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ABSTRACT

Background. The purpose of this study was to determine
the prognostic significance of clinical factors and staging
systems for survival of hepatocellular carcinoma (HCC)
patients who are candidates for therapeutic clinical trials.

Methods. From December 1990 to July 2005, 236 patients
with unresectable HCC were enrolled into six published
phase II trials assessing various therapeutic regimens. Of
these, 156 chemotherapy-naive patients with Child-Pugh
class A and Barcelona Clinic Liver Cancer stage C disease
were included in this analysis. Twenty-seven relevant clin-
ical characteristics were analyzed to identify prognostic
factors of survival. Beyond these prognosticators, the pre-
dictive ability of eight staging systems (the tumor-node-
metastasis, Okuda, Cancer of the Liver Italian Program
[CLIP], Chinese University Prognostic Index, Japanese In-
tegrated Staging, Tokyo, National Taiwan University Risk
Estimation, and Advanced Liver Cancer Prognostic Sys-

tem [ALCPS] score) were compared using the Akaike in-
formation criteria.

Results. The median overall survival time was 129 days
(95% confidence interval, 111-147 days). Significant pre-
dictors of a shorter overall survival time were an Eastern
Cooperative Oncology Group performance status score
=2, the presence of symptoms, ascites, an aspartate
transaminase level more than two times the upper limit of
normal, and regional lymph node involvement. The AL-
CPS and CLIP scores were superior to the other systems
for predicting survival.

Conclusions. The prognosis of patients with advanced
HCC who are candidates for therapeutic clinical trials is
affected by several factors related to the patient, liver func-
tion, and the tumor. The ALCPS and CLIP scores appear
to be superior to the other systems for predicting survival.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most common
malignancy and the third leading cause of cancer-related mor-
tality globally [1, 2]. Surgical resection and liver transplanta-
tion may provide curative opportunities, but these options
benefit <20% of HCC patients [3]. Traditionally, patients with
unresectable or metastatic disease that is not suitable for lo-
coregional therapies are candidates for systemic chemother-
apy; however, conventional cytotoxic chemotherapy has
shown little effect on patient survival outcomes. Recently, two
large-scale, placebo-controlled, randomized, phase III studies
demonstrated that sorafenib provides a survival advantage for
patients with advanced HCC [4, 5]. Nevertheless, sorafenib
has only modest anti-HCC activity [4, 5]. Therefore, clinical
trials exploring novel therapeutic agents for the treatment of
patients with advanced HCC are still urgently needed.

Prognosis prediction is important in guiding treatment op-
tions for cancer patients. Factors affecting the overall survival
outcomes of HCC patients can be classified into three groups:
tumor factors (such as the a-fetoprotein [AFP] level, tumor
size, tumor extent, and portal vein thrombosis), liver function
reserve (using Child-Pugh classification), and patient factors
(age, performance status) [6]. Several staging and prognostic
systems have been proposed and incorporate a variety of the
above factors. Some of these systems include the tumor—-node—
metastasis (TNM) stage [7], Okuda stage [8], Cancer of the
Liver Italian Program (CLIP) score [9], Barcelona Clinic Liver
Cancer (BCLC) stage [10], Chinese University Prognostic In-
dex (CUPI) stage [11], Japanese Integrated Staging (JIS) score
[12], Tokyo score [13], National Taiwan University Risk Es-
timation (NATURE) score [6], and Advanced Liver Cancer
Prognostic System (ALCPS) score [14]. These staging systems
are derived from different patient populations and may be use-
ful for categorizing HCC patients into various risk groups [6—
15]. Of the above-mentioned staging systems, only the ALCPS
score were constructed to predict the survival outcome of pa-
tients with advanced HCC.

