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Abstract

We have chosen the most important articles related to vitamin D published in 2023. We chose manuscripts with clinical
importance on the non-classical actions of this hormone, and its use in the prevention or treatment of non-bone diseases. We
will analyze the genetics and the presence of an onco-suppressor gene to explain why supplementation with vitamin D can
be effective in some subjects and not in others, the lower appearance of autoimmune diseases in a randomized controlled
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study, the use of vitamin D in women with diabetes gestation, the possible programming of stems cells in embryos and
the risk of type 2 diabetes mellitus, the relationship with Parkinson's disease, the increase in levels with supplementation
related to basal body weight, and the relationship with uterine fibroids (leiomyomas or fibroids).

This is a highly subjective selection of papers that
caught my attention published from January 15t 2023
through January 31, 2024.

Although, for years, it has been known why vitamin D
deficiency is clearly associated with the presence of
non-bone diseases—also in longitudinal studies—and
the appearance of these conditions, the first studies
ever reported on supplementation vs placebo did not
prove beneficial in these conditions (cancer, diabetes,
hypertension, cardiovascular disease, etc.). It quickly
became clear to me that many publications were be-
ing conducted with low doses, using short regimens,
or with “sufficient” populations of 250HD.
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After delving into these articles, interesting topics
emerged:

1.Some beneficial effects of supplementation occur
“in many” but not “in all” patients due to genetics.
Studies have been published (in my opinion with
very little impact) showing benefits in subgroups of
people with some genetic polymorphisms and not
in others. The first paper was published years ago by
Baron in England, United Kingdom (1). He published
that in subjects with colonic polyps, supplementa-
tion with vitamin D did not prevent the appearance
of new polyps. However, the next year, when they
genetically studied that population, they found that
polyps had been prevented in the subgroup that
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had the rs7968585 polymorphism among individu-
als with the AA genotype (26 %) in the vitamin D
receptor (VDR) gene. It is in this subgroup that the
supplementation of vitamin D was able to reduce
the appearance of new polyps by 64 % (2).

The first new study on this subject is of that same
style. It has a first “negative” part and a second,
new “positive” part. This is the AMATERASU study
conducted by Urashima et al. (3), which, in 2019,
showed that administering 2000 1U/d for 3.5 years
vs placebo did not prevent recurrences or improve
survival in Japanese subjects with digestive can-
cers. Now, it is postulated that the key to achieving
a certain “extraosseous” benefits is not the dose
administered but to what extent 250HD levels
were reached. In the subgroup with < 20 ng/mL
at baseline, a mean of 36 ng/mL was reached. In
the subgroup with between 20 and 40 ng/mL at
baseline, they reached a mean of 45 ng/mL. In the
analysis of subgroup study, lower recurrence and
higher survival were demonstrated... but in which
subgroup? In those who had very little vitamin D
(< 20 ng/mL) or in those who had enough for the
IOM criterion (> 20 ng/mL)? The answer is that it
was prevented in the subgroup that had more
250HD (HR, 0.44), which are those that reached a
mean value > 40 ng/mL. The authors highlighted
this finding with caution. At that time, it was not
postulated that perhaps 40 mg/mL could be a cut-
off value to achieve to prevent or alleviate some
non-classic conditions. In this study, polymorphisms
of the VDR receptor and the transporter protein
were analyzed, and no relationship with benefit
was ever found. The new study by this group—
whose lead author is now Kanno (4)—studied how
many of these subjects were “immunoreactive to
the onco-suppressor protein P53", defining them
by having serum antibodies against P53 (+) or an
accumulation of that protein in more than 99 % of
cancer cells. The hypothesis was that supplement-
ing with vitamin D can increase the anti-cancer
immunoreaction only in a subgroup, and results
proved it: in the P53 (+) subgroup, relapse or death
occurred in 9/56 subjects (16.7 %) vs 14/26 with pla-
cebo (53.8 %), while no differences were reported
in the P53 (-). In my opinion this manuscript did not
achieve the impact it deserves. It is clear that the
answer to 250HD in some non-classical diseases—
cancer in this case—may depend on genetics or the
presence of certain onco-suppressive proteins.

