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To the Editor: In Dr Sandler’s editorial (1)
in which he reviewed the current contro-
versy in screening colonoscopy, he stated
that the National Polyp Study (NPS) find-
ing that colonoscopic polypectomy reduces
colorectal cancer (CRC) incidence has not
been replicated (2). This is an inaccurate
statement. An incidence and mortality
reduction similar to that observed by NPS
was replicated in two other studies of post
polypectomy patients that showed a 67%
incidence reduction and an 88% mortal-
ity reduction, respectively (3,4). The stud-
ies that he cited as having a similar design
to the NPS in fact had different designs
with respect to the initial colonoscopy
that identified the adenoma patients. In
the NPS, all patients referred to participat-
ing clinical centers for initial colonoscopy
prospectively had a protocol colonoscopy
that reached the cecum, all polyps detected
were removed, and all colonoscopies were
performed by experienced endoscopy
investigators. Those patients identified as
having adenomas at this initial examina-
tion were eligible for the NPS. The studies
cited by Sandler (1) had adenomas identi-
fied from community-based practices and
then, 1 year later, had a clearing colonoscopy
performed by experienced endoscopy
investigators. Interval cancers attributable
to missed lesions are not uncommon in
community-based practice (5). When the
missed cancers of the first non-protocol
colonoscopy were excluded, the post-
polypectomy CRC rate dropped from 1.8
to 0.96 per 1000 person years of follow-up,
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which is very similar to that of the NPS
(0.6 per 1000). The CRC incidence reduc-
tion observed in the NPS compared with
a simulated cohort of adenoma patients
without their adenomas removed (90%)
and compared with the general popula-
tion Surveillance, Epidemiology and End
Results rate (76%) was probably achieved
as a result of the NPS design and method-
ology, which included rigorous baseline
clearing with a 13% repeat for inadequate
preparation.

There are three separate but related
questions: first, does removal of adeno-
mas reduce the incidence and mortal-
ity of CRC; second, what is the precise
magnitude of this reduction; and third,
what is the benefit of screening colonos-
copy in the general population, of whom
only a proportion have adenomas. The
long-standing belief in the concept of the
adenoma-carcinoma sequence and that
its interruption reduces CRC incidence
and mortality is supported by many stud-
ies, including the NPS (2-4,6). However,
the precise magnitude of the colonos-
copy effect in the general population has
not been clearly established, and will not
be established until completion 10 or 15
years hence of the European and Ameri-
can screening colonoscopy randomized
controlled trials (RCTs). Data from the
colonoscopy RCTs will also provide a
comparison of the colonoscopy effect with
the recently reported sigmoidoscopy effect
(6). The NPS supports the importance of
finding and removing adenomas with any
screening method in addition to detecting
early-stage cancers. The best method to do
this needs to be established.
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To the Editor: In April 2009 an outbreak of
the novel influenza A (HIN1) virus infec-
tion occurred in Mexico and has assumed
pandemic proportions soon. After initial
controversial data, vaccines directed toward
the influenza A (HIN1) virus have proven
to be safe and efficient to prevent the com-
plications of the infection.

Patients with inflammatory bowel dis-
eases (IBD—Crohns disease (CD), ulcera-
tive colitis) on immunosuppressive therapy
are at increased risk for various infections,
some of which can be prevented by immu-
nization. Inactivated influenza vaccination
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Abstract

Objectives: The highly sensitive Lens culinaris agglutinin-re-
active a-fetoprotein (hs-AFP-L3), measured using a newly
developed method involving microfluidics-based separa-
tion technology, was evaluated as a new tool for the man-
agement of hepatocellular carcinoma (HCC) in clinical prac-
tice. Methods: The sensitivity and specificity of hs-AFP-L3 for
the diagnosis of HCC and its ability to predict the outcome
of patients with HCC were analyzed based on reported stud-
ies. Results: Compared to AFP-L3 measured using conven-
tional methods, the sensitivity of hs-AFP-L3 was markedly
higher and the specificity was comparable. In all studies,
multivariate analysis found that elevation of hs-AFP-L3 was
an independent factor that affected patient survival. Con-
clusions: The use of hs-AFP-L3 improves the true positive
rate of patients with HCC at diagnosis, maintaining the high
specificity of AFP-L.3 and its indicative value for poor prog-
nosis. The utility of this tumor marker for prediction of the
development of HCCin high-risk patients under surveillance
needs to be investigated. Copyright © 2011 S. Karger AG, Basel

Introduction

Tumor biomarkers are important tools in the manage-
ment of patients with malignant tumors in clinical prac-
tice, with roles in diagnosis, evaluation of tumor progres-
sion, outcome prediction, and the evaluation of treatment
efficacy. Several biomarkers have been reported as tumor
markers of hepatocellular carcinoma (HCC), which is the
sixth most common cancer in the world and the third
most common cause of cancer-related deaths [1]. These
biomarkers include a-fetoprotein (AFP) [2-4], Lens culi-
naris agglutinin-reactive fraction of AFP (AFP-L3) [5, 6],
and des-y-carboxy prothrombin (DCP) [7, 8]. AFP is the
most widely used marker for monitoring HCC develop-
ment. However, increased total AFP is not always spe-
cific for HCC [9, 10], and conversely, elevation of the total
AFP level is not typically observed in patients with early-
stage HCC.

