OncoTargets and Therapy downloaded from https://www.dovepress.com/

For personal use only.

OncoTargets and Therapy

3

Dove

ORIGINAL RESEARCH

Effect of KI-67 positive cellular index on prognosis
after hepatectomy in Barcelona Clinic Liver
Cancer stage A and B hepatocellular carcinoma
with microvascular invasion

Hong-Hao Li'*
Lu-Nan Qi'-3*
Liang Ma'?

Zu-Shun Chen'

Bang-De Xiang'3
Le-Qun Li'3

'Department of Hepatobiliary
Surgery, Affiliated Tumor Hospital

of Guangxi Medical University,
Nanning, 530021, China; 2Guangxi

Liver Cancer Diagnosis and Treatment

Engineering and Technology Research
Center, Nanning, 530021, China;

3Key Laboratory of Early Prevention
and Treatment for Regional High
Frequency Tumor, Ministry of
Education, Nanning, 530021, China

*These authors contributed equally
to this work

Correspondence: Le-Qun Li
Department of Hepatobiliary Surgery,
Affiliated Tumor Hospital of Guangxi
Medical University, Number 71 Hedi
Road, Nanning, 530021, Guangxi, China
Tel 486 771 531 0045

Fax +86 771 535 003 |

Email li_lequn@263.net

This article was published in the following Dove Press journal:
OncoTargets and Therapy

Obijective: This study aimed to explore the relationship between KI-67 positive cellular index
and recurrence-free survival (RFS) in Barcelona Clinic Liver Cancer (BCLC) stage A and B hepa-
tocellular carcinoma (HCC) patients, particularly those with microvascular invasion (MVI).
Methods: A total of 333 patients who underwent curative hepatectomy had their immunohis-
tochemistry analyzed retrospectively for KI-67 positive cellular index.

Results: In total, 41.1% (137/333) of HCC patients displayed high KI-67 positive cellular
index (>35%). Patients with high KI-67 positive cellular index had poorer RFS than those with
low index (P<<0.0001). Patients were then subdivided into an MVI positivity group (n=192)
and an MVI negativity group (n=141). In the MVI positivity group, patients with high KI-67
positive cellular index had a shorter RFS after operation as compared to those with low index
(P<<0.0001). However, there was no significant difference in RFS between high- and low-index
subgroups within the MVI negativity group (P>0.05). Additionally, patients with high KI-67
positive cellular index combined with MVI positivity had the shortest RFS of all those with
MVI negativity, regardless of KI-67 cellular index level (P<<0.0001). Multivariate analysis
showed that node number >1, capsule absence, high KI-67 positive cellular index, and alpha-
fetoprotein >400 ng/mL were independent risk factors for a recurrence of HCC with MVIL.
Conclusion: Our results suggested that high KI-67 positive cellular index may represent a poor
prognostic factor in BCLC stage A and B HCC patients, especially those with MVI.
Keywords: hepatocellular carcinoma, KI-67, microvascular invasion, prognosis, BCLC
stage A and B, hepatectomy

Introduction
HCC is one of the most common malignant tumors and the second most common
cause of cancer death according to the World Cancer Report 2014.! Although there
are numerous classification systems for HCC, the BCLC staging system is the most
widely used because of its simplicity and clear treatment guidelines for patients at
different stages of disease.>* Survival outcomes in selected patients who show no portal
vein tumor thrombus and symptoms of portal hypertension with BCLC stage A or B
classification undergoing hepatectomy for HCC are continuously improved.*®

The most commonly recommended treatment for most HCC patients is hepatectomy;
however, it is estimated that 50%—60% of HCC patients even including those in early
BCLC stage A experience postoperative disease recurrence within 3 years.”'* MVTI is
considered to be an important clinicopathological feature of recurrence and has been
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given broad attention in the academic field as an important
prognostic risk factor.!!"!* Numerous studies have focused on
preoperative predictive factors in the presence of MV
Recently, an investigation has demonstrated that MVI may be
a factor predicting micro-metastasis in the liver parenchyma.
Patients who had more than five vessels affected by MVI
were shown to have such metastasis.'® The majority of HCC
cases with MVI have a poor prognosis; however, several
HCC patients with MVI have been shown to have long-term
survival."” Thus, the mechanism by which MVI might lead to
postoperative recurrence deserves further exploration.