.Another re-analysis: supplementing with vitamin D

prevented the appearance of autoimmune dis-
eases in the vital study. In 2021, Hanh published
that in the 5.3-year follow-up the appearance of
an autoimmune disease was confirmed in fewer
supplemented patients vs the placebo group (HR,
0.61; 0.43-0.86), concluding that it reduced them
by 25 % to 30 %—especially rheumatoid arthritis—
and after 2 years of supplementation (5).
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What is new about this topic?: Well, 2 years lat-
er (at the end of the 7t year), Costenbader pub-
lished that prevention was no longer significant
(patients no longer had supplementation) yet the
condition appeared: psoriasis was prevented (HR,
0.61; 0.38-0.98). The other finding is that catego-
rizing them by their BMI, those whose BMI was
< 25 kg/m? maintained prevention (HR, 0.75; 0.59-
0.95). Of note, the main limitation of this study,
which did not prevent any positive results: partic-
ipants were allowed the voluntary use of vitamin
supplements (6).

3.Vitamin D supplementation improves outcomes in

women with gestational diabetes. A meta-analysis
(7) that analyzed 20 RCTs concluded that those sup-
plemented increased their HDL-C levels, decreased
their LDL-C and triglyceride levels, and reduced the
risk of premature birth, hyperbilirubinemia and
neonatal hospitalization. Of note what doses these
women (mostly from Iran and China) received.
Another topic is the prevention of gestational di-
abetes, which we have analyzed with other “out-
comes” in a review (8).

4. A work as fascinating as it is complex is “Embryonic

vitamin D deficiency programs hematopoietic stem
cells to induce type 2 diabetes mellitus”. The au-
thors study in mice the epigenetic mechanisms that
influence the risk of intrauterine diabetes associ-
ated with vitamin D deficiency. Studies in rodents
confirm the relationship among intrauterine vita-
min D deficiency, inflammation, hepatic steatosis,
excess adiposity and insulin resistance (IR), suggest-
ing it induces epigenetic programming. It has been
suggested that the VDR receptor plays a role in
programming the immune system during embryo-
genesis. In these studies, vitamin D-deficient fetal
hematopoietic stem cells (HSCs) were transplanted
into the uterus of vitamin D-sufficient mice induc-
ing diabetes. These studies show that the deficit
epigenetically suppresses Jarid2 expression and ac-
tivates the Mef2/PGC1 step in HSCs, which results
in adipose infiltration into macrophages, which
secrete miR106-5p, which in turn promotes IR. Vi-
tamin D-deficient monocytes in the human cord
have, these studies state, the above-mentioned
changes, causing IR. The authors conclude that
this vitamin D deficiency during development has
enough epigenetic consequences on the immune
system to trigger IR (9).

5.Vitamin D and Parkinson’s disease (PD). Two me-

ta-analyses from 2017 and 2018 confirmed the as-
sociation between 250HD deficiency and PD risk
and severity (10,11). What is new is the appear-
ance of a meta-analysis on supplementation. It only
includes 5 articles (4 on PD and 1 on restless legs
syndrome). Some studies showed improvement,
especially 1 from Poland where 4000 1U/d were ad-
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ministered only for 3 months to patients with BMI
< 25; 5000 1U/d with BMI = 25-30 and 6000 1U/d with
BMI > 30. Another study with a 4-month regimen
of 10,000 1U/d only seemed to improve balance in
young participants, while the remaining studies
which administered 1000 IU/d and 1200 1U/d found
modest improvements. The authors conclude that
screening for vitamin D deficiency and supplemen-
tation might be necessary in patients with PD (12).

6.A Vital sub-study showed that the increase in
250HD observed with 2000 IU/d supplementation
was lower in obese and overweight subjects. What
was the extent of this 250HD increase based on
their respective BMI?

BMI n | <185 185249 |250-299 | 30.0-349 | >350

250HD ng/mL | 16.375 | 326 | 324 30.6 290 | 280 | p<0.001

This may partly explain higher or lower respons-
es to health objectives that were found in other
megatrials (13).