In contrast, a fucosylated fraction of AFP (AFP-L3) is
highly specific for HCC [5, 11]. In addition, an elevated
AFP-L3 reportedly correlates with tumor progression,
poor tumor differentiation, and unfavorable prognosis
[6, 12—-15]. However, measurement of AFP-L3 with con-
ventional assay systems has not always been of value in
the management of HCC, especially in patients with low
total AFP (less than 20 ng/ml), mainly due to low ana-
lytical sensitivity.
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Table 1. Sensitivity and spec1f1c1ty of hs-AFP-L3 for the d1agn031s of HCC at low total AFP levels

Reference ,

67.9%

Tamura et al. [17] <20 112 320 1% 80.6%
7% 41.1% 91.9%
10% 21.4% 96.9%
Hanaoka et al. [18] <10 36 2052 5.75% 52.8% 86.8%
Toyoda et al. [19] <20 270 396 5% 41.5% 85.1%
7% 26.7% 92.4%
10% 14.8% 98.2%
<10 199 357 5% 36.2% 88.5%
7% 23.6% 93.8%
10% 11.6% 98.3%
Nouso et al. [20] <20 196 87b 5% 51.5% 54.0%
10% 13.3% 88.5%
15% 8.7% 96.6%
Kobayashi etal. [21]¢ <20 154 3% 54.5%
5% 40.3%
7% 24.0%
10% 12.3%

2 Includes 92 patients who had a history of HCC treatment. ® Only patients with cirrhosis. © Does not include

control patients.

Recent technical improvements in the analytical
methods of measuring AFP-L3 have employed novel and
advanced microfluidics-based separation technology,
thus improving the sensitivity of this assay [16]. This new
generation of assays (micro-total analysis systems; WTAS)
has enabled the accurate measurement of AFP-L3 with a
high sensitivity and at very low AFP concentrations. In
this review, we attempted to evaluate the value of this
highly sensitive AFP-L3 (hs-AFP-L3) asa tool in the man-
agement of HCC based on previously reported data as
well as our own.

hs-AFP-L3 for the Diagnosis of HCC

Five reported studies have analyzed the diagnostic sig-
nificance of hs-AFP-L3 at low total AFP levels [17-21].
The sensitivity and specificity of hs-AFP-L3 at different
cutoff levels in these five studies are summarized in ta-
ble 1. The sensitivity of hs-AFP-L3 for HCC was approx-
imately 25-50% in patients with total AFP levels below 20
ng/ml, when the cutoff was fixed between 5 and 7%. The
sensitivities of AFP-L3 measured by conventional meth-
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ods in the serum samples of hs-AFP-L3 from two studies
were 3.6 and 5.2% (cutoff of AFP-L3: 7%) [17, 19]. Thus,
the sensitivity for HCC markedly increased with the use
of a newly developed, highly sensitive measurement
method.

An important advantage of AFP-L3 is its high specific-
ity for HCC. Therefore, attempts to increase the sensitiv-
ity of AFP-L3 for HCC should avoid a concomitant reduc-
tion in specificity. Based on the data from reported stud-
ies among patients with low total AFP levels, the
specificity of hs-AFP-L3 for HCC was over 85% when the
cutoff was fixed between 5 and 7%, except in one study.
The original advantage of AFP-L3 produced by conven-
tional methods, i.e. high specificity for HCC, appeared to
be maintained in the case of hs-AFP-L3. The specificity
was 54.0% when the cutoff was fixed at 5% in the study
by Nouso et al. [20]. This was because the control group

in their study included only patients with cirrhosis; pa-

tients with minute HCC that had not been detected by
imaging examination might have been included in a con-
trol group.

With the improvement in the sensitivity of AFP-L3, we
experienced cases in which elevation of AFP-L3 was a
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Fig. 1. A case of HCC in which the elevation of hs-AFP-L3 was a
trigger for detection and diagnosis. a Seventy-year-old male. De-
spite the severe obesity and fatty liver on ultrasonography, his
transaminase levels and platelet count were normal (ALT: 17 TU/],
AST: 18 IU/], and platelets: 149 x 10®/ul). He did not have hepa-
titis B or C virus infections. Although serum AFP and DCP levels
were normal (AFP: 3.4 ng/ml and DCP: 35 mAU/ml) and AFP-L3
was not detected by conventional methods, hs-AFP-L3 had in-
creased to 13.4%. CT examination revealed a small HCC (arrow)
that could not have been identified by ultrasonography due to se-
vere obesity and the patient’s inability to hold his breath during
sonographic examination. The patient was treated by radiofre-

trigger for the detection and diagnosis of HCC. Because
of its convenience in clinical settings, ultrasonography is
usually the routine baseline examination used to detect
HCC in patients who are at high risk for HCC develop-
ment and who are under surveillance. However, the qual-
ity of ultrasonographic findings varies with the specific
ultrasonographic apparatus used as well as the skill of the
sonographer, and we sometimes encounter difficulty ob-
taining reliable results because of patients” obesity or in-
ability to hold their breath (fig. 1a). In addition, liver tu-
mors are sometimes difficult to identify by ultrasonogra-
phy due to their locations in the liver, including the top of
the right hepatic lobe or positions covered by the gastro-
intestinal tract (fig. 1b). The measurement of hs-AFP-L3
isalaboratory test that can be easily performed in routine
clinical settings and thus serves as a complimentary tool
for the detection of HCC.

