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(HE] BH WAAE G SE G T8 8 b MR 40 B Aotk & 40 M 26 X5 {8 1E B (neutrophil to
lymphocyte ratio, NLR) . Ifi. /MR 5k B2 4l g LE A (platelet to lymphocyte ratio, PLR) (Ao $8 45 5 7 27 48 bp 2 ik
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1 40 it 5 96k B 40 0 LG (B (white blood cell to lymphocyte ratio, WLR) & #2248 %5, K £ J0 Cox B AR 47 4=
FE43 81 NLR.MLR ,\PLR.WLR & 3 2 46 b5 5 B H AE A7 AR G ) Logistic 913 43 B TR 2k 37 £ B A 3R O
SEAERD, 53 R IR S TR B 45 B R B SR A 112 4R O B Tk 4R T T 0000 AT B B 0 ik L 2 1 52 A AR AR AE
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[ Abstract] Objective To explore the expression characteristics of neutrophil to lymphocyte
ratio (NLR), platelet to lymphocyte ratio (PLR), immune indicators and nutritional indicators in
colorectal cancer (CRC) patients with liver metastasis with different prognoses, to establish a
prognostic evaluation model, and to assess its prognostic efficacy. Methods A total of 104 CRC
patients with liver metastasis admitted to the First Affiliated Hospital of Hebei North University
from January 2023 to May 2024 were selected. According to the efficacy, they were divided into
the good prognosis group (n =50) and the poor prognosis group (n =54). The baseline data,
NLR and monocyte to lymphocyte ratio (MLR), PLR, white blood cell to lymphocyte ratio
(WLR), and nutritional indicators of the patients were observed and compared. Multivariate Cox
regression model was used to analyze the correlation between NLR, MLR, PLR, WLR and
nutritional indicators and the survival of patients. Logistic regression was used to analyze the
independent risk factors of prognosis and establish the model. In addition, 112 CRC patients with
liver metastasis in our hospital during the same period were selected as the validation set for
efficacy validation of the prediction model. The receiver operating characteristic (ROC) curve was
used to evaluate the prognostic efficacy of the model. Results Age was [ (64.66£11.67) years wvs.
(55.464+7.38) years], NLR (3.374+0.35 vs. 3.06£0.31), MLR (0.35+0.03 ws. 0.294+0.03),
PLR (175.08420.95 vs. 165.44 +20.31), WLR (4.97+0.91 vs.4.2940.82), and subjective
global assessment (SGA) score (5.2540.86 vs. 4.32 ®0.81) were higher in the poor prognosis
group than in the good prognosis group, whereas body weight [(58.184+6.56) kg wvs. (68.27 +
10. 71) kg], body mass index (BMI) (21.64+2.68 ws. 24.34+3.02), serum total protein (TP)
[(58.00%5.08) g/L ws. (63.94+5.65) g/L], transferrin (TF) [(1.1940.23) pmol/L wvs.
(1.7840.29) pmol/L], prealbumin (PA) [(0.1640.07) g/L ws. (0.25+0.09) g/L], albumin
(ALB) [(36.42+2.24) g/L wvs. (41.48%2.70) g/L], skeletal muscle mass index (SMI) (5.53+
0.51 vs. 6.3840.57), mini nutritional assessment (MNA) score (11.4043.67 vs. 15.29£4.26) in
the poor prognosis group was lower than that in the good prognosis group. The scores of ALB,
TP, TF and MNA were positively correlated with the survival time of patients, while NLR,
MLR, PLR, WLR and SGA score were negatively correlated with the survival time of patients.
ALB, PA, TP, TF, SMI, MNA score, NLR, MLR, PLR, WLR and SGA score were
independent influencing factors for the prognosis of CRC patients with liver metastasis (P <<
0.05). The area under the ROC curve (AUC) of the multivariate prediction model was 0.920,
with the prediction sensitivity of 81.25% ., the prediction specificity of 75.89%, the standard
deviation of 0.022, and the 95% CI of 0.876 — 0.964, which had a high prediction efficacy.
Conclusion The prognosis of CRC patients with liver metastasis is correlated with the expression
of NLR, PLR, immune indicators and nutritional indicators. ALB, PA, TP, TF, SMI, MNA
score, NLR, MLR, PLR, WLR and SGA score are independent prognostic factors for CRC
patients with liver metastasis. The prognostic prediction model based on NLR, PLR, immune

indicators combined with nutritional indicators has high efficacy in evaluating the prognosis of patients.
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JAARR . MRAEIR T BOR 50 8 R B4 2H (50 6D K
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b s @ Cox I8 4 43 #r #k 47 4= 77 73 H7 NLR. MLR,
PLR.WLR, & F =8 br 5 B & A A WA G ©
Logistic A 2P 43 87 1 J5 2k 57 5 B B 3 JF 57 4t
s © 2 i 3Z X F T 1E 55 AE (receiver operating
characteristic, ROC) i £& DAk B A5 A5 AU 2 <7z 7 )
RURE .

