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Abstract

Objective: Exploring the value of new inflammatory factor combinations based on C-reactive pro-
tein, such as LCR, CAR, CA199, CEA in the clinical diagnosis of colorectal cancer. Methods: A total of
163 patients with colorectal cancer who received surgical treatment in our hospital from April 2020
to April 2023 were selected as the colorectal cancer group and 93patients with colorectal polyp
group as the control group. By comparing the differences of lymphocyte/C-reactive protein ratio
(LCR), C-reactive protein/albumin ratio (CAR), CA199 and CEA in the two groups, correlation anal-
ysis was performed with clinicopathological features, and the detection efficiency results were plot-
ted by ROC curve. Results: The expressions of CAR, CEA and CA199 were significantly increased in
colorectal cancer group, while the expressions of LCR were decreased, with statistical differences
among all groups (P < 0.001). The expression of LCR in the depth of tumor invasion (T3 + T4) group
was significantly lower than that in the (T1 + T2) group, the expression of LCR was decreased in the
group with lymph node metastasis, and the expression of TNM staging (III + IV) was significantly
lower than that in the (I + II) group, with statistical differences among all groups. The expressions
of CAR, CEA and CA199 were opposite to those of LCR, and there were statistical differences among
all groups (P < 0.05). The ROC curve indicated that the sensitivity and specificity of combined diag-
nosis were 55.2% and 90.3%. Conclusions: The levels of LCR, CAR, CA199 and CEA are correlated
with the clinicopathologic characteristics of patients with colorectal cancer, and have potential
value in the diagnosis of colorectal cancer. Combined detection can improve the sensitivity of the
diagnosis of colorectal cancer.
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S5 EL s AE R RRIE E N AL F R A 44 58 3 60, FET-FEE 2 fu[1]. BARSIrERFNGST 77 ZA M
G, EAET RN G . H A4 B i A s = A, B T SRR S MR B AR I FR R o
NI BRI, SR RAE , T S8 1) 3 SR AT S8 2 S 0 T3 1) 2 B SR R 22—, O T R R A B e
AR, FHRA BT bR G E L,

MR 5 RS R B e, 5 MR RO B A 0% . IR R I AE G2 4 S5 R e R V). e PR
(carcino-embryonic antigen CEA){E Ay ML s UL IR B 7 38 a0 b, 48 FH R T ¥ AL e (0,478 &5 B
FalE i W, TijE. BEZRPUE 199 (carbohydrate antigen 199 CAI9NYE NIRRT IMEE H, BEWEHZ
i JeE A s, TRIRE R FHRAE N R B bR 54 . (BN [F 223 0 T Hs ke e ik, BURMEAEE SR,
T35 EEAR B 2 MR bR S IR 12 W 45 B e[ 2]
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IRAERERTE[3]. FTIXERRMR R, PHRRIIEER RS, i C- M H(C-reactive
protein CRP), HEE, WREAM, Hrkighf AR el &, ST se o BG4 BEmEN T2
J¥ 988 B T AR E A (4] o

ARSI [ A B Bk, TH R 4IRS C N E H{E (lymphocyte/C-reactive protein ratio
LCR), C %% A5 H 8 A H B (C-reactive protein/albumin ratio CAR), 454 HI MR bR &4 CEA. CA199
B, wid IR ES I BN SR ER B A BElm A N ER RIS, SilERWE R EEAT 24,
FEAE i 37 3 R AE i 28 (Receiver Operating Characteristic Curve ROC), 7545 B 7 il 2R, mraE
i B2 W 4 L

2. AREFZE
2.1. —iEER

IR 2 B 2020 4 04 H 2 2023 4F 04 HAEARRAT FARVIBR I AERS 45 B i B3 163 1, P VlkR
PR G AR JG RSB . R B 101 B, 2otk 62 ], fFilkd 28~88 &, HALAENES 67 (60, 73)%, 4
fdie 82 B, B 81 4. A NKRiE: 1. fE8 > 18 8% . 2. REWHEMZEEWE. 3. HAERER
B, HEBRbRE: 1. ABERT 2 ARBIHAB MR B . 2. RETHHEEIMLIT. 3. Rl 6 AAKIME. 4. £
WAL R TCEYI R 5+ ARBTAHSCH IR 2 BORMAS e 88 o (RIS R4 (7 4 B dd R AR A o B SRk, B
BRI S REROHR N, ToHARB B, JL 93 ], JAXTRRAL, o 5k 57 4, 2tk 36 .
TEWY 35~77 %, RIS 66 (62,69)%, WAL (Al AERY, MEAIR LIRS 22 (P> 0.05). AW
TR R 2 TR DR RN, SRASFAMI 7 28 — N RERBe b B L e (k5. 185 2019038 5)