hs-AFP-L3 for HCC

quency ablation with CT guidance under general anesthesia.
b Fifty-six-year-old male. This patient was a hepatitis B virus car-
rier with persistent normal transaminase levels. He did not have
cirrhosis and had a platelet count of 282 X 10%/l. An elevation
ofhs-AFP-L3 t0 9.6% was observed despite normal AFP and DCP
levels (AFP: 2.8 ng/ml and DCP: 19 mAU/m]) and undetectable
AFP-L3 by conventional methods. CT during arterial portogra-
phy examination revealed a small HCC nodule without hypervas-
cularity (arrow). The tumor had not been identified by ultraso-
nography due to its location behind the stomach. The patient un-
derwenthepaticresectionand thediagnosisof HCCwasconfirmed
pathologically.

hs-AFP-L3 for Evaluating the Prognosis of Patients
with HCC

Another reported advantage of AFP-L3 in the manage-
ment of patients with HCC is its ability to indicate the ad-
vanced nature of HCC and to identify cases with poor
prognoses. Previous studies have reported that HCC with
high AFP-L3 levels demonstrate characteristics of ad-
vanced HCC by pathologic [13] and imaging findings [22].
Higher recurrence rates [23] and lower survival rates (12,
14] after treatment have also been reported in patients with
increased AFP-L3 at diagnosis. We sought to determine
whether these benefits of AFP-L3 persist with hs-AFP-L3.

Table 2 shows the impact of hs-AFP-L3 elevation at
diagnosis on the survival of patients with HCC as deter-
mined by multivariate analysis. Although there were mi-
nor differences in the variables analyzed by multivariate
analysis between studies, the elevation of hs-AFP-L3 was
an independent factor for the decreased survival of pa-
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Table 2. Multivariate analysis-derived impact of increased AFP-
L3 on the survival of patients with HCC

Tamura etal. [17]2 >7% 1.673 (1.079-2.594)  0.021
Hanaoka etal. [18]>  25.75%  3.460 (1.08-11.1) 0.036
Toyoda et al. [19]¢ 25% 1.697 (1.066-2.709)  0.026
Nouso et al. [20]4 210% 8.36 (2.79-25.5) <0.001

2 Including patients with any total AFP level. ® In patients with
total AFP <10 ng/ml. ¢ In patients with total AFP <20 ng/ml. ¢ In
patients with total AFP <20 ng/ml.

tients with HCC. In addition to these reports, Kobayashi
et al. [21] recently demonstrated a higher likelihood of
recurrence after treatment of HCC by hepatectomy or ra-
diofrequency ablation with a curative intent in patients
with elevated hs-AFP-L3 levels (=5%) by multivariate
analysis. With regard to evaluation of the prognosis,
therefore, the advantages of AFP-L3 measured using con-
ventional methods appeared to be maintained when its
sensitivity is increased.

hs-AFP-L3 for Predicting the Detection of HCC in
High-Risk Patients under Surveillance

We recently studied the sensitivity and specificity of
hs-AFP-L3 (with a 7% cutoff level for HCC) in 104 pa-
tients with hepatitis C virus (HCV)-related HCC that was
detected during surveillance, using as a control 104 HCV-
infected patients without HCC selected by propensity
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score matching. hs-AFP-L3 had a sensitivity of 39.4% and
a specificity of 77.0% for the diagnosis of HCC. Surpris-
ingly, a similar sensitivity and specificity was found with
hs-AFP-L3 that was measured in stored serum samples
obtained 1 year before the detection and diagnosis of
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able by current imaging modalities. The potential of hs-
AFP-L3 for predicting the development of HCC (or for
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unidentifiable by current imaging modalities) should be
further investigated.

Conclusion

Hs-AFP-L3 increased the sensitivity of HCC at diag-
nosis, maintaining its high specificity and indicative val-
ue for poor prognosis. This biomarker can be used as a
new tool in clinical practice for the management of pa-
tients with HCC. The utility of hs-AFP-L3 for the predic-
tion of HCC development in high-risk patients under sur-
veillance should be further investigated.
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response and quence of HCC

To the Editor:

Several previous studies reported a significantly
lower incidence of hepatocellular carcinoma (HCC) in
hepatitis C virus (HCV)-infected patients who showed
sustained virological response (SVR) to or relapsed on
antiviral therapy with interferon (IFN) or peginterfer-
on (PEG-IEN), with or without ribavirin compared
with no responders (NR; ie. partial response, viral
breakthrough, or null-response) (1, 2). The reduction
in HCC incidence was especially marked in patients
with SVR. These results have been taken as evidenc
that antiviral therapy has an effect of suppressing th
development of HCC.

