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Abstract: Objective To explore laboratory parameters and develop a preoperative nomogram for predic-
ting metastatic colorectal cancer (mCRC). Methods From July 2014 to April 2018,laboratory data of 106 pa-
tients with colorectal cancer (CRC) were collected retrospectively. The patients were classified into groups,
with or without metastasis,according to the eighth edition of the AJCC Cancer Staging Manual. Univariate and
multivariate analysis were performed to identify the independent predictors for metastatic CRC (mCRC) ,and
the nomogram was constructed by integrating independent predictors with R software. Calibration plotst,re-
ceiver operating characteristic curve (ROC) and decision curve analysis (DCA) were used to evaluate the cali-
bration efficiency.diagnostic efficiency and clinical application value of nomogram. Results A total of 106 pa-
tients newly diagnosed with CRC were included in this study. Multivariate regression analysis of preoperative
laboratory parameters showed that carbohydrate antigen 242 (CA242), hemoglobin (Hb) and international
normalized ratio (INR) were independent predictive factors for mCRC. The nomogram was developed on the
basis of these predictors. The model had a good performance with an area under the ROC curve (AUC) at 0.
731 (95%CI:0.637—0.826) and also had a good calibration. Decision curve analysis showed that the nomo-
gram predicting mCRC was clinically valid when the threshold probability was > 10%. Conclusion  This
study developed and internally verified a nomogram based on preoperative CA242, Hb and INR, which has
good clinical value in predicting the metastasis of colorectal cancer.

Key words:nomogram; metastatic colorectal cancer; decision curve analysis

FEME T E N E5 L (CRO) 2 B H K el & 20 4R Pl 1 0 38 0 A8 — IR AL I PR I 58
FIGET Y FE R H 2 — FE W, K2 21 % B E PP LRI 30 S A EE KDY, SRR
WBEERS B id 500019 CRC BB ferh K e Semb [ A4 e i T — 43697 1O Bl , DL R 3 i 4% il
FeRe™ . EBMESS H W (mCRO) B H M S AAEW AT B Cln A& W bR 3R W) 0 B JF K2 R )

BB @ ARLLIE, B 306, EENHIERB R EE.  © BEEE . E-mail: 1861d@163. com,



I E ¥ 51K 2022 £ 10 A % 19 %% 20 #1  Lab Med Clin, October 2022, Vol. 19, No. 20 . 2817 -

mCRC, 13X S84 0 F Be A B T O0 AL 1A I7 20 fic - DT ol 38
BETE .

HAlffi & CRC W ik R £, £ ZALHE 358 7 A1
RSN 7K Nl O NN NN = S ]
(CT) N i WUNH e v S A L BRI, X 28 05 36 K
ZHUEMEA RS A S H AR A B
Z IR o IR AR A G T A I PR32 B CRC Y
FBZ—  BHA T Pl 6 o n] 8 A M R R A
FEIG PR _EXF CRC ) 58112 Wi iR 7 A i s i % i 22
YEH . CRC W2 Wit 90 55 9 IR B JE (CEAD B2k
Pl 19-9CCAL19-9) BEEHL R 242 (CA242)  BE K HT
J5L 72-4 CCAT72-4) FUBEZEHE I 50 CCAS0)S . B 4b.
CRC B 1 — S5 52 56 % 48 Ar At v] BB A7 76 B 2 1Y
SEHL AN CRC B3 B I 58 30 00 55, X 2B 35 bR 5 98
JEFERE o3 BRI TS A OG . FE X 2 CRC MW 76 b
Y R 2 A FR B BB 2 W S S Rk B — AR
B BOE R B BRI R T, B A 5 TR
FRIG R A . A b, A PR P S B T
CRC B 1) — s i = A8 b, LU A2 5 6 B8 M DG 1 7%
EHE, I H AR IF & I N 5B IE T — Fh i A
T AR B B CRC 5 8 47 W0, LA 9F 7843
F18) A Py R B %) I R B 3 LA R AT SR ARIR YT
1 #ER5R%

