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Dear Editor,

In this interesting article, Kan and Dong1 describe for the first time the mutual relationships
between PD-L1, APE-1 and p-53 expressions, and between their expression and clinico-
pathological characteristics in hepatocellular carcinoma (HCC). HCC represents the fifth most
common cancer worldwide and the second leading cause of cancer-related death2-4. Despite
the high incidence, treatment options remain limited and unsuccessful for advanced HCC, re-
sulting in a poor prognosis. Major risk factors for HCC include HBV, HCV, diabetes mellitus,
obesity, excess alcohol consumption and metabolic diseases. All these factors contribute to a
perpetual state of inflammation and fibrogenesis, leading to fibrosis and cirrhosis, preneoplas-
tic conditions promoting the development of HCC5. In particular, many patients with chronic
hepatitis will develop liver cirrhosis and eventually HCC in a progressive and dynamic
process, thanks to an altered liver microenvironment characterized by the generation of highly
reactive oxygen species and a constitutively active inflammatory milieu. Improving our knowl-
edge about immunological mechanism during hepatocarcinogenesis could ultimately lead to
novel and better treatment strategies for this deadly disease.

According to several studies, tumor-specific cellular and humoral immune responses occur
in patients with HCC. However, these T cell responses fail to induce tumor regression and/or
inhibit disease progression, due to the multiple immune-suppressive mechanisms that are reg-
ulated by the tumor itself. One of the most intriguing and promising mechanisms is represent-
ed by immune checkpoints, a group of co-inhibitory molecules with an inhibitory function on
immune response, that is crucial for maintaining self-tolerance and modulating the duration
and extent of physiological immune responses in peripheral tissues. Many immune checkpoint
molecules, such as the cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) and PD-L1/PD-
1, have been detected in the tumor microenvironment, and are often overexpressed as well6.
Many human cancers express PD-L1, the ligand for the inhibitory receptor programmed cell
death-1 (PD-1). Tumour-associated PD-L1 has been shown to induce apoptosis of effector T
cells and is thought to contribute to immune evasion by cancers. In HCC, tumor infiltrating
CD8+ T cells are characterized by an increase in PD-1 expression and intratumor Kupffer
cells have been shown to upregulate PD-L1 and decrease the effector function of PD-1-ex-
pressing CD8+ T cells in HCC patients. These data suggest that the inhibition of PD-1/PD-L1
axis may be a potential strategy in the boosting of HCC-specific immunity7,8.

In this article, the authors have analyzed, in a total population of 128 patients with HCC, the
expression of PD-L1, APE1 and P53 by immunohistochemistry. APE 1 has a dual function of
the DNA damage repair and oxidative reduction, and is a multifunctional protein, which plays
an important role in maintaining DNA stability and regulating the expression of cytokines (18K-
D). The abnormal expression or distribution and function change of APE1 is closely related to
tumorigenesis. The P53 gene encodes for a tumor suppressor that plays a negative regulatory
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role in the cell cycle to regulate cell proliferation and differentiation. In this study, an increased
expression of PD-L1, APE1, and P53 protein in HCC tissues was found in 82.03%, 92.19%,
and 60.94% of the population, respectively. PD-L1 positive expression was significantly asso-
ciated with clinical stage, resulting in higher expression in patients with I-II stage liver (p =
0.041). Moreover, higher expression levels were found in HBV infection-positive cancer and
non-portal vein thrombosis (p = 0.030; p = 0.014). It would be interesting to study also the re-
lationship between PDL-1 expression and HCV-related infection, since chronic HCV infection,
as well as HBV infection, is well known to induce a chronic proinflammatory hepatic and sys-
temic state associated with immunosuppressive and immunomodulatory effects [BMR57, 78-
85], with a negative regulation of both innate and adaptive arms of the immune system.
Furthermore, PDL-1 resulted inversely correlated with P53 (correlation coefficient -0.227, p =
0.010), and positively correlated with APE1 expression (correlation coefficient 0.189, p =
0.032). The reason of this pattern of expression remains unclear and it would be useful to
study the pathways which are responsible for the connections among these proteins.
Probably, a higher expression of PD-L1 in cancer cells lead to the inhibition of tumor suppres-
sor activity of p53. 

Finally, the expression of PD-L1, unlike APE-1 and p53, is associated with a longer overall
survival with a mOS of 10 months for patients with high expression of PD-L1 and 5 months for
patients without high PD-L1 expression (p=0.001). This result suggests a possible role of
PDL-1 expression as a prognostic factor in HCC, since it is related to a longer overall survival.
PD-L1 could be used not only as a prognostic factor, but also as a predictive factor of re-
sponse to immunotherapy with anti-PD-L1 antibodies. In fact, different studies have shown
greater response rate to immunotherapy in patients with higher expressions of target mole-
cules. 

One of the major challenges in the approach to HCC is an early diagnosis of the disease in
a limited stage. It would be interesting to better understand the role of immune checkpoint in
early phase of hepatocarcinogenesis to find a molecular marker able to predict the evolution
from cirrhosis to HCC. 

Since immunotherapy represents one of the most promising and biologically intriguing
strategies today for the treatment of HCC, it is necessary to better define the patient popula-
tion that will benefit from immunologic therapies through the identification of novel biomarkers
to predict who may benefit from immunotherapy. Moreover, studies are needed to determine if
combined strategies of immunotherapy and traditional treatment options are more effective in
the treatment of HCC, considering also the multidisciplinary aspects of this disease9,10.
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