Recently reported viral and host factors that’are
strongly associated with response to anti-HCV therapy

(3, 4) may also be associated with the pathogenesis of :

HCC. Amino acid substitution in the HCV' core
region, a viral factor reportedly associated with
response to PEG-IFN and ribavirin therapy" '(,3) is also
associated with the development of HCC (
ing host factors associated with resppnse 0
therapy (4), genetic polymorphlsms iy
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1 “and obtaining written
¢ ¢ found significant differences in
the incidence. of HCC between patients with SVR
(n=1247)," relapse n=122), and NR (n=79)
(Fig. 1A, P < 0.0001 by Log-rank test). However, the
prevalence “‘of patients having TT genotype at
158099917 near:ithe IL28B gene, which is associated
withz favourable response to anti-HCV therapy, was
31gn1ﬁcantly lower in patients with NR (SVR, 85.8%;

; ‘relapse, 80.3%; NR, 39.2%; P < 0.0001 by Chi- -square
4+ test). In, addition, we found significant differences in

the mc1dence of HCC also according to the genotype
of rs8099917 (Fig. 1B, P = 0.0156). Although multi-
ariate analysis using Cox proportional hazard model
including age, gender, HCV genotype, and the out-
come of therapy, but not IL28B polymorphisms identi-
ed SVR (P = 0.0083) and relapse (P = 0.0493) as
independent factors that were associated with lower
incidence of HCC, it failed to detect an independent
factor that was associated with the incidence of HCC
when IL28B polymorphisms were included. These
results suggested that the previously reported differ-
ences in the incidence of HCC by anti-HCV response
may not have been due to the ability of antiviral ther-
apy to suppress HCC, but rather simply they may
reflect the ability of such treatment to better identify
patients at high-risk for HCC based on response to
anti-HCV therapy.

It is not elucidated whether the results in our pres-
ent analyses were simply due to the small number of
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Fig. 1. Cumulative incidence of hepatocellular carcinoma (HCC) after antiviral therapy with interferon or peginterferon. (A) Incidence of
HCC is significantly lower in patients with sustained virological response (SVR), those with relapse, and those with no response (NR) that
includes partial response, viral breakthrough, or null-response, in that order. (B) Incidence of HCC is significantly lower in patients with
TT genotype at rs8099917 near the /L28B gene, which is associated with the favourable response to antiviral therapy.
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patients analysed or the incidence of HCC after antivi-
ral therapy is similar regardless of response, when they
are stratified by host and viral factors. In addition, our
present analyses failed to examine the association
between amino acid substitutions in the HCV core
region and the incidence of HCC due to the small
number of patients in whom the information of this
substitution was available. Nonetheless, with the emer-
gence of factors that can be independently associated
with both the response to antiviral therapy and the
development of HCC, the effect of response to antivi-
ral therapy with IFN or PEG-IEN on the incidence of
HCC will require re-examination taking IL28B poly-
morphisms and amino acid substitutions in the HCV
core region into consideration.

Hidenori Toyoda and Takashi Kumada
Department of Gastroenterology, Ogaki Municipal Hospital,
Ogaki, Japan
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CLINICAL STUDY

Transarterial Chemoembolization for Hepatitis B
Virus—Associated Hepatocellular Carcinoma:
Improved Survival after Concomitant Treatment
with Nucleoside Analogues

Hidenori Toyoda, MD, Takashi Kumada, MD, Toshifumi Tada, MD,
Yasuhiro Sone, MD, and Masashi Fujimori, MD

Transarterial embolization was initially used to treat hepa-
tocellular carcinoma (HCC) by Doyon et al (1) in 1974, and
chemoembolization with gelatin sponge particles and anti-
cancer agents was subsequently developed in Japan to treat
inoperable HCC (2). Despite the increase in the number of
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patients who undergo complete curative treatments such as
hepatectomy or radiofrequency ablation (3), transarterial
chemoembolization continues to have an important role,
both as an initial treatment and as a therapeutic alternative
for recurrent disease (4) because of the advanced nature of
HCC at diagnosis and the high rate of recurrent disease (5).
The benefits resulting from chemoembolization have long
been a subject of debate (6-10), but two randomized trials
found that chemoembolization was associated with higher
survival compared with symptomatic treatment (4,11,12).
Because of poor liver function, patients with HCC do
not always receive chemoembolization. Repeated chemo-
embolization treatments for HCC may cause liver function
to deteriorate despite the fact that the deterioration of liver
function by each chemoembolization treatment would be
mild (13). If repeated chemoembolization treatments are to
be used in cases of HCC recurrence, it is important to
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prevent the worsening of liver function in the intervals
between the treatments for longer survival (14).

