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Expression of HLA-I, CD8, and CD4 and Their Clinical
Significance in Cervical Cancer
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Abstract

Background: The local tissue immune status may play a role in the
progression of cervical cancer. The aim of our study is to examine
the expression of HLA-I, CD8 and CD4 in various cervical diseases
and investigate their association with cervical cancer.

Methods: We chose the tissues of cervical cancer, cervical intraep-
ithelial neoplasia (CIN), chronic cervicitis and peri-cancer tissues,
and then detected the expression of HLA-I, CD8 and CD4 using SP
immunohistochemistry. The associations of the expression of HLA-
I, CD8 and CD4 with the clinicopathologic profiles of the patients
were analyzed.

Results: The percentage of positive tissue staining of HLA class I
antigen in cervical cancer, CIN, chronic cervicitis and peri-cancer
tissues were 40%, 95%, 100.0% and 100.0%, respectively. And the
percentage of CD8 in various tissues was 35%, 95%, 100% and
100.0%, respectively. The positive tissue staining percentage of
CD4 in the tissues above was 45%, 80%, 100% and 100%, respec-
tively. The percentage of positive tissue staining of HLA-I, CD§
and CD4 were significantly lower in tissues of cervical cancer when
compared with other tissues (P < 0.01). No correlation between
positive tissue staining of HLA-I, CDS, and CD4 and clinicopatho-
logic profiles was observed (P > 0.05). A positive correlation was
found between HLA-I and CDS expression (Spearman’s correlation
r.=0.913, P <0.001).

Conclusions: The expression of HLA-I, CD8 and CD4 are down-
regulated or deleted in CIN and cervical cancer, and they may play
important roles in the development and progression of CIN and
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Introduction

Cervical cancer is the second leading cause of cancer related
death among women worldwide. Approximately 500,000
new cases are diagnosed each year and nearly 50% deaths
are attributable to the disease, over 80% of which occur in
developing countries [1]. In china, about 48,000 new cases of
cervical cancer are diagnosed each year, which shows a trend
of younger and younger [2]. A wealth of epidemiological, bi-
ological, pathological, virological and clinical evidence have
led to the conclusion that virtually all the cases of cervical
cancer, and its precursor intraepithelial lesions, are results of
infection with one or other of a subset of human papillomavi-
ruses (HPVs). In different areas of the world, HPV infection
distribution in women with cervical cancer is between 86%
and 94% [3]. Several lines of independent evidence support
the importance of the cellular immune response in the patho-
genesis of cervical cancer. More than 60% of HPV-positive,
mildly dysplastic lesions resolves spontaneously, and immu-
nodeficiency is associated with increased incidence of per-
sistent HPV infection. Doobar’s research [4] also indicates
the host’s immune system may play an important role in cer-
vical cancer occurrence and progression. Human leukocyte
antigen-I (HLA-I), CD8 and CD4 molecules are important
parts of human immune system. The major function of HLA-
I is to present viral antigens to immune cells such as T cells
then to induce the antigen-specific CTL activity in human
body. The low or loss expression of such molecules probably
plays an important role in the immune escape of the tumor
cells. In our study, we examined the expression of HLA-I,
CD8 and CD4 in tissues of cervical cancer, cervical intraepi-
thelial neoplasia (CIN), chronic cervicitis and peri-cancer
tissues using SP immunohistochemistry, to understand local
immune state of cervix and investigate their association with
cervical cancer.
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Materials and Methods
Source of material

Sixty surgical specimens were collected from Department
of Obstetrics and Gynecology, the First Affiliated Hospital
of Guangxi Medical University between 2007 and 2009.
These specimens contained 20 samples of chronic cervicitis
with age between 38 and 64 (47.5 + 5.6), 20 samples of CIN
(CINI: 7, CINII: 5, CINIII: 3, carcinoma in situ: 5) with age
between 32 and 64 (43.1 + 8.8), and 20 samples of cervical
cancer (clinically staging by FIGO2000: I - 14, IT1- 5, 111 - 1;
Gl 4, G2 9,G3 7; with lymph node metastases 4, no lymph
node metastasis 16) with age between 29 and 65 (44.4 +9.3).
There were also 20 samples of peri-cancer tissue with the
same pathological symbol as cervical cancer. All of them did
not accept radiotherapy, chemotherapy and immunotherapy
before surgery. Each slide was revised by two senior pathol-
ogists in order to verify the diagnosis.

