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Immunoexpression of human leukocyte 
antigen-DR in actinic cheilitis and lower 
lip squamous cell carcinoma

Abstract: The aim of this study was to evaluate the 
immunoexpression of human leukocyte antigen-DR (HLA-DR) 
in actinic cheilitis (AC) and lower lip squamous cell carcinoma 
(LLSCC), and to correlate the findings with clinical (tumor 
size/extent, regional lymph node metastasis, and clinical stage) and 
histopathological (grade of epithelial dysplasia and inflammatory 
infiltrate for AC and histopathological grade of malignancy for 
LLSCC) parameters. Twenty-four AC and 48 LLSCC cases (24 
with regional nodal metastasis and 24 without regional nodal 
metastasis) were selected. The scores of immunopositive cells for 
HLA-DR in the epithelial component of the lesions were assessed 
and the results were analyzed statistically using the nonparametric 
Mann-Whitney test. Epithelial expression of HLA-DR was observed 
in only five (20.8%) cases of AC (two low-grade and three high-grade 
lesions), with a very low median score of immunopositivity. By 
contrast, expression of HLA-DR was found in most LLSCC (97.9%), 
with a relatively high median score of positive cells. The score of 
HLA-DR-positive cells tended to be higher in tumors with regional 
lymph node metastasis, tumors in advanced clinical stages, and 
low-grade tumors, but the difference was not statistically significant 
(p > 0.05). In addition, there was a tendency towards higher 
expression of HLA-DR in highly/moderately keratinized tumors, 
and tumors with little/moderate nuclear pleomorphism (p > 0.05). 
The results suggest a potential role of HLA-DR in lip carcinogenesis, 
particularly in the development and progression of LLSCC. The 
expression of this protein can be related to the degree of cell 
differentiation in these tumors.

Keywords: Actinic Cheilitis; Carcinoma, Squamous Cell; Lip; HLA-DR 
Antigens; Immunohistochemistry.

Introduction

Lower lip squamous cell carcinoma (LLSCC) is one of the most 
frequent malignancies of the oral cavity and its development is 
associated with some risk factors, especially with chronic exposure 
to the sun’s ultraviolet radiation.1 This carcinoma is often preceded 
by a potentially malignant condition known as actinic cheilitis (AC), 
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whose risk factors are the same as those of LLSCC 
and which could be involved in the initial stage of 
lip carcinogenesis.2 The biological and molecular 
processes involved in LLSCC tumorigenesis have 
not been fully elucidated yet.

The human leukocyte antigen-DR (HLA-DR) is a 
cell surface receptor of the major histocompatibility 
complex class II (MHC-II), encoded in MHC genomic 
region, on the short arm of chromosome 6 at 6p21.31.3,4 
Besides being found in antigen-presenting cells, B 
lymphocytes, activated T lymphocytes, and endothelial 
cells, HLA-DR expression has been described in the 
parenchyma of several malignant tumors of different 
embryonic origins.4,5,6,7

Studies have shown a strong association between 
the high expression of HLA-DR in malignant 
neoplastic cells and a favorable prognosis in 
patients with esophageal adenocarcinoma4 and 
colorectal carcinoma.7 Accordingly, investigations 
have suggested that HLA-DR expression by tumor 
cells stimulates the activation of CD4+ T helper 1 
(Th1) lymphocytes and natural killer (NK) cells 
through presentation of tumor antigens. This process 
would trigger the production of Th1 cytokines, 
such as interferon gamma (IFN-γ), leading to 
larger genetic instability of tumor cells, activation 
of M1 macrophages and consequent destruction 
of neoplastic cells.8,9 On the other hand, recent 
investigations have suggested that the expression 
of this molecule in neoplastic cells may be involved 
in protumoral activities.10,11

 HLA-DR ex pre ss ion  h a s  a l so  b e en 
evidenced in tumor cells of oral squamous cell 
carcinoma (SCC).5,6,12 However, investigations into 
a potential relationship between the expression of 
this protein in the parenchyma of oral SCC and 
the biological behavior of these malignancies are 
scarce and have presented conflicting findings.5,6 

In the context of lip carcinogenesis, little is known 
to date about a possible role of HLA-DR in the 
pathogenesis and progression of AC and LLSCC. 
Therefore, the present study aimed to assess the 
immunoexpression of HLA-DR in cases of AC and 
LLSCC and to correlate it with clinicopathological 
features, thus shedding further light upon the 
mechanisms underlying lip carcinogenesis.

