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HE . BY HTE e A AU R | RETET ¢ RNV A A R A BT EFES (modified Glasgow prognostic
score, mGPS ) FlIfi 15 98 I 5t (Carcinoembryonic antigen, CEA) K548 H BB R, Ak RIS 2016 45
1128 2020 4% 12 AR T8 NR BB UL MR ARG THEVIERIY 69 BI45 Hl b . RS RTS8 5 Bopb 3 b HRr i i
REAIE L% (neutrophil/lymphocyte ratio, NLR ), Ifi/Mi / kELAIMEEEZ ( platelet/lymphocyte ratio, PLR ), WkELZHME / 5%
M H R ( lymphocyte/monocyte ratio, LMR ), mGPS. T /54 gE ( prognostic index, PI), TilJ&F BB ( prognostic nutritional
index, PNI). 45 9t 8% ( systemic inflammatory response index, SIRI ) Fi4 B4 5 R S i FR A ( systemic immune—
inflammatory index, SIT) 8 3T RN A TSy . M Logistic [BIHRIME T AR R MEZ R E 00, Fhsgmss ainis
RGN R . 43 3R H Z 38 TAERFE (receiver operating characteristic, ROC) i 28 1 ok 3R [ 2643 HF ( decision curve
analysis, DCA ) PEUAHSCARNEXT 45 B I R 5 IS A% 1) T30 B8 1 il R 32 FH e o {di FH Pearson AH M 1 Spearman G AH T
b3 RAE SBAR DI o0 S AL RS IR i Z IR AH G . BR R HTIESS, mGPS (OR=36.22, P=0.048). IiLiF CEA /K
7 (OR=39.67, P=0.040) FIHLI#/MEAERE (OR=0.02, P=0.032) S5 HMHRIFHERANIARSE, HHaE )t A e ez
FENER o H 3 DS ASC N ERIK SRR 1, BRI 1 AR, ROC HIZK R I 0.95. DCA Z52RRM], BERY 1 ik
TR BT HA 3 DB RBAL, % CEA KV 5 R g 7 fip 52 Hh BEIEARDE (7=0.580, P<0.01), #5i%  ZHZUF 50 EREEE |
mGPS FMLE CEA /K- Z45 LI5S il L e 1 o
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Predictive significance of modified Glasgow prognostic score and serum carcinoembryonic antigen level in

liver metastasis from colorectal cancer
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Abstract: Objective To investigate the relationship between liver metastasis from colorectal cancer and patients' histological differ—
entiation, preoperative modified Glasgow prognostic score ( mGPS ) based on C-reactive protein, and serum carcinoembryonic antigen
(CEA) level. Methods Sixty—nine patients with colorectal cancer who underwent radical resection of primary tumors in Liaoning Provin—
cial People's Hospital from January 2016 to December 2020 were studied retrospectively. According to the laboratory data hefore opera—
tion, the neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), lymphocyte/monocyte ratio (LMR), mGPS, prognostic index
(PI), prognostic nutritional index (PNI), systemic inflammatory response index (SIRI) and systemic immune—inflammatory index (SII) were
calculated. The logistic regression model was used to identify the independent prognostic factors for liver metastasis in colorectal cancer.
Receiver operating characteristic (ROC) curve and decision curve analysis (DCA) were respectively used to assess the predictive ability and
clinical usefulness. Pearson correlation and Spearman rank correlation were used to evaluate the correlation between inflammation scores

and the tumor burden of liver metastasis. Results The multivariate analysis confirmed that mGPS (OR=36.22, P=0.048), serum CEA
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level (OR=39.67, P=0.040), and the degree of differentiation (OR=0.02, P=0.032) were independently correlated with postoperative liver

metastasis from colorectal cancer, and their predictive abilities were superior to other inflammation—based factors. The three independently

correlated factors were combined to construct model 1, which had the highest predictive value and the area under the ROC curve was 0.95.

