, raga/etnia e nivel de escolaridade. Os valores de p
referem-se as comparagdes entre os paises, apos o pareamento.
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A andlise dos resultados revelou diferencas marcantes no perfil
socioecondmico e nos padrdes de busca por cuidados de saude. Enquanto a maioria
dos participantes brasileiros se concentrava na categoria de renda média (67,9%), a
maior proporgao dos participantes dos EUA se enquadrava na categoria de alta renda
(39,3%). Apesar disso, os participantes nos Estados Unidos relataram com mais
frequéncia autocuidado e automedicagéo durante a fase aguda da COVID-19 (40,7%),
enquanto os brasileiros buscaram atendimento com mais frequéncia em clinicas de
hospitais publicos (42,3%). Esse achado sugere a influéncia de fatores estruturais e
culturais, como o alto custo dos servigos meédicos nos Estados Unidos, a ampla
disponibilidade de medicamentos sem receita médica e as recomendacgdes oficiais
para o manejo domiciliar de casos leves, em contraste com o papel central do Sistema
Unico de Saude (SUS), o sistema publico de satide brasileiro, na facilitacdo do acesso

a assisténcia médica formal durante a pandemia’?-'4 (Tabela 1).

Tabela 1. Caracteristicas sociodemograficas, clinicas e relacionadas a COVID-19
aguda e a COVID Longa dos participantes pareados, segundo pais.

Estratificado por paises Geral
Variavel Brasil Estados
Unidos
n 0, n o) N o)
(8) " @8 * (56 *
Género Feminino 26 929 26 92.9 52 92.9
Masculino 2 71 2 71 4 71
Idade Menos de 45 anos 17 60.7 15 68.2 32 64.0
Mais de 45 anos 1 39.3 7 31.8 18 36.0
Branca 18 64.3 18 64.3 36 64.3
. Nao branca 9 32.1 9 32.1 18 32.1
Raga/Etnias Preferiu ndo
1 3.6 1 3.6 2 3.6
responder
Ateensinomédio g 595 g 214 14 255
e/ou técnico
Escolaridade Ensino superior 9 33.3 9 32.1 18 327
Pés graduagéo 8 29.6 12 429 20 364
Preferiu nao 2 74 1 38 3 55
responder
Sem renda 0 0.0 2 71 2 3.6
Renda baixa 3 10.7 3 10.7 6 10.7
Renda familiar Renda média 19 67.9 7 25.0 26 46.4
Renda alta 2 7.1 11 39.3 13 23.2
Preferiu nao 143 5 179 9  16.1
responder

Tabagismo Nunca fumou 16 57.1 16 57.1 32 57.1



Ex-fumante a

85

3 10.7 5 17.9 8 14.3
menos de 5 anos
Ex-umantemais g 514 5 479 11 18
de 5 anos
Fumante 1 36 0.0 1 18
atualmente
Cigarro Eletrénico 1 3.6 0.0 1.8
Prefere nao 1 36 7.1 3 54
responder
Presencga de doencgas cronica N&ao 14  50.0 17 63.0 31 56.4
pré COVID-19 aguda Sim 14  50.0 10 37.0 24 436
Doenca crbnica do coragdao ou Nao 26 929 24 88.9 50 90.9
vasos sanguineos Sim 2 71 2 7.4 4 7.3
Doenga crénica nos pulmdes N&o 27 964 25 926 52 945
Sim 1 3.6 2 7.4 3 5.5
Doenca crénica nos fins Nao 28 100 27 100 55 100.0
¢ Sim 0 00 0 00 0 00
Hipertens3o arterial Nao 22 786 23 852 45 81.8
P Sim 6 21.4 4 14.8 10 18.2
Doenga neurolégica como, por N&o 25 893 23 85.2 48 87.3
exemplo, Alzheimer,
__Parkinson, epilepsia, - ;| 3 107 3 1141 6 109
aneurisma, enxaqueca, AVC e
outras
Transtornos psiquiatricos Nao 20 714 22 81.5 42 76.4
(transtorno de ansiedade,
transtornos de humor, ;. 8 286 4 148 12 218
depresséo, psicoses,
esquizofrenia e outras)
Cancer Nao 28 100 25 926 53 964
Sim 0 0.0 2 7.4 2 3.6
Diabetes Nao 26 929 23 852 49  89.1
Sim 2 7.1 3 11.1 5 9.1
Uso de oxigénio suplementar Nao 28 1000 26 96.3 54  98.2
em casa em cilindro, baldo ou
conversor por problemas Sim 0 0.0 0 0.0 0 0.0
respiratorios cronicos
Doenca crénica no figado Nao 27 964 26 96.3 53 964
¢ 9 Sim 1 36 1 37 2 36
1 19 67.9 8 28.6 27 482
Numero de diagndsticos de 2 9 32.0 12 42.9 21 37.5
e oViD.1g 3 0 00 6 214 6 107
4 0 0.0 1 3.6 1 1.8
5 ou mais 0 0.0 1 3.6 1 1.8
. 10 7 77.8 11 55.0 18  62.1
Evento mais grave da COVI1D9- 20 > 299 7 35.0 9 310
3° 0 0.0 1 5.0 1 3.4
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40 0 00 1 5.0 1 3.4
UTl 0 00 1 3.7 1 19
Clinica do hospital 11 42.3 3 11.1 14 264
Tratado em 0O 00 1 37 1.9
domicilio
Telemedicina 1 38 3 111 4 75
Local de atendimento da ggiadda;ecﬁiiségadie 4 154 1 37 5 94
COVID-19 e/ Llinica | : : :
atencao primaria
Consultério privado 1 3.8 7.4 5.7
UPA/Emergéncias ;544 222 13 245
24 horas
Autocuidado e 38 11 407 12 226
automedicacgao
Internacédo por causa da Nao 25 893 26 96.3 51 92.7
COVID-19  Sim 3 107 1 3.7 4 73
Teve complicagdes de saide Nao 8 28.6 5 18.5 13 236
ou sintomas que nao tinha
antes da COVID-19 (COVID ~ Sim 20 714 22 815 42 764
Longa)
Fadiga/iraqueza N 12 429 11 407 23 418
gallraq Sim 16 571 16 59.3 32 582
Alteracso de oaladar  NE© 19 679 16 593 35 636
¢ P Sim 9 321 11 407 20 364
Alteracio de offato N80 20 714 17 630 37 673
¢ Sim 8 286 10 37.0 18 32.7
Palbitacses no coracio N 17 607 16 593 33 60.0
prtag ¥30  Sim 11 393 11 407 22 40.0
Averto no oeite. N80 20 714 23 852 43 782
P P Sim 8 286 4 148 12 218
Dor de cabeca N8O 18 643 17 630 35 636
%@ Sim 10 357 10 37.0 20 364
Queda de cabelo N 16 571 23 852 39 7009
Sim 12 429 4 148 16 29.1
Vermelhiddo ou coceirana Nao 25 89.3 22 81.5 47 85.5
pele  Sim 3 107 5 185 8 145
Vomito e diareia N80 28 1000 22 815 50 90.9
Sim 0 00 5 185 5 91
Ansiodade N8O 20 714 18 66.7 38  69.1
Sim 8 286 9 333 17 309
Deoressio V@0 26 929 20 741 46 836
P Sim 2 71 7 259 9 164
Perda da meméria V@0 10 357 20 741 30 545
Sim 18 643 7 259 25 455




87

e . Nao 18 64.3 19 70.4 37 67.3
Dificuldades para dormir Sim 10 357 8 29.6 18 327
e . Nao 23 821 21 77.8 44  80.0
Dificuldades para respirar Sim 5 179 6 299 11 20.0
Dores no corpo Nao 19 679 14 51.9 33 60.0
Sim 9 321 13 481 22 40.0
. ~ Nao 17  60.7 18 66.7 35 636
Dores nas articulagdes Sim 11 39 3 9 333 20 36.4
Alteragbes na pressao arterial N&o 22 78.6 20 741 42 76.4
(baixa ou alta) Sim 6 21.4 7 25.9 13 23.6
Piora nas condi¢des crénicas Nao 24 857 18 66.7 42 76.4
pré-existentes Sim 4 14.3 9 33.3 13 236
Menos de 1 més
apos o diagnostico
de COVID-19 17  60.7 8 29.6 25 455
aguda
Inicio dos sintomas da COVID EE::: :13 Z g 22222 g 177'19 ? 239'76 133 25356
Longa  Eriege12meses O 00 4 148 4 73
1 ano ou mais 1 3.6 2 7.4 3 55
Nao sabe informar 0 0.0 2 7.4 2 3.6
Nao teve sintomas
de COVID Longa 3 10.7 2 7.4 5 9.1
Apo6s a COVID-19 aguda, Néo 22 78.6 16 66.7 38 73.1
apresentou doenga que néo Sim 6 214 333 14 26.9
tinha antes. ) ) ’
Doencas do coragdo ou vasos Nao 27 964 28 100,0 55 98.2
sanguineos Sim 1 3.6 0 0.0 1 1.8
Nao 27 964 27 96.4 54 96.4
Doencgas pulmonares Sim 1 36 y 36 > 36
Nao 28 100.0 27 96.4 55 98.2
Doengas musculares Sim 0 0.0 y 36 p 18
. .. Nao 28 1000 23 82.1 51 91.1
Doencgas gastrointestinais Sim 0 0.0 5 17.9 5 89
Nao 28 100.0 27 96.4 55 98.2
Doengas da pele/cabelo Sim 0 0.0 y 36 p 18
Condigdes neurolégicas Nao 27 964 27 964 54  96.4
(distarbios de memdria, Sim 1 36 y 36 5 36
cognigcao, sono e outras) ' ' '
Transtornos psiquiatricos Nao 26 929 24 85.7 50 893
(ansiedade, humor, depresséo .
¢ outras) Sim 2 71 4 14.3 6 10.7
Outras doencas Nao 26 929 21 75.0 47  83.9
35 Sim 2 71 7 250 9  16.1
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Persisténcia de complicagbes, Nao 10 357 11 458 21 404
sintomas ou novas doengas,
que surgiram apos a COVID- Sim 18 64.3 13 54.2 31 59.6
19 aguda
Uso de medicacado para Nao 9 45.0 10 76.9 19 576
doengas e sintomas que
surgiram apds a COVID-19 Sim 11 55.0 3 231 14 424
aguda
Sim, em casa 0 0.0 1 4.2 1 4,2
Sim, ambulatorial
(clinica ou 9 45.0 3 12.5 12 273
consultério)
Necessidade e local de Sggi’cgrgllgasi% de
atendimento apés a COVID-19 A 3 15.0 4 16.7 7 15.9
N assisténcia
aguda por complicacgao, ou fimaria em saude
novo sintoma ou nova doenga. br .
Sim, hospital 2 10.0 1 4.2 6.8
Sim. Em mais de 50 7 292 18.2
um tipo de servigo
Nao precisei de 5 250 7 292 13 295
atendimento
Necessidade de procura por Nao procurou 0 0.0 8 33.3 8 21.1
atendimento de saude apos 1vez 0 0.0 3 12.5 3 7.9
fase aquda da COVID-F;Q 2 vezes 3 21.4 3 12.5 6 15.8
9 " 3 ou mais vezes 11 78.6 10 41.7 21 55.3
Realizagao de terapia com Sim, em casa 1 5.0 1 4.2 2 4.5
oxigénio por alguma Sim, ambulatorial 0 0.0 1 4.2 1 2.3
complicagdo, sintoma ou Sim, em casa 0 0.0 3 12.5 3 6.8
doenga novos. Nao 10 95.0 19 79.2 38 864
Avaliacido do atendimento  Muito ruim 1 71 5 20.8 6 15.8
recebido nos servigos de  Ruim 0 0.0 4 16.7 4 10.5
saude quando procurou Regular 0 0.0 10 41.7 10 26.3
atendimento por sintomas ou Bom 7 50.0 4 16.7 11 28.9
doencas apresentadas apés a .
COVID-19 aguda Muito bom 6 42.9 1 4.1 7 18.4
Acompanhamento médico Né&o 20 714 15 62.5 35 673
para as complicagodes,
sintomas ou doengas que teve Sim 8 28.6 9 37.5 17 327
apos a COVID-19
Limitagbes para as atividades Nao 17  60.7 14  56.0 31 58.5
habituais que realizava antes .
da COVID-19 aguda Sim 11 39.3 11 44.0 22 415
Muito ruim 2 71 0 0.0 2 3.8
Classificagao do estado de Ruim 8 28.6 3 12.0 11 20.8
saude no primeiro més apds a Regular 7 25.0 11 44.0 18 34.0
COVID-19 aguda Bom 9 32.1 6 24.0 15 283
Muito bom 2 7.1 5 20.0 7 13.2
e Muito ruim 8 28.6 2 8.0 10 18.9
e o st o Rum o o0 3 120 3 57
q Sestionério Regular 3 107 10 400 13 245
9 Bom 17 60.7 6 24.0 23 434
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Muito bom 0 0.0 4 16.0 4 7.5
Presencga de alguma Néao 13 464 10 357 23 411
manifestacao bucal apés a .

COVID-19 Sim 15 53.6 18 64.3 33 58.9

Alteracéo de paladar N&o 20 714 17 60.7 37 66.1

¢ P Sim 8 286 11 393 19 339

Alteracio de olfato N&o 20 714 17 60.7 37 66.1

¢ Sim 8 28.6 11 39.3 19 33.9

Xerostomia Nao 17 60.7 25 89.3 42 75.0

Sim 11 39.3 3 10.7 14 25.0

Ulceras bucais Nao 24 857 26 92.9 50 89.3

Sim 4 14.3 2 7.1 6 10.7

Formigamento facial Nao 24 857 25 89.3 49 875

9 Sim 4 143 3 107 7 125

Dor nos musculos da face Nao 26 929 25 89.3 51 91.1
Sim 2 71 3 10.7 5 8.9

Fraqueza nos musculos da Nao 25 893 27 964 52 929
face Sim 3 10.7 1 3.6 4 71

Neuralgia do nervo trigémeo Néo 26 92.9 26 92.9 52 92.9
9 9 Sim 2 71 2 71 4 71

Menos de 1 més

apés COVID-19 12 429 6 22.2 18 327
aguda
1 e 3 meses apos
COVID-19 3 10.7 6 22.2 9 16.4
Inicio das manifestagdes 3 e 6 meses apos
bucais COVID-19 tosse 137 2 36
1 ano ou mais apos
COVID-19 0 0.0 3 111 3 5.5
Nao tive
manifestacdo /Nao 12 429 11 40.8 21 38.2
lembro
Persisténcia das Nao 7 43.8 13 48.1 20 465
manifestagdes bucais Sim 9 56.2 14 51.9 23 535
Vacinagdo COVID-19 (pelo Nao 0 0.0 5 20.8 5 9.6
menos uma dose) Sim 28 100.0 19 79.2 47 904

Os dados sao apresentados como n (%). O pareamento foi realizado na razao 1:1 entre participantes
do Brasil e dos Estados Unidos, considerando sexo, faixa etaria, raga/etnia e escolaridade, com
relaxamento de critérios em estratos raros quando necessario. Percentuais podem nao totalizar 100%
devido a arredondamentos ou respostas ausentes. Respostas “preferiu ndo responder” e dados
ausentes foram mantidos conforme autorrelato.

Em relagcdo ao histérico de infecgcdo, 67,9% dos participantes brasileiros

relataram apenas um episédio de COVID-19, enquanto 42,9% dos participantes dos
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EUA relataram duas infecgdes. A prevaléncia de sintomas persistentes foi alta em
ambos os grupos (71,4% no Brasil e 81,5% nos Estados Unidos), reforcando que a
COVID Longa € uma condigéo altamente prevalente com distribuicdo global (Tabela
1).

Diferengas nos perfis de sintomas foram observadas entre os paises. No Brasil,
os sintomas mais frequentemente relatados foram comprometimento da memoria
(64,3%), fadiga (57,1%), queda de cabelo (42,9%) e palpitagdes cardiacas (39,3%),
enquanto nos Estados Unidos, fadiga (59,3%), dor no corpo (48,1%), palpitacdes
cardiacas (40,7%) e alteracbes do paladar (40,7%) foram mais comuns. Essas
variagcbes podem refletir diferencas epidemioldgicas, metodolégicas e culturais
relacionadas aos métodos de autorrelato e coleta de dados (Tabela 1).

As manifestagdes bucais associadas a COVID Longa apresentaram alta
prevaléncia em ambas as populagdes, sendo relatadas por 53,6% dos participantes
brasileiros e 64,3% dos participantes americanos (Figura 1). Entre os brasileiros, a
xerostomia (39,3%) e as alteragdes no paladar (28,6%) e no olfato (28,6%) foram as
manifestacbes mais frequentes, enquanto entre os participantes americanos
predominaram a perda do olfato (39,3%) e do paladar (39,3%), juntamente com a

xerostomia (10,7%) e os sintomas neurossensoriais faciais (10,7%) (Figura 2).

Figura 1. Fluxo das manifestagdes bucais segundo pais, presenga de COVID Longa,
manifestacdes bucais e persisténcia dos sintomas.

Alteracdo de paladar/olfato

Brasil
Manifestacdes persistentes: Sim

COVID Lenga: Sim
Alteracbes de saliVia/mucosa

Estados Unidos Dor/sensorial
Manifestacdes persistentes: Nao

.COVID Longa:«N&o .Disfunga”o motora

Figura 1. Diagrama de Sankey ilustrando o fluxo de participantes do Brasil e dos Estados Unidos
conforme a presengca de COVID Longa (sim/ndo), os grupos de manifestagdes bucais relatadas
(alteracéo de paladar/olfato, alteragdes de saliva/mucosa, dor/sintomas sensoriais e disfun¢cdo motora)
e a persisténcia das manifestagdes. A largura dos fluxos é proporcional ao numero de participantes em
cada trajetéria. Respostas multiplas foram permitidas.
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Figura 2. Prevaléncia de manifestagbes bucais individuais entre participantes com

COVID Longa, por pais.

- 50%
Alteragac de paladar 30%

i 45%
Alteragao de olfato 30%

Boca seca (xerostomnia) 55%

. . a
Formigamento facial 20%

. 9%
Ulcera bucal 20%

o
Fraquesa nos misculos da face S 15%

9%
Dor orofacial 10%

ioa 5%
Neuralgia do Trigémeo 10%

0% 20% 40% 0%
% de participantes com COVID Longa

B sre [ usa

Respostas multiplas permitidas (participantes podem relatar mais de uma manifestacéo bucal).

