Effect of BCAA for HCC patients after RFA

HCC, and/or death. Exacerbation of liver failure was defined as
ascites, hepatic encephalopathy and jaundice. Variceal rupture
encompassed both esophageal varices and gastric varices. Patients
underwent US every 3 months and new HCC lesions were con-
firmed using further examinations such as CT, MRI, and angiog-
raphy. All deaths were recorded regardless of cause.

Patients visited our hospital every 3 months, and were ques-
tioned regarding subjective changes experienced during the thera-
peutic process by the physician in charge of the trial. In addition,
each patient underwent a physical examination, blood chemical
tests, and US at each observation.

Secondary endpoints were changes in serum T.Bil, AST, Alb,
PT, fasting plasma glucose (FPG), and QOL as evaluated using the
Short Form (SF)-8 questionnaire.?’?! .

In addition, before and 3 months after RFA treatment, energy
metabolism was examined using indirect calorimetry (Deltatrac-II;
Datex, Engstrom, Helsinki, Finland) and changes in non-protein
respiratory quotient (npRQ) and oxidative rate of carbohydrates
(CHO), protein (PRO) and fat (FAT) were determined.

Protocol

We conducted physical examinations and biochemical tests as an
evaluation of background factors before starting the trial. Daily
dietary intake was calculated by a dietitian based on a question-
naire regarding the diet of each patient. Thereafter, based on the
guidelines of the European Society of Parenteral and Enteral
Nutrition (ESPEN),? the dietitian checked and maintained a daily
dietary intake of 25-35 kcal/kg per day for total energy and 1.0—
1.2 g/kg per day for protein every 3 months for one year.

In the BCAA group, Aminoleban EN was administered twice a
day (total 100 g/day; 50 g during the daytime and 50 g before
bedtime) with a concomitant reduction of 420 kcal for energy and
27 g for protein from the total calorie and protein allowances per
day. The dietitian summarized descriptions of the nutritional guid-
ance for daily intake of energy and excess or deficient protein
intake in each patient, and this information was provided to the
patient via the physician in charge of the trial at.each medical
institution.

RFA therapy

The Cool-tip Radiofrequency System (Radionics, Burlington,
MA, USA) was used for RFA therapy of HCCs. Indications for
RFA therapy included both tumor size < 3.0 cm and <3 nodules.
RFA therapy was performed once or twice a week until complete
necrosis of HCC was confirmed by dynamic CT. Necrosis of HCC
was judged as complete when the ablated HCC lesion showed a
low-density area in both arterial and portal venous phases with
diameter 5.0 mm larger than the pretreatment tumor size. RFA was
performed a mean of 1.8 *= 0.7 times in the study subjects.

Statistical analysis

Values are shown as mean * standard deviation. StatView version
5.0 software (SAS Institute, Cary, NC, USA) was used. Cumula-
tive survival rate was estimated in each group using Kaplan—-Meier
methods, and differences between groups were analyzed using the
log-rank test. With the Wilcoxon signed-rank test, npRQ, changes
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Table 2 Composite endpoint incidence rates after radiofrequency abla-
tion (RFA) therapy

Event BCAA Control P

Patient (n) 20 15 n.s.
Overall events 2 (10%) 4 (26.7%) n.s.
Death 1(5%) 1 (6.7%) n.s.
Variceal rupture 0 (0%) 1(6.7%) n.s.
HCC recurrence 1 (5%) 1(6.7%) n.s.
Liver failure’ 1 (5%) 3 (20%) n.s.

*Liver failure: exacerbation of jaundice, ascites, hepatic encephalopathy,
and peripheral edema.

BCAA, branched chain amino acid; HCC, hepatocellular carcinoma; n.s.,
not significant.

in oxidative rate of CHO, PRO and FAT, changes in T. Bil, AST,
Alb, PT, FPG and changes in SF-8 were analyzed. Moreover, with
repeated measures analysis of variance (ANOvA), changes in serum
Alb concentration during the trial period were analyzed.

Results

Calorie intake

At all observation points during the trial period, more than 75% of
patients were taking the full dosage of the BCAA formulation.
Total intake of energy and protein during the trial period were
29.5 * 3.4 kcal/kg per day and 69 * 10 g/day in the BCAA group,
and 29.3 = 3.3 kcal/kg per day and 67 * 9 g/day in the control
group. No significant differences between groups were identified.

Primary endpoint

A total of six events were recorded during the observation period
(Table 2). Two patients died during the trial period (BCAA group,
n = 1; control group, n=1). A total of two cases (BCAA group,
n = 1; control group, n = 1) developed recurrent HCC. One case in
the control group showed rupturing of esophageal varices and four
cases (BCAA group, n = 1; control group, n = 3) displayed exac-
erbated pathological conditions of liver failure. Frequency of exac-
erbated liver failure tended to be lower in the BCAA group than in
the control group, but no significant difference was observed. The
event-free survival curve is shown in Figure 2. Although the event-
free survival rate was higher in the BCAA group than in the control
group, no significant difference was apparent between groups.

Secondary endpoints

While T. Bil, AST, PT, FPG and BTR exhibited no changes during
follow-up, serum Alb increased significantly to 3.25 g/dL over
6 months from 3.18 g/dL before administration in the BCAA group,
and subsequently remained at similar levels for 1 year (P =0.03)
(Fig. 3, Table 3). In terms of respiratory rate, npRQ increased
significantly from 0.81 to 0.86 in the BCAA group (P <0.01).
Oxidative rate improved significantly from 25.6% to 43.97% for
CHO and from 45.6% to 30.1% for FAT in the BCAA group
(P <0.01) (Fig. 4). The oxidative rate of PRO was unchanged after
BCAA supplementation. Conversely, the control group exhibited
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Figure 2 Kaplan-Meier estimates of event-free survival rate after
radiofrequency ablation (RFA) in two groups. Events for the primary
endpoint include aggravation of hepatic failure, rupture of esophageal or
gastric varices, liver cancer recurrence, and death due to liver disease-
unrelated causes.
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Figure 3 Serial serum albumin levels during 1 year after radiofre-
quency ablation (RFA) in two groups. Data represent means = standard
error of the mean. —e—, branched-chain amino acid (BCAA) (n = 20); -0-,
Control (n=15).

Effect of BCAA for HCC patients after RFA

no changes in either npRQ or oxidative rates of CHO and FAT.
Furthermore, the BCAA group exhibited significant improvements
in SF-8 scores for general health (GH), physical functioning (PH),
and social functioning (SF) (P < 0.05 each) (Fig. 5).

Discussion

Protein-energy malnutrition (PEM) is known to occur frequently
in patients with LC and represents an important predictive factor
for estimating the prognosis of LC patients with HCC.?*** Supple-
mentation with BCAA formula is reportedly useful for improving
PEM status and QOL in patients with LC. However, few reports
have examined the need for nutritional intervention in patients
with HCC undergoing nonsurgical therapies.