DCA results showed that the net benefit rate of model 1 was better than the other three single factor models. Serum CEA level was moder—

ately positively correlated with the tumor burden of liver metastasis (#=0.580, P<0.01). Conclusions Degree of differentiation, mGPS and

serum CEA level are independent predictive indicators of liver metastasis after colorectal cancer surgery.
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JZ N FE H (C reactive protein, CRP) AN{UAE R P
R FE bR, CRP Rikid 52 545 B &
JEE 0 L DR R R ARG AT ¢, V—-Ki-ras2 Kirsten
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1.2 IEARmER
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B Z2 514 (American Joint Committee on Cancer,
AJCC) 5330 0 PohsRa 0 or 4 [ B 43 S U -
B, THail . &5 BT il RS 45 i 5 i S A
SiE M Al B QRS E
F kg o 2 M 285 B . R 7 d I
S E SRR, WEIFTE NLR. PLR. LMR. (R
¥ P EFE 4 (modified Glasgow prognostic score,
mGPS). T J5 58 %% ( prognostic index, PI ). Pie
B F% $8 B (prognostic nutritional index, PNI), 4=
B R VE I W48 B (systemic inflammatory response
index, SIRI) 4> B 5RE R 48 EL ( systemic
immune—inflammatory index, SII), AR5 #& T
YEHFHE (receiver operating characteristic, ROC ) iy
LAt A B AEBMWE (3R 1), R 67 far LA R 17 far
P4 (tumor burden score, TBS) i3, /A=UNT .
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R AR B R eme iRE A9 /N FIESC H AE T BB
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Table 1 Inflammatory marker definitions and cutoff values

WA RS (s

NLR

<2.0 0

=2.0 1
PLR

<130 0

=130 1
LMR

<35 0

=35 1
mGPS

CRP<10 mg/L 0

CRP>10 mg/L. H A1 =35 ¢/L. 1

CRP>10 mg/L. H.F1E T <35 ¢/L. 2
PI

CRP<10 mg/L. H.A40M40<10 x 10°/1.

CRP<10 mg/L H.I140M3 4L >10 x 10°/L

CRP>10 mg/L H FI41IT4<10 x 10°/L

CRP>10 mg/L H [401L14L >10 x 10°/L
PNI

I (g/L) +5x WREAIEITEL ( x 1077L) =49.5 0

FIFEE (/L) +5x #REAIIEIE ( x 10°7L) <49.5 1
SII

N = = o

/MR ( x 10°71L) x NLR<618 0

/MR ( x 10°/1L) x NLR=618 1
SIRI

PRI ( x 10%/1L) x NLR<1.40 0

YR ANIIAL ( x 10°/L) x NLR=1.40 1

H o NLR : WPk / bk EL 40 L3 (neutrophil/lymphocyte
ratio ) 3 PLR ¢ Il /INH / 3k U 48 i3 Lk % ( platelet/lymphocyte ratio ) 5
LMR : ik B 40 B / 5 4% 4h L L % (lymphocyte/monocyte ratio ) ;
mGPS : B LA BT 55 3 4 (modified Glasgow prognostic score ) 5
CRP : C JZ i & 11 (C reactive protein ) 5 PI : TS 53¢ ( prognostic
index ) ; PNI : T J& %% 3% 38 L ( prognostic nutritional index ) ; ST :
4 B 4 g5 R M N FE B ( systemic immune—inflammatory index ) ;
SIRI : 4B 4 PR R H5 %L ( systemic inflammatory response index )

i3 Logistic [ AL R 7 2[R 2R 1 22 R 28 40 #r
HRZR T P<0.10 IR R WA Z RN ER 500,
WP fER 2 . H ROC g Hri 55 2 %5
TER A S AR, IR S B 4 T AR
(area under the curve, AUC), AUC>0.70 A HA Il
RE L, Y3k il 2k 43 M1 (decision curve analysis,
DCA ) 3 iak s A ] B (M 38 A A R i
RSE M, 2% Pearson #H 3¢ M Spearman R
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RS PA I3 7 i e 047 -5 9 A S 100 A 56 U 1A
RIM RN, LA B PEAT log), &, LU
AU P<0.05 hZ=SFAAGIH+E L.

2 & R

2.1 BHEIEKRBEFE

AW FE I A 69 19142 52 AR 36 M VI B R 1 25
R, R Bk 47 6, &bk 22 6 5 4ERR
46~88 %/, (65.87+8.94) %, #WEBHUTLE W, 38
BIESE R 45 i e #e . ¥ 45 H o /8 3 =
R R N 583 53 R I B 2H FOR R A I
Mo PIALETER . AFEY . SR AR AEALE L T 4 A
PNI Jy i b, 2S5 ¥hgit2aE X (# P>0.05,
F2); TENGM . AL FRE . NLR, LMR,
SIRI, mGPS. PI #l CEA Jrif b, ZRWBEA%
TR (¥ P<0.05),

