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Abstract: Background: The findings of randomized clinical trials (RCTs) about the efficacy of adjuvant conventional oral
systemic chemotherapy (COSC) for patients with hepatocellular carcinoma (HCC) after curative hepatic resection (HR)
are contradictory. Therefore, a systematic review of clinical trials is needed to evaluate the clinical efficacy of adjuvant
COSsC.

Methods: Sources such as MEDLINE, EMBASE and the Cochrane Library were systematically searched. All clinical
trials comparing curative HR with HR plus COSC for HCC were identified. Odds ratios (ORs) and 95% confidence
intervals (95% Cls) were calculated.

Results: Five RCTs and one non-RCT involving a total of 461 patients were included. No treatment-related deaths were
reported in the including trials. The adverse effects of COSC were generally mild. However, included studies and meta-
analysis showed that adjuvant COSC did not demonstrate statistically significant improvement for the 1-, 3-, and 5-year
overall survival. For the 1-, 3-, and 5-year tumor recurrence and recurrence-free survival rates, adjuvant COSC also did
not show statistically significant less incidence.

Conclusion: Adjuvant COSC provides no survival benefits for HCC patients after curative HR. Considering the efficacy of
sorafenib for advanced HCC and the results of this systematic review, no more trials should be carried out to explore the

efficacy of adjuvant COSC.
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INTRODUCTION

As a malignancy with poor prognosis, hepatocellular
carcinoma (HCC) has a heterogeneous composition
with multiple variables that vary from region to region.
Though many new treatments are explored and used to
clinic, resection remains the primary treatment for
HCC. However, even after curative resection,
recurrence is common and is the main cause of patient
deaths. The 3 year tumor recurrence rate is more than
60% after hepatic resection (HR) [1-2]. And the 5 year
overall survival (OS) rate is between 39-50% [3-4].
Consequently, adequate and effective adjuvant therapy
is essential to improve the OS.

Various types of postoperative therapies, such as
transarterial therapy with or without embolization,
systematic therapy, interferon, lamivudine, vitamin A
and K2 analog, adoptive immunotherapy, etc, have
been reported for HCC patients following curative
treatment. Nevertheless, interferon is frequently
associated with various adverse effects [5].
Postoperative transarterial chemoembolization seems
promising only for HCC patients with high risk of
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recurrence [6]. Adoptive immunotherapy, while
associated with lower recurrence after HCC surgery,
does not appear to increase OS [7], and the
manufacturing operation and therapeutic process are
fussy. The efficacy of adjuvant vitamin A or K2 analog
and lamivudine therapy is not yet definite in
randomized clinical trials (RCTs). Oral administration
chemotherapy is one kind of systematic therapies. As a
convenient and noninvasive therapy, oral
chemotherapeutic drug therapy is easily adopted for
patients.

Though conventional systemic chemotherapy is well
tolerated by patients with inoperable HCC [8-9], it is
widely considered chemotherapy resistant, with
response rates about 20%, irrespective for single or
combination chemotherapy [10]. Doxorubicin and 5-
fluorouracil (capecitabine, uracil-tegafur, and carmofur)
are two of the most widely used chemotherapeutic
agents. Even so, many investigators attempted to
improve the survival of HCC patients postoperatively by
conventional oral systemic chemotherapy (COSC) with
5-fluorouracil in the recent decades. However, these
trials have contradictory findings. Therefore, a
systematic review is needed to provide a more
comprehensive analysis to better understand the
efficacy of COSC.
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METHODS

Identification of Trials

The electronic databases of MEDLINE, EMBASE
and the Cochrane Library were systematically
searched through October 2013. Comparative studies
comparing curative HR with and without COSC were
identified using any of the following key words:
hepatocellular carcinoma, hepatic tumor, liver tumor,
postoperative, adjuvant, chemotherapy, oral. The
search was not limited to controlled or randomized
trials for minimizing the chances of missing a study.
Manual search of relevant references and review
articles was also performed. There were no date and
language restrictions. RCTs and non-RCTs which
assessed the effect of COSC for postoperative HCC
were included.

