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Abstract

Objective: This study, based on data from the Prostate, Lung, Colorectal, and Ovarian Cancer Screening
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Trial (PLCO), explored the relationship between the intake of B-vitamin subtypes (VitB2, B3, B6, B9,
and B12) and the risk of colorectal cancer (CRC) and its various subsite incidences. Methods: The
study included 98,400 men and women aged 55 to 74. Cox regression models were used to assess the
association between vitamin intake and CRC incidence. Results: The study found a significant negative
correlation between B-vitamin intake and CRC incidence, with varying effects across different sub-
sites. For instance, VitB2 and VitB6 were significantly protective against rectal cancer, while VitB9
and VitB12 were significantly associated with reduced risk of proximal colon cancer. Additionally,
the study revealed a moderating effect of BMI on the protective role of vitamins. VitB6 showed stronger
protective effects in individuals with lower BMI, while VitB9 exhibited a more pronounced protective
effect in those with higher BMI. The protective effect of VitB9 in non-smokers has also been further
confirmed. Supplement-derived VitB9 and VitB12 were significantly negatively associated with CRC
risk, while dietary VitB2, B3, and B6 showed no significant effects. Conclusion: The study supports
the potential role of B-vitamins in CRC prevention, emphasizing the importance of personalized nu-
tritional interventions. It provides crucial evidence for CRC prevention strategies and health policies.
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1. B=

JEhE 2 85 % LR ANBFSE TR F 2 N, fESE M e R A3 AR . CRC &2 —/MH 2 K fidH,
Tt 2024 F44A5 3 152,000 FHHH F1F1 53,000 BIFIAHICAETI[1], 4538 EA 2 T BRI R 257
g XN T A ) B R T S R B AR B R R

CRC M EE G F R AFIR & AmE . B MRS, K& EIE CRC MR AEFIR J&EH
RAEAE R, ARV, AMERMREE &R, SEA. SHRE)S CRC RN R &
FAIC, TR IR R IR T RE A TR E FH[3]. 4 VitB ik BRI AE — AR g Hh i Gk R 52 38
2 RvE. VItB B JURERY, 40 VitB9 (HHR). VitB2 (%3 K). VitB6 (M E) M VitB12 (M5 K), &
YERFIEH —IARMIIIZ OB R . X8 Vit TERNIEFEIE, 5200 DNA fH EIRAE . DNA Mg E 54
R UL S A 3G T s FE 4] [5]. DA WFFER I, VitB RTINS L T A8 T DNA HIEAL AL, A e
i R AE R[50 SR, ASTA] VitB e ME 84Xt CRC R I ELAAAE FE ML A BB, AN RV 95 2 T B A7 7
LR IER, FRATIR AR I E M IR IR B S CRC XU (AR5 [6] [7], (HMA W7 Eonid B
Al RER AR (K AE[8]. Rk, HE— PR VitB IR N &5 CRC KUK Z [R]f0¢ R B A B Z 15T
VIXIE

R, FRATHHT 7 —IarhEtE 0T, DLAE VitB IR AN B S5 BN 2 B R, ETFRE
] 2R &R VitB RIS, RATUEME T 55 & 74 /MK VitB2. B3. B6. B8. B12 Al CRC K&z
[ 2CEE, NI N 7E B CRC HH (¥ 704 F AL 1 38 1 LA

2. FEEMH
2.1. fmit
HOA A . P . 4% T AD UR 9 57 25456 (Prostate, Lung, Colorectal, and Ovarian Cancer Screening
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Trial, PLCO) & — 13 1 3% [ [ 5 A 0F 70 it (National Cancer Institute, NCI) %5 B () k HUR i AL %o R R 56 (9] -
ZIRI A HE KL 155,000 4 FERTE 55 & 74 5 Z M SIS 535, A Tk AL/ 0 2 9708 2 50
AP BRALORr I ZH) [9] [10]. PLCO i st th RISRTG 1 NCI AL § B Sl S B2 5 & O o 2
ZRAXWMAE, TS 5E AR T IIH. SIS T EE[11]. PLCO IR mgn™y, iR,
FROERR T« BEVI 7 RANBER vk, ©FE RLRTI H AR Hh PR 4 i 5% [10] [12] [13]

2.2. BRI BT,

BN PLCO REG M7y, S 5H M B MECEL M5, BQ)TEILLI LMt T 14 A D gtit-f
s RBE . AT e E B AR B AR . MER . PR, EE AT BRI DL BRI
WM SR ORI . BRI IEEKE . FELR AR AR B (BMI) . BT R UCARAE s . S5 e el 2
R s, =R, SGHBEN. EHHKHEIE. CRC KiEE .. SR, FHEANE. 4
WIEAE. BMI B AEKG) ML FE T 77 (M), t4h, 76 PLCO W36, it &R i+ (FFQ),
MR IT K 45 (DHQ), WA R A . i SR N AR R EAL G = UER . % T AR T
S 5FAEL LAV 2 DURCE SR SRR A F AR A&, DHQ /& PLCO SE5S A A% O BE Uk
L THZ—, HABMERRT S CEZ ML PR 2] T 7850 301E[14] [15].

2.3. PNTHTHINEE

TEFELRIS, FRATHERR 7 UL A RIEME: (1) KIR[FE BQ MIAMA, n=(4918); (2) DHQ %di LA A 5E
A, AFEBRERH B 7E DHQ 78 ST #f A SE 18U 8 /NEE 2 00 H [ [H1%F, n=(38,462); (3)
FETERL DHQ Z i AN NJEESET S IAMA, n = (9684); (4) HERZRmAMA, n= (15); (5) MBENLAMZHF]
DHQ FE M2 A a4 2 7 CRC AI/MA, n=(114); (6) BEEBAMAERIMAE, BREEBAER/TR)
Bk KT 4200 /T 800, ik KT 3500 B/ T 600, n = (3294). &, AT HTREEAELEE 98,400
N (47,176 4 1A 51,224 4 &otk) (B 1).