KI-67 is well known to have an important influence on
all phases of the cell cycle, except GO phase, and is often
considered a marker of cellular proliferation.?*! KI-67 has a
close relationship with breast cancer, but has also been exam-
ined as a predictor of postoperative recurrence for several
types of tumors, including HCC.?2* Several reports have
indicated that the increase in growth fraction of hepatocytes
could exert a considerable influence on hepatocarcinoma
and KI-67 positive cellular index is the highest in HCC but
lowest in normal liver tissue.?** The influence of KI-67 on
HCC prognosis has been debated, but several investigations
suggest KI-67 is not a poor prognostic factor.?>?*?’ The aim
of'this study was to explore the risk patterns of recurrence for
patients who underwent hepatic resection for BCLC stage A
and B HCC and to validate the relationship between KI-67
positive cellular index and RFS for BCLC stage A and B
HCC patients.

Materials and methods

Patients

From March 2012 to May 2017, 333 patients undergoing
RO resection at our hospital were enrolled. Inclusion criteria
were as follows: 1) RO resection, defined as complete mac-
roscopic removal of the tumor, where the resection margin
was negative and no detectable intrahepatic or extrahepatic
metastasis lesions remained; 2) presence of disease staged as
BCLC stage A or B; 3) definitive pathological diagnosis of
HCC based on the WHO criteria; 4) no radiotherapy or che-
motherapy was received before operation; 5) liver function
was within Child—Pugh A stage and performance status test
score was 0—1; and 6) tumor differentiation grade was identi-
fied according to Edmondson—Steiner criteria.?® Criteria for
MVI were as follows: 1) tumor thrombus partially or totally
covered by endothelium and visible only on microscopy;
and 2) endothelium-covered tumor thrombus was inside
the tumor or situated closely to the tumor edge and must be
extended to the portal vein or hepatic vein branches to be
considered as MVL"

Follow-up

Patients were followed up every 1-2 months in the first year
and every 3 months afterward. Ultrasonography and com-
puted tomography/magnetic resonance imaging were used
for examination, and serum AFP was examined regularly.
Recurrence was proven with one of the following criteria:
1) a significant rise in AFP combined with one typical imag-
ing modality; 2) at least two types of imaging showed a lesion
simultaneously; and 3) a lesion biopsy performed due to new
recurrence. Final time to recurrence was evaluated by clinical
doctors, and recurrence was classified as either intrahepatic
or extrahepatic. The last follow-up data included in this study
were collected on December 1, 2017.

Immunohistochemistry

Staining was performed using an IHC kit. Sections were regu-
larly dewaxed by dimethylbenzene, dehydrated by gradient
concentration alcohol, and then immersed in sodium citrate
buffer (2,000 mL, 0.01 M, pH 6.0) at 100°C. Endogenous
peroxidase activity and unspecific reactions were blocked
with 3% hydrogen peroxide and normal goat serum, respec-
tively. The sections were incubated with anti-KI-67 antibody
overnight at 4°C and then treated with biotinylated anti-rabbit
immunoglobulin and streptavidin conjugated to horseradish
peroxidase for 30 minutes at room temperature. Diamino-
benzidine substrate was used for stain development, and
sections were counterstained with hematoxylin and sealed
with neutral balsam. Sections lacking primary antibody were
used as negative controls.?>%

IHC results were analyzed by a trained pathologist in
the pathology department at our hospital. KI-67 positive
cellular index was described as the presence of nuclear
staining. All stained nuclei were scored as positive regardless
of the intensity of staining. Cell counts were made at X100
magnification with a conventional light microscope in five
randomly selected fields. The percentage of cells expressing
KI-67 was determined by counting 1,000 cells/slide. KI-67-
labeled cell counting was evaluated by a trained pathologist
in the pathology department at our hospital. Computational
formula was as follows:**?!

Number of IHC-positive cells (KI-67)*100
Total number of cells observed

Statistical analysis

All statistical analyses were performed with SPSS version 23.
The chi-squared or Fisher’s exact test was used for evaluat-
ing discrete data. RFS curves were created using Kaplan—
Meier method and compared employing a log-rank test.
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Independent postoperative recurrence risk factors were evalu-
ated using the Cox proportional hazard model. Two-tailed
P<0.05 was considered statistically significant.

Ethics statement

This study was conducted in accordance with the Declaration
of Helsinki guidelines and was approved by the Institutional
Review Board of Affiliated Tumor Hospital of Guangxi
Medical University. Written informed consent was provided
by all voluntary participants for their clinical records to be
used in this study. Additionally, the tissue specimens for [HC
were used after obtaining written consent from all patients.