MR Al 5 B e BF ), A7) v A ) B JHF B
7% 28 fil, SEWYERFRERS 10 B[RRI A AL
55 u TR A N D220 | e g 2L PR
HAEEREREAAS LR, 2235t
R () P>0.05, F£3).
22 A EEFERHNERZMSERSH

Ve BT A M RN FE bR 55 42 1 47 R A
Logistic BI04, B ZR43H7 7R, NLR. SIRI,
PL. mGPS il CEA 7K~V J2& 45 B W o I % 19 fa
K2, LMR fIZH 212 b B R &R (1
P<0.10, #4), Y4 ALL I HZEEZL H £ Logistic
Ml 55 A WoR, 4815 5 b R B (OR=0.02,
95%CI:0.001~0.399, P=0.032 ). mGPS ( OR=36.22,
95%CI ; 1.32~2954.8, P=0.048) I CEA /K F
(OR=39.67, 95%CI : 2.18~3469.6, P=0.040) &
S W R (R 5).

mGPS. CEA FlZ4 217 3 {0 #2 B2 (1) AUC {E 73
4 0.86, 0.75 A1 0.66, R4 /R H— % /) 1
WrfE, {H mGPS. CEA BG4 AR BE (1) )
Wt rs, AUC{E N 0.95 (& 1), it DCA AT
I RS2 FHE 23 B 26 B, mGPS, CEA & 41412y
AR B AR i R 4 R SR U T HA 3 MR &R
RS (& 2),
2.3 REEMIREN T 5 H 7RIS ME AT
TR 1E A

I35 CEA 7K V-5 JH- 5% 7% b 988 £ 17 52 1E AH O
(r=0.580, P<0.01 ; & 3), LMR 5 }F:# e 7
B2 K (r=—0.430, P=0.007 ). SIRI (7=0.360,
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R 2 TONTHE R LRI e B L 205 11 M i R 4% Wi DR ARR AIE LR
(i, %)
Table 2 Comparison of clinical characteristics of colorectal can—

cer patients with and without liver metastases (case, %)

1 4] 1 4]
B %ﬁi%f Tizf oft P
AR (%, X+s) 65.87+894 64371149 0.595 0.554
4531 0.336  0.562
ek 20 (42.6) 27 (57.4)
g 11 (50.0) 11 (50.0)

S e o B 0.052 0.819
FHMZSEmkE 9 (42.9) 12 (57.1)
JEMGE B s 22 (45.8) 26 (54.2)

JR g T 43 3.516 0.118
T1~2 6 (60.0) 4 (40.0)
T3 22 (47.8) 24 (52.2)
T4 3(23.1) 10 (76.9)

JEUR R N 1) 5.766 0.019
NO~1 30 (50.8) 29 (49.2)
N1~2 1(10.0) 9 (90.0)

AR 4.195 0.041
I ~ ik 8 (29.6) 19 (70.4)
ik 23 (54.8) 19 (45.2)

NLR 5.740  0.017
<2.0 15 (65.2) 8 (34.8)
=20 16 (34.8) 30 (65.2)

PLR 2586  0.108
<130 12 (60.0) 8 (40.0)
=130 19 (38.8) 30 (61.2)

LMR 7.680  0.006
<3.50 10 (28.6) 25 (71.4)
=3.50 21 (61.8) 13 (38.2)

PNI 2.648 0.104
<49.5 23 (52.3) 21 (47.7)
=495 8 (32.0) 17 (68.0)

SII 3.791 0.052
<618 17 (58.6) 12 (41.4)
=618 14 (35.0) 26 (65.0)

SIRI 10.003  0.002
<1.40 24 (61.5) 15 (38.5)
=1.40 7(23.3) 23 (76.7)

mGPS 23.066  <0.01
04 16 (76.2) 5(23.8)
=14y 2(7.7) 24 (92.3)

Pl 19.846  <0.01
04y 15 (75.0) 5(25.0)
=14y 3(11.1) 24 (88.9)

CEA 17.179  <0.01
<16.80 ng/ml. 28 (63.6) 16 (36.4)
=16.80 ng/mL. 3 (12.0) 22 (88.0)

H NLR : HPRRZE A / bk EL 40 L% (neutrophil/lymphocyte
ratio ) ; PLR : Il /M / 31k B 40 g b & ( platelet/lymphocyte ratio ) 5
LMR : 9k B 40 Jifg / 50 % 20 B L % (lymphocyte/monocyte ratio ) ;
PNI : T & IR 4820 (prognostic nutritional index ) ; SIT « 4= 5 5%
SV W8 %X (systemic immune—inflammatory index ) ; SIRI : 42 &
S M K 18 KL (systemic inflammatory response index ) ; mGPS : 2
K% 57 8 534 (modified Glasgow prognostic score ) 5 PI : FilJ5 48
# (prognostic index ) 5 #EMEHUE ( carcinoembryonic antigen, CEA)