Figura 2. Prevaléncia de manifestagdes bucais individuais entre participantes com COVID Longa,
comparando Brasil e EUA. As porcentagens foram calculadas utilizando, como denominador, o nimero
de participantes com COVID Longa em cada pais. Manifestagdes bucais multiplas podem ter sido
relatadas pelo mesmo participante; portanto, as porcentagens ndo sdo mutuamente exclusivas.
Respostas ausentes foram excluidas.

Um achado relevante foi que todas as manifestagdes bucais autorrelatadas
identificadas na amostra brasileira também foram observadas na amostra americana.
Embora as frequéncias relativas variem entre os grupos, a presenga convergente das
mesmas manifestagbes em contextos nacionais distintos sugere um padrao
consistente de envolvimento bucal na COVID Longa.

Além disso, mais da metade dos participantes em ambos os paises relataram
persisténcia de manifestagdes bucais (56,2% no Brasil e 51,9% nos Estados Unidos),
indicando potencial impacto funcional e a necessidade de acompanhamento clinico
(Figura 3). A alta cobertura vacinal observada (100% no Brasil e 79,2% nos Estados
Unidos) fornece um contexto importante para esses achados e refor¢ca que, embora a
vacinagao seja essencial para reduzir a gravidade da doencga e a mortalidade, ela ndo
impede o desenvolvimento de sintomas persistentes ou manifestagdes sistémicas da
COVID Longa.
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Figura 3. COVID Longa, manifestacbes bucais e persisténcia dos sintomas em

amostras pareadas do Brasil e dos EUA.

A. COVID Longa B. ManifestagGes bucais na COVID Longa C. Persisténcia dos sintomas bucais

100%

75%

@
=1

G}
S

Proportion

25%

0% T T T T T T
’ Brasil UsSA Brasil USA Brasil USA

| EQ Nao

Figura 3. Distribuigao proporcional de (A) COVID Longa, (B) presenga de qualquer manifestagdo bucal
entre os participantes com COVID Longa e (C) persisténcia de manifesta¢des bucais entre aqueles que
relataram manifestacdes bucais, estratificada por pais (Brasil vs. EUA). As barras representam as
proporgdes dentro de cada pais; os denominadores diferem entre os painéis de acordo com o subgrupo
apresentado. Respostas vazias/ausentes foram excluidas de cada painel.

Esses achados devem ser interpretados a luz do desenho do estudo. O
pareamento teve como objetivo principal reduzir confundimento por caracteristicas
sociodemograficas No entanto, reconhece-se que a flexibilizagdo do pareamento em
algumas variaveis, necessaria para a inclusao de todos os participantes norte-
americanos, pode ter resultado em confundimento residual. Além disso, o pequeno
tamanho da amostra limita a precisao das estimativas e a generalizagdo dos achados.
As analises nao visam estimar a prevaléncia em nivel populacional, mas sim comparar
padrées de manifestacdes bucais entre individuos especificamente pareados de dois
contextos nacionais distintos.

Em conjunto, esses resultados reforcam que as manifestagbes bucais fazem
parte do amplo espectro clinico da COVID Longa em diferentes contextos nacionais e
sistemas de saude, destacando a necessidade de maior atencédo a saude bucal e ao

cuidado integral dos individuos ap6s a COVID-19.
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5 DISCUSSAO

A presente tese teve como objetivo investigar as manifestagbes bucais
associadas a condi¢ao pos-COVID-19 (COVID Longa), integrando evidéncias de uma
revisao sistematica com meta-analise (Estudo 1) e de um estudo transversal de base
populacional conduzido em um municipio brasileiro de médio porte (Estudo 2).
Adicionalmente, de maneira exploratéria e complementar, a pesquisa incorporou a
percepcao de individuos inseridos em um contexto sociocultural e em um sistema de
saude distinto, por meio de um estudo transversal com populagdes pareadas entre o
Brasil e os Estados Unidos (Estudo 3).

Em conjunto, esses estudos oferecem uma perspectiva abrangente da
tematica, ao combinar a sintese da literatura cientifica com dados primarios de uma
amostra populacional brasileira, acrescidos de uma analise comparativa internacional.
Essa estratégia metodologica permitiu ndo apenas estimar a magnitude das
manifestagdes bucais na COVID Longa, mas também avangar na compreensao das
interagdes entre mecanismos biolégicos subjacentes, determinantes sociais da saude
e implicagdes clinicas da saude bucal na trajetoria de adoecimento e recuperagao pos-
infeccdo por SARS-CoV-2.

5.1 SINTESE DOS PRINCIPAIS ACHADOS

Os resultados desta tese revelam que as manifestagcdes bucais constituem
componentes centrais e persistentes da condi¢cdo p6s-COVID-19 (COVID Longa),
apresentando-se de forma consistente em diferentes escalas de analise e contextos
geograficos.

O Estudo 1 (Revisdo Sistematica e Meta-analise) estabeleceu a base
conceitual do tema ao demonstrar prevaléncias combinadas elevadas de alteragcdes
de paladar e olfato na literatura internacional. Esses achados reforcam a hipotese de
mecanismos biolégicos compartilhados, incluindo injuria glandular, comprometimento
neurossensorial e processos inflamatérios neuroimunes persistentes, que podem
sustentar a cronicidade dos sintomas mesmo apds a fase aguda da infecgao.

No Estudo 2 (Transversal de base populacional), essa evidéncia foi observada
no cenario brasileiro, onde se identificou prevaléncia de 52,9% de manifestacbes

bucais em uma amostra de 1.468 adultos. Destacaram-se a xerostomia (32%), as
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alteracbes de paladar (23,5%) e de olfato (23,8%) como as queixas mais frequentes.
Tais manifestagdes mostraram-se fortemente associadas a presenga de multiplos
sintomas sistémicos, a pior autopercepcdo de saude e a limitagdes funcionais no
cotidiano. Ademais, observou-se um perfil de maior vulnerabilidade caracterizado por
maior ocorréncia em mulheres, individuos com idade superior a 45 anos, menor
escolaridade e presenga de comorbidades preévias.

De forma complementar e exploratoria, o Estudo 3 (Comparativo
Internacional) reforcou a magnitude dessas manifestacdes ao identificar elevadas
porcentagens em ambos os paises analisados (53,6% no Brasil vs. 64,3% nos
Estados Unidos). Ainda que os padrdes de busca por cuidado, 0 acesso aos servigos
e 0s contextos socioeconémicos se mostrem substancialmente diferentes entre os
cenarios, a carga de sintomas bucais manteve-se expressiva, sugerindo que tais
manifestacdes transcendem especificidades dos sistemas de saude e refletem
dimensdes bioldgicas e epidemiolégicas préprias da COVID Longa.

Em sintese, os trés estudos convergem ao demonstrar que a saude bucal ndo
deve ser negligenciada nos protocolos de acompanhamento e reabilitagdo pos-
COVID. Enquanto a revisao sistematica (Estudo 1) consolidou a relevancia cientifica
do fendbmeno, os dados primarios (Estudos 2 e 3) ampliaram sua compreensao ao
evidenciar a dimenséao clinica, funcional e social dessas manifesta¢des, apontando
para potencial demanda reprimida por assisténcia odontologica especializada tanto

no ambito da saude publica brasileira quanto em contextos internacionais.

5.2 PREVALENCIA E NATUREZA DAS MANIFESTAGCOES BUCAIS

Os achados desta tese convergem com evidéncias recentes que situam as
manifestagdes bucais como componentes integrais do espectro clinico da COVID
Longa (Gherlone et al., 2021; Patel; Louca; Machuca Vargas, 2024). Tanto a revisao
sistematica quanto o estudo transversal de base populacional apontam que as
disfungdes gustativas e olfativas permanecem entre os sintomas mais relatados,
corroborando com os estudos de acompanhamento prolongado que demonstram a
persisténcia dessas alteragbes meses apos a infecgdo aguda (Biadsee et al., 2021;
Van Elst et al., 2022). De forma complementar, ainda que com limitagdes inferenciais
préprias do delineamento, o estudo comparativo internacional (Estudo 3) reforgou a

elevada frequéncia autorreferida dessas manifestagbes em distintos contextos
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socioculturais, sugerindo que sua ocorréncia transcende especificidades locais e se
mantém como caracteristica consistente da condi¢ao p6s-COVID.

A elevada frequéncia da xerostomia observada nos estudos 1 e 2 pode refletir
alteracdes estruturais e funcionais das glandulas salivares, associadas tanto a
processos inflamatorios persistentes quanto a disfungbes neuroimunes decorrentes
da infecgao pelo SARS-CoV-2 (Meunier et al., 2021). Evidéncias sugerem que o virus
pode infectar diretamente o tecido glandular, produzindo dano estrutural, como atrofia
acinar, capaz de comprometer a producao salivar e resultar em xerostomia crénica
como sequela da COVID Longa (Alfaifi et al., 2022).

Estudos identificaram ectasia salivar persistente em mais de 40% dos
pacientes até trés meses apos a fase aguda (Gherlone et al.,, 2021). Mais
recentemente, confirmaram, em estudo retrospectivo com analise radiologica e
funcional, individuos previamente infectados pelo SARS-CoV-2 apresentavam
reducao significativa da fungao salivar e aumento do volume glandular, sugerindo uma
combinagdo de dano inflamatdrio direto e disfungédo secretora cronica (Rafatowicz;
Wagner; Rafatowicz, 2025).

Esses achados sustentam a hipotese de que a xerostomia p6s-COVID-19 néo
€ apenas um sintoma subjetivo, mas uma consequéncia fisiopatolégica mensuravel,
possivelmente agravada pelo uso prolongado de medicamentos com efeito de induzir
a xerostomia durante e apos o tratamento da doenca (Rafatowicz; Wagner,;
Rafatowicz, 2025).

A persisténcia da xerostomia, além de comprometer fungbes basicas como
mastigacao, degluticdo e fonagdo, aumenta a susceptibilidade a doencgas carie e
periodontais, impactando de forma relevante a qualidade de vida e o bem-estar oral
desses individuos (Silva et al.,, 2025). Nesse sentido, a xerostomia deve ser
reconhecida como um marcador clinico relevante da condigcédo pés-COVID-19,
demandando monitoramento continuo e abordagem interdisciplinar na atengédo em

saude bucal.
5.3 MECANISMOS FISIOPATOLOGICOS POTENCIAIS
Os resultados obtidos nos dois estudos desta tese, tanto na revisdo

sistematica quanto na analise populacional, indicam que as manifestagdes bucais

associadas a COVID Longa apresentam natureza multifatorial, refletindo mecanismos



97

bioldgicos interligados envolvendo dano tecidual direto, inflamacgéao persistente e
disfuncédo neuroimune.

Evidéncias demonstram que o SARS-CoV-2 apresenta afinidade pelos tecidos
da cavidade bucal, particularmente pelas glandulas salivares, devido a ampla
expressao de receptores ACE2 e TMPRSS2 nas células epiteliais glandulares (Alfaifi
et al., 2022). Essa afinidade viral permite a replicagao local ativa, favorecendo a
instalagdo de processos inflamatérios cronicos acompanhados de alteragdes
estruturais, como atrofia acinar, ruptura ductal e fibrose, com repercussao direta sobre
a funcao secretora salivar (Alfaifi et al., 2022).

Tais alteragbes estruturais comprometem nao apenas o fluxo salivar, mas
também a producdo de peptideos antimicrobianos, como a histatina-5. A reducao
desses componentes foi associada a menor eficacia salivar frente a patdogenos
oportunistas, como Candida albicans, ampliando a vulnerabilidade a infec¢des da
mucosa oral no periodo pés-infeccao (Alfaifi et al., 2022).

Esse conjunto de evidéncias contribui para contextualizar a elevada
frequéncia do sintoma de xerostomia observada no estudo desta tese, sugerindo que
a sensagao de boca seca relatada por parcela expressiva dos participantes nao se
restringe a uma percepgao subjetiva, mas reflete disfuncéo glandular mensuravel
resultante da combinagao entre injuria viral direta e inflamacgao residual.

Para além dos mecanismos glandulares, tem sido proposta a participagao de
vias neuroimunes e neuroinflamatérias no aparecimento de sintomas persistentes da
COVID Longa. O SARS-CoV-2 pode alcancar o sistema nervoso central por meio da
mucosa olfatéria ou por vias neurais, como o nervo vago, atingindo estruturas do
tronco encefalico e interferindo na regulacdo autonémica e sensorial (Proal;
VanElzakker, 2021). Tais alteragdes podem comprometer os processos fisioldgicos
dependentes do sistema nervoso autdnomo, incluindo a secregao salivar, percepg¢ao
gustativa e sensibilidade oral (Meunier et al., 2021; Proal; VanElzakker, 2021).

Adicionalmente, a persisténcia viral em tecidos epiteliais, como as glandulas
salivares e a mucosa olfatoria, apés a fase aguda parece sustentar ativagdo imune
local e sistémica de baixa intensidade, perpetuando o estado inflamatério subclinico
associado a manutencao dos sintomas (Alfaifi et al., 2022; Proal; VanElzakker, 2021).
Essa hipotese explica a coexisténcia, observada nesta tese, entre xerostomia e
disgeusia, manifestagcdes que compartiiham vias fisiopatoldgicas relacionadas a

disfuncédo neuroimune e inflamatéria.
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Assim, os resultados dos estudos realizados indicam que as manifestagées
bucais da COVID Longa devem ser compreendidas como expressodes periféricas de
processos sistémicos complexos, resultantes da convergéncia entre dano glandular,
inflamacéo crénica e disfungao neurologica. Esse entendimento reforga a importancia
da inclusdo da avaliacdo odontolégica e do monitoramento da funcéo salivar nos
protocolos de acompanhamento clinico de individuos com COVID Longa,
considerando que tais alteragdes impactam diretamente a homeostase bucal, a defesa

antimicrobiana e a qualidade de vida.

5.4 FATORES ASSOCIADOS E VULNERABILIDADE

Os resultados do Estudo 2 destacam fatores sociodemograficos como
determinantes relevantes das manifestacdes bucais associadas a COVID Longa. A
maior prevaléncia entre mulheres e individuos com menor escolaridade reflete
padrdes ja observados em outras condi¢cdes crénicas e na propria COVID Longa,
evidenciando a intersecdo entre risco bioldgico e vulnerabilidade social (Subramanian
et al., 2022).

Esses achados dialogam diretamente com desigualdades estruturais de
acesso a saude bucal e ao cuidado longitudinal p6ds-COVID-19. No contexto brasileiro,
a COVID Longa é um fenbmeno que acentua fragilidades preexistentes no Sistema
Unico de Saude (SUS), especialmente no que se refere a organizagao as linhas de
cuidado para condigdes cronicas complexas (Portela et al., 2024; Ramos Jr., 2024).

As condicbes po6s-COVID-19 tem sido descritas como uma “agenda
inacabada do SUS”, marcada pela auséncia de dados nacionais sistematizados,
variacbes nas definicbes de caso e desigualdades de género, idade e renda
observadas nos estudos populacionais realizados no Brasil (Borges; Waldman;
Martins, 2024; Ramos Jr., 2024).

Estudos nacionais recentes reforcam esse cenario ao apontar elevada
proporcao de individuos que relatam sintomas persistentes apds a infeccéo por SARS-
CoV-2 (Batista et al., 2024; Borges et al., 2024), bem como alta demanda por servigos
de saude durante e apos a fase aguda da doenca. Inquérito conduzido com adultos
brasileiros evidenciou que 69% dos participantes elegiveis relataram ndo recuperagao

completa, com predominio de mulheres e ampla diversidade de manifestacbes
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clinicas, além de expressiva busca por servigos de saude (Batista et al., 2024; Ramos
Jr., 2024).

A fragmentacdo inicial da resposta institucional e a necessidade de
coordenacao federal e fortalecimento da Atenc&o Primaria a Saude para organizagao
do cuidado é destacado nesse panorama nacional, 0 que converge com os achados
desta tese, ao evidenciar que a COVID Longa ja se configura como problema
relevante de saude publica no Brasil, demandando organizag¢ao estruturada das redes
de atencao e incorporacao efetiva de equipes multiprofissionais e entre elas, a saude
bucal.

A incorporacédo do Estudo 3 amplia essa analise ao evidenciar que, mesmo
em contextos com sistemas de saude estruturalmente distintos, a carga de
manifestacdes bucais esta presente. Observaram-se diferencas nos padroes de busca
por cuidado, no uso dos servigos odontologicos e nas estratégias individuais de
manejo dos sintomas entre participantes brasileiros e norte-americanos. Tais
contrastes sugerem que, embora a ocorréncia dos sintomas esteja fortemente
ancorada em mecanismos biologicos da COVID Longa, sua experiéncia social,
reconhecimento clinico e possibilidades de manejo sdo mediados pela organizagao
dos sistemas de saude, pelos arranjos de financiamento e pelas barreiras de acesso
ao cuidado.

A combinagdo entre mecanismos biolégicos complexos, como a inflamagao
cronica e a disfuncdo neuroimune e determinantes sociais, incluindo baixa renda,
escolaridade limitada e precarizagao do trabalho, resulta em um duplo gradiente de
vulnerabilidade, em que o risco bioldégico se soma a exclusao social.

Esse cenario contribui para a produgao de invisibilidade clinica no SUS:
pacientes com sintomas persistentes, como xerostomia, disgeusia ou fadiga,
frequentemente ndao encontram servigos organizados para diagndstico e reabilitacao,
permanecendo fora das estatisticas e das politicas publicas.

Sem reconhecimento institucional e com uma atencgéo ainda fragmentada, a
COVID Longa tende a ser negligenciada, convertendo-se em um marcador das
desigualdades sociais e assistenciais (Borges; Waldman; Martins, 2024).

Nesse contexto, a publicagédo de diretrizes nacionais pelo Ministério da Saude
para 0 manejo da condigdo pos-COVID-19 representa um avango relevante no
reconhecimento institucional da sindrome e na tentativa de organizagcao de fluxos

assistenciais no SUS. A Nota Técnica estabelece recomendacdes para identificacéo,
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acompanhamento longitudinal e reabilitagdo multiprofissional de individuos com
sintomas persistentes, atribuindo papel central a Atengcdo Primaria a Saude na
coordenacao do cuidado e no encaminhamento para servigos especializados (Brasil,
2023).

