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[Abstract] Objective To analyze the risk factors of colorectal cancer and build a predictive model. Methods A to-
tal of 80 patients with colorectal cancer were selected as the study group,and 40 patients with non—malignant tumor who
were hospitalized during the same period were selected as the control group.General data, peripheral blood neutrophil to
lymphocyte ratio (NLR) , platelet to lymphocyte ratio (PLR) ,red blood cell distribution width (RDW ), carcinoembryonic
antigen (CEA) and carbohydrate antigen 199 (CA199) results of the two groups were collected, and the factors of
colorectal cancer occurrence were analyzed by logistic regression. Nomogram was constructed and the accuracy of the No-
mogram was evaluated with receiver operating characteristic curve (ROC) and calibration curve. Results There were
significant differences in body mass index (BMI),education level ,intake of high—fat diet,intake of fresh vegetables , emo-
tional self-regulation ability, history of appendicitis and family history of malignant tumor between the two groups (x’=
2.72,4.27,5.19,8.12,5.76,4.81,5.28, P<<0.05).The levels of NLR, PLR, RDW, CEA and CA199 in study group were
higher than those in control group,and the differences were statistically significant (1=25.09,27.22,11.05,27.78,65.05,
P<0.05).The logistic regression analysis showed that high BMI, high fat diet intake, insufficient intake of fresh vegeta-
bles , family history of malignant tumor, high RDW and CA199 were independent risk factors for colorectal cancer (OR=
1.32,1.36,1.34,1.42,1.46,1.49,P<0.05).The AUC predicted by the nomogram was 0.86 (95%CI 0.79-0.94). Conclu-
sion High BMI, high fat diet intake, insufficient intake of fresh vegetables, family history of malignant tumors, high

RDW and CA199 levels are risk factors for colorectal cancer.The constructed columniogram risk prediction model has

been validated internally and externally.

DOI: 10.13558/j.cnki.issn1672-3686.2024.008.006
Y3 B0 323000 W7 VTR K, R 7K T A0 5 B AT
SR
TIHAEE 5, Email : 762026103@qq.com

[Key words] colorectal cancer; influencing fac-

tors; prediction model; nomogram



SRIEZIEIKRSHEF 202448 A 4522 4% 88 Clinical Education of General Practice Aug.2024,Vol.22,No.8 . 691 -

B NATAE TS R A B | 235 B o Y e
WAEZRAE LT, WGt , 45 B &2 ST %
Ja T A WA T e R N B R A 40~
50 % LA B0 BIRST S I AR RS I PR R
Sz TSIMASE R, X6f T Ty A6 74 e AT E Y
o HHTR T8 B Az 152 0 PR 28 8 Ftn]
B REFEATI IR BN AT R . AR RWIESE & PEIR T 45
FLIE R A BR R H 2R I ST — > ] 5 i TR A
B, DA A 1 1% JXURS: 3 Ak 0 0 )y 4 it o BRI T
wr,

1 BARERE

L1 — %ok 3#EEC20204F 1 H 20234 1 AT
KT L BE BE AL AP RRICIR 1 80 191145 B i 8 ¥
VERBIFTELA , o e BRI AR B 114 40 53 g i
BAVERXT B . AR : OBFTEL 8 I RIZ K
F56 45 B2 Wibn ™ ELIG PR 0BT 4 @X i
HAHBRFIZWA G I G O4F 1 45~
60 % ; IR FE 55 >18.50 kg/m?; & LI 4 0] F
FIERERTAC T ; @ MK IR Y T AR N4
I B MG R A HEBRARE : OFF7E 4 BB
QE I EENERIBEA L ; OB I 1% AL etk
PR o ARURBIESE A T BE e TR 51 25w it

1.2 Wit 45 Bl B e g ee A
SR BRAFUESE , J8 35 DA KR i A P e e i = )
PR A S e AR e o

13 ik R —RORE A A i kL2
14K B 41 g EE {8 (neutrophil —to— lymphocyte ratio,
NLR) . Ifil/]VHR 5 9k T 40 il LU (platelets—to—lympho-
cyte ratio, PLR) ZL40 04345 5 & (red blood cell dis-
tribution width, RDW ) LA M 9 IR $T 5t (carcinoembry-
onic antigen, CEA) MEZEBT R 199 (cearbohydrate an-
tigen 199,CA199) 458 . —MeHORMIAE ) A
TR U AR G2 S B R IR ISR BT
SRR BN AR R I BE R R AR
(EEASE AR AN ) e ok S e 3L P
14 GEiteEik RIISPSS 25.0 GuiF2# 5k it A7
BRI Ao THEGORN B AR 22 (xs ) 3R, 21
] 35 DR AR T e i 30 o RS R LR ] ¢
K5 o SR H logistic 1913 53 Ar &35 L1V e A= 1) 20
2, ¥ 8 Nomogram S ZE 1K, 12k 2218 TAEFE
{IE (receiver operating characteristic, ROC) [ £& Fl ¢
TP Nomogram 71| 26 [El A HERR 14 . 1 P<<0.05
NEERA G o