Among the nonsurgical therapies, RFA is considered a useful
therapy for non-resectable HCC. Due to reliable localized thera-
peutic effects and safety, RFA is expected to be effective as a
curative therapy for small HCC and also as a mass-reduction
method for patients awaiting liver transplantation in the United
States and other countries.*'® However, the majority of HCC
patients examined have had LC, and severe complications after
RFA therapy have often occurred. Postoperative liver failure has
been reported as a complication severe enough to influence the life
prognosis of HCC patients.>*?° In addition, due to minor intrahe-
patic metastases and multicentric carcinogenesis, HCC shows a
high rate of repeated recurrence.''?’?® Therefore, to improve the
long-term prognoses of LC patients with HCC and achieve cancer
control, residual liver function must be maintained to prepare for
any predicted recurrences.

Our recent study showed that liver function parameters, par-
ticularly serum Alb concentration, gradually and dominantly
decreased in HCC patients with grade B/C according to the Child-
Pugh classification over the course of one year after RFA.'"> More-
over, a score of = 9 points on the Child-Pugh score represented a
major risk factor for aggravation of liver function after RFA. These
findings were the results in patients without anti-viral therapy.

As shown from these results, the present study first clarified
that supplementation with BCAA-enriched nutrients maintained
serum Alb levels and improved QOL in patients with HCC as of
1 year after RFA therapy. Recurrence of HCC was observed in
one case for each group. Event-free survival rates did not differ

Table 3 Biochemical markers before and 12 months after radiofrequency ablation (RFA) therapy

BCAA Control

Pre 12 months Pre 12 months
T. Bil (mg/dL) 1.18 = 0.6 1.19 = 0.51 1.16 = 0.46 1.18 = 0.43
AST (IU/L) 54.3 + 30.8 59.2 + 34.2 58.8 = 36.9 60.8 = 40.7
Alb (g/dL) 319+ 0.21 3.25 = 0.31* 3.18 = 0.21 3.19+0.35
PT (%) 92.2+3.6 91 £5.5 90.1 £ 356 89.1+75
FPG (mg/dL) 82.2 + 39.1 87.3 £ 39.7 85.6 + 41.3 82.9 + 36.9
BTR 3.35+0.9 339+12 3.31 1.1 33112

Note. These values represent mean = SD.

*P=0.025, 12 months after RFA versus before RFA in the BCAA group.

12 months, 12 months after RFA therapy; Alb, albumin; AST, aspartate aminotransferase; BCAA, branched-chain amino acid; BTR, branched chain
amino acids and tyrosine ratio; FPG, fasting plasma glucose; Pre, before RFA therapy; PT, prothrombin time; T. Bil, total bilirubin.
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Figure 4 Values of non-protein respiratory quotient (npRQ) and oxidative rate of carbohydrates (CHO), and fat (FAT) in energy metabolism before and
after radiofrequency ablation (RFA) therapy. Data are presented as mean + standard deviation. B, branched-chain amino acid (BCAA) (n=20); OJ,

Control (n=15).
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Figure 5 Changes in quality of life (QOL) with SF-8 score before and after radiofrequency ablation (RFA) in the two study groups. B, After RFA
(1 year); OJ, PreRFA. GH, general health perceptions; PF, physical functioning; RP, role physical; BP, bodily pain; VT, vitality; SF, social functioning; MH,

mental health; RE, role emotional.

significantly between groups, but tended to be better in the
BCAA group than in the control group. Okabayashi eral.”
showed that perioperative supplementation with BCAA-enriched
nutrients is beneficial for reducing morbidity associated with
postoperative complications and in shortening the duration of
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hospitalization for patients with chronic liver disease undergoing
liver resection. Moreover, Takeshita efal.*® reported that the
same therapy prevents suppression of liver function during a
2-week period after chemoembolization for HCC. Our data
support these results.
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On the other hand, a recent study has shown that the use of
BCAA granules may prevent the occurrence of HCC in male LC
patients showing overweight status and HCV infection.'® The
present study used BCAA-enriched nutrients, as the majority of
subjects showed complicated malnutrition status. However, we
could not confirm the prevention of HCC recurrence during the
observation period. Several reasons must be considered: first, the
observation period was short; second, compliance with BCAA-
enriched nutrients was insufficient; and third, the number of sub-
jects was small.

In conclusion, this first trial indicates that supplementation with
BCAA-enriched nutrients can safely improve both PEM and QOL
in HCC patients one year after RFA therapy. To clarify whether
nutritional intervention with BCAA-enriched nutrients is effective
for preventing HCC recurrence, a large-scale, long-term study is
needed.
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Aim: To evaluate changes in liver function parameters and
risk factors 1 year after percutaneous radiofrequency abla-
tion (RFA) therapy in patients with hepatocellular carcinoma
(HCQ).

Methods: Subjects in this retrospective study comprised 45
patients with HCC who underwent RFA therapy (RFA alone,
n = 25; transcatheter arterial embolization therapy before
RFA, n=20) and showed no recurrence of HCC 1 year after
RFA. Serial changes in serum total bilirubin, albumin, pro-
thrombin time and Child-Pugh score (CPs) were evaluated
before and after RFA. In addition, Cox proportional hazards
regression analysis was used to clarify risk factors for aggra-
vation of liver function after RFA therapy.

Results: Serum albumin levels showed a significant
decrease from before (3.6 £ 0.4 g/dL) to 12 months after RFA
therapy (3.2+0.4 g/dL; P<0.05). CPs was significantly

increased from before (6.4 + 1.4) to both 6 months (6.8 +1.9;
P <0.05) and 12 months after RFA (6.9 + 2.0; P < 0.05). Based
on stepwise multivariate analysis, CPs of 9 or more before
RFA was selected as a significant risk factor for long-term
aggravation of liver function after RFA.

Conclusion: Liver function parameters, particularly serum
albumin level, gradually and dominantly decreased in HCC
patients with grade B and C according to the CPs classification
over the course of 1 year after RFA therapy. A CPs of 9 or more
represents a major risk factor for the aggravation of liver
function after RFA therapy.

Key words: Child—Pugh score, hepatocellular carcinoma,
liver cirrhosis, liver function parameters, percutaneous
radiofrequency ablation therapy

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is one of

the most significant malignancies among chronic
liver diseases (CLD).' Surgical treatment such as hepa-
tectomy is curative for HCC if the tumor is localized to
the liver.? However, this therapy is frequently contrain-
dicated by concomitant liver disease, particularly cirrho-
sis with severe liver damage. Furthermore, although
liver transplantation remains the ultimate therapy for
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patients who fulfill the Milan criteria for liver transplan-
tation and obtain a donor liver, this situation remains
limited.?

Percutaneous radiofrequency ablation (RFA) therapy
has recently been developed as an effective therapy for
HCC patients who do not undergo surgery.** However,
as hepatitis B virus (HBV) and hepatitis C virus (HCV)
are major causes of HCC in Japan, the recurrence rate of
HCC after initial treatment is particularly high.%” If
patients with HBV- or HCV-related hepatitis cannot
receive antiviral therapies and surgical treatment,
repeated therapy for recurrence of HCC is required,
resulting in deterioration of impaired liver function.
Maintaining residual liver function capacity is thus very
important to appropriately treat recurrent HCC. When
HCC therapy is performed, changes to liver function are
inevitable.® This phenomenon is not specific for RFA.
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However, precisely how residual liver function in HCC
patients changes in the long term after RFA therapy
remains unclear.