1.1 —Egekl  [mIEME s 2014 4 7 A £ 2018 4F
4 AR K 2FME R 3 EBe w12 A CRC &3 1995 Bl
BORk . HEBRAR M 0O R CE s ABERT 3 A #E AT
iy 1096 97 5 LR bR AS G 0 AR AT B A2 0 i k)Y
IR SR BB RN E . B2 106 BB EHA
ABFFE L Horh 5 66 I 24 40 B, AR 17~93 % R
iEWE 65 4 . MR E 35 B AE BK G & (AJCO) & T 1Y 5
SRR S RE 43 301 F ML 8 R A ol e B 41 52 Bl
(49.1%) s KREEFSLH 54 11 (50.9%)

1.2 J¥

1.2.1 Y2855 XN9000 4> [ 3h i 40 i 43 Hr 4L
CH A A £5 36 FEA A 5 Ji 25 0 22 4300 R vy L IR 7 A ok
JEIKE R BT S (H AR R LR A D . P I E601
b2 K NGB I A (R 2 RN\ L % RO 2R
3 3] 5 B 2 EC MR it o A v (PR B RS FD
JE ¥ A Bio-Rad & &) #J Lyphochek Tumor Marker
Control,

1.2.2 ARAREMEGN  REVFRX R RSNE#
Jik i T2 PE ) (EDTA-K, ) (9 2025 R I 5 Fi S % 11
23 RMAS . I H HLSR A XN9000 4> [ 3 1fi 40 i 43 #r
AL CH 2 Fi 2% 26 B | A Bib 8 br B 9 R 2 I
E601 LAk 2 & Ot f 58 43 B A (1 B % IR 22 | A T
o 0 T 248 A A A AR

1.3 Siitspabse R SPSS19. 0 48 #4440 4 #r
fii FH —JC Logistic M4 237 L mCRC F14E mCRC
BENLRESHL A 22T A/ G2 WA &

(P <<0.05) #4172 5T Logistic [543 # , M 1 45 3] it
SR . A R R rms” P (3. 4. 3 Bt
http://www. Rproject. org) £ 57 5t T 37 75 i (A 7
P AR ] . SR FH — B0 48 50 (C-48 B0 sz il 3 T4k
FRAE (ROC) 2R T 1 AL CAUC) 34 15 455 18] 1 12 e 3%
fit . 1 i P S £k 2 B (DCA) B o B (E MR 5 L I
X U S L HE AT 11 PR 3 IE
2 4 g
2.1 CRCEEMN—MIGIKRTR AR ILGH A 106
BIFZ W CRC B3 . AR R 65 % (AR 17~
93 %), BHEE SRS (HMH 62 3%, i
37.7%) . 52 #i1(49. 1Y) 4 W12 mCRC, 5L
Y =G bR LT H (Hb) [ PRbRELL L (INR) LT
AR 4338 10 3% W IS ] CAPTT) 38 I g 15 ] (TT) L &4F
Yo H IR (FBG) BRI 25 502 1.

F1 EENTBRIEFRNSESE

o I i

ECE0

iz 2 R/ME~RRE
CEA(ng/mL) 3.41 0.83~1 000. 00
CA19-9(U/mL) 12.33 0.60~544. 60
CA242(U/mL) 10.38 0.10~150. 00
CA72-4(U/mL) 1.68 0.27~131.60
CA50(pg/mL) 7.30 0.50~131.90
Hb(g/L) 118 47~170
INR 1.00 0.88~1.63
APTT(s) 27.9 20.5~45.2
TT(s) 17.9 15.7~20.1
FBG(g/L) 2.53 1.69~4.63

2.2 mCRC By~ I+ X Er A 2 50k 4T 5
ZOM, 4 B B8 CEALCA19-9,CA242,CA50, Hb,
INR 5 CRC BB A X (P<<0.05) ; Hih . 6
FEAE WS M . CA72-4 . APTT.TT.FBG % 2% 5
CRC BB HEBAME(P=>0.05), ZIAHH . RH
Logistic [ )5 75 ¥ X 548 8 43 Hr v 0 i A7 8 3 2 340k
TP, R CA242(P =0. 044) .Hb(P =0. 034)
INR(P =0.013)%} mCRC A M7 W /ER, Wk 2,
BRI I 326 9% 20 S ) PR 7 57 T AR A,
x2 R ESHATFHN CRC EEEBYBEREM

