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	 Background:	 The aim of the present study was to evaluate the prognosis among patients with a single large hepatocellular 
carcinoma (HCC) >5 cm compared with other patients in Barcelona Clinic Liver Cancer (BCLC) stage A or stage B.

	 Material/Methods:	 Data on patients with BCLC stage A/B HCC were collected between 2008 and 2012. BCLC stage A was subclas-
sified as A1 (single tumor, 2-5 cm, or 2-3 nodules £3 cm), or A2 (single tumor >5 cm). Overall survival (OS) was 
evaluated and compared.

	 Results:	 Among 1005 patients with HCC, 455 were stage A1, 188 were stage A2, and 362 were stage B. The OS of stage 
A2 patients was significantly worse than that of stage A1 patients (median survival, 30.6 vs. 43.2 months, 
p<0.001), and was similar to that of stage B patients (median survival, 30.6 vs. 33.5 months, p=0.519). After 
surgical resection, OS was statistically distinct between stage A1+A2 and B (median survival, 51.2 vs. 36.0 
months, p=0.001), and between stage A1 and A2+B (median survival, 54.4 vs. 36.8 months, p<0.001). In con-
trast, when treated by transarterial chemoembolization, there was no difference in OS between patients with 
stage A1+A2 HCC and patients with stage B HCC (median survival, 32.4 vs. 31.3 months, p=0.310), whereas 
patients with stage A1 HCC showed a significantly more favorable OS than those with stage A2+B HCC (medi-
an survival, 39.6 vs. 31.8 months, p=0.023). On multivariable analysis, the groupings that showed significant-
ly different associations with OS were BCLC stage A2+B vs. A1 (hazard ratio 1.6, p<0.001) rather than stage B 
vs. A1+A2.

	 Conclusions:	 Patients with solitary HCC >5 cm had a comparable survival with BCLC stage B. HCC >5 cm should therefore be 
classified as an intermediate stage.
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Background

Hepatocellular carcinoma (HCC) is the second most common 
cause of cancer-related death worldwide, and its incidence is 
increasing [1–3]. Although the prognosis of HCC has improved 
substantially in the last decades, the recurrence rate after cu-
rative treatments is extremely high (~70%) and long-term sur-
vival remains discouraging [4–6]. Establishing effective stag-
ing systems in prognosis evaluation and treatment allocation 
is critical in improving the prognosis of HCC patients.

The treatments and prognosis of HCC patients depend not only 
on tumor status, but also on liver function. The Barcelona Clinic 
Liver Cancer (BCLC) system incorporates the severity of liver 
cirrhosis, tumor burden, and patient-performance status, and 
therefore is widely accepted in treatment allocation and prog-
nosis evaluation in HCC [7,8]. BCLC is now endorsed by the 
American Association for the Study of Liver Disease (AASLD) 
and European Association for the Study of Liver (EASL) [7,9]. 
According to the BCLC staging system, if liver function is Child-
Pugh grade A or B, but there is no macroscopic vascular inva-
sion, lymph node involvement, or distant metastasis, a single 
HCC nodule >2 cm in diameter or 2–3 nodules £3 cm in diam-
eter would be classified as stage A. In the case of 2–3 nodules 
>3 cm in diameter or >3 nodules of any size, the HCC would be 
classified as stage B [9]. However, a single large HCC nodule >5 
cm in diameter has been ambiguously classified. Since tumor 
size >5 cm is associated with microvascular invasion and his-
tological grade of HCC, the patient prognosis is poor [10,11]. 
Surgical resection and liver transplant are not always recom-
mended for these patients [9]. Although some groups strongly 
advocate for categorizing a single large HCC (>5 cm) as BCLC 
stage A [12,13], some others, including the Spanish group 
that developed the BCLC stage system, have demonstrated 
that classifying a single large HCC as BCLC stage B might be 
more appropriate and useful in prognosis evaluation [14–18]. 
However, the current BCLC staging system still classifies HCC 
larger than 5 cm in size as stage A. As such, the objective of 
the current study was to evaluate, based on data from a high-
volume center, the prognosis prediction when a single HCC 
nodule larger than 5 cm was classified as BCLC stage A vs. B.

