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Abstract: The objective of this work is to compare the outcomes
between the Child—Pugh score 5 (A5 group) and Child—Pugh score 6
(A6 group) in patients with hepatocellular carcinoma (HCC).

Whether HCC patients with A5 and A6 groups have different
prognoses is still obscure.

We enrolled 2462 consecutive treatment-naive HCC patients from
2007 to 2012. Among them, 1486 patients had Child—Pugh grade A,
including 1016 in the A5 group and 470 in the A6 group. Factors in the
prognoses were analyzed by multivariate analysis.

Compared with those in the A6 group, patients in the AS group were
younger, had higher proportions of tumors within the Milan criteria, and
more of them underwent curative therapies. The cumulative survival
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rates at 5 years were 51.3% and 37.1% for patients in the A5 and A6
groups, respectively (P < 0.001). Multivariate analysis showed that the
independent risk factors associated with poor overall survival were
nonhepatitis C virus carrier, serum albumin <4 g/dL, aspartate amino-
transferase >45 U/L, a-fetoprotein >20 ng/mL, multinodularity, tumor
size >3 cm, vascular invasion, and noncurative therapies, but not the
Child—Pugh numeric score. The Child—Pugh numeric score had a
significant prognostic effect only in patients who had tumors beyond
the Milan criteria and received noncurative therapies.

HCC patients with A5 group had a better overall survival rate than
those with A6 group due to the early tumor stage and higher rate of
receiving curative treatments. Tumor factors and treatment modalities
were more important than the Child—Pugh numeric score.

(Medicine 93(29):e348)

Abbreviations: A5 group = Child—Pugh score 5, A6 group =
Child—Pugh score 6, AASLD = American Association for the
Study of Liver Diseases, AFP = a-fetoprotein, Alk-P = alkaline
phosphatase, ALT = alanine aminotransferase, AST = aspartate
aminotransferase, BCLC = Barcelona Clinic Liver Cancer, HBV =
hepatitis B virus, HCC = hepatocellular carcinoma, HCV =
hepatitis C virus, IRB = Institutional Review Board, NASH =
nonalcoholic steatohepatitis, PT/INR = prothrombin time/
international ratio, RFA = radiofrequency ablation therapy, TACE
= transarterial chemoembolization.

INTRODUCTION

H epatocellular carcinoma (HCC) is one of the leading causes
of cancer mortality in the world."* In recent decades, the
outcomes of patients with HCC have been improving, but they
are still not satisfactory.>~” Factors affecting the prognoses of
HCC include patient factors (such as age, sex, and performance
status), tumor factors (tumor size, number of tumors, vascular
invasion, tumor cell differentiation, etc.), and liver functional
reserve (eg, Child—Pugh score, portal hypertension, and platelet
count).® 13

To date, more than 10 staging systems have been proposed
for HCC."*'> Among them, the Barcelona Clinic Liver Cancer
(BCLC) staging system is recommended as a treatment allo-
cation guideline because of its excellent prognostic stratifica-
tion.'® The treatment options in HCC patients are dependent on
not only the tumor stages, but also the liver functional reserve.'”
Child—Pugh scores are widely applied to estimate liver func-
tional reserve in many HCC staging systems as part of the
predictors. The survival rates are different in each Child—Pugh
grade and associated with different treatment modalities.® Con-
sequently, the Child—Pugh grade has been enrolled in the BCLC
staging system for the selection of treatment modalities.'®
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Several studies have been conducted to assess the prog-
noses and efficacy of treatment modalities in HCC patients with
Child—Pugh grades B or C."®"%° They found that the Child—
Pugh numeric score determined patients’ outcomes.'® More-
over, for patients at an intermediate tumor stage, locoregional
treatment could provide good survival in Child—Pugh grade B
patients, especially for those with a Child—Pugh score of 7.'®
Even in patients with Child—Pugh grade C, the survival rates
were significantly higher in Ipa‘[ients in the treated group than
those in the untreated group.'”?' This suggested that prognosis
could still be improved by nontransplant treatments in patients
with higher Child—Pugh scores.

Patients with well-preserved liver function and Child—
Pugh grade A are considered suitable for all treatment mod-
alities. It is recommended that they mainly be treated according
to tumor stage with regard to factors such as tumor size, the
number of tumors, vascular invasion, and extrahepatic metas-
tasis.'® However, there are limited data regarding Child—Pugh
grade A patients stratified by Child—Pugh score 5 (A5 group)
and Child—Pugh score 6 (A6 group). This study strived to
compare the clinical manifestations, treatment modalities,
and outcomes between A5 and A6 HCC patients.