SEEHN
o BRI SHT S P
(P) OR(95%CI)
i 0. 857 - —
51 0.581 — —
CEA 0. 005 — 0.166
CA19-9 0. 042 — 0.891
CA242 0.018 1.023(1.001~1. 046) 0. 044




. 2818 - Al EF 5 0EK 2022 4 10 A% 19 %% 20 #1  Lab Med Clin, October 2022, Vol. 19, No. 20
gR2 AWNESHEATHANCRCETHBHEEEM 2.4 fBIEIMYTERE 4PN BRI UE , TR A R A ST bR
EERFH HE 3 2 8] B R o B SR i RAF ) — B, WL 2A,
P 0P A7 L T4 b AN, Y4 i A A s o VR S T B F AT
- ) OR(9526CD ROC fh £k 2 B BsF, #iL9 mCRC 4 35 4% [ AUC K
CA72-4 0.219 — 0.731(95%CI.0.637~0.826), WK 2B. i E Y
CA50 0.023 — 0.452 PR £k 43 AT (DCA) I IE 2C Frs ., DCA AU &5 SR 3R
Hb 0.013  0.977(0.957~0. 998) 0. 034 WY, 24 R R B A RE A R T 1006 B AT 1AL 0
o oot oo mORCHOMEINENR EAA G . G LR 6
ot s ) BB A 40 % I 2 Ve S T AT I K T T 1 i
TT 0.622 — i 0. 198,
Points 0 10 20 30 40 50 60 70 80 90 100
FBG 0.270 —
CA242
(I*iﬂ?lzl)ﬁjﬁﬁ%o 0 20 40 60 80 100 140
S g R N . N He 170 140 110 90 70 50
2.3 IR E N T Rk TR R T INR I S e e
1 F)]"ZT_\‘ ° %¢§iﬁﬁﬁ%§i%ﬁﬁ#/ﬁﬁﬁo ﬁﬁ#’% Total Points
BAER MRS I LB B H T 5 prpabitity of nRo fmgormeerms
BHARMM CRC B & B, 1 FeEmuEmEEE
1.0 1.0 0.5 —=%
ool 5. 308 (0. 407,07 942 osl 6. 4 . --%@Iﬁg
o 6 0. 6 180. 3 \
:ié BhZk T & io_ p \\
%041 0. 731 M 0. 41 '
i .14 T T
0. 2 0. 21 —pe
0. oA 0. 04y I b 0.07
0.0 02 04 06 08 10 00 02 04 06 08 1.0 0.0 0.2 0.4 0.6 0.8 1.0
A ERMEE RN TN B HRE Cc = XU R E

T« A Ay U AL 24 01 S B MG 23 2 ) A A oA 1A 5 B Ayl A% A P A5 118 19 58 0 S BT R 7 04T ROC 220 75 C A3k [ Y DCAL

B 2

3 4 i
CRC 1 5 1A 12 Wi A1 % 5% W I — T2 1 PR AT 5% 1Y
ME A, Bl A PR 9 A8 0 A L 7% 4fL L DNA (efDNA) |
A6 24 i3 4 M9 CCTCs) S5 8 K 77 45 19 & J . mCRC
MW RE 1 AR =0 SR i T O sk S
FIRE I BRI, ke Ty ik R T W TR K. H
Hil . CRC 1yl PRA2 Wi A7) i 1 42 00 b g b s CT
ST H LR MER M I R SR AU kB,
ARG CT 5% @ e 38 B4 (MRD I R 12 W7 35 5 5 1 il
W S5 R b A 7. 4 %R R TEAT LLN Y PR
FIRE AR . I, — S BF 5 T & T O 4 20
B CRC Ak L 45 5 B A db e R L B &
S — Tl B X A 8 S T ASE AR, wT DL A T
FECE MRS . DR ek ™ vz FH A 900000 9 s T30 1% S5
BRI T AT 60 R B R R R L WA BESE R
PR DU TSR e R . AR R R L R
AR LA 43 BE N [R]85, I SR 7E 21 I TS
JIT A T A A o 1 A3 7 A AR R 0 B RO L DA A
PR o . 32 58 — AR 45 AR A 58 50 = 2 500
WA AR FT U mCRC 5T