Material and Methods

Study cohort

Data for patients who were initially diagnosed with HCC with-
in BCLC stages 0, A, and B (no macroscopic vascular invasion 
or extrahepatic metastasis of tumor, Child-Pugh Class A or B 
liver function, performance status 0) between January 2008 
and December 2012 in our hospital were collected from a 
prospectively maintained database. All of the patients were 

diagnosed with HCC based on preoperative serum alpha-fe-
toprotein (AFP), computed tomography (CT), ultrasonography, 
and/or magnetic resonance imaging, and confirmed by his-
tological examination if available. In the current study, BCLC 
stage A1 was defined as a single tumor ranging from 2 to 5 
cm, or less than 3 nodules not exceeding 3 cm, whereas a sol-
itary large tumor >5 cm was defined as BCLC A2. The survival 
rates were compared between different recombined groups 
(A1+A2 vs. B, and A1 vs. A2+B).

Demographic information and biochemical values were all col-
lected from paper medical documents and the computerized 
database within 1 week before the initial treatment. Tumor 
status was evaluated based on pathological examination if 
available, or imaging studies if histologic examination was not 
available. Treatment modality was tailored to each patient ac-
cording to tumor loads, vascular status, liver function, and pa-
tient general condition and willingness. Specifically, surgical re-
section was firstly considered among patients with BCLC stage 
A and B. Loco-regional therapies, including radiofrequency ab-
lation (RFA) and transarterial chemoembolization (TACE), were 
the treatments of choice among patients with unresectable 
tumor or unwillingness to undergo surgical treatment. In con-
trast, patients who could not tolerate any invasive treatments 
might be treated with supportive care or traditional Chinese 
herb formulas (as supportive treatments). Overall survival (OS) 
was the primary outcome, which was defined as the time peri-
od between the initial diagnosis and the date of death or end 
of the followup period (December 2019). The study was ap-
proved by the Ethics Committee of the First Affiliated Hospital 
of Xi’an Jiaotong University (XJTU1AF2017LSL-007), the rules 
of which comply with the Helsinki Declaration. Informed con-
sent was waived, as the data were analyzed without person-
al identifiers.

Statistical analysis

Numerical data and nominal variables were expressed as me-
dian and range, and number and percentages, respectively. 
Mann-Whitney U test or t tests, or chi-square test or Fisher’s 
exact test, were utilized as appropriate to identify significant 
differences between the groups. OS curves were plotted by the 
Kaplan-Meier method, and the differences were compared be-
tween different groups using the log-rank test. Univariable and 
multivariable analyses were performed with Cox proportional 
hazard regression analysis to identify the risk factors associ-
ated with survival. All statistical analyses were conducted us-
ing SPSS version 23.0 (IBM SPSS, Chicago, IL, USA). A 2-tailed 
P value of <0.05 was considered statistically significant.
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Results

Baseline characteristics

A total of 1127 patients were initially included. Among these, 
80 patients with BCLC stage 0 HCC (single tumor £2 cm) 
were excluded. Patients undergoing liver transplant (n=34) 
or sorafenib (n=8) were also excluded from the study. After 
these exclusions, 1005 patients remained for further analy-
sis. There were 455 (45.3%) patients staged as BCLC stage A1, 
188 (18.7%) as stage A2, and 362 (36%) as stage B. The basic 
characteristics of the patients among the 3 groups were com-
pared (Table 1). Patients did not differ in age, sex, HBV and 
HCV status, liver cirrhosis, AFP value, or 30-day and 90-day 
mortality among the 3 groups (all P>0.05). However, patients 
within BCLC stage A2 experienced more diabetes complica-
tions and Child-Pugh class B liver function than BCLC stage B 
(both P<0.05). Surgical resection, as a radical treatment, was 
equally performed in patients with BCLC stage A1, A2, and B 
HCC (P>0.05). Not surprisingly, radiofrequency ablation was 
more commonly performed in BCLC A1 HCC than in the oth-
er 2 groups (both P<0.05), while TACE were more common in 
patients within BCLC stages A2 and B HCC than in those with 
stage A1 HCC (both P<0.05). Moreover, more patients with stage 

A2 HCC received no aggressive treatment and only supportive 
treatment compared with those with stage A1 HCC (P=0.005).

