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Prognostic Factors for Hepatocellular Carcinoma: Is it ready for

Primetime?
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Hepatocellular Carcinoma (HCC) is a major disease burden in the
world [1]; although it is more prevalent in Africa and Asia, in Western
countries such as the US, its incidence has been climbing rapidly since
1970s [2], and hepatitis C (HCV) related HCC is the fastest growing
cause of cancer related death in the US [3]. Due to the diverse etiology
and differential distribution of HCC throughout the world, multiple
staging systems have been developed in attempt to predict prognosis
for patients with HCC.

Currently there are at least 7 staging systems that have been used
in various parts of the world in HCC. Barcelona Clinic Liver Cancer
(BCLC) [4], Cancer of the Liver Italian Program (CLIP) [5,6], the
Groupe d’Etude et de Traitement du Carcinome Hepatocellulaire
Prognostic classification (GETCH) (French classifying system) [7]
originated in Europe, Okuda [8], Japan Integrated Staging Score (JIS
score) [9,10] and Chinese University Prognostic Index (CUPI) [11]
were developed in Asia and TNM, although initially designed in Japan,
was later revised and incorporated into its sixth edition by the US [12].

BCLC staging has been regarded as the standard staging system in
clinical trial design, which was initially developed retrospectively, but
later validated in 2 prospective studies in patients that ranged from very
early stage to metastatic disease [13,14]. It not only divides patients into
various stages, but it also suggests appropriate intervention necessary
to treat HCC at each stage. For instance, curative surgery results in
one of the most desirable outcomes, which applies to highly selected
patients with very early stage of HCC. Patients usually have preserved
hepatic function with normal bilirubin without portal hypertension
and a very small liver nodule that is <2 cm [4], which is well described
by the BCLC staging system.

In a retrospective study with most HBV related HCC and similar
number of patients and patient population, higher TNM staging
and positive resection margin predicted worsening OS [14]. Such
information was not surprising, considering that surgical margins has
always been a major predictor for tumor recurrence, and that TNM
staging system was originally designed for patients with HCC who
underwent surgical resection, which was later prospectively validated in
Asian patients [15-18]. Another study where Hepatitis B (HBV) related
HCC was also the predominant etiology included patients with bigger
tumor size (median diameter of 6.4 cm) and higher number of tumor
nodules (up to 6). Among 572 patients, 6 parameters that predicted
worse OS were not only extracted, but also validated retrospectively:
bigger tumor size, increasing number of tumor nodules, higher TNM
staging, venous infiltration, higher serum AFP and lower total albumin
[19]. Although powered by a large number of patients, this study
was difficult to interpret due to its relative heterogeneity of patient
population. A more homogeneous study focused on only TNM stage
IVA patients with prospective follow up, the invasion of the portal
or hepatic veins and presence of cirrhosis independently predicted
worse OS [20]. In a prospective study of HCC patients with 10 year
follow up after curative resection, 146 patients with HBV related HCC
with cirrhosis were compared with similar cohort of patients without
cirrhosis. After adjusting for TNM stage in patients with tumor = or <5

cm, there was no survival difference between patients with or without
cirrhosis [21]. Venous invasion, preoperative AST level >100 iu/ml
and perioperative transfusion in these patient populations led to worse
OS. Similar findings were seen in a retrospective analysis; the Overall
Survival (OS) of HCV related HCC was worse in patients with serum
Alpha Fetoprotein (AFP) = or >1000 ng/ml and vascular invasion [22].
In a large retrospective study involving 879 patients with HCC who
underwent curative hepatectomies, TNM seventh edition was shown
to accurately predict 5 year survival rates for stages I, IT and III [23].
Its predictive values among stages IIIA, B and C improved when
additional parameters such as AST>68 u/l, AFP>200 ng/ml and blood
loss of >500 cc were provided. Although all of the above studies were
derived from single institution experience from Asia, TNM seems to be
the predominant staging system that could predict OS in patients who
had curative resection, its predictive values can be enhanced by factors
involving hepatic reserve such as AST and tumor marker AFP.

Any asymptomatic patients without extra hepatic spread who do
not fulfill the criteria for either resection, ablation or transplantation fall
into the category of intermediate stage, again described in BCLC and
confined to patients with Child Pugh Class of A or B [4]. Such patients
are offered Transcatheter Arterial Chemoembolization (TACE), a
modality unique to HCC that generates debate for its utility in OS. One
study examined 128 patients with 80% HCV related HCC who fulfilled
the above criteria and underwent TACE, the worse prognostic features
included age older than 60, serum albumin < 3.5 g/dl, serum AFP < 400
ng/ml and portal vein invasion along with positive HCV [24].