1.4 Sty B SPSS 22.0 Gtk b 2
s, T ORI BCR T ¢ R I, THEURORE L AR
MRS, IE A SRR AR R 25T Cox
[ A5 HY 47 A A7 53 B, 18 1] Logistic 22 K 3K [l it

B Hr J8 3 BUS A A7 fE B IR L 22 il ROC il 26
rHT 2 N R BN AL RE. P <<0.05 BERAL

=
2 £ S
2.1 2L VERIILE WS A R AR R T

Ja R4 R E BMIMR T HR RIg4H ., 2R A 50T
RSP <C0.05) ;2 MBI, B & 367 h &
ZERELIE X (P>0.05), WFE1,

F1 2HBELZBHILER
Table 1 Comparison of baseline data between the two groups
i o 5 CHIED AER 5 k& BMI IHIT 7 58 (VB0
Bk Lok (xr £5.%) (x *+s,cm) (x +s5.kg) (& +5) fbyr By AT+
Wia AN R4 54 31 23 64.66+11.67 164.924+5.80 58.18+6.56 21.64+2.68 10 13 29
i) R4 50 26 24 55.4647.38 165.3246.20 68.27+£10.71 24.34+3.02 13 11 26
X2/t/7Z 18 0.306 4.841 0.339 5.739 4.808 0.683
P {i 0.580 <0.001 0.735 <0.001 <20.001 0.711

22 24 NLR.MLR.PLR.WLR KFI# Fi5
AR NLR.MLR,PLR,WLR /K& F )5 K4
H,EZFAFEITHE X (P<<0.05), WLk 2,

23 24BFFBMEE WS AR4 ALB.PA,
TP.TF.SMI.MNA ¥ 7K T fil J5 B 441, SGA ¥

TR, 22 A Gt 2 1 L (P<C0.05), L3k 4,2 41
BEEAMAWE 1,
%2 2% NLR\MLR.PLR.WLR X F Lt
Table 2 Comparison of NLR, MLR, PLR and WLR

levels between the two groups

o NS \ (x £5)
Gy UG RAFA, 25 A 5125 L (P<<0.01),
ikl 1% NLR MLR PLR WLR
JI_LI,% 3, {5 %k
. G ARA 54 3.3740.35 0.3540.03 175.08+20.95 4.9740.91
2.4 Cox 5 4 Cox 5 4 % _

V3 53 I V53 53 26 R S s s G REFH 50 3.0640.31 0.2940.03 165.444-20.31 4.2940.82
ALB.TP.TF.MNA #¥53 5 8 # A 7 W 52 IE A0 ¢, /Al 4,789 10.191 2.382 4.008
NLR.MLR.PLR.WLR.,SGA #4515 @B & LA IR P <0001 <0.001 0.019 <0.001

x3 2HEFFERER
Table 3 Comparison of nutritional indicators between the two groups
(x=£s)
4151 % ALB(g/L) PA(g/L) TP(g/L) TF(pmol/L) SMI SGA W4 (43 MNA PF4r (40
WE AN R4 54 36.42+2.24 0.164+0.07 58.00+5.08 1.19£0.23 5.5340.51 5.2540.86 11.4043.67
e R4 50 41.48+2.70 0.2540.09 63.94+5.65 1.78+0.29 6.38+0.57 4.3240.81 15.29+4.26
({8 10.356 5.661 5.622 11.436 7.991 5.679 4.971
P1E <0.001 <<0.001 <0.001 <0.001 <0.001 <<0.001 <<0.001
F4 Cox[HIFANHER
Table 4 Results of Cox regression analysis
Af it EVEEY FRUER Wald X% {8 Py HR {8 95%CI