Immunohistochemistry of HLA-I, CD8 and CD4

Briefly, Sum, unstained sections from each of all 80 speci-
mens were prepared for immunohistochemical staining. Epi-
tope retrieval by microwave was performed. The sections
were incubated with mouse monoclonal antihuman HLA-I,
CDS8 and CD4 antibodies (diluted 1 : 50, 1 : 30, and 1 : 30 as
the working concentration, respectively). Antigen-antibody
binding was demonstrated using the HRP enzyme labeled
polymer conjugated to mouse secondary antibodies by the
dextran-polymer technique. Sections of tonsil were used as
positive controls. Negative control tissue sections were in-
cubated with PBS instead of first antibody as blank controls.

Result judgement and statistics

The extent of immunohistochemical staining for HLA-I,
CDB8 and CD4 were assessed according to the ImmunoReac-
tive Score that evaluated the proportion of the cells express-
ing such molecules and the intensity of the staining. Staining
intensity was graded as 0, 1, 2, 3 (0 for no dyeing noting, 1
score for flaxen, 2 scores for tan, 3 scores for brown); per-
centage of positive cells examined was scored as 0 (nega-
tive), 1(< 10%), 2 (11% - 25%), 3 (26% - 50%), and 4 (>
50%). The two scores were multiplied and the ImmunoReac-
tive Score was determined as follows: 0 to 2 as negative (-);
3 to 4 as weak (+); 5 to 8 as positive (++); 9 to 12 as strong
positive (+++).

The comparisons of HLA-I, CD8 and CD4 in each group
were done using the chi-square test. The correlation between
HLA-I and CD8 was investigated using Spearman rank
correlation analysis. SPSS statistical software (version 16,
SPSS Inc., Chicago, IL) was used. A P <0.05 was considered
significant.

Results
Expression of HLA-I in each group

HLA-I expression was localized on the membrane of all
nuclear cells, dyeing from flaxen to brown, as well as in cy-
toplasm. In the chronic cervicitis group, the percentage of
positive tissue staining was 100% (20/20), including 8 cases
(+), 9 cases (++) and 3 cases (+++); while in CIN group, the
percentage was 95% (19/20), including 1 case (-), 11 cases
(+) and 8 cases (++). In cervical cancer group, the percent-

Figure 1. Tissue staining of HLA-I in different groups. (A) chronic cervicitis, (B) peri-cancer tissue, (C)

carcinoma in situ, (D) cervical cancer. (SP, x 400)
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Figure 2. Expression of CD8 in different groups. (A) chronic cervicitis, (B) peri-cancer tissue, (C) CIN, (D)

cervical cancer. (SP, x 400)

age of positive tissue staining was 40% (8/20), including 12
cases (-), 7 cases (+), and 1 case (++); while the percentage
of positive tissue staining in peri-cancer group was 100%
(20/20), including 7 cases (+), 11 cases (++) and 2 cases
(+++). The percentage of positive tissue staining of HLA-I
was significantly lower in cervical cancer group than in CIN,
chronic cervicitis and peri-cancer group (P <0.01) (Fig. 1).

No statistical different positive tissue staining of HLA-
I was found in cervical cancer group when correlated with
clinical stages, cell differentiation, and lymph node metas-
tasis. No statistical difference of HLA-I tissue staining was
found in each CIN group (P > 0.05).

Expression of CD8 and CD4 in different groups

CDS8 and CD4 molecules dyeing from flaxen to brown were
localized on membrane or in cytoplasm of lymphocytes,
which distributed in stroma of epithelium and stratum ba-
sale, as well as a few expressions in cervical cancer tissues.
The percentage of positive tissue staining of CDS in chronic
cervicitis group was 100% (20/20), including 8 cases (+),
11 cases (++), and 1 case (+++). The percentage of positive
staining in CIN group was 95% (19/20), including 1 case (-),
12 cases (+), and 7 cases (++). But in cervical cancer group,
the positive expression rate decreased to 35% (7/20), includ-

Figure 3. Expression of CD4 in different groups. (A) chronic cervicitis, (B) peri-cancer tissue,

(C) CIN, (D) cervical cancer. (SP, x 400)
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Table 1. Expression of HLA-I Antigen, CD8 and CD4 in Cervical Cancer

