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YA LA (NLR ) Faf /NG / bk A0 L (PLR ) #F47 Hde. 4381 LMR 5 HCC B35 I R 2K 2 1Y
KR, URESTRAFFR (DFS) . BAEFF(0S) X FR . H Cox AR DFS 1 0S B fER: 2 .
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Abstract

Key words

Background and Aims: The clinical significance of systemic inflammation assessed with laboratory analysis of
blood samples has been validated in variety of cancers. hepatocellular carcinoma (HCC) is an inflammation-
driven cancer, and inflammation has been shown to be correlated with poor differentiation, microvascular
invasion and micrometastasis. This study was conducted to investigate the prognostic value of the lymphocyte-to-
monocyte ratio (LMR) in patients with HCC after hepatectomy.

Methods: The clinical data 88 HCC patients undergoing radical hepatectomy in the Affiliated Nanjing Hospital
of Nanjing University of Chinese Medicine between January 2012 and December 2016 were retrospectively
analyzed. The prognostic predictive power of LMR for HCC was analyzed by ROC curve, which was compared
with those of the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR). The relations of
LMR with the clinicopathologic factors as well as the disease-free survival (DFS) and overall survival (OS) of the
HCC patients were determined. The risk factors for DFS and OS were determined by Cox regression model.
Results: The cut-off diagnostic value of LMR determined by ROC was 2.87, and the area under the curve (AUC)
was 0.757, and its efficiency in estimating the prognosis of HCC was greater than those of NLR (AUC=0.687)
and PLR (AUC=0.583). The patients were divided into low LMR group (LMR <2.87) and high LMR group (LMR
>2.87) according to the cut-off value of LMR. The number of cases with lesion number >3 in high LMR group was
significantly less than that in low LMR group (P=0.048); both DFS and OS in high LMR group were significantly
superior than those in low LMR group (both P<0.05); results of stage-stratified comparison (BCLC A/B, BCLC
C/D; CNLC I/1I, CNLC III/1V) showed that except the DFS had no significant difference between high LMR
group and low LMR group among patients classified as CNLC I/1I stage group (P=0.132), either DFS or OS in
high LMR group were significantly superior than that in low LMR in all other stage groups (all P<0.05). LMR was
an independent prognostic factor for DFS (P=0.001), while BCLC stage (P=0.000) and LMR (P=0.000) were
independent prognostic factors for OS. In addition, after adjustment for LMR, PLR, and NLR as a continuous
variable, only LMR had a prognostic value (P=0.001).

Conclusion: LMR is an independent prognostic factor for OS and DFS in HCC patients after hepatectomy, and
its predictive value is possibly superior to that of NLR or PLR. Using LMR combined HCC stage to grade the risk
of patients may probably make a more precise assessment.

Carcinoma, Hepatocellular; Lymphocyte-to-Monocyte Ratio; Prognosis; Risk facts
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(hepatocellular carcinoma, HCC ) J&4BKJ& 5 4H
KIET- M EE N Z —, A [ 25 50% 95 4] A
FET-NEM. Hiur, FOIBREHCCH EZE7 F B
2B R, FUBRAREHCCE B3R A
7 WSORI g 0 AH DG AE T B F R . HCCE K
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Wk EE ) MR RS FFIERAE R E R HHCC
(Y HHCCHE R MT0% ) Bl 52 ko8 Bz 28 1k,
WG 2, REMHHCCEE Eany FEEHED, HCC
J& — Pl 58 AE K Sl BB AE , ROAE © BOIESE S A

B . im0 (microvascular invasion, MVI)
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FOGEE RO ARG e hh, R4 iE"™ ", 222
HFFAE SHCCAH Ko Ik, RAE A REE T HCC
TR AR
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FEA M A U SRS Sh P R AE M HCCHR &,
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Hb . BR T MR R AR AT 2 AR A5 Il R S BAh, RAE
R A 5 2 DT BR AR 5 10U i o ) PR 3R
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( neutrophil to lymphocyte ratio, NLR) , i/
WS E LI (platelet to lymphocyte ratio,
PLR ) , WE 41/ ZA40M k. (lymphocyte to
monocyte ratio, LMR) , XEIEIRE R T XL
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ol A B TS (R R A B AR MO . AR H
a0 R . e, B I MR AHCC! ) R
T84 Tl 0V e e v A R IR 40 R 3 S U A
FO 35 B A oG, (LR F A R A0 i Y i R A
KEWEA ML (tumor-associated macrophages,
TAM) 5T ARA KRS XERLMRATGES
FERE R TS A G . (A5 B2, LMRAEDIER Y
Jit D A 45 T Mg T 9 b R BRSO (BB O 7R — TR
IR il JO PR AP 5 A B TR S

AW E A —FITRAELMRAEAHCC &
B AT I BR R B9 WU B R, L e X T A A
K (disease-free survival, DFS) Flt A4 £ %
(overall survival, OS) BJ5ZMH .