Results

Patient characteristics

All the patient characteristics are summarized in Table 1.
The median patient age was 48 years (48.3910.58). The
positivity rates for HBsAg and HBV DNA were 86.4% and

Table | Clinical characteristics

Age (years), mean * SD (range) 48.41+0.58 (29-79)

Sex
Male, n (%) 284 (85.3%)
Female, n (%) 49 (14.7%)
HBsAg

Positive, n (%)

Negative, n (%)
HBV DNA

>500 copies/mL, n (%)

=500 copies/mL, n (%)
AFP

>400 ng/mL, n (%)

=400 ng/mL, n (%)
Tumor size

>5cm, n (%)

=5cm, n (%)
Edmondson stage

Low, n (%)

High, n (%)
Node number

Single, n (%)

Multiple, n (%)
Capsule

Comeplete, n (%)

Absent, n (%)
Cirrhosis degree

288 (86.4%)
45 (13.6%)

232 (69.7%)
101 (30.3%)

165 (49.5%)
168 (50.5%)

195 (58.6%)
138 (42.4%)

223 (67.0%)
110 (33.0%)

235 (70.6%)
98 (29.4%)

249 (74.8%)
84 (25.2%)

Low, n (%) 222 (66.7%)
High, n (%) 111 (33.3%)
MVI
Positivity, n (%) 191 (57.4%)

Negativity, n (%) 142 (42.6%)
KI-67 positive cellular index

High, n (%) 137 (41.1%)

Low, n (%) 196 (58.9%)
Abbreviations: AFP, alpha-fetoprotein; HBsAg, serum hepatitis B surface antigen;
HBV DNA, hepatitis B virus DNA levels; MVI, microvascular invasion.

69.7%, respectively. Rates for patients with AFP >400 ng/
mL and tumor size >5 cm were 49.5% and 58.6%, respec-
tively. There were 223 (67.0%) and 222 (66.7%) patients
determined to have low Edmondson and cirrhosis stages,
respectively. Additionally, absent capsule was shown in 84
(25.2%) patients and MVI was detected in 192 (57.7%) cases
and not detected in 141 (42.3%) cases.

IHC for KI-67

A total of 333 patients were detected to have KI-67 positive
cellular index with immmunohistochemical staining, with
positive cellular index ranging from 2% to 97%. The median
positive cellular index was 35% (34.52% + 1.24%), which
was considered to be the cutoff value for the following
analysis. KI-67 positive cellular index was considered to
be high if there was a >35% KI-67 positive cellular index
or low at =35% KI-67 positive cellular index (Figure 1A
and B). Accordingly, 137 patients (41.1%) had a high KI-67
positive cellular index and 196 patients (58.9%) had a low
KI-67 positive cellular index.

Then, 40 adjacent non-tumorous tissues (20 from patients
with high KI-67 positive cell index and 20 from patients
with low KI-67 positive cell index) were selected. Estimates
of KI-67 positive cellular index ranged from 0% to 10%
in adjacent non-tumorous tissues. Significant difference
in KI-67 was observed between HCC tissues and adjacent
non-tumorous tissues (P<<0.001). A representative example
is shown in Figure 1C.

Prognostic significance of KI-67 positive

cellular index in HCC

By the end of follow-up, 231 of 333 patients (69.4%) had
developed recurrence. Median RFS was 18 months, and
the 1-, 2-, and 3-year RFS were 61.5%, 45.5%, and 32.8%,
respectively, for all patients. For patients with high and low
KI-67 positive cell index, the 1-, 2-, and 3-years RFS were
77.5%, 59.2%, and 44.0% and 38.6%, 24.7%, and 16.1%,
respectively. Kaplan—-Meier analysis revealed that patients
with high KI-67 positive cellular index had a poorer RFS
(median: 7 months vs 31 months) after hepatectomy com-
pared with those with low KI-67 positive cellular index
(P<<0.001) (Figure 2).

Table 2 shows the univariate and multivariate Cox regres-
sion analyses of operative factors associated with postopera-
tive HCC recurrence. In univariate analysis, age >48 years,
positive HBsAg, AFP >400 ng/mL, tumor size >5 cm,
MVI positivity, and high KI-67 positive cellular index were
associated with postoperative recurrence. Multivariate
analysis demonstrated high KI-67 positive cellular index
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High in tumor

Low in adjacent tissue
but high in tumor

Figure | Pathologically, primary cellular carcinoma of the liver (H&E, x100): (A) proportion of positive cellular index =35% and (B) proportion of positive cellular
index >35%. (C) Representative image showing significant differences in KI-67 positive cellular index between HCC tissues and adjacent non-tumor tissues.