7.Vitamin D and uterine fibroids, more common-
ly called leiomyomas, or fibromas. This year (14)
Okoro that 75 women with uterine leiomyoma
had 250HD levels of 15.26 + 4.96 ng/mL while the
75 controls had 250HD levels of 22.45 + 6.93 ng/
mL (p < 0.001). Additionally, there was a nega-
tive correlation between fibroid volume and 250H
Vit D (p < 0.001). In 2013 reports came on the
negative correlation between 250HD and fibroid
weight (15) and, in 1997, on the fact that black
women had less vitamin D and greater fibroid
masses (16).
In 2023 Combs conducted an interesting me-
ta-analysis and concluded that 14 studies con-
firmed the correlation between 250HD and the
presence of fibroids. A different question is if vi-
tamin D supplementation could reduce the size
of leiomyomas? Four out of 5 studies found that
compared to placebo, leiomyomas did not grow
or shrink. Of note, 2 studies were conducted for
as long as 2 months, another 2 for as long as 3
months, and 1 study for as long as 1 year. All par-
ticipants in all studies were supplemented with
50,000 IU/week, except for the 1-year study in
which participants received 50,000 IU/month for 2
months, followed by 2000 IU/day (17).
Finally, a Chinese study conducted after this me-
ta-analysis compared 25 women with fibroids sup-
plemented with a 3-month regimen of 1600 U/
day vs placebo and found a decrease in size with
vitamin D. What is striking is that this increase was
not very significant (from 10.45 up to 17.14 ng/
mL), which are values that stand far away from for
the bone health target of 30 ng/mL and even fur-
ther from the targets suggested for non-classical
actions (40 ng/mL) (18).

J. L. MANSUR

In conclusion, these are arbitrarily selected studies
that, nonetheless, allow us to keep in mind the possi-
bility that vitamin D supplementation can prevent or
alleviate multiple non-bone conditions.

REFERENCES

1.

. Baron JA, Barry EL, Mott LA, Rees JR, Sandler RS, Snover DC,

et al. A Trial of Calcium and Vitamin D for the Prevention of
Colorectal Adenomas. N Engl J Med 2015;373(16):1519-30.
DOI: 10.1056/NEJMoa1500409

. Barry EL, Peacock JL, Rees JR, Bostick RM, Robertson DJ, Bresa-

lier RS, et al. Vitamin D Receptor Genotype, Vitamin D3 Supple-
mentation, and Risk of Colorectal Adenomas: A Randomized
Clinical Trial. JAMA Oncol 2017;3(5):628-35. DOI: 10.1001/
jamaoncol.2016.5917

. Urashima M, Ohdaira H, Akutsu T, Okada S, Yoshida M, Kitajima

M, et al. Effect of Vitamin D Supplementation on Relapse-Free
Survival Among Patients with Digestive Tract Cancers: The AMA-
TERASU Randomized Clinical Trial. JAMA 2019;321(14):1361-9.
DOI: 10.1001/jama.2019.2210

. Kanno K, Akutsu T, Ohdaira H, Suzuki Y, Urashima M. Effect

of Vitamin D Supplements on Relapse or Death in a p53-Im-
munoreactive Subgroup with Digestive Tract Cancer: Post Hoc
Analysis of the AMATERASU Randomized Clinical Trial. JAMA
Netw Open 2023;6(8):e2328886. DOI: 10.1001/jamanetwor-
kopen.2023.28886

. Hahn J, Cook NR, Alexander EK, Friedman S, Walter J, Bubes V, et

al. Vitamin D and marine omega 3 fatty acid supplementation
and incident autoimmune disease: VITAL randomized controlled
trial. BMJ 2022;376:€066452. DOI: 10.1136/bmj-2021-066452

. Costenbader KH, Cook NR, Lee IM, Hahn J, Walter J, Bubes

Vet al. Vitamin D and Marine n-3 Fatty Acids for Autoimmune
Disease Prevention: Outcomes Two Years After Completion of
a Double-Blind, Placebo-Controlled Trial. Arthritis Rheumatol
2024;76(6):973-83. DOI: 10.1002/art.42811.