The overall survival time of patients with unresectable
HCC is short, with a median survival duration <1 year. Be-
cause HCC is a heterogeneous disease, the clinical courses of
patients with similarly advanced disease are diverse. The
1-year survival rates of untreated patients with unresectable
HCC in 25 randomized control trials were in the range of 10%—
72% [16]. The BCLC classification stratifies patients with un-
resectable HCC into three categories: intermediate (stage B),
advanced (stage C), and end stage (stage D). However, the sur-
vival times of patients categorized in the same BCLC stage are
still widely variable. Survival-related endpoints are important
elements in the design of HCC clinical trials exploring novel
therapeutic agents [17]. Although homogeneous patient popu-
lations are often selected for the evaluation of new agents [16],
variations in the survival outcomes of patients in clinical trials
are still significant. We conducted six prospective systemic
therapeutic trials (supplemental online Fig. S1) for patients
with advanced HCC before the era of sorafenib [18-23]. De-
spite similar eligibility criteria, obvious variations in the sur-
vival outcomes of patients were observed in the six trials, with
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the median survival time in the range of 96—137 days (supple-
mental online Table S1). Therefore, factors determining the
survival outcome of patients with advanced HCC who are eli-
gible for participating in therapeutic drug trials are important
in trial design and data interpretation. Nevertheless, prognostic
information is scarce in the literature for this specific patient
population.

The Panel of Experts in HCC-Design Clinical Trials rec-
ommended including patients with Child-Pugh class A disease
and a specific BCLC stage disease in HCC clinical trials [16],
and patients with BCLC stage C HCC constitute the vast ma-
jority of patients enrolled in HCC drug trials [17]. Therefore,
HCC patients with BCLC stage C and Child-Pugh class A dis-
ease are an ideal target population for participating in novel
therapeutic trials and can also be used to identify prognostic
factors for this group of patients. The purpose of this study was
to identify independent prognostic factors of survival in HCC
patients diagnosed with BCLC stage C and Child-Pugh class A
disease who are candidates for therapeutic clinical trials. The
prognostic values of various staging systems were also ex-
plored. The authors hypothesized that better patient selection
and clinical trial design may be achieved on the basis of this
prognostic information.

METHODS

Study Population

From December 1990 to July 2005, data from 236 patients with
advanced HCC enrolled in six prospective systemic therapeu-
tic trials (supplemental online Table S1) were reviewed [18—
23]. Each of the trials was approved by the local institutional
review boards and written informed consent was obtained be-
fore trial enrollment. The diagnosis of HCC was established
either by histological examination or by fulfilling all the fol-
lowing four criteria: (a) the presence of liver cirrhosis and/or
chronic viral hepatitis infection, (b) the presence of hepatic tu-
mor(s) with imaging findings (i.e., ultrasonography, computed
tomography) compatible with HCC, (c) persistent AFP eleva-
tion =400 ng/mL, and (d) no evidence of gastrointestinal or
other primary cancer. Patients included in this study were not
candidates for definitive surgical resection or local therapies of
higher priority. All patients had radiographically measurable
disease and acceptable bone marrow (hemoglobin =10 g/dL,
WBC =3,000/uL, platelet count =75,000/uL), liver (biliru-
bin =4.0 mg/dL), and renal (creatinine =2.0 mg/dL) function.
All patients included in the current analysis had Child-Pugh
class A and BCLC stage C disease. Patients previously treated
with systemic anticancer therapy before enrollment in the six
clinical trials were excluded from this analysis.

Treatment Plan, Response Assessment, and
Survival Evaluation

The protocol treatments of the six trials are shown in supple-
mental online Table S1. Four of the six clinical trials involved
traditional chemotherapeutic agents. The first trial involved
oral etoposide (VP-16) and low-dose tamoxifen (VP-16 trial)
[18]. The second trial studied doxorubicin and high-dose ta-
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moxifen (HTD trial) [19]. The third and fourth trials studied
doxorubicin, high-dose tamoxifen, and interferon-o2b (I-HTD
trial) and doxorubicin encapsulated with pegylated liposome
(PLD trial), respectively [20, 21]. In the fifth and sixth trials,
patients received oral thalidomide (Thalidomide trial) [22] or
1.v. arsenic trioxide (AS,Oj trial) [23]. Each of the six study
treatments were continued until disease progression or the de-
velopment of intolerable toxicity.