2.2. A&

W B B NP S5 B — CH R R MG S AR R R IIE , B4 CEAL CA199, I AR A bk B2 48
L B A C RMEACRP)KENE, A A (albumin ALBYEVE N5 R . LCR L = #kE4H
Jit 40 C MR LA, CAR HWAH =C M ER /A A HUAE . BRI ROC 128 WA AH B F6 b () 78 7
fH(cut-off), IEILTHE IR L) FHEE(Youden index).

2.3. it Ak

KH SPSS25.0 it kA AL FHAH R« Fr A 20 ds #5347 IESYERE S, K FH (Shapiro-wilk, SK)73#T,
P>0.05 NFFEIER D Ao ARIES AR E K FHM(P25, P75)1% s, 4LIE:RH Wilcoxon FAIKSE . P
<0.05 BENBGIIF=ER.

3. &R
3.1. F4HZ[E LCR, CAR., CEA., CA199 7KFEL%:

Table 1. Comparison of LCR, CAR, CEA, CA199 levels between two groups [M(P25, P75)]
5% 1. 4HI8 LCR. CAR. CEA. CA199 7KFLEE[M(P25, P75)]

Baxil %k LCR CAR CEA CA199
EAEN 7SN 93 1.33 (0.68, 2.67) 0.02 (0.01, 0.05) 2.16 (1.64,3.29) 4.1(2.8,8.6)
i E A 163 0.77 (0.22, 1.44) 0.04 (0.02, 0.14) 4.1 (2.36, 8.81) 6.6 (3.1,18.2)

z -4.27 -4.0 —6.706 -3.204

P P <0.001 P <0.001 P <0.001 0.002
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LR FRARG I M1, KIL CAR. CEA. CA199 fE45 H il dlh RIAHE &S T4 EME WA, LCR7E
AT RRRTEEERNA, WASIEES T FZRP <0.05), W& 1.

3.2.LCR, CAR. CEA. CA199 SR 5REHEEEHEHEXEY ST

TR I LCR M CAR TEMRAL & H A7 7E 2 T R IE, LCR 7E4S W b RIAHEAL, WP EE
S, BAS0HEE (P = 0.016); CAR fEHEHE FREEM, WHAEZERE, BASGIT#E NP =
0.017). 1M CEA. CA199 fEME AL E o gtit 2 2 R RIE(P > 0.05). FEMEM 2 7 S T AL #1321
Lo, Bt AR bR B, SUEMPUE(CEA) I ZE T HA ST 2 (P =0.019), HAR=Aairr4
i) 22 S L Ge it 3 (P> 0.05) . AR EE H R IR, LCR 16 MRNRIEIR L (T3 + T4) A R IE B BAKT(T1 + T2)
M, AFERIPEM AT AIRIE RS, TNM ZH DA + V)R B RAR T+ DAL, SFALZ FIFES I
F5. 278 LCR RIAFFK 583t A . T CAR. CEA. CA199 ik 7 iR 12 VA (T3 + T4) 5(T1
+T2)4AHL, BEE B, WREARHMEAEUE A =, TNM 2 I+ IV)REHE & TA+ D4, St
LT, B R ERAE (P <0.05). W& 2-5,

Table 2. Analysis of the association between the Lymphocyte-to-C-Reactive Protein Ratio (LCR) and clinicopathological
features in colorectal cancer