Studies dealing with liver metastases or
postoperative recurrent HCC were excluded. Patients
in control group did not receive COSC. Studies
identified by the search were screened independently
by two reviewers. Any disagreements were resolved by
discussion.

Types of Outcome Measures

The primary outcomes evaluated in this systematic
review were OS and recurrence rates. The secondary
outcome was incidence of adverse events attributable
to COSC.

Quality Assessment

Two reviewers independently evaluated the quality
of each retrieved trial in terms of randomization by
sequence generation, allocation concealment, blinding
of outcome assessors and reporting of intention-to-treat
analysis. Trials were considered to be of low quality if
they reported none of the items, of moderate quality if
they reported on one or two items and of good quality if
they reported on three or four. The reporting of this
systematic review is in accordance with the QUOROM
statement [11]. Non-RCTs were considered as low
quality.

Data Extraction

Two reviewers independently extracted data
concerning author details, methodological quality,
number of patients, patient characteristics,
interventions and outcomes. Discrepancies were
resolved by consensus. When multiple publications of

the same trial were identified, data were extracted from
the multiple publications and reported as a single trial.

Statistical Analysis

Data from each study were analyzed using the
software package RevMan 5.1. Odds ratios (ORs) with
95% confidence intervals (Cls) were calculated for
overall survival and recurrence rate outcomes. A fixed-
effect model and a random-effect model were applied
in an ‘intention-to-treat’ analysis, i.e. all patients were
evaluated according to their group allocation. Patients
whose endpoint was unknown were considered dead
or to have suffered tumor recurrence. Homogeneity
between trials was analyzed by the x>-test with
significance set at P>0.1, and the extent of
heterogeneity was assessed by calculating I>. The
point estimate of the OR was considered statistically
significant at the P <0.05 level if the 95% CI did not
include the value 1.

RESULTS

Identification and Characteristics of Studies

From 432 citations identified by database searches,
five eligible RCTs [12-16] and one non-RCT [17]
involving a total of 461 patients were included in this
systematic review (Figure 1). One study was conducted
in China [12], five in Japan [13-17]. A definite diagnosis
of HCC was made based on histological evidence or a
combination of several imaging modalities, e.g. hepatic
angiography, enhanced CT, and magnetic resonance
imaging. All HCC patients underwent curative hepatic
resection. No patient in the control group received any
type of chemopreventive therapy before the discovery
of recurrent HCC in five studies [12-17]. Three studies
did not report the follow-up in detail [15-17]. Among the
included studies, recurrence was measured and
assessed the same way by at least two imaging
methods. All the HCC patients of these trials were
underwent curative HR. Patients in the control group of
five trials only received supportive care after HR [12-
14,16-17]. On the contrast, patients in the treated
group received adjuvant COSC with or without other
type of chemotherapy. The characteristics of the
studies included in the review are shown in Tables 1
and 2.

Quality of the Included RCTs

The risks of bias in the studies included in this
systematic review are detailed in Table 3. The
methodological quality was high in the first study [12],
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Total potentially relevant records identified and screened n =432

Editorial,
Practice Guideline. Review, Case
report and others n = 288

Letter, Meta-analysis,

4

Clinical trials retrieved for detailed evaluation n = 144

Other
treatments for advanced HCC n =138

types of adjuvant therapy,

Y

Studies included for systematic review n =6

Figure 1: Flow chart of articles identified, included and excluded.

Abbreviations: HCC, hepatocellular carcinoma.