Entretanto, a analise dessas diretrizes a luz dos achados desta tese evidencia
lacunas importantes no que se refere a incorporagdo da saude bucal. Embora
manifestagbes sensoriais, como disgeusia, sejam reconhecidas no documento, ndo
ha diretrizes especificas para avaliagdo odontolégica sistematica, monitoramento da
funcao salivar ou manejo de condi¢gdes como xerostomia. Considerando a elevada
frequéncia dessas manifestagdes observada nos estudos apresentados, tal auséncia
reforga a necessidade de integragcdo mais efetiva da odontologia nas linhas de cuidado
pos-COVID-19, de modo a evitar a perpetuacao da invisibilidade clinica dessas
condi¢gdes no ambito do SUS.

Portanto, compreender as manifestagdes bucais da COVID Longa implica néo
apenas reconhecer seus mecanismos fisiopatoldgicos, mas também os contextos
estruturais que determinam quem adoece, quem é diagnosticado e quem recebe
cuidado. O fortalecimento das redes de atencao integral, com énfase na integracao
da saude bucal ao acompanhamento pés-COVID-19, é essencial para mitigar essas

iniquidades e garantir o direito a reabilitagdo plena no ambito do SUS.

5.5 IMPACTOS FUNCIONAIS E QUALIDADE DE VIDA

Os achados desta tese evidenciam que as manifestagcdes bucais associadas
a COVID Longa nao se restringem a dimenséao sintomatolégica, estando diretamente
relacionadas a piora da autopercepcdo de saude e a reducdo da funcionalidade
cotidiana. No Estudo 2, individuos que relataram alteragdes bucais apresentaram
maior frequéncia de sintomas sistémicos concomitantes e pior avaliacao global do
préprio estado de saude, sugerindo que essas manifestagbes integram um quadro
clinico mais amplo e potencialmente incapacitante.

A literatura demonstra que condigdes bucais exercem impacto significativo
sobre a qualidade de vida relacionada a saude bucal, afetando dimensdes funcionais,
psicoldgicas e sociais (Bendo et al., 2014; Ohi et al., 2022). No contexto da COVID
Longa, a persisténcia de sintomas como xerostomia, disgeusia e alteragdes olfatorias

pode comprometer fungdes basicas, como mastigagao, degluticdo e fonagéo, além de
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interferir na experiéncia alimentar, no prazer associado as refei¢gdes e na interagao
social.

A perda ou distor¢ao dos sentidos do paladar e olfato, em especial, transcende
a limitacdo sensorial, repercutindo sobre aspectos emocionais e identitarios da
alimentacao, podendo desencadear frustragédo, isolamento social e alteragdes no
comportamento alimentar (Watson et al., 2021). Além disso, a sensagao cronica de
boca seca pode aumentar o risco de carie dentaria, doenca periodontal e infeccdes
oportunistas, contribuindo para um ciclo de agravamento da saude bucal e reducao
progressiva da qualidade de vida (Alfaifi et al., 2022; Silva et al., 2025).

Muitos pacientes relatam sentimentos de invisibilidade clinica frente a
persisténcia desses sintomas, o que reforga a necessidade de uma abordagem
humanizada e interdisciplinar (Hopkins et al., 2020). Essa experiéncia subjetiva de
deslegitimacdao pode intensificar sofrimento psicolégico e dificultar a busca por
cuidado. Nesse sentido, reconhecer o impacto funcional das manifestagcdes bucais da
COVID Longa é fundamental para evitar sua trivializagado nos servigos de saude.

Assim, os impactos funcionais observados reforcam que as manifestagdes
bucais devem ser compreendidas como componentes relevantes da carga global da
COVID Longa, exigindo abordagem interdisciplinar e acompanhamento longitudinal
no ambito do SUS. A integracdo da avaliacdo odontolégica aos protocolos de
reabilitacdo pds-COVID-19 é estratégica para preservar funcionalidade, qualidade de

vida e bem-estar desses individuos.

5.6 IMPLICACOES CLINICAS E POLITICAS

Os resultados dos Estudos 1 e 2 sustentam a proposicdo de que as
manifestagbes bucais associadas a COVID Longa devem ser reconhecidas como
marcadores clinicos e funcionais relevantes da condicdo, e ndo apenas como
sintomas periféricos ou autolimitados. Essa compreensao amplia o escopo do cuidado
pos-COVID-19 e reforca a necessidade de incluir sistematicamente a avaliagao
odontoldgica nos protocolos de seguimento e reabilitagdo, especialmente no ambito
da Atengao Primaria a Saude, onde se concentram os casos leves e moderados e
onde se organiza o cuidado longitudinal no SUS.

Do ponto de vista das politicas publicas, essa integragcéo € coerente com os

principios do SUS, particularmente a integralidade do cuidado e a equidade. A COVID
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Longa impde desafios que exigem respostas interdisciplinares e intersetoriais. Nesse
contexto, torna-se fundamental a qualificacdo de equipes de saude bucal para o
reconhecimento precoce das manifestacoes persistentes, bem como a sensibilizagao
dos demais profissionais de saude para a incorporagao dessas queixas N0 processo
de escuta, acolhimento e encaminhamento dos pacientes.

Além da organizacao formal das linhas de cuidado, torna-se imprescindivel
investir em estratégias de Educacdo Permanente em Saude (EPS) como eixo
estruturante da resposta a COVID Longa. A natureza recente da COVID Longa imp&e
desafios cotidianos aos profissionais da Atencdo Primaria a Saude, que
frequentemente relatam inseguranga diagndstica, excesso de informacgdes
fragmentadas e auséncia de protocolos consolidados para manejo dos sintomas
persistentes (Gouvea, 2023).

Estudos nacionais apontam que a capacitagdo permanente das equipes,
associada a construcao coletiva de fluxos assistenciais, favorece o reconhecimento
precoce da condicdo, melhora o acolhimento dos usuarios e fortalece a articulagao
multiprofissional no cuidado longitudinal (Gouvea, 2023; Rodrigues et al., 2025). A
Politica Nacional de Educagao Permanente em Saude (PNEPS), articulada a Politica
Nacional de Humanizacéao, apresenta-se como instrumento estratégico para qualificar
o processo de trabalho e reduzir a invisibilidade clinica da COVID Longa no ambito do
SUS (Brasil, 2026).

No contexto das manifestacdes bucais, a auséncia de diretrizes especificas e
de protocolos estruturados para avaliacdo odontolégica reforca a necessidade de
formagao continuada das equipes de saude bucal e dos demais profissionais da
atencao basica. A incorporacdo da tematica nos espacos de educacdo permanente
pode favorecer o reconhecimento da xerostomia, disgeusia e outras alteragbes
sensoriais como componentes da sindrome pds-COVID-19, evitando subdiagndstico
e fragmentacao do cuidado.

Assim, para além da criacdo de normativas e notas técnicas, a consolidacao
de uma resposta efetiva a COVID Longa exige investimento sistematico na
qualificagao dos trabalhadores da saude, garantindo que o conhecimento produzido
pela pesquisa seja traduzido em pratica clinica integrada, resolutiva e socialmente

sensivel.
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5.7 IMPACTO SOCIAL DA PESQUISA

Os resultados apresentados nessa tese ultrapassam a dimensao da descricdo
das manifestagdes bucais associadas a COVID Longa e se inserem em um campo
estratégico de produgao de conhecimento com implicagdes diretas para a organizagao
do cuidado, a formulagao de politicas publicas e a reducéo de iniquidades em saude.

Ao evidenciar, por meio de revisao sistematica e meta-analise, a presencga da
prevaléncia de alteracdes sensoriais persistentes, o Estudo 1 contribui para consolidar
o reconhecimento das manifestagdes bucais como parte integrante da COVID Longa.
Esse achado amplia a discusséo cientifica ao deslocar essas manifestagdes do campo
dos sintomas secundarios para o de componentes clinicos estruturantes da condigao.

No contexto brasileiro, o Estudo 2 produziu dados primarios sobre a
magnitude dessas manifestagdes em uma ampla amostra de adultos, revelando
frequéncia relevante dessas manifestagdes e associacdo consistente com pior
autopercepcdo de saude e multiplos sintomas sistémicos. Ao identificar maior
ocorréncia entre mulheres, individuos com menor escolaridade e presenca de
comorbidades, a pesquisa evidencia como a COVID Longa opera como amplificadora
de desigualdades pré-existentes, contribuindo para a consolidagcdo de um duplo
gradiente de vulnerabilidade, biolégico e social.

O Estudo 3, ao comparar Brasil e Estados Unidos, amplia o alcance social da
tese ao demonstrar que, embora a ocorréncia das manifestagdes bucais seja elevada
em ambos os paises, os padroes de busca por cuidado diferem substancialmente.
Enquanto no Brasil predominou a procura por servicos formais de saude,
especialmente no ambito publico, nos Estados Unidos observou-se maior frequéncia
de auto manejo e uso de medicamentos adquiridos em farmacias. Esses contrastes
sugerem como a organizagao dos sistemas de saude, as barreiras de acesso e 0s
contextos socioecondmicos modulam a experiéncia da doenga, o reconhecimento
institucional dos sintomas e as trajetérias de cuidado.

Em sintese, esta pesquisa ndo apenas descreve um fenébmeno clinico, mas,
amplia o entendimento da COVID Longa como uma questao complexa e que demanda
respostas estruturais.

A pesquisa contribui ainda para a visibilidade cientifica e clinica das
manifestagdes bucais associadas a COVID Longa, reduzindo a invisibilidade dessas

condi¢cdes tanto nos servicos de saude quanto na producdo cientifica. Ao oferecer
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evidéncias robustas, o estudo oferece evidéncias para a formulacdo e o
aprimoramento de politicas publicas, especialmente as voltadas para a saude bucal,
dessa forma reforgando a incorporagao dessa linha de cuidado em futuras diretrizes
e protocolos clinico-assistenciais, em ambito nacional, estadual e municipal, voltados
ao acompanhamento da COVID Longa.

Ao defender a integragcao da odontologia no acompanhamento longitudinal de
pessoas com condigdes pds-COVID-19, a tese reforga o principio da integralidade e
contribui para consolidar a compreenséo da saude bucal como parte indissociavel da
saude geral.

No campo formativo, a tese coloca como uma necessidade a incorporacao da
tematica da COVID Longa nos processos de educacao permanente, fortalecendo a
qualificacdo das equipes e estimulando a traducdo do conhecimento cientifico em
pratica clinica e de trabalho.

Assim, ao articular evidéncias epidemioldgicas, de vulnerabilidades e
comparagdes populacionais, a tese contribui para posicionar a saude bucal no debate
sobre condi¢des crénicas emergentes e reafirma o compromisso com uma saude
publica mais integrada, equitativa e sensivel as experiéncias concretas dos individuos

afetados

5.8 LIMITACOES E PERSPECTIVAS FUTURAS

Os estudos apresentam limitagdes inerentes aos seus delineamentos
metodoldgicos. No Estudo 1, a heterogeneidade dos métodos, instrumentos de coleta
e definicbes operacionais de sintomas nos estudos primarios incluidos na revisao
sistematica limita a precisdo das estimativas combinadas. Diferencas quanto ao tempo
de seguimento, critérios diagndsticos de COVID Longa e formas de mensuracao de
alteracbes sensoriais podem ter contribuido para a variabilidade observada. Ainda
assim, o uso de modelos de efeitos aleatdrios, a avaliagcdo do risco de viés e a
condugao rigorosa segundo as recomendagbdes do protocolo PRISMA conferem
robustez e transparéncia ao processo de sintese das evidéncias.

O Estudo 2, por sua vez, apresenta limitagdes relacionadas ao delineamento
transversal e ao uso de dados autorrelatados, o que impede estabelecer relacbes
temporais ou inferéncias causais entre infeccdo por SARS-CoV-2 e manifestacdes

bucais persistentes. Além disso, a auséncia de exames clinicos padronizados
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impossibilita a confirmacao objetiva de alteragdes salivares ou gustativas. Contudo,
seu principal mérito reside no fato de ter sido conduzido com uma populagao
majoritariamente ndo hospitalizada, composta por individuos que vivenciaram formas
leves a moderadas da COVID-19. Essa caracteristica amplia significativamente a
relevancia dos achados, ao demonstrar que a sintomatologia persistente da COVID
Longa nao se restringe a casos graves, mas também afeta grupos populacionais
amplos e socialmente ativos.

Embora os inquéritos telefénicos apresentem desafios operacionais e
potenciais vieses de resposta, a estratégia metodolégica adotada no Estudo 2 se
apoia em um modelo amplamente consolidado no Brasil. O sistema de Vigilancia de
Fatores de Risco e Protecdo para Doengas Crdnicas por Inquérito Telefénico (Vigitel)
constitui um exemplo bem-sucedido e reconhecido de aplicagdo consistente desse
tipo de abordagem, demonstrando sua viabilidade, robustez e valor para o
monitoramento em saude publica(Brasil; Secretaria de Vigilancia em Saude e
Ambiente; Departamento de Andlise em Saude e Vigilancia de Doengas N&o
Transmissiveis, 2023). Assim, ainda que apresente limitacbes, o delineamento
utilizado no Estudo 2 se alinha a um método validado nacionalmente, conferindo
solidez a coleta de dados e legitimidade aos resultados obtidos.

O Estudo 3, de carater comparativo internacional, também apresenta
limitagcbes além da pequena amostra, decorrentes do uso de autorrelato e de possiveis
diferencgas culturais na percepcao e descricao dos sintomas. Ademais, variagées nos
sistemas de saude, nos padrbes de acesso ao cuidado e nas estratégias individuais
de manejo podem influenciar a forma como as manifestagdes sdo reconhecidas e
relatadas. Apesar dessas limitacdes, a comparacéo entre contextos estruturalmente
distintos constitui um ponto forte da pesquisa, ao evidenciar que a elevada carga de
manifestagbes bucais persiste mesmo diante de diferentes modelos assistenciais,
reforcando o carater transversal e global do fenémeno.

Os resultados da tese lancam nova luz sobre a persisténcia de multiplos
sintomas, bucais e sistémicos, apds a fase aguda da doenga, confirmando que a
COVID Longa € uma condigao multifacetada que atravessa diferentes dimensdes da
saude. No contexto especifico das manifestagdes bucais, mais do que estabelecer se
sao efeitos diretos da infeccido viral ou consequéncias secundarias de processos

inflamatdrios, medicamentosos ou imunoldgicos, o que se revela é que essas
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manifestagdes existem, sdo frequentes e representam desconfortos e limitagdes reais
para os individuos acometidos.

Esses sintomas, frequentemente percebidos como “menores” por sua
localizagdo na cavidade bucal, configuram expressdes concretas de sofrimento e
disfungao funcional. Ao afetarem o paladar, a alimentagao, a fala e a interagéo social,
impactam diretamente a qualidade de vida e o bem-estar psicologico, sendo ainda
sub-reconhecidos nos servigos de saude.

Diante desse cenario, pesquisas futuras devem priorizar: Estudos
longitudinais, capazes de acompanhar a evolugao temporal das manifestagdes bucais
e sua possivel remissado ou cronificagdo; Avaliagdes clinicas padronizadas, incluindo
testes objetivos de fungéo salivar e gustativa, bem como marcadores inflamatérios e
imunoldgicos; Abordagens interdisciplinares, que integrem odontologia, medicina,
psicologia e saude coletiva; Analises de implementagdo em saude publica, voltadas
a incorporagao efetiva da saude bucal nas linhas de cuidado da COVID Longa;
Investigagdes sobre intervengdes terapéuticas, visando estratégias preventivas e de
reabilitacdo que contemplem a complexidade biopsicossocial da condicdo.

Assim, ao mesmo tempo em que se reconhece as limitagbes metodoldgicas,
desta tese, entende-se que os achados contribuem para a consolidacdo de uma
agenda de pesquisa necessaria € ainda em expansao, reafirmando a importancia de
compreender a COVID Longa e de integrar a saude bucal como componente

indissociavel do cuidado integral.
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6 CONCLUSAO

Esta tese investigou as manifestagcdes bucais associadas a COVID Longa a
partir da integracao de evidéncias da literatura cientifica, dados populacionais e uma
analise comparativa internacional. A sintese das evidéncias disponiveis indica que
sintomatologias como xerostomia, alteracbes de paladar e lesbes em mucosas
figuram entre as manifestac¢des relatadas da condi¢cédo pés-COVID-19, embora ainda
persistam limitagdes metodoldgicas e lacunas conceituais nos estudos publicados.

A analise de uma amostra populacional composta majoritariamente por
individuos néo hospitalizados demonstrou que tais manifestacbes sao frequentes
mesmo entre pessoas que vivenciaram formas leves ou moderadas da infecgido. Além
disso, a comparagao entre participantes do Brasil e dos Estados Unidos evidenciou a
presengca consistente dessas alteragdes em contextos distintos, reforcando sua
ocorréncia em diferentes populagdes.

Em conjunto, os achados permitem concluir que as manifesta¢cdes bucais
constituem componentes clinicos relevantes da COVID Longa, apresentando-se de
forma recorrente apds a infeccdo pelo SARS-CoV-2 e em diferentes cenarios
populacionais. Sua identificacdo contribui para ampliar a compreensdo sobre os
efeitos persistentes da doenca e reforca a necessidade de considera-las no cuidado
as pessoas afetadas. Esses resultados oferecem subsidios para o avanco do
conhecimento cientifico sobre o tema e para o aprimoramento das estratégias de

monitoramento e manejo clinico da COVID Longa.
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APENDICE A — QUESTIONARIO (ESTUDO 2)

Inquérito populacional sobre manifestacbes bucais associadas a COVID

Longa.

10/11/2023, 17:37

Covid Longa Ponta Grossa Populacional | REDCap

B Data Dictionary Codebook

10-11-2023 17:37

Caso o participante recuse, e a recusa for falta de tempo,
oferega o agendamento da ligagdo em horario e dia
possivel para o participante.

Realizar até 3 tentativas.

Se o participante concordar em participar, leia o termo de
consentimento livre e esclarecido versao resumida.
Solicite o e-mail do participante para enviar Copia do TCLE
quando encerrar a entrevista.