Clinical responses were evaluated using routine history,
physical examination, laboratory tests, and imaging studies,
including computed tomography performed every 4—8 weeks.
Objective tumor response was assessed using the Response
Evaluation Criteria in Solid Tumors (RECIST) [24] in the
AS,0; trial and the World Health Organization (WHO) crite-
ria [25] in the remaining five trials. The overall survival time
was calculated from the date that the systemic anticancer ther-
apy was started until the date of death or last follow-up. At the
time of analysis (June 2011), 234 of the 236 patients (99%) had
died.

Prognostic Factors and Staging Systems
Twenty-seven clinical factors relating to the patient, organ
function reserve, and the tumor were evaluated to determine
their prognostic value for predicting overall survival outcome.
Cirrhosis was defined on the basis of either histologic or radio-
logic evidence. Prior local treatment included transarterial che-
moembolization, local ablative therapy, and radiotherapy.
Vascular invasion was determined based on imaging studies.
Portal hypertension was defined as the presence of splenomeg-
aly and thrombocytopenia (platelet count <1 X 10%/uL). The
TNM stage [7], Okuda stage [8], CLIP score [9], CUPI stage
[11],JIS score [12], Tokyo score [13], NATURE score [6], and
ALCPS score [14] were calculated for each included patient
using 19 of our 27 clinical factors.

Statistical Analysis

Data analyses were performed using SAS 9.1 software (SAS
Institute, Inc., Cary, NC). In statistical testing, a two-tailed p-
value =.05 was considered statistically significant. The sur-
vival curve was plotted using the Kaplan—-Meier method. The
log-rank test was used for univariate analyses of the potential
predictors of overall survival outcomes. Multivariate analyses
were conducted to evaluate the prognostic value of the avail-
able 27 clinical factors by fitting a Cox proportional hazards
model. Then, the prognostic value of each of the eight staging
or scoring systems was assessed. After fitting a simple Cox
proportional hazards model, their discriminatory abilities for
predicting overall survival outcome were compared based on
the values of the Akaike information criteria (AIC), with
smaller AIC values indicating that the system was more favor-
able for predicting the overall survival outcome. To ensure
quality of the analyses, basic model-fitting techniques for (a)
variable selection, (b) goodness-of-fit assessment, and (c) re-
gression diagnostics (including residual analysis, influence
analysis, and check of multicollinearity) were used in our re-
gression analyses.

Prognosis of HCC Trial Candidates

Patients with advanced HCC
receiving systemic therapy in
the clinical trials (n=236)

BCLC stage
B (n=3); D (n=11); Missing (n=3)

BCLC stage
C (n=219)

Child-Pugh class
B (n=42)

Child-Pugh class
A (n=177)

Chemotherapy-naive
(n=156)

Figure 1. Patient flow diagram.
Abbreviations: BCLC, Barcelona Clinic Liver Cancer; HCC,
hepatocellular carcinoma.

With prior systemic therapy
(n=21)

1.07

Probability of Survival

0.0
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Overall Survival (days)
Figure 2. Overall survival probability of chemotherapy-naive
hepatocellular carcinoma patients with Barcelona Clinic Liver
Cancer stage C and Child-Pugh class A disease in the therapeutic
drug trials (n = 156).

RESULTS

Patients Characteristics

Of the 236 patients included in the six clinical trials, 156 were
included in this analysis. As described in Figure 1 and Table 1,
there were 126 male and 30 female patients. The median age
was 52 years (range, 2182 years). One hundred twelve (72%)
patients were positive for the hepatitis B surface antigen and 26
(17%) patients had antibodies against the hepatitis C virus
(HCV). A serum AFP level =400 ng/mL was measured in 109
(70%) patients. Portal vein thrombosis and extrahepatic metas-
tasis was present in 79 (51%) and 93 (60%) patients, respec-
tively. The majority of patients had tumors classified as TNM
stage IV (60%), Okuda stage II-I11 (50%), and CLIP score 4—6
(21%). Fifty-six (36%) of the 156 patients had disease recur-
rence after prior surgery. Ninety-two (59%) patients under-
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Table 1. Baseline demographic and clinical characteristics of patients
Trial

