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RESUMO

Objetivo do estudo: Comparar os niveis de CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES e CXCLS8/IL-8 na mucosa oral e no tubo endotraqueal de pacientes que
evoluiram para extubacéo ou 6bito. Materiais e Métodos: Este estudo observacional incluiu 45
pacientes submetidos a Ventilagdo Mecanica Invasiva (VMI) em uma unidade de terapia
intensiva. Amostras foram coletadas da mucosa oral e do tubo endotraqueal e analisadas por
Cytometric Bead Array (CBA). Os pacientes foram classificados de acordo com o desfecho
clinico: extubacdo (n=13) ou dbito (n=32). Resultados: Em pacientes extubados, os niveis de
CXCL10/1P-10 foram significativamente menores na mucosa oral em comparacdo com
CCL2/MCP-1, CCL5/RANTES e CXCLS8/IL-8, e significativamente menores no tubo
endotraqueal em comparagdo com CXCLS8/IL-8. Pacientes que evoluiram para ébito
apresentaram niveis significativamente mais elevados de CXCL8/IL-8 na mucosa oral em
compara¢do com CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG e CCL5/RANTES, e niveis
significativamente mais elevados de CCL5/RANTES em comparacdo com CXCL10/IP-10; no
tubo endotraqueal, CXCL10/IP-10 foi significativamente menor do que as outras quimiocinas.
Comparativamente, pacientes que foram a ébito apresentaram niveis significativamente mais
elevados de CXCL9/MIG, CCL5/RANTES e CXCLS8/IL-8 na mucosa oral em relacdo aos
pacientes extubados. Conclusdo: Pacientes em ventilacdo mecanica apresentaram perfis
distintos de quimiocinas na mucosa oral de acordo com o desfecho clinico. Niveis
significativamente mais elevados de CXCL9/MIG, CCL5/RANTES e CXCL8/IL-8 na mucosa
oral estdo associados ao Obito, sugerindo que a analise de swab oral pode representar uma
ferramenta promissora para a identificacdo precoce de biomarcadores prognosticos em
pacientes com pneumonia. Estudos futuros com amostras maiores e delineamentos
longitudinais serdo importantes para validar esses achados e explorar ainda mais o potencial

dessas moléculas como ferramentas prognosticas em ambientes de terapia intensiva.

Palavras chave: Mucosa oral, quimiocinas, insuficiéncia respiratdria, ventilacdo mecénica,

pneumonia
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1 INTRODUCAO

Antes mesmo da pandemia da COVID-19, as infec¢des respiratdrias agudas constituiam
uma das principais causas de demanda por atendimento médico de urgéncia (Metlay et al.,
2025). Atualmente a pneumonia permanece como uma das principais causas de hospitalizagao
e mortalidade globalmente (Who, 2023). Em 2015, a pneumonia foi classificada como a oitava
maior causa de 6bito nos Estados Unidos, a quarta principal causa de morte em ambito mundial
e a principal causa de mortalidade em paises de baixa renda (Lanks et al., 2019). A etiologia da
pneumonia pode ser bacteriana, viral ou fingica, e sua prevencao ¢ efetivamente alcancada por
meio da vacinacdo, incluindo imunizagdes contra pneumococos, influenza ¢ SARS-CoV-2. O
diagnéstico clinico baseia-se na associacdo do quadro clinico sugestivo e achados fisicos com
evidéncias radiograficas de infiltrados pulmonares (Rothberg, 2022).

Na unidade de terapia intensiva a pneumonia associada a ventilagao (PAV) ¢ a infec¢ao
nosocomial mais frequente, afetando de 20% a 36% dos pacientes criticos (Howroyd et al.,
2025). A cinética de resolugdao dos sinais e sintomas da pneumonia ¢ predominantemente
modulada por fatores intrinsecos ao hospedeiro, com énfase na fragilidade clinica (Yang et al.,
2024).

Comorbidades como diabetes mellitus, neoplasias, estados de imunossupressdo e
disfungdes organicas avancadas comprometem a funcdo neutrofilica, além de prejudicar a
imunidade celular e humoral, impactando negativamente a taxa de recuperacao clinica (P6voa
et al., 2025). Ademais, condigdes como doenca pulmonar obstrutiva cronica (DPOC),
desnutricdo, aspiragdo cronica, alcoolismo crdnico, distirbios neuroldgicos, disfuncdo da
drenagem linfatica pulmonar e edema pulmonar decorrente de insuficiéncia cardiaca congestiva
estdao associadas a lentificacdo da resolucdo do quadro pneumonico (Povoa et al., 2025). Em
quadros de doencas inflamatdrias, a expressdao dessas quimiocinas ¢ significativamente
aumentada, apresentando variagdes correlacionadas com os diferentes estagios da patologia
(Effah et al., 2021).

As quimiocinas constituem uma ampla familia de citocinas de baixo peso molecular,
com massas variando entre 7 e 15 kDa. Algumas quimiocinas apresentam perfil pro-
inflamatorio, sendo expressas em resposta a estimulos imunoldgicos durante processos
infecciosos ou inflamatorios; outras sdo classificadas como homeostaticas, atuando na migragao
basal de células imunes durante o desenvolvimento, vigilancia imunoldgica e manutengao

tecidual. A relevancia fisiologica dessa familia de mediadores esta fortemente associada a sua
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elevada especificidade funcional, uma vez que diferentes quimiocinas sdo capazes de recrutar
seletivamente subpopulagdes distintas de leucocitos. (Palomino; Marti, 2015).

A quimiocina CCL2/MCP-1 (C-C motif chemokine ligand 2), também designada como
Monocyte Chemoattractant Protein-1 (MCP-1), constitui um membro proeminente da
subfamilia CC de quimiocinas, reconhecida por sua capacidade de orquestrar o recrutamento
de monocitos, macrofagos e outras células inflamatdrias em sitios de dano tecidual ou infecgao.
Essa molécula ¢ produzida por uma diversidade de tipos celulares, incluindo mondcitos,
macrofagos, células endoteliais e fibroblastos em resposta a estimulos pro-inflamatorios como
TNF-a, IL-1p e fatores de estresse celular, mediando a migrag¢ao celular via gradientes de
concentragdo e ligacdo ao seu principal receptor, CCR2 (CCR2) (Guo et al., 2025). Do ponto
de vista fisiopatologico, a CCL2/MCP-1 estd associada a uma ampla gama de condigdes clinicas
caracterizadas por infiltragdo monocitica e inflamagao persistente. Estudos clinicos indicam um
aumento consistente de niveis séricos de CCL2/MCP-1 e expressdo de CCR2 em desordens
inflamatorias sistémicas como a COVID-19, sugerindo que esse eixo ¢ um potencial alvo
terapéutico para modular a resposta imunoinflamatoria e melhorar desfechos clinicos (Huang
et al., 2020). Em modelos experimentais de doencas musculoesqueléticas, a antagonizacao de
CCL2/MCP-1 reduziu a infiltragdo de macrofagos e a progressdo de alteragdes fibroticas em
tecidos adiposos infrapatelares, refor¢ando seu papel central na promogdo de respostas
inflamatoérias cronicas e remodelamento tecidual patoldgico (Utsunomiya et al., 2019).

A quimiocina CCL5, também denominada RANTES, ¢ uma molécula da familia das
quimiocinas CC com papel importante na regulagdo do recrutamento e ativagdo de células
imunes em contextos de inflamacao, infec¢do e reparo tecidual. Essa quimiocina ¢ produzida
por uma variedade de células, incluindo linfécitos T, mondcitos, macrofagos, células endoteliais
e plaquetas, particularmente apds estimulagdo por citocinas pro-inflamatorias e sinais de dano
tecidual (Wolszczak-Biedrzycka et al., 2025). A CCLS exerce sua fung@o bioldgica principal ao
se ligar a receptores acoplados a proteina G, especialmente CCRS, além de outros correceptores
como CCRI1 e CCR3, desencadeando sinalizagdes que promovem a quimiotaxia de leucécitos
e a modulacdo da resposta inflamatoria (Tufail et al., 2025).

J& quimiocina CXCLS, também denominada interleucina-8 (IL-8), constitui um
membro proeminente da familia das quimiocinas CXC, com fungdes centrais na mediagao da
quimiotaxia e ativacdo de neutrdfilos, além de participar de mecanismos inflamatorios e
imunoldgicos complexos em diversos contextos fisioldgicos e patoldgicos (Hou; Huntterlocker,
2024). Originalmente descrita como um fator quimiotatico para neutrofilos, a CXCL8 ¢

produzida por multiplos tipos celulares, incluindo mondcitos/macrofagos, células endoteliais,
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fibroblastos e células epiteliais, em resposta a estimulos pro-inflamatdrios e sinais de dano
tecidual (Wolszczak-Biedrzycka et al., 2025). Do ponto de vista imunopatolégico, CXCLS8
participa de redes moleculares que conectam respostas inflamatorias agudas com consequéncias
sist€émicas prolongadas, como observado em infecgdes virais onde altos niveis plasmaticos
desta quimiocina associam-se a mortalidade e a complicacdes inflamatorias severas (Zhao et
al., 2025). Além disso, em condigdes pods-infecciosas como a febre chikungunya, niveis
elevados de CXCLS na fase aguda correlacionaram-se com maior probabilidade de desenvolver
artralgia cronica, sugerindo um papel na perpetuacdo da inflamacao e sensibilidade tecidual
prolongada (Lisowska, 2025).