The goal is early detection and appropriate treatment
of HCC in addition to stable maintenance of liver func-
tion to prolong the survival time of patients. The present
study examined changes in liver function parameters
according to Child-Pugh (CP) dassification after RFA
therapy and clarified risk factors for aggravation of liver
function.

METHODS

Subjects

MONG 55 PATIENTS with HCC who had under-

gone RFA therapy at the Division of Gastroenterol-
ogy and Hepatology, Department of Internal Medicine,
Iwate Medical University Hospital between January
2001 and March 2003, subjects comprised 45 patients
who showed no HCC recurrence (local and/or intrahe-
patic) at 1 year after RFA therapy.

Patient profiles at the time of initial RFA therapy for
HCC are shown in Table 1. During follow up, no
patients received any other therapies, such as adminis-
tration of albumin (Alb) infusion or antiviral treatments
that might influence liver function. All patients with
HCC showed CLD, comprising chronic hepatitis (CH)
in eight patients and liver cirrhosis (LC) in 37 patients.
CH and LC were diagnosed by biochemical examination
of markers of liver fibrosis, imaging methods using
endoscopy, ultrasonography (US), computed tomogra-
phy (CT) and magnetic resonance imaging (MRI), and
liver biopsy. Etiologies of hepatitis were: HBV, positive
hepatitis B surface antigen; HCV, positive anti-hepatitis
C antibody and/or HCV RNA; alcohol, more than 80 g/
day ethanol consumption over 10 years; or unknown,
no HBV, HCV or alcohol intake. Peripheral blood
counts (red blood cells, white blood cells and platelet
counts), liver function tests, prothrombin time (PT) and
tumor markers in the blood (a-fetoprotein [AFP], lectin
3 fraction of AFP [AFP-L3] and protein induced by
vitamin K absence or antagonist II [PIVKA-II]) were
measured using commercial kits. Diagnosis of HCC and
the number of nodules were detected by abdominal US,
dynamic CT and/or MRI. Liver biopsy was performed in
12 patients to confirm the diagnosis of HCC.

Methods

The Cool-tip Radiofrequency System (Radionics, Burl-
ington, MA, USA) has been used for RFA therapy of

Liver function parameters after RFA for HCC 551

Table 1 Patients profiles at the time of initial treatment for

hepatocellular carcinoma

Parameters n=45
Sex (male/female) 27/18
Age (years) 69 (66.2%£9.1)
Hepatitis B/C/NBNC/alcohol 3/37/3/2
Liver disease (CH/LC) 8/37
Child-Pugh grade (A/B/C) 19/16/2
Child-Pugh score (5/6/7/8/9/10 points)  11/8/9/3/4/2
Stage (I/11/11I) 14/18/13
Number of tumor(s) 63
Solitary/multiple 24/21
Size of tumor (mm) 22 (25.2+38)
Biological parameters
T-Bil (mg/dL) 0.9 (0.9%0.4)
Alb (g/dL) 3.6 (3.6+0.4)
ALT (IU/L) 39 (41 £ 18)
Plt (x10%/mm?) 10.4 (11.2 £3.5)
PT (%) 76 (72 £ 14)
Tumor markers
AFP (>100 ng/mL, positive/negative) 19/27
AFP-L3 (>10%, positive/negative) 10/35
PIVKA-II (>40 mAU/mL, 20/25
positive/negative)
Treatment (with/without TAE) 20/25
BCAA administration (yes/no) 13/32
Liver volume (cm?) 988.3 £ 245
Ablated volume (cm?) 31.5+25.4
Ablated rate (%) 32+29

AFP, a-fetoprotein; AFP-L3, lectin 3 fraction of AFP; Alb,
aluminum; ALT, alanine transaminase; BCAA, branched-chain
amino acid; NBNC, non-B non-C; Plt, platelet counts; PIVKA-II,
protein-induced vitamin K absence or antagonist II; PT,
prothrombin time; TAE, transcatheter arterial embolization;
T-Bil, total bilirubin.

HCC in our institute since 2000. Indications for RFA
were: (i) unresectable HCC or refusal of surgery; (ii)
absence of uncontrollable ascites and hepatic encepha-
lopathy; or (iii) absence of marked bleeding tendency.
The general indications are patients with three lesions or
less, all of which are 3 cm or less in diameter, or a single
lesion of 5cm or less. Twenty patients underwent
transcatheter arterial embolization (TAE) prior to RFA
therapy. For these patients, the mean interval from
TAE to starting RFA therapy was 16.5 days (range,
8-58 days). RFA therapy was performed once or twice a
week until complete necrosis of HCC was confirmed on
dynamic CT.” RFA therapy was performed a mean of
1.8 £ 0.7 times in the study subjects.

Serum total bilirubin (T-Bil), Alb and PT were evalu-
ated and CP score (CPs) was determined before and 3, 6

© 2010 The Japan Society of Hepatology

— 262 —



552 H. Kuroda et al.

and 12 months after RFA therapy.'° Volumetric analysis
of the entire liver and ablated portion was performed
as follows: the area of liver parenchyma and ablated
area were calculated using image-processing software
attached to the CT system.'!? Parenchymal ablation rate
was calculated as: ablated volume/liver parenchymal
volume x 100 (%)." The relationship between change
rate of CPs (ACPs) and grading of CP classification was
evaluated. Aggravation of liver function was defined
when CPs was increased by 2 or more at 12 months after
RFA therapy. In addition, Cox proportional hazards
regression analysis was performed to clarify risk factors
for aggravation of liver function after RFA therapy.

Statistics

Laboratory data are shown as mean + standard devia-
tion. Statistical analyses were performed using StatView
ver. 5.0 software. Cox proportional hazards regression
was performed to evaluate risk factors for aggravation of
liver function using demographic data obtained prior to
initial RFA. Univariate analysis evaluated 20 factors: age;
sex; HCV; T-Bil; alanine aminotransferase; Alb; platelet
count (Plt); PT; AFP; AFP-L3; PIVKA-II; grading of CP
classification; CPs; tumor size; number of tumor
nodules; combination therapy with TAE; branched
chain amino acids (BCAA) treatment; ablated rate;
recurrence of HCC; and complications. Parameters iden-
tified as significant in univariate analysis were tested in
the multivariate Cox proportional hazards model for all
patients.

RESULTS

Serial changes in CPs after RFA therapy

ERUM ALB LEVELS decreased significantly after

RFA therapy from 3.6+ 0.4 g/dL before RFA to
3.5+0.3 g/dL after 6 months and 3.2 + 0.4 g/dL after
12 months (P <0.05). Serum T-Bil and PT levels were
unchanged after RFA (T-Bil: before, 0.9 + 0.4 mg/dL;
after 12 months, 1.0+ 0.4 mg/dL; PT: before, 76.1+
14.5%; after 12 months, 74.8 + 15.2%). CPs was signifi-
cantly increased after RFA from 6.4 * 1.4 before RFA to
6.8 £1.9 after 6 months (P<0.05) and 6.9 + 2.0 after
12 months (P < 0.01). Serial changes in ACPs according
to grading of CP are shown in Figure 1. No change in
ACPs was seen in CH or LC patients with grade A at
12 months after RFA therapy, while significant increases
were noted in grade B and C LC patients. Changes in
Alb, T-Bil, and CPs did not differ between patients
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Figure 1 The changes of A Child-Pugh score after radiofre-
quency ablation.
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receiving RFA alone and those receiving TAE + RFA (data
not shown).