FEARWF G L B 38 B 5 R 2R 22 R 2 el A 43 A
[ 5P b B 7 T BE RS CRC [ — S8 R Al S 860 % &

500 HE 2R 0 S BRAE 2R 2 i) B AL A B R B mCRC By % & E AUC #1 DCA

B, RBP4 H R, CRC B ¥ CA242, Hb #il INR
J& CRC # B B s N 7, 3 F X 3 S5 AR
BT T mCRC AR E L 2k H ROC 4k
B T 00 ASE Y v 6 1 0T {5 . DCA 25 SRR, ik
B ZE TR CRC %% £% J7 10 20 B 45, 9 nl A 45 5 3
L ABE 23 oF 003000 L I A ¥ 85 25

CRC HYIE T 5 W JE T RS B0 00 AR BT 20 190 X B R %
ANRBIRIT MR RS . e br 25 9 00 46 ) &
I DR 51 565 25 98 i 12 W b de i B O vk . T A
B KRB I TS T A 1F A8 HE AT P A 3 W e )V
FIEIF RN . Je i a2 — s b B 5
CRC Y 50 1. 5 % R fiil 5 A O, A WF T 45 1 R .
CEA.CA19-9.CA242 f1 CA50 TE#PE CRC FldE 4%
B CRCZHAREFEZSR, ZHREZ NI B R,
CA242 J& A [ ¥ I 5% 7% #: CRC 4l 5r I &, $20R
CA242 FIRERE — A 4F 9 B I 7. X B 5 28 A g
9 — 3. LEVY 2 R4 CA242 76 A Fi 40 199 5 1
IF- Ltk CA19-9 1 CEA sk, Jo HO= 78 [ & CRC
WS W AR B BE . BEAh . AR BF ST iR 0L Hb
AT INR J& mCRC B0 37 000 PR 7, 52 1 2 45 P i e
R DLAS BRI o I A R i 48 PR E 2 ks O ol — A
BRSO AT, X /E CRC AT HEE, 211



HIEF SR 2022 F 10 A% 19 %% 208

Lab Med Clin, October 2022, Vol. 19, No. 20

+ 2819 -

F R 2 W AR w2 O R AR YT N2 I BT
A Hb KE 24k 22 B T B HE 2% 05 5 35 P 2040
Pl f L CARBT) T SR B4 AT G, Ak, AW 5% 1Y) 1 52
Bl 4 7R - INR % mCRC AR Jij #9000 19 o7 #k 5 K. DART
() — THURIF 58 % 45 B L 78 95 Y0 1Y F5 B 4 e e H L I — 2
A — NSRS E ., g, &
CRC 1, PT 7K F 5 b 988 K/ AH OG5 Tl D-Z 2R 4K fin
INR 5 CRC M50 43 WA ¢ o AR 40 52 11 1 R v 92
2E4x 2014 ARG R 52 B 48 B SR, 252 KM F R
() £85I 4 32 T B PER 9T IR T AR R BT AR . RS
BFEEE 7~10 d, X THARLEA & fERRAE 19 15 &8 2l 4L
JEFAREE N IEH ARG WP K 2 4 8, b,
AT BN A R O IR TR 25 4 (N AR AR
FiEmAg B dE JE) B9 e 1 CRC M3 b, W 5 09 Wl
INR,

AWM AFAE — BT EE B R R, A5
%E@ﬁﬁ%ﬂ%ﬁﬁﬁ&WHOAmm?%%
B AR, Tk S AN BN S . e, R EE T
ﬂ%%i%%%ﬁo@%MEzwmﬁﬁMW¥u
Pl 36 A5 0 B PR BE L 4 45 CRPLESR 45 4 JiF A 1 5% — £k
B A FAnad, DL SR € 4, 4 RAS %648 il
BRAF R4, WR L 5] A 29K, i 10 AL 7475 75
B Z O MR R N BE AT AN IRk . B, A B
FAEH T — D IF LR E S B AR 200 E
P13 mCRC A 1000 0 A 2500 B A5 2] T 38 R E
JEF X B AR AR B AR X mCRC 432 Wr AT 700
2 A H R IG IR E X

£ % Uk

[1] TORRE L A,BRAY F,SIEGEL RL,et al. Global cancer
statistics»2012[J]. CA Cancer J Clin, 2015, 65 (2): 87-
108.