A quimiocina CXCL9, também conhecida como Monokine Induced by Interferon-y
(MIG), € um membro da subfamilia CXC de quimiocinas que desempenha papel crucial na
regulacdo das respostas imunes mediadas por células, especialmente em contextos de
inflamacéo e infeccdo. Em resposta a estimulos pré-inflamatdrios, particularmente o interferon-
gama (IFN-y), a CXCL9 ¢ expressa por células endoteliais, fibroblastos e leucocitos,
promovendo o recrutamento de linfécitos T CD4 do tipo Thl, linfocitos T CD8 e células NK
para sitios de inflamacdo através da interacdo com seu receptor principal, CXCR3 (Yang et al.,
2024). Estudos clinicos e experimentais recentes tém destacado a relevancia da CXCL9 como
biomarcador de atividade imunoinflamatoria em diferentes contextos patoldgicos. Por exemplo,
revisbes sistematicas indicam que as concentracdes séricas de CXCL9, em conjunto com
CXCL10, refletem a resposta ao tratamento em pacientes com tuberculose pulmonar,
mostrando correlacdo com a dinamica de cura e persisténcia da infeccdo (Wei et al., 2024). Em
doencas autoimunes, como a sindrome de Sjogren primaria, niveis elevados de CXCL9 em soro
e tecidos glandulares foram associados a manifestacdes extra-glandulares e podem representar
marcadores diagndsticos ou de prognoéstico (Hong et al., 2024).

A quimiocina CXCL10 (C-X-C motif chemokine ligand 10), também denominada
Interferon gamma-induced protein 10 (IP-10), tem sido amplamente reconhecida como um
mediador critico das respostas imunes do tipo Th1 e como mediadora de eventos inflamatorios
em diversas doencas humanas (Wei et al., 2024). A CXCL10 ¢ uma glicoproteina de ~8,7 kDa
codificada pelo gene CXCLI0 no cromossomo humano 4q21 e é expressa por mondcitos,
células endoteliais e fibroblastos em resposta a estimulos como interferon-gama (IFN-y) e
outras citocinas pro-inflamatorias (Farber, 1997; Wei et al., 2024). A relevancia clinica de
CXCLI10 também tem sido evidenciada por sua utilidade como biomarcador em doengas
infecciosas e inflamatorias: em tuberculose pulmonar, niveis circulantes de CXCL9/MIG e

CXCL10/TP-10 tém sido associados ao monitoramento da resposta ao tratamento (Wei et al.,
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2024), e em rejei¢ao de enxerto renal a CXCL10/IP-10 urinario mostrou associacao robusta
com complicagdes pds-transplante. Além disso, em pneumonias intersticiais idiopaticas, niveis
séricos elevados de CXCL10/IP-10 correlacionaram-se com caracteristicas autoimunes e
desfechos clinicos favoraveis em determinados subgrupos de pacientes (Enomoto et al., 2024).
Tais estudos recentes por Wei et al. (2024) e colaboragdes multicéntricas ampliam a
compreensdo do papel de CXCL10/IP-10 em contextos clinicos relevantes.

Em casos de pneumonia, niveis elevados de CCL2 estao associados a intensidade da
inflamacao e a gravidade da doenga, podendo contribuir tanto para a defesa do hospedeiro
quanto para o dano tecidual quando desregulada (Deshmane et al., 2009; Peir¢ et al., 2017).

Niveis de mediadores inflamatérios, como proteina C-reativa, IL-8 (CXCL-8) e
RANTES (CCLS), foram encontrados elevados na DPOC (Queiroz et al., 2016). A liberagao
dessas citocinas na corrente sanguinea ¢ considerada um marcador precoce de sepse, sendo util
para a identifica¢do de pacientes com maior risco de evolugao desfavoravel (Zhang et al., 2025).

Evidéncias recentes indicam que niveis elevados, especialmente de CXCL9 e CXCLI10,
estdo diretamente associados a gravidade clinica, resposta inflamatoéria exacerbada e pior
prognostico em pacientes com pneumonia, incluindo outras formas virais como a COVID-19,
nas quais esses mediadores se destacam como potenciais biomarcadores de evolucao da doenga
(Wei et al., 2024). Além disso, a CXCL10 tem sido implicada ndo apenas na inflamagdo, mas
também em processos de reparo epitelial pulmonar, evidenciando seu papel complexo na
fisiopatologia das doencas respiratorias (Zhang et al., 2024).

O aumento do numero de pessoas com comorbidades tem implicado no agravamento
clinico dos pacientes que necessitam de dispositivos médicos e modalidades de suporte
ventilatorio, contribuindo para maior risco de desenvolvimento de pneumonia associada a
ventilacdo (Cezar et al., 2024). Nesse contexto, o desequilibrio na produ¢do dessas quimiocinas
contribui tanto para a eliminacdo de patégenos quanto para o desenvolvimento de lesdo
pulmonar, reforcando sua relevancia como alvos terapéuticos e marcadores prognosticos em
pneumonia (Oliveira et al., 2024; Zhang et al., 2024).

Essa tendéncia aponta para a necessidade de estratégias diagndsticas e prognosticas mais
precisas, capazes de identificar precocemente quadros respiratdrios graves e orientar
intervengodes terapéuticas especificas (Torres et al., 2021). Nesse sentido, a adocdo de
ferramentas validadas para avaliagdo da gravidade da pneumonia representa um componente
essencial na conducao clinica, especialmente em populagdes vulneraveis (Riera-Martinez et al.,

2023).
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2 HIPOTESE

A hipotese deste estudo ¢ que pacientes com pneumonia sob ventilagdo mecanica
apresentam perfis distintos de quimiocinas na mucosa oral e na regido do tubo orotraqueal, e
que esses padrdes inflamatdrios estejam associados a evolugdo clinica e a desfechos

progndsticos, incluindo mortalidade.
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3 JUSTIFICATIVA

A pneumonia em pacientes criticos submetidos a ventilagdo mecanica invasiva
apresenta alta morbimortalidade, exigindo melhor compreensao dos mecanismos envolvidos na
sua progressdo. A resposta inflamatoria local desempenha papel central na evolugdo clinica
desses pacientes, sendo as quimiocinas mediadoras importantes na regulacao do recrutamento
celular. A analise da expressao dessas moléculas na mucosa oral e na regido do tubo orotraqueal
pode fornecer informacgodes relevantes sobre o microambiente inflamatdrio. Além disso, essas
regides sdo diretamente expostas a patdgenos e influenciam o desenvolvimento de
complicacdes infecciosas. A identificagdo de padrdes distintos de quimiocinas pode auxiliar na
diferenciagdo entre pacientes com melhor ou pior progndstico. Isso possibilita a descoberta de
biomarcadores inflamatérios precoces e potencialmente uteis na pratica clinica. Tais
biomarcadores podem contribuir para decisdes teraputicas mais direcionadas e

individualizadas.
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4 OBJETIVO

Comparar os niveis de CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG, CCL5/RANTES
e CXCLS/IL-8 na mucosa oral e no tubo orotraqueal de pacientes entubados com pneumonia

que evoluiram para extubagao ou 6bito.
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5 Artigo

Elevated CXCL9, CCLS5, and CXCLS levels in the oral mucosa are associated with

mortality

Abbreviated article title: Oral chemokines and mortality

Abstract

Objective of word: To compare the levels of CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS/IL-8 in the oral mucosa and endotracheal tube of patients who
progressed to extubation or death. Materials and Methods: This observational study included
45 patients submitted to Invasive Mechanical Ventilation (IMV) in an intensive care unit.
Samples were collected from the oral mucosa and endotracheal tube and analyzed by
Cytometric Bead Array (CBA). Patients were classified according to clinical outcome:
extubation (n=13) or death (n=32). Results: In extubated patients, CXCL10/IP-10 levels were
significantly lower in the oral mucosa compared to CCL2/MCP-1, CCL5/RANTES, and
CXCLS8/IL-8, and significantly lower in the endotracheal tube compared to CXCLS8/IL-8.
Patients who progressed to death exhibited significantly higher CXCLS8/IL-8 levels in the oral
mucosa compared to CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG, and CCL5/RANTES, and
significantly higher CCL5/RANTES levels compared to CXCL10/IP-10; in the endotracheal
tube, CXCL10/IP-10 was significantly lower than the other chemokines. Comparatively,
patients who died presented significantly higher levels of CXCL9/MIG, CCL5/RANTES, and
CXCLS/IL-8 in the oral mucosa compared to extubated patients. Conclusion: Mechanically
ventilated patients exhibited distinct chemokine profiles in the oral mucosa according to clinical

outcome. Significantly higher levels of CXCL9/MIG, CCL5/RANTES, and CXCLS8/IL-8 in the
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oral mucosa are associated with death, suggesting that oral swab analysis may represent a
promising tool for early identification of prognostic biomarkers in patients with pneumonia.
Future studies with larger samples and longitudinal designs will be important to validate these
findings and to further explore the potential of these molecules as prognostic tools in intensive

care settings.