Risk factors for aggravation of liver function

Univariate analysis showed CPs (29), Plt and Alb as
predictive factors for deterioration of liver function after
RFA therapy, while CPs (29) was the only significant
risk factor identified by stepwise multivariate analysis
(Table 2). In addition, no significant differences were
observed between patients with and without TAE.

DISCUSSION

HE PRESENT STUDY evaluated serial changes in

T-Bil, Alb and PT, three parameters used in the CP
classification, over the course of 12 months following
RFA therapy. We also tried to identify risk factors for
long-term aggravation of liver function after RFA. Our
data indicated that: (i) Alb is significantly decreased
12 months after RFA; (ii) CPs is significantly increased
both 6 and 12 months after RFA; and (iii) CPs in
patients with CH and grade A LC does not change after
RFA. Furthermore, multivariate analysis identified CPs
of 9 or more as a major risk factor for the aggravation of
liver function following RFA. Taken together, these data
suggest that appropriate nutritional support is necessary
for HCC patients over grade B and C or with a CPs of 9
or more when RFA therapy is performed.

However, the study population comprised patients
receiving two therapies, namely, patients treated with
RFA therapy alone and patients treated with TAE prior to
RFA therapy. We therefore did not confirm a direct influ-
ence of RFA therapy alone, although liver function tests
before RFA therapy showed similar findings in both
groups and the performance of TAE was not identified as
a significant risk factor for the aggravation of liver func-
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Table 2 Risk factors contributing to degradation of functional
reserve of the liver after radiofrequency ablation

Univariate analysis

Variables Odds ratio p
(95% CI)

Age (>69 years) 2.18 (0.45-10.53) 0.329

Sex (male) 5.95 (0.61-53.3) 0.111

HCV antibody (positive) 0.58 (0.94-3.59) 0.559

Size of tumor (>22 mm) 0.45 (0.95-2.22) 0.329

Number of tumor (multiple) 1.44 (0.25-8.23) 0.682

Child dlassification 3.07 (0.79-14.87)  0.163
(Child B/C vs Child A/CH )

Child-Pugh score (29 points)  16.5 (2.39-127.53) 0.004
T-Bil. (>0.9 mg/dL) 1.57 (0.32-7.59)  0.124
Alb (<3.5 g/dL) 5.18 (1.02-26.43)  0.047
ALT (>80 IU/1) 1.92 (0.72-3.53)  0.694
Plt (<9.4 x 10*/mm?) 7.91 (1.23-40.75)  0.028
PT (<70%) 3.16 (0.52-17.53)  0.194
AFP (>100 ng/mL) 0.87 (0.19-4.52)  0.873
AFP-L3 (>10%) 1.55 (0.19-8.53)  0.685
PIVKA-II (>40 mAU/mL) 0.81 (0.18-3.23)  0.835

Treatment (with/without TAE)  0.76 (1.47-3.39) 0.668

BCAA administration (yes) 2.78 (0.88-13.53)  0.148

Ablated rate (>3.5%) 2.35 (0.15-12.53) 0.651

Recurrence (+ vs —) 3.10 (0.57-16.58)  0.168

Complication (+ vs ) 2.54 (0.19-31.55)  0.483

Stepwise multivariate analysis
Variables Odds ratio p
(95% CI)

Child-Pugh score (29 points) 8.02 (1.05-5.67) 0.024

Plt (<9.8 x 10*/mm?) 3.52 (0.59-1.24)  0.347

Alb (<3.5 g/dL) 2.52 (0.94-1.14)  0.401

Alb, aluminum; AFP, a-fetoprotein; AFP-L3, lectin 3 fraction of
AFP; ALT, alanine aminotransferase; BCAA, branched-chain
amino acid; CI, confidence interval; HCV, hepatitis C virus;
PIVKA-II, protein-induced vitamin K absence or antagonist II;
Plt, platelet counts; PT, prothrombin time; TAE, transcatheter
arterial embolization; T-Bil, total bilirubin.

tion after RFA therapy. Because no studies have yet
compared changes in liver function tests between RFA
therapy and TAE therapy, the differences between these
therapies need to be clarified in the future.

Patients with advanced LC and malnutrition are well
known to exhibit poor prognosis.’* Previous studies
have shown that p.o. administration of BCAA can
improve nutritional status and event-free survival in cir-
rhosis.”® Recent studies have also suggested potential
benefits of BCAA administration in cirrhotic patients
with HCC.!* The present study, however, could not

Liver function parameters after RFA for HCC 553

convincingly examine the effects of BCAA in HCC
patients receiving RFA, because the number of patients
receiving BCAA was small (13 of 45 patients, grade A,
n=4; grade B or C, n=9) and doses and formulations
of BCAA varied among patients. Further studies are nec-
essary to fully evaluate the effects of BCAA on nutri-
tional status and recurrence of HCC in patients with LC
following RFA.

In addition, as shown in the results, BCAA treatment
was not a significant risk factor for deterioration of liver
function after RFA therapy in univariate analysis. The
following reasons are considered to explain why BCAA
treatment in this study did not improve serum Alb level.
First, the number of patients receiving BCAA treatment
was very small. Second, administered doses and formu-
lations of BCAA (e.g. BCAA granules and BCAA-
enriched nutrients) were not fixed. In the future,
differences between BCAA granules and BCAA-enriched
nutrients should be evaluated with regard to influences
on nutritional status and recurrence of HCC in LC
patients. The present results might be useful as baseline
data to estimate the effects of nutritional support thera-
pies among HCC patients receiving RFA therapy.

In conclusion, serum Alb level gradually decreases
over the course of 1 year after RFA therapy in LC patients
with grade B or C according to the CP classification. A
CPs of 9 represents a critical baseline to estimate pro-
gression to liver failure in HCC patients after receiving
RFA therapy.
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Abstract

AIM: To evaluate the efficacy of transcatheter arterial
chemoembolization (TACE) using a suspension of a
fine-powder formulation of cisplatin (DDPH) for hepa-
tocellular carcinoma (HCC).

METHODS: The study population was comprised of
164 patients who were treated by TACE alone. Of these
patients, 76 underwent TACE using a suspension of
DDPH in lipiodol (LPD) (DDPH group), and the remain-
ing 88 underwent TACE with an emulsion of doxorubicin
(ADM) with LPD (ADM group). We compared the DDPH
group with the ADM group in terms of the objective
early response rate, progression free survival (PFS) and
overall survival (0S).

