W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.3748 /wjg.v23.i21.3797

World | Gastroenterol 2017 June 7; 23(21): 3797-3804

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

MINIREVIEWS

Spontaneous regression of hepatocellular carcinoma: A

mini-review

Akira Sakamaki, Kenya Kamimura, Satoshi Abe, Atsunori Tsuchiya, Masaaki Takamura, Hirokazu Kawai,

Satoshi Yamagiwa, Shuji Terai

Akira Sakamaki, Kenya Kamimura, Satoshi Abe, Atsunori
Tsuchiya, Masaaki Takamura, Hirokazu Kawai, Satoshi
Yamagiwa, Shuji Terai, Division of Gastroenterology and
Hepatology, Graduate School of Medical and Dental Sciences,
Niigata University, Chuo-ku, Niigata 951-8510, Japan

Author contributions: Sakamaki A, Kamimura K, Abe S,
Tsuchiya A, Takamura M, Kawai H, Yamagiwa S and Terai S all
contributed to this paper.

Conflict-of-interest statement: The authors declare that they
have no current financial arrangement or affiliation with any
organization that may have a direct influence on their work.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Kenya Kamimura, MD, PhD, Division of
Gastroenterology and Hepatology, Graduate School of Medical
and Dental Sciences, Niigata University, 1-757 Asahimachido-ri,
Chuo-ku, Niigata 951-8510, Japan. kenya-k@med.niigata-u.ac.jp
Telephone: +81-25-2272207

Fax: +81-25-2270776

Received: February 17, 2017
Peer-review started: February 20, 2017
First decision: March 16, 2017
Revised: March 22, 2017

Accepted: May 4, 2017

Article in press: May 4, 2017
Published online: June 7, 2017

Baishidenge ~ WJG | www.wjgnet.com

Abstract

Spontaneous tumor regression is an extremely rare
phenomenon in the oncology field. However, there
are several case reports resulted in the regression of
hepatocellular carcinoma (HCC) and the accumulation
of clinical information and analyses of the mechanism
can contribute to the development of a novel therapy.
For this purpose, we have carefully reviewed 23 cases
of spontaneously regressed HCC published in recent
5 years and our case. The information regarding the
tumor size, tumor marker, treatments, etc., have
been summarized. The mechanism of spontaneous
regression has been discussed to date and presumed
to be due to many factors, including hypoxia and
immunological reactions. In this careful review of the
24 cases based on the clinical information, hypoxia,
systemic inflammation, and both upon spontaneous
regression were seen in 3, 8, and 4 cases, respectively
among the 15 cases for which the information
regarding the proposed mechanisms are available.
Recent development of immunotherapeutic approaches
in oncology shows promising results, therefore,
accumulation of additional cases and analysis of
mechanisms underlying the spontaneous regression of
HCC are essential and could lead to the development
of a new generation of immunotherapies including
antibodies directed against immune reactions.

Key words: Spontaneous regression; Hepatocellular
carcinoma; Immunological reaction; Immunotherapy;
Hypoxia

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Spontaneous tumor regression of hepato-
cellular carcinoma (HCC) have been reported in
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several reports although rare. The analyses of the
mechanisms underlying this phenomenon is the
potential target for the novel therapeutic methods for
HCC. For this purpose, we have carefully reviewed 24
cases of spontaneously regressed HCC including cases
published in recent 5-years and our case. The minute
clinical information and clinical courses are reviewed
and summarized. Based on the information, hypoxia
and/or systemic inflammation are involved in all cases
for which the information regarding the proposed
mechanism is available. An accumulation of additional
cases and the analysis of mechanism underlying the
spontaneous regression of HCC could lead to the
development of new therapeutic strategy for HCC.

Sakamaki A, Kamimura K, Abe S, Tsuchiya A, Takamura M,
Kawai H, Yamagiwa S, Terai S. Spontaneous regression of
hepatocellular carcinoma: A mini-review. World J Gastroenterol
2017; 23(21): 3797-3804 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v23/i21/3797.htm DOI: http://dx.doi.
org/10.3748/wjg.v23.i121.3797

INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common
histological type of primary liver cancer. It is the fifth
most prevalent type of cancer and the second most
common cause of cancer-associated mortality in males
worldwide; it is also the seventh most commonly
diagnosed cancer and the sixth greatest cause of
cancer-associated mortality in females worldwide!.
Approximately 70%-80% of HCCs develop in patients
with liver cirrhosis'. Although many treatment options
are available, the prognosis of patients with advanced
HCC remains poor. Patients diagnosed at an early stage
may achieve a 5-year survival rate of approximately
50%; however, those diagnosed at an intermediate to
advanced stage have a 20%-50% survival at 3 years,
and those diagnosed at the terminal stage usually die
within 6 mo™.