2. HREBHETH/C-R HNERELCR) SEEMREIRKREFHEX R

LCR
e 1% z P
[M(P25, P75)]
P
% 101 0.81(0.21, 1.4) -0.133 0.894
LS 62 0.74 (0.24, 1.50)
g o
217 82 0.66 (0.15, 1.34) —2.405 0.016
=117 81 0.92 (0.44, 1.65)
iR 2 T A
T1+T2 49 1.37 (0.72, 2.79) —4.459 P <0.001
T3 + T4 114 0.64 (0.18, 1.2)
ML
f 64 0.5 (0.17, 1.04) -3.220 0.001
¥ 99 1.05 (0.36, 1.64)
AL
A 9 0.65 (0.29, 1.07) -0.581 0.561
G 154 0.81 (0.22, 1.47)
TNM 43 #
1+ 11 43 97 1.07 (0.36, 1.65) -3.213 0.001
I + IV 4 66 0.52 (0.18, 1.02)
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Table 3. Analysis of the association between the C-Reactive Protein-to-Albumin Ratio (CAR) and clinicopathological features

in colorectal cancer

# 3. C RNER/BEBMECAR SEEMEIRRFRIEFHEX R DT

CAR
AR HE 1% Z P
[M(P25, P75)]
PE5
% 101 0.04 (0.02, 0.13) -0.14 0.891
§es 62 0.05 (0.02, 0.19)
Jitvggg o &
17 82 0.07 (0.03, 0.27) -2.38 0.017
B 81 0.04 (0.02, 0.09)
it e = A
Tl +T2 49 0.03 (0.01, 0.04) —4.584 P <0.001
T3 + T4 114 0.07 (0.03, 0.26)
N
H 64 0.08 (0.03, 0.26) —2.806 0.005
7 99 0.04 (0.02, 0.09)
Lz 554
fa 9 0.08 (0.04, 0.15) -0.861 0.389
ya 154 0.04 (0.02, 0.14)
TNM 73
1+11 3 97 0.04 (0.02, 0.09) -2.884 0.004
I+ 1V 3 66 0.08 (0.03, 0.25)

Table 4. Analysis of the association between carcinoembryonic antigen (CEA) and clinicopathological features in colorectal

cancer

= 4. EIENIR(CEA SEEMEIRKBRIEFFEX RS

5k s cEA z p
[M(P25, P75)]
P
5 101 4.5(3.08, 8.73) -1.716 0.086
% 62 3.6 (1.99, 11.28)
g o
17 82 4.7 (2.26, 11.49) -0.561 0.575
HW 81 3.8(2.5,8.41)
iR 2 T A
T1+T2 49 3.28 (2.03, 4.47) -3.815 P <0.001
T3 + T4 114 4.87 (2.84,12.31)
ML
A 64 5.58 (3.27,23.04) -3.546 P <0.001
G 99 3.62 (2.16, 5.87)
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AL
A 9 11.15 (4.0, 95.25) -2.34 0.019
x 154 4.01 (2.3,8.37)
TNM 433
T+11 34 97 3.61 (2.12, 5.62) -4.021 P <0.001
I + IV 4 66 5.73 (3.43, 25.95)

Table 5. Analysis of the association between Carbohydrate Antigen 199 (CA199) and clinicopathological features in colorectal
cancer

5. FEAHUR 199 (CA199) 54 E IR IR RIRSFIE X R T4

CA199

B3 11l zZ P
[M(P25, P75)]
P51
B 101 7(3.05, 18) -0.430 0.667
% 62 6.3 (2.99, 20.9)
g i &
25917 82 7.15 (3.08, 18.87) -0.667 0.505
B 81 5.9 (3.05, 18.35)
i g = A
T1+T2 49 5(2.6, 12.05) -2.118 0.034
T3 + T4 114 7.25 (3.3, 22.68)
UNYeE
A 64 11.35 (4.12,37.3) -2.955 0.003
X 99 5.8(2.6,13.12)
AR
2] 9 11.4 (5.65, 46.44) —1.474 0.14
G 154 6.45(2.97,18.2)
TNM 43 #
I+11 1 97 5.8 (2.6, 12.76) -3.243 0.001
I+ 1V 3 66 11.65 (4.18,37.7)