Methodology

Seventy-two specimens were selected for this 
study. Twenty-four cases of AC were obtained from 
the archives of the Laboratory of Oral Pathology, 
Department of Dentistry, State University of Paraíba 
(UEPB). Forty-eight cases of LLSCC were obtained 
from the archives of the Pathological Anatomy 
Service of Napoleão Laureano Hospital. Only cases 
of AC exhibiting solar elastosis were included in 
the sample. For LLSCCs, only cases derived from 
surgical resections were included in the study. Cases 
of AC previously treated with vitamin-containing 
creams or anti-inflammatory drugs were excluded. 
Patients with LLSCC subjected to radiation therapy, 
chemotherapy, or any other treatment before surgery 
were also excluded. Patient gender and age and 
anatomical location of the lesions were collected for 
all cases. Data regarding tumor size/extent, regional 
lymph node metastasis, distant metastasis, and 
clinical stage (TNM) were collected from medical 
records. The parameters of the sixth edition of the 
TNM Classification of Malignant Tumors were used 
for clinical staging.13 This study was approved by the 
Institutional Ethics Committee on Research Involving 
Humans (Protocol 69911217.0.0000.5187).

Morphological analysis
For the morphological analysis, 5-µm-thick 

sections were obtained from paraffin-embedded 
tissue blocks, deparaffinized, and stained with 
hematoxylin and eosin. Two previously trained 
examiners, who were unaware of the clinical data 
of the cases, analyzed the specimens under a light 
microscope (Leica DM 500; Leica Microsystems 
Vertrieb GmbH, Wetzlar, Germany).

The binary grading system, with modifications, 
was applied for grading epithelial dysplasia in AC. 
Cases with mild dysplasia were classified as low-
grade and cases with moderate or severe dysplasia 
as high-grade.14,15,16 In addition, the intensity of the 
inflammatory infiltrate was semiquantitatively 
evaluated along the connective tissue immediately 
beneath the epithelial lining. Using an adaptation of 
the method proposed by von Bubnoff et al.,17 cases 
were classified according to the following scores: 
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absent (≤ 25% of all cells were inflammatory cells), 
mild (26–50% of all cells were inflammatory cells), 
moderate (51–75% of all cells were inflammatory cells), 
and intense (≥ 76% of all cells were inflammatory cells).

For LLSCC, the histopathological grade of 
malignancy was evaluated at the deep invasive 
margins using the system proposed by Bryne et al.,18 
in which scores (1–4) are attributed to the following 
parameters: degree of keratinization, pattern of 
invasion, nuclear pleomorphism, and inflammatory 
infiltrate. The scores were then summed to obtain 
a final score of malignancy for each case. Tumors 
with a final score ≤ 8 were classified as low-grade 
malignancy and tumors with a final score ≥ 9 were 
classified as high-grade malignancy.19