Table 1: Baseline Characteristics of Clinical Trials Included into Systematic Review
Study Mean Child-Pugh Sample Tumor size Hepatitis (n) Cirrhosis (%) Vascular
follow-up classification (A/B) size (n) (median (HBV/HCV) invasion (n)
(years) cm)
Xia et al. [12] 4.0 (range 60/0 T:30 7.27 26/ NR 63.3 12
0.3-5.4)
C:30 6.34 24/ NR 70.0 10
Hasegawa et al. 4.8 (range 138/21 T:79 3.3 14/58 53.2 18
[13] 0.5-7.9)

C:80 34 15/56 47.5 17

Yamamoto et al. 4-6 NR T:35 NR NR 100 NR
[14]

C:32 NR NR 100 NR

Kohno et al. [15] NR NR T:40 NR NR NR NR

C:48 NR NR NR NR

Ono et al. [16] NR 42/14 T:29 4.2 9/INR 65.5 9

c:27 3.7 7INR 70.4 10

Takenaka et al. NR NR T:12 3.6 1/10 66.7 1
17

(7l C:19 1.9 5/9 84.2 1

C, control group; NR, not reported; T, treated group.

moderate in two studies [13,16] and low in the
remaining studies [14-15,17].

Efficacy

The efficacy of the included RCTs [12-16] and non-
RCT [17] of adjuvant COSC for HCC patients are
summarized in Table 2. Considering the treated group

patients of three RCTs [12-14] only receiving HR plus
COSC (fluorouracil drugs), while the control group with
supportive care, meta-analysis of these three RCTs
were conducted.

oS

All the trials [12-17] described the OS. In the study
by Xia et al. [12], the median OS time was longer in the



14 Journal of Cancer Research Updates, 2014 Vol. 3, No. 1 Zhong and Li
Table 2: Results of clinical trials of Adjuvant Conventional Oral Systemic Chemotherapy for HCC
Study Drugs and dose of the treated and control groups Treated Control p-
Outcomes roup (%) group value
g p (o (%)

Xia et al. [12] Two weeks of Capecitabine (1000 mg/m?) twice a day, followed by 1 5-year 46.7 23.3 <0.05
week of rest, 4-6 cycles DFS

Supportive care 5-year OS 62.5 39.8 > 0.05

Hasegawa Oral Uracil-tegafur (300 mg/d) for 1 year 5-year 29 29 > 0.05
et al. [13] DFS

Supportive care 5-year OS 58 73 >0.05

Yamamoto Oral Carmofur (200 mg) twice daily for as long as possible 5-year 50 19 <0.05
etal. [14] DFS§

Supportive care 5-year 72 49 <0.05
0Ss§

Kohno et al. Oral Uracil-tegafur (300 mg/d) for 1 year, plus once transarterial 5-year 17 14 > 0.05
[15] chemotherapy (Epirubicin 40 mg/m?) DFS

Oral Uracil-tegafur (300 mg/d) for 1 year 5-year OS 35 30 > 0.05

Ono et al. Transarterial chemotherapy (Epirubicin 40 mg/m?); then intravenous 5-year 32 22.5 > 0.05
[16] chemotherapy (Epirubicin 40 mg/m?), once every 3 months for 2 years, in DFS

addition, oral Carmofur (300 mg/d) for 2 years

Supportive care 5-year OS 31.5 57 > 0.05

Takenaka Oral Uracil-tegafur or Carmofur (300 ~ 400 mg/d) for 18 months 3-year 50 15 >0.05
etal. [17] DFS

Supportive care 3-year OS 100 84 > 0.05

DFS, disease-free survival; OS, overall survival; §, patients with stage | disease.