Characteristic p-value All  VP-16 HTD I-HTD PLD Thalidomide AS,O;
Median overall survival, days 368 129 123 118 170 127 130 118
n of patients <.001 156 21 32 25 25 40 13
Median age, yrs <.001 52 53 46 45 51 60 53
Sex, % male 677 81 76 88 72 84 80 85
ECOG performance status score 2-3, %  <.001 22 48 25 20 20 15 0
HBsAg™", % .002 72 62 88 64 84 60 77
Anti-HCV™", % .001 17 10 6 8 28 28 15
AFP =400 ng/dL, % 181 70 67 66 80 80 70 46
Portal vein thrombosis, % 34 51 57 63 56 44 33 69
Extrahepatic metastasis, % .019 60 33 56 64 84 65 39
Prior local treatment, % <.001 59 43 50 44 56 83 69
Staging system

TNM 1V, % 311 60 33 56 68 84 65 39

Okuda II-111, % .044 50 52 72 36 32 50 54

CLIP 4-6, % 571 21 24 34 12 12 18 31
Abbreviations: AFP, a-fetoprotein; AS,0s5, arsenic trioxide; CLIP, Cancer of the Liver Italian Program; ECOG, Eastern
Cooperative Oncology Group; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; HTD, high-dose tamoxifen and
doxorubicin; I-HTD, interferon-a2b plus high-dose tamoxifen and doxorubicin; PLD, pegylated liposomal doxorubicin;
TNM, tumor—node—metastasis; VP-16, etoposide.

went radiotherapy or transarterial chemoembolization prior to
drug treatment.

Variation in Survival Outcomes and Baseline
Clinical Characteristics

Allsix clinical trials had similar patient eligibility criteria. Spe-
cifically, eligible patients had advanced HCC not amenable to
either surgical resection or local therapies. All included pa-
tients had an adequate performance status and adequate bone
marrow, liver, and kidney function. Although the eligibility
criteria restrained the heterogeneity of the enrolled patients,
the survival rates of patients in these six phase II trials were
significantly different (e.g., PLD versus thalidomide, p =
.0376; PLD versus AS,05, p = .0405) (supplemental online
Fig. S1). The median survival in the six trials, ranged from 96
days in the PLD trial to 137 days in the I-HTD trial (supple-
mental online Table S1), was 119 days (Fig. 2). To further in-
vestigate the variation in patient survival outcomes in different
trials, the baseline clinical characteristics of the patients were
analyzed. As shown in Table 1, all selected parameters were
significantly different among the six trials (despite their simi-
lar eligibility criteria) except for the male-to-female ratio, rate
of AFP elevation (=400 ng/mL), and the presence of portal
vein thrombosis. Further, the stage distribution of patients was
uneven among the six trials (Table 1). The percentages of pa-
tients with Okuda stage II-1II disease (p = .044) were signif-
icantly different among the trials; however, the numbers of
patients with advanced TNM (stage IV) and CLIP stage (score
4-6) were not statistically significant.
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Identification of Prognostic Factors for Survival
Outcome

To explore the determinants of survival outcome for HCC pa-
tients diagnosed with BCLC stage C and Child-Pugh class A
disease who were candidates for therapeutic clinical trials, the
prognostic significance of the 27 clinical factors related to the
patient, major organ function, and the tumor was examined us-
ing univariate analyses (Table 2). Fourteen factors were sig-
nificantly associated with a worse overall survival outcome.
These included an Eastern Cooperative Oncology Group
(ECOGQG) performance score =2, the presence of symptoms, the
presence of ascites, abdominal pain, weight loss, albumin
<2.8 g/dL, ALP =240 IU/L, aspartate transaminase (AST)
more than two times the upper limit of normal, a tumor size >5
cm, tumor extent >50% of the liver, tumor number greater
than three, portal vein thrombosis, infiltrative tumor, and re-
gional lymph node involvement (Table 2).