PCLO JERESH AR S 54 N 54-T4 ZHIAA
(n=154, 887)

/ W9 A \

> (1) KRiRE BQ HI/MA, n= (4,918)
>DHQ Hd To R A SE R AMA, AR
RHB. 7E DHQ SE/ATAEIASET BsIR 8
ANEELIHKRZ, n= (38, 462

>{E5ER DHQ 2 BiA N N RE S (44,
n= (9, 684)

>HEBR S A, n= (15

> MBEHLA4LE] DHQ 58 s 1] FRI 3 IR 12 W
EMERAME, n= (114)

>RERBEARE A, BEERBAN (BR/
T B KT 42008/ F800, ;r‘réjz$/

35008k /M F600, n= (3294)

wZ 98, 400MA (47, 1764 B
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Figure 1. Process diagram for inclusion of study population
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2.4. SREYIREYE

i £ B8 R UE T PLCO SZ56 () 7k & 1 5 1) %5 (Dietary History Questionnaire, DHQ), i H 2 5¥
EIRWMAASE 3 FEA TR FEAMUELICR 7S 58— Eh il stiGol, ©E 7EFRA R
FIHITE AR Z R HA A5 H . DHQ HIEE -4l VitB (2 B2. B3, B6. B Fl B12)#E A & K H ki (i
Eb A FRE T dhAh, IR T MM AR R, WARERAE. BRI AAM
BRI NG D o

25 ZEEEH

ERIGIAN, T H2 Wi CRC #oK @ ARG U 13 206N . EZ R T R 2SI T — IR IE
JEWTFEEHT(ASV) i), %0 W 0] 2 5 F A 2 — 4 g 5 B3 AR Al il 12 W DL A S Ik i) 2 AR
RAVRIZ I H AR VRGNS B o ST AREEANIR [ ASU 10135 (00N, fof P IR R B 35 SR B3 K PR B b o /b A S 35l
%, PLCO Tl H AR\ BT ic SR IR UE B FR & WIS W, AR R E S 53 WTEET i
AR W I AERTE . R T 3 — DR R B (1 s BEVE AN E B, PLCO 42 534 8l 5 B e
FACKL 2 I B AT # 7R AN A SERAIE

AHIF 5 ) CRC 975 4514 Y 6] i 3 25 (1ICD)-02 ARG 4% At & W A7 #5932 T3 4% 7 (C180~C185).
1L Ui 245 17 (C186~C187) Fl EL I (C199~C209) . £/ M4 Bl WAL b, 4wfid’y C188. C189. C212 Al C218

K1 CRC 993 151 8k I %
2.6. Gt

R, e BRI A FRE SR B . 0 TR R T 5% KRR BI WA H
AP WRRARSL < BT =] UL AR 52 St s e Faum A A sl = s s, S Em SN SR & IF
iE CRC SR S, A ] 58 B AN R R A o 0 T B R B dls /> T B9 IE LA &, T BMI A AR (0.4
B, A BOEAT R R o X T B R L0 25% A 73 B KT 2 R A 5 R AR T [16] [17]. R
MANACE SRR R LA HOCR R EAE S, ESIE L.

Table 1. Distribution of covariates with missing data before and after interpolation

* 1 AR R ARARIENHEENSH

B3 RN RV RREEE (%)
A ETRE 27.2+48 27.20+4.8 1293 (1.31%)
M O A, B 17.7+26.5 175+ 26.4 1104 (1.12%)
W IIEB K (58 H) 125.2 +123.2 123.3 +108.8 24,892 (25.30%)
FOEXGEE: & 43,027 (43.85%) 43,309 (44.01%) 282 (0.29%)
BEKTF: KFLUTF 62,362 (63.38%) 62,558 (63.58%) 196 (0.20%)
SEBERSE: T 91,260 (92.74%) 91,862 (93.36%) 602(0.61%)
W JRARSL: A 47,192 (47.96%) 47,212 (47.98%) 20 (0.02%)
FE] LA : & 51,785 (52.63%) 52,211 (53.06%) 426 (0.43%)
SHEFIEL: B 85,236 (86.62%) 85,993 (87.39%) 757 (0.77%)
SgitmaTr. & 51,871 (52.71%) 55,006 (55.90%) 3135 (3.19%)
BER: 5 91,148 (92.63%) 91,771 (93.26%) 623 (0.63%)
R B 96,231 (97.80%) 97,094 (98.67%) 863 (0.88%)
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Figure 2. Research schedule and plan
2. M p9RtiERFITHR

FEX TR FE A, AEAEIS TR 9 BRI R bR, € XN 56 R DHQ FHi2 W 25 B 0 1 g 2 [R] 1) ] B
INfa]. BEUFIE] AN DHQ 58 i H 18 B R AR DL RS2 —: i2Wiy CRC. FETE. 2k17ER 2009 4F 12 H
31 H, ZHWIFREE PLCO IREE e R R Bl 17 45 R (1 2)o

TERATRIBFE A, L i e AR R SR 1) 3 58 i H

SRH Cox LLA RS (] =828, DARE U7 B[R] A (48 AR, Attt VitB g6 2284 540 5 45 R S 2 [a) Bk 1)
HR F1 95% Cl. Vit ENEF AL EH T VPG etk ila sy, Hoh PR NGB BIABE b )R e A8
RS LRI CRC i B R 2RI 58N 5L I R B b R SR BRI [18] [19], 1 AR 4 g A A DALY
BRIBTERNRIBNL . A 1 REVARE, 1A 2 MRIE N OO Goil AR e AT 70, B daPEnl. s, Mk
FEE K BEA 3 FER 2 fmt bl — 0B TAT . R¥ MR EEER, SRR, Dash
BT FRR S H RERIR G R RE AR R IIEBKT . SELR AR E AR EU(BMI). BRI TTAR(E R s, 45l
BRE R (ERR A A e ME R, SEHMERN. SMHEHEIHIE. CRC KIEL . BIBAE. F4E/A
B AR, BTt E A, i T AR RN VitB iEIEA S CRC KR ZH KRR
ZIAIRIR P E RO o XSV AR IE AR 6 . M), BOE /K OBRARA . RIRGL . BMIL B RE SN2t
1TRI5r o N T B BAR RN, TEHAT WAL /B 2 B, J8 I PeseE A 28 B A AL Sk S AC T
YER PAE. Utbabh, {8 FHBE 2 7 V20t SR AN Y 4H P 5 A 2 B0 DO o0 D 50 3511 P B

N T RS F A R R, X VitB 4R K AN RISRIEEAT T = IUBURE T (L) HERR T TERE
VISR —FBUEE AN R AR CRC F4F, DIPHMBTER R MR KR, (2) 28 T HA CRC Kk 1 & fa
M. TR GEiH 8 8 RStudio #4 4.4.1 MiGEAT, Siit BE MR E /N T 0.05 ISR P 1E.