Immunohistochemistry
Three-µm-thick sections were obtained from 

paraffin-embedded tissue blocks and mounted on 
glass slides prepared with organosilane adhesive. 
The tissue sections were deparaffinized, rehydrated, 
and subjected to antigen retrieval with citrate buffer, 
pH 6.0, at 90ºC in a steamer for 60 min. The sections 
were then immersed in 3% hydrogen peroxide to block 
endogenous peroxidase activity and incubated with 
the primary anti-HLA-DR antibody (dilution 1:800, 
clone TAL.1B5; Dako, Carpinteria, USA) in a humidity 
chamber for 60 min. After incubation with the primary 
antibody, the sections were washed in Tris-HCl 
buffer and treated with a polymer-based complex 
(RevealTM; Spring Bioscience Corp., Pleasanton, 
USA). Diaminobenzidine was used to visualize 
peroxidase activity (DAB Substrate system; Spring 
Bioscience Corp., Pleasanton, USA), which resulted in 
a brown reaction product. Finally, the sections were 
counterstained with Mayer’s hematoxylin, dehydrated, 
and coverslipped. Samples of periapical granulomas 
were used as positive control. The negative control 
consisted of omission of the primary antibody in the 
protocol described above.

Immunohistochemical analysis
The immunohistochemical analysis was performed 

blindly under a light microscope (Leica DM 500; Leica 
Microsystems Vertrieb GmbH, Wetzlar, Germany) by 
two previously trained observers. HLA-DR expression 

was analyzed only in epithelial cells of AC and 
LLSCC. In AC, HLA-DR immunoexpression was 
evaluated along the epithelial lining. In LLSCC, the 
expression of this protein was analyzed at the deep 
invasive front.

HLA-DR immunoexpression was evaluated 
quantitatively using an adaptation of the method 
proposed by Lúcio et al.20 At 100× magnification, 
the fields (5 for AC and 10 for LLSCC) containing 
the largest number of immunostained cells were 
identified. At 400× magnification, digital images of 
these microscopic fields were acquired with a Leica 
ICC 50HD camera (Leica Microsystems Vertrieb 
GmbH, Wetzlar, Germany) and transferred to the 
ImageJ® program (National Institute of Mental 
Health, Bethesda, USA). The number of positive and 
negative cells was determined in each field and the 
percentage of cells exhibiting cytoplasmic and/or 
membrane staining for HLA-DR was calculated 
for each case. After establishing the percentage of 
immunopositive cells, cases were classified according 
to the following scores: 0 = < 1%, 1 = 1–5%, 2 = 6–25%, 
3 = 26–50%, 4 = 51–75%, and 5 = > 75%.21

Statistical analysis
T h e  c l i n i c a l ,  m o r p h o l o g i c a l ,  a n d 

immunohistochemical results were subjected to 
statistical analysis using the IBM SPSS Statistics 
program (version 20.0; IBM Corp., Armonk, USA). 
Descriptive statistics was used for characterization of 
the sample. The results of HLA-DR immunoexpression 
in AC were only subjected to descriptive statistical 
analysis because of the small number of positive cases. 
In LLSCC, the nonparametric Mann-Whitney test was 
used to compare the median score of positive cells for 
HLA-DR according to the different clinicopathological 
parameters. The significance level was set at 5% for 
all tests (p < 0.05).

Results

Clinical and morphological data
The clinical and histopathological results are 

summarized in Table. Most cases of AC were diagnosed 
in men (91.7%), corresponding to a male-to-female ratio of 
11:1. Patient age ranged from 25 to 70 years, with a mean 

3Braz. Oral Res. 2019;33:e085



Immunoexpression of human leukocyte antigen-DR in actinic cheilitis and lower lip squamous cell carcinoma

of 51.3 ± 13.1 years. Regarding epithelial dysplasia in 
ACs, there was a similar frequency of low-grade (50.0%) 
and high-grade (50.0%) lesions in the sample. Analysis 
of the intensity of the inflammatory infiltrate in ACs 
revealed a higher frequency of cases with moderate 
(41.7%) and mild (29.2%) inflammatory infiltrate.

Regarding LLSCC, 35 (72.9%) out of 48 cases were 
diagnosed in men, corresponding to a male-to-female 
ratio of 2.7:1. Patient age ranged from 26 to 97 years, 
with a mean of 63.6±18.9 years. With respect to tumor 
size/extent and regional lymph node metastasis, 
there was a higher frequency of cases classified 
as T2 (50.0%) and N0 (50.0%). Distant metastases 
were observed in only three cases (6.2%). The most 
frequent clinical stages were stage II (29.2%) and 
stage III (29.2%). Regarding histopathological grade, 
there was a predominance of high-grade tumors in 
the sample (68.8%).