1 ANESFE

1.1 ERE R

o] B PR Y 45 T 201241 H—20164E12 A 16/
U B 2 R 2E B e Rt R e (e T AR R B )
FTHRIAPEIF VISR AR 88 B HCC B & kL. ghA
PRUEADR (1) QR BIESZ M HCCIZ W (2) RATA
FPCE S5 A0223R 97 5 (3) 35 [ 2 &6 M B A 4037 53
<2; (4) MBS IPE; (5) T It % % i i
e, HEBRFRUMEIIR . () BFANEE RS, Rk TR AT
P AT ok B8 R K R D I s Bl ik sl IR A R
G ; (2 HFUIBR ARG R Uio %R0 8 5 1 L7
Joi 1611 1 SR IE AT AR, 6 AN A o Y R AR S BT R
JR & g5 R R AR L B & B BB TR A AR S —
iR
1.2 ®WIRFH*E

RNEFE AR I EAR T LA T N ARAS, R B A
JLEECfE IE S L CRThRE T iEBR AN ) o F IR
) ZbE R 5 AR E S AR el AR 1Y T BB I T IR 8 A
iEFH G B 25 5, 4R 2 R0 40 i 2 R Y
Y& RE T8 b W HEBR AE 43 BT 2 40, A 2 IR T g T 2 5
AL 1 F 40 s 0 E HERR R v AR IS A A BR A
TEHCCHY 2 Wik Ao, i T RE 067 8 35 2 m L ik il
PEAT A M8 7F & e WU 2 TR Bk B A A R
G, PEBUS B S PiEE RS, DA Ak i i
(T A o SR LR 2 ME AL ( XN-9000, Sysmex”,
Kobe, Japan ) #E47H F4IMe 50k . A58 8 o
SRR v 00 T Nl O S I G s M Y S
JINAR X T 2 0 1 246 6 3BT SEPLR bk L 4
B AN M A O R LMR o AR A A R OR
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FERE TR, Zm a2 K 2 s o R
B {0 P 25 03 S g itk IR ARAS AT RR 1 I
Eh=
1.3 BEiH

A5 B DT ARG 1A A TR T, ARJE24F
WR3~4MH 1R, RJF28L EF6H IR, B
BAET SRRV . WU HE AR AR R A L I HIG AR
1 CAFP) M2/ 1RIEF EMG A, 4 E S
L EECTEMRI . [A] B 448 #4710k Mg #E C T
o W2 R R A BT &, AT I G
CTE % 5 MR TSR F 88 75 1 5 R A LA s, B g
BSRCTHHHEBR I %5 . B HMSOE 7 &5 CT
o A HE R AL T LU RS kk . M 2 k12
Wikr i~ (1) 3K (2) CT/MRIY S 7 5% 8
(ShlkIsm Ak, 1k Bk as ) B
1.4 SGitF4abE

it 43 MR HISPSS 17.0 ( SPSS, Chicago,
IL, USA ) FlPrism 5 (GraphPad Software La
Jolla, CA, USA) . DFSHIHZEMNIFIIERZ H iR
FEPIRE K Z Bk, I TE 5 AEFE T JC KR B 7
FBH B e — W D I an S iR A A L 3 [R] 475 JC i
) T EE . OSHIT MW FUIBR AR Z H i 2
R RS T2 Bk, I 76 e 5 — YRl 7 XA
P B R AT G o 38 R A2 TR M £
A8 (ROC) , BELMR. PLR. NLRAY &k b
HKOF o xR F T SR R B 4 SRR AE S LMR
Z ) Z& . Kaplan-Meier 7 743 #T LMR X DFS Al
OSHYFEM o &2 A= A7 45 B R T log-rank K4 45 #E 47 L
B R ET IR 32 4 ¥k Cox [T AR Y O AR 43 A
P EE RN AZERIIN . P<0.05SHESA
Gtz XL