3. R

FEIX TG, AN ANBER RS2 (R 2) 4 65.5 (5.7), ABEEE KT 63.6% 4 KFLLT, 48%
I, 27% R NMIANRI . 36 2 3845 T NBERISERFE . 76 P 12 H42(4363 K)MIBE U, 0%
7 1039 45 H 7 R, AL 618 VT4 B . 212 {5130 i 45 e AN 189 51 B
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Table 2. Baseline characteristics of study population by gender

= 2. RIBMAR 5 RO AR B E

A Mk B B/q s
N = 98,400 N = 47,176 N = 51,224
R 65.5+5.7 65.8 +5.7 65.3+5.7
Fofriie:
S PN it 89,758 (91.2%) 42,942 (91.0%) 46,816 (91.4%)
N | 1iiE%i s 3119 (3.2%) 1210 (2.6%) 1909 (3.7%)
PEHEF & 1408 (1.4%) 806 (1.7%) 602 (1.2%)
HoAh iR/ R 4115 (4.2%) 2218 (4.7%) 1897 (3.7%)
HHE KT
KELF 62,558 (63.6%) 27,161 (57.6%) 35,397 (69.1%)
KB A 35,842 (36.4%) 20,015 (42.4%) 15,827 (30.9%)
A E F5 4 (kg/m2) 272+4.8 275+4.0 27.0+5.4
W IHAR S -
MA 47,212 (48.0%) 17,863 (37.9%) 29,349 (57.3%)
EENVPNGi] 51,188 (52.0%) 29,313 (62.1%) 21,875 (42.7%)
7715 B K (53-8 ) 123.3+108.8 133.9+113.2 113.6 + 103.6
WS KR LA B (S /4F) 175+ 26.4 23.3£29.9 1224213
TR A 26,660 (27.1%) 10,970 (23.3%) 15,690 (30.6%)
R w] TR & 52,211 (53.1%) 22,712 (48.1%) 29,499 (57.6%)
MAEEIRA(TR/IR) 1728.6 + 658.0 1970.2 + 694.6 1506.2 + 533.2
5 B Vs IR s
% 85,993 (87.4%) 41,398 (87.8%) 44,595 (87.1%)
& 10,019 (10.2%) 4309 (9.1%) 5710 (11.1%)
EINE 2388 (2.4%) 1469 (3.1%) 919 (1.8%)
WSl EACIPN) 8.8+19.3 12.8+24.5 51+115
dHpERE: T 91,862 (93.4%) 43,378 (91.9%) 48,484 (94.7%)
RERE: & 91,771 (93.3%) 44,686 (94.7%) 47,085 (91.9%)
SR A ISR & 97,094 (98.7%) 46,673 (98.9%) 50,421 (98.4%)
digitmas. & 55,006 (55.9%) 27,469 (58.2%) 27,537 (53.8%)
T KA O R RN
LLRI(GEIR) 60.9 +49.1 78.1 +£56.5 45.0+34.2
JE i (vl R) 62.2+31.1 71.8 +33.6 533255
YR (uIR) 18.0+8.1 19.2 +8.4 17.0+7.6
R (ZTIR) 23.7+11.4 243+116 23.2+11.1
VST F IR R R TIN KCT S RESE I EN S 22 .
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VitB i&I & 5 CRC Xk

ZAr & cox A HTIEAL 1 VitB RIERY(B2. B3, B6. B9. B12)5 CRC A HAL &7 K 2 6] )
KUK, a1 3 from. fEWREE TIBEMRARNERE, SRENSMEMZS 5EMEL: VitB2 S5 & & &Y
SN S 5 ¥ B e R BRI 3: HRqawso1: 0.54: 95%Cl: 0.29, 0.99; Ptrend =0.048); VitB3
SVER N B 1 T 55 30 v 6 e R R AR S (Y 3, HRoavs.qu: 0.67; 95% Cl: 0.48, 0.94; P trend =0.022);
VitB6 SN B N5 CRC A KA < (1A 3, HRoawsq1: 0.70; 95% Cl: 0.55, 0.90; P trend =0.032),
[Fi) B B P 2 6 r S5 T HE O B S 1 SRR DS (57 3, HRoaws.gu: 0525 95% CI: 0.28, 0.97; P trend =
0.012); VitB9 S 4 N\ & 14 N5 1 iy 45 1Y e i 22 B AR S (54 3, HRoavs.01: 0.59; 95% Cl: 0.40, 0.87;
P trend = 0.007); VitB12 &% N & HYINTEUT 3 45 Wi o AR 1 R Z (B AL 3, HRqavsqu: 0.61; 95% Cl:
0.44, 0.87; P trend =0.002).

EEET N O Geit S AT RRHE R 73 )23 20 A0 v, FRATTRI: 7E Lt NBEH, VitB3 S A& X CRC
P54 R 2% B B (178 3, HRqaws.o1: 0.64; 95% Cl: 0.44, 0.94; Pvalue=0.022; P for interaction = 0.045);
P BMI<27 FAEE, &350 VitB6 I F] e (L E CRC AU (%Y 3, HRoasqu: 0.67: 95%Cl:
0.47, 0.96; P value=0.027; P for interaction = 0.016); Xf N fJ7E BMI > 27 f ABEAH, 3900 VitB9 IR
Al HE 2B CRC MBS (P 3, HRoasor: 0.65; 95% Cl: 0.47, 0.91; Pvalue=0.013; P for interaction
=0.028), [FII} VitB9 75 AW IH N FEH 53 H X CRC MRS EH (188! 3, HRoavso1: 0.53; 95%Cl: 0.33,
0.84; P value =0.007; P for interaction = 0.020) (Z I3 4~8).

