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Pooled odds ratio for colorectal cancer, according to serum 25(OH)D 
concentration (Source:  meta-analysis of 6 studies,  Gorham et al. Am J Prev 
Med 2007)
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Relative risk of colon cancer mortality, by baseline serum 
25-hydroxyvitamin D concentration, in tertiles, NHANES III cohort, 1988-2000. 
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Source: Freedman DM, Looker AC, Shih-Chen C, et al.  Prospective study of serum vitamin D and cancer mortality in the 
United States.  J Natl Cancer Inst 2007;99:1594-602.



Hazard ratios for all cause mortality among 304 colorectal cancer patients by prediagnostic mean 
plasma 25-hydroxyvitamin D concentration by quartiles, multiple-adjusted, Nurses Health and 
Health Professionals Study Cohorts

Source: Ng K, Meyerhardt JA, Wu K, Feskanich D, Hollis BW, Giovannucci EL, Fuchs CS. Circulating 25-hydroxyvitamin D 
levels and survival in patients with colorectal cancer J Clin Oncol 2008; 26: 2984-91.
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Female Breast Cancer Incidence

Age-Adjusted to 1970 USSMP
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Pooled odds ratios for breast cancer, according to serum 25(OH)D
concentration, meta-analysis, 2008 (Sources: Garland et al. meta-analysis,  J 
Steroid Biochem Mol Biol 2007.  Includes data from  Bertone-Johnson et al. 
2005, Lowe et al. 2005)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

O
dd

s 
ra

tio
 b

re
as

t c
an

ce
r 0.9

1.0

R2 = 0.73
p trend < 0.02

10 20 30 40

58% reduction in breast cancer 
risk was associated with > 38
ng/ml of serum 25(OH)D

Breast Cancer



0.2

0.4

0.6

0.8

< 25 ng/ml

Re
la

ti
ve

 r
is

k

RR = 0.28
p < 0.05

> 25 ng/ml

1.0 0.93

0.08
0.0

Relative risk of breast cancer mortality, by baseline serum 25-hydroxyvitamin D 
concentration, divided at the median, NHANES III cohort, 1988-2000

Source: Freedman DM, Looker AC, Shih-Chen C, et al.  Prospective study of serum vitamin D and cancer mortality in the 
United States.  J Natl Cancer Inst 2007;99:1594-602.
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Relative risk of all cause mortality, by serum vitamin D level among 512 
women with early stage breast cancer, followed 11.6 years, three Toronto 
University Hospitals, 2008
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Randomized Controlled Trial of 
Vitamin D and Calcium

• Four years, N = 1,179 healthy women in Omaha NE
• Mean age 66.7 ± 7.3 years
• N = 1,032 finished trial (87.5%)
• Baseline serum 25(OH)D: 29 ± 8 ng/ml (72 ± 20 nmol/L)
• Three treatment groups:

– Vitamin D3 (1,100 IU/day) and calcium (1450 mg/day)
– Calcium (1,450 mg/day)
– Placebo

• Outcome:  All cancers (mainly breast, lung and colon)

Source:  Lappe JM, Travers-Gustafson D, Davies KM, Recker RR, Heaney RP. Vitamin D and calcium 
supplementation reduces cancer risk: results of a randomized trial. Am J Clin Nutr. 2007;85:1586-91. 
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All Except First Year Cases
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Figure 9A. Disjunction–Initiation–Natural Selection–Overgrowth–Metastasis-Involution-Transition (DINOMIT) Cancer Model 

Vitamin D
replete
(normal)

Tight junctions intact.
Intercellular communication intact.
Contact inhibition functional. 
Most mature cells not mitotic. 
Normally scheduled apoptosis.

Serum 25(OH)D level of 
40-60 ng/ml maintains 
functions at left via 
1,25(OH)D
local biosynthesis.1.

Disjunction
due to low 
vitamin D and 
calcium

Cells separate slightly.
Tight junctions and E-cadherins are 
downregulated, intercellular 
communication is reduced or lost, 
contact inhibition is lost.  

Upregulates E-
cadherins, catenins, 
and intercellular 
junctions.

2.

Initiation

DNA errors or epigenetic events  occur 
that support faster mitosis of some 
mature or developing epithelial cells. 

Upregulates E-cadherin, 
contact inhibition, and 
return of mature cells 
to postmitotic status.

3.

Natural
selection

Rapidly dividing, most aggressive 
progeny of these predominate; a cell 
with a 2% growth advantage will fill a 
tissue compartment in 9000 
generations. 

Inhibits mitosis of 
mature cells, reducing 
chances of natural 
selection of rapidly 
mitotic clone.4.

Overgrowth
penetration of
basement
membrane

Rapidly mitotic cells compete for 
nutrients and blood supply, dissolve and 
penetrate basement membrane

Re-establishes intercellular 
junctions and contact 
inhibition

Preventive or 
therapeutic actionPhase                        Diagram                            Process



Preventive or 
therapeutic actionPhase                         Diagram                           Process

4.

Overgrowth
stromal invasion

Overgrowth into
stroma

Re-establish tight 
junctions 
between cancer cells

4. (cont.)

Overgrowth
lymphatic
entry and 
transport

Lymph vessel 
invasion, growth, and
transport to lung, liver, brain 

Re-establish tight 
junctions 
Prevent lymphatic entry
Inhibit growth

5.

Metastasis
Malignant cells colonize 
remote host site

If VDR still present, re-
establish tight junctions, 
downregulate VEGF, reduce 
growth rate, restore contact 
inhibition

Re-establishment of tight 
junctions, Reduction in growth 
rate, restoration of contact 
inhibition

Figure 9B. Disjunction–Initiation–Natural Selection–Overgrowth–Metastasis-Involution-Transition (DINOMIT) Cancer Model 

6.

Involution
(growth arrest)

Onset of summer levels 
of 25(OH)D slows or arrests growth of 
malignant cells

Maintenance of adequate serum 
25(OH)D would support temporary 
transition to quiescent status. Low 25 
(OH)D would allow metastases to 
grow and spread

7.

Transition
Temporary transition to 
quiescent status



- Benefit/risk ratio for 2000 IU/day 
vitamin D is infinite

- There is no known risk of intake 
of 2000 IU/day of vitamin D, in 
healthy people 

- There is no known risk to 
maintaining serum 25(OH)D of 
50 ng/ml
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Why can’t we all get along?   
-- Rodney King, 1991

2000 IU/day vitamin D3
50 ng/ml serum target 25(OH)D



Relative risks* and 95% confidence limits for incident kidney stones by dietary calcium
intake among men less than 60 years of age, N=1,496 incident cases in
266,772 participants, Health Professionals Follow-Up Study, 1986-2000

Source: Taylor EN, Stampfer MJ, Curhan GC. Dietary factors and the risk of incident kidney stones in men: new insights after 14 years of 
follow-up. J Am Soc Nephrol. 2004;15:3225-32.
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Source: Jackson et al. New Engl J Med 2006
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