
HLA class I as a predictor of clinical prognosis
and CTL infiltration as a predictor of
chemosensitivity in ovarian cancer

Yoshihiko Hirohashi1,*, Toshihiko Torigoe1, Tasuku Mariya1,2, Vitaly Kochin1, Tsuyoshi Saito2, and Noriyuki Sato1

1Department of Pathology; Sapporo Medical University School of Medicine; Sapporo, Japan; 2Department of Obstetrics and Gynecology;

Sapporo Medical University School of Medicine; Sapporo, Japan

Keywords: CTL, HLA class I, ovarian cancer, platinum resistance

Abbreviations: CTL, cytotoxic T lymphocyte; HLA, human leukocyte antigen; MHC, major histocompatibility complex;
TAA, tumor-associated antigen

Cytotoxic T lymphocytes (CTLs) recognize the human leukocyte antigen (HLA) class I and antigenic peptide complex,
and they play a crucial role in cancer immunity. Our recent study revealed that HLA class I downregulation is related to
poorer prognosis and a low level of intratumoral CTLs is associated with platinum resistance, indicating the significance
of immunological surveillance.

Introduction

Immunotherapy is the fourth-line
option in cancer therapy following sur-
gery, chemotherapy, and radiotherapy.
Cytotoxic T lymphocytes (CTLs),
together with other lymphocyte subsets,
play an essential role in cancer eradica-
tion. CTLs recognize antigenic peptides
with amino acid lengths of 8–10 mer
derived from tumor-associated antigens
(TAAs), which is presented by the major
histocompatibility complex (MHC) class
I (i.e., the human leukocyte antigen
[HLA] class I). Identification of TAAs
and antigenic peptides enables cancer-
specific immunotherapy using antigenic
peptides.1 The clinical outcomes, how-
ever, revealed several problems that have
to be overcome for achieving efficient
cancer immunotherapy. One major
problem was tumor escape from immu-
nological surveillance.2 The mechanisms
involved include loss or downregulation
of antigens, loss or downregulation of
human leukocyte antigen (HLA) class I,
and active inhibition of immune
responses. In this review, we summarize
HLA class I expression and CTL infiltra-
tion in cases of human ovarian cancer.3

HLA Class I Expression Is a
Predictor of Clinical Outcome in
Patients With Ovarian Cancer

The HLA class I genes are located on
chromosome 6p and include HLA-A, -B,
and -C. These gene products show
extremely high homology with each other.
However, the antigenic peptide repertoires
that are presented by the HLA class I are
different, and each HLA class I gene prod-
uct is thought to play an important role in
total immune responses. In our recent
study, we analyzed the expression of the
HLA class I in 122 ovarian cancer cases to
understand the immunological surveil-
lance of ovarian cancer.4 We used a mono-
clonal antibody, EMR8–5, that can detect
HLA-A, HLA-B, and HLA-C. HLA class
I downregulation was related to poorer
prognosis in both advanced-stage cases
(n D 74) and early-stage cases (n D 48).
In several studies, HLA class I expression
was analyzed using the monoclonal anti-
body HC-10, which can detect HLA-B
and HLA-C, and the relationship of HLA
class I expression with clinical outcome in
ovarian cancer cases was examined. Vitale
et al. immunostained 51 cases of early-
stage ovarian cancer (EOC) using the

