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Abstract

Although it is well known that the hepatocellular
carcinoma (HCC) is an ominous complication in patients
with liver cirrhosis, there has been no approved drug to
prevent the development of HCC to date. We previously
reported that the combined treatment of vitamin K:
(VK) and angiotensin-converting enzyme inhibitor
(ACE-I) significantly suppressed the experimental
hepatocarcinogenesis. A 66-year-old Japanese woman
with hepatitis C virus (HCV)-related liver cirrhosis
developed a dysplastic nodule in the liver detected by
enhanced computed tomography along with elevation
of the tumor markers, namely, alpha-fetoprotein (AFP)
and lectin-reactive demarcation (AFP-L3), suggesting
the presence of latent HCC. After oral administration of
VK and ACE-I, the serum levels of both AFP and AFP-L3
gradually decreased without any marked alteration of
the serum aminotransferase activity. After one-year
treatment, not only the serum levels of AFP and AFP-L3
returned to the normal ranges, but also the dysplastic
nodule disappeared. Since both VK and ACE-I are widely
used without serious side effects, this combined regimen
may become a new strategy for chemoprevention
against HCC.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common malignancies in the world, and its prognosis
is still poor!l. Tt is well known that HCC commonly
develops in the patients with liver cirrhosis. Since the high-
risk of HCC seems to be cleater as compared with other
types of cancers, it is likely that a primary chemopreventive
agent would be beneficial in improving the prognosis
of HCC patients. However, there has been no approved
chemopreventive agent against HCC to date. We previously
reported that vitamin Kz (VK) and angiotensin-converting
enzyme inhibitor (ACE-I) at clinically comparable
low doses exerted a chemopreventive effect against
hepatocarcinogenesis in rats’”. It is well known that the
serum level of alpha-fetoprotein (AFP) is a very useful
marker for HCC". AFP has a microheterogeneity due
to structural variations in its sugar chain”. AFP-L3, an
isoform of AFP, is reactive with lectin culinaris agglutinin
and is known to suggest the presence of latent HCC cells in
the cirrhotic liver, and the serum AFP-3 level is reported to
be a useful biomarker in the chemoprevention of HCC™’,
We report herein a patient with hepatitis C virus (HCV)-
related liver cirrhosis in whom the combined treatment of
VK and ACE-I dissipated a dysplastic nodule along with
suppression of the serum levels of AFP and AFP-L3.

CASE REPORT

In December 2002, a 66-year-old Japanese woman with
HCV-related liver cirrhosis was diagnosed as having a
dysplastic nodule or early HCC by enhanced computed
tomography (CE-CT). Until that time, she had undergone
regular imaging examinations such as CE-CT every three
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Figure 1 Enhanced computed-tomography (CT) scans in the arterial phase (A)
and equilibrium phase (B) before administration of ACE-I in combination with VK.
In the arterial phase, no obvious lesion could be detected whereas a low-density
area (arrow) was noticed in the equilibrium phase.
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Figure 2 Schema of clinical course. After administration of ACE-l and VK, the
serum levels of both AFP and AFP-L3 gradually decreased. After one-year
treatment, the serum levels of both AFP and AFP-L3 returned to the normal
ranges. The arrows indicate the time points of CT examination before and after
administration of this combined regimen.

months since liver cirrhosis is known to be a high-risk
factor for HCC development. In the arterial phase of
CT, no obvious lesions could be observed (Figure 1A)
whereas a low-density lesion measuring 12-mm in diameter
appeared in the equilibrium phase of CT (Figure 1B).
These patterns of CE-CT indicated the transient phase
of a high-grade dysplastic nodule in eatly HCC". Since
we could not detect the nodule by ultrasonography, needle
biopsy was not performed. Before detection of the nodule,
the serum levels of AFP and AFP-L3 gradually increased.
At the time of detection of the nodule, the serum levels
of both AFP and AFP-L3 were significantly high (135.6
ng/mL and 14.2%, respectively). This patient also had mild
hypertension and osteoporosis. We, thus, started to treat her
with ACE-I (petindopril: 4 mg/d) and VK (menatetrenone:
45 mg/d) after receiving her informed consent. After
administration of ACE-I and VK, the serum levels of
both AFP and AFP-L3 gradually decreased. After one-
yeat treatment, the serum levels of both AFP and AFP-L3
returned to the normal ranges. During this period, the
serum level of aminotransferase (ALT) was not significantly
altered, suggesting that the suppressive effect of this
combined regimen on these tumor markers was not due
to reduction of necroinflammation in the liver (Figure 2).
After 15-mo treatment, the hepatic nodule disappeared
in both the arterial and equilibrium phases of the CE-
CT study (Figure 3A and B). The administration of VK
and ACE-I was continued, and neither AFP nor AFP-1.3
levels increased again. This combined treatment has been
continued, and no HCC has developed until now.
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Figure 3 Enhanced computed-tomography (CT) scans in the arterial phase (A)
and equilibrium phase (B) after administration of ACE-l in combination with VK.
After a 15-mo administration, the hepatic nodule disappeared in both the arterial
phase and equilibrium phase.

