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Resumo 

 

Objetivo: Avaliar a infiltraçãdo dos linfócitos CD4+, CD8+ e FOXP3+ e sua 

correlação com caracteristicas sociodemográfica, clinicopatologicas e estilo de 

vida de pacientes com leucoplasias bucais. Pacientes e métodos: Oitenta 

pacientes com diagnóstico de leucoplasia bucal foram incluidos no estudo. 

Análises retrospectivas foram realizadas para verificar as características 

sociodemográficos, clinicopatológicos e estilo de vida dos pacientes. O infiltrado 

linfocitário foi caracterizado por imunoistoquímica com antígenos contra de 

CD4+, CD8+ e FOXP3+. Resultados: Dos 80 pacientes incluidos neste estudo, 

(60%) eram homens e a idade variou de 25 a 82 anos com idade média de 58,6 

anos.Trinta e oito (47.5%) eram idosos, Trinta e dois (40%) eram adultos de meia 

idade e apenas dez (10%) adultos jovens. Sessenta e um dos pacientes eram 

fumantes (76.2%) e quarenta e seis eram etilistas (57.5%). Vinte e sete (35.5%) 

das lesões apresentaram algum grau de displasia epitelial. O grau de displasia 

epitelial apresentou correlação positiva com a intensidade do consumo do alcool 

(p=0.008). Houve correlação positiva entre os linfócitos CD4+ e CD8+ (p=0.005). 

Conclusão: O infiltrado linfocitário não foi relacionado com nenhuma 

característica clinicopatológica das lecoplasias bucais. Entretanto, o grau de 

displasia está relacionado ao estilo de vida dos pacientes. 

 

Palavras-chave: Leucoplasia, Linfócito-T, Imunoistoquímica. 



Castro TF. CD4+, CD8+ and FOXP3+ lymphocytes infiltrating oral leukoplakia: an 

immunohistochemical analysis. [dissertation]- Araçatuba: UNESP- São Paulo 
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Abstract 

 

Objective: To evaluate the infiltration of CD4+, CD8+ and FOXP3+ lymphocytes 

and their correlation with sociodemographic, clinicopathological and lifestyle 

characteristics of patients with oral leukoplakia. Patients and methods: Eighty 

patients diagnosed with oral leukoplakia were included in the study. 

Retrospective analyses were performed in order to verify the sociodemographic, 

clinicopathologic and lifestyle characteristics. The lymphocytic infiltrate 

characterization was performed by immunohistochemistry with antibodies against 

CD4+, CD8+, and FOXP3+ markers. Results: Of 80 patients included in the study, 

60% were men, and their age ranged from 25 to 82 years, with a mean of 58.6. 

Thirty-eight patients (47.5%) were elderly, Thirty-two (40%) middle-aged, and 

only ten (10%) young adults. Sixty-one of the patients were smokers (76.2%) and 

forty-six were alcoholics (57.5%). Twenty-seven (35.5%) of the lesions presented 

some degree of dysplasia. The degree of epithelial dysplasia was correlated with 

the intensity of alcohol consumption (p=0.008). A positive correlation was found 

between CD4+ and CD8+ lymphocytes (p=0.005). Conclusion: The lymphocytic 

infiltrate of oral leukoplakia was not correlated with any clinicopathologic 

characteristic. However, the degree of epithelial dysplasia was correlated with the 

lifestyle of the patients. 

 

Keywords: Leukoplakia; T-Lymphocytes; Immunohistochemistry 
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Introduction 

  

Oral cancer is a global public health problem, responsible for 177,384 deaths 

worldwide in 2018, corresponding to 1.9 deaths per 100,000 inhabitants (Bray et 

al., 2018). Oral squamous cell carcinoma (OSCC) is the most common malignant 

disease of the head and neck, accounting for >90% of all malignancies in the 

mouth. It is one of the most common tumors worldwide, with approximately 

300,000 incident cases each year (Ferlay et al., 2015; Stasikowska-Kanicka, 

Wągrowska-Danilewicz, Danilewicz, 2018). In 2022, 11,180 new cases of oral 

cavity cancer in men and 4,010 new cases in women were estimated in Brazil 

(Inca, 2020). Despite therapeutic advances, 5-year survival remains below 50% 

in the last 50 years, the main reason being the late diagnosis (Mehrotra, Gupta, 

Singh, Ibrahim, 2006; Ganly, Patel, Shah, 2012; 

Singla, Singla, Zaheer, Rawat, Mandal, 2018). Thus, the early diagnosis of oral 

cancer plays a key role within the disease progression, treatment outcome, 

patient’s quality of life and survival (Mehrotra et al., 2006; Ganly et al., 2012; Liu 

et al., 2013). 