anti-HLA class I (HC-10) antibody and
anti-TAP1 and -2 antibodies, and found
that HLA class I downregulation was asso-
ciated with the disease stage, but not with
prognosis.5 Rolland et al. reported a com-
bination staining using HC-10 and b2-
microglobulin antibodies for 339 cases of
ovarian cancer and suggested that the
HC-10C/b2-mC phenotype is a signifi-
cant independent prognostic factor; how-
ever, there was no correlation between
HC-10 positivity and prognosis.6 Han
et al. immunostained components of the
antigen-processing machinery (APM),
including TAP1, TAP2, tapasin, HLA
class I (HC-10), b2-microglobulin,
CD3C T cells, and CD8C T cells.7 They
reported that APM component downre-
gulation, lack of intratumoral T-cell infil-
trates, and suboptimal cytoreduction were
independent prognostic factors in multi-
variate analysis. In all previous studies,
only the HLA class I heavy-chain staining
using HC-10 was not an independent
prognostic marker of ovarian cancer.
CTLs recognize HLA class I molecules
including HLA-A, -B, and -C. HC-10 is
reactive for HLA-B and -C but not for
HLA-A; however, the EMR8–5 is reactive
for HLA-A as well as HLA-B and -C.
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(Fig. 1A). Thus, EMR8–5 might be a bet-
ter antibody for detection of HLA class I
expression as an independent prognostic
marker in ovarian cancer. Other types of
malignancies should be re-analyzed for
HLA class I expression using EMR8–5.

CD8C T-Cell Infiltration Is a
Predictor of Platinum Sensitivity

In a recent study, we analyzed T-cell
infiltration into cancer areas (intratumoral
T cells) using anti-CD3, CD4, CD8, and
FOXP3 antibodies. CD4C T-cell infiltra-
tion was related to better prognosis in
total cases (n D 122), and CD8C T-cell
infiltration was related to better prognosis
only in advanced cases. CD3C T-cell and
FOXP3C cell infiltrations were not related
to the prognosis. However, a high CD8C

T cell/FOXP3C T regulatory (Treg) cell
ratio was associated with better prognosis.
This result is consistent with a previous
report.8 Platinum reagents are key drugs
in chemotherapy for ovarian cancer, and
platinum resistance is critical for progno-
sis. Strikingly, our multivariate analysis
revealed that a high rate of CD8C T-cell

infiltration was associated with platinum
sensitivity. A previous study showed that
HLA class I expression detected by HC-
10 was associated with platinum sensitiv-
ity in ovarian cancer.9 These observations
strongly suggest a relationship between
chemotherapeutic sensitivity and immu-
nological surveillance. Although the
mechanisms are still elusive, immunologic
cell death (ICD) might be a dominant
explanation. Cancer cells undergoing
destruction by chemotherapy release calre-
ticulin, adenosine triphosphate (ATP),
and High Mobility Group Box 1
(HMGB1) into the microenvironment
and induce immunological response by
activating dendritic cells (Fig. 1B).10 The
ICD is a well-described phenomenon in
mice experimental systems, and recent
studies using human tumor samples sup-
port the significance of the concept in
human cancers.

Conclusion

Our recent study revealed that detec-
tion of the HLA class I by the monoclonal
antibody EMR8–5 is a good prognostic

marker in ovarian cancer
and CD8C T-cell infiltra-
tion is a predictor of the
outcome of treatment with
platinum agents. These
observations strongly sug-
gest that immunological
surveillance can facilitate
control of cancer progres-
sion, prognosis, and treat-
ment sensitivity. However,
the associations of other
types of cells including mye-
loid-derived suppressor cells
(MDSCs), M2 macro-
phages, and helper T cells
(Th1, Th2, and Th17), the
dominant antigenic peptide
that is recognized by CTLs,
and the expression of
immune checkpoints (PD-
L1 and CTLA-4) have not
been characterized as yet.
Further analysis should lead
to an understanding of the

complex immunological surveillance of
human cancers.
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Figure 1. (A) Monoclonal antibodies specific for HLA Class I. HLA class I genes are located on chromosome 6p and
comprise HLA-A, -B, and -C. The monoclonal antibody HC-10 is reactive for HLA-B and -C. The monoclonal antibody
EMR8–5 is reactive for HLA-A, -B, and -C. (B) Immunological cell death (ICD) might play a role in chemotherapy sensi-
tivity in human ovarian cancer. Cancer cells undergoing immunologic cell death release calreticulin (CRT), adenosine
triphosphate (ATP), and High Mobility Group Box 1 (HMGB1) and activate dendritic cells (DCs) to induce a cancer-
specific cytotoxic T lymphocyte (CTL) response.
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