Overall survival

After a median followup of 48.5 months, 233 (51.2%) patients 
in the BCLC stage A1 group, 107 (56.9%) in the stage A2 group, 
and 216 (59.7%) in the stage B group died. Patients in the 
BCLC stage A2 group had a significantly worse OS than those 
in the stage A1 group (median survival, 30.6 months vs. 43.2 
months, P<0.001, Figure 1A), but were comparable in OS to 
those in the stage B group (median survival, 30.6 months vs. 
33.5 months, P=0.519, Figure 1A). The 1-, 3-, and 5-year sur-
vival rates were 83.2%, 57.7%, and 33.3% for the stage A1 pa-
tients; 84.3%, 33.5%, and 18.6% for the stage A2 patients, and 
82.6%, 42.3%, and 15.5% for the stage B patients.

Survival of patients in different subgroups

We then compared the overall survival of the patients when 
allocating the stage A2 patients into the stage A1 or stage 
B groups. The OS differed significantly when patients were 
grouped into stage A1+A2 vs. B (median survival, 38.2 months 
vs. 33.5 months, P=0.003, Figure 1B), compared with when they 

Variables BCLC stages A1 (n=455) BCLC stage A2 (n=188) BCLC stage B (n=362)

Male sex 	 366	 (80.4%) 	 154	 (81.9%) 	 292	 (80.7%)

Age (years) 	 55	 (24–82) 	 54	 (22–82) 	 55	 (13–87)

History of cigarette smoking 	 188	 (41.3%) 	 87	 (46.3%) 	 151	 (41.7%)

History of alcohol abuse 	 145	 (31.9%) 	 65	 (34.6%) 	 113	 (31.2%)

Diabetes# 	 42	 (9.2%) 	 22	 (11.7%) 	 18	 (5.0%)

HBV positivity 	 338	 (74.2%) 	 133	 (70.7%) 	 249	 (68.8%)

HCV positivity 	 34	 (7.5%) 	 7	 (3.7%) 	 16	 (4.4%)

Liver cirrhosis 	 314	 (69.0%) 	 121	 (64.4%) 	 229	 (63.3%)

Child-Pugh class B# 	 31	 (6.8%) 	 19	 (10.1%) 	 15	 (4.1%)

AFP >200 ng/ml 	 222	 (48.8%) 	 109	 (58.0%) 	 186	 (51.4%)

Primary treatments

	 Surgical resection 	 155	 (34.1%) 	 49	 (26.1%) 	 130	 (35.9%)

	 Radiofrequency ablation*# 	 129	 (28.4%) 	 32	 (17.0%) 	 43	 (11.9%)

	 TACE*# 	 148	 (32.5%) 	 86	 (45.7%) 	 159	 (43.9%)

	 Supportive treatments* 	 23	 (5.1%) 	 21	 (11.1%) 	 30	 (8.3%)

30-day mortality 	 17	 (3.7%) 	 8	 (4.3%) 	 10	 (2.8%)

90-day mortality 	 28	 (6.2%) 	 14	 (7.4%) 	 30	 (8.3%)

Table 1. Characteristics of the patients with hepatocellular carcinoma in BCLC stages A1, A2, and B.

HCC – hepatocellular carcinoma; BCLC – Barcelona Clinic Liver Cancer; HBV – hepatitis B virus; HCV – hepatitis C virus; AFP – alpha-
fetoprotein; TACE – transarterial chemoembolization. * p<0.05 for comparisons between the A1+A2 and A3 groups; # p<0.05 for 
comparisons between the A3 and B groups.
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were grouped into stage A1 vs. A2+B (median survival, 43.2 
months vs. 22.7 months, P<0.001, Figure 1C).

In addition, we further stratified the patients according to dif-
ferent treatments. After surgical resection, the OS of the pa-
tients was statistically distinct between the stage A1+A2 and 
stage B groups (median survival, 51.2 months vs. 36.0 months, 
P=0.001, Figure 2A), and between the stage A1 and stage 
A2+B groups (median survival, 54.4 months vs. 36.8 months, 
P<0.001, Figure 2B). In contrast, there was no difference in 
OS between patients in the stage A1+A2 group vs. patients 

in the stage B group (median survival, 32.4 months vs. 31.3 
months, P=0.310, Figure 3A). In contrast, patients in the stage 
A1 group showed a significantly more favorable OS than pa-
tients in the stage A2+B group (median survival, 39.6 months 
vs. 31.8 months, P=0.023, Figure 3B).

