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Association between plasma 25-hydroxy vitamin D levels and risk of colorectal neoplasms: a case-control study
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[Abstract] Objective To investigate the relationship between 25-hydroxy vitamin D and colorectal neoplasms. Methods
A case control study was designed to compare the plasma 25-hydroxy vitamin D levels of participants with colorectal cancer,
progressive adenoma, adenoma, hyperplastic polyposis and healthy controls. Meanwhile, stratified analysis was carried out
according to the lesion sites (proximal colon and distal colon). Results The plasma 25-hydroxy vitamin D was divided into three
levels: <C13.39, 13.39-18. 23 and >18. 23 ng/ml.. The levels in colorectal cancer group (P<C0. 001), progressive adenoma
group (P<C0.001), adenoma group (Pa<<0. 001), and hyperplastic polyposis group (Pims=0. 013) were all significantly
lower compared to that in the healthy control group, with the OR (95% CD) values of highest value and the lowest value of
vitamin D as follows: 0. 33(0. 21, 0.53), 0.18(0. 09, 0.38), 0.09(0.01, 0.41), and 0. 25(0. 08, 0. 77), respectively. After
stratified according to the lesion sites, the plasma 25-hydroxy vitamin D levels of proximal colorectal cancer group (Piyed =
0. 001) and distal colorectal cancer group (P<C0. 001) were significantly lower than that of the healthy control group. The OR
(95%CD of highest value and the lowest value of vitamin D were 0. 26 (0. 12, 0. 56) and 0. 33(0. 20, 0. 56), respectively.
Conclusion Plasma 25-hydroxy vitamin D can reduce the risk of colorectal cancer regardless of the lesion locations.
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Tab 1 Univariate analyses of the risk factors for colorectal tumor progression

Health Colorectal cancer Progressive adenoma Adenoma Hyperplastic polyposis
Variable Vig% N=251 N=388 N=32 N=30
Value P Value Pe Value P Value P
Age(year) , %5 59.04+11.1 60.0%+11.5 0.331 59.6+10.3 0.667 57.6+£9.5 0.561 55.3%+8.2 0.032
BMI(kg * m2), 7+s 23.8%+3.0 23.3%£3.1 0.033 23.9%£3.3 0.888 24.443.5 0.339 24.2%+3.8 0.537
Gender n(%) 0.919 0. 247 0. 502 0.572
Male 143(55.4)  138(55.0) 55(62. 5) 16(50. 0) 15¢50. 0)
Female 115(44. 6) 113(45.0) 33(37.5) 16(50. 0) 15(50. 0)
Plasma 25-hydroxy vitamin D (%) <0. 001 <20. 001 0. 001 0. 037
<13. 39 ng/mL 86(33. 3) 127(50. 6) 54(61.4) 20(62.5) 16(53. 3)
13. 39-18. 23 ng/mL 85(32.9) 76(30. 3) 23(26. 1) 10(31. 3) 10(33. 3)
>18. 23 ng/mL 87(33.7) 48(19. 1) 11(12.5) 206.3) 4(13. 3)
Smoking® n( %) 0.010 0.003 0.136 0. 356
No 200(77.5) 169(67. 3) 54(61.4) 21(65.6) 21(70.0)
Yes 58(22.5) 82(32.7) 34(38.6) 11(34. 4) 9(30.0)
Drinking® n( %) <0. 001 <20. 001 0. 443 0. 360
No 223(86.4)  179(71.3) 61(69. 3) 26(81.3) 24.(80. 0)
Yes 35(13.6) 72(28.7) 27(30.7) 6(18.8) 6(20.0)
Vegetablet n( %) 0. 031 0. 100 0. 100 0. 590
Occasional 7(2.7) 17(6. 8) 6(6.8) 0€0.0) 1(3.3)
Regular 251(97.3) 234(93.2) 82(93.2) 32(100. 0) 29(96. 7)
Fruit* n(%) <£0. 001 0. 696 0.515 0. 863
Occasional 82(31. 8) 127(50. 6) 26(29.5) 12(37.5) 10(33. 3)
Regular 176(68.2)  124(49.4) 62(70.5) 20(62. 5) 20(66. 7)
Egg* n(%) 0. 848 0.018 0. 266 0. 585
Occasional 107(41.5)  102(40. 6) 24(27.3) 10(31. 3) 14(46.7)
Regular 151(58.5)  149(59.4) 64(72.7) 22(68.8) 16(53. 3)
Milk® 2( %) 0. 042 0. 949 0. 087 0. 682
Occasional 171(66.3)  187(74.5) 58(65. 9) 26(81.3) 21(70.0)
Regular 87(33.7) 64(25.5) 30(34. 1 6(18.8) 9(30. 0)
Coffee* n( %) 0. 088 0. 760 0. 363 0. 949
Occasional 240(93.0)  242(96.4) 81(92.0) 31(96. 9 28(93.3)
Regular 18(7. 0) 9(3.6) 7(8.0) 163. D 206.7)
Red meat™" n( %) 0. 257 0. 746 0.813 0. 466
Occasional 86(33.3) 72(28.7) 31(35.2) 10(31. 3) 12(40. 0)
Regular 172(66.7)  179(71.3) 57(64. 8) 22(68. 8) 18(60. 0)
White meat®? 2(%) 0. 038 0. 898 0. 813 0. 237
Occasional 84(33.3) 104(41.4) 28(31. 8) 10(31. 3) 13(43. 3)
Regular 174(67.4) 147(58. 6) 60(68. 2) 22(68.8) 17(56.7)
BMI. Body mass index. *: For these variables, 2 categories for frequency of consumption were provided, that is, no or occasional (<3
times/week) and yes or regular (at least 3 times/week); P: Red meat includes beef, pork, and lamb, white meat includes fish, chicken, and