MATERIALS AND METHODS

Patients and Follow-Up

This prospectively conducted, retrospectively analyzed
cohort study enrolled 2462 consecutive treatment-naive patients
who fulfilled the diagnostic criteria of HCC by the American

Association for the Study of Liver Diseases (AASLD consen-
sus, 2005) and who were enrolled in the cancer registration
system at Taipei Veterans General Hospital from November
2007 to February 2013 (Figure 1).>* All of the patients were
followed-up every 3 months until their last visit in our hospital,
death, or August 31, 2013. All patients underwent clinical,
laboratory, and ultrasound assessment to establish the liver
cirrhosis severity by using the modified Child—Pugh score
(Table 1).** After excluding patients without complete data
for Child—Pugh scores (625 patients) and those with Child—
Pugh grade B (322 patients) and Child—Pugh grade C (29
patients), a total of 1486 Child—Pugh grade A patients were
enrolled for the final analysis. The etiologies of HCC were as
follows: chronic hepatitis B virus (HBV) infection (n=747,
50.3%), chronic hepatitis C virus (HCV) infection (n=370,
24.9%), dual HBV and HCV infections (n =48, 3.2%), alco-
holism (n=42, 2.8%), nonalcoholic steatohepatitis (NASH)
(n=184, 12.4%), and cryptogenic cirrhosis (n=95, 6.4%),
respectively. Among them, 1016 patients had AS group, and
the remaining 470 patients had A6 group. These patients were
further classified according to curative and noncurative
treatment modalities.

The number of patients undergoing curative treatments of
resection surgery, radiofrequency ablation therapy (RFA), and
liver transplantation were 468, 188, and 6 in the AS group and
85, 104, and 3 in the A6 group, respectively. The number of
patients undergoing noncurative treatments of transarterial che-
moembolization (TACE), best supportive treatment, chemother-
apy, sorafenib, radiotherapy, and chemoradiotherapy were 245,

HCC patients enrolled by cancer registration

system from 2007 to 2013 (n = 2462)

Exclusion:

1. No complete data for Child—
Pugh score, n = 625

2. Child—Pugh grade B, n = 322

3. Child—Pugh grade C, n =29

Child-Pugh score A5

(n=1016)

Child-Pugh score A6

(n =470)

N

N

Noncurative therapy

Curative therapy
Resection, n = 468
RFA, n =188
Transplantation,
n=6

Noncurative therapy
TACE, n = 245
Supportive, n = 54
Chemotherapy, n =3
Sorafenib, n = 29
Radiotherapy, n = 12

Curative therapy
Resection, n = 85
RFA, n =104
Transplantation, n = 3

TACE, n = 164
Supportive, n = 62
Chemotherapy, n = 4
Sorafenib, n = 34
Radiotherapy, n = 10

Chemoradiotherapy,
n=11

Chemoradiotherapy, n = 4

FIGURE 1. The study flow chart. HCC =hepatocellular carcinoma, RFA=radiofrequency ablation therapy, TACE =transarterial che-

moembolization.
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TABLE 1. Modified Child—Pugh Score

Points for Increasing Abnormality

Clinical and Laboratory Parameters 1 2 3

Albumin, g/dL >3.5 2.8-3.5 <2.8

Total bilirubin, mg/dL <2 2-3 >3

PT/INR <1.7 1.7-23 >2.3

Ascites Not detected by ultrasound Mild or controlled by diuretics Present despite diuretics

Hepatic encephalopathy, grade None

1-2 3-4

Scoring system: 5 to 6 points, grade A; 7 to 9 points, grade B; 10 to 15 points, grade C. Hepatic encephalopathy: grade 1: anxiety, irritability, depression,
impaired concentration, sleep disturbance; grade 2: disorientation, poor short-term memory, disinhibited behavior, drowsiness; grade 3: somnolence, bizarre
behavior, confusion, amnesia, paranoia; grade 4: coma. PT/INR = prothrombin time/international ratio.

54,3,29,12,and 11 in the A5 group and 164, 62,4, 34, 10, and 4
in the A6 group, respectively. The study complied with the
standards of the Declaration of Helsinki and current ethical
guidelines. The study was also approved by the Institutional
Review Board of Taipei Veterans General Hospital.