# | variable / Field Name Ffeld Label Field Att'nhutes (Field Type, Validation, Choices,
Field Note Calculations, etc.)
Instrument: Apresentagao pesq (apr _pesquisa)
1 [record_id] Record ID text, Identifier
2 | [apresenta_pesquisa] Para ler ao PARTICIPANTE antes de iniciar a entrevista descriptive
0Ol Sr(a). .Sou___ . Estouligando da Central
de Teleatendimento da Fundacao Municipal de Satde de
Ponta Grossa e UEPG. Estamos acompanhando a satde
da pessoas que tiveram COVID-19. E uma oportunidade
para vocé falar sobre o assunto. O estudo ajudara vocé e a
populagdo. Os resultados do estudo serao Uteis para
melhorar as politicas de satde da cidade.
A pesquisa durara cerca de 15 minutos.
3 | [concorda_pesquisa] O Sr(a) concorda em participar? radio
0 Sim
1| Nao
4 | [recomenda_pesquisa] RECOMENDACOES descriptive

5 | [email_participa]

e-mail do participante:

text (email), Identifier

6 | [apresentao_pesquisa_comple
te]

Section Header: Form Status

Complete?

dropdown
0 [ Incomplete

1 | Unverified

2 [ Complete

Instrument: Tcle (tcle)

7 | [tcle_aceite]

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDOO Sr(a)
esta sendo convidado(a) a participar como voluntario(a)
da pesquisa: "PANDEMIA DA COVID-19: CARACTERISTICAS
E RESPOSTAS DO SISTEMA UNICO DE SAUDE E VIGILANCIA
DA COVID-LONGA EM MUNICIPIO DE MEDIO PORTE." O
estudo pretende investigar e descrever a frequéncia,
manifestagdes e a resposta do sistema de satide sobre a
COVID-Longa. A COVID-Longa sdo sintomas, ou novas
doengas, que aparecem em pessoas que tiveram COVID-
19 e tém longa duracgao. Sao condigdes variadas como
fadiga, cansaco, perda de meméria, dores, esquecimento,
queda de cabelo, doengas cardiacas e outras. Nesta
pesquisa sobre a COVID-Longa, o Sr(a) participara de uma
entrevista por telefone, confidencial, sem custos e
voluntariamente. O Sr(a) ndo serd remunerado para
participar da pesquisa, € livre para recusar-se a participar,
retirar seu consentimento ou interromper a participacdo a
qualquer momento. Sua recusa em participar ndo tera
qualquer penalidade ou perda de beneficio. Os
pesquisadores tratarao a sua identidade com respeito,
garantindo o sigilo e confidencialidade dos seus dados
pessoais. Em caso de ddvidas o Sr (a) podera contatar o
Departamento de Satde Publica da UEPG no telefone (42)
3220-3350, ou o Comité de Etica em Pesquisa da
Faculdade de Saude Publica da Universidade de Sao Paulo
no telefone (11) 3061-7779.

descriptive, Required
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8 | [tcle_concorda]

0 Sr.(a) foi devidamente esclarecido pelo TCLE e concorda
em participar da pesquisa?

checkbox

0| tcle_concorda__0 | Si

m

1| tcle_concorda__1 | Nao

Custom alignment: RH

9 | [tcle_complete]

Section Header: Form Status

Complete?

dropdown

0 [ Incomplete

1 | Unverified

2| Complete

Instrument: Dados Covidlonga (dados_covidlonga)

10 | [data_entrevista]

Section Header: [.DENTIFICACAO DO PARTICIPANTEVamos comegar @
entrevista com algumas perguntas sobre vocé que nos ojudardo a
identificé-lo.

Data da entrevista

text (date_dmy, Min: 2023-04-25, Max: 2023-12-31)
Custom alignment: RH

11 | [nome]

Qual o seu nome completo?

text, Required, Identifier
Question number: 1

12 | [data_nasc]

Qual a data do seu nascimento?

text (date_dmy), Required
Question number: 2

13 | [sexo_biologico]

Qual o seu sexo bioldgico (ao nascer)?

radio

0 [ Feminino

1 [ Masculino

2 | Prefiro ndo dizer

Custom alignment: RH

14 | [bairro_reside]

Qual é o bairro da sua residéncia?

dropdown

0 [Centro

Uvaranas

Oficinas

Olarias

Esplanada

Nova Russia

Santa Paula

Jardim Carvalho

Neves
Chapada
10 | Cara-Cara

1

v lo|vw|lo|lo|[s]|lw]|n

Periquitos

12 | Col6nia Dona Luiza

13 | Contorno
14 | Orfas
15 | Ronda

16 | Outros

17 | N&o resido em Ponta Grossa

Question number: 14

15 | [cep_residencia]

Qual o CEP da sua residéncia?

text (number)
Custom alignment: RH

16 | [raca_cor]

Qual a sua raga/cor?

radio
0| Branca

1| Preta

Amarela

Parda

Ignorado

2
3
4| Indigena
5
6

Prefiro ndo dizer

Custom alignment: LV
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17

[idade)

Qual a sua idade (anos)?

calc

Y

Calculation: rounddown(datediff([data_nasc], 'today’,

[escolaridade ]

Qual o seu maior nivel escolar concluido?

radio
0 | Analfabeto

Ensino fundamental incompleto

Ensino fundamental completo

Ensino profissionalizante/técnico

Ensino médio

Graduagao (universidade)

Especializagdo

Mestrado

Doutorado

v lo|vl|lo|lv|s|lw]|n

Pés-Doutorado

0 | Prefiro nao dizer

Custom alignment: LV

[ocupacao]

Vocé trabalha com o qué?

text
Question number: 10

20

[ tempo_ocupacao ]

Ha quantos anos vocé trabalha nesta ocupacdo?

text
Question number: 11

2

[trabalha_atualmente ]

Atualmente vocé exerce a mesma fungdo no trabalho que
exercia quando teve COVID-19?

radio

0|Sim

1| Nao. Tive nova oportunidade profissional na
mesma profissao.

2 | N&o. Fui readaptado(a) a nova fungéo no
trabalho por causa das consequéncias da
CovID-19

3 | Nao. Fui readaptado(a) a nova fun¢do no
trabalho por motivos que nao envolvem a
CovID-19

S

Nao. Mudei de profissao.

[

Nao. Outros

o

Prefiro néo dizer

Custom alignment: LV

22

[renda_familiar]

Section Header: L. CARACTERISTICAS SOCIODEMOGRAFICAS E HABITOS DE
VIDAA seguir forei algumas perguntas sobre seus hébitos de vida e
condicdes sociodemogrdficas.

Qual é a renda total da sua familia em salarios-minimos?

0 Saldrio-minimo de 2023=R$ 1.302,00

radio

0 [ menos de 1 salario-minimo

1 [ Um salario-minimo

2 a 4 salarios-minimos

5 a 7 salarios-minimos

8 a 10 salarios-minimos

sem renda familiar

2
3
4
5| mais 10 salarios-minimos
6
7

prefiro ndo dizer

23

[casa_propria]

A sua casa é propria, alugada ou cedida?

radio
0 | Prépria

Alugada
Cedida

N

w

Prefiro ndo dizer

Custom alignment: RH

24

[n_moradores ]

Qual é o numero total de pessoas que moram na sua
casa?

text (number, Min: 1, Max: 100)
Question number: 19

25

[ n_comodos_dormir ]

Quantos cdmodos na sua casa sao usados para dormir?

text (number, Min: 1, Max: 100)

Question number: 20
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26 | [tabagismo]

Vocé ja fumou ou fuma? (se parou de fumar, pergunte ha
quantos anos deixou de fumar).

radio

0 [ Nunca fumou

Ex-fumante < 5 anos

Ex-fumante >5 anos

Fumante atual

outros - narguile

2
3
4| outros-cigarro eletronico (ex: viper, pod, vaper)
5
6

Prefiro ndo dizer

Custom alignment: LV

27 | [tabagismo_quantidade ]

Show the field ONLY if:
[tabagismo] = '3 or [tabagism
0] ='4' or [tabagismo] = '5'

Quantos magos de cigarro vocé fuma por dia?
1 mago=20 cigarros

radio

0| < de 1 mago/dia

1| 1 macgo/dia

2 magos

2
3|>2magos
4

2-3 vezes/semana (para narguilé ou cigarro
eletrénico)

[

diariamente (para narguilé ou cigarro eletrénico)

o

prefiro ndo dizer

Custom alignment: LV
Field Annotation: if(tabagismo="Sim")
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28 | [doencas_precovidaguda ]

Section Header: //l. CONDICOES CRONICAS DE SAUDE PRE-EXISTENTES A
COVID AGUDA As perguntas que Ihe farei o seguir serGio sobre @ sua
G0 de saude ANTES da COVID-19,

Antes da COVID-19, algum médico havia |he dito que vocé
tinha as condigdes que vou lhe falar a seguir?
£ possivel marcar mais de uma opgdo

checkbox

0 | doencas_precovidaguda__0

Doenga crénica
do coragdo ou
Vasos
sanguineos
(exceto, pressdo
alta)

doencas_precovidaguda__1

Doenga crénica
nos pulmées

N

doencas_precovidaguda__2

Doenga cronica
nos rins

w

doencas_precovidaguda__3

Pressdo Alta
(hipertensdo
arterial)

~

doencas_precovidaguda__4

Doenga
neurologica
como, por
exemplo,
Alzheimer,
Parkinson,
epilepsia,
aneurisma,
enxaqueca, AVC
e outras

[

doencas_precovidaguda__5

Transtornos
psiquiatricos
(transtorno de
ansiedade,
transtornos de
humor,
depressao,
psicoses,
esquizofrenia e
outras)

o

doencas_precovidaguda__6

Cancer

~

doencas_precovidaguda__7

Diabetes

)

doencas_precovidaguda__8

Fazia uso de
oxigénio
suplementar
em casa em
cilindro, baldo
ou conversor
por problemas
respiratorios
cronicos

©

doencas_precovidaguda__9

Doenga crénica
no figado

10 | doencas_precovidaguda__10

HIV/AIDS

doencas_precovidaguda__11

Outras

12 | doencas_precovidaguda__12

N&o tinha
condigbes
cronicas antes
da COVID-19
aguda

29 | [reinfecta_covid19]

Section Header: /V.DADOS SOBRE A COVID-19 AGUDANas préximas
questdes, vou lhe perguntor sobre quando teve o COVID-19 (fose aguda).

Vocé teve COVID-19 aguda mais de uma vez?

30 | [num_reinfecta_covid]

Show the field ONLY if:
[reinfecta_covid19] = ‘0"

Se o participante teve COVID-19 aguda mais de uma vez,
pergunte:Quantas vezes vocé teve COVID-19 aguda?

N
IS

3|50u+

Custom alignment: RH
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31 | [covid_grave] Quando vocé teve COVID-19 aguda mais de uma vez, qual | radio
foi a mais grave?
Show the field ONLY if: g 0| tavez
[reinfecta_covid19]="0' 1| 2avez
2|3avez
3|4avez
4| 5a vez ou outras
32 | [data_covid_19_aguda] Qual 0 més e 0 ano que vocé teve COVID-19 aguda pela text (date_dmy, Min: 2020-02-01, Max: 2023-12-31)
primeira vez? Obs: no campo do dia, inserir 01 para todos
os entrevistados. Anotar apenas més e ano.
ENTREVISTADOR ATENGAO: anotar o més e o ano. No campo do dia
inserir 01 para todos.
33 | [tratamento_covid_19] Quando teve COVID-19 aguda vocé foi tratado no SUS, radio
convénio ou servigo particular? (1a. COVID) 0l sus
Anotar dados da Primeira COVID 1 | servigo privado/convénio
2| ambos
3 | ndo procurei servigo de satde
4| n&o se aplica
34 | [atendimento_covid_19] Onde vocé vocé foi atendido quando teve COVID-19? (1a. | radio
COVID]
Show the field ONLY if: ) ofuT
[tratamento_covid_191="0' O | 4...1o- o senvico de saiide de maior complexidade. Anotar dados da 1 | Clinica de hospital
[tratamento_covid_19] ="1"or | primeira covin. —
[tratamento_covid_19] = '2' 2| Tratado em domicilio
3| Telemedicina
4 [ Unidade Basica de Saude (Posto de saude)
5 | Consultério privado
6 [ Ambulatério de especialidades
7| UPA
8 | Autocuidado e automedicagdo em casa
35 | [interna_covid] Vocé foi internado em hospital por causa da COVID-19 radio
aguda? (1a. COVID) 0l sim
Anotar dados da Primeira COVID
1| Nao
Custom alignment: RH
36 | [data_internacao_covid1$] Em caso de internagao hospitalar, pergunte ao text (date_dmy, Min: 2020-02-01, Max: today)
. y entrevistado: Qual o més e o ano da sua internagdo no
S_how the ﬂe!d ?NLY N hospital por COVID-19 aguda? (1a COVID)
linterna_covid] =0 para o campo do dia, marcar 01 para todos entrevistados. Anotar dados
da Primeira COVID
37 | [data_alta_covid19] Qual o més e o ano da sua alta hospitalar por COVID-19 text (date_dmy, Min: 2020-02-01, Max: today)
\ = aguda? (1a. COVID)
Show the field ONLY if: para o campo do dia, marcor 01 para todos entrevistodos. Anotar dados
[interna_covid] ='0" da Primeira COVID.
38 | [dias_internacao_covid19] Quantos DIAS vocé esteve internado quando teve a text (number, Min: 0, Max: today)
i iz COVID-19 aguda? (1a. COVID)
Show the field ONLY if: Anotar dados da Primeira COVID. anote somente o valor. Ex: 1, 2, 10, 30,
linterna_covid] ='0" etc. NAQ insira a polavra “dias™!
39 | [intubacao_covid19] Quando teve COVID-19 aguda, vocé foi intubado para radio
receber oxigénio? (1a. COVID i
Show the field ONLY if BEnloty ) 1] Sim
(interna_covid] = 0" Anotar dados da Primeira COVID 0| Nao
Custom alignment: RH
40 | [vacina_covid19] Section Header: V.VACINACAOAS préximas perguntas serdo sobre radio
vacinogdo contra a COVID-19. )
1|Sim
Vocé ja tomou alguma vacina contra a COVID-19?
0| Néo
Custom alignment: RH
Question number: 48
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41 | [doses_vacina]

Show the field ONLY if:
[vacina_covid19]="1"

Se o participante vacinou contra a COVID-19, pergunte:

Qual o numero de doses recebidas?

radio

]
2[7]
3[3]
4[4]
s}

Custom alignment: RH

42 | [motivo_semvacina]

Show the field ONLY if:
[vacina_covid19]='0'

Se o participante ndo vacinou contra a COVID-19,
pergunte: Qual o motivo de vocé ndo ter vacinadoa 1°
dose contra a COVID-19?

(Perguntar apenas pora participantes NAO VACINADOS)

dropdown

0 | Perda da data

1 | Estava doente no momento da vacinagdo

2 | Estava doente e o profissional de satide
contraindicou a vacinagao

Reacdo adversa em vacinas anteriores

Houve falta da vacina

Horério de Atendimento da sala de vacina

Dificuldades no agendamento e desistiu

MBI

Acredito que novas vacinas podem causar mais
riscos que vacinas ja conhecidas

8 | Estava preocupado sobre os eventos adversos
graves da vacina contra a COVID-19

9 | N&o acredito que vacinas sdo importantes ou
efetivas

10 | Crengas culturais ou religiosas

Tomei medicamentos que creio prevenirem a
COVID-19 e ndo preciso da vacina

Custom alignment: RH
Question number: 50
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43

[motivo_vacina_parcial]

Show the field ONLY if:
[doses_vacina]="1"

Se o participante fez apenas 1 dose da vacina contra a
COVID-19, pergunte: Qual o motivo de vocé ndo ter feito a
2°, 3°, 4° doses da vacina contra a COVID-19?

Ler os opgdes. Pode marcor mais de uma alternativa.

checkbox

1

motivo_vacina_parcial__1

Perda da data

2

motivo_vacina_parcial__2

Estava doente no
momento da
vacinagdo

motivo_vacina_parcial__3

Estava doente e 0
profissional de
saude
contraindicou a
vacinacdo

motivo_vacina_parcial__4

Reacdo adversa
em vacinas
anteriores

motivo_vacina_parcial__5

Houve falta da
vacina

motivo_vacina_parcial__6

Horario de
Atendimento da
sala de vacina

motivo_vacina_parcial__7

Dificuldades no
agendamento e
desistiu

motivo_vacina_parcial__8

Acredito que
novas vacinas
podem causar
mais riscos que
vacinas ja
conhecidas

motivo_vacina_parcial__9

Estava
preocupado sobre
05 eventos
adversos graves
da vacina contra a
CovVID-19

motivo_vacina_parcial__10

Nao acredito que
vacinas sdo
importantes ou
efetivas

motivo_vacina_parcial__11

Crengas culturais
ou religiosas

motivo_vacina_parcial__12

Acredito que uma
ou duas doses foi
suficiente e ndo
preciso de doses
de reforgo

motivo_vacina_parcial__13

Tomei
medicamentos
que creio
prevenirem a
COVID-19 e ndo
preciso da vacina

14

motivo_vacina_parcial__14

Prefiro nao dizer

[ complicacao_poscovid19]

Section Header: VILEVENTOS £ CONDICOES POS-COVID (COVID-Longa) A
seguir vou Ihe fozer algumas perguntos sobre o que aconteceu DEPOIS
que vocé teve COVID-19.