Survival for BCLC stage A2 HCC: surgical resection vs. TACE

We also investigated the OS of patients with stage A2 HCC af-
ter different interventions. Perhaps not surprisingly, patients 
who underwent surgical resection showed more favorable 
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Figure 1. �Comparison of overall survival among patients with HCC in (A) BCLC stage A1 or stage A2 vs. BCLC stage B; (B) BCLC stage 
A1+A2 vs. BCLC stage B; (C) BCLC stage A1 vs. BCLC stage A2+B. HCC – hepatocellular carcinoma; BCLC – Barcelona Clinic 
Liver Cancer.
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Figure 2. �Overall survival comparison among patients who underwent surgical resection for hepatocellular carcinoma in (A) BCLC stage 
A1+A2 vs. BCLC stage B, and (B) BCLC stage A1 vs. BCLC stage A2+B. BCLC – Barcelona Clinic Liver Cancer.
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outcomes vs. patients who received TACE only (median sur-
vival, 38.8 months vs. 35.0 months, P=0.010, Figure 4). The 
1-, 3-, and 5-year OS rates were 92.3%, 52.5%, and 43.8% af-
ter surgical resection, and 83.7%, 32.1%, and 7.8% after TACE.
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Figure 3. �Overall survival comparison among patients who underwent transarterial chemoembolization for hepatocellular carcinoma in 
(A) BCLC stage A1+A2 vs. BCLC stage B, and (B) BCLC stage A1 vs. BCLC stage A2+B. BCLC – Barcelona Clinic Liver Cancer.
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Figure 4. �Overall survival comparison among patients with 
hepatocellular carcinoma in BCLC stage A2 who 
underwent surgical resection vs. transarterial 
chemoembolization. BCLC – Barcelona Clinic Liver 
Cancer.

Variables Hazard ratio (95% CI) P value

Sex (Female/Male) 	 0.8	 (0.6–1.0) 0.075

Age (£55/>55 years) 	 1.1	 (0.9–1.3) 0.227

Liver cirrhosis 	 1.3	 (1.0–1.6) 0.022

Child-Pugh class B 	 1.5	 (1.0–2.1) 0.032

a-fetoprotein >200 ng/ml 	 1.2	 (1.0–1.4) 0.110

Subgroup (B vs. A1+A2) 	 0.9	 (0.7–1.2) 0.415

Subgroup (A2+B vs. A1) 	 1.6	 (1.3–2.1) <0.001

Table 2. Multivariable analysis by Cox proportional hazard regression analysis for overall survival.

Prognostic factors associated with survival

Multivariable analysis indicated that liver cirrhosis (HR 1.3, 
95% CI 1.0–1.6, P=0.022), Child-Pugh B vs. A (HR 1.5, 95% CI 
1.0–2.1 P=0.032) and BCLC stage A2+B vs. A1 (HR 1.6, 95% CI 
1.3–2.1, P<0.001) were significantly associated with OS of the 
patients. In contrast, the current staging system (Stage B vs. 
A1+A2: HR 0.9, 95% CI 0.7–1.2, P=0.415) was not able to dif-
ferentiate the survival of HCC patients (Table 2).

Discussion

BCLC is a widely accepted staging system in clinical practice that 
stratifies HCC patients into appropriate subgroups for treatment 
strategy and prognosis evaluation. However, while the current 
BCLC staging system takes into account liver function and tu-
mor status, it partly overlooks tumor size, especially for single 
large lesions. The categorization of single HCC nodules larger 
than 5 cm remains controversial. The current study utilized the 
data of over 1000 HCC patients from a high-volume center in 
China, and demonstrated that it would be more appropriate to 
change the allocation of single tumors >5 cm in size from BCLC 
A2 to BCLC stage B. Specifically, patients with stage A2 HCC 
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had significantly worse OS than patients with stage A1+A2, 
but similar OS to patients with stage B HCC. Significant dif-
ferences in OS were also observed among patients with stage 
A1+A2 vs. stage B, and among patients with stage A1 vs. stage 
A2+B, from both the whole cohort and the surgical resection-
only cohort. In contrast, among patients who received TACE, 
patients with stage A1+A2 HCC had no difference in OS vs. pa-
tients with stage B HCC, whereas patients with stage A1 HCC 
showed a significantly more favorable OS than patients with 
stage A2+B1 HCC. In addition, multivariable analysis showed 
BCLC stage A2+B vs. A1 (HR 1.6, 95% CI 1.3–2.1, P<0.001), but 
not BCLC stage B vs. A1+A2 (HR 0.9, 95% CI 0.7–1.2, P=0.415), 
were significantly associated with OS of HCC patients. As such, 
the current study suggests that patients with a single tumor 
>5 cm might be more appropriately staged as stage B instead 
of stage A with regard to long-term survival.