OSCC may develop from oral potentially malignant lesions (OPML), which 

are lesions with high risk of malignant evolution compared to other benign lesions 

and the normal oral mucosa (Mehrotra et al., 2006; Ganly et al., 2012; Liu et al., 

2013), among which oral leukoplakia (OL) is the most frequent (Liu et al., 2010; 

Mehrotra et al., 2006; Liu et al., 2013; Bisht, Singh, Sikarwar, Darbari, 2013). 

According to the World Health Organization (WHO), OL is a white lesion that 

cannot be clinically or pathologically associated with any other disease 

(Warnakulasuriya, Johnson, Van der Waal, 2007; Liu et al., 2013; Bisht et al., 

https://www.ncbi.nlm.nih.gov/pubmed/?term=W%C4%85growska-Danilewicz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29108105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Danilewicz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29108105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21717431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shah%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21717431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singla%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29516925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zaheer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29516925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rawat%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=29516925
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mandal%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=29516925
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2013). Clinicopathologic characteristics as advanced age, female gender, lesions 

larger than 2cm, non-homogeneous OL and the presence of epithelial dysplasia 

(ED), reflect a higher risk to malignant progression (Warnakulasuriya, 

Ariyawardana, 2016; Speight, Khurram, Kujan, 2018). Moreover, the severity of 

OL is proportional to the degree of ED (Stasikowska-Kanicka et al., 2018; 

Lodi, Sardella, Bez, Demarosi, Carrassi, 2006). From all the ED that OL may 

present, about 3-17% turn into OSCC (Liu et al., 2013; 

Tilakaratne, Sherriff, Morgan, Odell, 2011). The histological exam is mandatory 

for the diagnosis of OL and to assess the risk of malignant transformation of OL, 

which is based on the degree of ED observed (Lodi et al., 2006; Warnakulasuriya 

et al., 2007; Van Der Waal, 2014; Warnakulasuriya et al., 2016). 

Recent studies show that the amount and type of lymphocytic infiltrate (LI) 

are related to the progression and survival of OSCC patients (Yagyuu et 

al.,2017; Stasikowska-Kanicka et al., 2018; Kouketsu et al., 2019). 

LI is related to the antitumor response and changes in LI quantity and type 

are associated with the prognosis and survival of patients with colorectal, ovarian 

and breast cancer (Zhang et al., 2003). The higher amounts of CD8+ cytotoxic T-

cells infiltrating tumors has been associated with a better prognosis in several 

cancers (Chen et al., 2019), as it may be associated with a protective 

microenvironment (Chaves et al., 2019), whereas LI regulating T cells (Tregs) 

may promote tumor progression and high Tregs levels are linked to 

immunosuppression and poor prognosis (Liang at al., 2011; Sun et al., 2016 

Stasikowska-Kanicka et al., 2018; Singla et al., 2018). This occurs, at least in 

part, because Treg cells plays a crucial role in suppressing the anti-tumor immune 

system (Sakaguchi, 2010; Oleinika, 2013; Johnson et al., 2014), in which 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Khurram%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=29396319
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kujan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=29396319
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stasikowska-Kanicka%20O%5BAuthor%5D&cauthor=true&cauthor_uid=28669079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sardella%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17054142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17054142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demarosi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17054142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrassi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17054142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tilakaratne%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21501232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tilakaratne%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21501232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tilakaratne%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21501232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tilakaratne%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21501232
https://www.ncbi.nlm.nih.gov/pubmed/?term=Warnakulasuriya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26189354
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Forkhead Transcription Factor (FOXP3) is a transcription factor and serves as 

the most specific marker for Treg CD4+CD25+FOXP3+ in human cancers and is 

involved in the development and function of Tregs cells (Sakaguchi, 

Miyara, Costantino, Hafler, 2010; Liang et al., 2011; Oleinika, 

Nibbs, Graham, Fraser, 2013; Sun et al., 2016; Stasikowska-Kanicka et al., 

2017). 

To understand the immunopathogenesis of OPML is essential for cancer 

research. This study aimed to  assess the CD4+, CD8+ and FOXP3+ lymphocytes 

infiltrating OL by the immunohistochemistry method and evaluate their correlation 

with sociodemographic, clinicopathological and lifestyle characteristics of the 

patients. 

 

 

Patients and Methods 

Patients 

This retrospective study included patients diagnosed with OL between 2011 and 

2018 at the Oral Oncology Center, São Paulo State University (UNESP), School 

of Dentistry, Araçatuba, Brazil. This study was approved by the Research Ethics 

Committee in human studies (Protocol nº. 03876012.6.0000.5420). The inclusion 

criteria were patients with clinically and microscopically confirmed diagnosis of 

primary OL, and who agreed to participate in the study. The exclusion criteria 

were patients who received previous treatment for OL, or did not accept to 

participate in the study, and those diagnosed with non-homogeneous 

leukoplakia. A total of 80 patients were included. The corresponding 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Miyara%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20559327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costantino%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=20559327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hafler%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=20559327
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nibbs%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=23199321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graham%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=23199321
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fraser%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=23199321
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