Biochemical and Serologic Markers

Serum hepatitis B surface antigen and HCV antibody were
tested by radioimmunoassay (Abbott Laboratories, North Chi-
cago, IL) and second-generation enzyme immunoassay (Abbott
Laboratories, North Chicago, IL), respectively. Serum biochem-
istries, including albumin, bilirubin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase
(Alk-P), creatinine, glucose, and prothrombin time/inter-
national ratio (PT/INR) were measured using a Roche/Hitachi
Modular Analytics System (Roche Diagnostics GmbH, Man-
nheim, Germany). The serum a-fetoprotein (AFP) level was
tested using a radioimmunoassay kit (Serono Diagnostic SA,
Coinsin, Switzerland).

Statistical Analysis

The baseline characteristics to be evaluated with the out-
comes were selected according to the European Association for
the Study of the Liver guidelines published in 2001.>* Fisher
exact test or x* test with Yates correction was used to compare
categorical variables when appropriate, and the Mann—Whitney
U test was used to compare continuous variables. Cumulative
overall survival rates were estimated by the Kaplan—Meier
method and compared using Cox proportional hazards model.

Variables with statistical significance (P < 0.05) or prox-
imate to it (P <0.1) by univariate analysis were subjected to
multivariate analysis using a forward stepwise logistic
regression model. A 2-tailed P < 0.05 was considered statisti-
cally significant. All statistical analyses were performed using
SPSS 17.0 for Windows (SPSS Inc, Chicago, IL).

RESULTS

Baseline Clinical Characteristics

The baseline demographic data are shown in Table 2.
Patients with HCC in the A6 group were significantly older
than those in the A5 group (P =0.001). In both groups, men
were predominant, but the male-to-female ratio was higher in
the AS group. Patients with HBV carriers were more prevalent
in the A5 group than in the A6 group (58.0% vs 43.8%,
P =0.009), whereas chronic HCV infection was more common
in the A6 group (24.1% vs 36.8%, P=0.001). More patients

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.

received antiviral therapy in the A5 group than in the A6 group
(31.5% vs 24.7%, P =0.006).

Liver functional reserve, including albumin, total bilirubin,
and PT/INR, was relatively poor for patients in the A6 group
(P <0.001). Patients in the A6 group also had lower platelet
counts and serum cholesterol levels, and higher serum AST,
Alk-P, and glucose levels. In addition, the prevalence rates of
ascites and hepatic encephalopathy were both low in the A6
group, at 3.0% and 0.4%, respectively.

Regarding tumor factors, tumor sizes were larger in the A6
group than AS group (median 4.3 vs 3.8 cm, P =0.001), as were
the rates of multinodularity (41.9% vs 31.5%, P <0.001) and
vascular invasion (21.3% vs 13.7%, P < 0.001). The serum AFP
levels are comparable in both groups (P =0.312). Compared
with the A6 group, more patients in the AS group satisfied the
Milan criteria (52.6% vs 42.1%, P < 0.001) and had an earlier
BCLC stage (P < 0.001). The rate of patients who underwent
curative treatment was higher in the A5 group (65.2% vs 40.9%,
P <0.001).

Comparison of Overall Survival Between Patients
in the A5 and A6 Groups

After a median follow-up of 18.6+16.2 months, 397
patients died, leaving 1089 patients still alive on their last visit.
As shown in Figure 2A, patients in the A5 group had a
significantly higher overall survival rate than those in the A6
group. The cumulative overall survival rates at 1, 2, 3, and 5
years were 83.1%, 75.6%, 69.9%, and 51.3% in the A5 group
and 68.8%, 60.5%, 51.5%, and 37.1% in the A6 group, respect-
ively (P <0.001).

We further compared the prognosis between these 2
groups using subgroup analysis. As shown in Figure 3, the
overall survival rates were higher in the A5 group in most
subgroups, except for female patients, those with serum
albumin > 4g/dL, platelet <10°/mm?>, or the presence of
vascular invasion, and in patients who underwent curative
treatment modalities. When stratified by BCLC stage, patients
in the A5 group had similar prognoses compared with those in
the A6 group in the setting of BCLC stages 0 and A (Figure 4A
and B). In patients with advanced tumor stages (BCLC stages
B-D), the overall survival rates were higher in the A5 group
(Figure 4C—E).