Keywords: Mouth Mucosa, Chemokines, Respiratory Insufficiency, Mechanical Ventilation,

Pneumonia

Introduction

Patients with severe respiratory failure frequently require invasive mechanical
ventilation through orotracheal intubation in intensive care units (ICUs). Although this
intervention is essential for life support, prolonged mechanical ventilation is associated with
several clinical complications, including ventilator-associated pneumonia, ventilator-induced
lung injury, and a significant increase in hospital mortality [1-3]. The inflammatory response
triggered in these patients plays a central role in clinical progression, contributing both to
infection resolution and to the exacerbation of pulmonary and systemic damage [4-6]. In this
context, the identification of inflammatory biomarkers capable of reflecting the intensity of the
immune response and assisting in the prediction of clinical outcomes represents an important
challenge in intensive care medicine [7,3].

The inflammatory response in the respiratory tract involves the activation of multiple
immunological mediators, among which cytokines and chemokines are particularly relevant.

Chemokines constitute a family of small signaling proteins responsible for regulating immune
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cell trafficking, promoting the recruitment and activation of leukocytes at sites of inflammation
or infection [8]. These molecules play an essential role in modulating both innate and adaptive
immune responses and are actively involved in the pathophysiology of several infectious and
inflammatory diseases of the respiratory tract [6].

Among the chemokines most frequently associated with respiratory inflammatory
processes are CXCLS8/IL-8, CCL2/MCP-1, CXCL9/MIG, CXCL10/IP-10, and
CCL5/RANTES. CXCLS8/IL-8 is considered a potent pro-inflammatory mediator responsible
for the recruitment and activation of neutrophils in the airways, playing an important role in
amplifying the pulmonary inflammatory response and promoting tissue injury [6]. Elevated
levels of this chemokine have been associated with the severity of respiratory diseases and
pulmonary dysfunction in critically ill patients [9,10]. Similarly, the chemokine CCL2/MCP-1
participates in the recruitment of monocytes and macrophages to inflamed tissues, contributing
to the maintenance of the inflammatory response and to disease progression in different
infectious conditions [10,2].

Other chemokines also play relevant roles in the respiratory immune response.
CXCL9/MIG and CXCL10/IP-10 are mainly induced by interferon-y and are involved in the
recruitment of T lymphocytes and natural killer (NK) cells, participating in antiviral immune
responses and in the modulation of pulmonary inflammation [11]. CCL5/RANTES, in turn, acts
in the attraction of different cell populations, including T lymphocytes, eosinophils, and
monocytes, contributing to the amplification of local and systemic inflammatory responses [6].
Recent studies have demonstrated that specific cytokine and chemokine profiles may be
associated with disease severity and clinical outcomes in patients hospitalized in intensive care
units [9,12].

Traditionally, the evaluation of inflammatory biomarkers in respiratory diseases is

performed through the analysis of blood samples or secretions from the lower respiratory tract.
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However, these methods may require invasive or complex procedures, which can limit their
routine application in critically ill patients [13,14]. In this scenario, the use of samples obtained
through oral swabs has emerged as a promising approach for investigating inflammatory
mediators in infectious and respiratory diseases.

Oral swab collection consists of a simple, rapid, and minimally invasive method that
allows the collection of epithelial cells, secretions, and immunological mediators present in the
oral mucosa. This method has been widely used for the detection of respiratory pathogens,
microbiome analysis, and investigation of local immune responses [15,14]. Recent studies have
shown that samples obtained from oral cavity swabs can reflect immunological and
microbiological alterations associated with respiratory infections, representing a viable
alternative for monitoring inflammatory biomarkers [16,2].

Another relevant aspect concerns the interaction between the oral cavity and the
respiratory tract. Recent evidence suggests the existence of a functional axis between the oral
microbiota and the lungs, in which microorganisms and inflammatory mediators present in the
oral cavity may influence respiratory inflammatory processes [17,18]. In patients undergoing
mechanical ventilation, the oral mucosa and the endotracheal tube become important
microbiological reservoirs, favoring bacterial colonization and contributing to the development
of ventilator-associated respiratory infections [19,20].

Despite advances in understanding the inflammatory response in critically ill patients,
studies simultaneously investigating chemokine levels in the oral mucosa and in the region
associated with the orotracheal tube in patients undergoing invasive mechanical ventilation
remain scarce. Furthermore, the understanding of the relationship between local chemokine
profiles and the clinical outcomes of these patients, particularly regarding successful extubation

or progression to death, remains limited [3,18].
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Considering that the oral mucosa and the region of the orotracheal tube represent
important sites of interaction between microorganisms, respiratory secretions, and host
inflammatory mediators, the characterization of the local chemokine profile in these
compartments may provide relevant information about the immunological mechanisms
associated with the clinical evolution of patients undergoing mechanical ventilation.

Thus, the hypothesis of the present study is that different patterns of chemokine
expression in the oral mucosa and in the region of the orotracheal tube are associated with
distinct clinical outcomes in patients with pneumonia. In this context, the aim of this study was
to compare the levels of the chemokines CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa and in the region of the orotracheal tube
in patients undergoing orotracheal intubation in an intensive care unit, investigating possible
differences between patients who progressed to extubation and those who progressed to death,
in order to contribute to the identification of potential inflammatory biomarkers associated with

the clinical prognosis of these patients.

Materials and methods

1. Procedures are shown according to the chronological order of their implementation
The present study was approved by the Research Ethics Committee under protocol number
CAAE 76451423.0.0000.5145 and conducted in accordance with the declaration of Helsinki of

1975, as revised in 2002.

Patient selection and eligibility criteria
This case-control observational study included 45 patients with pneumonia who
underwent IMV in the ICU of a hospital in the city of Uberaba, Minas Gerais, Brazil. Of these

45 patients, 13 were extubated and 32 progressed to death. The exclusion criteria were as
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follows: patients who (a) were admitted to the ICU but were not intubated; (b) had a history of
aspiration of gastric contents; (c) had undergone recent thoracic surgery; (d) were infected with
human immunodeficiency virus (HIV); or (e) did not agree to participate in the study (patients
or their legal representatives).

Patients or their legal representatives were fully informed about the study and signed the
informed consent form. Participants were guaranteed access to clarification regarding the
research, to the results of clinical and complementary examinations, and to the preservation of
the confidentiality of this information, as well as guidance and referral for specialized

evaluation when necessary.

Sample collection from the oral cavity and orotracheal region

Biological samples were collected using swabs from the oral cavity and from the
tracheal region, enabling the collection of desquamated cells from the oral surface as well as
from the tracheal mucosa. For each participant, two samples were collected from the oral
mucosa and two samples from the tracheal region, ensuring greater representativeness of the
biological material.

Collection from the oral mucosa was performed by gently and repeatedly rotating the
swab over the buccal mucosa and tongue, promoting adherence of epithelial cells and saliva
without causing local trauma. Sampling from the tracheal region was performed by inserting
the swab into the distal end of the suction catheter, allowing the additional collection of tracheal
secretions. All procedures followed standardized biosafety protocols to ensure sample quality
and minimize the risk of cross-contamination. The use of swabs for collecting saliva, epithelial
cells, and tracheal secretions represents a noninvasive and easy-to-perform technique widely
used in clinical and epidemiological studies, ensuring adequate representativeness for

subsequent laboratory analysis.
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After collection, the swabs were immersed in Eppendorf tubes containing 1 mL of
phosphate-buffered saline (PBS) and stored at —70 °C until analysis. After sample collection,
oral hygiene of the patient was performed using gauze, oral antiseptic solution, and a suction

catheter.

Quantification of CXCLI10/IP-10, CCL2/MCP-1, CXCL9/MIG, CCL5/RANTES, and
CXCL&/IL-8 by cytometric bead array

The collected samples were analyzed using the Human Inflammatory Cytokine
Cytometric Bead Array (CBA) kit (BD Biosciences, San Diego, CA, USA) and flow cytometry
to quantify the chemokines CCL2, CCL5, CXCLS8, CXCL9, and CXCL10, according to the
manufacturer’s instructions. Samples were maintained at —70 °C until the time of analysis.

Initially, 500 pL of PBS was added to each tube containing the swab with the collected
sample. The tubes were vortexed individually to release the biological material. The samples
were then transferred to previously labeled Eppendorf tubes.

A 96-well plate was prepared according to the experimental layout. After vortex
homogenization, 20 uL of Mixed Capture Beads was added to each well. Subsequently, 50 uL
of each sample was pipetted into the corresponding wells. In addition, 50 pL of each point of
the standard curve was added to the appropriate wells and 50 pL of assay diluent was added to
the blank well. The plate was covered with aluminum foil and incubated overnight at 4-6 °C.

After incubation, 150 pL of Wash Buffer was added to each well, followed by
centrifugation for 6 minutes at 400 x g at room temperature. The supernatant was aspirated
using a plate vacuum pump, leaving approximately 100 pL in each well. Subsequently, 15 pL
of Human Inflammatory Cytokine PE Detection Reagent was added to all wells. The pellet was

resuspended by gently tapping the sides of the plate.