ALB 0.116 0.044 6.851 0.009 0.891 0.817~0.971

PA 1.889 1.278 2.185 0.139 0.151 0.012~1.851

TP 0.070 0.023 9.568 0.002 0.932 0.892~0.975

TF 1.518 0.450 11.394 0.001 0.219 0.091~0.529
SMI 0.008 0.031 0.068 0.794 0.992 0.934~1.054
MNA 45 0.035 0.016 4.760 0.029 1.036 1.004~1.069
NLR —0.021 0.006 11.057 0.001 0.979 0.968~0.992
MLR —0.121 0.043 7.819 0.005 0.886 0.813~0.964
PLR —0.896 0.228 15.432 <0.001 0.408 0.261~0.638
WLR —0.119 0.049 5.780 0.016 0.888 0.806~0.978
SGA 145 —0.148 0.011 7.124 0.018 0.534 0.612~0.931
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20.8 SV = RS - e
S THEREREE PPAM 2 BUS AR B ST AR 37 P 2 (P<<0.05) ., 1L
%= 0.6 T
X 1 * 6,
® ‘
+ 0.4 8 %5 Logistic V4547 L6 B 5
KB‘?& 0.2 5 Table S Assignment assignments for Logistic
0.0 h\—‘— regression analysis
0.00 5.00 10.00 15.00 20.00 25.00 e o e n
i ) = ‘ ff:. — ‘ f“fn
H1 2EAEHE AR SRR SMI SRR
. . i LR MNA #43 LR
Figure 1 Survival curves for the two groups BMI oL NLR LT
25 Logistic ZIHZ FIHAMrg5 R LIfiG (Fijs ALB L MLR LA
BLIE = 0. BUR A B — 1) Oy [ 725 ik, LUAE S (R PA AL B PLR A B
s TP S WLR S
MI, . .TP.TF.SMI.M For . N
BMI, ALB, PA, TP TF‘ SMI, MNA 43, NLR . v i SGA A -
MLR.PLR.WLR.SGA #4530 A 25 f , A8 f Wt (i
F W 5, U AT 2 &K Logistic vl 193 #r , 45 R B
% 6 Logistic SEZEEPFHER
Table 6 Results of multivariate Logistic regression analysis
As it EUEES A s o 1% Wald X2 {8 P A OR & 95%CI
e —0.111 0.063 3.116 0.078 0.895 0.792~1.012
R 0.029 0.046 0.413 0.521 1.030 0.942~1.126
BMI 0.125 0.148 0.720 0.396 1.133 0.849~1.514
ALB 1.169 0.432 7.339 0.007 3.220 1.382~7.503
PA 21.838 11.477 3.621 0.037 1.539 1.119~1.879
TP 0.212 0.075 8.018 0.005 1.236 1.067~1.432
TF 9.974 3.273 9.285 0.002 2.146 1.119~3.699
SMI 2.833 0.829 11.666 0.001 16.991 3.344~86.326
MNA 43 0.257 0.101 6.460 0.011 1.293 1.061~1.577
NLR —0.021 0.006 11.057 0.001 0.979 0.968~0.992
MLR —0.121 0.043 7.819 0.005 0.886 0.813~0.964
PLR —0.896 0.228 15.432 <<0.001 0.408 0.261~0.638
WLR —0.119 0.049 5.780 0.016 0.888 0.806~0.978
SGA -4y —3.997 1.408 8.060 0.005 0.018 0.001~0.290
26 AU AR S AR T ARIEZ 1.0
A& Logistic [M1IH 43 M7 25 5, 58 BUAE 78 I 7 A0 6
T . . 0.8
Febr A7 B A0 18l U5 K IR 2 M o #r L 45 SR R PAL
TP.TF & MLR,WLR f£# 4t 4 o (P = 0. 261, oy 0.6
0. 148,0.092,0.117,0.079) , i LB LA 1365, 2
. . e e 0.4
KRG R MR Ry, Y =e/(1+e)x=
1. 169ALB + 2. 833SMI + 0. 257TMNA ¥ 43— 0.2
0. 021NLR—0.896PLLR—3.997SGA ,

R A A8 25 B I B U5 R O K B B AR A R
H WG BEA AR ROC #2122 Wi S fH R 33.459, #H
28 T 1R FH (area under the curve, AUC) 4 0.920, i
DR EE Ry 81.25 06, TLINAR 53 B R 75.89 %6 » bR ifE i
9 0.022,95% CI:0.876 ~0.964, B £ %5 = ¥ %
fig, WA 2,

0.0 0.2 0.4 06 08 L0
IR

B2 BEHKE ROC HMZ&ER

Figure 2 ROC curve results of the combined model
3 i it
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() AR

AWFGE 45 R BoR, BE A R 40 NLR, MLR,
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Fe fife Ry 2 B AR O 2, 72 A = R R DL A i R
M AT ORI DR S A e R T B
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Sy RGEAL R TAE L N AE S . DFsR R,
i 2 1) IS PEAG 55 R SO B 2 TR A TR A TR Y G
. R SO B Hh 22 o 4 L 4 e PR ks e R T

A 1, 3 2 1 4 159 55 b o 20 B P A AR AR . He
F1%) 5 44 D 8% a8 6 O v P 240 L e 9 92 1 ik
EEL 448 e 6 A O B 5 00 i 55 3 o RS AR 4% Y -
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290 L 2 e e 5 I B ek 9 B 45 A ol R B AL Wl
o 2 5 H0 R e ] 8RR Al B e T 4 TS
PR bR & A ke, L NLR AR E W &
PEAR W) H BT C A R L LN A 0 P iR S T
Al AR BN . 78 B IR e 1 S A Kk R ik B v, R L
RIEZFERFEWEHREENRZ —, 7] il & K
=R PR G AL R R E RE R T B
SERETIC, 5B A A R A AR R I iR
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