Note: KI-67 positive cellular index was defined as the presence of nuclear staining.
Abbreviation: HCC, hepatocellular carcinoma.

(HR:2.13,95% CI: 1.62-2.80, P<<0.001), AFP >400 ng/mL
(HR: 1.46,95% CI: 1.11-1.92, P=0.007), tumor size >5 cm
(HR: 1.37,95% CI: 1.03—1.83, P=0.031), number of nodes >1
(HR: 1.99, 95% CI: 1.50-2.66, P<<0.001), absent capsule
(HR:2.89,95% CI: 2.15-3.90, P<<0.001), and M VI positivity
(HR: 1.80, 95% CI: 1.33-2.42, P<<0.001) were independent
risk factors for postoperative recurrence.

Comparisons of KI-67 expression in

HCC patients with and without MVI

For this analysis, 333 patients were subdivided into an
MVI positivity group (n=192) and an MVI negativity group
(n=141). The MVI positivity group had a higher rate of
high KI-67 positive cellular index, as compared to the MVI
negativity group (54.7% vs 22.7%, P<<0.001). Kaplan—-Meier
method was utilized to analyze the correlation between KI-67
positive cellular index and the prognosis of HCC with MVIL.

_ 100 -
_g —— High KI-67 positive
S 80- cellular index gr.oup
=] —Li— Low KI-67 positive
"’ cellular index group
8 60+
o« P<0.0001
3
e 40+
[
E
=) -
o 20
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0 ] ] L] 1
0 20 40 60 80

Time to recurrence (months)

Figure 2 Comparison of the recurrence-free survival curves between high KI-67
group and low KI-67 group.

Notes: Results are from Kaplan—Meier analysis. P<<0.05 was considered to be
statistically significant.

As the survival curves shown in Figure 3A, in the MVI
positivity group, patients with high KI-67 positive cellular
index had a shorter RFS after operation compared with low
KI-67 positive cellular index patients (median: 5 months vs
26 months, P<<0.001). However, there was no significant
difference in RFS between high KI-67 positive cellular index
and low KI-67 positive cellular index subgroups observed in
MVI negativity group (P>0.05) (Figure 3B). Furthermore,
patients with high KI-67 positive cellular index combined
with MVI positivity had the shortest RFS of all those with
MVl negativity, regardless of high or low KI-67 positive cel-
lular index level (P<<0.0001) (Figure 3C and D). However,
there was no significant difference in RFS between patients
with low KI-67 positive cellular index combined with MVI
positivity and all those with MVI negativity, regardless of
high or low KI-67 positive cellular index level (P>0.05)
(Figure 3E and F).

Analysis of predictive factors for HCC
with MVI

The clinical characteristics of patients with MVI were
analyzed. In our study population comprising 333 patients,
192 (57.7%) had MVI-positive HCC. Baseline patient char-
acteristics were compared between the MVI positivity group
and M VI negativity group (Table 3). During follow-up, 149
(77.6%) patients in the MVI positivity group and 59 patients
(41.8%) in the M VI negativity group experienced recurrence.
Upon univariate analysis, patients who had a high index
had a significantly higher risk of recurrence after surgery
compared to patients with a low index (HR: 2.13, 95% CI:
1.49-3.03, P<<0.001). Multivariate Cox analysis showed
that high KI-67 positive cellular index was also a significant,
independent predictor of recurrence after surgery (HR: 2.72,
P<0.001) (Table 4).

submit your manuscript

4750

Dove

OncoTargets and Therapy 2018:1 |


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Kl1-67 in HCC with microvascular invasion

Table 2 Factors associated with postoperative recurrence
in HCC

Variables Univariate Multivariate

analysis Cox analysis
HR (95% CI)

0.90 (0.68-1.18)

P-value
0.44

P-value
0.011

Age (years)
>48
=48

Sex 0916
Male
Female

HBsAg
Positive

0.002 1.66 (0.98-2.80) 0.60
Negative
Edmondson 0.861
Low stage
High stage
AFP (ng/mL)
>400
=400
Tumor size (cm)
>5
=5
HBYV DNA (copies/mL)
>500
=500