3.3.LCR, CAR., CEA. CA199 93 RZ&ZEE& #0542 E FERIS ESE

FIH ROC WhiZkeztil, /s Bl 54 5 ERA 2K, 54 LCR. CAR. CA199. CEA 4}
AEWTE Y 0.649, 0.023, 4.65, 2.92. XML EFFaE5r 79 0.255, 0.254, 0.214, 0.414. LCR. CAR.
CA199. CEA M HiZWi4s B i) AUC #hZk R34 0.660, 0.650, 0.615, 0.752, WA 1. PUEER
A2l AUC 1525 0.782 (P <0.001). SAMS W RBUEE 7378 67.5%, 73.6%, 64.4%, 69.3%, Frmtk
539 58.1%, 51.6%, 58.1%, 72%. MG IZWHEURIEL N 56.4%, Rty 90.3%. Bt 8RB uT .
W 6.
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Table 6. Diagnostic efficiency of individual and combined detection of LCR, CAR, CEA, and CA199 in colorectal cancer
#z 6. LCR. CAR. CEA. CA199 73 REt&#MNT4E B RERISHISER

A 2 T AR = 95% AT {5 X [i] AREE R WA U Rtk
LCR 0.660 P <0.001 0.593~0.728 0.255 0.649 67.5 58.1
CAR 0.650 P <0.001 0.582~0.718 0.254 0.023 73.6 51.6
CA199 0.615 0.002 0.552~0.688 0.214 4.6 64.4 58.1
CEA 0.752 P <0.001 0.693~0.811 0.414 2.92 69.3 72
Combined 0.782 P <0.001 0.728~0.837 0.467 0.688 56.4 90.3
: ROCHh £k
0.8 - g
o AisHT
M0'6 1 - LCR
£ / CAR
& , CEA
041 CA199
] N L
0.2 -
0L . . . : :
0 0.2 0.4 0.6 0.8 1
-5 571
Figure 1. ROC analysis of individual and combined detection of LCR, CAR, CEA, and CA199
in colorectal cancer
B 1. LCR, CAR. CEA. CA199 B K EL&H#N ROC 54F
4. Wig

AR SC R HT T 5T 163 BT FAR VIR 1045 B e o RT3, SR 93 4k B R S A gk
AR, FB LCR. CAR. CA199 J CEA HUpl S BRA far il x4 B M A A 8 . BARIX S8 4R AR AE
VP22 e R Aol 2 AN, (R A0 8 I e FE AR S FR AR AN, B = Ge— AL, H R R ALY
HAESE E e PO A I RS . A A RIS ST IRZAA L, CAR. CA199 K CEA ik BH & & T X |
4, LCR AR TX A, FrEGt 2R, @il SRR ERE T, DA EFRY5 Mg R ER
MELGHR, TNM #BHG, r54BEWENEREGEVICR. M ROC ML IRRIUE BEA R =
TEeWRE, RS IHRN SR, B BT84 B 2w

LCR 205 CRP FILAR, A& bk B 40 M2 i Jeg 555 G e AH Q1A B8 A €, B2 ol FH R VTl
B BRI B AR Z — o 1 CRP S2AE N8 1 SOREFR PR TR, A DAL X 28 RE A0 0 2t S BE[ 5]
% T [B] 1 R FOR B, CRP I THE 545 B e A R UG AHC[6]-[8]. Murat Y 55X} 57 645 B e B3
50 I LCR A2 A J5 5 B3 E A BB fabs, AR LF I TR B[ 9] - Yoshinaga Okugawa 55381 % 477
il 4 e F % LCR I 2 I LCR A2 Bl T AR RIE VAL (10 B B4R, JF 5 TUSEHE[4]. Ou A HT
955 45 FL A B LCR W IRIAH S A A7 S i AR A7 3R AR G, IRl ROC #h 2 e S FE TR A, R
UK LCR 5 B3 R BURHIEAR DG, 5MBRIEA G, $Em B ZITE[10]. A4 RITR 5x AL,
LCR I EGAE B B PR, fEES T # R 2P <0.001). AR FEE 04T, SERAEWF—30, HAKH LCR
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EEMRRIEREE, WA, TNM MK, #&8 LCR KREE 54 BBt A oG, 530k
E—F[11]. ROC HIZ IR LCR BT RI1E N 0.649, Z1E16%0 0.256. HURME 67.5%, 57t 58.1%,
PEoR AN RARAFLE — & M TR AN