DISCUSSION

We report herein a patient with HCV-related liver cirrhosis
in whom the combined treatment with VK and ACE-I
significantly suppressed the tumor markers of HCC, 1.e.,
AFP and AFP-L3, along with elimination of the dysplastic
nodule. HCC is one of the most common malignancies in
the wotld with an estimated incidence of more than one
million new cases per year“’”. One of the reasons for the
poot prognosis of HCC is the high rate of recurrence.
It has been shown that this high recurrence rate, even
after curative therapy, is due to intrahepatic metastasis or
multicentric development of each respective neoplasm
clone. Since the high-risk of HCC development seems to
be clearer as compared with other types of tumors, it is
likely that a primary or secondary chemopreventive agent
would be beneficial in improving the prognosis of HCC
patients.

Angiogenesis is a complex and critical process
essential to support the growth of solid tumors.™” Tt
has been recently reported that angiogenesis could also
be induced at the early stages of tumor formation and
carcinogesislwm. Recent studies have demonstrated that
angiogenesis has already begun at a very carly stage when
the tumor consists of just 100-300 cells."” A recent study
on the endothelial cell markers in the dysplastic lesions
of the liver has suggested that in HCC, alterations in
the hepatic microcirculation already occur at a very eatly
stage of liver carcinogenesis“41. We previously proved that

angiogenesis [Ilj_layed a pivotal role in the murine hepatoc

arcinogenesis' . Currently, several newly developed anti-
anglogenic agents are being investigated around the world.
Although some of these agents are still under clinical trials
at limited institutes, no agents are widely available at this
time in clinical practicem. Under the concept of anti-
angiogenesis therapy, long-term administration is required
to examine the compound toxicity. A potential alternative
strategy may be the use of drugs with anti-angiogenic
activity, which are available in an oral formulation and are
currently used for treatment of different diseases. Some
of the clinically available compounds, such as thalidomide
and penicillamine, have been shown to possess anti-
angiogenic activity, and ate currently used in the clinical
trials'®. Long-term administration, however, of these
agents sometimes leads to severe side effects, such as bone
marrow suppression. Because long-term administration
is required and the drug metabolism is usually hypoactive
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in the patients with liver cirrhosis, safety-proved agents
would be preferable for chemoprevention against HCC.
We previously reported that perindopril (PE), an ACE-I,
possessed a strong anti-angiogenic activity, and that it
inhibited the experimental HCC growth at clinically
comparable low doses'”. ACE-I is widely used in clinical
practice without serious side effects, and the safety of its
long-term administration to the patients with cirrhosis
has already been proven. Moreover, VK is also safely used
for treatment of osteoporosis clinically. A recent Japanese
trial on patients with HCC undergoing radical therapy
showed that the VK treatment significantly decreased
the recurrence rate of HCC and achieved a significant
improvement in the overall survival”. Furthermore, a
recent study has revealed that VK exerted a suppressive
effect against the development of HCC in women with
viral hepatic cirthosis!"”. We have recently reported that
VK also showed an anti-angiogenic activity, and that the
combined treatment of VK and ACE-I at low doses
showed a marked suppressive effect against development
of the liver enzyme-altered preneoplastic lesions in rats via
angiogenesis suppressionm. In this case, we observed that
the combined treatment with VK and ACE-I significantly
suppressed the serum levels of AFP and AFP-1.3. This
combined regimen also ameliorated the dysplastic nodule
in the liver. ALLP-L.3 is known to be a marker of the latent
HCC cells". Tt is possible that elimination of the dysplastic
nodule and decrease of the serum AFL3 level with this
combined regimen may, at least partly, be mediated via
inhibition of the neovascularization in the cirrhotic liver.
In this case, we did not find any histological evidence of
the nodules. This is the main negative point of the final
diagnosis in our case. Accordingly, this report should be
taken with caution, and a large-scale randomized clinical
control study is required in the future.

In conclusion, herein we report a patient with HCV-
related cirrhosis in whom the combined treatment with
VK and ACE-I significantly attenuated the serum levels
of AFP and AFP-L3 along with the elimination of the
dysplastic nodule. Since both agents are widely used in
clinical practice without serious side effects, this combined
treatment may represent a potential new strategy for
chemoprevention against HCC in the future.
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