Table 3: Methodological Quality Assessment: Internal Validity of the Included Trials
Study Random Concealment of random Blinding of persons who assess Intention-to-treat
allocation allocation treatment effects analysis

Xia et al. [12] + + - +
Hasegawa et al. [13] + - - +
Yamamoto et al. [14] + - - -
Kohno et al. [15] + - - -

Ono et al. [16] + + - -
Takenaka et al. [17] - - - -

capecitabine group (60.0 vs. 52.5 months), but the
difference was not statistically significant (p = 0.216).
The study by Yamamoto and co-workers [14]
concluded that the OS of patients with stage | disease
was higher in the oral carmofur group than in the
control group (p = 0.08). However, in patients with
stage Il disease no significant difference was observed
(p = 0.77). Interestingly, Hasegawa and co-workers
[13] drew an opposite conclusion, reporting that OS
was slightly but not significantly worse in the uracil-
tegafur group than in the control group (p =0.08). There
were no significant differences between the two groups
in relation to long-term survival in the study by Kohno
et al. [15] (p = 0.2162), the study by Ono et al. [16] (p =

0.144), and the study by Takenaka et al. (p
[17].

> 0.05)

Meta-analysis of three RCTs [12-14] showed that
adjuvant COSC did not statistically reduced the 1-, 3-
and 5-year OS, with pooled ORs of 1.43 (95% CI 0.58-
3.56, p = 0.44), 1.39 (95% CI 0.75-2.55, p = 0.29) and
1.20 (95% CI 0.46-3.16, p = 0.71), respectively (Figure
2).

Recurrence Rates and Recurrence-Free Survival
Rates

All the trials [12-17] reported the recurrence rate.
Comparing with  supportive care, capecitabine
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Adjuvant COSC

1.2.1 1-yera overall survival

Control

Hasegawa 2006 79 79 79 80 B8.5%
Xia 2010 24 30 25 30 51.2%
Yamamoto 1996 32 35 26 32 40.3%
Subtotal (95% CI) 144 142 100.0%

Total events 135 130
Heterogeneity: Tau? = 0.00; Chiz= 147, df =2 (P=048); 12=0%
Test for overall effect: Z=0.71 (P = 0.47)

1.2.2 3-year overall survival

Hasegawa 2006 71 79 73 80 33.4%
Xia 2010 22 30 17 30 32.3%
Yamamoto 1996 26 35 21 32 34.3%
Subtotal (95% ClI) 144 142 100.0%
Total events 119 111

Heterogeneity: Tau® = 0.00; Chi?=1.40, df =2 (P =0.50); 1= 0%
Test for overall effect: Z = 1.04 (P = 0.30)

1.2.3 5-year overall survival

Hasegawa 2006 50 79 61 80 37.8%
Xia 2010 19 30 12 30 30.3%
Yamamoto 1996 20 35 15 32 31.9%
Subtotal (95% CI) 144 142 100.0%
Total events 89 88

Heterogeneity: Tau? = 0.52; Chi2=7.04, df = 2 (P =0.03); 12=72%
Test for overall effect: Z=0.38 (P = 0.71)

Odds Ratio Odds Ratio
a | ] 2 2; % !;
3.00[0.12, 74.76]
0.80[0.22, 2.97]
2.46[0.56, 10.81]
1.41 [0.55, 3.60]
0.85[0.29, 2.47] e
2.101[0.71, 6.22] T
1.51[0.53, 4.33] T
1.39 [0.75, 2.57] »
0.54[0.27, 1.07] —i
2.59[0.91, 7.34] —
1.51[0.58, 3.96] N
1.20 [0.46, 3.16] D
1 1 1 1
T T T T
0.01 0.1 1 10 100

Favours control Favours adjuvant COS

Figure 2: Meta-analysis of hepatocellular carcinoma patients’ overall survival in randomized trials comparing hepatic resection
plus conventional oral systemic chemotherapy versus hepatic resection alone. Cl, confidence interval.

significantly decreased recurrence rate (p = 0.046) [12].
Carmofur also improved the recurrence-free survival
rates of patients with stage | disease (p = 0.04).
However, in patients with stage Il disease no significant
difference was observed (p = 1.00) [14]. Then,
Yamamoto and co-workers [14] concluded that the
potential benefits of carmofur on tumor recurrence
should be weighed against the risks of adverse
reactions in patients with mild liver dysfunction. In the
third study, the recurrence-free survival curves in the
groups were similar (p = 0.87) [13]. However, all the
three trials [15-17] showed that no statistical difference
in the disease-free survival curves between the control
and COSC with or without other type of chemotherapy
groups was observed.