Immunohistochemical analysis
Analysis of the epithelial immunoexpression 

of HLA-DR revealed positivity in only five (20.8%) 
cases of AC (two low-grade and three high-grade 
lesions), with a median score of positive cells of 0.0 
(range: 0.0–1.0). In the few HLA-DR-positive cases 
(one with mild inflammatory infiltrate, three with 
moderate inflammatory infiltrate, and one with intense 
inflammatory infiltrate), expression of this protein 
was found predominantly in the lower third of the 
epithelium (Figure 1, A-B). The epithelial lining of 
normal-appearing vermilion border and oral mucosa, 
found in some cases of AC, was negative for HLA-DR.

In LLSCC, HLA-DR immunoexpression was 
observed in 47 (97.9%) out of 48 cases (Figure 1, 
C-D), with a median score of positive cells of 4.0 
(range: 0.0–5.0). With respect to tumor size/extent, 
the median score of HLA-DR-positive cells was 4.0 
(range: 2.0–5.0) in SCC classified as T1 and 4.5 (range: 
0.0–5.0) in tumors classified as T2–T4. This difference 
was not statistically significant (p = 0.837) (Figure 2). 

Regarding regional lymph node metastasis, the 
median score of cytoplasmic/membrane staining for 
HLA-DR was 3.5 (range: 0.0–5.0) in tumors without 
metastases and 5.0 (range: 2.0–5.0) in tumors with 
metastases, but the difference was not statistically 
significant (p = 0.222) (Figure 2). With respect to 
the clinical stage of LLSCC, the median score of 
HLA-DR-positive cells was 4.0 (range: 0.0–5.0) in 
early clinical stages (I/ II) and 5.0 (range: 2.0–5.0) in 
advanced clinical stages (III/ IV). The nonparametric 
Mann-Whitney test revealed no statistically significant 
differences between the groups (p = 0.320) (Figure 2).

Table. Distribution of cases of AC and LLSCC according to 
clinicopathological parameters.

Variable n (%)

AC

Gender

Male 22 (91.7)

Female 2 (8.3)

Grade of epithelial dysplasia

Low-grade 12 (50.0)

High-grade 12 (50.0)

Inflammatory infiltrate

Absent 2 (8.3)

Mild 7 (29.2)

Moderate 10 (41.7)

Intense 5 (20.8)

LLSCC

Gender

Male 35 (72.9)

Female 13 (27.1)

Tumor

T1 16 (33.3)

T2 24 (50.0)

T3 5 (10.4)

T4 3 (6.3)

 Node

N0 24 (50.0)

N1 17 (35.4)

N2 6 (12.5)

N3 1 (2.1)

Metastasis

M0 45 (93.8)

M1 3 (6.2)

 Clinical stage

Stage I 9 (18.8)

Stage II 14 (29.2)

Stage III 14 (29.2)

Stage IV 11 (22.9)

Histopathological grade

Low-grade 15 (31.2)

High-grade 33 (68.8)
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Analysis of the score of cytoplasmic/membrane 
staining for HLA-DR according to histopathological 
grade of malignancy revealed a median number of 5.0 
(range: 2.0–5.0) in low-grade tumors and of 4.0 (range: 
0.0–5.0) in high-grade tumors. This difference was not 
statistically significant (p = 0.164) (Figure 2). The score 
of HLA-DR-positive cells tended to be higher in highly/
moderately keratinized tumors and in tumors with 
little/moderate nuclear pleomorphism (p > 0.05) (Figure 
3). No statistically significant difference in HLA-DR 
immunoexpression was observed regarding the 
intensity of inflammatory infiltrate in LLSCC (p = 0.947) 
(Figure 3). Furthermore, tumors with clearly defined 
infiltrative borders or those arranged in cords, bands, 
or solid trabeculae exhibited a similar percentage of 

HLA-DR-positive cells when compared with tumors 
arranged in small cell clusters (p = 0.817) (Figure 3).