Multivariate Analysis of Independent Risk
Factors Associated With Poor Prognosis

As shown in Table 3, multivariate analysis showed that the
independent risk factors associated with poor overall survival in
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FIGURE 2. The cumulative curves of overall survival rates stratified
by Child-Pugh numeric score, tumor stage, and treatment
modality. The overall survival rate was higher in patients who
were in the A5 group (A, P<0.001), underwent curative treat-
ment (B, P<0.001), and had tumor stages within the Milan
criteria (C, P<0.001). A5 group=Child-Pugh score 5, A6
group = Child—Pugh score 6.

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.

Child—Pugh grade A patients with HCC were non-HCV carrier
(hazard ratio [HR] 1.590, P < 0.001), albumin levels <4 g/dL
(HR 1.610, P <0.001), AST >45U/L (HR 1.667, P <0.001),
AFP >20ng/mL (HR 2.046, P <0.001), multinodularity (HR
1.288, P =0.033), tumor size > 3 cm (HR 1.797, P < 0.001), the
presence of vascular invasion (HR 2.646, P <0.001), and
noncurative treatment (HR 2.498, P < 0.001). Notably, the
overall survival rate was significantly higher in patients in
the A5 group compared with those in the A6 group in most
subgroup analyses by univariate analysis. Child—Pugh numeric
score was not an independent risk factor of prognoses in HCC
patients with Child—Pugh grade A after adjusting for confound-
ing factors by multivariate analysis.

Comparison of Prognosis Between A5 and A6
Groups Stratified by Tumor Stage and Treatment
Modality

A total of 854 (57.5%) patients underwent curative thera-
pies, and the remaining 632 (42.5%) patients received non-
curative therapy. As shown in Figure 2B, those who underwent
curative therapy had a significantly higher overall survival rate
than their counterparts. The cumulative overall survival rates at
1,2,3, and 5 years were 93.2%, 86.7%, 79.5%, and 58.7% in the
curative group and 57.7%, 47.7%, 41.2%, and 31.8% in the
noncurative group, respectively (P < 0.001).

When stratified by the tumor stage, 732 (49.3%) and 754
(50.7%) patients had HCC within and beyond the Milan criteria,
respectively. The cumulative overall survival rates at 1, 2, 3, and
5 years were 93.4%, 87.5%, 80.2%, and 61.2% for patients
within the Milan criteria and 63.7%, 53.9%, 47.8%, and 32.7%
in patients beyond the Milan criteria, respectively (Figure 2C,
P <0.001).

In patients within the Milan criteria, the overall survival
rates were comparable between the A5 and A6 groups, irre-
spective of the treatment modalities (Figure SA and B). For
patients who underwent curative therapies, the cumulative
overall survival rates at 3 and 5 years were 84.2% and
65.0% in the A5 group and 78.5% and 56.5% in the A6 group,
respectively (P =0.450). The cumulative overall survival rates
of the noncurative treatment group at 3 and 5 years were 74.1%
and 54.0% in the AS group and 61.6% and 41.1% in the A6
group, respectively (P =0.253).

Regarding patients who had tumors beyond the Milan
criteria, the overall survival showed no significant statistical
difference between the AS and A6 groups in the setting of
curative therapies (Figure 5C, P=0.124). The cumulative
overall survival rates at 3 and 5 years were 73.5% and
50.2% in the A5 group and 66.4% and 41.1% in the A6 group,
respectively. However, the overall survival rate showed a
significant statistical difference between the A5 and A6 patients
in the noncurative group (Figure 5D, P=0.001). The cumu-
lative overall survival rates at 3 and 5 years were 38.8% and
29.9% in the A5 group and 22.7% and 19.0% in the A6
group, respectively.