Expression of HLA-I

Expression of CD8 Expression of CD4

Index Case antigen
- + ++ - + ++ ottt - + ++

Clinicopathological stage

Stage I 14 8 5 1 0 9 5 0 0 8 5 1 0

Stage IT 6 4 2 0 0 4 2 0 0 3 1 2 0
Differentiation

High 4 3 1 0 0 3 1 0 0 3 0 1 0

Moderate 9 5 3 1 0 6 3 0 0 5 3 1 0

Low 7 4 3 0 0 4 3 0 0 3 3 1 0
Lymph node metastassis

No 16 11 5 0 0 10 6 0 0 8 5 3 0

Yes 4 3 1 0 0 3 1 0 0 3 1 0 0

ing 13 cases (-) and 7 cases (+). The percentage of posi-
tive tissue staining of CD8 in peri-cancer group was 100%
(20/20), including 8 cases (+), 10 cases (++), and 2 cases
(+++). The percentage of positive tissue staining of CD4 in
chronic cervicitis group, CIN group, cervical cancer group,
and peri-cancer group was 100% (20/20), 80% (16/20), 45%
(9/20), and 100%(20/20), respectively. Results indicated
that expression rates of CD8 and CD4 molecules in cervical
cancer group were significantly lower than in CIN, chronic
cervicitis and peri-cancer group (P <0.01) (Fig. 2, 3). Tissue
staining of HLA-I, CD4 and CDS in cervical cancer group is
showed in Table 1.

No statistical different positive tissue staining of CDS8
and CD4 was found in cervical cancer group when correlat-

ed with clinical stages, cell differentiation, and lymph node
metastasis. No statistical difference of CD4 and CD8 tissue
staining was found in each CIN group (P > 0.05).

The tissue staining of HLA-I1 and CD8 in different groups

Table 2 shows the correlation between tissue staining of
HLA-I and CDS in each groups. The percentage of negative
or (+) tissue staining of HLA-I in all group is 65% (39/60),
while the percentage of CD8 is 68.3% (41/60). With the de-
crease of positive or strong positive tissue staining of HLA-I
in cervicitis, CIN and cervical cancer groups, the positive tis-
sue staining of CD8 decreases. There is a positive correlation
between the two molecules (r, = 0.913, P = 0.000).

Table 2. Correlations Between HLA-I and CD8 in Different Groups

HLA-I
+ ++ +++ - total
+ 25 2 0 0 27
++ 0 16 2 0 18
CD8 +++ 0 0 1 0 1
- 1 0 0 13 14
total 26 18 3 13 60
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Discussion

Cervical cancer and precancerous cervical lesions constitute
a major problem in women'’s health. A substantial number of
epidemiological studies have been performed, which point
to high-risk HPV as the primary risk factor for cervical can-
cer. It is well established that persisting HPV infections were
the most significant risk factor for cervical cancer. Virtually
all cervical cancers contain the genes of high-risk HPVs,
most common types 16, 18, 31, and 45. Numerous lines of
evidence suggest that cell-mediated immune responses are
important in controlling established HPV infections as well
as HPV-associated neoplasms, especially in clearance of tu-
mor cells [5]: (a) the prevalence of HPV-related diseases (in-
fections and neoplasms) is higher in patients with impaired
cell-mediated immunity, including transplant recipients and
HIV-infected patients; (b) infiltrating CD4* and CD8" cells
have been observed in spontaneously regressing warts. As an
important component of the immune system, HLA system is
able to present antigenic peptide to antigen-specific T cells,
and then trigger the immune response to eliminate tumor
specific proteins. The main function of HLA-I is to combine
with processed endogenous antigen, forming HLA-antigen
complex and presenting them to the surface of cell. CD8" T
cells can identify the complex, then be activated and differ-
entiate into cytotoxic T cells (Tc or CTL), which can directly
kill target cells via secreting substances such as perforin [6],
or inducing target cell apoptosis through Fas/FasL way to
result in special lethality for target cells [7]. So any modifi-
cation of the celluar antigen-presenting system can correlate
with the escape of CIN and carcinoma in situ from immu-
nological control then progress to invasive carcinoma. The
escape from immune-surveillance mechanisms emerges as
one important step in the progression of HPV-linked tumors.
Scholars from different countries have found that HLA-I was
expressed weakly or even not expressed at all in the cancer
tissue of breast, colon, ovary and cervix, and so on [8, 9].
Low HLA-I expression could not present antigenic peptides
to the CTL cells. Then the tumor cells can avoid the specific
killing effects of CTL cells, and then continue to progress
and metastasize. As to CD4" cells, a kind of T lymphocyte
surface glycoprotein, can combine with HLA-II molecules,
which are mainly expressed on the surface of professional
antigen presenting cells (APC), and be activated into helper
T cells to identify exogenous antigen and start the immune
response and regulate the immune function after the com-
bination [10]. The low expression of CD4 molecules can
weaken the immune activity fighting against cancer cells.
Our immunohistochemical study demonstrated that
HLA-I antigen was expressed in all cases in chronic cervici-
tis group and CIN group. The percentage of positive tissue
staining was statistically low in cervical cancer group. The
expression of CD8" T cells and CD4" T cells were also statis-
tically low in the cervical cancer group than in other groups.
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The low expression of HLA-I and CD8" T cells in cervical
cancer tissue may indicate that tumor cells exhibit HLA-I
downregulation, with a resultant loss of antigen presenta-
tion capability and downregulation of endogenous peptide
processing machinery for MHC presentation. The signifi-
cance of this is that cells expressing high levels of tumor-
specific proteins may fail to be recognized and destroyed by
CTL. This kind of escape from surveillance of local immune
system can lead to the progression and metastasis of tumor
cells. Yue Qi’s research has shown the similar results [9].
Data from other researchers demonstrated that local immune
status might be a critical factor in fighting against HPV-asso-
ciated neoplasia [11, 12].