Multivariate analysis identified five statistically significant
independent predictors of a worse overall survival outcome in
the Cox proportional hazards model (Table 3). For patient fac-
tors, the presence of symptoms (hazard ratio [HR], 1.524; 95%
confidence interval [CI], 1.009-2.301; p = .045) and the pres-
ence of ascites (HR, 2.79; 95% CI, 1.621-4.801; p < .001)
were significant. For organ function—related factors, an AST
level more than two times the upper limit of normal (HR,
1.527; 95% CI, 1.031-2.261; p = .035) was significant. For
tumor factors, only regional lymph node involvement (HR,
1.997;95% CI, 1.259-3.167; p = .003) was significant. In ad-
dition, better patient performance status (ECOG score =1) was
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Table 2. Univariate analysis of clinical factors associated with overall survival
Patient Overall survival
Factor n % )/ HR 95% CI
Patient factor
Age >55 yrs 68 44 .969 1.006 0.732-1.384
Male 126 81 .588 1.119 0.746-1.678
ECOG PS score =2 34 22 .001 1.965 1.331-2.903
HbsAg™* 112 72 .166 1.304 0.896-1.896
Anti-HCV ™" 26 17 .385 0.824 0.532-1.276
Cirrhosis 123 79 .107 1.192 0.893-1.871
Symptom 106 68 <.001 1.964 1.391-2.772
Ascites 22 14 <.001 3.347 2.068-5.419
Abdominal pain 81 52 <.001 2.105 1.526-2.904
Weight loss 39 25 .042 1.462 1.013-2.111
Prior local treatment 92 59 .066 0.69 0.498-0.956
Major organ function
Prothrombin time >15 seconds 30 19 415 1.181 0.791-1.763
Albumin <2.8 g/dL 2 1 .001 11.031 2.601-46.776
Total bilirubin >2 mg/dL 9 6 497 0.791 0.402-1.555
ALP =240 TU/L 104 67 .004 1.64 1.169-2.302
AST >2X ULN 80 51 .001 1.705 1.238-2.35
Creatinine >1.5 mg/dL 5 3 937 0.964 0.395-2.356
Platelets <1 X 10°/uL 13 8 193 0.679 0.378-1.217
Portal hypertension 21 13 .333 1.26 0.789-2.011
Tumor factor
AFP =400 ng/dL 109 70 472 1.136 0.802-1.61
Tumor size >5 cm 102 65 <.001 2.033 1.436-2.88
Tumor extent >50% 70 45 .001 1.717 1.247-2.364
Tumor number more than three 101 65 .044 1.407 1.009-1.962
Portal vein thrombosis 79 51 .039 1.398 1.018-1.922
Infiltrative tumor 46 29 .043 1.433 1.011-2.031
Regional lymph node involvement 32 21 .023 1.584 1.065-2.356
Extrahepatic metastasis 93 60 .686 0.935 0.676-1.294
Abbreviations: AFP, a-fetoprotein; ALP, alkaline phosphatase; AST, aspartate transaminase; CI, confidence interval; HR,
hazard ratio; ECOG PS, Eastern Cooperative Oncology Group performance status; HBsAg, hepatitis B surface antigen;
HCYV, hepatitis C virus; ULN, upper limit of normal.

associated with a better overall survival outcome (HR, 0.562;
95% CI, 0.355-0.889; p = .014).

Prognostic Value of Staging Systems

In addition to the above-mentioned independent prognostic fac-
tors, statistical analyses were performed to establish or verify the
predictive abilities of the eight staging systems that are commonly
used in HCC patients. We found that the ACLPS and CLIP scores
had the lowest AIC values (Table 4), indicating that they had rel-
atively better predictive abilities for overall survival outcome than
the other systems for the HCC patients included in drug trials. As
shown in Table 4, three of the five identified prognostic factors in

our multivariate analysis (symptoms, ascites, regional lymph
node involvement) were also included in some of the staging sys-
tems. Because each staging system had some deficiencies to
cover the five prognostic factors, the AIC values of these staging
systems were slightly higher than that of our model (AIC,
1735.87; p < .001) (Table 3), which plausibly fitted our patients
and had the best ability in predicting their survival.