RESULTS: The objective early response rate in the
DDPH group was significantly higher than that in the
ADM group (54% vs 24%, P < 0.001). The PFS rate in
the DDPH group was also significantly higher than that

in the ADM group (P < 0.001). Moreover, the OS in the
DDPH group was significantly longer than that in the
ADM group (P = 0.002). Although the incidence rate
of nausea or vomiting in the DDPH group was higher
than that in the ADM group, the ADM group showed a
higher incidence rate of the adverse events of hepatic
arterial damage and leucopenia. No other serious com-
plications were observed in either group.

CONCLUSION: We conclude that TACE using a sus-
pension of DDPH in LPD could be a useful treatment
for HCC.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the cancer with
the sixth highest incidence in the world". The number
of deaths from HCC is also increasing throughout the
world®”. Development of new treatments for HCC has
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helped improve the patient prognosis'®”. Local ablating
therapies such as percutaneous ethanol injection (PEI)
or radiofrequency ablation (RFA) have been effective
in cases of limited tumor spread and are increasingly
used™. However, the majority of patients are not eli-
gible for these modalities because of large tumor size or
diffuse tumor growth. In these patients regional trans-
catheter arterial chemoembolization (TACE) has been
widely used as a palliative treatment”"". Two randomized
trials from Europe and Asia recently confirmed a surviv-
al benefit after TACE using gelfoam and iodized oil (lipi-
odol) compared to conservative treatment "', In recent
years, TACE using an emulsion of doxorubicin (ADM)
with lipiodol (LPD) (ADM-LPD emulsion) followed by
embolization with a gelatin sponge has been employed
commonly for HCC treatment’ """, However, the tumors
have been demonstrated to show a high frequency of
recurrence after TACE!""'*'%, Cisplatin (CDDP), a plati-
num compound, is an effective anticancer agent used in
the treatment of various malignancies"”. Researchers
have recently reported that TACE using a suspension of
CDDP powder in LPD may be more effective against
unresectable HCC as compared with TACE using ADM-
LPD emulsion!"™"”, However, only limited institutions
have used this for TACE because it is laborious to refine
the CDDP powder. Since 2004, a fine-powder formula-
tion of CDDP (DDPH, IA-call; Nippon Kayaku, Tokyo,
Japan) has also been available as a therapeutic agent for
intra-arterial infusion in Japan. As a result, TACE using
DDPH has become widespread in Japanese institutions.
Nevertheless, the efficacy of TACE using DDPH-LPD
suspension has not yet been reported.

In this article, we compared the effectiveness with re-
gard to the response rate (RR), progression free survival
(PFS) and overall survival (OS) between TACE using a
suspension of DDPH in LPD (DDPH-LPD suspen-
sion) and ADM-LPD emulsion. Moreover, we analyzed
the prognostic factors for clinical outcome of patients
treated with TACE.

MATERIALS AND METHODS

Patients

Between January 2006 and July 2009, 164 HCC patients
who showed no indication for sutgical resection or local
ablation therapy such as RFA and PEI therapy were en-
rolled in the study. HCC was diagnosed by the distinctive
findings on ultrasonography (US), computed tomography
(CT), magnetic resonance imaging (MRI) and angiogra-
phy, and the serum levels of des-y-carboxy prothrombin
(DCP) and a-fetoprotein (AFP). Histologic examination
was not always carried out. Liver function was evaluated
according to the Child-Pugh classification™”. Tumor stage
was judged by the TNM classification established by the
International Union Against Cancer™. The extent of
portal vein invasion was classified as follows: Vp 0, no
invasion of the portal vein; Vp 1, invasion of the third
or more distal branch of the left or right portal vein;
Vp 2, invasion of the second branch of the portal vein;

Vp3, invasion of the first branch of the portal vein; and
Vp4, invasion of the trunk of the portal vein. After be-
ing presented with the clinical results of previous studies
of TACE using DDPH-LPD suspension or TACE using
ADM-LPD emulsion, all 164 patients themselves selected
the therapeutic option on the basis of informed consent.
All of the enrolled patients met the eligibility criteria for
inclusion in the analysis described in the next paragraph.
The patients were divided into two groups: one group
consisting of 76 patients who underwent TACE using
DDPH-LPD suspension (DDPH group), and another
group consisting of 88 patients who underwent TACE
using ADM-LPD emulsion (ADM group). They were all
treated by TACE alone.

Informed consent was obtained from all of the pa-
tients. The study protocol was approved by the Ethics
Committee of Iwate Medical University and the study
was conducted in accordance with the Declaration of
Helsinki 1975.

Eligibility criteria

The eligibility criteria of the patients for this study were
as follows: (1) No indication for surgical resection or local
ablation therapy such as RFA and PEI therapy; (2) No ev-
idence of extra-hepatic metastasis; (3) No tumor throm-
bus in the main trunk of portal vein; (4) No evidence of
active heart or renal diseases meeting the contraindica-
tions for ADM and CDDP therapy, respectively; (5) East-
ern Cooperative Oncology Group (ECOG) performance
status (PS)*? level 0-2; (6) Hypervascular tumors showing
enhancement during angiography; (7) Bidimensionally
measurable hepatic lesions; (8) No uncontrolled ascites or
pleural effusion; and (9) Total serum bilirubin (T-Bil) less
than 3 mg/dL.

The presence of underlying liver diseases such as
hepatitis or cirrhosis was confirmed by laboratory, ra-
diological examinations and pathological examinations.
We classified the chronic hepatitis patients into Child-
Pugh class A, because chronic hepatitis is a known pre-
cirrhotic condition.

Preparation of the agents for TACE
We used DDPH or ADM (Aderiacin; Kyowa Hakko Ko-
gyo, Tokyo, Japan) mixed with LPD (iodized oil; Andre
Guerget, Aulnay-sous-Bois, France).

The DDPH-LPD suspension was prepared by mix-
ing 50 mg of DDPH into 3-10 mL of LPD.

The ADM-LPD emulsion was prepared by the fol-
lowing procedure: 10-30 mg of ADM was dissolved in
1-2 mL of a contrast medium (Iomeron; Eisai Co., Ltd.,
Tokyo, Japan) and then mixed with 3-10 mIL. LPD.

The dosage of LPD and the anticancer drugs was ad-
justed depending on the tumor size, number of tumors, de-
gree of liver impairment and renal function, however, the
maximum dose of LPD was not allowed to exceed 10 mL.

Treatments
Hepatic arteriography, superior mesenteric arterial porto-
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venography, CT during arteriography and CT during
arterio-portography were performed to define the size
and locations of tumor nodules and to exclude tumor
thrombus in the main trunk of the portal vein. Following
hepatic angiography, a catheter was selectively inserted
into the hepatic artery supplying the target tumor and the
DDPH-LPD suspension or the ADM-LPD emulsion
was injected. In patients with several tumors in the liver,
superselective catheterization was performed for each le-
sion. If superselective catheterization was not possible,
the DDPH-LPD suspension or the ADM-LPD emulsion
was injected into the tight and left main hepatic artery
distal to the origin of the cystic artery. After the injection,
arterioembolization was petformed used gelatin sponge
particles (Gelpart; Nippon Kayaku, Tokyo, Japan) mixed
with contrast medium.