Apds a COVID-19 aguda, vocé teve alguma complicagao de
saude ou sentiu algum sintoma que nunca tinha sentido
antes?

radi

o

1

Sim

0

Néo

Custom alignment: RH

45

[ complica_poscovid]

Show the field ONLY if:
[complicacao_poscovid19])=1

Qual foi a complicacdo ou novo sintoma que vocé sentiu
apds a COVID-19 aguda?

text

Custom alignment: RH
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46 | [sintomas_poscovid] Informe se vocé teve algum dos sintomas que lerei a checkbox
seguir, apds a COVID-19 aguda 1 |sintomas_poscovid__1 | Cansago
(Os sintomas deve ser em relagdo a COVID aguda com
complicagio) 2 |sintomas_poscovid__2 |Fraqueza
Quando o participante teve COVID aguda mais de uma vez, anotar os : "
sintomas pés-COVID da COVID aguda que COMPLICOU. Pode marcar 3 [sintomas_poscovid__3 | Falta de gosto ao
mois de uma opgao comer (paladar)

4 | sintomas_poscovid__4 | Dificuldades para
sentir o cheiro das
coisas e alimentos
(olfato)

5 |sintomas_poscovid__5 | Palpitagdes no
coragao

6 |sintomas_poscovid__6 |Aperto no peito

7 |sintomas_poscovid__7 [ Dor de cabega

8 |sintomas_poscovid__8 | Queda de cabelo

9 |sintomas_poscovid__9 | Vermelhidao ou
coceira na pele

10 | sintomas_poscovid__10 | Voémito e diarreia

11 | sintomas_poscovid___11 | Ansiedade

12 | sintomas_poscovid__12 | Depressao

13 | sintomas_poscovid__13 | Perda da meméria

14 | sintomas_poscovid___14 | Dificuldades para
dormir

15 | sintomas_poscovid___15 [ Dificuldades para
respirar

16 | sintomas_poscovid__16 | Dor generalizada no
corpo

17 | sintomas_poscovid__17 | Dores nas
articulagdes

18 | sintomas_poscovid___18 | Alteracdes na
pressdo arterial
(baixa ou alta)

19 | sintomas_poscovid___19 | Piora no controle das
doengas cronicas
existentes antes da
COvID-19

20 | sintomas_poscovid___20 | Outros

21 [ sintomas_poscovid___21 [ ndo tive sintomas
pos-COVID

47 | [ordem_covidcomplicada] Em qual das COVID-19 aguda, vocé teve complicagao de radio
salde ou sentiu algum sintoma que nunca tinha sentido
Show the field ONLY if e 8 4 0| 1a. covip
[reinfecta_covid19]="0" 1| 2a. COVID

2| 3a.COVID

3| 4a.COVID

4 | 5a. COVID ou outras

5 | ndo tive complicagdes apés a COVID-19

48 | [data_sintomas_poscovid ] Quando vocé comegou a sentir as complicagoes e radio
sintomas pés-COVID citados? 0| <1 més apos a COVID aguda

1] 1-3 meses ap6s a COVID aguda

2| 3-6 meses ap6s a COVID aguda

3| 6-12 meses apés a COVID aguda

4|1 ano ou + ap6s a COVID aguda

5| ndo sei

6 | ndo tive sintomas po6s-COVID

49 | [duracao_poscovid] Quantos meses duraram os sintomas p6s-COVID citados | text (number, Min: 1, Max: 50)
3 anteriormente?
Show the field ONLY if: ATENGAO ENTREVISTADOR: anotar o valor em meses completos. 1 ano=12
[data_sintomas_poscovid] <= | reses, Obs: NAO inserir a palavra “meses”. Apenas o nimero.
4
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50 | [doenca_poscovid]

Section Header: Falaremos agoro se vocé percebeu o aparecimento de
NOVAS DOENGAS apds a COVID-19

Apods a COVID-19 aguda, vocé tem ou teve alguma doenca
que ndo tinha antes? (as respostas devem ser em relagéo
a COVID aguda com complicagao)

Se o participante teve COVID aguda mais de uma vez, anotar doengas
que aparecerem apos o evento do COVID-19 oguda que COMPLICOU.

radio
1]Sim

0| Ndo

Custom alignment: RH

5

[doencas_poscovid]

Show the field ONLY if:
[doenca_poscovid]='

Vou ler algumas opgdes e vocé me informe qual(is)
doencgas a seguir vocé foi diagnosticado apés a COVID-19?
£ possivel marcar mais de umo opgao

checkbox

0 | doencas_poscovid__0

Doengas do coragdo ou
vasos sanguineos

1| doencas_poscovid__1

Doencas pulmonares

2 | doencas_poscovid___2 | Doengas musculares

3 | doencas_poscovid___3 | Doengas
gastrointestinais

4| doencas_poscovid__4 | Doengas da pele/cabelo

5 | doencas_poscovid__5 | Condigdes neurolégicas

(distarbios de memoria,
€ognigdo, SoNno e outras)

6 | doencas_poscovid__6

Transtornos
psiquidtricos
(ansiedade, humor,
depressdo e outras)

7 | doencas_poscovid__7

Piora no controle das
doengas cronicas
existentes antes do
quadro agudo da

COVID-19
8 | doencas_poscovid___8 | Outras
9 | doencas_poscovid__9 [ N&o tive doengas Pés-

COVID e ndo tive piora
das doengas que ja
tinha antes da COVID-19

Question number: 71

52 | [duracao_covidlonga]

As complicagdes, sintomas ou novas doengas, que
surgiram ap6s a COVID-19, permanecem até a data desta
entrevista? (em relagdo a COVID aguda com complica¢éo)
Quando o participante teve COVID mais de uma vez, questione em
relagdo & COVID aguda com complicagdo

radio

1]Sim

0| Nao

Custom alignment: RH

53 | [medica_poscovid]

Show the field ONLY if:
[complicacao_poscovid19]="1"
or [doenca_poscovid]="1"

Vocé usou, ou ainda tem usado, medicagGes para os
sintomas ou doengas que teve depois da COVID-19?

Quando o participante teve COVID mais de uma vez, questione em
relado & COVID aguda com complicagdo

radio

1| Sim

0| Nao

Custom alignment: RH

54 | [nome_medica_poscovid]

Show the field ONLY if:
[medica_poscovid] = "1

Fale-me o0 nome dos medicamentos que vocé usou, ou
tem usado, para as complicacdes, sintomas ou doengas
que teve ap6s a COVID-19?

anotar os nomes dos medicamentos (comercial ou genérico), e separor
um medicomento do outro por virgula

notes
Custom alignment: RH
Question number: 76

55 | [atende_poscovid]

Show the field ONLY if:
[complicacao_poscovid19]=
1" or [doenca_poscovid]="1"

Apds a COVID-19 aguda, vocé precisou de atendimento de
satde por complicacao, ou novo sintoma ou nova doenga?
Onde foi o atendimento?

Quando o participante teve COVID mais de uma vez, questione em
relagdo & COVID aguda com complicagdo

radio

0| Sim, em casa

1 | Sim, ambulatorial (clinica, consultério)

2 | Unidade Basica de Saude (posto de saude)

3| Sim, hospitalar

4 Sim, em unidade de urgéncia ou emergéncia
5 | Sim, em mais de um tipo de servigo de saude
6 | Nao precisei de atendimento de saide apés a

COVID-19
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56 | [tipo_sevico_poscovid] Este atendimento ap6s a COVID-19 aguda aconteceu nos | radio
servicos de salide do SUS ou do convénio/particular?
Show the field ONLY if: % P 0|sus
[atende_poscovid]<=4 1 [ Convénio ou particular
2 [ Ambos
Custom alignment: RH
Question number: 54
57 | [num_atende_poscovid ] Apds a COVID-19 quantas vezes vocé precisou de radio
atendimento de satde por alguma complicacdo, sintoma
Show the field ONLY if: PORAE pricag: 0lo
T ou doenga novos?
[atende_poscovid] ='0" or [ate 111
nde_pogcowd] ="1"or [atende | 5., o participante teve COVID mais de uma vez, questione em 2l2
_poscovid] ='2' or [atende_po | reiacio a COVID aguda com complicacio
3" or [atende_posco 3|30u+
58 | [oxig_nios_poscovid] Apos a COVID-19 aguda vocé recebeu terapia com radio
oxigénio por alguma complicagdo, sintoma ou doenga g
Show the field ONLY if: g o plea 3 0 Sim, em casa
[C?mpllcacao_poscowsi’l9']=I Quando o participante teve COVID mais de uma vez, questione em 1 | Sim, ambulatorial
1" or [doenca_poscovidl="1" | elagiio o COVID aguda com complicagdo - -
2| Sim, hospitalar
3| Sim, em casa e unidade assistencial
4| Nao
59 | [dias_oxigenio] Se o participante fez uso de oxigénio suplementar apés a | text (number, Min: 0, Max: 900)
COVID-19 aguda, pergunte: Apés a COVID-19 aguda Custom alignment: RH
Show the field ONLY if: BUCa: REBUNLE: 2P 2 oE 8
L . . durante quantos dias vocé fez uso de oxigénio
[oxig_nios_poscovid] = '0' and
Rraid idl="1" and suplementar?
[oxig_nios_poscovid] =1'and | |\ "o yios completos. WAO anote a palavra “dios”. Apenas o
[oxig_nios_poscovid] = '2' and | ,imero,
[oxig_nios_poscovid] = '3'
60 | [interna_poscovid] Apds a COVID-19 aguda, quantas vezes vocé foi internado | radio
. ¢ em algum hospital por alguma complicacdo, sintoma ou
Show the field ONLY if: d 5 f ROEEE Pcas 0|0
d idl="2 or [ate oenga novos?
[atende: poscot 2 Quando o participante teve COVID mais de uma vez, questione em 11
nde_poscovid] = '3 relagéo & COVID aguda com complicagio =/
3(3o0u+
61 | [semanas_trata_poscovid] Quantos meses vocé tratou, ou estéd em tratamento, para | text (number, Min: 0, Max: 200)
: 5 as complicagdes, sintomas ou doenga que teve ap6s a
Show the field ONLY if: COVID-:’97 5 s b
fcomplicacao_poscovid11= | 414, o vgfor em meses competos. Nao inseri  palavra “meses-.
1" or [doenca_poscovid]="1 Quando o participante teve COVID mais de uma vez, questione em
relagéo & COVID aguda com complicado.
62 | [classifica_atendimento] Como vocé avalia o atendimento recebido nos servicos de | radio
satde quando procurou atendimento por sintomas ou oti
Show the field ONLY if: dancon : P 0| étimo
li id19=1" doengas apresentadas ap6s a COVID-19 aguda?
[compl leacan_poscovk Quando o participante teve COVID mais de uma vez, questione em 1| bom
and [atende_poscovid]<= relao & COVID aguda com complicagao
2 | regular
3| ruim
4| muito ruim
63 | [seguimento_medico] Na data desta entrevista, vocé ainda estd em radio
acompanhamento médico para as complicagées, sintomas || 1 | sim
ou doengas que teve apés a COVID-19?
0| Néo
Custom alignment: RH
64 | [1imita_poscovid] Apds a COVID-19 aguda, vocé sentiu limitagoes para as radio
atividades habituais que realizava antes da doenca? 1| sim
Quando o participante teve COVID mais de uma vez, questione em
relagéio a COVID aguda com complicagdo 0| Néo
Custom alignment: RH
65 | [classifica_saude] Como vocé classifica seu estado de satide no primeiro radio
més ap6s a COVID-19 aguda? 0l 6timo
Quando o participante teve COVID mais de umo vez, questione em 1| bom
relagdo & COVID aguda com complicago
¥ g L 2 | regular
3| ruim
4| muito ruim
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66 | [saude_atual] Como vocé classifica seu estado de satide HOJE? radio

0| 6timo

1| bom

2| regular

3| ruim

4| muito ruim

Question number: 79
67 | [manifesta_bucal] Section Header: Estarnos quase encerrando. Foltam 4 perguntas checkbox

apenas. Vou lhe fazer as dltimas perguntas sobre manifestacées bucais X i
dim da L/owu/ : . | 0 | manifesta_bucal__0 | Alteragdo no paladar,

B . . . que é a mudanga no
Poderia me dlzer. se, ders da (;OVID-1 9 aguda, vocé teve gosto dos alimentos
alguma das manifestacées bucais que eu vou ler para
vocé, e que ndo tinha antes da COVID: 1 | manifesta_bucal__1 | Alteracao de olfato, que
pode anotar mais de uma opgdo caso seja mencionada é mudanca para sentir

o cheiro

2 | manifesta_bucal__2 |Boca seca, também
chamada de
"xerostomia"

3 | manifesta_bucal__3 [ Presenca de feridas na
boca, também
chamadas de "Glceras”

4 | manifesta_bucal__4 | Formigamento facial

5 | manifesta_bucal__5 | Dor nos musculos da
face (rosto)

6 | manifesta_bucal__6 | Fraqueza dos musculos
da face (rosto)

7 | manifesta_bucal__7 | Neuralgia do trigémeo
que é a dor persistente
devido ao nervo
trigémeo

8 | manifesta_bucal__8 | Necrose pulpar, que é a
morte do nervo do
dente

9 | manifesta_bucal__9 |Outros

10 | manifesta_bucal__10 | Nao tive manifestagdes
bucais apés a COVID-19

68 | [inicio_manifesta_bucal] Quando vocé comegou a sentir as manifestagdes bucais radio
po6s-COVID citadas na pergunta anterior? 0| <1 mas apés a COVID aguda

1] 1-3 meses apés a COVID aguda

2| 3-6 meses ap6s a COVID aguda

3| 6-12 meses ap6s a COVID aguda

41 ano ou + apds a COVID aguda

5 | ndo tive manifestagoes bucais

69 | [tempo_manifesta_bucal] Quantos meses duraram as manifesta¢des bucais pés- text (number, Min: 0, Max: 50)
" . COVID citadas?
Show the field ONLY if: anotar somente o volor. NGo inserir o palavro "meses"
[inicio_manifesta_bucal]<=4
70 | [permanece_bucal] As manifestagdes bucais que surgiram apés a COVID-19, dropdown
. ermanecem até a data desta entrevista? i
Show the field ONLY if: P 0]sim
[inicio_manifesta_bucal]<=4 1| Nao
i | [observacoes_entrevistador ] | Section Header: Antes de en: revise o questiondrio e onote as notes
observagdes importantes sobre a entrevista.
Observagdes do entrevistador
72 | [encerramento] X. EncerramentoAgradecemos sua participagdo na descriptive
pesquisa sobre a COVID-Longa Populacional em Ponta
Grossa.Desejamos muita salide!
73 | [entrevistador_nome ] Nome do entrevistador responsavel pela entrevista: text
Custom alignment: RH
74 | [dados_covidlonga_complete] | Section Header: Form Status dropdown
Complete? 0 [ Incomplete
1 | Unverified
2| Complete
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APENDICE B - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
(ESTUDO 2)

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O Sr(a) esta sendo convidado(a) a participar como voluntario(a) da pesquisa:
“PANDEMIA DA COVID-19: CARACTERISTICAS E RESPOSTAS DO SISTEMA
UNICO DE SAUDE E VIGILANCIA DA COVID-LONGA EM MUNICIPIO DE
MEDIO PORTE.”

O estudo tem como objetivo investigar e descrever a frequéncia de casos de
COVID-19 longa, compreender se o quadro da COVID-19 longa é duradouro ou de
recuperagdo parcial, qual o tempo meédio para recuperagdo, segundo o tipo de
manifestacdo, como a COVID-longa se distribui de acordo com as condigdes
socioecondmicas, vulnerabilidades e risco social, se as pessoas estdo tendo acesso para o
diagnostico e tratamento, e se reabilitacdo precoce reduz a duragdo da COVID-19 longa.
Além disso, a pesquisa pretende conhecer a resposta do sistema de saude sobre a
vigilancia e tratamento da COVID-19 longa.

O Sr(a) contribuira para que conhecamos a frequéncia da COVID-longa no
municipio de Ponta Grossa, e as respostas dos servigos de saude. Isso apoiara no
planejamento e tomada de decisoes.

Esta pesquisa pode trazer cansaco, desconforto ou constrangimento ao responder
os questionamentos e participar da entrevista, mas, as questoes foram elaboradas para que
estes riscos sejam minimos. E, a qualquer momento, a entrevista podera ser suspensa a
pedido do participante da pesquisa.

A pesquisa € um inquérito epidemiologico telefonico e, portanto, o Sr(a)
participara de uma entrevista por telefone, mediante seu consentimento. A respostas serdao
anotadas em plataforma online e, posteriormente, analisadas em conjunto com todas as
respostas de todos os participantes da pesquisa. A entrevista é confidencial. Porém, sera
gravada para arquivo do grupo de pesquisa e disponibilizagdo ao entrevistado, caso vocé
solicite. Nao havera custos para o Sr(a) ao participar do estudo. As despesas da pesquisa
serdo absorvidas pelos pesquisadores. O Sr(a) ndo sera remunerado para participar da
pesquisa.

O Sr(a) sera esclarecido(a) sobre a pesquisa em qualquer aspecto que desejar. O
Sr(a) é livre para recusar-se a participar, retirar seu consentimento ou interromper a
participacdo a qualquer momento. A sua participagdo € voluntaria e a sua recusa em
participar ndo ira acarretar qualquer penalidade ou perda de qualquer beneficio, vocé
possui garantia ao direito a indenizagao diante de eventuais danos decorrentes da pesquisa
que absorvera qualquer gasto relacionado garantindo assim nio oneragao de servigos de
saude. Os pesquisadores irdo tratar a sua identidade com respeito e seguirdo padrdes
profissionais de sigilo, assegurando e garantindo o sigilo e confidencialidade dos dados
pessoais dos participantes de pesquisa. Seu nome, ou qualquer material que indique a sua
participagdo nao sera liberado sem a sua permissdo. O Sr(a) ndo sera identificado(a) em
nenhuma publicagdo que possa resultar deste estudo. Caso aceite participar dessa
pesquisa, uma copia deste termo de consentimento livre e esclarecido podera ser baixada
virtualmente ao Sr(a) clicar no link . O estudo podera ser




interrompido mediante aprovacdo prévia do CEP quanto a interrup¢ao ou quando for
necessario, para que seja salvaguardado o participante da pesquisa.

DECLARACAO DO PARTICIPANTE DA PESQUISA

Eu,

, RG. , e-mail fui
informada(o) dos objetivos da pesquisa acima de maneira clara e detalhada e esclareci
minhas duvidas. Sei que em qualquer momento poderei solicitar novas informagdes para
motivar ~ minha  decisdo, se assim o desejar. O  pesquisador
certificou-me de que todos os dados desta pesquisa serdo
confidenciais e somente os pesquisadores terdo acesso. Também sei que caso existam
gastos, estes serdo absorvidos pelo or¢amento da pesquisa.

Em caso de dividas poderei chamar o pesquisador Pollyanna Kassia de Oliveira Borges
no telefone (42) 3220-3735 ou 3220-1019 ou 0800 200 430, e-mail: pkoborges@uepg.br

Poderei consultar a secretaria do Comité de Etica em Pesquisa da Universidade Estadual
de Ponta Grossa para recurso ou reclamagdes no telefone (42) 3220-3108 e no e-mail
coep@uepg.br

O Comité de Etica em Pesquisa da Faculdade de Saide Publica da Universidade de Sio
Paulo também podera ser consultado para dividas/dentncias relacionadas a Etica da
Pesquisa e localiza-se na Av. Dr. Arnaldo, 715, Cerqueira César — Sdo Paulo, SP, horario
de atendimento: de segunda a sexta-feira, das 9h as 12h e das 13h as 15h telefone, (11)
3061-7779, e-mail: coep@fsp.usp.br, que tem a funcdo de implementar as normas e
diretrizes regulamentadoras de pesquisas envolvendo seres humanos, aprovadas pelo
Conselho Nacional de Satde.