[, BEBFFAE Cox (IR 3 vh, JUSZ 04 1A B3R 5 A VitB LA BRI S A 78 7R IR 5
CRC A&z a2k &, SKIE T 785511 VitB9 $E A\ 5 CRC RS PR AR C (B2 3, HRoavs.g1: 0.71; 95%
Cl: 0.56, 0.90; P trend = 0.009). KI5 T M 76 Ff) VitB12 $E N B 5 CRC XU R AH % (157 3, HRQavs 0u1:
0.75; 95%ClI: 0.59, 0.95; Ptrend=0.014). #AMfi, ARMEHNEE IR LKA R FRIR ) VitB2, VitB3.
VitB6 $& A\ &5 CRC IR [ £7 7 i & KRBT P {644>0.05; T4 9).

TERUBME AR, HEBR T 7ERE VS 28— BEE —AE R B CRC 3, DL 2 T B CRC Kk s
Mmfa MG, FRATRIEE RIS, 1 L% 10,

Table 3. Association between the total intake of vitamin B subtypes and the incidence rate of colorectal cancer according to
the main anatomical location

=3 BRUEERTRBALESHFEMRLBR L EREEEMEM B XK

- B ikE4EE RN E, HR (95% ClI) P trend! Continuous (& SD 1 &)
Quartile 1 (F1iX) Quartile 4 (f )
VitB2 BEANE 0.854 1.807
Mk N 218,400 216,475
SHEERG, n 310 232
95% & {5 [X [A] 2 1.42 (1.27, 1.59) 1.07 (0.94, 1.22)
e 33 1.00 (&%) 0.82 (0.64, 1.05) 0.145 0.83 (0.64, 1.07)
g ERRE, n 180 139
95% & {5 X ] 2 0.82 (0.71, 0.95) 0.64 (0.54, 0.76)
fA 33 1.00 (%) 0.82 (0.60, 1.12) 0.261 0.83 (0.59, 1.15)
TG, n 68 51
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95% & {5 X ] 2 0.31 (0.25, 0.39) 0.24 (0.18, 0.31)
e 33 1.00 (&%) 1.26 (0.76, 2.08) 0.352 1.29 (0.75, 2.21)
HEwHE, n 59 36
959% & {7 [X [A] 2 0.27 (0.21, 0.35) 0.17 (0.12, 0.23)
e 33 1.00 (&%) 0.54 (0.29, 0.99) 0.048 0.53 (0.28, 0.99)
VitB3 BIEANE 2.841 3.997
Mk NEH 215,987 217,004
SHEBERE, n 299 224
95% & {5 [X [A] 2 1.38 (1.24, 1.55) 1.03 (0.91, 1.18)
o 33 1.00 (%) 0.79 (0.61, 1.03) 0.122 0.84 (0.67, 1.05)
plina iy 184 133
959% & {7 [X [A] 2 0.85 (0.74, 0.98) 0.61 (0.52, 0.73)
e 33 1.00 (&%) 0.67 (0.48, 0.94) 0.022 0.71 (0.53, 0.95)
TG, n 59 44
959% & {7 [X [A] 2 0.27 (0.21, 0.35) 0.20 (0.15, 0.27)
A 33 1.00 (%) 1.35(0.77, 2.36) 0.195 1.36 (0.85, 2.18)
HEwHE, n 54 43
95% & {5 [X [A] 2 0.25 (0.19, 0.33) 0.20 (0.15, 0.27)
e 33 1.00 (&%) 0.86 (0.47, 1.59) 0.686 0.90 (0.54, 1.51)
VitB6 BRAE 0.896 3.197
Mk NEH 216,499 217,093
SHEERG, n 315 220
959% & {7 [X [A] 2 1.45 (1.30, 1.62) 1.01 (0.89, 1.16)
o 33 1.00 (%) 0.70 (0.55, 0.90) 0.032 0.90 (0.83, 0.99)
RG], n 191 139
95% & 15 [X [A] 2 0.88 (0.77, 1.02) 0.64 (0.54, 0.76)
o 33 1.00 (%) 0.64 (0.47, 0.88) 0.131 0.91 (0.81, 1.03)
TR, n 65 47
95% {7 [X [H] 2 0.3 (0.24, 0.38) 0.22 (0.16, 0.29)
A 33 1.00 (%) 1.17 (0.71, 1.93) 0.537 1.06 (0.88, 1.28)
HEHwH, n 57 29
95% & {5 X ] 2 0.26 (0.20, 0.34) 0.13 (0.09, 0.19)
e 33 1.00 (&%) 0.52 (0.28, 0.97) 0.012 0.73 (0.58, 0.93)
VitB9 BIENE 5.637 6.794
Ak ANFEH 215,388 217,955
SHEERG, n 299 237
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95% & {5 [X [A] 2 1.39 (1.24, 1.55) 1.09 (0.96, 1.23)
A 33 1.00 (%) 0.80 (0.60, 1.08) 0.1 0.82 (0.65, 1.04)
s gwel, n 59 25
95% & {5 X ] 2 0.83 (0.72, 0.96) 0.63 (0.53, 0.74)
e 33 1.00 (&%) 0.59 (0.40, 0.87) 0.007 0.66 (0.48, 0.89)
TR, n 63 53
959% & {7 [X [A] 2 0.29 (0.23, 0.37) 0.24 (0.19, 0.32)
fA 33 1.00 (%) 2.05 (1.09, 3.87) 0.112 1.53 (0.91, 2.57)
Hwsl, n 55 39
959% & {7 [X [A] 2 0.26 (0.20, 0.33) 0.18 (0.13, 0.24)
e 33 1.00 (&%) 0.79 (0.39, 1.63) 0.669 0.88 (0.50, 1.55)
VitB12 BFANE 0.8544153 1.8066481
Sk N 217,428 215,691
SHEERG, n 310 232
95% & {5 [X [A] 2 1.42 (1.27, 1.59) 1.07 (0.94, 1.22)
e 33 1.00 (&%) 0.82 (0.64, 1.05) 0.145 0.83 (0.64, 1.07)
s gwel, n 193 143
95% & {5 X ] 2 0.89 (0.77, 1.02) 0.66 (0.56, 0.78)
fA 33 1.00 (%) 0.61 (0.44, 0.87) 0.002 0.64 (0.49, 0.84)
TG, n 64 59
959% & {7 [X [A] 2 0.29 (0.23, 0.38) 0.27 (0.21, 0.35)
fA 33 1.00 (%) 1.63 (0.93, 2.86) 0.422 1.21 (0.76, 1.94)
=875z 56 42
959% & {7 [X [A] 2 0.26 (0.20, 0.33) 0.19 (0.14, 0.26)
A 33 1.00 (%) 0.57 (0.30, 1.07) 0.089 0.65 (0.40, 1.07)