2 # X

2.1 LMR. PLR #1 NLR &y ROC HZ& ot R

WHELMR ., PLRAINLRSOSH R L HIROC
2k DL e iz W SU 0, AR b, MLMRN
2.870F, ML TFmEM (AUC) }0.757, HURE N
76.5%, TSR RNTS. 7%, *PLRA133.610f, AUC
}0.583, HUREE R29.7%, FHEHN86.3%, 4
NLRN2.600f, AUCHO.687HIEE N64.9%, 4f
SENT2.5% (E1) (F1) , [E#E T Spearson
FHOC AT BT S, 9b O 200 B T A At R T B A
TE—E WA M (r=0.652, P<0.001) (K2) .
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Figure 1 ROC curves of LMR, PLR and NLR for predicting the Figure 2 Correlation analysis between the absolute values of
survival of HCC patients lymphocytes and monocytes
%1 LMR. PLR. NLR i) ROC i &ER
Table 1 Results of analysis of ROC curves of LMR, PLR and NLR
AR AUC e HEEMIE  Youden f8%K MUY (%) HERE (%) p 95% CI
LMR 0.757 2.87 0.521 76.5 75.7 0.000 0.652~0.862
PLR 0.583 133.61 0.160 29.7 86.3 0.186 0.461~0.704
NLR 0.687 2.60 0.374 64.9 72.5 0.003 0.573~0.801
2.2 LMR EEZIEKRFREFEEISHIMEXSH 198 /08 (china liver cancer staging, CNLC) X

WA EIRROCH M &R, BB H 0 HoAth 1l R BRI R B TICI &R (HP>0.05)
LMR>2.87 N R LMRA ALMR <2.87 HAKLMRZ . AR LMRYS B HMEEBH A K (P=0.048)
45 R WR, LMRZr4H 5 8 % DR Im K 9 53 1 (%£2) .

( barcelona clinic liver cancer, BCLC ) Ffid[E

%2 LMR 5 HCC B&EIGABEFFIEXR [n (%) ]
Table 2 Relations of LMR with the clinicopathologic features of HCC patients [ (%)]

HZE WP (n) KIMRZ4 & IMRA P S Stk (n)  RLMR 4 & LMR 41 P
iy () iy
< 40 16 8 (19.0) 8 (17.4) 0.841 SR 73 32(762) 41 (89.1) 0.107
> 40 72 34 (81.0) 38 (826) ’ R TEIE 15 10 (23.8) 5(10.9) )

5 AR
L] 73 37 (88.1) 36 (783) S A 26 (295) 10 (238) 16 (34.8) e
5'a 15 5(119) 10 (21.7) : 7 62 (705) 32(762) 30 (652) :

I PR MR e 27 Tz
4 80 38 (90.5) 42 (91.3) el 7(8) 2(4.8) 5(10.9) 0437
PR 5¢ 4 1(24) 3(65) 0.400 Jc 81 (92) 40 (952) 41 (89.1) ’
HoAth 4 3(7.1) 1(22) Edmondson-Steiner 43-2%

iR I~11 35(398) 19 (452) 16 (34.8) %
H 29 10 (23.8) 19 (41.3) 0.081 [I~1V 53 (60.2) 23 (54.8) 30 (65.2) ’

T 59 32 (76.2) 27 (58.7) ’ BivEa g H (A4>)

AFP (ng/mL ) <3 84 38 (90.5) 46 (100.0) 0.048
=20 61 27 (643) 34 (739) 0.328 >3 4 4(95) 0(0.0) ’
<20 27 15(35.7) 12 (26.1) ' BCLC 433

AFP SRR (%) A~B 65 32 (762) 33 (71.7) -
= 10 34 12 (28.6) 22 (47.8) 0.064 C~D 23 10 (23.8) 13 (283) ’
<10 54 30 (71.4) 24 (522) : CNCL 43

fibggg R/ (em ) I~11 62 31 (73.8)  31(674) 0.510
<5 60 27 (643) 33 (71.7) 0.453 I~V 26 11 (262) 15(32.6) |
>5 28 15(357) 13 (28.3) o
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2.3 LMR 52&WMENHEXERSN

KT HE—E S HLMRS5HCC K H 5 1%
Z ., AR LM R W ER 8 8 491 AB & 4 Al = LM R 41
FMACLMR4 . &5, £ HlKaplan-Meier : 7 il
2, i Hlog-rank Kz 50 tb B AE A7 R, #E— 25
OSHIDFSI R FR . 4R B /R, SLMRABDEM
DFS ( P=0.001) 508 (P=0.000) 8] WAL TARLMRZL
(K3) . 454 MEBCLCA W SCNLCA 1, #
B 5 CNLC /1T FMIBCLC A/BH, 1

_ _[TTLMR < 2.87
LMR > 2.87
—— LMR < 2.87- %k
—+—LMR > 2.87- fil%
P=0.001

3 ®LMR A5 LMR 4 HCC BEREFML
Figure 3  Survival curves of HCC patients in high LMR group and low LMR group