All the patients were followed up with US, CT and/or
MRI after 1 mo and every 3 mo thereafter. TACE was un-
dertaken again when relapse of the treated lesions and/or
new hepatic lesions were detected. These patients received
additional TACE using the same agent during the follow-
up period. The TACE was repeated until complete regres-
sion of the tumor was obtained, or until the patient could
no longer be treated.

Post treatment assessment
Early tumor response was assessed by US, CT and/or
MRI, conducted 1 mo after the initial treatment. We
regarded LPD accumulation in the tumor as represent-
ing a necrotic area, based on previous reports of such
LPD retention areas corresponding to the necrotic areas
on CT??, By measurement of the two largest perpen-
dicular diameters of the tumor, we classified the tumor
response into four categories using the following crite-
ria: complete response (CR), complete disappearance
or 100% necrosis of all tumors; partial response (PR),
reduction and/or necrosis, with at least 50% decrease
of all the measurable lesions; progressive disease (PD),
an increase of the tumor size exceeding 25% of all the
measurable lesions or appearance of a new lesion; stable
disease (SD), disease not qualifying for classification as
CR, PR, PD.

Toxicity was evaluated by the National Cancer Insti-
tute-Common Terminology Criteria for Adverse Events,
version 3.0 (CTCAE v3.0).

Statistical analysis

The differences in the background clinical characteristics
of the patients between the DDPH group and ADM
group wetre assessed by Mann-Whitney’s U test, logistic
regression test, or the XZ test, as appropriate.

PFS and OS were calculated from the date of start
of the therapy to the date on which tumor progression
was documented and the date of death of the patient,
respectively. Both were assessed by the Kaplan-Meier
life-table method, and the differences between the two
treatment groups were evaluated by the log rank test.
Univariate analysis to identify the predictors of survival
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Characteristics DDPH ADM P value
group group

No. of patients 76 88

Age (yr) [median, (range)] 67 (32-87) 69(21-90)  0.093
Gender (male/ female) 57/19 52/36 0.031
Etiology (HBV/HCV/NBNC) 11/50/15 8/64/16 0.508
Child-Pugh classification (A/B/C) 47/26/3 45/36/7 0.303
TNM classification ( I -1 / TI-IV) 10/66 24/64 0.026
Tumor size (< 3.0/> 3.0 cm) 21/55 30/58 0.373
Number of tumors (1-3/ = 4) 35/41 46/42 0427
PVTT (Vp0-2 /Vp3) 62/14 80/8 0.080

Total bilirubin (< 15/> 1.5 mg/dL)  66/10 75/13 0906
Albumin (< 35/>35 g/dL) 38/38 45/42 0822
AFP (< 1000/> 1000 ng/mL) 68/8 79/8 0.776
DCP (< 1000/> 1000 mAU/mL) 59/14 73/14 0609

Data are expressed as median with range values, or the number of patients.
The stages of HCC by TNM classification are clustered into two groups ( 1 -
I and II-IV). The tumor characteristics and other parameters are classified
as follows: tumor size: < 3.0, > 3.0 cm; tumor number: 1-3, > 4; extent
of PVTT: Vp 0-2, and Vp 3; serum bilirubin: < 1.5, > 1.5 mg/dL; serum
albumin: < 3.5, > 3.5 g/dL; serum AFP levels: < 1000, > 1000 ng/mL.
Serum DCP levels: < 1000, > 1000 mAU/mL. HBV: Hepatitis B virus;
HCV: Hepatitis C virus; NBNC: Negative for hepatitis B surface
antigen and HCV antibody; PVTT: Portal vein tumor thrombosis; AFP:
a-fetoprotein; DCP: Des-y-carboxy prothrombin; DDPH group: Using a
suspension of DDPH in lipiodol (LPD); ADM group: With an emulsion of
doxorubicin (ADM) with LPD.

in the patients was conducted by the Kaplan-Meier
life-table method, and the differences between the two
groups were evaluated by the log rank test. Multivariate
analysis to identify the predictors of survival was con-
ducted using the Cox proportional hazards model. Sta-
tistical significance was defined as a P value of less than
0.05. All of the above analyses were performed using the

SPSS software (version 11, SPSS, Chicago, IL, USA).

RESULTS

Patient profile

The characteristics of the 164 patients of both groups
are summarized in Table 1. There were 109 male and 55
female patients, ranging in age from 21 to 90 years old
(mean, 68 years old).

Regarding the assessment of differences in the char-
acteristics of the patients, there were significant differ-
ences in the gender distribution and in the TNM clas-
sification between the two groups, i.e. there was a higher
proportion of males (P = 0.031) and more subjects with
advanced TNM classification (P = 0.026) in the DPHH
group. There were no significant differences in any of
the other characteristics between the two groups.

Treatments and early tumor response

The median follow-up period was 13.1 mo (range: 1-
40 mo). We petformed 392 TACE procedures (157 ses-
sions in the DDPH group, 235 sessions in the ADM
group) in 164 patients. The median number of TACE
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able 2 Early wamor response 1 (%)

DDPH (7 = 76) ADM (n = 88) P value
CR 23) 5 (6)
PR 39 (51) 16 (18)
SD 23 (30) 5 (6)
PD 12 (16) 62 (70)
CR +PR 41 (54) 21 (24) <0.001

Data are expressed as number of patients and percentages. DDPH group:
Using a suspension of DDPH in lipiodol (LPD); ADM group: With an
emulsion of doxorubicin (ADM) with LPD; CR: Complete response; PR:
Partial response; SD: Stable disease; PD: Progressive disease.

| Table 3 Univariate éﬁalyﬁs for Identifying nﬁe“p,redlccors 6f '

Variable Hazard ratic  95% ClI P value
Treatment regimen 0.580 0.325-1.035  0.065
(ADM vs DDPH)

Age (< 65 yr vs > 65 yr) 1.286 0.741-2.231 0372
Gender (female vs male) 1.651 0.944-2.888  0.079
Etiology (NBNC vs 0.734 0432-1.246  0.252
HBV/HCV)

Child Pugh classification 1.142 0.689-1.891  0.607
(AvsB/C)

TNM classification 2.765 1.252-6.106  0.012
(I-1I vs M-IV)

Tumor size (< 3.0cmvs > 3.0 cm) 2,094 1.161-3.776  0.014
Number of tumors (1-3 vs = 4) 2.612 1.535-4.444  0.001
PVTT (Vp0-2 vs Vp3) 4714 2.520-8.819 <0.001
Total bilirubin 1.730 0.874-3.422  0.116
(<15 mg/dL vs > 1.5 mg/dL)

Albumin (< 3.5 g/dLvs 0.996 0.603-1.647  0.989
>35g/dL)

AFP (< 1000 ng/mL vs 1323 0.528-3.315  0.551
>1000 ng/mL)

DCP (=< 1000 mAU/mL vs 2.396 1.288-4.459  0.005
>1000 mAU/mL)

DDPH group: Using a suspension of DDPH in lipiodol (LPD); ADM group:
With an emulsion of doxorubicin (ADM) with LPD; HBV: Hepatitis B virus;
HCV: Hepatitis C virus; NBNC: Negative for hepatitis B surface antigen and
HCV antibody; PVTT: Portal vein tumor thrombosis; AFP: a-fetoprotein;
DCP: Des-y-carboxy prothrombin.

procedures was 2 sessions (range: 1-5 sessions) in the
DDPH group and 3 sessions (range: 1-6 sessions) in the
ADM group. The median interval to the re-treatment with
TACE was 9.4 mo in the DDPH group and 3.8 mo in the
ADM group. One hundred and ten sessions (70.1%) in
the DDPH group and 170 sessions (72.3%) in the ADM
group were treated by superselectivity of TACE. There
was no significant difference in the incidence of superse-
lectivity of TACE between the two groups.