duck; ¢: P values refer to comparison with healthy group in the univariate analysis



5L B SR S 25-FRUELE B D KO-S54 B R 5 B 1 i BRI ST + 939 -

ZIRESTEERER (FF 2, 758G FRIE  0.18,95% CI. 0. 09 ~0. 38; OR = 0. 44, 95% CI.,
MR EE, SRS RMME 25-544EK DK 0.24~0.80; P<C0. 001) , Jlit# (OR=0. 09,95 %CI.
(<13, 39 ng/mI) A EL BN 25-F4E4: % 0.01~0. 41; OR=0. 52, 95% CI; 0. 23~ 1. 17;
D /K- (=>18. 23 ng/mL) FIH 295 10 25-F34E  Plraa<<0. 001) FIH4 A 1 P (OR=0. 25, 95% CI.:
2 D K (13, 39 ~18. 23 ng/mL) & 45 H % & 0. 08 ~0. 77; OR=10. 63, 95% CI.: 0. 27 ~ 1. 47;

(OR=0. 33,95%CI.0. 21~0. 53; OR=0.57, 95%
CI. 0.37~0.87; P<<0.001) . g @I58 (OR =

Prowa=0. 013) [R5 R 2.

x2 FHEHOMBHRERMEAFRHOZMERZEZRSH

Tab 2 Multivariate analyses of the risk factors for colorectal tumor progression

Disease Variable OR(95%CDP P
Colorectal cancer Plasma 25-hydroxy vitamin D
<13. 39 ng/mL 1(Referent)
13. 39-18. 23 ng/mL 0. 57(0. 37,0. 87) 0. 009
=>18. 23 ng/mL 0. 33(0. 21,0.53) <0. 001
Drinking®
No 1(Referent)
Yes 2.55(1.60,4.07) <C0. 001
Fruit?
Occasional 1(Referent)
Regular 0. 44(0. 30.,0. 64) <0. 001
Progressive adenoma Plasma 25-hydroxy vitamin D
<(13. 39 ng/mlL 1(Referent)
13. 39-18. 23 ng/mL 0. 44 (0. 24.,0. 80) 0. 007
—>18. 23 ng/mL 0. 18¢0. 09,0. 38) <0. 001
Smoking?®
No 1(Referent)
Yes 1.79(0.93.3. 44) 0. 082
Drinking®
No 1(Referent)
Yes 2.19(1. 08,4. 47) 0. 030
Adenoma Plasma 25-hydroxy vitamin D Prena=<<0. 001
<{13. 39 ng/mlL 1 (Referent)
13.39-18. 23 ng/mL 0.52(0.23,1.17) 0. 115
>18. 23 ng/mL 0.09(0.01,0.41D) 0.002
Milk®
Occasional 1(Referent)
Regular 0.40(0. 16,1.03) 0. 057
Hyperplastic polyposis Plasma 25-hydroxy vitamin D Pirend=0. 013
<C13. 39 ng/mL 1(Referent)
13.39-18. 23 ng/mL 0.63(0.27,1.47) 0. 288
=>18. 23 ng/mL 0. 25(0. 08,0.77) 0.016