26

The plate was again covered with aluminum foil and incubated in the dark at room
temperature for 2 hours. After incubation, 150 pL of Wash Buffer was added per well followed
by centrifugation at 1000 rpm at 20 °C for 3 minutes. The supernatant was aspirated using a
vacuum pump.

After final removal of the supernatant, the contents of each well were transferred to flow
cytometry tubes properly identified. Event acquisition was performed using a BD FACSCanto
II flow cytometer with parameters defined for bead identification and fluorochrome detection.
Data were exported using the instrument software and analyzed based on the standard curves
of the assay, allowing the determination of concentrations of MCP-1/CCL2, RANTES/CCLS,

MIG/CXCLY, IP-10/CXCL10, and IL-8/CXCLS in the collected samples.

2. Exact description of materials (samples)
Biological samples were collected using swabs from the oral cavity and from the tracheal
region, enabling the collection of desquamated cells from the oral surface as well as from the

tracheal mucosa.

3. Statistical procedures applied in the result analysis

The statistical analysis was performed using GraphPad Prism version 8.0 (GraphPad
Software, San Diego, CA, USA). Data distribution was initially assessed using the Shapiro—
Wilk normality test. As the quantitative variables showed a non-normal distribution,
comparisons between groups were performed using the Mann-Whitney test. Categorical
variables, including age group, sex, and ethnicity, were compared using Fisher’s exact test.

Differences were considered statistically significant when p < 0.05.
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Results

Among the 45 intubated patients with pneumonia, 13 (28.9%) progressed to extubation
and 32 (71.1%) progressed to death. No statistically significant differences were observed in
sex, ethnicity, or body mass index (BMI) between patients who were extubated and those who
died. Patients who died were significantly older than patients who progressed to extubation
(p=0.004) (Table 1).

Patients who progressed to extubation presented significantly lower levels of
CXCL10/TP-10 in the oral mucosa compared with the levels of CCL2/MCP-1, CCL5/RANTES,
and CXCLS8/IL-8 (p = 0.0001) (Figure 1).

The quantification of chemokines in the orotracheal tube of patients who progressed to
extubation showed significantly lower levels of CXCL10/IP-10 compared with the levels of
CXCLS/IL-8 (p = 0.0208) (Figure 2).

In contrast, patients who progressed to death presented significantly higher levels of
CXCLS/IL-8 in the oral mucosa when compared with the levels of CXCLI10/IP-10,
CCL2/MCP-1, CXCL9/MIG, and CCL5/RANTES (p <0.0001). These patients also presented
significantly higher levels of CCL5/RANTES when compared with CXCL10/IP-10 levels (p <
0.0001) (Figure 3).

Patients who progressed to death presented significantly lower levels of CXCL10/IP-10
in the orotracheal tube when compared with the levels of CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS/IL-8 (p < 0.0001) (Figure 4).

When chemokine levels were compared between patients who progressed to extubation
and those who died, it was observed that patients who died presented significantly higher levels

of CXCL9/MIG, CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa (p < 0.001) (Figure 5).



28

In contrast, in the orotracheal tube region no statistically significant differences were
observed when chemokine levels were compared between patients who progressed to
extubation and those who died (Figure 6).

When chemokine levels were compared between the oral mucosa and the orotracheal
tube region, CXCLS/IL-8 levels were significantly higher in the oral mucosa compared with
the levels of this chemokine in the orotracheal tube region (p = 0.006) (Figure 7). No statistically
significant differences were observed for the other chemokines between the oral mucosa and

the orotracheal tube region.

Discussion

The present study demonstrates that patients with pneumonia undergoing invasive
mechanical ventilation exhibit distinct chemokine profiles in the oral mucosa according to
clinical outcome. In particular, significantly higher levels of CXCL9/MIG, CCL5/RANTES,
and CXCL8/IL-8 were observed in patients who progressed to death compared with those who
were extubated. These findings partially confirm the initial hypothesis that different patterns of
chemokine expression in the oral mucosa and in the orotracheal tube region could be associated
with different clinical outcomes in mechanically ventilated patients.

There was no statistically significant difference between the groups regarding sex,
ethnicity, and body mass index. This finding is relevant, as it suggests that the observed
differences in chemokine levels do not appear to be associated with these variables, reinforcing
the hypothesis that local inflammatory profiles may be more directly related to the clinical

outcomes of critically ill patients [6,21,22].
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When specifically analyzing patients who progressed to extubation, it was observed that,
in the oral mucosa, CXCL10/IP-10 levels were significantly lower when compared with the
levels of CCL2/MCP-1, CCL5/RANTES, and CXCLS8/IL-8 (p = 0.0001). This finding suggests
that even in patients with a more favorable clinical evolution, there is activation of local
inflammatory pathways mediated by chemokines associated with the recruitment of
inflammatory cells, particularly monocytes and neutrophils. CXCLB8/IL-8 is recognized as a
potent neutrophil chemoattractant and is frequently associated with acute inflammatory
processes in mucosal and respiratory tissues, which may reflect host defense mechanisms
against infectious or inflammatory stimuli present in the oral environment of intubated patients
[9,10,23].

A similar result was observed in the analysis of chemokines in the orotracheal tube of
patients who progressed to extubation. In this region, CXCL10/IP-10 levels were also
significantly lower when compared with CXCLS8/IL-8 levels. This pattern suggests that the
inflammatory activation associated with mechanical ventilation may be particularly related to
the local production of mediators involved in neutrophil recruitment. Increased CXCL8/IL-8
levels in respiratory secretions have been associated with inflammatory processes of the lower
respiratory tract and may reflect local immune responses to the presence of microorganisms or
to tissue injury induced by ventilatory support itself [9,11,24].

When patients who progressed to death were analyzed, a distinct inflammatory pattern
was observed in the oral mucosa. In these individuals, CXCL8/IL-8 levels were significantly
higher when compared with the levels of CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG, and
CCL5/RANTES. In addition, CCL5/RANTES levels were significantly higher when compared
with CXCL10/1P-10 levels. These results suggest a more intense inflammatory state in the oral
mucosa of patients with unfavorable clinical outcomes. CXCLS8/IL-8 is strongly associated with

amplification of the inflammatory response and massive recruitment of neutrophils, whereas
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CCL5/RANTES plays an important role in the recruitment of T lymphocytes and other immune
cells, potentially contributing to the maintenance of persistent inflammatory processes in
infected or injured tissues [10,21,4].

In the orotracheal tube region of patients who progressed to death, statistically
significant differences were also observed. In these individuals, CXCL10/IP-10 levels were
significantly lower when compared with the levels of CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8. This pattern reinforces the idea that patients with poorer
clinical outcomes present a local inflammatory profile characterized by higher expression of
chemokines associated with the recruitment of monocytes, lymphocytes, and neutrophils.
Excessive activation of these pathways may contribute to intense inflammatory processes in the
respiratory tract, promoting tissue damage and worsening the clinical condition [11,21,25].

One of the most relevant findings of this study was observed in the direct comparison
between the groups of patients who progressed to extubation and those who progressed to death.
In this analysis, patients who died presented significantly higher levels of CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa. These results suggest that elevated
levels of these chemokines may be associated with more intense inflammatory responses and
potentially related to unfavorable clinical outcomes. CXCL9/MIG and CCL5/RANTES are
involved in the activation and recruitment of T lymphocytes, whereas CXCLS8/IL-8 is directly
associated with neutrophil recruitment, indicating that multiple inflammatory axes may be
simultaneously activated in patients with poorer prognosis [7,23,25].

On the other hand, no statistically significant differences were observed in chemokine
levels in the orotracheal tube when patients who progressed to extubation were compared with
those who progressed to death. This result suggests that, in this specific context, the oral mucosa
may represent a more sensitive site for detecting inflammatory alterations associated with

clinical prognosis. The oral cavity is recognized as a dynamic immunological environment
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characterized by the presence of complex microbiota and intense immune activity, factors that
may directly influence the local production of inflammatory mediators [18,26,27]

Another important finding was observed in the comparison between the analyzed
anatomical regions. CXCL8/IL-8 levels were significantly higher in the oral mucosa when
compared with the levels of this chemokine in the orotracheal tube region, whereas no
significant differences were observed for the other chemokines. This result reinforces the
relevance of the oral mucosa as an important inflammatory compartment in patients undergoing
mechanical ventilation. The high local production of CXCLS8/IL-8 may reflect both
inflammatory processes related to the oral microbiota and immune responses associated with
the presence of the orotracheal tube and microbial colonization in hospitalized patients
[19,27,28].

From a clinical and translational perspective, the results of this study suggest that the
analysis of chemokines in the oral mucosa may represent a promising strategy for monitoring
the inflammatory response in critically ill patients. Oral swab collection offers important
advantages because it is a simple, rapid, and minimally invasive method, allowing repeated
sample collection throughout the patient’s clinical course. This characteristic may facilitate the
use of this approach in immunological monitoring strategies in intensive care units [14,29,30].