. Wu C, Song Y, Wang X. Vitamin D Supplementation for the Out-

comes of Patients with Gestational Diabetes Mellitus and Neo-
nates: A Meta-Analysis and Systematic Review. Int J Clin Pract
2023;2023:1907222. DOI: 10.1155/2023/1907222

. Mansur JL, Oliveri B, Giacoia E, Fusaro D, Costanzo PR. Vita-

min D: Before, during and after Pregnancy: Effect on Neona-
tes and Children. Nutrients 2022;14(9):1900. DOI: 10.3390/
nu14091900

. Oh J, Riek AE, Bauerle KT, Dusso A, McNerney KP, Barve RA, et al.

Embryonic vitamin D deficiency programs hematopoietic stem
cells to induce type 2 diabetes. Nat Commun 2023;14(1):3278.

. Luo X, Ou R, Dutta R, Tian Y, Xiong H, Shang H. Association

Between Serum Vitamin D Levels and Parkinson’s Disease: A
Systematic Review and Meta-Analysis. Front Neurol 2018;9:909.
DOI: 10.3389/fneur.2018.00909

Zhou Z, Zhou R, Zhang Z, Li K. The Association Between Vi-
tamin D Status, Vitamin D Supplementation, Sunlight Expo-
sure, and Parkinson’s Disease: A Systematic Review and Me-
ta-Analysis. Med Sci Monit 2019;25:666-674. DOI: 10.12659/
MSM.912840

| Rev Osteoporos Metab Miner 2024;16(3):108-111 |



THE MOST INTERESTING PAPERS ON VITAMIN D PUBLISHED IN 2023

12.

13.

14.

15.

Homann C, Homann B, Ivanic G, Urbaiz-Purkart T. Vitamin D
supplementation in later life: a systematic review of effica-
cy and safety in movement disorders. Front Aging Neurosci
2024;16:1333217. DOI: 10.3389/fnagi.2024.1333217

Tobias DK, Luttmann-Gibson H, Mora S, Danik J, Bubes V,
Copeland T, et al. Association of Body Weight with Respon-
se to Vitamin D Supplementation and Metabolism. JAMA
Netw Open 2023;6(1):e2250681. DOI: 10.1001/jamanetwor-
kopen.2022.50681

Okoro CC, lkpeze OC, Eleje GU, Udigwe GO, Ezeama CO, Ug-
boaja JO, et al. Association between serum vitamin D status
and uterine leiomyomas: a case-control study. Obstet Gynecol
Sci 2024;67(1):101-11. DOI: 10.5468/0gs.23143

Paffoni A, Somigliana E, Vigano' P, Benaglia L, Cardellicchio
L, Pagliardini L, et al. Vitamin D status in women with uterine

| Rev Osteoporos Metab Miner 2024;16(3):108-111 |

18.

111

leiomyomas. J Clin Endocrinol Metab 2013;98(8):E1374-8. DOI:
10.1210/jc.2013-1777

. Marshall LM, Spiegelman D, Barbieri RL, Goldman MB, Manson JE,

Colditz GA, et al. Variation in the incidence of uterine leiomyoma
among premenopausal women by age and race. Obstet Gynecol
1997;90(6):967-73. DOI: 10.1016/50029-7844(97)00534-6

. Combs A, Singh B, Nylander E, Islam MS, Nguyen HV, Parra E, et

al. A Systematic Review of Vitamin D and Fibroids: Pathophysio-
logy, Prevention, and Treatment. Reprod Sci 2023;30(4):1049-
64.DO0I: 10.1007/s43032-022-01011-z

Wang Q, Tian P, Sun W, Liu X, Yang X, Yang Z. A Multimodal
Ultrasound Observation Study on the Effect of Vitamin D on
Uterine Fibroids in Non-menopausal Women. Curr Med Imaging
2023 Oct 31. Epub ahead of print. DOI: 10.2174/01157340562
81479231030053817