Nucleoside analogues against hepatitis B virus (HBV)
have been used since the late 1990s to suppress the repli-
cation of HBV and to normalize transaminase levels. Ther-
apy with nucleoside analogues against HBV is known to
arrest the progression of hepatic dysfunction in patients
with chronic hepatitis B. More recent studies have shown
that these drugs prevent the development of liver failure,
even in the patients with advanced liver fibrosis (15-19).
However, it is unknown whether this beneficial effect of
antiviral therapy translates into longer survival for patients
with concomitant HCC who undergo chemoembolization.
We conducted a retrospective review of our experiences
using chemoembolization to treat HCC in patients with
chronic HBV infection.

MATERIALS AND METHODS

Patients

The complete study protocol was approved by the institu-
tional review board of our hospital and was performed in
compliance with the Helsinki Declaration. Between July
1997 and December 2010, 1,359 patients were diagnosed
with primary HCC at our institution. Chronic HBV infec-
tion was confirmed in 260 of these patients, and 95 of these
260 patients were treated with chemoembolization. Of these
95 patients, 14 underwent treatments other than chemoem-
bolization for recurrent HCC (4 underwent hepatectomy
and 10 underwent radiofrequency ablation), and the remain-
ing 81 patients had been treated with chemoembolization
alone for recurrent HCC tumors. Our study retrospectively
examined these 81 patients.

HCC was diagnosed based on clinical criteria (20) in
all 81 patients. Specifically, the patients had a pertinent
clinical background (chronic HBV infection) and typical
imaging results. The tumor usually was detected by B-mode
ultrasonography with typical HCC imaging features, in-
cluding a hypoechoic tumor or a tumor with a mosaic
pattern with a halo. HCC was diagnosed when a high-
density mass was detected on arterial phase dynamic com-
puted tomography (CT) images combined with a low-den-
sity mass on portal phase dynamic CT images obtained with
a single or multidetector helical CT scanner. All of the
patients with possible HCC tumors underwent angiography
using a unified CT-angiography system (Interventional-CT;
Toshiba, Tokyo, Japan) (21,22). CT during arterial portog-
raphy and CT during hepatic arteriography were also per-
formed to evaluate the progression of HCC (23).

The patients included 67 men (82.7%) and 14 women
(17.3%), with a mean age of 60.6 years = 9.2. The liver
function at diagnosis was Child-Pugh class A in 49 patients
(60.5%). At the time of diagnosis, 52 patients (64.2%) had
multiple initial HCC tumors. HCC was accompanied by
branch portal vein invasion in 18 patients (22.2%), but no

patients had HCC invasion of the main portal vein trunks or
the left or right main portal vein (Table E1).

Chemoembolization for
Hepatocellular Carcinoma

and Follow-Up after Treatment

The treatment decisions were based principally on the Jap-
anese HCC treatment guidelines (24). The patients were
initially assessed for their eligibility for hepatic resection
and subsequent local ablative therapies, including percuta-
neous ethanol injection, percutaneous microwave thermo-
coagulation, and radiofrequency ablation. The patients who
were not eligible for curative treatment with surgery, local
ablative therapies, or a combination of both were offered
chemoembolization. The patients with Child-Pugh class C
(25) liver function and the patients with HCC invasion of
the main portal vein trunks and left or right main portal vein
were not offered chemoembolization. Chemoembolization
was performed by injecting an emulsion of 50 mg of
farmorubicin hydrochloride (Epirubicin; Adria Laborato-
ries, Columbus, Ohio) or 100 mg of cisplatin (IA-Call;
Nihon-Kayaku, Tokyo, Japan) dissolved in 5 mL of iop-
amidol (Iopamiron, 370 mg I/mL; Schering, Tokyo, Japan)
and mixed with 5 mL of iodized oil (Lipiodol Ultra Fluid,;
Guerbet, Paris, France). This procedure was followed by an
injection of gelatin sponge particles (Gelfoam; Upjohn,
Kalamazoo, Michigan). The total dose of the injected emul-
sion was determined by the volume of the liver that would
be embolized. An unenhanced CT scan was obtained to
confirm complete deposition of the iodized oil in the lesion
and to complete the treatment.

After the first chemoembolization treatment, the pa-
tients were followed for 2.39-118.6 months (median fol-
low-up period 19.3 months) at our institution with ultra-
sonography and CT or magnetic resonance imaging performed
every 3—6 months. Serum tumor markers (alpha-fetoprotein
[AFP], Lens culinaris agglutinin-reactive AFP, and des-
gamma-carboxy prothrombin) were monitored every 3
months. When elevated tumor markers were detected, an
additional imaging examination (usually CT or magnetic
resonance imaging) was performed to check for recurrence
or progression of HCC. If recurrence or progression was
confirmed, retreatment was considered. Retreatment deci-
sions were also based on the Japanese HCC treatment
guidelines. Repeat chemoembolization was considered as a
retreatment option in patients who had HCC recurrence or
progression.

