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RESUMO

Bastos DB. Desregulacdo da secrecdo das catecolaminas relacionadas ao estresse em
pacientes com cancer de boca: valor preditivo e progndstico [tese]. Aracatuba: Faculdade

de Odontologia da Universidade Estadual Paulista; 2022.
RESUMO

Introducdo: Pacientes com cancer podem apresentar uma hiperativacdo do Sistema Nervoso
Simpéatico (SNS). Como consequéncia, uma desregulacdo na secrecdo das catecolaminas
relacionadas ao estresse norepinefrina (NE) e epinefrina (EPI) tém sido implicadas na
progressdo de alguns tipos de tumores malignos. No entanto, a associagdo entre 0s niveis
sistémicos das catecolaminas e o progndéstico do cancer, bem como seus fatores preditores sao
pobremente conhecidos. Pacientes e métodos: O presente estudo investigou 0s niveis
plasmaticos de NE e EPI em 168 pacientes com carcinoma espinocelular (CEC) de boca, 70
pacientes com leucoplasia bucal e 54 voluntarios saudaveis; bem como sua associagdo com
variaveis demograficas, clinicopatolégicas, biocomportamentais e psicolégicas nos pacientes
oncoldgicos. Os niveis plasmaticos de NE e EPI foram medidos por cromatografia liquida de alta
eficiéncia com deteccao eletroquimica (CLAE-ED) e o estado psicolégico de humor foi avaliado
pela Escala de Humor de Brunel (BRUMS). Analise de Kaplan-Meier e regressédo de Cox foram
usadas para investigar as associacdes entre os niveis de NE e EPI e a sobrevida global e
especifica ap6s 5 anos de follow-up em 82 pacientes com cancer de boca. Os niveis sistémicos
das catecolaminas também foram avaliados em 32 pacientes apés o tratamento da doenca e
comparados com os niveis pré-tratamento. Resultados: As concentracdes plasmaticas de NE e
EPI foram significativamente maiores em pacientes com CEC de boca em comparagdo aos
pacientes com leucoplasia bucal (p<0,0001 e p=0,024, respectivamente). Os pacientes com CEC
de boca também apresentaram niveis plasmaticos de NE mais elevados do que os voluntarios
saudaveis (p= 0,0002). As concentracfes plasméaticas de NE nos pacientes com leucoplasia
bucal foram menores do que os voluntarios saudaveis (p= 0,032). Andlises de regressao multipla
mostraram que niveis aumentados de NE foram significativamente associados com uma
sensagao de “sentir-se sem energia”, um descritor medido pelo BRUMS (OR= 2,9; p= 0,023).
Baixa escolaridade e ocorréncia de comorbidades com maior severidade foram
independentemente associados a altos niveis de EPI (OR= 4,0; p= 0,004 e OR=7,2; p= 0,005;
respectivamente). Além disso, a presenga de um estado de humor de raiva e “ndo estar em
alerta” foram associados a altos niveis plasmaticos de EPI (OR= 2,6; p= 0,039 e OR= 3,2; p=
0,010, respectivamente). Os resultados mostraram que os pacientes com CEC de boca nao

casados e que tinham pior renda familiar foram preditivos para menor sobrevida global dos
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pacientes com CEC de boca (p<0,05). Estagio clinico avancado foi associado a diminuicdo da
sobrevida global (HR= 5,2; p= 0,000) e especifica do cancer (HR= 4,2; p= 0,000). A analise de
regresséo de Cox também evidenciou que niveis sistémicos aumentados tanto de NE como de
EPI foram associados a menor sobrevida global (HR= 3,4; p= 0,002 e HR= 2,8; p=0,006,
respectivamente). Os pacientes com CEC de boca apresentaram niveis plasmatico de NE mais
baixos apds o tratamento do cancer em comparacdo com a fase pré-tratamento (p= 0,0008).
Concluséo: Os resultados do presente estudo mostram que pacientes com céancer de boca
podem apresentar niveis sistémicos elevados das catecolaminas norepinefrina e epinefrina, e
que esta desregulacdo hormonal associada com fatores clinicopatolégicos e psicolégicos é

preditiva para pior sobrevida global.

Palavras-chave: Neoplasias de cabeca e pescoco. Cancer. Cancer de boca. Carcinoma de
células escamosas. Estresse. Catecolaminas. Norepinefrina. Epinefrina. Desordens emocionais.