£ 428 -

R 3 RIMFPR T RS 2 0 S NPT 5 A% 4 405 B a8 S i PR
FHIELLE (1], %)

Table 3 Comparison of clinical characteristics of colorectal cancer

patients in the synchronous liver metastasis group and metachronous
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R4 GBI IR O LR 3R 8 SR T
Table 4 Univariate analysis of clinicopathological factors of liver

metastases in colorectal cancer

liver metastasis group (case, %) i A BRI OR Eﬂigﬁ P
s R Iﬂﬁu“#ﬂ? %ﬁa“#ﬂ? By P
R R4 Bk ref
AR (x+s, %) 6475+£11.29 63.30+12.58 0.338 0.737 o 1.33 0.34~5.29 0.682
P51 0.007 1.000 J R g AL
Fk 20 (74.1) 7(259) A2 T 9 rof
egis 8 (72.7) 3(273) v ENEN 78 1.11 0.32~3.09 0.869
JE S ge v 0.445 0.694 B g T 430
iz s 8 (66.7) 4(33.3) T12 vof
@gﬁ%% 20 (769)  6(23.1) o0 0% T34 1.08 0.16~7.20 0.934
T1~2 3(75.0) 1(25.0) PREIREN S50
& 16 (66.7) 8 (333) NO-1 et
- 9 (90.0) L (10.0) N1-~2 5.41 0.61~48.27 0.131
R TR N 530 1406 0396 SR
NO~1 20 (69.0) 9 (31.0) X~ it ref
N1-2 8 (88.9) 1(11.1) =B A 0.23 0.05-0.83 0.030
SRR 0.543 0.461 PLR
Ik ~ 4k 13 (68.4) 6 (31.6) <130 ref
=B 4 15 (78.9) 4(21.1) =130 2.00 0.56~7.15 0.286
NLR 0.654  0.411 PNI
<2.0 5(625) 3(375) <49.5 ref
=2.0 23 (76.7) 7(233) =495 1.68 0.51~5.56 0.393
PLR 0.009 1.000 s
<130 6 (75.0) 2(25.0) <618 ref
=130 22(733)  8(263) =618 205 0.62-6.75 0.240
LMR 1.503  0.263 NLR
<3.50 20 (80.0) 5(20.0)
=3.50 8(61.5) 5(385) <20 ref
=2.0 3.07 0.85~11.69 0.089
PNI 0.152  0.727
<495 16 (76.2) 5(238) LMR
=495 12 (70.6)  5(29.4) <3.50 el
ST 0445  0.694 =3.50 0.26 0.07~0.88 0.035
<618 8 (66.7) 4(333) SIRI
=618 20(769)  6(23.1) <1.40 ref
SIRI 0.002 1.000 =1.40 4.94 1.43~19.32 0.015
<1.40 11(73.3) 4(26.7) PI
=1.40 17 (73.9) 6 (26.1) 043 ref
mGPS 0.174 1.000 =14 24.00 5.62~137.92 <0.01
04y 4 (80.0) 1(20.0) mGPS
=14 17 (70.8) 7(29.2) 04 ref
Pl 0.174  1.000 =14 3840  7.92-300.97  <0.01
07} 4 (80.0) 1(20.0) CEA
=14 17 (70.8) 7(292) <16.80 ng/ml. rof
CEA 1783 0267 =16.80 ng/ml. 2092 3.56-402.63 0005
<16.80 ng/mL. 10 (62.5) 6 (37.5)
>16.80 ng/mL 18 (81.8) 4(182) H - PLR : I/ 7 k40 2R ( platelet/lymphocyte ratio )

HONLR : Pk 401 / b B A E % (neutrophil/lymphocyte
ratio ) ; PLR : Ifil /N / 96k T 40 M LG %% ( platelet/lymphocyte ratio ) ;
LMR : ik I 40 M/ 50 2% 48 B LE % (lymphocyte/monocyte ratio ) 5
PNI : T J5 % 7246 0 ( prognostic nutritional index ) 5 SII : 4= Bf %
SV F5 %L (systemic immune—inflammatory index ) 5 SIRI : 4> B
RN HE EL (systemic inflammatory response index ) ; mGPS : 2
BLAR 3737 BFPE 43 (modified Glasgow prognostic score ) ; PT ; il J5 4§
# (prognostic index ) ; FEIEHUE ( carcinoembryonic antigen, CEA)