Some limitations of this study should be considered when interpreting the results. First,
the sample size was relatively limited, which may reduce the statistical power to detect
additional differences between the analyzed groups. Furthermore, this was a single-center
study, which may limit the generalizability of the findings to other populations or clinical
contexts. Another important aspect is the observational design of the study, which does not
allow the establishment of causal relationships between the evaluated chemokine levels and the
observed clinical outcomes. In addition, the analysis was based on a single time point of sample

collection, making it impossible to evaluate the temporal dynamics of chemokine expression
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throughout the clinical progression of the patients. Finally, although oral mucosal swab analysis
represents a minimally invasive and promising approach for evaluating inflammatory
mediators, local factors such as variations in the oral microbiota or pre-existing inflammatory

conditions of the oral cavity may potentially influence the detected chemokine levels.

Conclusion

Despite the limitations of the present study, the findings suggest that, the findings
indicate that patients undergoing invasive mechanical ventilation present distinct chemokine
profiles in the oral mucosa according to clinical outcome, with significantly higher levels of
CXCL9/MIG, CCL5/RANTES, and CXCLS8/IL-8 observed in patients who progressed to death.
These results suggest that the oral mucosa may represent a relevant compartment for
investigating inflammatory responses in patients with pneumonia and that the analysis of
chemokines obtained through oral swabs may contribute to the identification of potential
biomarkers associated with clinical prognosis in patients undergoing invasive mechanical
ventilation. Future studies with larger samples and longitudinal designs will be important to
validate these findings and to further explore the potential of these molecules as prognostic

tools in intensive care settings.
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Table 1. Demographic data of patients who progressed to extubation and patients who

progressed to death

Extubated Death
(n=13) (n=32)

aAge; median (max-min) 53 (95-22) 75 (85-20)
b Sex (M:F) 7:6 17:15
¢ Ethnicity (W:NW) 6:7 17:15

4 BMI — medianan (max-min)

22.2 (36.7-19.3)

26.7 (35.3-11)

Legend: max: maximum; min: minimum; M: male; F: female; W: white; NW: non-white; BMI:

body mass index.

& Manny-Whitney test; p=0.045
b Fisher’s exact test; p=1.00
¢Fisher’s exact test; p=0.74

d Manny-Whitney test; p=0.254
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Table and Figure Legends

Table 1. Demographic data of patients who progressed to extubation and patients who

progressed to death

Figure 1. Levels of chemokines CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa of patients who progressed to

extubation. Asterisks indicate statistically significant differences...........cccccovvveiininnnn. 39

Figure 2. Levels of chemokines CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS/IL-8 in the orotracheal tube of patients who progressed to

extubation. Asterisks indicate statistically significant differences ............ccocevveevirieneenennnne. 39

Figure 3. Levels of chemokines CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa of patients who progressed to death.

Asterisks indicate statistically significant differences.........ccooceveverniirieiniiinieenie e, 40

Figure 4. Levels of chemokines CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCLS5/RANTES, and CXCLS/IL-8 in the orotracheal tube of patients who progressed to death.

Asterisks indicate statistically significant differences.........ccoeeevvciieiniiiiniiiinec e 40

Figure 5. Comparison of chemokine levels CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCL5/RANTES, and CXCLS8/IL-8 in the oral mucosa of patients who were extubated or

progressed to death. Asterisks indicate statistically significant diferences ..........cccccevvenennee. 41

Figure 6. Comparison of chemokine levels CXCL10/IP-10, CCL2/MCP-1, CXCL9/MIG,
CCLS5/RANTES, and CXCLS8/IL-8 in the orotracheal tube of patients who were extubated or

progressed to death. Asterisks indicate statistically significant diferences ..........c.ccceeveeneneee. 41
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Figure 7. Comparison of CXCLS8/IL-8 levels in the orotracheal tube with the levels of this

chemokine in the oral mucosa region. Asterisk indicates a statistically significant difference 42
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5 CONCLUSAO

Os niveis elevados de CXCL9/MIG, CCL5/RANTES e CXCLS8/IL-8 estao relacionados
a intensa ativacao inflamatdria local, sugerindo relacdo com a evolucao desfavoravel. Em
contraste, pacientes com extubacdo bem-sucedida demonstraram um perfil inflamatério
menos exacerbado, ainda que com ativacdo de vias imunes importantes. Esses resultados
indicam que a mucosa oral pode atuar como um compartimento sensivel para o
monitoramento da resposta inflamatoria em pacientes criticos. A utilizagdo de swab oral
destaca-se como método promissor, por ser simples, rapido e minimamente invasivo. Do
ponto de vista clinico, a identificagdo dessas quimiocinas como potenciais biomarcadores

pode contribuir para a estratificagao de risco e tomada de decisdo terapéutica.
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ANEXO I
APROVACAO COMITE DE ETICA EM PESQUISA (CEP)

UNIVERSIDADE DE UBERABA -
UNIUBE w

PARECER CONSUBSTANCIADO DO
DADOS DA EMEMNDA

Titulo da Pesquisa: ASSOCIACAD ENTRE RESPOSTA IMUMNE E COLONMNIZACAD ORAL E
DESENVOLVIMENTO DE PMEUMONIA ASSOCIADA A VENTILACAD MECANICA

Pesquisador: Ruchele Dias Mogueira

Area Tematica:

Versdao: 2

CAAE: T6451423.0.0000.5145

Instituicdo Proponente: SOCIEDADE EDUCACIONAL UBERABENSE
Patrocinador Principal: Sociedade Educacional Uberabensea

DADOS DO PARECER
Nimero do Parecer: 7.511.664

Aprasentacio do Projeto:

Trata-se de um pedido de emenda ao projeto "ASSOCIACAQ ENTRE RESPOSTA IMUNE E
COLOMIZACAD ORAL E DESENVOLVYIMENTO DE PNEUMONIA ASSOCIADA A VENTILACAO
MECAMICA®, sob responsabilidade da profa. Dra. Ruchele Dias Moguelra. O referida pedido de emenda &
justilicado pela necessidade de se avaliar a presenga de gquimiocinas prd-inflamatérias nas amostras
coleladas com a finalidade de comparar os futuros resullados com a presenga microbiana e

desanvolvimenie de pneumonia.
Faram observadas alleragies concernentes a emenda nos seguintes Wopicos:

1) Resuma: "Analises de citocinas e imunoglobulings tambéam serdo realizadas™;

2) Hipdtese: "Ha uma correlacio positiva entre a detecgio de espécies microbianas e mediadores pro
inflamatarios na cavidade oral e aspirade Iraqueal de pacientes com PAVM®;

3) Objetivo Primario: "Avakiar a presenga de quimiocinas pro-inflamaldrias em swab de cavidade oral de
pacienles com guadros respiraldrios”;

4) Metodologia: "As amostras coleladas serdo congeladas a -70C e postenormente analisadas por ensaio
imunoenzimatico (ELISA) para determinar os niveis de CCL23, CCL15, CXCL2 e CXCLE ulilizando pares de
anticorpos especifices comarcialmente disponiveis de acordo com as recomendagSes da fabricante (Duc
Sal, R&D Systams, & Thermo Fischar)”.

Endorsgo: Ay Nene Sabing, i 1801 « Bloco C, sala 2008 - Campus Asrogorto

Balrra:  Universtiria CEP: 38.055-500
UF: MG Municipio: UBERABRA
Telefone:  |34)3319.6645 Fax: [34)3314-8810 E-mail: cepi@unibebr
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UNIVERSIDADE DE UBERABA - s~ Plabaforma
UNIUBE ‘%M

Conlinuacdo do Pamocer; 7.511 564

Objetivo da Pesquisa:

Objetivo Primanio:

Investigar a correlacio de detec;So de bacléras no biofilme oral, saliva e aspirado raqueal de pacientes
com indicacdo de enlubacido e associar com o desenvolvimenio de PAVM. Avaliar a presenca de

gquimlacinas prad-inflamatdrias em swab de cavidade oral de pacientes com guadros respiratdrios.

Avaliagio dos Riscos e Beneficios:
0= beneficos suparam eventuais riscos.

Hiscos:

O prasenle projalo nd3o apresenta riscos aos participantes por se tratar de coletas seguras, Indolores e
rotineiras do profocole de entubacgdo Exisle o risco de perda de conflidencialidade dos dados, para que isto
n&c ocorra seu nome ou qualquer idenlificacdo sua (voz, folo, elc) jamais aparecerd. Os seus dados serdo
confidanciais e rapassados para terceiros, semente apts a devida anonimizacio por codificacao.

Benaficios:

Os= benaficios aos participantes concentrar-se-30 na vigilia @ manutengio da boa saode oral durante a
anlubacio, com conirole de bicfiilmes orais alravés das medidas de escovacdo e profilaxia. Para a
comunidade cientifica, profissionais da drea, os resullados elucidaro o papel da cavidade bucal na enfrada
e colonizagdo de micro-organismos no pulmao e conseguentente desenvolvimento da PAVM.

Comentarios & Consideragies sobre a Pesquisa:
O padida da emenda complementam a proposta posilivamenta.

Consideragies sobra os Termos de apresentagio obrigatdria:
Foi apresentado um mnovo "PB" contendo as alleragdes proposta mediante pedido de emenda
(PB_INFORMACOES BASICAS 2536442 E1).