The meta-analysis of three RCTs [12-14] also did
not revealed statistically significant less incidence of
the 1-, 3- and 5-year HCC recurrence rate, with pooled
ORs of 0.92 (95% CI 0.62-1.35, p = 0.66), 0.82 (95%
Cl1 0.66-1.01, p = 0.06) and 0.84 (95% CI 0.71-1.01, p =
0.06), respectively (Figure 3).

Adverse Effects of Adjuvant COSC

There were no treatment-related deaths. In the
study by Xia and coworkers [12], adverse reactions

were generally mild. Nausea (23.3%) and diarrhea
(16.7%) were the most common adverse effects of oral
capecitabine. Two patients (7%) withdrew from
capecitabine therapy because of repeated grade Il
nausea or low white blood cell and platelet counts.
Though treatment with uracil-tegafur was temporarily or
permanently discontinued in 41% patients because of
adverse effects, negligible toxicity on liver function was
observed. Moreover, all adverse events responded to
conservative therapy [13]. However, carmofur intake
was suspended due to side-effects in nine of 21
(42.9%) patients with clinical stage | and in three of six
(50%) with stage Il cirrhosis, although the symptoms
resolved within 2 months since of the drug. Most of the
adverse effects were neuropathy (18.5%) or liver
dysfunction (18.5%) [14].

DISCUSSION

The aim of this systematic review was to assess the
evidence of the impact of HR plus COSC on OS and
tumor recurrence or recurrence-free survival rates for
HCC patients. On the whole, adjuvant COSC with
capecitabine, uracil-tegafur, or carmofur was well
tolerated by most HCC patients. Two included RCTs
indicated that adjuvant COSC significantly decreased
the recurrence rate of HCC patients after curative HR
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Adjuvant COSC Control
1.1.1 1-year recurrence rate
Hasegawa 2006 23 79 21 80 53.3%
Xia 2010 T 30 11 30 281%
Yamamoto 1996 6 35 7 32 18.7%
Subtotal (95% CI) 144 142 100.0%
Total events 36 39

Heterogeneity: Chi* = 1.45, df = 2 (P = 0.49); 1= 0%
Test for overall effect: Z = 0.44 (P = 0.66)

1.1.2 3-year recurrence rate

Hasegawa 2006 42 79 44 80 49.9%
Xia 2010 13 30 21 30 239%
Yamamoto 1996 17 35 22 32 262%
Subtotal (95% CI) 144 142 100.0%
Total events 72 a7

Heterogeneity: Chi*=3.13,df=2 (P =0.21); I’ = 36%
Test for overall effect: Z = 1.91 (P = 0.06)

1.1.3 5-year recurrence rate

Hasegawa 2006 48 79 49 80 49.3%
Xia 2010 16 30 23 30 23.3%
Yamamoto 1996 20 35 26 32 275%
Subtotal (95% CI) 144 142 100.0%
Total events 84 98

Heterogeneity: Chi=3.73, df =2 (P = 0.15); I* = 46%
Test for overall effect: Z = 1.88 (P = 0.06)

Zhong and Li
Risk Ratio Risk Ratio
A i o, i o,
1.11[0.67, 1.83]
0.64 [0.29, 1.42] ol
0.78 [0.29, 2.09] =
0.92 [0.62, 1.35] ~tii—
0.7 [0.73, 1.29)] ——
0.62 [0.39, 0.99] — =
0.71[0.47,1.07] —=
0.82 [0.66, 1.01] N
0.99[0.77,1.27] ——
0.70 [0.47, 1.03] =
0.70 [0.50, 0.98] —
0.84 [0.71, 1.01] .
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05 07 1 15 2
Favours adjuvant COSC  Favours control

Figure 3: Meta-analysis of hepatocellular carcinoma recurrence in randomized trials comparing hepatic resection plus
conventional oral systemic chemotherapy versus hepatic resection alone. Cl, confidence interval.

