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Analysis of risk factors and construction of risk scoring model for
early postoperative recurrence of hepatocellular carcinoma patients
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Abstract Background and Aims: Early postoperative recurrence is the main factor affecting the prognosis of hepatocellular
carcinoma (HCC) patients. This study was conducted to investigate the risk factors for early recurrence in HCC

patients after hepatectomy and establish an evaluation model, so as to provide basis for predicting recurrence risk
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and improving prognosis.

Methods: The clinical data of 225 patients with HCC treated in Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology between 2011 and 2016 were retrospectively analyzed. The
occurrence of early postoperative recurrence (recurrence with 2 years after hepatectomy) among the patients were
analyzed. The independent risk factors for early recurrence were determined by Logistic regression model, the
efficiencies of the variables in predicting the early recurrence were evaluated by receiver operating characteristic
curve (ROC) and area under curve (AUC), and the risk scoring model for early recurrence was established by
Cox regression equation.

Results: Among the 225 patients, early postoperative recurrence occurred in 130 cases (57.8%). Tumor number,
v-glutamyl transpeptidase (y-GT), and neutrophil-lymphocyte ratio (NLR) were independent risk factors for
early postoperative recurrence in HCC patients (all P<0.05). The AUC of serum y-GT, NLR and the combination
of v-GT and NLR for prediction early postoperative recurrence were 67.6%, 59.1% and 70.4%, respectively. After
risk scoring model was created by incorporating tumor number, y-GT and NLR into the regression equation, a
code of 1 was assigned to y-GT >108 U/L, 2 was assigned to NLR>2.11, and 3 was assigned to tumor number >1,
otherwise 0 was assigned, according to the HR values. The possible score given bythe risk scoring model ranged
from 0 to 6. According to this model, the 1-, 3- and S-year disease-free survival rates were 76.9%, 44.5% and 32.8%
in patients in low risk group (score <3), and were 33.4%, 20.1%, and 6.69% in patients in high risk group (score
>3), and the difference had statistical significance (P<0.001).

Conclusion: Tumor number, y-GT and NLR are independent risk factors for early postoperative recurrence in
HCC patients. The established prediction model can be used for stratifying the risk of early recurrence in HCC
patients, and thereby may help choose an appropriate treatment plan to improve the prognosis of the patients.
Carcinoma, Hepatocellular; Recurrence; Neutrophil-Lymphocyte Ratio; y-Glutamyltransferase
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(receiver operating characteristic curve, ROC)
4 T (area under curve, AUC) TEH T
MALRE . DA o=0.05 (XU ) 5 Ry 6 56 7K SF-

21 BERMEEERRLMESTE

225 B FEH, 1300 B EERIF2ENE K
(RME%R), H57.8%., B1794], 579.6%;

HALAEEY524 o 20141 (35 A BE B Child-pugh7r 2
A, 2468 FH ABERT Child-pughsr H N BY,
B2 IR e A A . e e KR
3.4 (2.4~4.75) cm, 19141 E J ik Mg, 344
BERZ KM, HMEL R %L,
22 RERHPELZNEKESR

HLH &K Logistic [P 50 M7 2 7R b 8 B K A% .
st H . v-GT. NLRERFREME KA *
(¥1P<0.05) . ZHN X Logistic [T #r 78 fif
FXH (HR=2.737, 95% CI=1.063~7.047,

95% CI=1.013~1.812, P=0.041) J 40w ARG
BINE LWL fal N &R (£2)

&1 225 GIFFHRRERENELER

Table 1 Baseline characteristics of the 225 HCC patients

iH BE

PER [n (%) ]

% 179 (79.6)

°© 46 (20.4)
RS %, M (IQR) | 52 (45~59)
PivRE e KA [em, n (%) |

>5 51 (22.7)

<5 174 (77.3)
bIE A E [0 (%) ]

HR 191 (84.9)

ES 34 (15.1)
Child-Pugh 734 [n (%) ]

A 201 (89.3)

B 24 (10.7)
HBV-DNA [ (%) |

FHE 151 (67.1)

Bk 74 (32.9)

AFP [ng/mL, M (IQR) |
PLT[10°L, M (IQR) ]

63.5 (8.1~841.1)
783 (51.2~102)

ALP[U/L, M (IQR) | 78 (61~99)
NLR [M (IQR) ] 1.85 (1.41~2.61)
v-GT[U/L, M (IQR) | 53 (33~94)
IR T2 [ (%) |

Beni-oss 57 (25.3)

JariB IR 168 (74.7)
AP0 (%) ]

= 52 (23.1)

w5 173 (76.9)
AU IR [n (% )

P 61 (27.1)

H 164 (72.9)

P=0.037) . y-GT (HR=1.016, 95% ClI=
2 HFEREEERHELANBERENMEEEZST
Table2 Univariate and multivariate analysis of factors for early recurrence in HCC patients
b ¢ HERZE ST ZHEZE T

- HR (95% CI) P HR (95% CI) P
MR (5 ovs. Z0) 0.603 (0.314~1.156) 0.128 — —
Ay (550 2 vs. < 50 %) 1.117 (0.657~1.900) 0.682 — —
fifRi i KA (S5 emws. < 5em) 2.043 ( 1.043~4.000) 0.037 1.878 (0.886~3.981 ) 0.1
s K (5 vs. BRI ) 3.295 (1.369~7.934) 0.008 2.737 (1.063~7.047 ) 0.037
HBV-DNA ( FHME vs. B ) 0.902 (0.513~1.587) 0.721 — —
AFP (>400 ng/mL vs. < 400 ng/mL ) 1.492 (0.843~2.642) 0.169 — —
PLT (A:HA0 1 A~Pf7) 1.006 (0.997~1.015) 0.198 — —
ALP (BH80I0 1 A5 ) 0.997 (0.990~1.005 ) 0.471 — —
v-GT (HHEAN 1 A5 1.017 (1.009~1.025) <0.001 1.016 ( 1.008~1.024) <0.001
NLR (&R0 1 A~2047 ) 1.301 (1.014~1.670) 0.039 1.355 (1.013~1.812) 0.041
Child-Pugh 534% (A vs.B) 1.715 (0.732~4.016) 0.214 — —
JEIIsR CBEn IR vs. JREBUIER ) 1.350 (0.727~2.505 ) 0.342 1.605 (0.812~3.172) 0.173
AP (5 vs. &) 0.542 (0.290~1.012) 0.055 0.503 (0.252~1.005 ) 0.052
FFUIBHIMT (2 vs. 75) 1.072 (0.590~1.948 ) 0.819 0.806 (0.405~1.601) 0.537
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1- Fe5F

B 1 y-GT. NLR KL% y-GT 5 NLR Bk & il BT 40 Rt 72
BERERHEXRH ROC HiZk
Figure 1 ROC curves of y-GT, NLR and y-GT plus NLR in

predicting early postoperative recurrence in HCC

patients
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Figure 2 Kaplan-Meier survival curves for high-risk group and

low-risk group
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