Node number

0.023 1.46 (1.11-1.92) 0.007

0.023 1.37 (1.03-1.83) 0.031

0.045 0.92 (0.65-1.32) 0.67

<0.001 1.99 (1.50-2.66) <0.001
Single
Multiple

Capsule
Absent
Complete

Cirrhosis

<0.001 2.89 (2.15-3.90) <0.001

0.207
Moderate or high
Low

MVI <0.001
Positivity

1.80 (1.33-2.42) <0.001

Negativity

KI-67 positive cellular index <0.001 <0.001
High

Low

2.13 (1.62-2.80)

Surgical margin (cm) 0.512
<l

>|

Abbreviations: AFP, alpha-fetoprotein; HBsAg, serum hepatitis B surface antigen;
HBV DNA, hepatitis B virus DNA levels; HCC, hepatocellular carcinoma; HR,
hazard ratio; MVI, microvascular invasion.

Discussion

Currently, the prognosis for HCC patients after radical hepatic
resection is not as satisfactory as would be expected.’>3
To facilitate the timely detection of HCC recurrence, clinical
predictors of disease events are urgently needed to be iden-
tified. In our study, we demonstrated that a high level of
KI-67 positive cellular index, and AFP >400 ng/mL, tumor
size >5 cm, node number > 1, absence of capsule, and MVI

positivity were independent risk factors predicting the post-
operative recurrence after hepatectomy.

It has been made evident that the proliferative activity
of tumors has a great impact on postoperative prognosis.>
KI-67 nuclear protein has been shown to have an important
influence on all phases of the cell cycle, except the GO phase,
and is often considered to be a marker of cellular prolifera-
tion.?! Studies have confirmed that KI-67 expression could
be regarded as a poor prognosis predictor in several types
of cancers. For instance, high levels of KI-67 expression in
distant metastatic lesions have been shown to predict a poor
overall survival outcome in breast cancer;* elevated expres-
sion of KI-67 was associated with tumor metastasis and could
be employed as a prognostic factor in gastroenteropancreatic
neuroendocrine tumors;* KI-67 expression may play a criti-
cal role in predicting prognosis of astrocytomas and should
be routinely examined in patients with astrocytomas.*® In our
study, we found that the median RFS in patients with high
KI-67 positive cellular index was only 7 months, while RFS
reached 31 months in patients with low positive cellular index
(P<<0.001). Thus, higher KI-67 positive cellular index could
be a powerful risk factor for HCC recurrence following hepa-
tectomy. Although the cutoffin our study was different from
the cutoff in published reports, our result was in accordance
with the trends seen in earlier investigations.?

MVI was considered as an important clinicopathological
feature of early recurrence and has been given broad atten-
tion in the academic field as an important prognostic risk
factor.!'""* However, a relatively better prognosis was also
displayed for some patients with high KI-67 positive cellular
index. In addition, few studies have described the relative
mechanism through which MVI causes postoperative recur-
rence. Thus, we conducted a prospective study. Interestingly,
the present study demonstrated that high KI-67 positive cel-
lular index had a clear impact on prognosis of HCC patients
with MVI while there was no obvious influence observed in
HCC patients without MVI. This novel investigation sug-
gested that high KI-67 positive cellular index might account
for poor prognosis by acting on cells undergoing MVI. In
other words, we inferred that high KI-67 positive cellular
index in cells undergoing MVI may promote cellular prolif-
eration, and lead to early recurrence.

Several reports maintain that KI-67 expression is enriched
in corresponding areas with microvascular density “hot
spots”, as they are positively correlated.?**”3# Analogously,
we found that the HCC with MVI showed higher KI-67 posi-
tive cellular index than HCC without MVI. Meanwhile, there
was a higher incidence of MVI positivity in HCC patients
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Group Number RFS
1-Year 2-Year 3-Year
MVI positivity/high KI-67 105 25.7% 12.0% 6.2%
MVI positivity/low KI-67 87 67.8% 51.4% 38.0%
MVI negativity/high KI-67 32 81.1% 64.6% 46.1%
MVI negativity/low KI-67 109 85.2% 64.4% 48.8%

Figure 3 Comparison of the recurrence-free survival curves.