[2] BILLER L H,SCHRAG D. Diagnosis and treatment of
metastatic colorectal cancer: a review[J]. JAMA, 2021,
325(7) :669-685.

[3] CREMOLINI C,LOUPAKIS F,ANTONIOTTI C.et al.
FOLFOXIRI plus bevacizumab versus FOLFIRI plus be-
vacizumab as first-line treatment of patients with meta-
static colorectal cancer: updated overall survival and mo-
lecular subgroup analyses of the open-label, phase 3
TRIBE study[J]. Lancet Oncol,2015,16(13):1306-1315.

[4] REX D K.BOLAND C R,DOMINITZ J A.,et al. Colorec-
tal cancer screening:recommendations for physicians and
patients from the U. S. Multi-Society Task Force on Colo-
rectal Cancer[ J]. Gastroenterology, 2017, 153 (1) : 307-

323.

[5] DONG D,ZHANG L,JIA L,et al. Identification of serum
periostin as a potential diagnostic and prognostic marker
for colorectal cancer[J]. Clin Lab,2018,64(6):973-981.

[6] AMIN M B,GREENE F L,EDGE S,et al. AJCC Cancer
Staging manual[ M ]. 8th ed. New York:Springer,2017.

L7] WA Ru A XV, A% Ge B £k 7123 BI0RT A
RAL” B 97 - AJCC 55\ W 45 B 9 43 191 & 50 0 % fige i3
(1], e s Rl 2017, 55 (1) 1 24-27.

[8] SPINDLER KG,BOYSEN A K,PALLISGARD N,et al.
Cell-Free DNA in metastatic colorectal cancer:a system-
atic review and Meta-Analysis[]]. Oncologist, 2017, 22
(9):1049-1055.

[9] OGUNWOBI O O,MAHMOOD F,AKINGBOYE A. Bi-
omarkers in colorectal cancer:current research and future
prospects[ J]. Int J Mol Sci,»2020,21(15):5311-5313.

[10] HUANG YQ.LIANG CH.HE L.et al. Development and
validation of a radiomics nomogram for preoperative pre-
diction of lymph node metastasis in colorectal cancer[J]. ]
Clin Oncol,2016,34(18) :2157-2164.

[11] HU T,WANG S,HUANG L,et al. A clinical-radiomics
nomogram for the preoperative prediction of lung metas-
tasis in colorectal cancer patients with indeterminate pul-
monary nodules[ ] ]. Eur Radiol,2019,29(1) :439-449.

[12] BAIR,TAN Y,LID,et al. Development and validation of
a novel prognostic nomogram including tumor deposits
could better predict survival for colorectal cancer:a popu-
lation-based study[J]. Ann Transl Med.2021,9(8) :620.

[13] LIANG J Y,LIN H C,LIU J,et al. A novel prognostic
nomogram for colorectal cancer liver metastasis patients
with recurrence after hepatectomy[ J]. Cancer Med, 2021,
10(5) :1535-1544.

[14] PENG H X,YANG L,HE B S,et al. Combination of pre-
operative NLR,PLR and CEA could increase the diagnos-
tic efficacy for | — [l stage CRC[J]. J Clin Lab Anal,
2017,31(5) :e22075.

[15] LEVY M, VISOKAI V,LIPSKA L,et al. Tumor markers
in staging and prognosis of colorectal carcinomal J]. Neo-
plasma,2008,55(2) :138-142.

L1670 XUBKF , Wi 4 W AR L 55 P Jiboigg A8 2 o 300 0 4 05 ol i
Fif (] 1) 0 3 A D DR A3 L. 4 36 B 5, 2018, 33 (10D
967-968.

[17] FHES An A R0 45 B Jes 6 7 BE 100 21 B8 98 B F1 i A
/RS ) R (1 N P SE I MR ES 7 A vl VS o/ S
2021,42(3) :257-262.

(18] % 55 . sk P, 25 1 1 it BB 38 ALV o 6 RS 1 i R
Il A 5 95 B 2 75,2018, 38(5) : 1020-1026.

RN

W H I . 2022-02-05 | H . 2022-07-08)