PNI : il 5 & 3245 50 ( prognostic nutritional index ) ; SIT : 4= B fu i
S8 EL (systemic immune—inflammatory index ) ; NLR & HiE
B4 /7 9 T 408 L 2R (neutrophil/lymphocyte ratio ) ; LMR : [
40 i 7 A% 40 M HE R (lymphocyte/monocyte ratio ) 5 SIRI : 4x & 4¢
PER V8 EL (systemic inflammatory response index ) 5 PI : TS 8 4(
( prognostic index ) ; mGPS : B R A% 7 87 5 97 43 (modified Glasgow
prognostic score ) 5 J8 & T Jil ( carcinoembryonic antigen, CEA ) ;
ref : 2% (reference )
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P=0.025) 1 mGPS[Spearman #15¢ 2% (r,) =0.370,
P=0.046] 5 JFF 78 IWs 07 A A AH DG PERRSS (181 4),

3 i i

TR, B BB B A v R AR T 1
VAT I 3 BN T T 4745 B R TR B TR YT
(1) 8 FHOR XF T ARSI I8 A I T AT
R5 S EHIEIFERIGRAGELN 2 0 2 K E 50T

Table 5 Multivariate analysis of clinicopathological factors of

liver metastases in colorectal cancer

YA
I RS e EEAR

AR

ik ~ 51k ref

[N 0.02 0.00~0.40 0.032
NLR

<2.0 ref

=2.0 27.49 0.50~1299.82 0.158
LMR

<3.50 ref

=3.50 14.18 0.03~5 732.62 0.605
SIRI

<1.40 ref

=1.40 2.95 0.00~1202.81 0.831
PI

045 ref

=1 14.73 0.34~1 084.53 0.146
mGPS

04 ref

=14y 36.22 1.32~2 954.85 0.048
CEA

<16.80 ng/mL ref

=16.80 ng/mL 39.67 2.18~3 469.65 0.040

W ONLR : PR / W40 e (neutrophil/lymphocyte
ratio ) 5 LMR : ik B 40 i 7 B 4% 40 Jf 1 % (lymphocyte/monocyte
ratio ) 5 SIRL : 4= B R 1 [ i 78 28 ( systemic inflammatory response
index ) ; PI : TJ5 #5840 ( prognostic index ) ; mGPS : B K% H7 301 &F
PEJ3( modified Glasgow prognostic score ); FERHTIE( carcinoembryonic
antigen, CEA ) ; ref : % (reference )

A ROC 28 + mGPS B

1.0 P
08+ -’
26
& 04
02ff .
0 LA 1 1 1 J
02 04 06 08 10
1- FR5ERE
AUC=0.86

ROC 12k : CEA KF

02 04 06 08 1.0
1= FE5EE
AUC=0.75
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BRAGBE KDL, AT [ng iism Y o
He g 1 5 R A S R R 25 W R AR (drug—
eluting beads loaded with irinotecan, DEBIRI )[13] a2
TR B 22 BRI Z AT IR YT R RE, JRERIRYT RE
S5 B Ry P A o 10 R ) TC IR A A o X
o 1 LU 00 2 TR VST R S Y AR, B E
TN 25 1517 s S0 R S TP A% 1) B R M S v 9
PRl A8 e 2 OCH %

LA mGPS | NLR 1 PLR 45 4 fR3 14 5 M S R AH
KDV 7372 BT AN [F] A A0 B 11 40 i sl 2 M i) A 2
LA, R 2 DARGE RGN, BIWRE /
Bl AR A LMITIE . AWEFER ] ROC 1 26 72 T
WHER B BRI R, R BLG IF I e B 25 1 i 6
# B9 NLR., SIRI, mGPS, PI Ll & CEA /K ¥ %R
RN B A &, LMR ML, REZL
PR A A mGPS Kz CEA JKF- 2 2 Sz B0 (]
T, ABASIR RS S e AL 5 i A O ¢ A5
i s FE 55 O T B A% ISP AL AR S22 B b P 240 i A B
AT . W AN s> . CRP S A A A
WD R PERS . XSRS LART YDA 2R -
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Fig.3 Multivariate correlation analysis of the tumor burden of liver metastasis from colorectal cancer
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