LA B RAEE R BN B B 5 (K D B v A B O E SR B T AR K . 24 1000 ANSETHRURRR . 3R
M3z TSGR ) LIHACEB R R L (R & ATRE). BUR ILMER(T . ) SER (T Hid
I DGR, &) SGEHBRELGE. B). SGWIFELGE. B). SEERGE. B) BHRILOAA.
HFTECCART) . SRR RN CESE) . S A EAR B (ELL) . BERHOESE) TINR(ESE). LA R (ESL). RN
NEQESR). YR (ES) MR TGS (0EEL).

Table 4. Subgroup analysis of the relationship between vitamin B2 and the risk of colorectal cancer
4. HHEFR B2 EEERENKEXRNTASH

T H Ak A E 7 1 P value HR (95% CI) P for interaction
<65 % 51,279/378 0.022 0.62 (0.41, 0.93)
ERE 0.643
>65 ¥ 47,121/661 0.845 0.97 (0.72, 1.31)
S 47,176/564 0.613 0.91 (0.64, 1.30)
P51 0.184
M 51,224/475 0.071 0.73(0.52, 1.03)
DOI: 10.12677/acm.2025.153614 284 I PR = 2 3t


https://doi.org/10.12677/acm.2025.153614

MR, B

RELLF 62,558/705 0.021 0.70 (0.52, 0.95)
HE KT 0.988
KU 35,842/334 0.607 1.12 (0.73, 1.70)
y <27 54,324/532 0.106 0.75 (0.53, 1.06)
EEIRH 0.154
>27 44,076/507 0.605 0.91 (0.65, 1.29)
= 47,212/466 0.193 0.79 (0.55, 1.13)
BRI 0.152
= 51,188/573 0.384 0.86 (0.62, 1.20)
i 26,660/273 0.49 0.85 (0.54, 1.34)
PR 0.335
= 71,740/766 0.155 0.81 (0.61, 1.08)
i 52,211/571 0.027 0.68 (0.48, 0.96)
Ra] ] G A5 0.080
= 46,189/468 0.985 1.00 (0.70, 1.43)
<100 (5%0/H) 49,714/643 0.200 0.82 (0.60, 1.11)
1B K 0.708
>100 (4r%0/)H) 48,686/396 0.413 0.85 (0.57, 1.26)
X <FHE 49,200/524 0.235 0.82 (0.59, 1.14)
MEEERA 0.585
> MHE 49,200/515 0.202 0.79 (0.55, 1.13)

Table 5. Subgroup analysis of the relationship between vitamin B3 and the risk of colorectal cancer
5. HH R B3I EEERENEXRNTASHT

TiH Ve AMEEURGIE P value HR (95% Cl) P for interaction

<65 % 51,279/378 0.042 0.63 (0.40, 0.98)

G 0.843
>65 % 47,121/661 0.48 0.89 (0.64, 1.23)
St 47,176/564 0.748 0.94 (0.65, 1.36)

1) 0.045
Pt 51,224/475 0.022 0.64 (0.44, 0.94)
RELLF 62,558/705 0.015 0.67 (0.49, 0.93)

HEKF X 0.853
KRRV 35,842/334 0.697 1.09 (0.70, 1.72)
<27 54,324/532 0.276 0.82 (0.56, 1.18)

EfRE 0.332
>27 44,076/507 0.172 0.77 (0.53, 1.12)
i 47,212/466 0.274 0.81 (0.55, 1.19)

WS AR VB 0.456
= 51,188/573 0.781 0.96 (0.69, 1.32)
o 26,660/273 0.548 0.86 (0.53, 1.40)

PR 0.258
= 71,740/766 0.091 0.77 (0.56, 1.04)
T 52,211/571 0.076 0.72 (0.50, 1.03)

i =] T A5 0.257
2 46,189/468 0.58 0.90 (0.61, 1.32)
o <100 (4 #h/J) 49,714/643 0.219 0.81 (0.58, 1.13)

& I1iE B KT 0.817
>100 (5%0/H) 48,686/396 0.244 0.78 (0.51, 1.19)
<F#fE 49,200/524 0.064 0.70 (0.48, 1.02)

MAEERA 0.161
>FH1E 49,200/515 0.808 0.95 (0.65, 1.41)

DOI: 10.12677/acm.2025.153614 285 I PR = 2 3t


https://doi.org/10.12677/acm.2025.153614

MR, B

Table 6. Subgroup analysis of the relationship between vitamin B6 and the risk of colorectal cancer
7 6. #4 R B6 SEEFENKGE XRMLLASH

TiH R ARE 1 5L P value HR (95% CI) P for interaction

<65 % 51,279/378 0.008 0.57 (0.38, 0.86)

ERE 0.716
>65 % 47,121/661 0.143 0.8 (0.59, 1.08)
Bk 47,176/564 0.078 0.73 (0.51, 1.04)