ARAT LA ) CRP A H(ALB) I RIA &40 AR T RAEFNE FRIARIL . Glasgow TS 143 (GPS)
A LAVl VF 22 o8 (FPIR A, SR CRP R A RIS = /E IR bRk 12]. ZAHOREC Z5i@ it %} Lk 145 43
4 H g FR A G LL 42 BI4E Bl RS, 48T T RET CRP, ALB AitkE4iffufti ik, f5 K9 ALB A Bl
F[X 5l 45 B RSB AR 13]. {HJE K Chen Al Kinoshita 250 78 & Bl CAR 5 ¥4l CRP fIEA & AMS &
FHEG, SEIESTENTRIFEAR[14] [15]. Masaaki M Z57E RS o R B CAR EUAE 55 IR AR 1E, T AH
XKy FAERIMEN >0.036[16]. Masahide I 55222 % = 3032 Fe #1455 B 140 I CAR 1708, RIL
FbRRIE CAR (BIH > 0.65), B A AR RN, A IS4 A7 0 B BFR[17].

AR ERGR AL, CAR HWEE &, WAXAHBAES %2R, H CAR Hah5
R B, AR5 RS, TNM 7 I A O¢, $278 CAR 3§ s AME W] DU R 45 B T RE,  [F]IS
FRIE S BB AR SE . ROC BRI R i AL B N 0.023, BUstE 73.6%, Ki3tEN 51.6%, B M
WA 1E -

CEA 245 Bl — N2 0 MR bsE8), EME RS, W, FE586E SR MER18]. (H2
FAANK) CEA S5 RAETRINGE Bk, yRAFEEJSBRE, 2% Gunawardene & I 5 fd ] CEA L& (1 4E
%, AUC £ S 0.62, B <3.3 ng/mL [19]. Kim 255/ CEA TR G HERIVIRR S, 1R S L
ERAEFIRFS) AUC iz R, #5H 5 Gunawardene S50 714518 —2[20]. Jiang S5 M 45 s
S RILART CA199 RIE 5 RARAAF R (O0S)RITLHE A A7 WI(DFS)HHE, & — NEZ TR FR[21]. Wu %5
W RS B e R S AR M5 CEA 5 CA199 W3Rk, A IIE Gk I mT DASE & B s 1)
BWICR, URAN RN EAR I BURE SRR AN R B [22]. EH FIRE T T CEA I CA199 RIE, 5
STHRAAAHLL, R, Sl ERHE, SHAMER -8 WEEEY, SRIERE, hELHEE,
TNM 3 HIAHG, HaA 5T L4 IR AT &, B4R ROC HIZkHE R CEA 55U IR, (E4%
—M, CA199 CWrRIME—M, BUBMER S, HR SRR ZE.

PAMEH ROC M2z, WUF DL FEFRIC AR IS BIAE A, 5 FEAF B A A U mT DA &2 W7 ) sl
PE, BHPEZRTE & SRoRICA R I A8 0% B8 4 M R S A A

A FAFAE— SRR, WASCR PR R, EFFFCH, AR RIS BFEMERAMIE, 1S H AR
FOMA X, SRS IR AR, AT e 5 db I EE B R B B A 0% AN AL o R TE H BIUER
JEEGE, BRI R o B R e VR, B0 B 2 P R 3 B 4 A S SE R IR S AR R R 2E,  TRER LT
U LCR 5 CAR MiZWIRRE IR 22 o AR T ] AL N SEWE , g N AL S A TORER B BLAE A (A [+
PR A, U IR R R A R, B LA T HE VR4S LCR A CAR 12 W7 RLRE .«

2 BRI, FATHIWE e 45 B3R LCR. CAR. CA199. CEA R4 B e 5 B i AR HFER L E R,
I 55 45 B e R ERRRAE 2 DI A OG . IBCE R ] LASRE va 45 B e 1) R B2 W 1) R

ELmEB
WA B A ST T T BT EH 56T ¥R R 45 B BB i e 3 B KB A 4w RNA-RP11-296E3.2 i
T miR-340 W MR R HLE]” %5 (LGD20H030001).
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