2 #R
2.1 PHYL R — MRl B 4 e A DG AR A L3R
W21

1 PILLEE — OB RS A S bR LA

fF5EdH payiiee::)

Al (n=80) (n=40)
HRIBI(%) 5 49(61.25) 26(65.00)
7 31(38.75) 14(35.00)
REFREL <26 kg/m>  46(57.50) 33(82.50)
11(%) >26 kg/m*  34(42.50) 7(17.50)

SCACFRE =LY 36(45.00) 26(65.00)
151(%) FHRELUT  44(55.00) 14(35.00)
BRI =2 W/ 53(66.25) 30(75.00)

151(%) <2 W/ 27(33.75) 10(25.00)
FRTRE =7 K/ 35(43.75) 9(22.50)
WA (%) <T W/ 45(56.25) 31(77.50)
B =7 /A 36(45.00) 29(72.50)
AN (%) <T WIH 44(55.00) 11(27.50)
eIl pis 21(26.25) 9(22.50)
151(%) w 59(73.75) 31(77.50)
Yl (%) & 24(30.00) 8(20.00)
i 56(70.00) 32(80.00)

eI/ (%) S 55(68.75) 23(57.50)
& 25(31.25) 17(42.50)

WEPRIEM (%) 23(28.75) 7(17.50)
3 57(71.25) 33(82.50)

e ARG (%) S 31(38.75) 9(22.50)
i 49(61.25) 31(77.50)

e AT E 56(70.00) 19(47.50)
RESIMI) (%) i 24(30.00) 21(52.50)
5] 2 45 s 22(27.50) 4(10.00)
$/6(%) T 58(72.50) 36(90.00)
EHEMER R 17(21.25) 2( 5.00)
M%) & 63(78.75) 38(95.00)
NLR 5.03+ 0.84  1.58+0.31
PLR 171.08£19.43  83.27+8.66
RDW/1 16.85+ 3.36  10.24+2.45
CEA/ng/ml 7.93+ 131 2.12+0.23
CA199/U/ml. 39.75+ 3.28  5.74+0.51

i 1) L, PHALE PEo) 12 SR Bl sl
RS e L DR s L PR, 25 5 04



- 692 - SREEIRSHE 202448 H 552255583 Clinical Education of General Practice  Aug.2024,Vol.22,No.8

P (@53 51=0.16.,0.96 .0.20 . 1.36 ,1.48 . 1.80 .
3.17,P¥1=>0.05) ; A ERE S E SCIURE L&
PEAR B Bt s A 28 A FRIEITRE T LR
FE AR A I S i LA, 2 R A gt
E (P =272.427.5.19.8.12.5.76 . 4.81 .

5.28, P ¥ <0.05) . W5 41 # & /Y NLR, PLR,
RDW .CEA \CA199 /K P35 F Xt R4, 22 R ¥ A 4t
TeEE (643 911=25.09.27.22 . 11.05.27.78 .65.05,
P¥<0.05),

22 SiHMEEAENZEZE SR 2

R2 SiHMELENZNR T

G125y B8 SE Wald P OR 95%CI

IREFEEL 0.28 0.09 9.68 <0.05 1.32 1.17~1.49
AR 0.09 0.08 1.27 >0.05 1.09 1.00~1.19
ERIRERHA 0.31 0.14 4.90 <0.05 1.36 1.13~1.65
BB SR A 0.29 0.12 5.84 <0.05 1.34 1.14~1.57
4 A TR AR 0.10 0.15 0.44 >0.05 1.11 0.94~1.30
IR A Bl 0.14 0.10 1.96 >0.05 1.15 1.03~1.29
AR PR AR 0.35 0.12 8.51 <0.05 1.42 1.20~1.68
NLR 0.12 0.17 0.50 =>0.05 1.13 0.93~1.37
PLR 0.15 0.34 0.19 >0.05 1.16 0.78~1.73
RDW 0.38 0.15 6.42 <0.05 1.46 1.17~1.82
CEA 0.13 0.12 1.17 =>0.05 1.14 0.99~1.31
CA199 0.40 0.21 3.63 <0.05 1.49 1.09~2.04