Discussion

A controversial role of MHC-II molecules, including 
HLA-DR, has been evidenced in malignant tumors. 
The expression of these molecules in tumor cells may 
play different roles in the biological behavior of tumors, 
sometimes triggering an antitumor immune response, 
leading to apoptosis of neoplastic cells, or eliciting 
protumoral functions, favoring tumor growth.11,22-24 
The present study demonstrated for the first time a 
higher HLA-DR expression in LLSCC tumor cells 
when compared to cases of AC, suggesting a potential 

Figure 1. A) Few HLA-DR-positive epithelial cells in the epithelium of AC (RevealTM, 200×). B) No expression of HLA-DR in epithelial 
cells of AC and strong immunoreactivity to this protein in intraepithelial dendritic cells and inflammatory cells in the connective tissue 
(RevealTM, 200×). C) Immunoexpression of HLA-DR at the invasive front of low-grade LLSCC with regional lymph node metastasis 
(RevealTM, 200×). D) Immunoexpression of HLA-DR at the invasive front of high-grade LLSCC (RevealTM, 200×).

A B

C D
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role of this protein in tumor and immunostimulatory 
events in LLSCC.

Unlike MHC-I molecules, which are expressed in 
all nucleated cells, the expression of MHC-II proteins 
is physiologically observed only in some cell types, 
including dendritic cells, phagocytes, endothelial 
cells, and thymic epithelial cells, which have a large 
capacity for antigen presentation.25,26 The role of 
HLA-DR expression in normal lip epithelium and in 
potentially malignant lesions derived from this tissue 
is not fully known. Dunne et al.4 found epithelial 
expression of HLA-DR in cases of esophagitis, Barrett’s 
esophagus, and Barrett’s esophagus with dysplasia, 
suggesting activity of this protein from the very first 
stages of esophageal adenocarcinoma.

In our study, few cases of AC were immunoreactive 
to HLA-DR (20.8%), with a very low median score of 

positivity. Note also that the epithelial expression of 
HLA-DR in AC was observed both in low-grade and 
high-grade lesions, most of them exhibiting moderate 
inflammatory infiltrate. Together, these findings 
suggest a minor role of HLA-DR in initial stages of 
lip carcinogenesis. In this case, cytokines released by 
inflammatory cells present in the microenvironment of 
AC could stimulate the antigen-presenting machinery 
in epithelial cells and trigger immune responses that 
would contribute to the pathogenesis of these lesions. 
Conversely, HLA-DR expression would not be related 
to the progression of morphological changes in AC.

In the investigated LLSCC, HLA-DR expression 
was observed in most of the cases (97.9%). Likewise, 
the expression of this protein has also been described 
in other malignant tumors, including esophageal 
adenocarcinoma,4 gastric adenocarcinoma,11 colorectal 

Figure 2. Box plot charts illustrating the scores of HLA-DR-positive cells in LLSCC according to tumor size/extent, regional lymph 
node metastasis, clinical stage, and histopathological grade of malignancy.
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carcinoma,7 and oral SCC.5,6,12 HLA-DR expression 
in neoplasms is commonly related to the presence 
of inflammatory cells, such as CD16+ myeloid cells, 
and to the development of subpopulations of CD4 T 
lymphocytes.7,27 However, it is still unclear whether 
the high expression of HLA-DR in neoplastic cells 
precedes or results from inflammatory infiltrate 
in the tumors.4 It has been suggested that early 
infiltration of inflammatory mononuclear cells in the 
tumor microenvironment stimulates the synthesis of 
IFN-γ and of other inflammatory cytokines, which 
increase HLA-DR expression and further heighten 
the immune response by subsequent activation 
of effector T cells.28,29 As LLSCCs often have large 
amounts of T lymphocyte subpopulations at the 
invasive front,30 these inflammatory cells might be 
stimulated, leading to HLA-DR expression in tumor 

cells and triggering a positive feedback from the 
interaction between them.