YL 0.169
ECq i 51,224/475 0.02 0.67 (0.48, 0.94)
KZUTF 62,558/705 0.001 0.61 (0.45, 0.82)

HE KT X 0.693
KR 35,842/334 0.708 0.92 (0.61, 1.41)
- <27 54,324/532 0.027 0.67 (0.47, 0.96)

I EFRE 0.016
>27 44,076/507 0.096 0.75 (0.53, 1.05)
o 47,212/466 0.129 0.76 (0.54, 1.08)

WS AEAR L 0.152
= 51,188/573 0.018 0.66 (0.47, 0.93)
: T 26,660/273 0.081 0.67 (0.42, 1.05)

PRI 0.688
2 71,740/766 0.027 0.72 (0.54, 0.96)
E 52,211/571 0.002 0.58 (0.42, 0.82)

e =] VT A 0.082
2 46,189/468 0.521 0.89 (0.62, 1.27)
o <100 (5+%1/)H) 49,714/643 0.036 0.72 (0.53, 0.98)

& I1iE BN KF 0.666
>100 (43-%h/)E) 48,686/396 0.087 0.70 (0.46, 1.05)
‘ <FIMH 49,200/524 0.028 0.69 (0.50, 0.96)

MARETEA 0.359
> 49,200/515 0.132 0.75 (0.52, 1.09)

Table 7. Subgroup analysis of the relationship between vitamin B9 and the risk of colorectal cancer

7. HER B SEEMENE KRNI ES

i H PaE s AMEZEEI% P value HR (95% CI) P for interaction

<65 % 51,279/378 0.322 0.77 (0.47, 1.29)

R 0.044
>65 % 47,121/661 0.319 0.83 (0.57, 1.20)
B 47,176/564 0.211 0.77 (0.51, 1.16)

P51 0.076
2 51,224/475 0.450 0.84 (0.54, 1.31)
KELLF 62,558/705 0.025 0.66 (0.46, 0.95)

HEKF . 0.484
KR E 35,842/334 0.543 1.17 (0.70, 1.97)
5 <27 54,324/532 0.724 0.93 (0.61, 1.41)

AEIR 0.028
>27 44,076/507 0.117 0.71 (0.46, 1.09)
= 47,212/466 0.007 0.53 (0.33, 0.84)

TR AR 0.020
= 51,188/573 0.639 1.10 (0.74, 1.63)
i o 26,660/273 0.210 1.42 (0.82, 2.48)

PR 0.428
= 71,740/766 0.012 0.64 (0.45, 0.91)
i 52,211/571 0.008 0.57 (0.37, 0.86)

Ra] =] DG AR 0.059
= 46,189/468 0.416 1.20 (0.78, 1.84)
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o <100 (5%0/H) 49,714/643 0.270 0.80 (0.55, 1.18)
ARGV 0.398

>100 (4%0/H) 48,686/396 0.540 0.86 (0.53, 1.39)

X <F-¥IH 49,200/524 0.067 0.65 (0.42, 1.03)
MEEERA 0.401

> H1E 49,200/515 0.895 0.97 (0.64, 1.48)

Table 8. Subgroup analysis of the relationship between vitamin B12 and the risk of colorectal cancer
7 8. %R B12 SHEMENE X RNILE D

i H PaE s AREP 1 5 P value HR (95% CI) P for interaction

<65 % 51,279/378 0.537 0.87 (0.56, 1.35)

S 0.528
>65 % 47,121/661 0.019 0.67 (0.48, 0.94)
B 47,176/564 0.183 0.79 (0.55, 1.12)

P51 0.498
i 51,224/475 0.058 0.68 (0.45, 1.01)
RELLF 62,558/705 0.021 0.69 (0.50, 0.94)

HHE KT N 0.599
Ny 35,842/334 0.478 0.85 (0.53, 1.34)
- <27 54,324/532 0.107 0.74 (0.51, 1.07)

R ETRE 0.244
>27 44,076/507 0.103 0.73 (0.50, 1.06)
& 47,212/466 0.023 0.62 (0.42, 0.94)

MR SHAR L 0.187
= 51,188/573 0.32 0.84 (0.59, 1.19)
i 26,660/273 0.235 1.34 (0.82, 2.19)

AR 0.05
= 71,740/766 0.001 0.58 (0.43, 0.80)
i 52,211/571 0.022 0.67 (0.48, 0.94)

Ra] =] DG AR 0.126
= 46,189/468 0.49 0.87 (0.60, 1.28)
<100 (43 #h/J) 49,714/643 0.036 0.72 (0.53, 0.98)

75BN K 0.662
>100 (5r%0/)H) 48,686/396 0.498 0.86 (0.56, 1.32)
<T¥IMH 49,200/524 0.003 0.52 (0.34, 0.80)

MAEREBTA 0.506
>EHME 49,200/515 0.52 0.89 (0.62, 1.27)

BEXAZ: FROESR). MR (EE k). MRAREIEFE A A IS B VIR . AR R %)
HAEMNKFORFLLT, R¥FBAFE) (L 1) B ACEB MR R L (R /& FTRE). B m] LA (75
R SR H (T ). TR, &) SSERRELGE. B). S, &), S ERE.
)~ BHHIRBLOAA . HETECART) . SR E RN GESE) . AR EIRIOESL) . WFERMOES:). TN E(ES). £

WA (ESE). LT RCESE) TR RN (ESE). 2 48R CES) MR TG BT (E S 21 .

Table 9. The relationship between VitB subtypes from different sources and CRC risk
#* 9. FREIEIRM VitB LR 5 CRC R Z B X F

ANFERIRAEA: B EgEEZ AR, HR (95% ClI)

R :
Quartile 1 (FfiK)
&SRR B2 AR 0.693
NEH 217,190
i, n 284

Quartile 4 (#7)

1.295

215,486

250

P trend®

Continuous
(4 SD #i1)
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Bk

Incidence rate (95% CI)?
Fi 7y 33
*FEFIRIE B2 AR
NEH
W, n
Incidence rate (95% CI)?
Fi Yy 33
JE&KIR B3 AR
NG
Wl n
Incidence rate (95% CI)?
Fi 7y 33
*FEFIRIE B3 AR
NG
i, n
Incidence rate (95% CI)?
FiE 7y 33
& KIR B6 AR
NG
Jitil, n
Incidence rate (95% CI)?
fi 7y 33
*hFEFIRIE B6 AR
NG
i, n
Incidence rate (95% CI)?
Y 33
&SRR BO AR
NG
i, n
Incidence rate (95% CI)?
Y 33
A FEFIRIE BY AR
NG
i, n
Incidence rate (95% CI)?