In conclusion, the local expression of HLA-I, CD8 and
CD4 in cervical tissue may be involved in the occurrence
and progression of cervical carcinoma. Immune therapy is
now becoming a new treatment alternative following sur-
gery, radiotherapy and chemotherapy for malignant tumors.
HLA, CD8 and CD4 turn into the new consideration of im-
mune therapy. Options to enhance the local or systemic im-
mune status can reduce the sneaking through of the tumor
cells from the immune surveillance.

Conflict of Interest

The contributing authors have no financial and any non-fi-
nancial competing interests.

References

1. Chirenje ZM. HIV and cancer of the cervix. Best Pract
Res Clin Obstet Gynaecol 2005;19(2):269-276.

2. Yang L, Parkin DM, Ferlay J, Li L, Chen Y. Esti-
mates of cancer incidence in China for 2000 and pro-
jections for 2005. Cancer Epidemiol Biomarkers Prev
2005;14(1):243-250.

3. Smith JS, Lindsay L, Hoots B, Keys J, Franceschi S,
Winer R, Clifford GM. Human papillomavirus type
distribution in invasive cervical cancer and high-grade
cervical lesions: a meta-analysis update. Int J Cancer
2007;121(3):621-632.

4. Doorbar J. Molecular biology of human papilloma-
virus infection and cervical cancer. Clin Sci (Lond)
20006;110(5):525-541.

5. Roden RB, Ling M, Wu TC. Vaccination to prevent and
treat cervical cancer. Hum Pathol 2004;35(8):971-982.

6. Pores-Fernando AT, Bauer RA, Wurth GA, Zweifach A.
Exocytic responses of single leukaemic human cytotox-
ic T lymphocytes stimulated by agents that bypass the T
cell receptor. J Physiol 2005;567(Pt 3):891-903.

7. Ibrahim R, Frederickson H, Parr A, Ward Y, Moncur J,
Khleif SN. Expression of FasL in squamous cell car-

www.wjon.org



Fan et al

World | Oncol * 2011;2(1):10-15

10.

cinomas of the cervix and cervical intraepithelial neo-
plasia and its role in tumor escape mechanism. Cancer
2006;106(5):1065-1077.

Le YS, Kim TE, Kim BK, Park YG, Kim GM, Jee SB,
Ryu KS, et al. Alterations of HLA class I and class II an-
tigen expressions in borderline, invasive and metastatic
ovarian cancers. Exp Mol Med 2002;34(1):18-26.

QiY, Huang JS, Wang DD, Zhang F, Zhang SL. [Expres-
sions of HLA class I antigen and CD8 and their clinical
significance in cervical cancer]. Nan Fang Yi Ke Da Xue
Xue Bao 2008;28(12):2165-21609.

Schroers R, Shen L, Rollins L, Rooney CM, Slawin K,
Sonderstrup G, Huang XF, et al. Human telomerase re-

Articles © The authors | Journal compilation © World ] Oncol and Elmer Press™

11.

12.

verse transcriptase-specific T-helper responses induced
by promiscuous major histocompatibility complex class
[I-restricted epitopes. Clin Cancer Res 2003;9(13):4743-
4755.

Davidson EJ, Boswell CM, Sehr P, Pawlita M, Tomlin-
son AE, McVey RJ, Dobson J, et al. Immunological and
clinical responses in women with vulval intraepithelial
neoplasia vaccinated with a vaccinia virus encoding hu-
man papillomavirus 16/18 oncoproteins. Cancer Res
2003;63(18):6032-6041.

Stern PL. Immune control of human papillomavirus
(HPV) associated anogenital disease and potential for
vaccination. J Clin Virol 2005;32 Suppl 1:S72-81.

www.wjon.org 15