In the DDPH group, 2 (3%), 39 (51%), 23 (30%)
and 12 (16%) patients showed CR, PR, SD and PD, re-
spectively. In the ADM group, 5 (6%), 16 (18%), 5 (6%)
and 62 (70%) patients showed CR, PR, SD and PD, re-
spectively. Therefore, the objective early response rate
of the DDPH group (54%) was significantly higher than
that in the ADM group (24%). The difference in the rate
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Figure 1 Comparison of the progression-free survival rates (A) and over-
all survival (B) between the DDPH and ADM groups. A: The progression-free
survival rate was significantly higher in the DDPH group than in the ADM group
(log-rank test: P < 0.001); B: The overall survival was significantly longer in the
DDPH group than in the ADM group (log-rank test: P = 0.002). DDPH group:
Using a suspension of DDPH in lipiodol (LPD); ADM group: With an emulsion of
doxorubicin (ADM) with LPD.

between the two groups was statistically significant (P <
0.001) (Table 2).

PFS

The median PFS was 8.6 mo in the DDPH group and
3.0 mo in the ADM group. The PFS rates at 6, 12, 24
and 36 mo were 58%, 32%, 18% and 11%, respectively,
in the DDPH group. In contrast, the corresponding
values were 18%, 10%, 5% and 5%, respectively, in the
ADM group. The PES rates in the DDPH group were
significantly higher than those in the ADM group (P <
0.001) (Figure 1A).

Survival

The median survival time (MST) in the DDPH and ADM
groups was “not reached” and 20.8 mo, respectively. The
OS values at 6, 12, 24, and 36 mo were 92%, 81%, 76%
and 67%, respectively, in the DDPH group. The corre-
sponding values in the ADM group were 87%, 68%, 46%
and 37%, respectively. The OS in the DDPH group was
significantly longer than that in the ADM group (P = 0.002)
(Figure 1B).

Univariate analysis to identify the predictors of sut-
vival indicated five possible factors affecting the survival:
'TNM classification; tumor size; number of tumors; por-
tal vein tumor thrombosis (PVTT) and serum DCP lev-
el. The treatment regimen was close to being statistically
significant (P = 0.065) for survival (Table 3). Multivariate
analysis performed using factors that were considered
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95% CI P value

Hazard
ratio

Variable

Treatment regimen (ADM vs DDPH)  0.329  0.149-0.726 0.006

Gender (female vs male) 2291  1.174-4470  0.015
Number of tumors (1-3 vs = 4) 6.541  3.201-13.363 < 0.001
PVTT (Vp0-2 vs Vp3) 6.704  2.581-17.418 <0.001

Albumin (< 3.5g/dLvs>35g/dL) 0311  0.157-0.612 0.001

DDPH group: Using a suspension of DDPH in lipiodol (LPD); ADM group:
With an emulsion of doxorubicin (ADM) with LPD; PVTT: Portal vein
tumor thrombosis.

significant (P < 0.1) on univariate analysis identified the
treatment regimen, gender, number of tumors, PVTT,
and serum albumin as independent factors affecting the
survival (Table 4).

Adverse effects
Table 5 shows a summary of the adverse effects in the
two groups. The incidence rate of nausea/vomiting in
the DDPH group was significantly higher than that in
the ADM group (P < 0.001). In addition, the incidence
rates of hepatic arterial damage (HAD) after TACE and
leucopenia in the ADM group were significantly higher
than those in the DDPH group (P < 0.001 and P = 0.002,
respectively). We observed HAD in 17 patients. Although
one patient in the DDPH group was observed to have
slight wall irregularity of the hepatic artery (HA), HAD
associated with TACE did not interfere with catheteriza-
tion at the next TACE session. On the other hand, in the
ADM group, we observed slight wall irregularity of HA
in six patients, overt stenosis of HA in four patients and
occlusion of HA in six patients. In six patients who were
observed as having occlusion of HA, it became impos-
sible to treat with repeated TACE.

No other serious complications or treatment-related
deaths were observed in either group.

DISCUSSION

TACE has been widely used for the treatment of unre-
sectable HCC™", The most commonly used agent used
in TACE for HCC treatment is ADM-LPD emulsion,
followed by embolization with a gelatin sponge™'; how-
ever, the tumors frequently recur' ' or residual tumors
are observed at a high incidence. CDDP is an effective an-
ticancer agent used in the treatment of various malignan-
cies'”. It has been reported to exert its actions by binding
to the DNA in cancer cells, inhibiting DNA synthesis and
subsequent cellular division. The antitumor activity of
CDDP is closely associated with the serum concentration
of the drugm. Therefore, the antitumor activity can be
enhanced by increase of the dose. LPD acts as a selective
carrier of anticancer agents and as an embolic materiallz}l;
the anticancer agent is gradually released from the iodized

Kasai K et a/. HCC treatment by DDPH-TACE

Adverse effect Treatment group (%) P value
DDPH group ADM group
m=76) (n=88)
Nausea/ vomiting 64 (84) 48 (55)  <0.001
Fever 61 (80) 73 (83) 0.571
Abdominal pain 53 (69) 63 (72) 0.958
Elevation of transaminase levels 55 (72) 62 (71) 0.993
Liver abscess 1(1) 2(2) 0.765
Hepatic arterial damage 1(1) 16 (18)  <0.001
Renal or liver failure 0(0) 2(2 0.229
Leucopenia 3(4) 12 (14) 0.002
Thrombocytopenia 4(5) 6(7) 0.650
Fatigue 21(28) 27 (31) 0.839

DDPH group: Using a suspension of DDPH in lipiodol (LPD); ADM group:
With an emulsion of doxorubicin (ADM) with LPD; Data are expressed as
number of patients, with the percentages indicated in parentheses.

oil. Although the mechanism of topical accumulation of
LPD in the tumor is not yet precisely understood, it is used
nonetheless to achieve a targeting drug delivery system
with long-lasting accumulation in the tumor and gradual
drug release. Consequently, augmented antitumor efficacy
and milder side-effects have come to be expected with
the use of this substance for TACE. In fact, Motimoto
et al*™ investigated the pharmacological advantages of
TACE using DDPH for hypervascular hepatic tumors in
animal experiments. They reported that the tumor con-
centration of the platinum agent in the DDPH-LPD-
TACE group was about 14 times higher than that in the
DDPH-hepatic arterial infusion (HAI) group. In addi-
tion, they reported that the plasma concentrations of the
platinum agent at 5 and 10 min from start of the infusion
wete lower in the DDPH-LPD-TACE group than those
in the DDPH-HAI group. Recently, Ono e a/"® reported
that TACE using a suspension of CDDP powder in LPD
was more effective than that using ADM-LPD emulsion
against unresectable HCC. Other investigators have also
frequently reported favorable results obtained with TACE
using a suspension of CDDP powder in LPD in HCC pa-
tients'”*”, However, the CDDP powder for this therapy is
difficult to produce because of the characteristics of the
drug formulation. Therefore, CDDP powder had to be
a custom-made formulation in individual institutions'™”
Consequently, when an institution was able to dispense
CDDP powder in its own pharmacy department, TACE
using a suspension of CDDP powder in LPD was under-
taken.