T

_ ['TLMR < 2.87
LMR > 2.87
—+— LMR < 2.87- %
—— LMR > 2.87- il
P=0.132

__[TLMR < 2.87
LMR > 2.87
——LMR < 2.87- %k
——LMR > 2.87- fifi%
P=0.047

4 BCLC##i4ERSLMR AS5{K LMR A HCC &R AT

WM A 35 CNLC TII/IVIHAIBCLC I /DY 43 41
. 4R ER, TiLEBCLC A/BIH HiLE
BCLC C/D¥I#EE T, WLMRABEMNDFSEOSH
B B FAKLMREL (¥P<0.05) . fECNLC I/ITH
Fh, BLMRA SMELMRAMMDFS LW 22 57
(P=0.132) , HELMRAMWOSH TMLMRA
(P=0.005) ; fECNLC III/IVI#H#Fd, mLMRA
BHEBDFS (P=0.001) 50S (P=0.000) ¥
P FARLMREL (#P<0.05) (K4-5) .

_ [T1LMR < 2.87
LMR > 2.87
—— LMR < 2.87- ik
—— LMR > 2.87- itk
P=0.000

A: DFSHiZk; B: OS Ik
A: DFS curves; B: OS curves

__[LMR < 2.87
LMR > 2.87
—— LMR < 2.87- Mil%k
—f— LMR > 2.87- itk
P=0.005

__ [TLMR < 2.87
LMR > 2.87
—— LMR < 2.87- il
—— LMR > 2.87- fili%%
P=0.001

A: BCLC A/B W3 DFS #th4k; B: BCLC A/B

BF oS ih<:; ¢. BCLC ¢/D HH#E DFS iii4k; D: BCLC C/D M2 08 i<k

Figure 4 Survival curves of HCC patients in high LMR group and low LMR group after BCLC stage stratification

A: DFS curves of

patients classified as BCLC A/B stage; B: OS curves of patients classified as BCLC A/B stage; C: DES curves of patients classified as
BCLC C/D stage; D: OS curves of patients classified as BCLC C/D stage
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__[TLMR < 2.87
LMR > 2.87
—— LMR < 2.87- %k
—— LMR > 2.87- il
P=0.009

__TTLMR < 2.87
LMR > 2.87
—— LMR < 2.87- %k
—F— LMR > 2.87- %k
P=0.016

5 CNLC 4 EES LMR EA5{K LMR 44 HCC & EFHE

_ _[TLMR < 2.87
LMR > 2.87
—— LMR < 2.87- ik
—— LMR > 2.87- itk
P=0.000

LMR < 2.87

LMR > 2.87
—— LMR < 2.87- %
—+—LMR > 2.87- %

P=0.000

A: CNLC VI i35 DFS fih4k; B: CNLC I/I1 1]

# 0S HiZk; C: CNLC IV #3545 DFS #hk; D: CNLC IV #375 0S #hek

Figure S Survival curves of HCC patients in high LMR group and low LMR group after CNLC stage stratification

A: DFS curves of

patients classified as CNLC I/1I stage; B: OS curves of patients classified asCNLC I/1I stage; C: DES curves of patients classified as
CNLC III/IV stage; D: OS curves of patients classified as CNLC III/IV stage

2.4 HCC BEEFHNEMERS

2.41 DFS® & B X o4 HLHRESIHER
Jif 98 K /N (P=0.028) . Il 2L (P=0.039) .

CNLC 43 #] (P=0.018) . BCLC 43+ #] ( P=0.011)

K LMR (P=0.002) £ T)5 {8 ; 383 >R H Al iz
ik Cox MIAREAL, 4 50 R 3R 43 By v A J 22 A8 &
PN Z P Z 4 B4 78 LMR (P=0.001) & HCC &
H DFS asr s R (£3) .

2.4.2 OS®#Hm B F o P ESVRR
JE K /N (P=0.011) . CNLC 4» #1 (P=0.043) .

© MR IT F EHFFNHFEIH

BCLC 4+ #] (P=0.021) } LMR (P=0.000) A fil
Ja A . T8 R AT & A Cox LA RIRL,
HRES P EZETGEPAZEE SR N
A BCLC 43 # (P=0.000) #l LMR ( P=0.000) A
HCC & OS Ml s (£ 4) o RikE—H
T f## LMR 76 HCC B & W5 M B, K LMR.
PLR DL M NLR = FHAE w2 Ar i (il AL I K2
T/ X0) 728 2t 1) 52 ) 3 B85 SR i I 25 ) 2R 4T Cox 11
B RS 43 B 7, X LMR HAg iU # f ( HR=0.571,
95% CI=0.416~0.786, P=0.001) (F%£5) .
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% 3 HCC £ DFS W EZEMEZEZE Cox LLBIXEE [E VT 5
Table 3 Univariate and multivariate Cox proportional hazards regression analysis of factors for DFS of HCC patients