An European study retrospectively looked at 268 patients that
included both very early stage and intermediate stage HCC, tumor
size>3.7 c¢m, total bilirubin>1.5 mg/dl, AFP>22.5 ng/ml and portal
vein thrombosis correlated with worse OS [25]. Among various staging
systems, both BCLC and CLIP retained their prognostic value in
predicting OS. The advantage of BCLC staging’s prognostic features
were validated in a prospective study in 239 patients in the US, where
only 18% received system treatment, and the rest received curative
surgery or TACE, the independent prognostic factors for OS were
tumor size more than 4 cm, portal vein thrombosis, Model for End
stage Liver Disease (MELD) score >10 and PS of 0, again included in
BCLC staging [13].

For patients where cure were unlikely, the prognostic predictors
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were less obvious. A study included 51% HCV related HCC showed
that patients underwent either TACE or systemic treatment, predictors
of worse OS were positive HCV, more than 1 tumor nodule and
female gender [26]. Okuda staging provided the best prediction for
risk of death in the first year after diagnosis. On the other hand, in
a metastatic HCC patient population where HCV contributed to the
majority of disease, the best predictors of worse OS was bad PS, high
AFP, worse hepatic function and presence of bone metastasis [27]. The
most comprehensive study involving the most number of patients who
received systemic treatment came from Memorial Sloann Kettering
Cancer Center, 187 patients were retrospectively studied using various
staging systems. CLIP, CUPI and GETCH staging methods turned out
to be most predictive of OS, with CLIP score enhanced by the presence
of abdominal pain, esophageal varices and worsening PS [28]. This
study included relatively homogenous patients whose BCLC stage is
mostly C, which partially explained the lack of predictive value of OS
using BCLC staging. However, such information still needs prospective
validation, as 187 patients in the final analysis were selected from 513
patients, with a possibility of selection bias which may not represent
the whole patient population.

With the approval of sorafenib (Nexavar, Bayer and Onyx, NJ)
which is the only drug that showed OS advantage in advanced HCC,
the relevance of staging systems was once again challenged. In a small
study of 40 patients with mostly HBV related HCC who received
sorafenib, ascites and distant metastasis both predicted worsened
OS [29]. In another Asian analysis where 201 HCC patients received
sorafenib, HBV was the predominant etiology of HCC, the presence
of ascites remained its predictive value in worse OS, along with portal
vein thrombosis, bigger tumor size and number, worsening PS and
higher baseline AFP, bilirubin and lower serum albumin [30]. CLIP
and Okuda both retained their predictive value in differentiating OS
in such patients, partly validating the findings in the previous smaller
Asian study, also the findings from Memorial Sloann Kettering Cancer
Center. In a Canadian study with 205 patients who received sorafenib,
where 49% of patients had HBV related HCC, the only staging system
that successfully predicted OS was GETCH [31], which again partially
validated the study results from Memorial Sloann Kettering Cancer
Center. The only study that included more than single institution
experience was conducted in Australia, where 11 institutions were
retrospectively studied for a total of 148 patients with HCC that
received sorafenib. No surprise, both TNM and BCLC once again failed
to offer predictive value in OS, but the factors that predicted OS were
Child Pugh Class (B worse than A), and baseline AST level = or >100
u/l [32].

Although imperfect, the prognostic values of staging systems
for HCC in surgical patients and in patients who receive systemic
treatments were vastly different. TNM staging works well for surgical
patients in Asia, while BCLC predicts OS in European and American
patients that include candidates for surgery or TACE. Whether such
difference is based on difference in biology of ethnicity diversity or
the etiology of HCC is still up to debate. In patients with advanced
HCC where curative and local therapies are no longer helpful, CLIP
and GETCH seem to be more helpful in prognosticating OS. What
is universal to both early and late stage of HCC was the fact that
staging systems alone are not sufficient in predicting OS, additional
information related to hepatic function and serum tumor maker are
also important.

In the era of rational design of clinical trials using novel therapies
in patients with advanced HCC, the prognostic value of a single

staging system remains elusive. However, in order to define a patient
population that could benefit the most from potentially effective
agents, the design of clinical trials in advanced HCC calls for a serious
reconsideration of possible prognostic factors. Baseline line PS, Child
Pugh Class, AST level, CLIP score, GETCH system and perhaps Okuda
stage are all reasonable parameters which should be examined prior to
enrollment of patients in order to better delineate the benefits of future
therapy in advanced HCC.
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