200, mIRER A R ERA B
firf B e e AN R M R A% L LR RDW L
CA199 7KV 245 Wi kA ST fa B R 2 (P 3
<0.05),
2.3 FEEEE M A B A LR R T AR R AR
Z RGN logistic AL LR TR &, #9
##—> Nomogram 51 £ [5 T 25 B 6 1) 2 A= KU
WAV R B AT B R AR i A
(o (BRI, A5 8 — A A543, NN PEAs 25 M 98
KA, WA R 2,
2.4 BOUES e EIRTRCRE W3 A 3

H 3 & 3 0T L, 91125 [ ROC 126 AUC 4 0.86
(95%CI 0.79~0.94) . KHEMZ A Hr e R ooR , 45 H
i 98 A T DTS T 00 A 7R 1) ) &5 R 5 S s L %
SRV R
3 itig

S5 H R — R DL e e S 2
PR G AR AF IS i A A TR 05 A
5% & B B2 Wi It iR T WO 45 B e, 5 AR
FEREIR 99% , — B R A58  AMEL TR UG, 1)
BE KN, & B RIG A R TR T R
AR, ARG B TEAR TS B i A= 52
2R A6 AR 06 0 IR 250 % s e s DL
PG IRTE bR A5 . S0 IR 545 i kS

KRR 2 B, LT JRAE PR - R (i e, R
AT H TR 45 i TR A . Dy AR R AR
LR 5Y K B CEA (CA199 76 B 98 U L8 245 B
P A 22 O g v 3 SR ) v SRR
I A YR BF 5T 3% B NLR . PLR, RDW Ll K& CEA .
CA199 JKFAE R BRI e b, i — DR R L 545
W KRR o

B & AR 0 1 BG4, FILAA I 1 B 105 43 A e A AR
b, 55 Z2 (0 i I M AR AE RS, 1 1 7 A 2 s i
W Z R E MU T, A FE -6 b IR
BU DR~ — o TSR 25 , 350 80 28 A L PR 5 P o £ 4
W RE AL HESS B i R AT S AN IR B A
) AR A T B B AR G B e i XURS: . 45
JE— 2R EB R AENLRIAE R 2 24, st f |
AT 2T IR A R AL R E ] T4 B i R
R, MOREST R 2R AR SISl , Mimife
AR . D ASCIRACEA R, 233 R
T2 A 1 7 SRR BT RE A A 046,
S 45 1 e 1 S P2 W KR . mlRRE S S
AR PN ) 9 i S5 7 FI AR AR R T e 20 (4 i i S
A S B HLRIE 274 A R HARN L, AL
IR E AT BEFRAR, Bria 1 FH sk 55 , DT {2 22 9 4
LAY A R AE K

A WY & IR 2 T 9 SR E LA 9% E e o 4



SREZIGKR ST 202448 A 5522 %% 8] Clinical Education of General Practice Aug.2024, Vol.22, No.8 - 693 -

e S R RIS AE AR B M RE R, X 235
B BP0 0 %) 5 A FT BG4 240 Jf (e s 4
JEL) BB, LA R SRR AL 1t R R R S R
£ BUE NLR K- FHE 5340, Iiyes 20 i A8 i 114 20
it PR 7 Ak 224 3 R DA e s 2R GE R I RE , R
JE IR EEL 0 6 118 905 Al RN B 5, 3K S B00R 2 40 it 5 D
A HE—25 R NLR 203000 PLR 248 1l /M5 ik
UL A0 M %) ECAE, 38 T DA A P 10 4 0 sz 1y e i
FITTII b e H A T o 45 B R A PLR K
-3 H T L K 5 R Y R A R A G, RDW
SIS BRZT A0 AR AR A A R b, TR T B
BILHILAAR B 9 0 S I B AR IS L . 4% L e R A R
PEREFT I, 1 LT A0 S5 40 A . RS ke B R
PN A S A e A B o R /1 P e e
ST M AR BT, LT A M KNI S R A SR
RDW B4, 53 404 B o Feok o 1 Rl G AR 57
W, LR R YRR A AN T FILL 41 PN R R
BRAR G S5 T LT AN A A RN S oA
MM RDW . B4 7 B 4502058 1o 22 i ROC #2881
AhJE I NLR \PLR . RDW 2 B . 25 B 9 1)k 57
43 51K 69.67% . 74.59% . 72.95% , 5 A U 5% 25 -
HAML. (HRDW FH i I AN R 45 B B R S B AR
UNBT I | 9 AE P52 9 R B85 5 e =2 i A5 h 1] 5| ke
RDW 9 T , PR i2 W vl i T 2 HL AR s
CEA .CA199 J& FHE 8 1, S R HR B A 0% 04 i
AR R . A ST & B, A T AL T P R
CEA (CA199 /K- F-THir e A i i, IR RE &
P CEA ,CA199 BEA K X T4 H s Wi i M
W, CEA .CA199 i Fi ROC Hh £ 1 A3 51 h
0.92.0.91, MBS KM ROC th4: T ALK 0.95, 7%
U5 (5 FH 371 2 PRI adE A A R N i o s AL 45 A8
0 P RAS B Y A AR XU, e ROC 2R
T AR v e A T 0000 A1 A5 (1 Rk RIS M
ARYRAIF I 285 5 s, T ST B4 4] 28 Pl DRG0 0 A 7
[ AUC 4 0.86(95%CI 0.79~0.94) , Z BB 45
Wi FO R 5 S Bl B R A SR BEAR ) & R
M2 43 AT 55 P 9 2 A 1 DG 903000 A AR (7% 0 0 2%
G LR MELLE RIEAW) & | PRz bR BAT 547
IR HERE

