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Preoperative Blood Nneutrophil-to-lymphocyte Ratio as an Independent Prognostic Predictor
after Hepatectomy for Hepatocellular Carcinoma
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Abstract; [Objective] To evaluate the impact of an elevated preoperative neutrophil-to-lymphocyte ratio (NLR) on outcome
after hepatectomy for hepatocellular carcinoma (HCC) , and the value of the NLR as an independent prognostic predict marker.
[Methods] Clinical data of 82 HCC patients underwent radical hepatectomy were retrospectively analyzed. According to preoperative
NLR, the patients were divided into the low NLR group (NLR < 5) and the high NLR group (NLR =5), respectively. Univariate
analysis was performed to assess for a significant difference in clinicopathological characteristics that influenced overall and disease-
free survival after hepatectomy. A multivariate analysis was performed by Cox regression for variables significant on univariate analysis.
The Kaplan-Meier method was used to assess the overall and disease-free survival rate. [Results] The total 1, 3, and 5-year overall
survival rates were 91.4%, 66.5% , and 57.2%, respectively. The overall survival of high NLR group was significantly worse than the
low NLR group (1, 3, and 5-year overall survival were 80.0%, 51.9%, and 37.0% vs 94.0%, 69.7%, and 61.7%, respectively; P =
0.044). The total 1, 3, and 5-year disease-free survival rates were 87.4%, 59.1%, and 49.7%, respectively. The disease-free survival
of high NLR group was significantly worse than the low NLR group (1,3, and 5-year overall survival were 80.0%, 40.0%, and 26.7%
vs 89.1%, 63.7%, and 55.3%, respectively; P = 0.031). Preoperative NLR = 5, AFP =400 ug/L ,multiple tumors (>3), tumor
size (>5 c¢m), vascular invasion and positive resection margin were all risk factors of poor overall and disease-free survival. Cox

regression analysis revealed that NLR = 5, multiple tumors (> 3), tumor size (>5 cm) and positive resection margin were
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independent predictors of poorer overall and disease-free survival. [Conclusion] Preoperative NLR = 5 was an independent adverse

predictor of disease-free and overall survival for hepatocellular carcinoma after hepatectomy.
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Table 1 Univariate analysis of overall and disease-free

survival

P value

Clinical variables ] ] )
Disease-free survival ~ Overall survival

Gender(male) 0.52 0.68
Age=65 years 0.63 0.31
AFP=400ug/L 0.01 0.04
NLR=5 <0.01 <0.01
Multiple (>3)tumors 0.04 0.09
Large tumor size>5 cm <0.01 <0.01
Hepatic cirrhosis 0.15 0.08
HBsAg(+) 0.27 0.11
Vascular invasion 0.02 0.01
Poorly differentiated 0.35 0.18
Blood transfusion =400 mL 0.74 0.82
Hepatic portal block 0.41 0.69
Positive resection margin <0.01 <0.01

AFP; alpha-fetoprotein; HBV ; hepatitis B virus; NLR : neutrophil-

to-lymphocyte ratio
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Table 2 Multivariate analysis of variables influencing

disease-free survival

Pvalue Risk ratio Confidence interval(95% )

Clinical variables

AFP=400 pg/L 0.057  2.632 1.012-6.855
NIR=5 <0.01  2.637 1.585-7.514
Multiple (>3 ) tumors <0.01 4.173 1.904-8.576
Large tumor size>5 cm <0.01 3.869 1.776-7.917
Vascular invasion 0.060  0.932 0.576-2.048
Positive resection margin -~ <0.01 5.352 2.015-9.087

AFP. alpha-fetoprotein; NLR: neutrophil-to-lymphocyte ratio
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Fig.1 Survival stratified by neutrophil to lymphocyte
ratio

A': Overall survival ; B ; Disease—free survival.

3 #

e AT IR A3 VI bR AR S5 52 RAT & R IR T R
Wy EE R R B R R 2R S R 1 e bR
— EEMFF IS FIHE AT, F Coussens SEVFIAR T
PRAEFE RS A K B SRk NLR R LR
PERGIVN bR — | fE—E B b e T LA
MRAEIRA . A2 E e B s )
JHJes IF RS AR 02 S S A T T 5T, 45 2R %W NLR
T i 2 5 M AE OIS () Sk A R PR 2R FRATT A
i B T BRI R AT A R R R TT AFP =400
pe/L. B KAE > 5 em, MPIREECH > 3 4
NLR =5 i = A0 S Ul 2 FH 4 45 2502 e R e 2
KEfaRi N ZE, MR fERHZE A Cox [ JHAR
M &, R NLR=5 Mg EH > 3 DL
KB EHAR > 5 em JY) 2k BHME 52 M 52 0 96 i
HFRGE KRR N R, ARA 7R
RIAHG = NLR JH98 5838 5 U B S 34 ey, A
AR BALTR NLR B . 5 EWNIMER 458
BR—31, Wang S51KE COX AT g th 1y 5%
il 9 FFAS AR A S5 B2 & 0 = AN fE R IR &R (i
B AL M =3 K NLR =3) #171F 5 5 53