Di1SCUSSION

To the best of our knowledge, this is the first prognostic anal-
ysis of HCC patients with BCLC stage C and Child-Pugh class
A disease enrolled in prospective clinical trials. The selected
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Table 3. Multivariate analysis of prognostic factors associated with overall survival probability assessed by fitting a Cox
proportional hazards model with the stepwise variable selection method
Covariate Coefficient estimate SE X )/ HR 95% CI
Patient factor

Symptoms 0.421 0.210 4.020 .045 1.524 1.009-2.301

Ascites 1.026 0.277 13.728 <.001 2.790 1.621-4.801

ECOG PS score =1 —0.576 0.234 6.05 .014 0.562 0.355-0.889
Major organ function

AST >2X ULN 0.423 0.200 4.457 .035 1.527 1.031-2.261
Tumor factor

Regional lymph node involvement 0.691 0.235 8.629 .003 1.997 1.259-3.167
n = 156.
Value of Akaike information criteria = 1,735.87 (p < .001).
Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard
ratio; SE, standard error; ULN, upper limit of normal.
Table 4. Comparison of prognostic values among staging and scoring systems for hepatocellular carcinoma

ECOG
Akaike PS Regional
information score AST lymph node

Staging or scoring systems criteria Symptom Ascites =1 >2XULN involvement
Advanced Liver Cancer Prognostic System 1,797.95 + +
Cancer of the Liver Italian Program 1,798.82 +
Okuda 1,802.98 I
Tokyo 1,803.22
National Taiwan University Risk Estimation  1,803.63 +
Chinese University Prognostic Index 1,804.73 + + +
Japanese Integrated Staging 1,805.60 A I
Tumor—node—metastasis 1,806.27 +

n = 156.

upper limit of normal.

+ indicates that the prognostic variable is one of the components used in the scoring system.
Abbreviations: AST, aspartate transaminase; ECOG PS, Eastern Cooperative Oncology Group performance status; ULN,

patients represent a large target population for HCC drug trials.
This study cohort also represents a group of patients with rel-
atively homogeneous clinical features, compared with other
patients with HCC, which is a disease notorious for its hetero-
geneity.

In the present study, a variety of prognostic factors were
associated with the survival outcome of patients with ad-
vanced HCC who were candidates for prospective therapeu-
tic clinical trials. These included patient factors such as
performance status (ECOG score =1 or >1), the presence
of symptoms, and the presence of ascites; one major organ
function related factor (AST more than two times the upper
limit of normal); and one tumor factor (regional lymph node
involvement). In addition, this study demonstrated that the
ALCPS and CLIP scores were relatively better than the
other commonly employed staging/scoring systems in pre-
dicting the overall survival outcome of advanced HCC pa-
tients eligible for therapeutic clinical trials.

www.TheOncologist.com

Predicting prognosis allows the patient and physician to
make decisions for optimal therapies. Nevertheless, prognostic
factors for HCC patients are often challenging to establish be-
cause of the heterogeneous patient populations. Prognostic
factors for HCC patients receiving surgical resection have
been extensively studied before [26—33]. On the other hand,
studies of prognostic factors for patients with advanced HCC
are few. In a retrospective single-institutional study of 149 pa-
tients with unresectable HCC after combination chemother-
apy, vascular involvement and liver cirrhosis were related to a
shorter survival time [34]. Fifty (34.0%) of the 149 patients
were ultimately recruited into a prospective therapeutic drug
trial. In another study, including 233 patients with unresectable
HCC enrolled in two phase III clinical trials of palliative che-
motherapy or hormonal therapy, higher total bilirubin level
and worse quality-of-life scores were associated with a shorter
survival time [35]. In the current study, we found that five
prognostic factors (ECOG score >1, symptoms, ascites, AST
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more than two times the upper limit of normal, and regional
lymph node involvement) were independently associated with
a worse survival outcome in patients with advanced HCC with
BCLC stage C and Child-Pugh class A liver function, the most
representative patient cohort for therapeutic clinical trials.
Therefore, those five prognostic factors should be considered
when interpreting the results of phase II clinical trials for ad-
vanced HCC.