DISCUSSION

In this study, overall survival was significantly different
with only 1 score difference (A5 vs A6) in HCC patients with
Child—Pugh grade A according to univariate analysis and in
most subgroup analyses. However, the Child—Pugh numeric
score was not an independent risk factor of prognosis according
to multivariate analysis. Moreover, when we stratified these
patients by tumor stage and treatment modality, the overall
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. A5 A6 o
Variable Patients Deaths Patients Deaths HR (95% CI) P
Age
< 65 years 533 126 203 67  1.684 (1.252-2.266) 0.001
> 65 years 483 104 267 100 2.183 (1.658-2.876 <0.0001
Sex
Male 809 183 334 127 2.122 (1.692-2.663) <0.001
Female 207 47 136 40 1.494 (0.979-2.278) 0.061
HBsAg
Positive 589 138 206 91  2.477 (1.900-3.229) <0.001
Negative 348 69 205 59 1.706 (1.204-2.419) 0.003
Anti-HCV
Positive 245 49 173 48 1.691 (1.135-2.519) 0.010
Negative 609 152 239 92 1.961 (1.513-2.542) <0.001
Albumin
<4 g/dL 471 139 461 164 1.334 (1.064-1.672) 0.012
>4 g/dL 545 91 9 3 1.840 (0.582-5.819) 0.300
ALT
>40 U/L 545 142 257 92  1.614 (1.242-2.099) <0.001
<40 U/L 470 87 211 75 2.525 (1.852-3.444) <0.001
AST
>45 U/L 452 137 306 116  1.505 (1.175-1.927) 0.001
<45 U/L 533 86 146 41 2.005 (1.382-2.911) <0.001
Platelet
<10° /mm?® 177 44 171 41 1.077 (0.703-1.650) 0.733 ——
>10% /mm?® 839 186 299 126 2.510 (2.001-3.149) <0.001
AFP
>20 ng/ml 557 175 292 125 1.695 (1.347-2.132) <0.001
<20 ng/ml 450 53 170 39 2.370(1.564-3.590) <0.001
Multiple tumor
Yes 320 109 197 87 1.687 (1.271-2.239) <0.001
No 696 121 273 80 1.946 (1.467-2.582) <0.001
Tumor size
>3cm 618 183 304 136 1.979 (1.585-2.472) <0.001
<3cm 398 47 166 31 1.796 (1.140-2.829) <0.012
Vascular invasion
Yes 139 75 100 61 1.345 (0.959-1.887) 0.086 1
No 876 154 368 105 1.940 (1.513-2.487) <0.001
Treatment modality
Resection 468 67 85 18 1.442 (0.854-2.433) 0.171 —1—
RFA 188 25 104 17 1.297 (0.700-2.406) 0.409 R
TACE 245 86 164 62  1.280 (0.923-1.775) 0.138 -——
Sorafenib 29 18 34 22 0.896 (0.476-1.687) 0.733——M+———
Curative treatment
Curative 662 93 192 35 1.296 (0.878-1.912) 0.191 -
Noncurative 354 137 278 132  1.534 (1.207-1.950)<0.001
T r 1 T T

T 11
04 06081 2 3 456
Hazard ratio (95% ClI)

FIGURE 3. The comparison of overall survival between A5 and A6 groups in stratified analysis by forest plot. A5 group = Child—Pugh score
5, A6 group = Child—Pugh score 6, AFP = a-fetoprotein, ALT =alanine aminotransferase, AST =aspartate aminotransferase, Cl= confi-
confidence interval, HBsAg = hepatitis B surface antigen, HCV = hepatitis C virus, HR=hazards ratio, RFA =radiofrequency ablation

therapy, TACE = transarterial chemoembolization.

survival rates were similar between these 2 groups of patients,
except for those who had tumors beyond the Milan criteria and
who had undergone noncurative treatment. This result supports
the hypothesis that an intensive and curative treatment may
provide a better long-term survival rate in HCC patients with
Child—Pugh grade A.*

In our cohort, there were significant discrepancies in terms
of demographic characteristics, tumor factors, liver functional
reserve, and viral etiologies between these 2 groups. Compared
with those in the A6 group, patients in the A5 group were
younger and predominantly men, and they had more HBV
infection, less HCV carrier, less vascular invasion, higher

6 | www.md-journal.com

proportions of tumor stages within the Milan criteria, and higher
rates of undergoing curative therapies. In the present study,
lower serum albumin levels, higher AST levels, higher serum
AFP levels, multinodularity, larger tumor size, the presence of
vascular invasion, and noncurative treatment modalities were
associated with poorer overall survival in HCC treatment. These
factors have been confirmed by previous studies.?® 3! However,
AS versus A6 groups were not shown to be an independent risk
factor regarding overall survival after adjusting for confounding
prognostic factors by multivariate analysis. The poor overall
survival in the A6 group may be attributed to advanced tumor
factors and the selection of treatment modality but not poor liver

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 4. Comparison of cumulative overall survival rates between A5 and A6 groups stratified by the BCLC stage. The overall survival
rates were comparable between the A5 and A6 groups in the setting of BCLC stage 0 (A) and stage A (B). However, the overall survival rates
were higher in the A5 group compared with the A6 group in patients with BCLC stage B (C), stage C (D), and stage D (E). A5
group = Child—Pugh score 5, A6 group = Child—Pugh score 6, BCLC =Barcelona Clinic Liver Cancer.
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TABLE 3. Factors Associated With Poor Overall Survival in Child—Pugh Grade A and HCC