3 Zx g SR ORI AN L PR /b L AR L (R R R TS B R 397

Bra®, fm NLR KMEA%0=3 a1 e
TR S5 5 K K B T

FATTIN R NLR J& LA G0 588 IR 25 19 i B4 A
Z—, A SRS MR R s S A R IR R B R 5
M, B 5%, NLR 5 Wi g i oC RAEw %00, B ol
PP ECL 40 L2 T 9 O 200 e P e S e 2 S
Jof A E BNy, P A 2 I 5T 2 B IR RN B
BH R PR TS R N2, Y98 a8t — e
JE, H T s 20 A A A KRR R T LR R
oA PR BE o e e 5 1 58 A (A5 G g2
REAREWIFIRZ, bt R 5 1 G e i 52
O, T BT R S A M (APC) TR U B R 4T
JEL 455 S e A0 R i B4 H B0 AT 5
Je AT HON A KRG B, MU Zk B PE R
ARG PR IR far B RAALG B3 A% %) A4t L Rk 446 7
S T B B kI O B AR SE L NLR (97
f, ST R PR 4 T SORE X 44 22 kR L 40
FHBOR XTI T A A 20 B B S A B A I
BN A A K - (vascular endothelial growth
factor, VEGF) iy Bk , VEGF By &t J& ik 2
NI T i ee i A A i B e Ak e RS 1 £ 2%
Pz — . B —J7 i, I A0 >t R g
5 20 SR IR B 40 B R 0 A R T A T 3 A R A
Ji 3 A e B IR EE VT2 BHME B X —ad R & A
TN BT DA 9 R R B T ) Bl A B
HEZ—,

MR ONLR =5 # 76 T 8 9 B A oK
L A B R 18.3% , 8¢ Halazun 25 238 (1)
Fe A1 (8.7% ) F 15 , (B AR Gomez 55 MR 3E 1 L 4]
(27.1%) M5, %5 JE AT 585 A5 [R) 16 % 98 AT ) S i
BREREZFAH K, A0 NLR BT FEIL, BRI
—FE PR A e, (R R R IR AR
Kk, 0 B X JH 9 100 0 P B 2, T AAE R
NLR fHCH R TS f T8 bR, RAE{USE NLR
SEAE B, TR 256 25 SRR 1 MR R AR
HI NLR=5 % H > 3 AL LR R MR g4t >
5 em Y%k BHPE A5 M TS 0 PR 6 R R A T
LRGN T, A7 H R RTINS A e R 2R
DU 57 A A T et Xof ek ke A o b sl e B ok A R
SRR THE— 2P A FRIRYT . R4 K A B ]
Vi) B , 4 BOKTH A2 22 9 k(%) S BRI W B3R T, 8 4
o IR AR B AR BT TR

SE WK

[1] Coussens LM, Werb Z. Inflammation and cancer [J].
Nature, 2002, 420 (6917) . 860-867.

[2] Sarraf KM, Belcher E, Raevsky E, et al. Neutrophil/
lymphocyte ratio and its association with survival after
completeresection in non—small cell lung cancer [J]. J
Thoac Cardiovas Surg, 2009, 137(2). 425-428.

(3] SE-F, T8, Rdf, & bk anii/ ko 4t
E1E B R BUR VRS R (1], e B bR
W&, 2011, 14(12); 944-947.

[4] Shimada H, Takiguchi N, Kainuma O, etal. High
preoperative neutrophil —lymphocyte ratio predicts poor
survival in patients with gastric cancer [J]. Gastric
Cancer, 2010, 13(3). 170-176.

[5] Walsh SR, Cook EJ, Goulder F, etal. Neutrophil—
lymphocyte ratio as a prognostic factor in colorectal
cancer[ J |. J Surg Oncol, 2005, 91(3): 181-184.

[6] Halazun KJ, Aldoori A, Malik HZ, etal. Elevated
preoperative neutrophil to lymphocyte ratio predicts
survival following hepatic resectionfor colorectal liver
metastases[ J ]. Eur J Surg Oncol, 2008, 34(1): 55-60.

[7] Sharaiha RZ, Halazun KJ, Mirza F, etal. Elevated
preoperative neutrophil ; lymphocyte ratio as a predictor
of postoperative disease recurrence in esophageal cancer
[J]. Ann Surg Oncol, 2011, 18(12): 3362-3369.

[8] Gunter MJ, Stolzenberg—Solomon R, Cross AJ, et al. A
prospective study of serum C —reactive protein and
colorectal cancer risk in men[ ] ]. Cancer Res, 2006, 66
(4). 2483-2487.

(9] EEE, tm, KIL, S5 ARFT VR 205 kT A
MO ARGS9 I RS AR I g 52k By [ 7). A
ek, 2011, 91(9): 1519-1522.

[10] Gomez S, Farid H, Malik Z, et al. Preoperative
neutrophil—to—lymphocyte ratio as a prognostic predictor
after curative resection for hepatocellular carcinoma [J].
World J Surg, 2008, 32(8):1757-1762.

[11] Wang GY, Yang Y, Li H, et al. A scoring model based
on neutrophil to lymphocyte ratio predicts recurrence of
HBV -associated hepatocellular carcinoma after liver
transplantation[ J |. PLoS ONE, 2011, 6(9): e25295.

[12] Young AL, Malik HZ, Abu-Hilal M, et al. Large
hepatocellular carcinoma
biopsy[J]. J Am Coll Surg, 2007, 205(3): 453-462.

(% B X))

time to stop preoperative