The therapeutic options for HCC include resection,
radiation, radiofrequency ablation, transarterial
chemoembolization (TACE), and systemic chemotherapy
including molecular targeted medicine, sorafenib.
TACE showed anti-tumor effect by reducing the arterial
blood supply to the tumor'*?!. The resected specimen
of HCC after TACE had a liquefied necrotic region
with focal hemorrhage, accompanied by non-specific
inflammatory infiltrates containing foamy histiocytes
and lymphocytes at the tumor periphery as reported in
a study'®.,

Spontaneous tumor regression was firstly reported
by Cole and Everson in 19561, and was defined
as a partial or complete involution of a malignant
tumor in the absence of the application of a specific
therapy. Spontaneous tumor regression is a very
rare phenomenon, with an incidence rate of one out
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of every 60000-100000 cases'™. Conventionally,
malignant melanoma, neuroblastoma, and cancer
of the kidney are the most frequent types of tumors
presenting this phenomenon™®; however, in recent
reports, lung and liver cancers are also considered
to be the frequent types of cancer’®. Spontaneous
regression of HCC was defined as an involution of HCC
without any therapies and first described in 1972™7,
The mechanism of spontaneous regression may
include hypoxia and immunological reaction which
we often find in the liver tissue treated with TACE,
however, the clear evidences remain unclear and the
accumulation of additional cases is essential to develop
a novel treatment approach for HCC. However, there
are only a few reports summarizing these information
and therefore, we have carefully reviewed 23 cases
of spontaneously regressed HCC recently published
in 5-years, and additional our case to summary
information.

LITERATURE SEARCH

A PubMed (National Center for Biotechnology
Information at the National Institutes of Health in
Bethesda, Maryland, United States) was used for
performing search using the key words “spontaneous
regression” or “spontaneous remission” and “hepato-
cellular carcinoma” to extract studies published in
recent 5 years. Fifty four reports were included in
the initial search; reports that were not published
in English literature and not describing spontaneous
regression were excluded. Finally, a total of 20 reports
and 24 cases including our recent case that matched
the definition of spontaneous regression of HCC were
reviewed (Table 1)!*'%, Written informed consent was
obtained from the patient for reporting their clinical
information.

EPIDEMIOLOGY

The minute report regarding the epidemiology of
spontaneous HCC regression has not been reported.
The review of 24 patients showed that the median
age of the patients with spontaneous regression was
68.5 years (range: 40-79 years). Of the 24 patients,
91.7% (22/24) were male, 10 patients were reported
from Japan (41.7%), and 66.7% of the total cases
were from East Asia (Table 1); the result consist with
the previously reported fact that the spontaneous
regression of HCC was observed with a high frequency
in individuals of Asian origin!***"!, Oquifiena et a/*¥
reported the partial response (over 50% of tumor
regression) rate of spontaneous regression as 0.4%
based on the meta-analysis of the control arms for
HCC treatment in a randomized clinical trial. They
and others also reported the regional difference in
the world and the higher frequency of spontaneous
regression in the Asian countries although its reason
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Figure 1 Representative images of hepatocellular carcinoma spontaneously regressed. Dynamic computed tomography (CT) revealed HCC (A, arterial phase; B,
portal phase) and its metastasis in the surrounding lymph node (D, arterial phase; E, portal phase). The CT images 3 mo later (C and F, arterial phase). White arrows
indicate HCC and metastatic tumor in the lymph node. HCC: Hepatocellular carcinoma.

MECHANISM OF SPONTANEOUS
REGRESSION

The mechanism of spontaneous HCC regression has
been discussed and proposed to be mediated by many
factors (Table 2) and several reports have categorized
the factors into two major types: (1) tumor hypoxia;
and (2) systemic immunological reactions!’:?%34,
These changes can also be seen in the liver tissue
after TACE treatment suggesting the mechanism of
spontaneous regression of the tumor. In addition, it is
likely that the mechanism of spontaneous regression
is complex and multiple factors may be involved in
each case. Several cases suggest that both factors are
involved in spontaneous regression, tumor hypoxia,
and immunological reactions; the initial necrosis of
the primary tumor led to immune-activation that then
caused a secondary regression of the metastasist***?,

Our literature review also showed hypoxia in 3
patients, systemic inflammatory response in 9 patients,
and combination of both tumor hypoxia and the in-
flammatory response in 4 patients among 16 patients
for whom the potential mechanisms were reported
(Table 1). Spontaneous HCC regression may occur
in association with a single factor or several complex
factors.

In our case, immunological reaction and hypoxia
can be the reason for spontaneous regression because
the size and contrast enhancement of extrahepatic
lymphnode metastasis significantly reduced upon the
regression of intrahepatic lesions (Figure 1D-F).

JBaishideng® W]G I WWW.ngnet.COm

HYPOXIA

Tumor hypoxia is an intuitively appealing mechanism
as it mirrors the established treatment modalities for
HCC (TACE, sorafenib, etc.)®*. Tumor thromboses of
the hepatic artery!*?*** and portal vein*****!, hepatic
angiography®”, rapid tumor growth**** and hepatic
arterioportal shunts™® are considered to directly induce
an ischemic change leading to hypoxia, nutrition
impairment, and dehydration in tumor. Interestingly,
there are a few patients experienced profound sys-
temic hypoperfusion associated with a massive
gastrointestinal hemorrhage!*®*!, hemodialysis™***¥,
and surgical invasion™¥, which also resulted in the
spontaneous regression of the tumor. Uenishi et a/t**
reported that the tumor was completely necrotic and
had a thick fibrous capsule, in the tissue resected
following the spontaneous regression of HCC; multiple
inflammatory cells had also infiltrated into the tumor
which is similar pattern with those found following
embolization of HCC. Moreover, Matsuoka et a/*”
reported the spontaneous regression of tumor with
portal vein tumor thrombosis confirmed by the histo-
pathological analyses of surgically removed tissues.
These results indicate that the hypoxia in the tumor
tissue may contribute to the spontaneous regression of
tumor.