g TR AR E SRS R IR E A D
FKARAE G Z5 L = RDW L5 CA199 7K
VR4 B R B E R R R A A 51 LR A

JRURS: TS 0 £ pAY 4 e SR SR UE AL RE R 4, A B T
45 LI i W) TR 4R s AR T . (RAR YRS
VIAFAE—RE AN R Z AL, 500 PR 2R A % i T 56
HIAOFFE A S BLR , LB DR B I R 5 T 25
RZIAFAEARTNE , AU TEA ] BERIL AR e B
WP ER o S T B RS AL AE BE R 2
14 T AR R 201X L R LA T 58 73 125 SE IR R o

Sk

1 ER TR G BEEA] , PR 2 2R 20 2
Il 45 EL R 2T LT (2023 JRO[S]. BRI ER 2224345, 2023,
14(4):706-733.

2 Zopf EM, Schulz H, Poeschko J, et al.Effects of super-
vised aerobic exercise on cardiorespiratory fitness and
patient—reported health outcomes in colorectal cancer pa-
tients undergoing adjuvant chemotherapy: A pilot study[J].
Support Care Cancer,2022,30(3):1945-1955.

3 Ak, E/IME . B AR A TR S e ()T R
HH R I FH RS O BRDIR 2555 A RSN RS B 5 0 ).
KPS TH,2024,31(1) : 81-82.

4 BRI R, 22F A RS B A S Fas G 1E
74 (2020, JE50)[S]. H AR , 2021, 30(1) : 1-28.

5 BT, AR .G-CSFTESs Bl B IS PRIk e 5 1
TE AT R PRAFAE 095 R[] R g B2 5 I K , 2023,
20(19):2834-2837,2842.

6 KAERER, SYEIA . MIE PN R C IR BT 199 K
R 45 B e 2 Wb BT 5E 1)) ZRLER 2y, 2022,
26(10):2038-2041.

7 Prentice RL, Aragaki AK, Chlebowski RT, et al.Random-
ized trial evaluation of the benefits and risks of meno-
pausal hormone therapy among women 50-59 years of
age[J].Am J Epidemiol,2021,190(3):365-375.

8 Van ASC, Aversa JG,Santo L, et al.Association between
abo and duffy blood types and circulating chemokines
and cytokines[J].Genes Immun,2021,22(3):161-171.

9 Ciardiello D, Famiglietti V, Napolitano S, et al.Final re-
sults of the cave trial in ras wild type metastatic
colorectal cancer patients treated with cetuximab plus
avelumab as rechallenge therapy: Neutrophil to lympho-
cyte ratio predicts survival[]]. Clin Colorectal Cancer,
2022,21(2):141-148.