Humor. Sobrevida. Leucoplasia bucal.
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Bastos DB. Dysregulation in the secretion of the stress-related catecholamines in oral
cancer patients: predictor and prognostic value [thesis]. Aracatuba: UNESP - Sdo Paulo State
University; 2022.

ABSTRACT

Introduction: Cancer patients may have a hyperactivation of the Sympathetic Nervous System
(SNS). Therefore, dysregulation in the secretion of the stress-related catecholamines
norepinephrine (NE) and epinephrine (EPI) have been implicated in the progression of some
types of cancer. However, the association between systemic levels of catecholamines and cancer
prognosis, as well as its predictors, are poorly understood. Patients and methods: The present
study investigated the plasma NE and EPI levels in 168 patients with oral squamous cell
carcinoma (OSCC), 70 patients with oral leukoplakia and 54 healthy volunteers; as well as its
association with demographic, clinicopathological, biobehavioral and psychological variables in
cancer patients. Plasma NE and EPI levels were measured by high performance liquid
chromatography with electrochemical detection (HPLC-ED) and psychological mood states was
assessed by the Brunel Mood Scale (BRUMS). Kaplan-Meier analysis and Cox regression were
used to investigate associations between the systemic levels of catecholamines and overall and
specific survival after 5 years of follow-up in 82 patients with oral cancer. Systemic levels of
catecholamines were also evaluated in 32 patients after oral cancer treatment and were
compared with pre-treatment levels. Results: Plasma NE and EPI concentrations were
significantly higher in patients with oral SCC compared to patients with oral leukoplakia (p<.0001
and p=.024, respectively). Patients with oral SCC also displayed higher plasma NE levels than
healthy volunteers (p=.0002). Patients with oral leukoplakia had lower plasma NE levels than
healthy volunteers (p=.032). Multiple regression analyzes showed that increased NE levels were
associated with a feeling of “no energy”, a descriptor measured by BRUMS (OR= 2.9; p= .023).
Low education and the occurrence of severe comorbidities were independently associated with
high levels of EPI (OR= 4.0; p= .004 and OR= 7.2; p= .005; respectively). Furthermore, the
presence of an angry mood state and denial of “being on alert” were associated with high EPI
levels (OR= 2.6; p= .039 and OR= 3.2; p= .010, respectively). The results showed that non-
married oral SCC patients and those who had a lower family income had lower overall survival in
patients with oral SCC (p<0.05). Advanced clinical stage was associated with decreased overall
(HR=5.2; p=.000) and cancer-specific (HR=4.2; p=.000) survival. Cox regression analysis also
showed that increased levels of both NE and EPI were associated with worse overall survival
(HR=3.4; p=.002 and HR=2.8; p=.006, respectively). Patients with oral SCC had lower plasma
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NE levels after cancer treatment compared to the pre-treatment period (p=.0008). Conclusion:
The results of the present study reveal that patients with oral cancer may have high systemic
levels of the catecholamines norepinephrine and epinephrine, and that this hormonal
dysregulation is associated with clinicopathological and psychological factors and predictive for

worse overall survival.

Keywords: Head and neck neoplasm. Cancer. Oral cancer. Squamous cell carcinoma. Stress.
Catecholamines. Norepinephrine. Epinephrine. Emotional disorders. Mood. Survival. Oral

leukoplakia.
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min minute

mL milliliter (unit of measurement equivalent to 103 )
MMP matrix metalloproteinases

mo month

moles/L moles per liter

n number

NE norepinephrine

ng nanogram (unit of measurement equivalent to 10-° g)
OR odds ratio

OS overall survival

OSCC oral squamous cell carcinoma

p p-value

pH hydrogen potential

Ph.D. doctorate degree

r correlation coefficient

R$ Real

rpm rotations per minute

RT radiotherapy

SCC squamous cell carcinoma

SD tandard deviation

SE Standard error

SEM structural equation modeling

SNS sympathetic nervous system

SP Sé&o Paulo

SPSS Statistical Package for the Social Science
SPT second primary tumor

Sr surgery

TNF-a tumor necrosis factor

TNM classification of malignant tumors

UNESP Séao Paulo State University
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USA United States of America

V volts

v volume

VEGF vascular endothelial growth factor

WHO World Health Organization

A alfa

B beta

pl microliter (unit of measurement equivalent to 1076 )
m R$1.00 equals approximately U$6.00

pg/mL picogram per milliliter
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