IMMUNOLOGICAL REACTIONS

It is well known that immunological reactions inhibit
tumor growth, including HCC. Immunological reactions

June 7, 2017 | Volume 23 | Issue 21 |
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Table 2 Proposed factors of spontaneous regression of

hepatocellular carcinoma

Tumor hypoxia Immunological reactions

Tumor thrombosis of hepatic artery™***! Abstinence from alcohol"****"

Tumor thrombosis of portal vein***! Abstinence from smoking
Hepatic angiography™’ Herbal medicines'"*!
Tumor rapid growth*** Prolonged fever**
Hepatic arterioportal shunts Antidiabetics
Massive gastrointestinal hemorrhage Vitamin K administration
Hemodialysis'***"

Surgical invasion

[12]

[18] [50]

[40,41] [51]

[44]

are reported to be the main mechanism of spon-
taneous regression of HCC"'”**!, Abstinence from
alcohol™***1 and smoking'?, herbal medicines!**,
prolonged fever®®**! antidiabetics™, and vitamin
K administration™" are considered to induce systemic
immunological reaction with various patterns.
Evdokimova et a®* reported that APC-specific cluster
of differentiation (CD) 4 positive T lymphocytes exhibit
an anti-tumor capacity for HCC. In addition, Wada
et al® reported that patients of HCC with marked
inflammatory cell infiltration are associated with a
better prognosis compared to without infiltration,
which can be attributed to the anti-tumor effect
induced by cellular immunity of CD8 positive and CD4
positive T lymphocytes. Furthermore, in spontaneous
HCC regression case reports, an increase in interleukin
(IL)-18"*, tumor necrosis factor (TNF)-alpha®, and
CD163 positive macrophages™!! were also reported
and suggested the involvement of immunological
reactions. These reports indicate that antitumor
immunity can improve the prognosis for HCC under
some conditions and the minute analyses of the
mechanisms of spontaneous tumor regression can
contribute to develop the novel therapeutic strategy.

PROGNOSIS

Among 24 reports, histological characteristics were
available in 9 patients. Well differentiated, moderately
differentiated, poorly differentiated, and combined
tumors were seen in 2, 3, 3, and 1 patients, respectively.
Although several cases described no relapses during the
long-term follow-up without any additional therapies
after the spontaneous regression’*'; however, tumor
remnant®’ and recurrences™**®! were also observed in
some cases.

In our reviewed cases, additional therapies
following spontaneous regression were performed
in 11 patients: hepatic resection in 8 patients, TACE
in 2 patients, and conventional radiation therapy in
1 patient. Histopathological findings of the resected
hepatic specimens showed necrotic tissue; several
cases also revealed inflammatory cell infiltration at the
tissue periphery*>?!!, Remnant tumor, persistence of
tumor cell, was confirmed by the imaging modalities
in 2 patients after the spontaneous regression. In

Baishidenge ~ WJG | www.wjgnet.com

contrast, local tumor recurrence, relapse of HCC was
seen in 6 patients (25%), 5 of them had received
no additional therapy and 1 patient had underwent
TACE as an additional therapy (Table 1). Interestingly,
among 11 patients underwent additional therapies,
recurrence was seen in only 1 patient. Based on the
information summarized from our review, spontaneous
regression can reduce the volume of HCC and improves
the patient’s prognosis™®; however, the additional
therapies including surgical treatment, radiation, TACE,
etc. are recommended to be performed after the
spontaneous regression of HCC if the hepatic function
of the patient permitted™*® and if the imaging modalities
suggest the remnant or relapse of the tumor.

CONCLUSION

The minute review for spontaneous regression of
HCC showed that the spontaneous regression of
HCC can frequently be seen in males in East Asian
countries. Their tumors varies in terms of histological
types, size, and clinical courses. Additional therapies
following the spontaneous regression should be
considered. The mechanisms might include hypoxia
and immunological responses as previously reported.
Since immunotherapeutic approaches in oncology may
be most efficacious for cancers susceptible to intrinsic
immune modulation®*® and recently, an increasing
understanding of tumor immunogenicity spurred the
development of novel classes of immune-targeted
therapies, including the inhibition of co-stimulatory
pathways mediated by cytotoxic T lymphocyte-
associated antigen-4, as well as the programmed
death-1 (PD-1) receptor and its ligand PD-L1*,
Based on these progress, the analyses of mechanisms
involved in the spontaneous tumor regression might
contribute to develop a novel therapies for HCC.
Therefore, it is clear that the accumulation of additional
cases and analyses are necessary.
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