Univariate Analysis

Multivariate Analysis

Variable Case No. HR (95% CI) P HR (95% CI) P
Age >65/<65y 750/736 1.055 (0.866—1.285) 0.593

Sex female/male 343/1143 0.921 (0.726—1.168) 0.495

HBsAg positive/negative 794/553 1.209 (0.974-1.502) 0.085

Anti-HCV negative/positive 848/418 1.297 (1.025-16.42) 0.031 1.590 (1.229-2.062) <0.001
Albumin <4/>4g/dL 932/554 2.463 (1.953-3.106) <0.001 1.610 (1.235-2.128) <0.001
Bilirubin >1.6/<1.6 mg/dL 82/1399 1.815 (1.264-2.606) 0.001

ALT >40/<40U/L 802/681 1.198 (0.981-1.464) 0.077

AST >45/<45U/L 758/679 2.190 (1.769-2.711) <0.001 1.667 (1.303-2.132) <0.001
Platelet <10°/>0°/mm? 348/1138 1.165 (0.916—1.480) 0213

PT/INR >1.1/<1.1 496/990 1.773 (1.444-2.176) <0.001

AFP >20/<20ng/mL 849/620 2.850 (2.256-3.602) <0.001 2.046 (1.567-2.672) <0.001
Multiple tumor (yes/no) 517/969 2.190 (1.799-2.668) <0.001 1.288 (1.021-1.624) 0.033
Tumor size >3/<3cm 992/564 3.175 (2.477-4.069) <0.001 1.797 (1.337-2.416) <0.001
Vascular invasion (yes/no) 239/1244 6.061 (4.878-7.519) <0.001 2.646 (2.028—-3.448) <0.001
Antiviral therapy (no /yes) 436/1050 1.298 (1.036-1.626) 0.023

Treatment modality (noncurative/curative) 854/632 4.734 (3.821-5.864) <0.001 2.498 (1.901-3.282) <0.001
A6/AS5 groups 1016/470 1.924 (1.576-2.349) <0.001

A5 group = Child—Pugh score 5, A6 group = Child—Pugh score 6, Alk-P=alkaline phosphatase, ALT =alanine aminotransferase, AST = aspartate
aminotransferase, CI = confidence interval, HBsAg = hepatitis B surface antigen, HCC = hepatocellular carcinoma, HCV = hepatitis C virus, HR = hazard

ratio, PT/INR = prothrombin time/international ratio.

functional reserve because liver function was relatively well
preserved in patients with Child—Pugh grade A.

Whether viral etiology determines the outcomes in HCC
patients is still controversial.>>~3¢ In our current study, patients
with chronic HCV infection had a better overall survival rate
than their counterparts. We conducted further analyses and
found that patients with HCV infection were associated with
older age, relatively active hepatic necroinflammation, and
poorer liver function reserve (Table 4). In contrast, regarding
the tumor factors, HCV carriers had smaller tumor size, less
vascular invasion, and earlier tumor stage. Therefore, we pro-
pose that due to the effect of liver functional reserve being
restricted in Child—Pugh stage A patients in the current study,
tumor factors seemed to affect the overall survival rate more
prominently, which in turn led to better prognoses in patients
with chronic hepatitis C.

Surgical resection, RFA, and liver transplantation are
recommended as the first-line curative treatment modalities
in early stage BCLC.'® Among the curative treatments,
resection surgery and RFA are the major therapies in daily
practice in Taiwan because of organ shortage.>”*® According
to the BCLC guidelines, curative treatment is not suggested
for patients with HCC beyond the Milan criteria due to high
tumor recurrence, greater surgical complications, and lower
long-term outcomes,16 However, previous studies have
demonstrated that resection surgery provides better prog-
noses than TACE for HCC patients beyond the Milan
criteria.’*~*! Moreover, resection is reported to be as safe
as TACE for such patients.>® Therefore, resection surgery
may be considered as the priority treatment for patients with
a tumor stage beyond the Milan criteria if there are no
contraindications for surgery.

In case of tumors beyond the Milan criteria in the present
study, the overall survival rates were similar between the A5
and A6 groups when they underwent curative treatment. How-
ever, when patients underwent noncurative treatment, the

8 | www.md-journal.com

survival rate was significantly poorer in the A6 group. This
result suggests that intensive and curative treatment may be
indicated in HCC patients with A6 group, even if the tumor is
beyond the Milan criteria.