In fact, BCLC staging classifies solitary tumors beyond 5 cm as 
stage A, and surgical resection is recommended [7,8]. However, 
this recommendation has also been revised such that patients 
with resectable solitary large tumors should be considered as 
early-stage, whereas patients with unresectable solitary large 
tumors would be considered intermediate-stage [7,13,19]. 
In contrast, by using regret-based decision-curve analysis, 
Cocchetti et al. showed significant separation among physi-
cians’ preference for surgical resection or TACE [20]. As such, 
using resectability as a criterion to differentiate early vs. inter-
mediate stage is inappropriate and raises difficulties in guid-
ance of clinical practice [21]. Jung et al. found significant dif-
ferences in OS among patients with stage A1, stage A2, and 
stage B HCC [18]. Similar to the current study, 2 other stud-
ies demonstrated comparable OS among HCC patients with 
solitary large nodules and those with BCLC stage B HCC, but 
worse survival than those with single small (2–5 cm) or multi-
ple (2–3 nodules £3 cm) nodules [17,21]. Taken together, the 
current study and existing evidence strongly suggest that pa-
tients with single large tumors (>5 cm) should be classified 
as intermediate-staged HCC to better represent their nature 
and prognosis. In fact, a large-cohort study from the East-
West study group has recommended classification of a single 
large HCC tumor as intermediate-stage, considering the rel-
atively poor prognosis for this type of tumor vs. early-stage 
tumors [15]. In fact, several consensus guidelines from Asia-
Pacific and Europe limit early HCC classification to single tu-
mors £5 cm or up to 3 tumors £3 cm [22–24].

The optimal treatment for a single large HCC nodule (>5 cm) 
is still poorly defined. Historically, RFA and liver transplanta-
tion (LT) were not recommended for patients with HCC ³5 
cm in diameter [7,9,25]. In contrast, TACE was always consid-
ered as a safe and effective treatment for a single large HCC 
tumor [9]. In addition, surgical resection has also been ques-
tioned, as a single large tumor is always associated with a high 

recurrence rate and worse survival. However, consistent with 
the current study, more and more studies have demonstrat-
ed improved survival of these patients after surgical resection 
vs. TACE or palliative treatments [26–28]. Taken together, data 
from the current study also strongly advocate surgical resec-
tion as the first-line treatment for patients with a single HCC 
>5 cm. However, more intensive post-surgery surveillance for 
these patients, as well as consideration of targeted therapies 
among high-risk patients, such as those with microvascular 
invasion, should be considered [29].

In the current cohort, patients with stage A2 and B HCC were 
more likely to receive TACE treatment than patients in stage A1. 
Of note, TACE was the recommended treatment for intermedi-
ate-stage HCC in the BCLC staging [7,8]. That is to say, a single 
large HCC nodule was always stratified as a more aggressive le-
sion in clinical practice. In addition, larger tumor size was close-
ly associated with a higher incidence of microvascular invasion 
and worse tumor differentiation [30–32]. Of note, in the current 
study, allocating stage A2 patients to stage B significantly im-
proved the OS of stage A patients compared with stage B pa-
tients after TACE. This implies that solitary HCC nodules larger 
than 5 cm are quite different from stage A1 HCC, in terms of 
biological behavior and prognosis. As such, it would be prop-
er to separate single large HCC tumors from early-stage HCC.

There were several limitations in this study regarding interpre-
tation of the results. First, selection bias was unavoidable due 
to its retrospective nature. In addition, all the patients were 
followed up only for long-term OS; recurrence-free survival and 
time-to-progression were not available in the current study. 
Given that all of the patients were included between 2008 and 
2012, patients who received molecular targeted therapies in 
recent years were not included in the current cohort. As such, 
more studies are needed to verify our results and take into 
consideration patients receiving targeted therapies.

Conclusions

In conclusion, in the present study, patients with a single HCC 
nodule larger than 5 cm had worse survival than patients with 
BCLC stage A1 HCC, but similar OS to patients with BCLC stage 
B HCC. Multivariable analysis showed that BCLC stage A2+B 
vs. A1, but not BCLC stage B vs. A1+A2, showed a significant-
ly different association with OS of HCC patients. As such, it 
might be more appropriate to classify solitary HCC >5 cm as 
intermediate-stage B HCC instead of early-stage A HCC with 
regard to the long-term outcome of patients.
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