Statistical Analyses

The intergroup differences were analyzed using x* and
Mann-Whitney U tests for categorical and quantitative data.
The date of the initial HCC treatment (chemoembolization)
was defined as time zero when calculating the patient
survival rates. Surviving patients and patients who died
from causes other than liver disease were censored in the
survival analysis. Patients whose death was caused by HCC
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(h=21) (n = 60) P Value
Age (mean = SD, y) (range) 60.3 + 8.9 (46-81) 60.6 = 9.3 (37-78) .7957
Sex ratio (female/male) 3(14.3%)/18 (85.7%) 11 (23.3%)/49 (76.7%) .9274
Child-Pugh class (A/B) 14.(66.7%)/7 (33.3%) 35 (58.3%)/25 (41.7%) 6773
Albumin (mean = SD, g/dL) 3.65 £ 0.45 3.33 £ 0.79 .0372
Total bilirubin (mean = SD, mg/dL) 1.22 £ 0.72 0.98 = 0.85 .0844
15-minute retention rate of ICG (%)* 24.8 =123 19.6 £ 13.8 .0691
Prothrombin (%) 81.1 £19.5 79.7 £ 20.4 .8209
Platelet count {X 1,000/mL) 112 = 52 143 = 82 .1867
Tumor size {mean = SD, cm) (range) 4.30 = 2.94 (1.2-11.5) 4.40 + 3.24 (1.0-16.0) .8083
Tumor size (= 2cm/> 2 cm and = 5 cm/> 5 cm) 4(19.0%)/11 (52.4%)/6 (28.6%) 17 (28.3%)/25 (41.7%)/18 (30.0%) .6282
Tumor number (single/multiple) 9 (42.9%)/12 (57.1%) 20 (33.3%)/40 (66.7%) 4333
Portal vein invasion {absent/present) 18 (85.7%)/3 (14.3%) 45 (75.0%)/15 (25.0%) 4744
AFP {median, ng/mL) (range) 56.7 (0.9-3,132) 61.4 (0.8-1,304,200) .7836
AFP (= 20 ng/mL/< 20 ng/mL) 13 (61.9%)/8 (38.1%) 35 (58.3%)/25 (41.7%) .9746
AFP-L3 (median, %) (range) 0.5 (0-64.0) 6.2 (0-60.7) .3658
AFP-L3 (= 10%/< 10%) 7 (33.3%)/14 (66.7%) 24 (40.0%)/36 (60.0%) 7769
DCP (median, mAU/mL) (range) 94.0 (16-8,000) 62.0 (10-75,000) 7997
DCP (= 40 mAU/mL/< 40 mAU/mL) 13 (61.9%)/8 (38.0%) 41 (68.3%)/19 (31.7%) .7854

AFP = alpha-fetoprotein; AFP-L3 = Lens culinaris agglutinin-reactive AFP; DCP = des-gamma-carboxy prothrombin; ICG =

indocyanine green test.
* |CG test was not performed in 14 patients.

or liver failure were not censored. The survival function
was estimated using the Kaplan-Meier product-limit
method (26), and the log-rank test (27) was used to analyze
the differences in survival.

The Cox proportional hazards model (28) was used to
perform a multivariate analysis of the factors related to
survival. The following variables were analyzed: patient
age and sex, Child-Pugh class (A/B), tumor size (= 2 cm/>
2 cm and = 5 cm/> 5 cm), number of tumors (single/
multiple), portal vein invasion (absent/present), and treat-
ment with nucleoside analogues against HBV. The data
analyses were performed using JMP statistical software,
version 6.0 (Macintosh version; SAS Institute, Cary, North
Carolina). All P values were derived from two-tailed tests;
P < .05 was considered statistically significant.

RESULTS

Comparison of Patient Characteristics

According to Nucleoside Analogue Intake

The anti-HBV nucleoside analogues had been administered
to 21 of the 81 patients (25.9%). Among the 21 patients
who had received nucleoside analogues, 7 patients had
already been taking nucleoside analogues at the initial HCC
diagnosis, and the remaining 14 patients started nucleoside
analogues after diagnosis of HCC. Seven patients were
taking 100 mg of lamivudine (Zefix; GlaxoSmithKline,
Tokyo, Japan), eight patients were taking 0.5 mg of ente-
cavir (Baraclude; Bristol-Myers Squibb, Tokyo, Japan), and

six patients were taking lamivudine and 10 mg of adefovir
dipivoxil (Hepsera, GlaxoSmithKline) because of the emer-
gence of lamivudine-resistant HBV. Table 1 compares the
background characteristics of the patients who had and had
not been treated with nucleoside analogues. There were no
significant differences between these two groups in patient
age and sex, liver function, and tumor progression, although
the serum albumin levels were higher in the patients who
received nucleoside analogues.