Ao clicar no botio abaixo, o(a) Senhor(a) concorda em participar da pesquisa nos termos

deste TCLE. Caso ndo concorde em participar, apenas feche essa pagina no seu
navegador”.

O Li, compreendi e concordo com o Termo de Consentimento Livre e Esclarecido,
aceitando assim participar desta pesquisa.

Por favor, informar sua autorizag@o referente a gravagdo de audio do participante da
pesquisa.

[ sim, eu autorizo O ndo, eu ndo autorizo
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APENDICE C - QUESTIONARIO (ESTUDO 3)

Estudo comparativo internacional sobre manifestagées bucais associadas a

COVID Longa em populagdes do Brasil e dos Estados Unidos).

Page 1

Long COVID-19 Questions

Thank you for agreeing to take part in this survey!Now, you will be asked questions about your health before, during,
and after COVID-19.

Please remember that your answers are confidential and very important to us.

We truly appreciate your time and contribution to this research!

Sociodemographic Questions and Lifestyle Habits

In this section, we will ask a few questions about your personal information and daily habits,
such as age, gender, education, and lifestyle.

Can you share the year you are born? If you prefer not
to answer, feel free to leave the field blank.

What is your assigned biological sex at birth? O Male
O Female
(O Other
O | prefer not to answer.

What is your zip code? If you prefer not to answer,
feel free to leave the field blank.

What is your race/ethnicity/community? O White
O Black
O Asian
O Indigenous (American Indian or Alaska Native)
O Hispanic/Latinx
O | prefer not to answer

What is the highest grade or level of school you have O No diploma
completed or the highest degree you have received? (O High School Graduate
(O GED or equivalent
O attended college without a degree
QO Associate Degree: Occupational, Technical, or
Vocational Program Associate Degree
(O Bachelor's degree (example: BA, AB, BS, BBA)
(O Master's degree (example: MA, MS, Men, MEd, MBA)
QO Professional Degree (example: MD, DDS, DVM, ]D)
O Doctorate (example: PhD, EdD)
O | prefer not to answer.

What's your occupation? If you prefer not to answer,
feel free to leave the field blank.

What is your family's total annual income (before (O Less than $12,000

taxes)? O $12,000 - $24,999
O $25,000 - $49,999
O $50,000 - $74,999
O $75,000 - $99,999
O $100,000 or more
O No family income
QO Prefer not to answer

03/09/2026 1:52pm pojectredcapory  ARE DCap’
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Have you ever smoked, or do you smoke? (If you stopped

smoking, how many years ago you stopped smoking).

O Never smoked

O Former smoker of less than 5 years

O Former smoker for more than 5 years

O Current smoker

O others - electronic cigarette (e.g., viper, pod,
vaper)

QO others - hookah

O | prefer not to answer.

How much do you smoke a day? (1 pack=20 cigarettes)

03/09/2026 1:52pm

O Less than 1 pack of cigarettes per day

O 1or 2 packs of cigarettes per day

(O More than 2 packs of cigarettes

(O 1 or more times per week (For hookah or electronic
cigarettes)

O Daily (For hookah or electronic cigarette)

O | prefer not to answer.

REDCap’

projectredcap.org
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Data on Acute COVID-19

In the next questions, we will ask if and when you had COVID-19 in the acute phase - the first
weeks after infection, when symptoms are usually stronger.

Have you had COVID-19?

O Yes
O No

How many times have you had acute COVID-19?7

O1 time
O 2 times
O 3 times
O 4 times
O 5 or more times

When you have had acute COVID-19 more than once, which
was the most severe?

O 1st time

O 2nd time

O 3rd time

O 4th time

(O 5th time or others

(Severe COVID-19 is defined as requiring
hospitalization or being bedridden for more than a
week.)

When you had acute COVID-19, did you use private
insurance to cover the cost of your care?

O Yes

O No

O | have private insurance but did not use it to
cover the cost of care for COVID-19.

When you had acute COVID-19, did you use insurance
other than private insurance to cover the cost of
care?

O Medicare

O Medicaid

QO Otherinsurance

O | don't know / Prefer not to say

Where did you receive care for COVID-19? Please select
all that apply.

JIcu

[] Hospital

[] Home Health Care

[ Telemedicine

[] Primary Care Clinics

[] Membership clinic or boutique clinic
[ Urgent Care Centers

[] Specialty Clinics

[ Self-care and Home Medication

Have you been admitted to hospital because of acute
COVID-19?

O Yes
O No

What was the month and year of your admission to
hospital for acute COVID-19?

(If you don't remember or prefer not to answer, you
may leave the field blank and move on to the next
question.)

How many DAYS you were hospitalized when you had acute
COVID-19?

03/09/2026 1:52pm

(If you don't remember or prefer not to answer, you
may leave the field blank and move on to the next
question.)

projectredcap.org
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When you had acute COVID-19, were you intubated to
receive oxygen?

O Yes

O No

O I do not know

("Intubated" means having a tube placed into the
airway to help with breathing, usually in a
hospital.)

Do you currently perform the same role at work as you
did before you had COVID-19?

03/09/2026 1:52pm

O Yes

O No. | had a new professional opportunity in the
same profession.

O No. | was readapted to the new role at work
because of the consequences of COVID-19.

O No. | was readapted to the new role at work for
reasons that do not involve COVID-19.

O No. | changed professions.

O No. I am no longer working.

O No. Other reason

O | prefer not to answer.

projectredcap.org
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POST-COVID EVENTS AND CONDITIONS (Long-COVID)

After acute COVID-19, did you have any health O Yes
complications or experience any symptoms that you did O No
not experience previously on a regular (typical)

basis?

03/09/2026 1:52pm projectredcapory  ARE DCap’
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Oral Manifestations

In this section, we will ask if you experienced any oral symptoms (such as mouth or gum

issues) after COVID-19.

After recovering from acute COVID-19, have you
experienced any of the following oral manifestations
that you did not have before? (You can select more
than one option):

[] Change in taste, which is a change in the taste of
food or not noticing anything at all

[J Change or alteration in smell.

[] Dry mouth, also called "xerostomia"

[ Mouth ulcers (sores in the mouth)

[J Facial tingling

[] Pain in the muscles of the face

[] Weakness of the muscles of the face

[] Formal or self-diagnosis of trigeminal neuralgia
(pain in the trigeminal nerve)

[J Pulp necrosis, which is the death of the nerve of
the tooth

[ I did not have oral manifestations after COVID-19

(The trigeminal nerve is a major nerve in the face

that controls feeling (like pain or touch) and some

jaw movements.)

After recovering from acute COVID-19, did you visit a O Yes
dentist or an ear, nose, and throat specialist for O No
symptoms that developed after the infection?
Did you receive a diagnosis?
When did the post-COVID oral manifestations mentioned O Less than 1 month after acute COVID
in the previous question happen? O 1-3 months after acute COVID
O 3-6 months after acute COVID
(O 6-12 months after acute COVID
O 1 year or more after acute COVID
O I don't know
O | had no post-COVID oral symptoms

Do you know how many months did the post-COVID
symptoms mentioned above lasted? (If you prefer not to
answer or if you do not remember, feel free to leave

the field below blank).

Do you still have the oral manifestations that
happened after COVID-19 infection?

03/09/2026 1:52pm

O Yes
O No

REDCap’
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Health Conditions Before COVID-19

Now, we will ask about your health status before you had COVID-19, including any conditions

or diseases you already had.

Did you have chronic conditions before acute COVID-19

O Yes
O No

Before COVID-19, had a doctor told you that you have the following conditions?

High blood pressure (hypertension)?

O Yes
O No
O Prefer not to say

Heart Disease?

O Yes

O No

QO Prefer not to say

(Examples of heart conditions include: Coronary
artery disease, Arrhythmias, Heart valve disease,
Heart failure, Congenital heart disease,
Pericardial disease, Peripheral artery disease,
Aortic disease, and Deep vein thrombosis (DVT))

Chronic lung disease?

O Yes

O No

QO Prefer not to say

(Examples of Chronic lung conditions include:
Asthma, Pulmonary fibrosis, Chronic obstructive
pulmonary disease (COPD), Pneumonitis, Cystic
fibrosis, Sleep apnea, Occupational lung diseases,
Pulmonary hypertension, Pulmonary embolism)

Chronic kidney disease?

O Yes
O No
QO Prefer not to say

Neurological disorders?

O Yes

O No

O Prefer not to say

(Examples of Neurological conditions include:
Headaches, Seizures, Stroke, ALS (amyotrophic
lateral sclerosis), Dementia (including Alzheimer's
disease), Parkinson's disease)

Psychiatric disorders?

O Yes

O No

QO Prefer not to say

(Examples of Psychiatric conditions include:
Anxiety disorder, Bipolar disorder, Schizophrenia,
Dissociative disorders, Obsessive-compulsive
disorder (OCD), Personality disorders,
Post-traumatic stress disorder (PTSD), Substance
use disorders, Factitious disorders, Sexual and
gender disorders)

Cancer?

03/09/2026 1:52pm

O Yes
O No
O Prefer not to say
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Diabetes?

O Yes
O No
O Prefer not to say

Use supplemental oxygen at home in a cylinder, balloon
or converter due to COPD and other chronic respiratory
conditions.

O Yes
O No
O Prefer not to say

Chronic liver disease?

O Yes

O No

QO Prefer not to say

(Examples of Liver conditions include: Cirrhosis,
Hemochromatosis, Wilson's disease, Alpha-1
antitrypsin deficiency, Primary sclerosing
cholangitis (PSC), Hepatitis A, B, and C, Liver
adenoma)

Other Disease

03/09/2026 1:52pm
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Post-COVID Events and Conditions (Long COVID)

Now we would like to know what happened after the acute phase of COVID-19, including any
symptoms that lasted or appeared later.

After acute COVID-19, did you have any health O Yes
complications or experience any symptoms that you had O No
not experienced previously?

Let me know if you have any symptoms that show below, after acute COVID-19.

Fatigue or Weakness? O Yes
O No
Difficulty breathing? QO Yes
O No
Difficulty sleeping? O Yes
O No
Generalized body pain? O Yes
O No
Headache? O Yes
O No
Joint pain? QO Yes
O No
Taste alteration (Lack of taste when eating)? O Yes
O No
Smell alteration (Difficulty smelling things and O Yes
food)? O No
Anxiety? O Yes
O No
Depression? O Yes
O No
Heart palpitations? O Yes
O No
Chest tightness? O Yes
O No
Changes in blood pressure (low or high)? O Yes
O No
Worsening control of chronic diseases that existed O Yes
before COVID-19 O No
Memory loss O Yes
O No

03/09/2026 1:52pm projectredcapory  ARE DCap’
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Vomiting and diarrhea O Yes

O No
Loss of hair O Yes

O No
Redness or itching of the skin O Yes

O No
Others Symptons
When did you start to experience the complications O Less than 1 month after acute COVID
and symptoms described in the previous questions? O 1-3 months after acute COVID

O 3-6 months after acute COVID

(O 6-12 months after acute COVID

O 1 year or more after acute COVID

O | don't know

O | had no post-COVID symptoms

How many months did the post-COVID symptoms mentioned

above last? (If you prefer not to answer or if you do
not remember, feel free to leave the field below
blank).

03/09/2026 1:52pm
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New Diseases After COVID-19

In this section, we want to know if you noticed the onset of any new diseases after having

COVID-19.

After acute COVID-19, do you have any illness you did
not have before?

O Yes
O No

Please select any diseases you were diagnosed with
after COVID-19 (you may choose more than one option):

[] Diseases of the heart or blood vessels

[J Lung diseases

[] Muscle diseases

[] Gastrointestinal diseases

[] Skin/hair diseases

[] Neurological conditions (memory, cognition, sleep,
and other disorders)

[J Psychiatric disorders (anxiety, mood, depression,
and others)

[J Worsening control of chronic diseases that existed
before the acute onset of COVID-19

[] Others

[J I had no post-COVID illnesses and no worsening
conditions after COVID-19

Are you still experiencing any complications, symptoms
or new illnesses that emerged after COVID-19?

O Yes

O No

O | had no post-COVID ilinesses and no worsening
conditions after COVID-19

Have you used, or are you still using, medications for
the symptoms or illnesses you had after COVID-19?

O Yes
O No

Please list the names of the medications you used or
have been using for the complications, symptoms, or
ilinesses you had after COVID-19.

Did you receive care for any complications, symptoms,
or new illnesses that developed after you recovered
from acute COVID-19 infection? Please select all
appropriate answers.

[] Yes, at home

[ Yes, outpatient clinic/office

[] Yes, primary care (e.g., community health clinic,
family doctor, or public health center)

[] Yes, in an urgent or emergency unit

[] Yes, hospital

[ Yes, in more than one type of health service

[J 1 did not need health care after COVID-19

What resources did you use to cover the cost of any
post-COVID-19 care?

You can select more than one option.

[J Community (low-cost) health center or clinical
services

[ Private health insurance

[J] Medicare/Medicaid

[] Out of pocket

[ Did not seek medical services

After COVID-19, how often did you seek health care for
complications, symptoms, or illnesses?

03/09/2026 1:52pm

O Did not seek

O One time

O Two times

O Three or more times

REDCap’
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After acute COVID-19, did you receive oxygen therapy O Yes, at home
for any complications, symptoms or illnesses? O Yes, outpatient clinic

O Yes, hospital

O Yes, at home and care unit

O No needed
On a scale of 1-5 (with 5 being "Excellent" and 1
being "Poor") how would you evaluate healthcare
services that you received when you sought care for
post-COVID-19 symptoms or conditions in terms of
responsiveness and quality? Poor Excellent

O T T L L LT T OO

(Place a mark on the scale above)

As of the date of this survey, are you still QO Yes

undergoing medical monitoring for any complications, O No

symptoms, or illnesses you had after COVID-19?

After acute COVID-19, did you feel limited in your O Yes

usual activities before the illness? O No

On a scale of 1-5 (with 5 being "Excellent" and 1

being "Poor") how do you classify your health status

in the first month after acute COVID-19? Poor Excellent

(Place a mark on the scale above)

On a scale of 1-5 (with 5 being "Excellent" and 1
being "Poor") how do you classify your health status
TODAY?

03/09/2026 1:52pm

Poor Excellent

(Place a mark on the scale above)
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Vaccination

Finally, we will ask a few short questions about your vaccination against COVID-19.

Have you been vaccinated against COVID-19? O Yes
O No

How many times did you receive the vaccine? O One time
O Two times

O More than Three times

Why didn't you get the first dose of COVID-19 vaccine?
(You can select more than one option)

[J | missed my appointment

[ I was concerned about the costs or health
insurance coverage for the vaccine.

[[] The vaccine was too expensive

[] 1 was sick at the time vaccination was available

[ 1 was sick, and the healthcare professional
prohibited my vaccination

[] Adverse reaction to previous vaccines

[ There was a lack of vaccines

[J Vaccination room/ health facility/ pharmacy
opening hours

[] Difficulties in scheduling and | gave up

[ 1 believe that new vaccines can cause more risks
than already-known vaccines

[] 1 was worried about serious adverse events from
the COVID-19 vaccine

[ 1 don't believe vaccines are important or effective

[J Cultural or religious beliefs

[] | took medications that | believe prevent COVID-19
and do not need the vaccine.

Why didn't you get the 2nd, 3rd, 4th dose of the
COVID-19 vaccine? (You can select more than one
option)

03/09/2026 1:52pm

[ | missed my appointment

[J I was concerned about the costs or health
insurance coverage for the vaccine.

[[] The vaccine was too expensive

[] | was sick at the time vaccination was available

[ I was sick, and the healthcare professional
prohibited my vaccination

[[] Adverse reaction to previous vaccines

[ There was a lack of vaccines

[J Vaccination room/ health facility/ pharmacy
opening hours

[ Difficulties in scheduling and | gave up

[ 1 believe that new vaccines can cause more risks
than already-known vaccines

] 1 was worried about serious adverse events from
the COVID-19 vaccine

[J I don't believe vaccines are important or effective

[] Cultural or religious beliefs

139

[] One or two doses were enough; | don't need booster

doses
[] | took medications that | believe prevent COVID-19
and do not need the vaccine.
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APENDICE D - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

(ESTUDO 3)

] IRB number: # STUDY00009191 Principal Investigator (s): Tomoko Y. Steen

Permission to Take Part in a Human Research Study

Georgetown University

Title: A comparison of Long COVID oral health symptoms

Location: Washington DC and surrounding regions

Key Information: The following is a short summary of this study to help you decide whether to be
a part of this study. More detailed information can be found below in this form.

Why am I being invited to take part in a research study?

We are inviting you to take part in a research study to learn more about your experiences following
past COVID-19 infection(s), including any ongoing symptoms or health conditions. Your participation
is essential to help us better understand health challenges people may face after COVID-19, so that
future care and support can be improved.

What should I know about a research study?

e This consent form will explain this research study to you.
Whether or not you take part is up to you.
You can choose not to take part.
You can agree to take part and later change your mind.
Your decision will not be held against you.

Why is this research being done?

This research is being conducted to understand potential long-term health effects of COVID-19,
specifically the symptoms and conditions people may experience after recovering from the initial
infection. COVID-19 has impacted millions of lives, and while much is known about the acute phase of
the illness, there is still limited understanding of longer-lasting impacts, often described as "Long
COVID." By gathering information from individuals like you who have had COVID-19 in the past, we
aim to identify any common symptoms and challenges. This knowledge could help improve healthcare
approaches and support for people with Long COVID in the future.

How long will the research last and what will I need to do?
We expect that your active participation in this research study will take 20 minutes or less.

You will be asked to complete an online questionnaire about your health and any symptoms you have
experienced since recovering from COVID-19. The questionnaire will include questions about your
medical history, any new or ongoing symptoms, and how these may have impacted your daily life.

More detailed information about the study procedures can be found under “What happens if I say
yes, I want to be in this research?”

Page 1 of 4
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Is there any way being in this study could be bad for me?

Participating in this study is unlikely to pose any serious risks to you. However, some of the questions
in the survey may address health issues or symptoms related to COVID-19 that could cause emotional
distress or discomfort as you reflect on your experiences. If you feel uncomfortable at any point, you are
free to skip any questions you do not wish to answer or stop participating in the survey altogether. Your
well-being is our priority, and we aim to minimize any discomfort.

More detailed information about the risks of this study can be found under “Is there any way being in
this study could be bad for me? (Detailed Risks)”

Will being in this study help me in any way?