A fine-powder formulation of CDDP, namely “DD-
PH”, for intra-arterial infusion has been available for HCC
treatment since 2004 in Japan. Dispensing of CDDP
powder improved with the development of DDPH, and
DDPH has now come to replace CDDP powder. Using
DDPH-LPD suspension for TACE in HCC patients was
expected to yield better therapeutic outcomes; therefore,
TACE using DDPH became widespread in Japanese insti-
tutions. Nevertheless, the efficacy of TACE using DDPH-
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LPD suspension has not yet been reported. Therefore,
we compared the outcomes of TACE using DDPH-LPD
suspension and ADM-LPD emulsion.

Analysis of the results in our study revealed that the
objective response rate in the DDPH group was signifi-
cantly higher than that in the ADM group. Moreover, the
OS of the patients in the DDPH group was significantly
longer than that of the patients in the ADM group. This
could be explained as being due to the fact that TACE
with ADM cannot be repeated as required because of
the high frequency of adverse effects of ADM such as
leucopenia, severe vascular changes and occlusion of the
hepatic artery 4, In fact, the incidences of leucopenia
and HAD in the ADM group in our study were signifi-
cantly higher than those in the DDPH group. Consid-
ering the fact that TACE is often repeated in most pa-
tients, longer patency of the hepatic artery is preferable
for propetly deploying the lipiodol mixture and embolic
agents into the tumor. In addition, we conclude that an-
thracyclines such as ADM may be relatively less effective
against HCC; this is because of the high expression level
of P-glycoprotein, which transports antitumor agents
such as anthracyclines or vinca alkaloids from cells with
a high active efflux mechanism, in HCC tumors™.

On the other hand, Pelletier ez a/™" reported that
TACE with CDDP sometimes caused severe complica-
tions, such as acute hepatic failure. The treatment also did
not produce any significant improvement of the survival
tate in this study. Severe complications could be expected
with the high doses (2 mg/kg) of CDDP used in their
study. Therefore, we performed TACE using DDPH-LPD
suspension in our study with half of the dose (50 mg =
1 mg/kg) that they had used. Modification of the CDDP
dose used for the treatment to DDPH 50 mg in our study
resulted in a lower severity of complications.

Takayasu e a/” reported a nationwide prospective
cohort study which was performed in 8510 patients with
unresectable HCC who underwent TACE using an emul-
sion of lipiodol and anticancer agents followed by gelatin
sponge particles as an initial treatment. In their report,
multivariate analysis for the factors affecting survival
showed significant differences in degree of liver damage,
AFP, maximum tumor size, number of lesions, and PVTT.
In contrast to their report, we could not observe AFP val-
ue as a prognostic factor in our multivariate analysis. This
may be due to fewer in the study population and a shorter
observation petiod in out study compared with their study.
In addition, a cut-off value for AFP of 1000 ng/mL in
our study was much higher than that (400 ng/mlL) in their
study because we aimed to analyze the difference in the
effect of TACE with the extent that HCC had progressed.
Therefote, we could not observe AFP value as a prognos-
tic factor in our multivariate analysis.

This study was not a well-controlled prospective
study. Nevertheless, the patents in the two groups had
fairly similar characteristics with regard to age, ctiol-
ogy, Child-Pugh classification, tumor size, number of
tumors, PVTT, total bilirubin, albumin, AFP, and DCP.

In relation to the differences in the characteristics of
the patients, the DDPH group had a significantly higher
proportion of males and a more advanced stage in TNM
classification than the ADM group. Several investiga-
tors”™" have shown that TNM classification and tumor
stage are independent prognostic factors for survival of
patients who are treated by TACE. Therefore, we fore-
cast that the prognosis of the CDDP group was worse
than that of the ADM group, because the DDPH group
had more advanced stage in TNM classification than the
ADM group. However, the OS in the DDPH group was
significantly longer than that in the ADM group. More-
ovet, to avoid the confounding effects of any deviations
in the patient characteristics causing an impact on the
results, we used the multivariate analysis for comparison
of the efficacy between the tegimens. The analysis iden-
tified the treatment regimen employed for the TACE
as one of the most important prognostic factors. Com-
pared to a previous 1'eportIlBI describing TACE using
a suspension of CDDP powder in LPD, the objective
response rate and OS in the DDPH group in our study
were significantly higher.

Considering these facts, we conclude that TACE us-
ing DDPH-LPD suspension could be a useful treatment
strategy for HCC patients. To confirm these results,
randomized controlled trials comparing TACE using
DDPH-LPD suspension with TACE using ADM-LPD
suspension for patients with HCC are mandatory.

ACKNOWLEDGMENTS

The authors wish to thank Ms. Kouko Motodate for pre-
paring serum samples,

COMMENTS

Background

In recent years, transcatheter arterial chemoembolization (TACE) using an
emuision of doxorubicin (ADM) with fipiodol (LPD) (ADM-LPD emulsion) fol-
lowed by embolization with a gelatin sponge has been employed commonly for
hepatacellular carcinoma (HCC) treatment. However, the tumors have been
demenstrated to show a high frequency of recurrence after TACE.

Research frontiers

Cisplatin, a platinum compound, is an effective anticancer agent used in the
treatment of various malignancies. Since 2004, a fine-pawder formulation of
cisplatin (DDPH, I1A-call; Nippon Kayaku, Tokyo, Japan) has also been available
as a therapeutic agent for intra-arterial infusion in Japan. Researchers have
recently reported that TACE using a suspension of cisplatin powder in LPD may
be mare effective against unresectable HCC as compared with TACE using
ADM-LPD emuisicn. Therefore, TACE using DDPH has become widespread in
Japanese institutions. However, the efficacy of TACE using DDPH-LPD suspen-
sion has not yet been reported.

Innovations and breakthroughs

in this article, the authors reported the effectiveness of TACE using DDPH-LPD
suspension compared with that using ADM-LPD emulsion.

Applications

Although randomized controlled trials comparing TACE using DDPH-LPD
suspension with TACE using ADM-LPD suspension for patients with HCC are
needed, this study shows that TACE using DDPH-LPD suspension can be a
useful treatment strategy for HCC patients.
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Terminology

TACE: Transarterial chemoembolization, a procedure in which the blood supply
to a tumor is blocked (embolized) and chemotherapy is administered directly
into the tumor.

Peer review

Kasai ef af evaluated the efficacy of TACE using a suspension of DDPH for
HCC. The authors indicated that early response rate, progression free survival
and overall survival in the DDPH group was significantly higher than that in the
ADM group.
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