Treatment modalities are highly associated with long-term
survival and proposed to be an independent risk factor for HCC
patients.*> However, the selection of treatment may be affected
by many confounding factors, including tumor factors, per-
formance status, and availability of treatment modalities.* In
the present study, 80.9% of the HCC patients were Child—Pugh
grade A. However, only around 57.5% of the patients with
Child—Pugh grade A received curative treatment. The pro-
portion of Child—Pugh grade A and the curative treatment rate
were similar to that in other groups.** In 1 large cohort study
from Korea, Kim et al** enrolled 1717 HCC patients and
showed that more than half of the patients with early stage
HCC underwent TACE, rather than resection or local ablation
therapy. Another meta-analysis conducted on patients from
the United States also demonstrated that the pooled rate of
curative treatment was only 59.0% in HCC patients who were
diagnosed at an early stage.® Although the BCLC staging
system and its recommended treatments are suggested by
the current guidelines for HCC, the treatment modality does
not match exactly with the guidelines in the real world, and
underutilization of treatment is common in daily practice.****
This might affect the long-term outcomes of HCC patients.*®
To improve their prognoses, it may be warranted to encourage
patients to undergo curative therapies if their liver functions
are well preserved. A multidisciplinary approach may also
help clinical physicians and patients to choose the optimal
treatment modalities.®

With the increasing incidences of obesity globally, meta-
bolic disorders and NASH have now been important etiologies of
HCC.*® Welzel et al*® further demonstrated that although HBV or
HCYV infection had a higher odds ratio as a risk factor for HCC,
diabetes and/or obesity had the largest population-attributable

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.



Medicine * Volume 93, Number 29, December 2014

HCC Outcomes in Child—Pugh Grade A

100 1
80 1 - Child A5
2 Lemy
< Child A6 "=~
= 1
Z 60 R
2
2
3 40
©
g
O 20
P=0.45
0 T T T T T 1
0 1 2 3 4 5 6
Follow-up,
No. at risk: Py
A5: 450 312 201 113 53 5
A A6: 137 95 60 32 14 2
1004
2 801 Child A5
g | ool
©
= 601
s 11 0 MUY o=
= |
> 1
1
3 40 o——=
[
(0]
>
O 204
P=0.124
0 T T T T T 1
0 1 2 3 4 5 6
Follow-up,
No. at risk: Py
A5:212 132 81 44 19 6
C A6: 55 31 24 15 5 3

100 1
80 A
2
[0} .
Jo) Child A5
£ 60+ "
s |
S
= Child A6 |
3 40 - D
E
[0
>
O 20 1
P=0.253
0 T T T T T |
0 1 2 3 4 5 6
Follow-up,
No. at risk: Py
A5: 84 48 26 13 7 1
B A6 61 32 16 5 1
100 -
° 80
o)
®©
= 60
®©
=
c
3 404 Child A5
3 ,
q_) L]
> |1____
O 201 e e
P=0.001 Child A6
0 r r T T T 1
0 1 2 3 4 5 6
Follow-up, y
A5: 270 93 44 20 9
D A6:217 54 24 7 5 1

FIGURE 5. The comparison of cumulative overall survival rates between A5 and A6 groups stratified by tumor stage and treatment
modality. (A) Patients with tumors within the Milan criteria who underwent curative therapy, (B) patients with tumors within the Milan
criteria who underwent noncurative therapy, (C) patients with tumors beyond the Milan criteria who underwent curative therapy, and (D)
patients with tumors beyond the Milan criteria who underwent noncurative therapy. A5 group = Child—Pugh score 5, A6 group = Child—

Pugh score 6.

fraction for HCC with a value of 36.6%, suggesting a dominant
role for diabetes and obesity in hepatic carcinogenesis. In our
study, although chronic HBV or HCV infections were the major
etiologies of HCC, NASH was the major cause among the
nonviral etiologies (184/321, 57.3%). Of note, growing evidence
shows that HCC could develop in patients with NASH in the
absence of apparent cirrhosis, especially among men.** 1t is
crucial to search for and identify the risk factors predicting
disease progression and HCC in patients with NASH irrespective
of cirrhotic status. Moreover, adequate surveillance for HCC
might be needed for the high-risk group of patients.