Influence of Nucleoside Analogue
Treatment on Survival and
Progression-Free Survival

Table 2 shows the number of chemoembolization treat-
ments that were performed for initial and recurrent HCC
with respect to the nucleoside analogue intake. Chemoem-
bolization could not be performed more than four times in
the patients who had not received nucleoside analogues;
however, it was performed more than four times in one-
third of patients who did receive them. The number of
chemoembolization treatments was significantly higher in
the patients who had received nucleoside analogues than in
the patients who were not treated with nucleoside analogues
(P = .0022). In the patients who underwent chemoembo-
lization treatments repeatedly, the interval between two
chemoembolization treatment sessions did not differ signif-
icantly between the patients who were and were not treated
with nucleoside analogues (6.27 months * 2.66 in patients
without nucleoside analogues vs 6.71 months = 2.71 in
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Figure 1. Plot of the Kaplan-Meier product-limit functions for
survival after transarterial chemoembolization for initial HCC in
the patients who did and did not receive nucleoside analogues.

patients with nucleoside analogues; P = .3893). The rea-
sons for not offering further chemoembolization treatments
to patients who did not receive nucleoside analogue therapy
were emerging signs of liver failure (including ascites,
jaundice, and hepatic coma) in 29 (48.3%) patients, pro-
gression to Child-Pugh C liver function in 18 (30.0%)
patients, and progression of HCC (including extrahepatic
metastases and invasion of the main portal vein trunks and
left or right main portal vein) in 13 (21.7%) patients. The
reasons for not offering further chemoembolization to the
patients who did receive nucleoside analogue therapy were
emerging signs of liver failure in 6 (28.6%) patients, pro-
gression to Child-Pugh C liver function in 4 (19.0%) pa-
tients, and HCC progression in 11 (52.4%) patients. Further
chemoembolization was denied because of HCC progres-
sion more frequently in patients who were treated with
nucleoside analogues (P = .0174).

Figure 1 shows the survival curves for the two patient
groups. The 1-year, 3-year, and 5-year survival rates were
89.5%, 66.8%, and 40.5% in the patients treated with nu-
cleoside analogues and 72.6%, 27.5%, and 14.3% in the
patients who did not receive nucleoside analogues. The
survival rate was significantly higher in the patients who
were treated with nucleoside analogues (P = .0051). By
contrast, there was no difference in the progression-free
survival rates between the two groups (P = .2556) (Fig 2).

A multivariate analysis was performed to examine the
factors that influenced survival after chemoembolization for
the initial HCC (Table 3). Multiple tumors and portal vein

Figure 2. Plot of the Kaplan-Meier product-limit functions for
progression-free survival after transarterial chemoembolization
for initial HCC in the patients who did and did not receive
nucleoside analogues.

invasion at the initial HCC diagnosis independently re-
duced the survival rate, and nucleoside analogue intake was
an independent factor that increased the survival rate. When
multivariate analysis included the number of chemoembo-
lization treatments as an independent variable, the number
of chemoembolization treatments was an independent fac-
tor associated with improved survival, and the statistical
significance of nucleoside analogue intake disappeared
(Table E2).

DISCUSSION

The results of the present study showed an association of
nucleoside analogue therapy with longer survival in pa-
tients with HBV-associated HCC who were treated with
chemoembolization for initial and recurrent disease. A mul-
tivariate analysis showed that nucleoside analogue intake
was an independent factor that affected patient survival.
However, the statistical significance of nucleoside analogue
intake for improved survival disappeared when the multi-
variate analysis included the number of chemoembolization
treatments as an independent variable, and the number of
chemoembolization treatments was the factor that most
affected survival. The patients who had received nucleoside
analogues underwent a significantly greater number of che-
moembolization treatments for HCC than the patients who
were not treated with nucleoside analogues. Taken together,
these results suggest that the association between nucleo-
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Parameter
Factor Estimate
Age -0.0188
Sex Male
Female 0.0378
Child-Pugh class A
B 0.1316
Tumor size =2cm
>2cmand =5cm 0.2868
>5¢cm 0.0282
Tumor number Single
Multiple 0.3492
Portal vein invasion Absent
Present 0.3970
Nucleotide analogue No
Yes —0.4420

Standard Risk Ratio
Error Chi (95% Confidence Interval) P Value

0.0158 1.41 0.9814 (0.9512-1.0122) .2342
1

0.1804 0.04 1.0385 (0.7096-1.4504) .8353
1

0.1428 0.84 1.1406 (0.8580-1.5057) .3602
1

0.1688 2.98 1.3322 (0.9625-1.8733) .0842

0.1939 0.02 1.0286 (0.7029-1.5113) .8843
1

0.1516 5.71 1.4179 (1.0631-1.9331) .0169
1

0.1852 4.31 1.4874 (1.0232-2.1235) .0379
1

0.1727 7.46 0.6428 (0.4483-0.8871) .0063

Note-Data on Child-Pugh class, tumor size, tumor number,
hepatocellular carcinoma.

side analogue intake and improved patient survival was
likely mediated by the increased number of chemoemboli-
zation treatments. The use of nucleoside analogues may
have slowed the progressive decline in liver function that
occurs even with repeated chemoembolization treatments,
potentially allowing more sessions of chemoembolization
treatment in patients who would otherwise have been ex-
cluded from chemoembolization treatment because of pro-
gressive liver dysfunction. Additional chemoembolization
sessions may have explained the improved patient survival,
although not the improved progression-free survival. Sev-
eral groups have reported on the beneficial survival effects
nucleoside analogues exert by preserving liver function in
patients with HCC and HBV who undergo curative treat-
ment (29,30). Our experience may suggest that this finding
also applies to patients receiving chemoembolization as
palliative therapy.