Y 33

1.31 (1.16, 1.47)
1.00 (reference)
0
317,921
438
1.38 (1.25, 1.51)
1.00 (reference)
2.572
215,840
279
1.29 (1.15, 1.45)
1.00 (reference)
0
312,082
426
1.37 (1.24, 1.5)
1.00 (reference)
0.737
216,776
274
1.26 (1.12, 1.42)
1.00 (reference)
0
308,346
430
1.39 (1.27, 1.53)
1.00 (reference)
5.378
214,427
273
1.27 (1.13, 1.43)
1.00 (reference)
0
322,369
446
1.38 (1.26, 1.52)

1.00 (reference)

1.16 (1.03, 1.31)
0.84 (0.64, 1.09)
1.757
217,424
235
1.08 (0.95, 1.23)
0.82 (0.64, 1.05)
3.458
216,975
265
1.22 (1.08, 1.38)
0.94 (0.70, 1.24)
3.942
217,202
247
1.14 (1, 1.29)
0.88 (0.71, 1.09)
1.335
216,275
244
1.13 (1.00, 1.28)
0.84 (0.63, 1.12)
3.292
217,278
238
1.10 (0.96, 1.24)
0.81 (0.66, 0.99)
6.319
218,963
240
1.10 (0.97, 1.24)
0.89 (0.66, 1.20)
6.725
217,130
228
1.05 (0.92, 1.20)

0.71 (0.56, 0.90)

0.141

0.145

0.301

0.113

0.205

0.141

0.522

0.009

0.72 (0.47, 1.11)

0.83 (0.64, 1.07)

0.85 (0.62, 1.16)

0.96 (0.91, 1.01)

0.74 (0.46, 1.18)

0.96 (0.90, 1.02)

0.91 (0.67, 1.23)

0.96 (0.93, 0.99)
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RERRIFE B2 BAE 1.128 2.116
NG 217,721 215,479
B, n 263 245
Incidence rate (95% CI)? 1.21 (1.07, 1.36) 1.14 (1.00, 1.29)
o 33 1.00 (reference) 0.84 (0.66, 1.07) 0.171 0.85 (0.67, 1.07)
HAFIRIR B12 BAE 0 2.566
NEH 344,336 217,497
i, n 470 233
Incidence rate (95% Cl)? 1.36 (1.25, 1.49) 1.07 (0.94, 1.22)
7t 33 1.00 (reference) 0.75 (0.59, 0.95) 0.014 0.90 (0.82, 0.98)

YA B RHEE B FRN B SO AR (K U A RO A B O SR B T AR R . 24 1000 NEETHEDRR R 3R
M1 RIRE . B 2 RARRGESE) . MEM(TIE. Zbk). MIRCEEIEF AN, RSB TS . A
IRIFR) BEAKTORFLLT, KRR uA) . R 3 JE4 ] TG LG 1) LT AT S o g S i s (75
fE ATRE) PR VCARBEAI(S . ). SEEer (T, Fldl). Al seoe. /). SEmRE LS. &), Stk
AESLOR /) SmEERGE. B) BHRGAA . HATECIAT). SRR (ELSE). RAEEEH(ES). OF
WHOES:) TGN (ESR) . AN PR OESL). BN R(ESE). Lh YR (EL) A T 1iE 3K (L) -

Table 10. Sensitivity analysis of intake of sub vitamins and risk of colorectal cancer
< 10. WikfEE RWIBANESEEWREXENERE ST

i B JEREN 9y 151 A HRqavs.1 (95% CI)! P trend

M B12 0.72 (0.55, 0.95) 0.003

HEBRBE DT 1 4F N iS4k 98,289 928 #h7e B12 0.79 (0.62, 1.01) 0.031
$h78 B9 0.73 (0.57, 0.94) 0.007

. B12 0.72 (0.53, 0.97) 0.005

HEBRBE VT 2 SE I A4 98,169 808 78 B12 0.79 (0.60, 1.03) 0.042
#h7E B9 0.74 (0.56, 0.96) 0.024

M B12 0.72 (0.54, 0.96) 0.003

HEBR A 45 B e o Ak 85,993 880 #h7E B12 0.74 (0.57, 0.95) 0.021
#h 7 B9 0.71 (0.52, 0.92) 0.017

VRIS AR QL) MR (B k). AREEEIEF S AN AFREYEF R R Y HARRRIRIK). #E
AKFORFLUR, R LB TEAE) RS G 1) BV AE BRI SO0 S (5 2 ATRE) BT ] IR (75 /2)s
SR AT AL, ). Pl (. B) SERRE LR B). SRIFELGE. &) S ER0E. 5).
WRHARDLAAS . ATELART) B REE RN GESL) SRR EIREGES:). BERINOES:). TINE(ESL). AW
HOEE) TR (ESE). SF4ER (L) MK TG BlK T (GE8:) F -