There are few limitations regarding this study that need to
be addressed. First, the study included HCC patients from a
single tertiary center. Twenty-five percent of the patients were
excluded because they did not have sufficiently complete data
for the Child—Pugh score calculation. Moreover, previous
studies suggested that blood ammonia levels could be served
as a reliable surrogate marker of hepatic decompensation, portal

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.

hypertension, and liver functional reserve.”> However, we did
not have the data of ammonia levels. Further studies are
warranted to elucidate the role of noninvasive serum markers
on the prognoses of patients with HCC. Second, interobserver
bias may exist in the amount of ascites and the degree of hepatic
encephalopathy for Child—Pugh score calculation. Minimal
ascites and mild hepatic encephalopathy may be missing.
Lastly, liver transplantation was performed in only 0.6% of
the patients in our cohort because of a local organ shortage. The
data maybe not be applied to centers with a high-volume of
liver transplantation.

CONCLUSIONS
HCC patients with A5 group had better prognoses than
those with A6 group. However, tumor factors and treatment
modalities were more important than Child—Pugh numeric
scores when examining Child—Pugh grade A patients.
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TABLE 4. Comparison of Demographic Data Between HCV Carrier and Non-HCV Carrier in Child—Pugh Grade A HCC Patients

Parameter HCYV Positive (n =418) HCYV Negative (n =848) P Value
Age, y 69.0; 61.0-76.0 64.0; 53.3-75.0 <0.001
Sex (male/female) (%) 261/157 (62.4%/37.6%) 705/143 (83.1%/16.9%) <0.001
HBsAg positive/negative (%) 48/262 (15.5%/84.5%) 559/276 (66.9%/33.1%) <0.001
Albumin, g/dL 3.7;3.3-4.1 3.9;3.5-43 <0.001
Total bilirubin, mg/dL 0.78; 0.58—1.05 0.70; 0.51-0.99 0.061
ALT, U/L 60.0; 36.0-96.0 40.0; 26.0-59.0 <0.001
AST, U/L 66.0; 42.0-97.0 43.0; 29.0-71.3 <0.001
Alk-P, U/L 90.0; 68.5-119.5 89.0; 67.0-130.0 0.028
Cholesterol, U/L 151.5; 124.3-175.0 164.0; 145.0-191.3 <0.001
Creatinine, mg/dL 0.89; 0.75-1.08 0.92; 0.78-1.12 0.881
Glucose, mg/dL 97.0; 84.0-123.0 95.0; 84.0-122.0 0.602
PT/INR 1.08; 1.02—1.14 1.07; 1.02—-1.13 0.054
Platelet, /mm® 123000; 80000—163250 166500; 122000—220750 <0.001
AFP, ng/mL 36.66; 10.48-310.75 37.5; 6.8-824.0 0.010
Ascites (No/Yes) 415/3 (99.3%/0.7%) 838/10 (98.8%/1.2%) 0.444
Hepatic encephalopathy (No/Yes) 417/1 (99.8%/0.2%) 848/0 (100.0%/0%) 0.154
Tumor size, cm 3.00; 2.00-5.73 4.80; 2.80-9.15 <0.001
Single tumor/multinodularity (%) 264/154 (63.2%/36.8%) 552/296 (65.1%/34.9%) 0.498
Vascular invasion (yes/no) (%) 44/373 (10.6%/89.4%) 170/676 (20.1%/79.9%) <0.001
Antiviral therapy (yes/no) 103/315 (24.6%/75.4%) 234/614 (27.6%/72.4%) 0.264
Milan criteria (within/beyond) 245/173 (58.6%/41.4%) 347/501 (40.9%/59.1%) <0.001
BCLC (0 or A/B/C/D) 240/117/58/3 (57.4%/28.0%/13.9%/0.7%) 344/312/190/2 (40.6%/36.8%/22.4%/0.2%) <0.001
Treatment modality (curative/noncurative) 228/190 (54.5%/45.5%) 494/354 (58.3%/41.7%) 0.210
A5/A6 groups 245/173 (58.6%/41.4%) 609/239 (71.8%/28.2%) <0.001

Continuous variables are expressed as median; 25 and 75 percentiles. A5 group = Child—Pugh score 5, A6 group = Child—Pugh score 6, Alk-P = alkaline
phosphatase, ALT =alanine aminotransferase, AST = aspartate aminotransferase, BCLC = Barcelona Clinic Liver Cancer, HBsAg = hepatitis B surface
antigen, HCC = hepatocellular carcinoma, HCV = hepatitis C virus.
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