Notes: (A) Patients with MVI positivity combined with high KI-67 show shorter RFS compared with patients with MVI positivity combined with low KI-67. (B) Patients
with MVI negativity combined with high KI-67 show no difference compared with patients with MVI negativity combined with low KI-67 in terms of RFS. (C) Patients with
MVI positivity combined with high KI-67 show shorter RFS compared with patients with MVI negativity combined with high KI-67. (D) Patients with MVI positivity combined
with high KI-67 show shorter RFS compared with patients with MVI negativity combined with low KI-67. (E) Patients with MVI positivity combined with low KI-67 show no
difference compared with patients with MVI negativity combined with high KI-67 in terms of RFS. (F) Patients with MVI positivity combined with low KI-67 show no difference
compared with patients with MVI negativity combined with low KI-67 in terms of RFS. MVI positivity/high KI-67: MVI positivity and high KI-67 positive cellular index; MVI
positivity/low KI-67: MVI positivity and low KI-67 positive cellular index; MVI negativity/high KI-67: MVI negativity and high KI-67 positive cellular index; MVI negativity/low
KI-67: MVI negativity and low KI-67 positive cellular index. Results are from Kaplan—Meier analysis. P<<0.05 was considered to be statistically significant.

Abbreviations: MVI, microvascular invasion; RFS, recurrence-free survival.

4752  submityour manuscript OncoTargets and Therapy 2018:1 |

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Kl1-67 in HCC with microvascular invasion

Table 3 Baseline characteristics between MVI positivity and MVI
negativity groups

Variables MVI positivity MVI negativity
(n=192) (n=141)
Age (range) (years) 48 (29-71) 48 (29-79)
Sex, male/female 162/30 122/19
HBsAg, positive/negative 164/28 124/17
HBYV DNA (copies/mL), >500/=500 138/54 94/47
AFP (ng/mL), >400/=400 109/83 56/85
Tumor size (cm), >5/=5 139/53 56/85
Edmondson stage, low/high 126/66 97/34
Node number, single/multiple 129/63 106/35
Capsule, incomplete/complete 66/126 18/123
Cirrhosis, low/high 133/59 89/52
KI-67 expression, high/low 105/87 32/109

Abbreviations: AFP, alpha-fetoprotein; HBsAg, serum hepatitis B surface antigen;
HBV DNA, hepatitis B virus DNA levels; MVI, microvascular invasion.

with high KI-67 positive cellular index than in those with low
KI-67 positive cellular index. However, a direct relationship
between MVI positivity and KI-67 positive cellular index
should be demonstrated and requires further exploration.

Certainly, there were some limitations to this study.
Firstly, the immunohistochemical positivity and the cutoff
values used in our study could be controversial because
these results were not collected or analyzed in previous
studies.”? Next, we were not able to clarify the relationship
between MVI and KI-67 positive cellular index because we
analyzed the results from a clinical standpoint. However, we
clearly found that highly positive KI-67 cellular index had
a clear impact on HCC patients with MVI while no obvious
influence was observed in HCC patients without MVI in
terms of RFS.

Table 4 Factors associated with postoperative recurrence in
HCC with MVI

Variables Univariate Multivariate

analysis analysis

P-value HR (95% CI) P-value
Age >48 years 0.105
Sex: male 0.541
Positive HBsAg 0.029 1.16 (0.70-1.94) 0.60
Low Edmondson stage 0.168
AFP >400 ng/mL 0.025 1.78 (1.26-2.51) 0.001
Tumor size >5 cm 0.662
HBV DNA >500 copies/mL  0.133
Node number > | <0.001 2.13 (1.49-3.03) <0.001
Absent capsule <0.001 3.03 (2.12—4.33) <0.001
Moderate or high cirrhosis  0.114
High KI-67 expression <0.001 2.48 (1.73-3.56) <0.001
Surgical margin <I| cm 0.342

Abbreviations: AFP, alpha-fetoprotein; HBsAg, serum hepatitis B surface antigen;
HBV DNA, hepatitis B virus DNA levels; HCC, hepatocellular carcinoma; HR,
hazard ratio; MVI, microvascular invasion.

Conclusion

Highly positive cellularindex for KI-67,and AFP >400ng/mL,
tumor size >5 cm, node number >1, capsule absence, and
MVI positivity are independent risk factors predicting post-
operative cancer recurrence after hepatectomy. Moreover, the
overexpression of KI-67 might promote disease recurrence
after hepatectomy in BCLC stage A and B HCC patients,
especially those with MVI. Further in-depth prospective
studies are required to elucidate such a mechanism.

Abbreviations

AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Can-
cer; HBsAg, serum hepatitis B surface antigen; HBV DNA,
hepatitis B virus DNA levels; HCC, hepatocellular carci-
noma; HR, hazard ratio; IHC, immunohistochemistry; MVI,
microvascular invasion; RFS, recurrence-free survival
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