The clinical significance of HLA-DR expression 
in malignant tumors remains unclear. While some 
studies associate the high expression of HLA-DR 
in solid tumors with favorable outcomes,4,7 others 
suggest that the overexpression of this molecule could 
indicate a worse prognosis.10,11 In the case of oral SCC, 
Li, Zhang and Tong,6 using immunohistochemistry 
and in situ hybridization, observed a higher HLA-DR 
expression in primary carcinomas when compared 
to the healthy oral mucosa (p < 0.05), but they did 
not find any statistically significant differences in the 
immunoexpression of this protein between metastatic 
lesions and primary carcinomas. Horiuchi et al.5 
found a statistically significant association between 
immunoreactivity to HLA-DR in well-differentiated 

Figure 3. Box plot charts illustrating the scores of HLA-DR-positive cells in LLSCC according to degree of keratinization, nuclear 
pleomorphism, pattern of invasion, and inflammatory infiltrate.
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intraoral SCC tumor cells and lower five-year survival 
rate of patients. In the present study, despite the lack 
of statistical significance, LLSCC with regional lymph 
node metastases and in clinically advanced stages 
showed a higher HLA-DR expression, suggesting 
a possible role of this protein in the modulation of 
events related to tumor progression.

Among the possible factors related to the negative 
impact of the expression of MHC-II molecules, 
including HLA-DR, in parenchymal and inflammatory 
cells of malignant solid tumors, loss or absence of 
costimulatory molecules in these cells has been 
suggested, leading to T cell anergy because of the 
presence of immunosuppressive cytokines produced 
by tumor cells.22 It is also possible that MHC-II 
proteins could facilitate the engulfment of T cells 
by tumor cells.23,24

In our study, we noted a tendency towards higher 
HLA-DR expression in low-grade tumors, which 
probably results from the high expression of this 
protein in highly/moderately keratinized tumors or in 
those with low/moderate nuclear pleomorphism. These 
findings suggest that genetic and epigenetic changes 
in tumorigenesis, as well as interaction of tumor cells 
with components of the tumor microenvironment, 
could increase antigen presentation in cells with 
higher degree of cell differentiation. However, this 
arsenal appears to be gradually lost with the lack of 
cell differentiation, indicating a possible interplay 
of HLA-DR expression with the differentiation of 
tumor cells in LLSCC. Given that in other malignant 
neoplasms, such as colorectal carcinomas,7 the 
expression of this molecule is not related to the 
histological grade of the tumor, further investigation 

is needed to elucidate the mechanisms that regulate 
HLA-DR expression regarding cell differentiation 
in LLSCC.

Even though a larger number of inflammatory 
cells was expected in LLSCC with higher epithelial 
expression of HLA-DR, the findings of this study reveal 
lack of significant difference in immunoreactivity 
to this protein regarding the intensity of the 
inflammatory infiltrate at the invasive front of these 
neoplasms. It should be highlighted, however, that 
not only the amount of inflammatory infiltrate, but 
mainly qualitative changes in the subpopulations of 
inflammatory cells may significantly influence events 
that predispose to tumor immunosuppression in 
LLSCC.31 Among these events, special attention should 
be given to the high levels of IL-10, the expression 
of HLA-G and HLA-E by inflammatory cells,32 and 
the presence of M2 tumor-associated macrophages.20

Conclusion

The findings of this study show a higher HLA-DR 
immunoexpression in LLSCC than in AC, the latter of 
which was mostly negative for this protein. Together, 
these findings suggest a possible role of HLA-DR in 
lip carcinogenesis, particularly in the progression of 
LLSCC. In these tumors, HLA-DR expression may be 
related to the degree of cell differentiation.
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