Racomendagoes:
Sem recomendacies.

Endoarsgo:  Av. Mene Sabino, n® 1801 - Bloco C, sala 2008 - Campus Aeroporio

Bairra:  Liniversitirio CEP: 3a.055-500
UF: MG Municipio: UBERABRMS
Telefone: (534)3310.6645 Fax: [34)3314-8010 E-mail: cepimnibe br
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GConclusdes ou Pendéncias e Lista de Inadequacgdes:

De acordo com a analise realizada, considero o pedido de emenda como APROVADO, salvo melhor juizo
Teito pale demals membros do CEP.

Consideracdes Finais a critério do CEP:
Em 16/04/2025 a plendria volou de acordo com o relalor, pela aprovagdo da emenda. Ressalle-se, em
lempo, que o pasquisador @ o direlo responsavel pela pesquisa, devendo apresentar dados solicilados pelo
CEP, ou pela CONEP, a qualquer momento, manter os dados da pesqguisa am anquivo, fisico ou digital, sob
guarda & responsabilidade, por 5 (cinco) anos apds a pesquisa; informar e justificar qualquer alteracio na
pesguisa, 8 apresentar o relakario final do projeto desenvolvido ao CEP, conforme Res. 486/2012, Capitulo
X1, Artigo XX1.2 alineas D & F (na pagina do CEP-UNIUBE encontra-se um modelo de relatdrio final\parcial ).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento ArgLUvo Postagem ALtar Silliaga0
Informaches Basicas| PB_INFURMALUES BASICAS 253644| 10/04/2025 Acaito
do Projebo 2 Eipd 14:25:00
TGLE / Termos de | intubacaotermoCE. doc 11/12/2023 |Ruchela Dias Acailo
Assanlimeanto / 10:28:30 | Mogueira
Justificativa de
AUSANCia -

Frojeto Detalnado | | 2811FROJE TOENTUBALAD. docx 11/12/2023 | Ruchele Dias Acailo

Brochura 10:27:41 |Mogueira

| nvestigador _ —

Declaragao de INTUBACADMODELD_DECLARAcal | 11/12/2023 |Ruchele Dias Acailo

Pesquisadores PESOUISADOR DOCK 10:27:00 | Mogueira

Daclaragao de CartaAulorizacacHospilalRegional pdl 1122023 |FRuchele Dias Aceilo

Instituigao @ 10:26:01 | Mogueira

Lie=]

Folha da Ecraln pagina_rosio_enlubacao_assinada.pdl | 11/12/2023 |Ruchels Dias Aceito

10:21:18 Mogueira

Situagio do Parecer:

Aprovado

Mecessita Apreciagdo da CONEP:

M&o

Endarega:  Av. Mene Sabino, i 1801 - Bloco G, sata 300% - Campus Asroporio

Bairmo:  Liniversitiria

CEP: 38055500

UF: MG Municipio: UBERABRA

Telefone: §34)3319.6645 Fax: (34)3394-8510

E-mail: cep@uniubabr
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ANEXO IT

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Nome do participante da pesquisa:

Nome do responsavel

Titulo do projeto: ASSOCIACAO ENTRE CONDIGAO E COLONIZAGAO ORAL E DESENVOLVIMENTO DE
PNEUMONIA ASSOCIADA A VENTILAGAO MECANICA

Instituicdo onde sera realizado: Universidade de Uberaba Avenida Nené Sabino, 1801 - (34)33198913

e Hospital Regional José de Alencar
Responsavel: Ruchele Dias Nogueira Geraldo Martins, CRO/MG 51079 - ruchele.nogueira@uniube.br.

CEP-UNIUBE: Av. Nené Sabino, 1801- 38055-500-Uberaba/MG, tel: 34-3319-8816 e-mail:
cep@uniube.br

Vocé estd sendo convidado para participar do projeto “ASSOCIACAO ENTRE CONDICAO E
COLONIZAGAO ORAL E DESENVOLVIMENTO DE PNEUMONIA ASSOCIADA A VENTILAGAO MECANICA”,
de responsabilidade do(a) Prof(a). Dr(a). Ruchele Dias Nogueira Geraldo Martins, cirurgid dentista
registrada no Conselho Regional de Odontologia de Minas Gerais com o n2 51079. O CEP/UNIUBE é um
grupo de profissionais da Universidade de Uberaba criado para defender as pessoas que participam da
pesquisa para que ndo sejam lesadas, tenham riscos e que suas informacgdes e identificaces ndo sejam

espalhadas.

Este projeto tem como objetivo detectar possiveis associagdes entre micro-organismos encontrados
em amostras traqueal e oral, dados de condi¢do oral e desenvolvimento de pneumonia apds a
entubac¢do e também avaliar a presenca de moléculas pré-inflamatdrias (quimiocinas) nestas amostras.
Este projeto se justifica pela necessidade de se investigar o desenvolvimento de pneumonias em
pacientes submetidos a intubac¢do traqueal, por aumentar os riscos de morte do paciente. Os micro-
organismos envolvidos na infec¢do sdo muito variados, mas ha fortes evidéncias, de que, as bactérias
da boca e as condi¢des orais do paciente, podem estar associadas ao desenvolvimento destas

pneumonias.

Se aceitar participar desse projeto, vocé autoriza que, antes do processo de intubagdo e apds 4 dias
seguintes e depois uma vez na semana, cirurgidoes dentistas, envolvidos no projeto, realizem coletas de

sua saliva e da massa de bactérias que se acumulam ao redor dos seus dentes. Em seguida, realizem
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um exame clinico e limpeza da sua boca. As amostras traqueais serdo coletadas pela equipe

especializada na unidade.

Estas amostras serdo encaminhadas para analises laboratoriais para deteccdo de bactérias. Os
resultados destas analises ficardo a sua disposicdo, para seu conhecimento. Apds as coletas iniciais vocé
serd entrevistado e um questiondrio sobre sua saude geral e odontoldgica. Apds esta entrevista, o
pesquisador lhe dara instrucdes sobre higiene e prevencdao de doencas orais, como a carie e doenga
periodontal. Estes dados poderdo dar informacgdes aos profissionais e pacientes daimportancia da boca

e sua condicdo na prevencgao e desenvolvimento das pneumonias em intubados.

Os desconfortos serdo minimos, pois as coletas ndo causardo dor e ndo serao invasivas. Os materiais
serdo coletados por pessoas experientes e que tomardo todo o cuidado para que nenhum risco ocorra.
Se ocorrerem, serdo passageiras. Os seus dados serdo mantidos em sigilo e utilizados apenas com fins
cientificos, tais como apresentacdes em congressos e publicacdo de artigos cientificos. Existe o risco de
perda de confidencialidade dos dados, para que isto ndo ocorra seu nome ou qualquer identificacao
sua (voz, foto, etc) jamais aparecerd. Os seus dados serdo confidenciais e repassados para terceiros,
somente apds a devida anonimizacdo por codificacdo. Os bancos de dados terdo senhas e somente os
responsdveis pela pesquisa terdo acesso as informagdes do questiondrio assegurando-se o
compromisso profissional com o sigilo absoluto das informacdes no TCLE. Pela sua participacdo no
estudo, vocé ndo receberd nenhum pagamento e também nado terd nenhum custo. Vocé pode parar de
participar a qualquer momento, sem nenhum tipo de prejuizo para vocé ou para seu
tratamento/atendimento. Sinta-se a vontade para solicitar, a qualquer momento, os esclarecimentos
qgue vocé julgar necessarios. Caso decida-se por ndo participar, ou por ndo ser submetido a algum
procedimento que |he for solicitado, nenhuma penalidade serd imposta a vocé, nem seu tratamento

ou atendimento serd alterado ou prejudicado.

Caso participe dessa pesquisa, vocé poderd ter acesso aos resultados encontrados, quando ela for

concluida. Para isso deixe um e-mail para envio:

Vocé recebera uma via desse termo, assinada pelo responsavel pela pesquisa, onde consta a
identificacdo e os telefones da equipe de pesquisadores, caso vocé queira entrar em contato com

eles.
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Prof. Dra Ruchele Dias Nogueira Geraldo Martins — CRO/MG 51079

IDENTIFICAGCAO E HISTORIA SOCIAL

Nome:

Data de Nascimento

Sexo: [ Masculino

O Feminino

- g J

Etnia (auto-declarada ou declarada pelos
pais/responsavel)

O Branco O Negro O Amarelo

O pardo O indio

Cidade onde nasceu: Nacionalidade:

Ensino: O infantil O fundamental:

O médio: O n3o frequenta escola

Tipo de escola: O publica O particular

Nome da mae RG ou CPF
Idade: Profissao:
Nome do pai RG ou CPF
Idade: Profissdo:
Nome do responsavel RG ou CPF
Idade: Profissao:

Grau de escolaridade da mae

O analfabeto O fundamental

incompleto
O fundamental completo O médio incompleto
O médio completo O superior incompleto

O superior completo O pdés graduacgdo

Grau de escolaridade do pai

O analfabeto O fundamental

incompleto
O fundamental completo O médio incompleto
O médio completo O superior incompleto

O superior completo O pés graduagdo

Grau de escolaridade do responsavel

O analfabeto O fundamental

incompleto

O fundamental completo O médio incompleto

Grau de parentesco do responsavel
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O médio completo O superior incompleto

O superior completo O pdés graduacdo

Endereco Complemento
Bairro Cidade CEP

Quantos comodos tem sua casa? Quantas pessoas moram com vocé? Renda familiar:
Telefone (residencial) Telefone (comercial) Celular Telefone de contato
Email:

HISTORIA MEDICA

ANTECEDENTES FAMILIARES

Ha relato na familia de Diabetes, Epilepsia, Cardiopatia, Hipertensdao, Cancer; Hepatite,

Problemas comportamentais ou neurolégicos, AIDS, Sifilis: (anotar quais e grau de parentesco)

Doengas de infancia:

( )sarampo ( )caxumba( )catapora( )difteria ( )coqueluche( )diabetes

( )bronquite( )anemia ( )asma( )visdo( )audicdo ( )coracdo ( )

pulmdes
() pele ( )estobmago( )intestino( )figado ( )rins () bexiga
( )tiredide( )hormonal ( )hemorragia( ) rinite alérgica

() outras. Especifique os problemas:
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Ja esteve hospitalizado? ( )ndo ( )sim. Motivo:

Tem alergia? ( )ndo ( )sim.Aqué?