While there may not be direct benefits to you personally from participating in this study, your
involvement can contribute valuable information that may help improve understanding of long-term
symptoms related to COVID-19. This research could ultimately benefit everyone by guiding healthcare
practices and resources to better support individuals experiencing similar health issues.

There are no direct benefits to you from participating in this study. We cannot promise any benefits to
others from your taking part in this research. However, While there may not be direct benefits to you
personally from participating in this study, your involvement can contribute valuable information that
may help improve understanding of long-term symptoms related to COVID-19. This research could
ultimately benefit everyone by guiding healthcare practices and resources to better support individuals
experiencing similar health issues., which may help healthcare providers develop improved treatments
and support for those with similar experiences. Although there are no direct benefits to you personally,
your participation could aid in creating better health resources for patients generally in the future.

What happens if I do not want to be in this research?
Participation in research is completely voluntary. You can decide to participate or not to participate.

If you choose not to participate, there are no alternative procedures or activities specific to this study.
However, you may still seek information and resources related to post-COVID-19 health through local
healthcare providers or support groups.

Detailed Information: The following descriptions provide more detailed information about this
study in addition to the information listed above.

Who can I talk to?
If you have questions, concerns, or complaints, or think the research has hurt you, talk to the research
team at covidresearchlong@gmail.com

This research has been reviewed and approved by an Institutional Review Board (“IRB”). You may
talk to them at (202) 687-1506 or irboard@georgetown.edu if:

e Your questions, concerns, or complaints are not being answered by the research team.
You cannot reach the research team.
You want to talk to someone besides the research team.
You have questions about your rights as a research subject.
You want to get information or provide input about this research.
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How many people will be studying?
This study will use a convenience sampling method. There is no predefined number of participants, as
inclusion will depend on voluntary participation during the recruitment period.

What happens if I say yes, I want to be in this research?
If you agree to participate in this research, you will be asked to complete an online questionnaire with
about 80 questions, which will take approximately 15 to 20 minutes to complete.

The questionnaire will be available for you to access on your own device at a time and place that is
convenient for you. This is a one-time survey designed to gather information about your symptoms and
experiences following past COVID-19 infection(s).

Your responses will be kept confidential and used solely for research purposes to better understand
experiences following COVID-19. There are no experimental procedures in this study.

What happens if I say yes, but I change my mind later?

If you choose to participate but later decide to withdraw, you may do so freely. You will not face any
consequences, and your decision to leave will not affect you in any way. If you decide to stop
participating, please exit the questionnaire screen and stop answering questions. Any incomplete
responses will be removed from the study. If needed, you may also contact the investigator for further
assistance in closing your participation.

Is there any way being in this study could be bad for me? (Detailed Risks)
We have designed this questionnaire to minimize any discomfort. However, there are a few risks to be
aware of:

e Emotional Discomfort: Some questions may ask about your symptoms or experiences with
COVID-19, which might make you feel uncomfortable. You can choose the option “Prefer not
to answer” for any question that makes you feel uneasy.

e Privacy Concerns: All of your answers will be kept strictly confidential, and any personal
information will be handled with care to protect your privacy.

There are no physical, legal, social, or economic risks involved in this study. If you have concerns
about any of the risks, please discuss them with the research team.

What happens to the information collected for the research?

Efforts will be made to protect your personal information to the extent allowed by law. However, we
cannot guarantee absolute confidentiality. Records of research study participants are stored and kept in
a password-protected database accessible only to the research team. Any incomplete responses will be
removed from the study database.

You will not be identified in any reports or publications resulting from this study. In addition to the
researchers and administrative purposes, include groups such as: Georgetown University, Georgetown
University Institutional Review Board (IRB).

If any identifying information is removed from your personal data collected in this study, that
information may be used in future research or shared with other researchers without the need for
further consent from you.
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Can I be removed from the research without my OK?

The person in charge of the study may remove you from the research without your consent if it becomes
necessary for reasons such as if your questionnaire responses are incomplete. If you are removed, any
collected data will be handled as described in the confidentiality section of this form.

Consent Statement
A signature is not required. Your agreement to participate in this study will be indicated by your response
to the consent question below.
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ABSTRACT

Post-COVID-19 condition, or Long COVID, is characterised by symptoms persisting or emerging beyond 12 weeks after acute
infection. Among over 200 reported symptoms, oral manifestations such as taste loss and dry mouth have been identified. This
systematic review reports the frequency and characteristics of these symptoms. Registered in PROSPERO and following
PRISMA guidelines, the review included observational studies on COVID-19-positive adults presenting oral symptoms in the
post-COVID-19 condition. A search in six databases (Medline/PubMed, Embase, Web of Science, Cochrane, SCOPUS, and
LILACS) was conducted in January 2024. Risk of bias was assessed using Joanna Briggs Institute's critical appraisal tools, and
certainty of evidence via GRADE. A meta-analysis using the inverse variance method estimated oral symptom prevalence. Of
4552 articles, 107 were included. Taste dysfunction persisted in 8% (95% CI 6%-10%) of patients beyond 12 weeks. Combined
taste and smell alterations had a prevalence of 17% (95% CI 13%-21%). Less frequent symptoms included hyposalivation,
periodontitis, mouth ulcers, tongue mucosal changes, facial tingling, sensitivity in the trigeminal nerve, difficulty swallowing,
and lesions in the hard palate. Taste alterations were the most commonly reported symptom, underscoring the need for clinical
recognition and appropriate management by oral health professionals. Additionally, the wide range of other oral manifestations
highlights the necessity for further research to better understand their prevalence, underlying mechanisms, and clinical im-
plications in post-COVID-19 patients.

1 | Introduction

In 2020, the World Health Organization (WHO) declared a
public health emergency caused by Coronavirus disease
(COVID-19) [1, 2]. Transmission of the disease has been found
to occur from person to person, by respiratory tract droplets or

contact [3]. Individuals may have symptoms such as fever,
cough, and fatigue [3-5]. The acute condition of COVID-19
shows remission from 2 to 6 weeks [5]. Between 10% and 20%
of patients report long-term manifestations of persistent symp-
toms, or new symptoms and diseases [6]. This condition is
defined by WHO as a post-COVID-19 condition and occurs in
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individuals with a history of SARS-CoV-2 infection, usually
beginning 3 months after acute COVID-19 [7].

Although immunisation has drastically impacted the reduction
of cases and deaths from acute COVID-19 [8], post-COVID-19
conditions are being described frequently. There are reports
of symptoms different from those that occurred in the acute
phase [9]. The most cited symptoms are fatigue, difficulty
breathing, decreased memory and concentration, and loss of
taste and smell [7, 10, 11]. Despite the growing volume of
research on post-COVID-19 conditions, studies addressing oral
manifestations are still scarce, especially regarding symptoms
other than loss of smell and taste [12-14]. In fact, oral symptoms
are not frequently described in clinical studies on COVID-19
[15], and among the few existing studies, taste alterations are
the most commonly reported oral manifestation [16].

Oral manifestations will continue to affect individuals with post-
COVID conditions, just like other persistent symptoms. It is
essential to deepen our understanding of its symptoms and
prevalence while ensuring that oral healthcare professionals are
aware of its existence to enhance their clinical practice [17].

To summarise the main current scientific evidence to support
clinical dental surgeons and researchers, this study aimed to
investigate what are the oral manifestations of the post-COVID-
19 condition and the frequency that they present.

2 | Methods

This is a systematic review study, with meta-analysis. Registered
on the PROSPERO platform under number CRD42022336065
and following the PRISMA guidelines [18]. The guiding ques-
tion of the research was: What are the most frequent oral
manifestations of the post-COVID-19 condition?

Observational studies (cross-sectional, cohort, case reports) that
provided information on the prevalence or incidence of oral
manifestations in the post-COVID-19 condition were included.

21 | Eligibility Criteria

Studies were eligible for inclusion if they reported data on the
prevalence of oral manifestations in adults (> 18 years) with
confirmed COVID-19 and assessed symptoms occurring three
months or more after the acute phase of infection, consistent
with the WHO definition of post-COVID-19 condition. Impor-
tantly, studies did not need to include only symptomatic in-
dividuals; they were included as long as at least one oral
manifestation was evaluated in the total sample. No restrictions
were applied regarding publication date or language.

Studies that lacked a clear definition of the post-COVID-19 period
or provided incomplete data on the prevalence of oral symptoms
were excluded. Incomplete data referred to cases where oral
symptoms were initially assessed but not reported in the results
beyond 3 months or where only overall percentages were pre-
sented, without detailed information on symptom persistence.

2.2 | Information Sources and Search Strategy

The searches were carried out in the Medline, Embase, Web of
Science, Cochrane, SCOPUS, and LILACS databases in January/
2024.

The search strategy included both controlled vocabulary (Medical
Subject Headings—MeSH) and free terms (uncontrolled vocab-
ulary). The search terms were combined using the Boolean op-
erators “AND” and “OR” (see Supporting Information S1). The
research question was structured according to the PEO format:
Population (P)—individuals with post-COVID-19 condition
(Long COVID); Exposure (E)—signs and symptoms character-
ising the post-COVID-19 condition; Outcome (O)—frequency of
oral manifestations.

2.3 | Selection Process

The studies were collected from the electronic databases and
organised in the Mendeley software to manage the list of articles
and identify duplicates. After the duplicates were removed, the
studies were initially analysed based on the titles and then ab-
stracts. Two researchers independently performed the selection
of the studies, and a third solved additional differences, when
necessary.

Abstracts without sufficient information were retained for
evaluation of the full text. Those who met the eligibility criteria
had their full text retrieved and, again, both researchers assessed
eligibility.

2.4 | Data Collection Process and Data Items

One reviewer extracted the data from the included articles and a
second reviewer checked the agreement of the studies to resolve
interpretative differences. A third reviewer was consulted for
consensus.

2.5 | Effect Measures and Synthesis Methods

The data extracted from the included surveys were organised in
an Excel 2016 spreadsheet (Supporting Information S2), ac-
cording to patient symptomatology, sample number of each
study, and number of patients with the symptom.

We also collected the year of publication, geographic location,
definition of time used for the post-COVID-19 condition, type of
study, number of subjects sampled, symptoms of the post-
COVID-19 condition evaluated, acute COVID-19 condition in
the study patients, conclusion, and limitations of the study
(Supporting Information S2).

In case of incomplete data, there was an attempt to contact the
corresponding author. When there was no response, the study
was excluded. For a better visualisation of the results, the time
was standardized in days but always following the WHO
definition.
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The meta-analysis models analysed the data from the articles to
estimate the frequencies of oral manifestations in patients with
post-COVID-19 conditions. The number of patients with oral
manifestations and the total number of patients evaluated were
used. The meta-analysis method employed was inverse variance
for proportions [19].

Two meta-analyses were performed: (1) alteration of taste and
(2) alteration of smell and taste collected concomitantly,
because they presented sufficient quantities of studies for meta-
analysis. Analyses were presented with a 95% confidence in-
terval and plotted in Forest plots.

Statistical heterogeneity between studies was assessed using the
I? statistic, with higher values indicating greater inconsistency.
However, the choice of a random-effects model was based pri-
marily on anticipated clinical and methodological heterogeneity
among studies (such as differences in study populations, diag-
nostic criteria, and follow-up periods) which is expected in
prevalence studies [20]. All analyses were performed in R 4.1.1
(R core team, 2021) with “meta” package [19].

2.6 | Study Risk of Bias Assessment

Two reviewers assessed the risk of bias in the included studies.
We use the Joanna Briggs Institute's (JBI) critical appraisal tools
for prevalence studies, case reports and case series [21] to assist
in assessing the trustworthiness, relevance, and results of pub-
lished papers (Supporting Information S2). Studies were classi-
fied as having a high risk of bias when the ‘yes’ score was up to
49%, moderate risk when the score ranged from 50% to 69%, and
low risk when it exceeded 70% [15, 21].

2.7 | Certainty Assessment

We used the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) approach to assess certainty.
Evaluation was conducted for both outcomes (changes in taste
and in taste and/or smell) where meta-analysis was feasible.

3 | Results

Four thousand and five hundred and fifty-two (4552) articles
were found, and, after exclusions, 107 studies were analysed
(Figure 1). Of these, 105 had information on taste and/or smell
alteration, 2 addressed swallowing difficulty and 9 were about
oral manifestations (excluding taste alteration).

The number of participants per study varied widely, ranging
from case reports with a single individual to large cohort
studies, the largest of which included 486,149 participants.
Excluding this exceptional study, the sample sizes ranged from 1
to 5963. The reported age of participants ranged from 18 to
87 years. Most studies included adult populations, with age
presented as mean, median, or minimum threshold (> 18 years).

Studies with insufficient demographic detail were noted and
categorised accordingly in the data extraction table (Table 1).

Regarding the sex distribution of participants, the proportion of
female participants ranged from 10% to 95.5%, with a median of
54.4% (Supporting Information S2). However, few studies pro-
vided sex-disaggregated data for specific oral symptoms, which
limited the possibility of performing subgroup analyses by sex.

Regarding the territory, most surveys were conducted in Europe
(55.1%), followed by the Middle East (14.0%). The regions with
the fewest studies were South America (6.5%), Africa (1.8%), and
Caribbean (0.9%) (Table 1).

It was found that cohorts were the most frequent (54.2%), fol-
lowed by cross-sectional studies (32.7%). Reports and/or case
series were the least frequent (13.0%). Regarding the minimum
time used to define the case of post-COVID-19 condition,
12 weeks (32 studies; 29.9%) and 24 weeks (24 studies; 22.4%)
stand out (Table 1).

Other outcomes related to oral manifestations were identified in
a smaller number of studies, which did not allow for meta-
analysis. Among these manifestations, hyposalivation or dry
mouth were mentioned in 4 studies [12-14, 95]. Tongue
mucosal changes [13, 52], sensitivity in the trigeminal nerve [13,
50], and mouth ulcers or sore-like lesions [14, 84] were reported
in two studies each. Facial tremors, facial muscle weakness,
facial asymmetry, and changes in the temporomandibular joint
(TMJ) were mentioned in a single study [13] (Table 2).

Outcomes cited only one time in the studies included sponta-
neous osteoradionecrosis [43], severe periodontal disease [119],
palate lesions [84], and angioma-like lesion [84] (Table 2).

3.1 | Meta-Analysis

For the meta-analysis, symptoms of ageusia, dysgeusia, and
changes in taste, were considered, and all studies were quantified
in meta-analysis. The samples were separated into groups (rep-
resented by the letter G) when they presented divisions between
variants of SARS-CoV-2 viruses, place of evaluation of symptoms,
and patients hospitalised or not (Supporting Information S2).

Seventy-two (72) studies were included in the meta-analysis on
changes in taste. Given the considerable clinical and methodo-
logical diversity among the included studies, as well as the high
statistical heterogeneity (I> = 97.8%), a random-effects model
was applied to estimate the pooled prevalence. An 8% preva-
lence (95% CI 6%-10%) of taste disorders was found, more than
12 weeks after the acute phase of COVID-19 (Figure 2).

In the meta-analysis evaluating the prevalence of combined
taste and smell alterations, substantial clinical and methodo-
logical heterogeneity was also anticipated across the included
studies. Consistently, high statistical heterogeneity was
observed (I* = 98.1%). Therefore, a random-effects model was
used to estimate the pooled prevalence. More than 12 weeks
after the acute phase of COVID-19, 17% of individuals (95% CI:
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[ Identification of studies via databases and registers ]
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FIGURE 1 | PRISMA flowchart of identifying studies using the search and registration bases of the inclusion strategy for studies on the post-
COVID-19 condition. *Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather
than the total number across all databases/registers). **If automation tools were used, indicate how many records were excluded by a human and

how many were excluded by automation tools.

13%-21%) reported some alteration in taste and/or smell as part
of the post-COVID-19 condition (Figure 3).

Subgroup meta-analyses were conducted for both outcomes. For
taste alterations, the subgroups included risk of bias (high,
moderate, and low), symptom type (ageusia, dysgeusia, and
hypogeusia), number of study participants (up to 300 and more
than 300), and time since acute infection (12-24 weeks, 24—
48 weeks, and more than 48 weeks) (Supporting Information S4).

For the outcome of combined taste and/or smell alterations,
subgroup analyses considered risk of bias (high, moderate, and
low), number of participants (up to 500 and more than 500), and
time since infection (12-24 weeks, 24-48 weeks, and more than
48 weeks) (Supporting Information $4).

Meta-regression analyses were conducted to explore potential
sources of heterogeneity. For taste alterations, the model
explained 38.2% of the variance (R* = 38.16%; p < 0.001).
A significantly lower prevalence was observed in studies
assessing symptoms at 24-48 weeks (95% CI: —1.51 to —0.01;
p = 0.048) and after more than 48 weeks (95% CI: —2.18 to
—0.0026; p = 0.045), compared to studies with shorter follow-up.
Studies with more than 300 participants also reported lower
prevalence (95% CI: —1.20 to —0.17; p = 0.009). Conversely,
studies focussing on hypogeusia showed significantly higher
prevalence (95% CI: 0.45 to 2.85; p = 0.007).

For the combined outcome of taste and smell alterations, re-
sidual heterogeneity remained high (I> = 98.07%), and none of
the tested moderators including risk of bias, sample size, or
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TABLE 2 | Number of studies evaluating different oral
manifestations in patients with post COVID-19 condition. Ponta
Grossa-Parana, Brazil: 2024.

Number of studies
Oral manifestation reporting this symptom
Taste alteration (ageusia, 104
dysgeusia, hypogeusia)
Dry mouth (xerostomia) 4
Mouth ulcers or sore-like lesions 2
Tongue mucosal changes 2
Difficulty swallowing 2
(dysphagia)
Sensitivity in the trigeminal 2
nerve
Weakness in the masticatory 1
muscles
Facial tingling 1
Temporomandibular joint (TMJ) 1
disorder
Facial asymmetry 1
Spontaneous osteoradionecrosis 1
Angioma-like lesion 1
Lesions in hard palate 1
Periodontitis 1

symptom duration, were statistically significant. The model did
not explain any of the observed heterogeneity (R* = 0.00%;
p = 0.608).

Regarding methodological quality, 40 studies (37.4%) were
classified as having low risk of bias, 53 (49.5%) as moderate risk,
and 14 (13.1%) as high risk (Supporting Information S2). The
certainty of the evidence was assessed using the GRADE
approach and was rated as moderate for both outcomes: taste
alteration and combined taste and smell alteration (Supporting
Information S3).