Although previous studies reported that nucleoside an-
alogues can suppress the development of HCC (17,31), it
has not been confirmed that nucleoside analogues can sup-
press HCC recurrence after treatment (30,32-34). Because
the patients in the present study had been treated for both
initial and recurrent HCC solely by chemoembolization,
which is not a curative treatment, it is difficult to determine
the extent to which nucleoside analogues prevent HCC
progression or recurrence. Although there was no differ-
ence in the progression-free survival rate after the initial
HCC treatment based on nucleoside analogue intake, fur-
ther studies are needed to investigate whether the suppres-
sive effects of nucleoside analogues on HCC recurrence or
progression play a role in improving the survival of HBV-
infected patients with HCC.

There are several limitations to this study. This was a
retrospective study, and the patients were not randomly
assigned to treatment arms. There may have been selection

and portal vein invasion refer to the status at initial diagnosis of

bias toward the patients who were administered nucleoside
analogues. In addition, the data on liver function deteriora-
tion during the course of HCC recurrence and retreatment
were insufficient, and the mechanisms behind the effect of
nucleoside analogues on patients with HCC treated with
chemoembolization were not elucidated. Additional studies
are necessary to elucidate these mechanisms.

In conclusion, administering nucleoside analogues for
chronic hepatitis B was associated with longer survival and
more chemoembolization treatments in patients with HCC
who were treated solely with chemoembolization. Addi-
tional studies are needed to examine these findings further
and to clarify the mechanisms underlying this association.
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Age (mean * SD, y) (range)
Sex ratio (female/male)
Child-Pugh class (A/B)
Albumin (mean = SD, g/dL)

Total bilirubin (mean * SD, mg/dL)

15-minute retention rate of ICG (%)*

Prothrombin (%)
Platelet count (X 1,000/mL)

Tumor size (mean = SD, cm) (range)

Tumor size (= 2 cm/> 2 cm and < 5 cm/> 5 cm)

Tumor number (single/multiple)

Portal vein invasion (absent/present)

AFP (median, ng/mL) (range)

AFP (= 20 ng/ml/< 20 ng/mL)
AFP-L3 (median, %) (range)

AFP-L3 (= 10%/< 10%)

DCP (median, mAU/mL) (range)
DCP (= 40 mAU/mL/< 40 mAU/mL)

60.6 = 9.2 (37-81)
14 (17.3%)/67 (82.7%)
49 (60.5%)/32 (39.5%)
3.42 +0.73
1.04 = 0.82
20.0 =135
80.1 = 20.0
135 + 77
4.38 * 3.15 (1.0-15.9)
21 (25.9%)/36 {44.5%)/24 (29.6%)
29 (35.8%)/52 {64.2%)
63 (77.8%)/18 (22.2%)
61.4 (0.8-1,304,200)
48 (59.3%)/33 (40.7%)
6.1 (0-64.0)
31 (38.3%)/50 (61.7%)
62.0 (10-75,000)
54 (66.7%)/27 (33.3%)

AFP = alpha-fetoprotein; AFP-L3 = Lens culinaris agglutinin-reactive AFP; DCP = des-gamma-carboxy prothrombin; ICG =

indocyanine green test.

* |CG test was not performed in 14 patients.

Table E2. Multivariate Analyses of Factors Associated with P:

Treatments)

Factor
Age
Sex

Child-Pugh class

Tumor size

Tumor number
Portal vein invasion
Nucleotide analogue

No. chemoembolization procedures

Male
Female

=2cm
>2cmand =5cm
>5cm

Single

Multiple

Absent

Present

No

Yes

Parameter

Estimate
-0.0250

-0.0013

—0.0173

0.2361
0.0940

0.4285

0.3841

—0.1040
—0.3658

Standard

Error
0.0150

0.1794

0.1476

0.1668
0.1920

0.1562

0.1843

0.1903
0.1194

Chi
2.79

0.00

0.01

2.06
0.24

8.23

4.05

0.31
10.00

Risk ratio
(95% Confidence Interval) P Value

0.9753 (0.9469-1.0047) .0949
1

0.9987 (0.6836-1.3912) .9943
1

0.9828 (0.7329-1.3106) .9064
1

1.2662 (0.9183~1.7740) L1512

1.0986 (0.7529-1.6069) .6242
1

1.5350 (1.1415-2.1140) .0041
1

1.4683 (1.0107-2.0898) .0440
1

0.9013 (0.6067-1.2859) .5793

0.6936 (0.5450-0.8720) .0016

Note-Data on Child-Pugh class, tumor size, tumor number, and portal vein invasion refer to the status at initial diagnosis of

hepatoceliular carcinoma.
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