4. ¥
Wit 22 & Cox B, ABF% LI VItB 1l R A& 5 CRC K& HL W47 10 R % R AE 1 B

Foclk. WEFCE N, VitB2. B3. B6. B9 fil B12 [ ANLEANFEBALI) CRC A 3R I H — & F2 B AR 3 1
F, JoH E VitB2 F1 VitB6 Xt B e Ry /5 H 235, 1 VitB9 A1 VitB12 X it v 45 Mg Je i R4 4 F G
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X RGBSR B A8, FINHIER T — SR, O KE ST SRR VitB9 (HHR)
BN CRC XU P& 2 (A (776 BB U 9696 R [20] [21], X AT REVAR T HER/E DNA H AL 1 3% fi
FR A R R BEVE R, AT B T4 35 2 (R 2 e ME AR IE 5 4l e AR 81 [22] [23]. h4b, VitB6 7 LLm 7t
Y R IR PG CRC MR #[24] [25], X ] G645 HAE BT 4 AP A 2 P R 35 1 3 Z/E AR O,
02 FLAEH R 15 98 R AN A A I T8 S5 ) A48 A3 A% 7 T (0 785 T DR AR [26] 0 SRTHT, %o T oAtk B i Vit
(40 VitB2 Ml VitB12), WAL RAAEA—FM:, —BSCHRARIUIX A Vit X CRC B4R KUK 1) 2 2 (R4
TERI[27] [28]. {EAHFIFLHE— SR, BATAIGELE CRC [W%HE 2 387 (Wi i 45 Fp e ) b L AT W 35 4
PR o IR A ) 22 7 T B S IX B8 Vit 78 RS A9 2 D BE R & 42 i ks 14 2 [28], (HIX — 18
W it B — P LRI F0 0 LG IE .

AN, ARFF S —AS E B S TR T AR BMI AR Vit A5 CRC KUK Z A K R . BFA
K, VitB6 7 BMI /hT- 27 (I NBEP BT B B Z RS EH, 0 VitB9 Xf BMI KT 27 I N CR47 1
TR XK, MEFREPRE TRELE Vit 5 CRC RS2 (B )2 R 2T ER[29], AN
B FR T TR E TR 2 AL T 9 LG o (RIS, AW IR G 7R T BMI X Vit S35 4E FH 115 2808
filln, VitB6 7E BMI R A A Bl i e 2R IRES K FEAE FI[30], 1 VitB9 7E BMI ¢ AFE P £/
PR I AT RS AR A 7 S AR A S R AR B BE U A SR [31] o X — KB — B 5l 7 MAAREPIRES XS Vit 2
REMIEERZ M . HhAh, BEFCIERIN, VitBO FEANRIHE N rb i) 5 3 ORGP /R A AT BR IR T IRCHE O it B AR
Pro WA 20 I 385 0 v R 3 A AR T P K G AR )R FH B2 R 85 I BRI DR AP R, TIAE AN B o,
BRI S s A e, DRk P /e I o A 35

W R, SREAFNRAIN VitBO F1 VitB12 RN 5 CRC KU 23 A, $&7%h 771 ml A i 42 &
PN B TR ARG & AN X TR R AR . JAT, X VitB2. B3 Al B6, AHF TR K IAN A A E
T B RVR 5 CRC RS 2 ] 1R ¥ 35 O IG o 3K W] B s Bl 1 /P £ A 78 751 71 2 7 28 vz B A R P RE 7 T 1)
Z5[32] [33], WEM LR - RINC KRBT LA B .

e ERYE

RN IEIERT ST, TiEHE VitB S5 CRC MK FEIRZ ISR KR, W REAFFETR AR R R B
SRR K FR . B, (R EREGR AN AT RESEVEE VitB (BN, [R5 AT e SR DA i B AR 0
J7 MR CRC M. HAT SR A5 (FFQ), 25 5 52 SR 22 RO SR 22 052, JoikifE
T S WA SE B VitB SN FRQ Il H R A W MR, X AAETR PP A5 0 EAE 7R R

I E. AFHMONE R VitB 5 CRC KU 2 [8] (55HE, SRZ B A = HURI KR . Fan, Vit 40
fTE4 DNA HJE4E. DNA 25, g5 e, DGR SRR f2m CRC A EA . i fr it
LR B AL B, AN BETE 42 R VitB TREE A A CRC KGR .

5. B&

AHEFEN B K Vit 5 CRC MU 8] SR HRIR 1 H L 38T WA . SR 1M, AW FE 75 2R A S ks 4
{759 LU — PR R VitB JIRAE I CRC RS AR 8 I Bt BEHLG B8 (RCT), R GLRAE P 7857
5 CRC M [A] DRI R K 2R o IR AR FUABE 55 8 A% s T 52 VitB R AIFEICR . $R 12T BMIL
PE AR A SN AE 10 22 AL 8 IR 1 3 2R

R FEAMIGIE 1 VitB JREEAXT CRC KL A GRIEN, 478 7 AN BMI AR 5%
B JR AR BRI RO o A RO RO (R E TS SR AN AMEAL RO R A 2R 3 L.
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&% B

CRC: #iEMfE; Vit: 4/EZK; BMI: {AHEE4; PLCO: HIZIMRRE. MMijE. CRC AIHNHLE I & ik
K: BQ: HEZLIWH: DHQ: JiMKEm%: HR: KEtk: Cl: BEXA; SD: brifhZ.
B M

FATE L PLCO BT FLZHA1 PLCO 2 5% .

AWFFLIE A PLCO-1733 N PLCO i (https://cdas.cancer.gov/plco/)#E47 ]«

&SIk

VRS 25 A SE B b AU S0 et T ST R SR 2% S TR 0 WO AR AR S M T
ke BRSFAAST BT (0 B A B B T SR BT (F % MR B BT T TR B (R
B T SR T IR TR 0P AR TR B SR, BRARSC R W U
BB AR BT %

FH T 92 [ [ S RE 0T 70 BT R SR, A SCrb e B R R aa B AN T R o U 1) e 4 e e 1S 14 Bk &R
EHEZEAEVT R AT . AR WIRAS HiE L7 PLCO ¥R ERI{E B, 5% I8 https://cdas.cancer.gov/plco/

I AT R A
REEHFAEREE

PLCO Ji i i B R B AE AR /R VI 5 2 S 3T, A3 1 Sl [H SO AERT LA A 10 N2 56150
LRI B G . EAHRTRE A2 5 FAEFE. PLCO Ml it & il I fE 11 5 1 f%
HRAR TR EAER T MA S 5 # AT R R . NCI S HbEIRA T H ATIEE (W H 1D: PLCO-1733).
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