Avacinacdo estiemdia?( )ndo ( )sim Quais?:

Ja teve/tem hoje algum dos problemas abaixo:
Hemorragias( ) Convulsdo( ) Desmaios( ) Problema Cardiaco( ) Diabetes( )
Febre Reumatica( ) Aids( ) Anemia( ) Transtornos Alimentares ( ) Refluxo ( )

Deficit de atencdo ( ) Hperatividade ( ) Problema comportamental ( ) Doenca auto

imune ( )

HISTORIA ODONTOLOGICA E HABITOS

Quando procurou um dentista pela ultima vez ?

Realizou o tratamento? ( ) Sim ( ) N&o Qual o motivo?

Terminou o Tratamento? ( )Sim ( ) N&do Qual o motivo?

Dieta: Avaliagdo do didrio alimentar (Cirurgido Dentista) ( ) Dieta cariogénica ( ) Dieta nao
cariogénica

Com que frequéncia escova os dentes? Em qual horario?

Usa fio dental? ( ) Ndo ( ) Sim. Quando?

Faz bochechos em casa? ( ) Ndo( ) Sim Qual produto?

Ja recebeu orientacdo de higiene bucal? ( )Sim ( ) Nao () Nao sei

EXAME CLINICO

1 ExAME Fisico GERAL Altura: m Peso: kg

2 EXAME Fisico EXTRA-BUCAL



Ganglios linfaticos () normal ( ) alterado, Obs:

ATM ( ) normal ( ) alterado, Obs:

Musculatura Facial ( ) normal ( ) alterado, Obs:

Simetria Facial ( )ndo( )sim, Obs:

Linha media facial ( ) normal ( ) alterado, Obs:

Perfil facial ( )reto ( )convexo ( )cOncavo
Selamento labial ( )adequado ( )inadequado
Respiragdo ( )nasal ( )bucal () mista

3 EXAME Fisico INTRA-BucCAL

Alteracdo detec. mole ( )ndo( )sim, Obs:

4 ExaME CLiNICO

Forma facial ( ) Mesofacial ( ) Braquifacial ( ) Dolicofacial
Perfil Facial ( ) Reto ( ) Concavo () Convexo
ODONTOGRAMA

18 17 16 15 14 13 12 11 21 22 23 24 25 26

D D P (e D] D [

5 5 D) 5 5 D 0 O B O

b= B B D 0 B D] 0 B
7 0 00 D00 D000 B0 O

45 47 46 453 44 43 4z 41 31 32 33 14 35 36

Estado atual dos dentes

55 65 75 85
54 64 74 84
53 63 73 83
52 62 72 82
51 61 71 81
18 28 38 48
17 27 37 47
16 26 36 46

15 25 35 45




14

13

12

11

24 34 44
23 33 43
22 32 42
21 31 41
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APENDICE I
FOTOS ARQUIVO PESSOAL
Foto 1: Amostras sendo agitadas Foto 2: Transferéncia para placa

Fonte: Arquivo pessoal

Foto 3: Tampao de lavagem

Fonte: Arquivo pessoal Fonte: Arquivo pessoal
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Foto 5: Tubo de amostra sendo inserido no CBA

Fonte: Arquivo pessoal

Foto 6: Citometro BD FACSCanto 11

S| BDFACSCanto 1t

" Fonte: Arquivo pessoal
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Instructions for the authors
Upute autorima

Instructions for publishing of articles in Acta S{olm:oloslca Croatica (A&
CRO) arc made in accordance with the rec of the I

al Commitree of Medical Journal Editors — uniform requirements for manu-
scripts submitted to biomedical j Is (www.ICM]E org)

The journal publishes artides on dental medicine and related areas which
have not been published so far. All the received papers are submitted to scien-
tific pecr-review cvaluation by two or more reviewers.

Acta stomatologica Croatica (ASCRO) follows the Commitee on Publication
Ethics {COPE) guidelines (https://publicationethics.org/resources/guidelines).

All submitted manuscripts arc checked for text similarity with Cross-
Ref Similarity Check software (hteps://www.crossref.org/services/similarity-
check/). Manuscripts that are plagiarized will be handled following the COPE
fowcharts (hep://publicationcthics.org/resources/ flowcharts) and Internation-
al Committee of Medical Journal Editors guidelines,

There is no Article Processing Fee (APC) for authors.

Authors arc not charged a fee for publishing an article.

Text setup

Texts are to be electronically submitted in English at www.ascro hr.

Scientific papers articulately written can have up to 15 pages, while case
studics can have up o 8 pages with double line spacing and fon size 12 (Times
New Roman). The authors” names and adresses should not appear in the body
of the manuscript, to preserve anonymity, All figures and tables arc indluded
and should be placed ar the end of 2 document.

Text components

* Compliance — the principal author signs the confirmation on his behalf and
on behalf of the co-authors for the publication and transfer of ownership

rights.

“The undersigned author lnmf(n the ownership ng/m over this mamescript
(please specify the mansscripes vitle) to the publisher in case the manuscript is
published. Authors reiain the copyright. The unde d author g that
the manscript is original, that it is not being cmsidered for ;uummon in an-
other jowrnal and shat it has wor been already published. I undersigned this work
and 1 accepe responsibiliey for lbrpuummon of this material on behulf of the

author and all the co-authors.”

Titde (up to 80 characters) - the authors have to s the abbreviated arti-
cle title (up to 30 characters) which will be printed as the running ticke.

* Abstract (up o 250 words) should not be descriptive; instead it has w be
structured in several basic parts: Objective of work, Materials and Methods,
Results and Conclusions, Under the summary chere should be two 1w five
key words essential for identification and classification of the article’s con-
tents, which will help in the composition of the descriptor. NLM descriptors
can be found on hup:/iwww.nlm.nih.gov/mesh/MBrowserhuml.

* Inuoduction should represent a concise and plain problem overview and re-
search objective. Papers directly related to the problem ehborared in the arti-
cle should be bricfly mentioned.

* Materials and Methods implemented in the work should be displayed bricfly,
but detailed enough 1o enable the reader to repeat the described rescarch. This
chapter thm!d be structured in three parts. 1 Procedures are shown according
to the chronological order of their i ion; 2 Exact description of ma-
terials (samples); 3 Suatistical proczdum applied in the result analysis.

* Results should be represented clearly and precisely without any additional
comments and comparisons, It is necessary 1 mark the spots where tables
and pictures will be shown.

* Discussion isa part of the paper which gives the author the freedom of over-
view and comparison of his own results with the same or with similar stud-
ies published in the past.

+ Conclusion is a separate chapter of the paper, brief and concise. It follows the

discussion and extracts the most important conclusions of the rescarch. We
can refer 10 them as enumeration.

Upute 2 obpvﬁlvupe radova u mnopm Acta Sumado_qa Croatica (AS-

0) prip su u skladu s prep Med: g odbora uredni-
ka medicinskih ¢asopisa — ujednaéeni zahtjevi za predaju u biomedicinskim éa-
sopisima (www.ICMJE.org).

U tasopisu se tiskaju jod neobjavljeni tandi iz logije i srodnih
mc’im Svi radovi podlijeiu postupku vrjednovanja - struénoj recenziji dvaju ili
vie recenzenata.

Acu stomatologica Croatica (ASCRO) prau mucmncc "Commituee on Pu-
blication Ethics (COPE)” (https://publicationethi Iquidelines)
(:unzhradpodmux\SCROamlmnknmoénCmasRcfSumhmerd
software  (hreps:/iwww crossref org/services/similarity-check/). U stuéaju da
se posumnja na plagijat, ASCRO tada postupa prema smjemicama COPE-a
(hup://publicationcthics.org/resources/ flowcharts) i International Committee
of Medical Journal Editars.

Ne postoji naknada 21 obradu élanaka (APC) 22 autore.

Autorima sc ne naplacuje naknada za objavljivanje danka.