10 Rizvanovi¢ N, Nesek AV, Kalajdzija M, et al.Effects of
preoperative oral carbohydrate loading on neutrophil/lym-
phocyte ratio and postoperative complications following
colorectal cancer surgery: A randomized controlled study

[J].Eur Surg Res,2023,64(2):278-285.
(645697 11)



SRIEZIEIKRSHEF 202448 A 4522 4% 88 Clinical Education of General Practice Aug.2024,Vol.22,No.8 . 697 -

7%, ME-NBI A 1M1 CEA .CA72-4 .CA199 . CA242
LW R R M AUC F 5, % W ME-NBI
A IML7E CEA . CA72-4 ,CA199 . CA242 £ 1M GE 7k #b2.
— KA F B2 W R BR M, 7R 4 ME-NBLiZ Wi 2 4
FERJE L CEA .CA72-4,CA199 , CA242 ¥ 5 JiF
AR T R A A RS AL RE

25 FAnA , ME-NBIEAREC A 1L CEA .CAT2-4
CA199 CA242 R T w2 sk b i 2 300 15 0, B B
RIEE P55, BA RIS W, BerE R i A
19115 9 Yl B B

S 3k

1 RS, /NG AN, S5 A R BRSSO N B
TS 8 2 W b 0 LA (ELD). Hh I BRI 2% 2019,
21(1):36-39.

2 WEE, W, ANBK, 4 .2000-2019 4F v E AT
FREFIIHI] AR SRR AR, 2021,20(1) : 102-109.

3 B BENGE, W, 55 ARG O E B G H
AR —17 eI B oo S H I i A2 12 W b ) ). U
PE2%,2022,33(11):957-959,963.

4 BRERG L RINAR, AEHET AF R OIS AR A RO
PBE X A0 S R R M R B A2 W (L . R i R
2022,49(19) :994-1000.

5 WUEME, AU, £, NBIRG RN EIZH B R
I PR (E AT S AESE R, 2018, 16(6) : 783-786.

6 EEEE . DU R AR S AR B R RS W S A
R EIFOI]. R 2R iR 2%, 2020,41(12) : 126-129.

7 Yao K, Anagnostopoulos GK, Ragunath K.Magnifying en-
doscopy for diagnosing and delineating early gastric can-
cer{J].Endoscopy,2009,41 (5):462-467.

8 Yao K, Takaki Y, Matsui T,et al.Clinical application of

magnification endoscopy and narrow—band imaging in
the upper gastrointestinal tract: New imaging techniques
for detecting and characterizing gastrointestinal neoplasia
[J]. Gastrointest Endosc Clin N Am, 2008, 18 (3) : 415-
433.

9 e, AT, XY, SF AR LR N BR BRI L B
I AP LA B R A B 7R B0 B S Wb
L. T Bl PR I A 24k, 2021,49(10) : 1196-1199.

10 Bray F,Ferlay J,Soerjomataram I,et al.Global cancer sta-
tistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries|]].
CA Cancer J Clin,2018,68(6):394-424.

1106 S BRFH 5K PG [ PG INIKA CEA (CAT2-4 7E
TR 512 W T 8 A AN (L. I AR 52 556 5 2 4
,2018,17(23) :2508-2511.

12 BRAEIR , PR 2R, 55 . 0T B DR = IS T
JL VR TR 724 75 5 98 RO A b 5 g &), b R
IR 5 HEAE ,2022,29(2) :218-221.

13 A2 G I AL 375 FfrRg s s 0 o 12 T 8 14 1 R SL[J1.
S FEAE R, 2019,34(5) : 721-723.

14 FAE, 200, 200 CEA T CA242 K00 B 12 W7 1
U W R AR (). 56 A AE 2% 3, 2020, 35(8) - 1298
1301.

15 IR0, #1557  NBUCR A BEHK A P A B e 30 24
K3 95 72 v 2 W (B 0], AR Ak B A A2 T,
2019,24(1):91-93.

16 FEHUZE PRV, Rdb g, 55 A e S OR I B e 540
9 T I RN EL ). AR AL N B 2435, 2019, 36 (11)
836-838.

(KR H 2023-12-21)
(A3t #I7H)

(355693 10)

11 Bk, Bhmell, 228k, & AR ATHUE BRI E . RIENEY)
5555 H W (B UG R JG F K0E 956 R BF5E[)]. AR
YIS, 2022,22(4) : 746-751.

12 BT R, 2E3E 5000, %5 R ATAME I NLR \PLR \RDW 7K
SR X &5 L e AL W N FH A D). R A s 2
Ze7,2022,34(5) :15-17.

13 B, AP, TR S B UR 125 MR br i)

IR A G AR B AGOX B S 1 e B i i 2 WAL . b
IA4h4d, 2023 ,38(11) : 1962-1965.

14 F U, Z2HM, 2, % . M5 AGR . CEA,CA199 &
MIC—1 FIBTEHAELE B 12 W S B DAl b % Rz A A
{E[T). BUACA= 4 B2 2, 2023, 23(18) : 3591-3595.

(Weh B 2024-01-29)
(ARGt )