4 | Discussion

The main findings of this systematic review underscore the high
frequency of studies reporting taste and/or smell alterations, as
well as the high prevalence of these symptoms as part of the
post-COVID-19 condition. Conversely, there was a low fre-
quency of studies addressing other oral manifestations following
the acute phase of infection.

Taste alterations were the most prevalent oral symptoms during
the acute phase of COVID-19, affecting approximately 45% of
patients [15, 125]. This manifestation persists in the post-
COVID-19 condition, with over 8% of individuals experiencing
some form of taste dysfunction three months or more after the
acute phase, corroborating the 10.6% prevalence of taste alter-
ations reported in another review [126].

Our findings also reveal a co-occurrence between taste and
smell dysfunctions. Taste alterations are often secondary to ol-
factory impairment [127]. The persistence of these symptoms
may be associated with mechanisms such as excessive inflam-
matory cytokine production, neuroinflammation, and hypoxia
caused by viral infection [125, 126, 128]. However, current ev-
idence remains inconclusive, reinforcing the need for further
research on this topic.

Persistent taste alterations can result in irritability, sadness,
relationship difficulties, and other quality-of-life impairments.
Recognising these outcomes highlights the essential role of
dental professionals in supporting comprehensive health and
patient recovery.

Xerostomia was found to have a high frequency in individual
studies. If left untreated, it can cause significant discomfort. This
review also identified other post-COVID manifestations,
including hyposalivation, osteoradionecrosis, facial paraesthesia,
dysphagia, and oral ulcers, among others. Even though these
symptoms appear at lower frequencies, patients have reported
them in dental clinics, requiring appropriate treatment. Although
not emergency conditions, these symptoms can have a substantial
impact on quality of life and may demand complex rehabilitation.
Dentists, as well as other healthcare professionals, should
consider including questions about acute COVID-19 and post-
COVID-19 conditions in the clinical anamnesis.

The prognosis of post-COVID-19 conditions remains unclear
and is likely influenced by the severity of clinical symptoms,
underlying comorbidities, and individual treatment responses
[129]. In a 2-year follow-up study after COVID-19 infection,
recovery of smell and taste was found to be most significant
within the first 100 days post-acute phase, with little or no
improvement thereafter [36]. This suggests that the post-
COVID-19 condition may become established after this period,
and therapeutic interventions before the chronic phase could be
more effective.

Ongoing training and continuing education for oral health
professionals are essential. Training courses should address
diagnostic methods, treatment, and follow-up for post-COVID-
19 conditions. Given that post-COVID-19 involves a wide
range of potential multisystemic manifestations, all healthcare
professionals should be prepared for appropriate oral health
diagnosis and timely treatment or referral. Interprofessional
collaboration aims to improve care delivery, reduce healthcare
system burden, and avoid resource exhaustion, which had
already been under significant strain during the pandemic [129].

More than 50% of the studies included in this review were
cohort studies, suggesting a research interest in understanding
the temporal role of post-COVID-19 oral manifestations and
providing methodological potential for informing symptom and
condition prognosis. Longer follow-up periods may offer more
information on symptom duration and disease outcomes but are
subject to recall or measurement bias [36]. Moreover, self-
reported symptoms may not always be attributable to the post-
COVID-19 condition. Future studies should include interven-
tional designs, clinical monitoring, and laboratory data, and
when possible, follow healthy cohorts to test causal hypotheses
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Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
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FIGURE 2 | Forest Plot of the meta-analysis of proportions of taste alteration symptoms, in adult individuals more than 12 weeks after the acute

phase of COVID-19.

about oral manifestations in the post-COVID-19 condition.
Multidisciplinary research teams are necessary to broadly
investigate the subject, enabling diagnosis and therapeutic op-

tions in post-COVID-19 clinical care.

The length of follow-up after the acute phase of the disease
remains a controversial element in defining post-COVID-19
conditions [7, 10, 11]. This inconsistency may act as a meth-
odological confounder in studies on the topic, and a global
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FIGURE 3 | Forest Plot of the meta-analysis of proportions of symptoms of altered taste and/or smell in adult individuals more than 12 weeks after

the acute phase of COVID-19.

standardisation for disease definition is recommended. The
scarcity of studies in Latin America and other regions with
fewer research resources highlights the challenges posed by
limited funding and difficulties in publishing in high-impact
journals [130]. During the pandemic, many dental surgeons
likely prioritised clinical care over research due to socioeco-
nomic pressures and activity disruptions [131, 132]. A 2020 re-
view on taste and smell disorders included only studies from
North America, Europe, and Asia [133], and this geographic
imbalance persists in the current review.

Although some symptoms are common worldwide, the preva-
lence of acute COVID-19 symptoms has varied by region; for
instance, dysgeusia affected 16.2% in East Asia versus 50.3% in
Western countries [134]. These differences may influence how
post-COVID-19 conditions are measured and addressed, rein-
forcing the need for sensitive local surveillance systems. The
lack of equitable epidemiological mapping of post-COVID-19
manifestations, including oral symptoms, hampers accurate
global diagnosis and the development of therapeutic protocols.
Despite vaccination advances and declining acute infection
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rates, an estimated 76 million people continue to suffer from
prolonged symptoms [135, 136]. Addressing this public health
challenge requires evidence-based care strategies supported by
ongoing research [137].

Post-COVID-19 conditions have received increasing attention in
recent years, with more than half of the studies in this review
published recently. Symptomatology may vary by viral variant, for
example, Omicron is associated with milder symptoms [102],
while Delta shows different patterns [61], as well as by vaccina-
tion period [61]. Understanding the variation across pandemic
phases is essential for characterising viral behaviour and the
variability of long-term responses among individuals [138].

This study limited its meta-analysis approach to taste alterations
and the proportion of taste dysfunction associated with smell
dysfunction. This indicates that these are the primary post-
COVID-19 oral symptoms identified in the current literature,
aligned with the definition of the post-COVID-19 condition.
However, the study could not determine the extent of morbidity
from other oral manifestations or the clinical service demand for
their management, as they have received little research atten-
tion to date. Furthermore, there is a lack of diagnostic data and
clinical studies providing therapeutic solutions and accurate
diagnostic methods for oral manifestations of the post-COVID-
19 condition.

Despite incorporating important moderators such as sample
size, risk of bias, symptom duration, and type of dysfunction, a
high degree of heterogeneity persisted in both meta-analyses,
indicating considerable variability across studies. In the analysis
of taste dysfunction, 38.16% of heterogeneity was explained by
the included moderators. Symptom duration and dysfunction
type were significant factors, with longer follow-up periods
associated with lower symptom prevalence, suggesting sponta-
neous resolution over time. Additionally, hypogeusia was more
strongly associated with symptom persistence compared to
dysgeusia, indicating possible differences in underlying patho-
physiology. Studies with smaller sample sizes (< 300 partici-
pants) reported higher symptom proportions, suggesting
potential publication bias or greater statistical variability in
smaller samples (Supporting Information S4).

In contrast, in the combined analysis of taste and smell alter-
ations, none of the tested moderators successfully explained the
heterogeneity, leaving most of the variability unaccounted for.
This suggests that unmeasured factors—such as methodological
differences, variations in diagnostic criteria, population charac-
teristics, and geographic factors—may be influencing the results.
As with isolated taste alterations, symptom prevalence tended to
decline over time, which may reflect natural recovery, differences
in follow-up duration, or attrition bias. The persistent unex-
plained heterogeneity in the combined analysis highlights the
complexity of synthesising prevalence data from diverse study
designs and populations (Supporting Information $4).

Regarding the inclusion criteria, the decision to include only
studies with participants who tested positive for COVID-19
stems from the need to confirm COVID-19 during the acute
phase to establish a causal link with the post-COVID-19 con-
dition (chronic manifestations). Excluding cases not confirmed

through clinical-epidemiological criteria increases the speci-
ficity of the COVID-19 surveillance system, allowing stronger
attribution of oral health findings to the initial COVID-19
infection. Nonetheless, this does not prevent clinicians from
using the results of this systematic review to assess individuals
with suspected post-COVID-19 condition, even in the absence of
prior confirmatory testing.

5 | Conclusion

Taste alterations were the most frequently reported oral mani-
festation in post-COVID-19 condition, with a pooled prevalence
of 8%, and combined taste and smell alterations showed a
prevalence of 17%. These findings underscore the need for
clinical recognition and appropriate management by oral health
professionals, as they represent the most persistent and im-
pactful symptoms among affected individuals. Other oral man-
ifestations, such as hyposalivation, mouth ulcers, and facial
tingling, were reported infrequently across studies. The limited
mention of these conditions highlights the need for further
research to clarify their prevalence, underlying mechanisms,
and clinical implications in post-COVID-19 patients.
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DADOS DO PARECER

Numero do Parecer: 5.318.200

Apresentacgao do Projeto:

Solicitagdo de emenda ao Projeto de Pesquisa: JUSTIFICATIVA: Solicito emenda ao projeto de pesquisa
originalmente aprovado pelos seguintes motivos: 1) A Fundagéo

Municipal de Saude solicitou, por meio da Coordenacéao de Vigilancia Epidemiolégica, que o projeto
contenha a solicitagdo do pesquisador principal, e autorizagdo da COEP/CEP, para uso de bancos de

dados nominais. Até o momento sé tive acesso aos bancos da COVID-19 e de modo ndo nominal. Como a
pesquisa tem muitos objetivos que envolvem varias exposicoes e desfechos, precisaremos acessar varios
bancos de dados. E para que seja possivel ver o que aconteceu com as pessoas, como 6bito, internagdes,
imunizagao, e outros, & preciso unir os bancos (linkage). E para unido dos bancos sera necessaria alguma
identificacdo de quem s&o os sujeitos pesquisados. Portanto, solicito a autorizagéo para ter acesso aos

dados nominais. 2)A pesquisa pretende avaliar a resposta municipal a pandemia por meio de indicadores

Endereco: Av. Gen. Carlos Cavalcanti, n° 4748. UEPG, Campus Uvararanas, Bloco da Reitoria, sala 22

Bairro: Uvaranas CEP: 84.030-900
UF: PR Municipio: PONTA GROSSA
Telefone: (42)3220-3282 E-mail: propespsecretaria@uepg.br

Pagina 01 de 05



UNIVERSIDADE ESTADUAL DE £~ Plataforma
PONTA GROSSA - UEPG %oﬂ

Continuacgéo do Parecer: 5.318.200

de saude e que envolvam a vulnerabilidade e risco social. Solicito nesta emenda a inclusdo para acesso

aos dados cadastrais do CADUnico e/ou programas de transferéncia de renda para acessar as informagées
sobre familias nesta situagao de vulnerabilidade a fim de, por exemplo, saber onde moravam as familias
com vulnerabilidade/risco social e espacializar a incidéncia e ébitos por COVID, dente outros. 3)O

municipio e o Brasil ainda ndo tém a dimensdo do que aconteceu com as pessoas que tiveram COVID-19
aguda, em relagdo a COVID-longa e demandas dos servigos de saude. Portanto, a emenda contempla um
inquérito telefonico que sera realizado em parceria com a Fundagao Municipal de Saude de Ponta Grossa
para entrevistar por telefone municipes sobre a COVID-Longa.

PANDEMIA DA COVID-19: CARACTERISTICAS E RESPOSTAS DO SISTEMA UNICO DE SAUDE E
VIGILANCIA DA COVID-LONGA EM MUNICIPIO DE MEDIO PORTE. Estudo transversal com um
componente descritivo, incluindo andlise de tendéncia, e outro analitico com foco na analise de fatores
associados ao 6bito hospitalar por COVID-19.

Objetivo da Pesquisa:

Objetivo Primario:

Analisar o impacto da pandemia provocada pela COVID-19 e a resposta do SUS, no municipio de Ponta
Grossa, Parana, no periodo de janeiro de

2020 a dezembro de 2021.

Objetivo Secundario:

Descrever os componentes e analisar os principais indicadores de desempenho do sistema de vigilancia da
COVID-19, aplicando o método proposto

pelo Centers for Diseases Control and Prevention (CDC).Analisar o excesso de casos e mortes por SRAG,
segundo a causa, caracteres sociodemograficos, condigdes de vulnerabilidade/risco social, e local

de ocorréncia do 6bito (hospitalar, domiciliar), verificado durante a pandemia de COVID-19, segundo
diferentes fontes (SIM, SIVEP-Gripe),

comparativamente ao periodo 2015-2019.
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Avaliar o impacto populacional das medidas de intervencéo nédo farmacolégicas (obrigatoriedade de uso de
mascaras, medidas de higiene das

maos, e restritivas de mobilidade), para mitigagdo da pandemia provocada pela COVID-19, assim como, a
introducdo da vacinagdo, segundo grupos

prioritarios estabelecidos pelo PNI (data do inicio da vacinacéo e cobertura vacinal).

Investigar fatores associados aos 6bitos hospitalares decorrentes de SRAG, em periodos anterior e posterior
a introdugdo da vacina para a COVID19.

Avaliar o impacto da pandemia da COVID-19 sobre os programas de controle de doengas crdnicas, e o
atendimento de pacientes recuperados da

CQOVID-19, mas com diferentes sequelas da COVID-19.

Investigar e descrever a frequéncia de casos de COVID-19 longa, segundo pessoa, tempo e lugar,
internacao hospitalar, tipo de caso de COVID-19

aguda (assintomatico, leve, moderado, critico), aparelhos mais acometidos (renal, cardiovascular,
respiratério, neurolégico e outros), situagcdo vacinal

no inicio da COVID-19 longa, e verificar a associagao entre os fatores de exposicao e a COVID-19 longa e
seus desfechos.

Averiguar a taxa de COVID-19 longa, segundo as diferentes taxas de infecgdo que o municipio apresentou
entre 2020/21 e compreender se o

quadro da COVID-19 longa é duradouro ou de recuperacgao parcial, qual o tempo médio para recuperacao,
segundo o tipo de manifestacao, e se se

a reabilitagcdo precoce reduz a duragdo da COVID-19 longa.

Conhecer a resposta do sistema de saude sobre a vigilancia e tratamento da COVID-19 longa.

Avaliagao dos Riscos e Beneficios:

Riscos:

N&o ha riscos biolégicos envolvidos dado que a fonte de dados sera documental.

Os riscos de publicagcdo de dados individuais, ou constragimento das instituicdes envolvidas, serado
minimizados seguindo-se com responsabilidade

os preceitos éticos da pesquisa com seres humanos e o respeito a cedente das informagoes.

Beneficios:

Julga-se que a vigilancia em saude oferecera aos gestores o direcionamento futuro para prevengéo de
outras epidemias, e como agir a partir da

pandemia da COVID-19. O projeto de pesquisa podera auxiliar agdes futuras, na mediacéo de situagdes
emergenciais em saude, visto que se
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propde a conhecer a resposta SUS na condugéo da pandemia da COVID-19.

Comentarios e Consideragoes sobre a Pesquisa:

A pandemia causada pelo novo coronavirus SARS-COV-2 trouxe uma carga de morbimortalidade aos
paises que exigiu de seus estados e

municipios agdes emergenciais de vigilancia em saude. Os municipios brasileiros, sob lideranca dos
estados, tém realizado o enfrentamento da

COVID-19 com base na estrutura que possuiam de vigilancia em saude e adaptagdes para as exigéncias do
momento pandémico. O estudo objetiva

analisar o impacto da pandemia provocada pela COVID-19 e a resposta do SUS, no municipio de Ponta
Grossa, Parana, no periodo de janeiro de

2020 a dezembro de 2021. Sera realizado um estudo epidemiolégico misto com dados epidemioldgicos da
COVID-19. Espera-se conhecer os

indicadores de saude prévios do municipio e compara-los com o periodo de pandemia, a fim de gerar
entendimento sobre a implantagdo da

vigilancia em saude municipal e a contribuicdo deste processo para o enfrentamento da pandemia da
COVID-19. Acredita-se que a avaliagéo

propiciara o entendimento das fragilidades e potencialidades na organizagdo para a prevengdo e
enfrentamento da pandemia de COVID-19 e

instrumentalizard municipios de mesmo porte, além de destacar o papel protagonista da vigilancia em
saude.

Consideragoes sobre os Termos de apresentagao obrigatoria:
Em anexo e de acordo com as resolugdes 466/2012 e 510/2016

Recomendacoes:
Enviar o relatério final ao término do projeto de pesquisa por Notificagdo via Plataforma Brasil para evitar
pendéncias.

Conclusoes ou Pendéncias e Lista de Inadequagoes:

Emenda ao projeto foi aprovada sem restrigcdes, apés avaliagdo documental. O projeto se encontra dentro
dos principios éticos e metodolégicos, de acordo com o Conselho Nacional de Saude, Resolugdo 466/2012
e 510/2016.
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Short Communication — Aprovacao pelo DO INSTITUTIONAL REVIEW
BOARD (IRB) da Universidade de Georgetown: Riding Waves of COVID-19 in Key

Countries
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GEORGETONIN, UNIVERSITY

APPROVAL
June 3, 2025

Tomoko Steen
tyshipeorgetown.edu

Dear Tomoko Steen:

On 6/2/2025, the IRB reviewed the following submission:

Type of Review: | STUDY
Title: | Riding Waves of COVID-1% in Key Countries:
Lessons Learned for Future Pandemics
Investigator: | Tomoko Steen
IRB ID: | STUDY 00009191
Review Type: | Non-Committee

Review Level: | Expedited
Review Category: | (5) Data, documents, records, or specimens
(7Ha) Behavioral research
Funding: | Mame: CAPES - Brazilian Federal Apency for Support
and Evaluation, Funding Source I1D:
BEREI9R0425/2024-01

IND, IDE, or HDE: | Mone
Documents Reviewed: | Protocol
Leticia's grant
PartllLongCOVIDQuestions _ AComp2 V.3
Informed Consent v.5
CV Tomoko Steen
Questionaire Spanish
Informed Consent Spanish
Script
Reliance Document
Reliance Confirmation
Funding document for Leticia Simeoni Avais
Translational certificated
Flver
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GEORGETOWN, UNIVERSITY

The IRB has approved the submission. You can begin research activities. The approval
is valid from 6/2/2025. Any modifications to the IRB-approved protocol and other
supporting documents must be reviewed and approved by the ITRB prios to
implementation.

There is no expiration date for this study, and it is not subject o requirements for
continuing review as determined by the IRB under the revised Commaon Rule
(45CFR46.109(1i.).

In conducting this protocol, you are required to follow the requirements listed in the
Investigator Manual (HEP-103), which can be found by navigating to the IRB Library
within the IRB svstem.

Sincerely,

Irene Alvarez - Mendoza
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