A number of staging systems have been proposed for pre-
dicting survival outcomes and guiding therapeutic options for
patients with HCC [6—14]. In this study, the ALCPS and CLIP
scores were superior to the other systems in predicting the
overall survival outcome of HCC patients with BCLC stage C
and Child-Pugh class A disease enrolled in prospective clinical
trials (Table 4). Nevertheless, the differences among the vari-
ous scores were only marginal in terms of the AIC value, indi-
cating that the predictive powers of these commonly used
staging systems are not significantly distinct. Because some of
the scoring systems, including the TNM, CUPI, JIS, and To-
kyo systems, were established for patients treated using med-
ical ablation or surgical resection [6], it is therefore not
unexpected that the predictive power of these systems is un-
satisfactory. The NATURE system was established to guide
treatment options such as surgery, chemoembolization, and
systemic therapy. Therefore, this staging system is especially
applicable to the population of patients with early to advanced
stage HCC. The predictive power of the NATURE system
could be lower in a narrow spectrum of HCC patients (e.g.,
those with BCLC stage C and Child-Pugh class A disease). In
a French study of patients with advanced HCC who were en-
rolled in therapeutic trials, the CLIP, BCLC, and Okuda stag-
ing systems were compared for predicting survival [36]. The
CLIP score appeared to be the best staging system to predict
prognosis in patients with advanced HCC receiving trial ther-
apy in the French study [36]. Similarly, Huitzil-Melendez et al.
[37] compared the accuracy at predicting survival outcome
of the TNM (sixth edition), Okuda, BCLC, CLIP, CUPI,
JIS, and Groupe d’Etude et de Traitement du Carcinome
Hepatocellulaire systems for patients with advanced HCC.
They found that the CLIP system was again the most infor-
mative staging system.

The ALCPS is a novel prognostic system designed for
HCC patients not amenable to surgical intervention, chemo-
embolization, or local ablative procedures and was established
based on a large hepatitis B virus (HBV) prevalent Chinese
population [14]. The patients included in the study used to con-
struct ALCPS scores were similar to those in the present study
because both cohorts consisted of patients with advanced HCC
not suitable for local therapies but with relatively good organ
function reserve. In addition, the majority of patients in both
groups had chronic HBV infection. Nevertheless, the patients
included in the current study tended to be younger (median
age, 52 years versus 59 years), had fewer symptoms (68%
versus 87%), and had better liver function (Child-Pugh class

Prognosis of HCC Trial Candidates

A, 100% versus 49%) because they were selected to fit the
eligibility criteria for HCC drug trials. These minor differ-
ences in patient characteristics may explain why the pattern
of independent risk factors predicting patient survival out-
come in the current study was distinct from that of the
ALCPS investigation [14].

There are several limitations to the current study. First, the
prognostic factors revealed in this study may not be the same as
those for patients with advanced HCC in Japan and western
countries because the majority of our patients had HBV-asso-
ciated HCC (72%), whereas HCV and alcoholism are the main
etiologies for HCC in Japan and western countries. Another
limitation of this study is the lack of a validation set of patients
with advanced HCC to confirm the predictive capacity and ac-
curacy of the prognostic factors found in the current study. Fur-
thermore, not all the therapeutic regimens in this analysis were
proven to produce survival benefits for patients with advanced
HCC. The prognostic factors for sorafenib-based and other
novel regimens may be largely different from those found in
the current study. Nonetheless, all the patients included in this
analysis were recruited into prospective clinical trials and all
prognostic factors were prospectively collected. The prognos-
tic information collected in this analysis is undoubtedly valu-
able for future prospective clinical trials of systemic therapies
for patients with advanced HCC in Asian countries.

In summary, this study demonstrates that the overall sur-
vival probability of HCC patients with BCLC stage C and
Child-Pugh class A disease in prospective clinical trials is af-
fected by factors related to the patients themselves, their liver
function, and the tumors. The ALCPS and CLIP scores appear
to be mildly superior to the other staging or scoring systems for
predicting the overall survival outcome in this HCC patient
population. Establishment of a trial dataset including patients
from different ethnic backgrounds and etiologies is required
for better estimating prognosis, which is the basis of good trial
design, in patients with advanced HCC receiving systemic
therapy in prospective clinical trials.
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