[12,14]. However, meta-analysis showed that there was
no statistical significance for OS and tumor recurrence.
Moreover, other two RCTs [15,16] which explored the
efficacy of adjuvant COSC plus transarterial
chemotherapy and one case-control trial [17] also did
not reveal statistical benefit of adjuvant COSC. The
results were consistent with the former studies which
evaluated the efficacy of COSC [9,18] and systemic
intravenous chemotherapy for advanced HCC [19-22].
Therefore, conventional systemic therapy with single or
combination agents did not provide survival benefits.

Theoretically, adjuvant COSC may prevent
metastatic recurrence caused by HCC cells present in
the microcirculation which were not identified by
preoperative imaging, with fewer severe side effects on
the liver. It is said that tumoricidal effects on lesions in
the precancerous stage will be achieved by oral intake
of anticancer agents which induces a high portal drug
concentration [14]. As a matter of fact, systemic
chemotherapy is often difficult to carry out on cirrhotic
HCC patients after HR. First, most of the HCC patients
were with cirrhosis. Anticancer drugs may lead to more
impaired liver function. Hence, cirrhosis has a
significant impact on the pharmacokinetics of systemic
therapy for HCC. Unlike other cancers, most of deaths
in HCC patients are due to liver disease rather than to

HCC [13]. In cirrhosis patients, adjuvant chemotherapy
is associated with worse disease-free survival and OS
by negatively affecting liver function [14,23]. Secondly,
some drug resistance genes of HCC cells, such as p-
glycoprotein, glutathione-S-transferase, heat shock
proteins, and mutations in p53, are over-expressed
[24,25]. These genes may reduce the effect of the
drugs. Even more, accelerated repopulation of
surviving tumor cells can occur after sequential
chemotherapy [26]. Marginally higher incidence of
advanced recurrence in the adjuvant COSC group is
observed in the study by Hasegawa and co-workers
[13]. Lai et al. [27] reported that adjuvant chemotherapy
was associated with more frequent extrahepatic
recurrences and a worse outcome. These reasons lead
to the systemic chemotherapy not widely used. On the
other hand, few trials with small sample size is another
reason leading to controversial trials results. Meta-
analysis showed that adjuvant COSC was likely to
decrease the recurrence rate and improve the OS.
However, no statistical benefit was observed.

Most of the included HCC patients in this systematic
review were with hepatitis B/C virus and/or cirrhosis. In
addition, all included patients underwent HR. However,
hepatitis, cirrhosis, and HR may not affect the efficacy
of chemotherapy by itself.
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Nowadays, some double-blind, multicenter, Phase
[l RCTs indicate that oral sorafenib is effective for the
treatment of advanced HCC [28-30]. A Phase lll trial is
ongoing to evaluate the safety and efficacy of adjuvant
sorafenib compared to placebo in the treatment of
HCC. Hopefully, oral sorafenib may be an appropriate
option for the treatment of HCC after curative HR.

A major drawback of this review is that the number
of the included patients, who all may be Asian, was
relatively small. Though we systematically searched
Medline, Embase and the Cochrane Library databases,
it may lead to risk of random errors. Besides, some of
the important characteristics of patients, such as tumor
size and hepatitis status, were not described. In
addition, the randomization procedure and allocation
concealment remained unclear in some studies.
Because of these limitations, the results and the
conclusions should be interpreted with caution.

In summary, though adjuvant COSC was well
tolerated, our results offer no benefits of adjuvant
COSC in HCC patients undergoing curative HR.
Further trials should be conducted to explore new ways
of adjuvant therapies, such as multikinase inhibitor.
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