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Calcium, Vitamin D, and Colorectal Cancer
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Colorectal cancer has a high incidence and mortality worldwide, with Westernized lifestyles and diet being significant contributing
factors. Vitamin D and calcium have been known to reduce the incidence of colorectal cancer by affecting cell differentiation, pro-
liferation, and apoptosis. Despite observational studies which have suggested that a higher serum vitamin D level can lower the risk
of colorectal cancer and improve survival rates, no large-scale randomized controlled trials to establish these benefits have been
conducted to date. Calcium intake has also been found to have a beneficial role in reducing the incidence and improving survival
rates of colorectal cancer in several observational studies. Moreover, intervention studies have proved its effect in preventing color-
ectal adenomas. However, there are few intervention studies that have identified the relationship of vitamin D and calcium with colon
cancer. To elucidate the impact of vitamin D and calcium supplementation on colorectal cancer, well-designed and large-scale
randomized controlled trials are necessary in the future. (Korean J Gastroenterol 2023;82:47-55)
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Fig. 1. Metabolic pathways of vitamin D. Vitamin D3 (cholecalciferol), vitamin D2 (ergocalciferol), calcidiol, and calcitriol.
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Fig. 2. Mechanisms of intestinal calcium absorption.

Wi YJ and Na SY. Calcium, Vitamin D, and Colorectal Cancer 49

HoHE QAT AE YR ol AT E Ageht® L4
CaR% SASAA Alzo] AT 23 Al AdAbel B

H AEZY ATALAHAZS ZEA)7Ich P

3) Protein kinase C (PKQ)

PKCE AlE9] 23} o] ol WAL, tast Aol
A AAF A Az b3 BE ATF dAS AE 9] cal-
cium %Eﬂ- l"—O}Z]tﬂ PKCE 9’]'}\619—]’0]’_1__ cyclin D1,

4) Adenomatous polyposis coli (APC) A2, -MYC,
E-cadherin &3

APC Ho|7} dojupd tfgetol A 542 <l B-catenin?]

v AAR o 7 SrASlE| ) oF S ARl ¢-MYCQ] HHdo] =

7Fsteh AlaE 9] gl 5

c-MYCY| Hdlo] Hast= A0 & WA B3 dud &

of A2 A 2H88}= E-cadherin®] e Z7AZ

TL]— 21,25,26

-catenin %

o
i
S~
X
oo,
=
ki
rlr
>

3. CHERO D|X|= HIEHZI Do Fghof &tst AL
1) @5 25(0H)D s=2f el &
adtA o 2 E= 25(0H)D 4|7} 3

[1 ng/mL=2.5 nmol/L]) o]l AL

FE AJH = 751, 20 ng/mL (50 nmol/L) WYk

D Afo= Holdrt Hel D7} thdre] A8 A4

Zoleh= AYZEE vl=rofA 217\3}0] A A2 22 of

Aol 71 mehe 2] ofst AFolA AlZEIge”
& A7l B TR el 595 4] o

37} 5169S garom AP og BZ 250HD FEs

Aol o5 & 82%7} HlEH] D7} BZ3QIcH” it

SEE ARl ol he] ARUA e AW i A

8 9IS oan IS D 3 AR e B

o4 ©% 250HD B9} et WAE o]

IAZE A ]%«] Women's Health Study $7-o]4

274749 et 2Aket 27479 tiRds o R AW

SR 2 Aol A=, e SR B+t ¥ 25(0H
7 S98HA Wkom(21.9 vs. 23.9 ng/mL, p=0.01), &

% 25(0H)D sk} tdet WYE Atolo] 9] At BA7L

1A Hquartile 4 vs. quartile 1; odds ratio [OR], 0.45:

S 0z
ML l
4@“

=)

=
S
o1
=]

3
o
S~
=

ol
‘[\)
P
N
O
=]

Q
=

5,
Mo

O

X
O
3

rsﬁ__rﬂrﬁgmmn

L
© ox

‘6

Vol. 82 No. 2, August 2023



50 9I8Z, UG, Zg, HIERIDS Yy

95% confidence interval [CI], 0.25-0.81; p=0.02).*° 5,706
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Table 1. Summary Intervention Study Examining Vitamin D Supplementation and the Incidence of CRC

No. of

Duration No. of

H i i 0,
Author (yr) subjects Age (yr) Intervention v Objectives cases HR 95% ClI
Trivedi et al.%" (2003) 2,686 >65 100,000 IU/4 mon 5 CRCincidence, 28vs.27 1.02 0.60-1.74,
CRC mortality 7vs. 11 0.62 0.24-1.60
Wactawski-Wende et 36,282 Postmenopausal 400 IU plus 7.0 CRC incidence 168 vs. 1.08 0.86-1.34
al.*®(2006) (females only) 1,000 mg/d of Ca 154
Baron et al.** (2015) 2,259 45-75 1,000 1U/d 3o0r5 CRAincidence 438vs. 0.99 0.89-1.09
442
Lappe et al.** (2017) 2,303 >55 2,000 IU plus 4 All cancer 45vs.64 0.70 0.48-1.02
(females only) 1,500 mg/d of Ca mortality
(CRC: 4 vs. 6)
Manson etal.®® (2019) 25,871 >50 2,000 I1U/d 5.3 CRCincidence 51vs.47 1.09 0.73-1.62

Ca, calcium; CRA, colorectal adenoma; CRC, colorectal cancer; HR, hazard ratio; Cl, confidence interval; IU, international unit.
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Table 2. Summary Intervention Study Examining Calcium Supplementation and the Incidence of CRA

Author (yr) No. of subjects Age (yr) Intervention Duration (yr) Objectives No. of cases HR 95% CI

Baron et al.>® (1999) 930 <80 1.2 g/d 4 CRAincidence 127 vs. 159 0.81 0.67-0.99
Bonithon-Kopp et al.>® (2000) 665 35-75 2g/d 3 CRAincidence  28vs. 36 0.66  0.38-1.17
Baron et al.** (2015) 2,259 45-75 1.2 g/d 3o0r5 CRA incidence 345vs.362 0.95 0.85-1.06

Ca, calcium; CRA, colorectal adenoma; HR, hazard ratio; Cl, confidence interval.
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