- ESES ZIRE

= HR 95% CI p HR 95% CI P
PR (5 vs. 2) 1.333 0.599~2.964 0.481 — — —
HEI (< 40vs.>40 %) 0.652 0.340~1.249 0.197 — — —
JRFREIF R ( LI 4% vs. NI 28 vs. oA ) 0.882 0.449~1.733 0.715 — — —
JFagEfE (A vs. 6 ) 0.747 0.402~1.387 0.355 — — —
AFP (ng/mL) (<20vs. = 20) 1.331 0.726~2.441 0.355 — — —
AFP BRI (%) (<10vs. = 10) 1.377 0.785~2.418 0.265 — — —
JigE KN (em) (< 5vs.>5) 1.886 1.072~3.317 0.028 1.430 0.789~2.592 0.239
g H (4~) (< 3vs.>3) 0.906 0.220~3.730 0.891 — — —
Bilved Gl ( SE%E vs. K584 ) 0.711 0.355~1.425 0.337 — — —
MAERAL (5 vs. TG ) 1.848 1.033~3.307 0.039 0.001 0~2.656E55 0.915
2290 (4 vs. TG ) 1.591 0.630~4.015 0.326 — — —
Edmondson-Steiner 434% ( I-II vs. TII-1V ) 0.581 0.323~1.046 0.070 = — —
BCLC 43 ( A~Bvs.C~D) 2.174 1.191~3.968 0.011 1.934 0.437~8.563 0.385
CNLC 404 (I~ILvs. TII~IV ) 2.025 1.131~3.627 0.018 2243988  0~9.230E61 0.911
LMR ( < 2.87vs.>2.87) 0.410 0.230~0.728 0.002 0.350 0.188~0.653 0.001

Fz 4 HCC #2#& OS W EZEFEHEZE Cox L BIKEE B Y3437
Table 4 Univariate and multivariate Cox proportional hazards regression analysis of factors for OS of HCC patients
A bt HEE ZHZE
HR 95% CI P HR 95% CI P

P (B ovs. Z0) 1.372 0.534~3.525 0.511 — — —
AR (< 40 vs. >40 %) 0.665 0.314~1.411 0.288 — — —
FETFRENT R ( ZRINF 5 vs. INBUIF 28 vs. Hif ) 1.166 0.591~2.298 0.658 — — —
fFagEfl (F vs. TG ) 0.846 0.417~1.716 0.643 — — —
AFP (ng/mL) (<20ws. = 20) 1.271 0.627~2.574 0.506 — —
AFP SRR (%) (<10vs = 10) 0.889 0.450~1.756 0.735 — — —
B K/ (em) (< 5vs.>5) 2321 1.209~4.455 0.011 1.459 0.711~2.991 0.303
R H (4~) (< 3vs.>3) 1.764 0.423~7.365 0.436 — — —
PR ( SEHE vs. R5EHK) 0.499 0.235~1.060 0.071 — — —
MR (7 vs. J6) 1.852 0.950~3.614 0.071 — — —
P (F vs. 0 ) 1.393 0.426~4.551 0.583 — — —
Edmondson-Steiner 734% ( I~I1 vs. ITI~1V ) 0.515 0.254~1.044 0.066 — — —
BCLC 434 (A~Bvs. C~D) 2.225 1.127~4.393 0.021 4229 1.989~8.991 0.000
CNLC 438 (I~IT vs. TII~IV ) 1.993 1.021~3.888 0.043 1.223 0.155~9.632 0.848
ILMR ( < 2.87 vs. >2.87) 0.197 0.093~0.421 0.000 0.133 0.059~0.301 0.000

#5 HCC &% OSH LMR. PLR. NLR 2R ZEMEER
Cox EeBIRUEE B3 5347 Lb 8
Table S Univariate and multivariate Cox proportional hazards

regression analysis of LMR, PLR and NLR for OS of

B FEOSHIDFSA B s 7 d8 b5 . b Aoh, 7

HCC patients
- P ZHE
o R NLR vs. LMR
L Tm 95% CI P HR  95%CI P
NLR 1170 1.054~1299 0003 1057 0923~1211 0422
PLR 1005 1000~1.010 0073 — — —
ILMR 0571 0416~078 0.001 0571 0416~0.786 0.001
3 i #
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