Priprema rukopisa

Rukopi lektronickim putem (www.ascro.hr) i moraju biti na-
pisani cnglcslum p.i!mm

Tekst ih, strucnih i preglednih radova moke imati najvise 15 stra-

nica, a prikazi sluéajeva § stranica dvostrukog proreda i velicine <lova od 12 to-
¢éaka (Times New Roman). Imena autora i adresa se ne bi smijcla navoditi u ra-
du, kako bi se satuvala anonimnost autora. Sve dike i tablice su ukljuene i
nalaze se na kraju dokumenta.

Sastavnice rukopisa

* Suglasnost — glavni autor potpisujc potvrdu u svojc ime i u ime koautora za
ah)avu i prijenos prava viasnistva rukopisa.

isani auter prenosi viasnick, pmu nad ovim rukepisom (navedite
mslar r-kapul) na izdavaca w slucaju da rukopis bude objavlien. Ausori zadr-
Zavaju ansorska prava. Petpisani autor jamdi da je rukopis originalan, da se ne
razmaira za objavu u drugom Casopisu i da nije vec objavijen. Potpizao sam ovaj
rud i prifvacam odgovernost za objavu ovog materijala u ime ausora i svily kow-
utora.”
Naslov ¢lanka (do 80 znakova) - potrcbno je da autori predloze skraceni na-
slov élanka (do 30 znakova).

® Savetak (do 250 rijeci) - ne smije biti opisan, nego strukruriran u nekoliko
osnovnih dijelova s prikazom svrhe rada, ispitanika i postupaka, rezultata
te zakljucka. Ispod saietka valja napisati dvije do per kljucnih rijeci prema
“MeSH-u" najvainijih za identifikaciju i klasifikaciju sadriaja rada, a to ée
pomodi u sastavljanju deskriptora. Deskriprori NLM-a nalaze se na adresi
heep:/Awww.nlm. nih.gov/mesh/MBrowser. html

* Uved - treba biti kratak i jasan prikaz problema i svrhe istragivanja. Kratko
se spominju radovi u izravnoj vezi s problemom koji obraduje élanak.

* Materijali i postupci - predstavljaju se kratko, ali dovoljno da se dtatclju

G lianje opisanog istraiivanja. To poghviic moralo bi sadrzavati

mdqela. 1-planp ka prikazuje se prema kronoloik redupnm;e-
ne; 2 - todan opis matenlah (uzocaka); 3 - stasisticki postupci primijenjeni u
analizi rezultana.

* Rezultati - treba ih opisati jasno i precizno, bez dodatnih komentara i uspo-
redbi. Potrebno je oznaditi na kojim e stranicama biti tablice i stike.

* Rasprava - dio rada koji autoru daje mogucnost prikaza i usporedbe viasti-
tih rezultata s istim ili liénim veé objavijenim studijama.

. Mphk 10 je poschno poglavlje danh i mora biti luako i koncxmo.
Nastavlja se na raspravu i satima najvatnije zakljucke ist ja. Moguce

ih je navesti kao nabrajanje.
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 Tables: Each table is made in Word or Excel and it should be placed at the end
of the article, not inside the text. The tables should be ordinal numbers which
arc associated with the text. Tables” titles should be written on a separate page.

* Images: Charts, photos, diagrams, x-rays — these are all considered images.
Each image must have an ordinal number related 10 the order of appearance
inside the text. Each image must also have a description. Photos and x-rays
have to be delivered in JPEG or GIF format with the 300 DPI resolurion. Re-
production and taking over of the phoros is not allowed without specifying the
autharship. The images' titles should be writien on a scparate page. The paper
should contain a reasonable number of ebles and images (up 10 10),

 Literature used in the paper should be indicated in Arabic numbers in the or-
der of appearance and quoting in the paper. It should be cited accarding to the
recommendations of the International Commirtee of Medical Journal Editors
(www.JCMJE.org). Abbreviations of the journals' titkes are used according to the
Medline/PubMed.

Classification of articles

Articles published in ASCRO are classified as: Original scientific paper, pre-
liminary (short) communication, professional paper, review article, case report.
Review articles are published by invitation from the Editor-in-Chief by ac-
claimed professionals in distinee fields of dental medicine,

The number of authors in case reports may not exceed a tonal of 5 authors.

Ethical guidelines

The authenticity of the work is being guaranteed by the authors and review-
ers. All the studies must be in accordance with the principles of the Helsinki
declaration (World Health Authority — 1975), Articles which have not been
prepared in accordance with these instructions will not be accepted for fur-
ther proceedings by the International editorial board. When reporting exper-
iments on human sobjects, clearly indicate whether the proceduses followed
were in accordance with the ethical standards of the ible ¢ ittee on
human experimentation (institutional or regional) and with the Helsinki Dec-
laration of 1975, as revised in 2002 (available ar hop:/ fwww.wmaned/e/policy!
b3.hem). Do not use patients” names, initials, or hospital numbers, especially in
illustrarive marerial. When reporting experiments on animals, clearly indicace
whether the institution's or a national research coundil’s guide for, or any na-
tional law on the care and use of laboratary animals was followed.

Peer review process

ASCRO is a peer-reviewed journal. Manuscripts are reviewed by several
other experts in the field before the article is published in the journal in order
1o ensure the arricle’s quality. At least two reviewers must evaluate the manus-
cript positively. The reviewers do not know who the author of the article becau-
se the reviews are double blind.

Informed consent for research on patients

Research conducted on patients and volunteers and the use of images for
publication must be in accordance with the propositions of the Ethics Com-
mittee. There must be informed consent for said doc All the ioned

* Tablice - svaka se tablica izraduje u Wordu ili Excelu na kraju &lanka, a neu
tckstu. Tablica mora imati redni broj koji ju povezuje s tekstom. Naslovi ta-
blica ispisuju sc na poscbnoj stranici.

» Slike - slikama se smatraju grafikoni, fotografije, sheme, rendgenske snim-
ke... Svaka slika mora Imati redni broj prema redaslijedu u tekstu te opis.
Forografije i rendgenske snimke moraju biti domvl)ene u fonnaru JPEG ili
GIF s rezolucijom 300 DPL. Reproduciran je fi iy slika
nije dopusteno, ako nije navedeno autorstvo, Naslovi slika ispisuju ¢ na po-
sebnoj stranici. Clanak mora biti ilustriran slikama i tablicama (ukupna do
10)

* Literatura - oznadava se arap kako se pojavi-
la 1 citirala u radu, a navodi se prema pnporulwm \iedunnodnog odbora
urednika medicinskih ¢asopisa (www.ICMJE.org). Kratice naslova ¢asopisa
navode se prema Medline/PubMed.

Klasifikacija radova

Radovi koji se objavijuju u ASCRO-u Klasificiraju se kao: izvarni znanstveni
rad, znansteno priopéenje, struéni rad, pregledni rad i prikaz slucaja. Pregled-
ne radove publicinaju na poziv glavaog urednikz priznati struénjaci na odrede-
aim podrudjima rada u stomarologiji.

Broj autora na prikazima stulaja ne smije prelazic ukupna 5 autora.

Eticke smjernice

Za vierodostojnost rada odgovaraju autori i recenzenti. Sva istrazivanja mo-
faju biti u skladu s mlehma Helsmlke deklaracije (\World Health Aullmm)

- 1975). Radovi koji nisu pripremljeni prema Med
rodnog uredivackog odh(m nede biti upudeni na daljoji pmlupaL Kod opisa
istrativanja na ljudima, jasno naznadice jesu li postupei bili u skladu s editkim
naéelima odgovornog povierensiva (ustanove ili regije) i u skladu s Helsint-
kom deklanacijom iz 1975, revidiranoj 2002. (dostpnoj na hup:/fwwwwma
net/e/policy/b3.him). Nemojte koristiti imena holesnika, inicijale ili brojeve
kartona. Kod opisa istraZivanja na Zivotinjama. jasno naznacie jesu Ii podtiva-
ne smjernice mjerodavne ustanove ili drfavnog zakona o njezi i uporabi labo-
ratorijskib Zivorinja.

Recenzentski postupak
041 'y lad

ASCRO je rec i tasopis. ol nekolika drugih strué-
njaka u tom podruéju prije abjave dlanka u é:xsopuu kako bi se osigurala kva-
licera élanka. Najmanje dva recenzenta moraju pozitivno ocijeniti rukopis. Re-
cenzenti ne znaju tho je autor ¢lanka jer su recenzije dvostruko slijepe.

Informirani pristanak za istrazivanje na pacijentima

Istrativanj dena na pacij i dot ljcima te k je slika za

obfav(pvan,e mon,u biti u skladu = propomcl,ama Enickog odbora. Za nave-
dene dokumente mora postojati infc k. Svi navedeni podaci o
dobrenju Etickog odbora maraju biti u danku dokumentirani, Autor mora

informarion about the approval of the Ethics C must be doc d
in the manuscript. Author must retain written informed consent.
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Address of the Editor’s office for all the necessary
correspondence

www.ascro.hr

ascro-editor@sfzghr

Acta Stomarologica Croatica

Gunduliceva 5, HR-10000 Zagreb, Croatia
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