4, For these variables, 2 categories for frequency of consumption were provided. that is, no or occasional (<3 times/week) and yes or

regular (at least 3 times/week); P: For variables not significant (P>>0. 05) in the logistic regression model, multivariable data are not shown
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Tab 3 Univariate analyses of the risk factors for proximal and distal colorectal cancer

Proximal colorectal cancer N=67 Distal colorectal cancer N=184
Variable Healthy N=258
Value pe Value P
Age(year), s 59.0+11. 1 62.3+11.4 0. 034 59.2%11.5 0. 893
BMI(kg * m 2), x+ts 23.8+3.0 22.9+2.8 0. 021 23.47+3.2 0.136
Gender n(%) 0. 850 0. 822
Male 143(55.4) 38(56.7) 100(54. 3)
Female 115(44. 6) 29(43.3) 84(45.7)
Plasma 25-hydroxy vitamin D n(%) 0. 037 <0. 001
<13. 39 ng/mL 86(33.3) 32(47.8) 95(51. 6)
13. 39-18. 23 ng/mL 85(32.9) 22(32. 8) 54(29. 3)
—>18. 23 ng/mL 87(33.7) 13(19. 4) 35(19.0)
Smoking® n( %) 0. 046 0.024
No 200(77.5) 44(65.7) 125(67. 9
Yes 58(22.5) 23(34.3) 59(32.
Drinking® n(%) 0. 039 <0. 001
No 223(86. 1) 51(76. 1) 128(69. 6)
Yes 35(13.6) 16(23.9) 56(30. 4)
Vegetable® n( %) 0. 035 0. 031
Occasional 7(2. 1 609.0) 11(6. 0)
Regular 251(097.3) 61(91.0) 173(94. 0)
Fruit* n(%) 0. 008 <0. 001
Occasional 82(31. 8 33(49.3) 94(51. 1)
Regular 176(68. 2) 34(50.7) 90(48.9)
Egg® n(%) 0. 692 0.972
Occasional 107(41. 5 26(38.8) 76(41.3)
Regular 151(58.5) 41(61. 2) 108(58,7)
Milk® 2(%6) 0. 404 0. 036
Occasional 171(66. 3) 48(71.6) 139(75.5)
Regular 87(33.7) 19(28. 4) 45(24.5)
Coffee* n(%0) 0. 190 0.155
Occasional 240(93.0) 65(97.0) 177(96. 2)
Regular 18(7.0) 2(3.0) 7(3.8)
Red meat®? n(%) 0.212 0. 444
Occasional 86(33.3) 17(25. 55(29.9)
Regular 172(66. 7) 50(74.6) 129(70. 1)
White meat™? n(%4) 0. 463 0. 026
Occasional 84(33.3) 25(37.3) 79(42.9)
Regular 174(67. 42(62.7) 105(57. 1)

BMI: Body mass index. *: For these variables, 2 categories for frequency of consumption were provided, that is, no or occasional (<3

times/week) and yes or regular (at least 3 times/week); P: Red meat includes beef, pork, and lamb, white meat includes fish, chicken, and

duck; ©¢: P values refer to comparison with healthy groups in the univariate analysis
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Tab 4 Multivariate analyses of the risk factors for proximal and distal colorectal cancer

Disease Variable OR(95%CDP P
Proximal colorectal cancer BMI 0. 88(0. 80,0. 96) 0.014
Plasma 25-hydroxy vitamin D Pirend=0. 001
<13. 39 ng/mL 1(Referent)
13. 39-18. 23 ng/mL 0. 68(0. 36,1. 31) 0. 252
—>18. 23 ng/mL 0.260.12,0. 56) 0. 001
Smoking?®
No 1(Referent)
Yes 1.94(1. 04,3. 64) 0.038
Vegetable?
Occasional 1(Referent)
Regular 0. 31¢0.09,1.09) 0. 067
Fruit?*
Occasional 1(Referent)
Regular 0.57(0.32,1. 04) 0. 065
Distal colorectal cancer Plasma 25-hydroxy vitamin D
<(13. 39 ng/mL 1(Referent)
13. 39-18. 23 ng/mL 0. 55(0. 34,0. 88) 0.012
>18. 23 ng/mL 0. 33¢0. 20,0. 56) <<0. 001
Drinking®
No 1(Referent)
Yes 2.81(1.71,4.61) <20. 001
Fruit?*
Occasional 1(Referent)
Regular 0. 43(0. 29,0. 65) <C0. 001
BMI. Body mass index. *: For these variables, 2 categories for frequency of consumption were provided, that is, no or occasional (<3

times/week) and yes or regular (at least 3 times/week); P

multivariable data are not shown
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