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Abstract

IﬁTRODUCTION: The Amegrican Geriatrics Society recommends a minimum daily supplement of 1,000 IU and

Lﬁderlines that a dosage lower than 600 1U do not prevent falls in elderly people.

BYIDENCE ACQUISITION: Review author searched on PubMed, Medline, Embase, Scopus database (last
ég%rch May 30, 2021), with the MeSH terms and keywords of vitamin D, (25(OH)D), elderly and obesity. This
r}giew article aims to support the rationale on the correct vitamin D supplementation in elderly people with
(glgesity and overweight.

EYIDENCE SYNTHESIS: 10 studies were found suitable for consideration in writing this comprehensive
é\Z‘ldence-based rapid review. The supplementation of vitamin D included 1500 elderly subjects with Body Mass
ftlex (BMI) over 25 kg/m2. This article shows that the daily vitamin D supplementation from 2000 to 4000 Ul
is highly recommended in elderly people with obesity because 1) sequestration of vitamin D by the adipose tissue
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2) increased catabolism of vita-in D in the adipose tissue 3) decreased synthesis of serum 25 hydroxyvitamin D
(215(OH)D) in the liver 4) reduced sun-exposure. 5) Dosages equal at 1000 Ul or lower do not show and important
effect on vitamin d deficiency and related comorbidities in elderly people with obesity.

CE’)NCLUSIONS: Gender, baseline levels of serum (25(OH)D) concentration, ethnicity and severity of BMI
sliould be accounted for the correct supplementation of vitamin D in elderly population for the precision medicine
g(gal.
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INTRODUCTION.

Trfe vitamin D system includes a group of fatty-soluble prohormones and their corresponding metabolites. [1].
There are two main forms of vitamin D in nature: vitamin D2 (ergocalciferol), photochemically synthesized in
plzints, and vitamin D3 (cholecalciferol), synthesized by the skin in response to exposure to sunlight. The levels
ofgvitamin D derive mainly from the endogenous skin production stimulated by sunlight and by oral intake [2-3].
In; elderly people have been demonstrated that there is an inverse association between serum 25 (OH) D
cencentration and a Body Mass Index (BMI) greater than 25 kg/ m2 [4].

I}cllls unclear whether this association is due to increased fat deposition, a sedentary lifestyle, low sun exposure,
(iligfect vitamin D deficiency, genetic changes in vitamin D metabolism, or other unknewn factors [5].

The presence of a vitamin D deficiency in obese people shows a negative relationship hetween(25(OH)D) and
l;édy fat percentage. This marked unbalanced ration is higher for some ethnicities;-and the relationship is more
%jdent in older people rather than young [6]. Furthermore, some studies have shown that the reduction on body
\é/%ight and percentage of fat mass are associated with an increase-in'circulating levelsf (25(OH)D) [7,8]. There
are several reasons behind of this situation: 1) the volumetric‘ditution, in particutar, the serum levels of vitamin
éére reduced as well as body mass and therefore the amount stored i fat increases, 2) different lifestyles between
%lgese and underweight people 3) different ability tc activate vitamin D between obese and underweight people
@6e to the levels of the enzymes activating vitamin D, 25-hydroxyiase’CYP2J2 and la-hydroxylase CYP27B1,
ég)gthe sequestration of vitamin D into the adipese tissue [9].

‘_fxge aim of this review is to shed in light'and definethe dose-etficacy of the vitamin D supplementation in elderly
g%{ients with overweight and obesity.

33

IggllDENCE ACQUISITION

‘ggis systematic review was performed according to the following steps suggested by Egger [10]: (i) configuration
@Ba working group; (ii) formulationtthe revision question on the basis of considerations made in the abstract;
(?ig) identification of relevant stugdies. The search involved all the studies published from the 1st of January 2010
ti% 30" May 2021. English Wwritten articles were identified by searching on PubMed, Medline, Embase, Scopus
(‘ﬁtabase (last search May 30, 2021), with the MeSH terms and keywords of vitamin D, (25(OH)D), elderly and
a@sesity.

a':‘?,D) independently reviewed each report. For each of the relevant abstracts, full publications were retrieved for
é\galuation on the basis of criteria established a priori.

OPiginal clinical trials investigating the effects of vitamin D supplementations (divided for dose intervention) in
egélerly patients were evaluated. The change of vitamin D level (t1 minus t0 basal level) was the primary outcome
(i(fpsidered. Only elderly patients with age over 65 years old were included with overweight and obesity. The
eéltgible studies were required to report baseline and follow-up values, i.e. the mean change from baseline (A-

change) and/or the mean difference A-changes (MDA) between intervention groups for Vitamin D outcome.
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E\1/IDENCE SYNTHESIS

Table 1 shows 10 studies with more than 1500 elderly subjects with overweight and obesity. All studies showed
a glinical effect of vitamin D supplementation compared to placebo, but significsnt effects “between groups” were
rei)orted in studies with daily supplementation from 2000 to 4000 Ul. Sollid, 2014 et al (11) reported an increase
ofé45.8 nmol/L in intervention group with vitamin D 20.000 Ul/weekly compared with placebo 3.4 nmol/L,
respectively, nevertheless a situation of obesity.

%ﬁnilar effects were reported in the study of Tomi-Pekka with a supplementation of 80yg/d vitamin D3 daily
(11322), but not in the study of Macdonald with a lower supplementation (1000 Ul daity}. (13).

I 2017, Levis at al, showed that daily cholecalciferol 4,000 1U for 9 menthsincreased>the) (25(OH)D)
é%centrations, nevertheless the population was with obesity (14).

'fiéere was not recorded any improvement in (25(OH)D) on recent clinical trials with low dosages (15-17). Very
iggeresting data were reported by 3 recent studies (18-20) that reported an <high efficacy of vitamin D
upplementation ((25(OH)D) increased +50% from baseline}. in-obese patients at dosages of vitamin D (from

4400 to 300.000 IU).

24
25
CONCLUSIONS

'Eéis review shows that in elderly patients with-a BMI over 25kg/ m2 (both in overweight and obese) a daily
\gigamin D supplementation from 2000 U and.above couid Be a real effective treatment for raising the levels of
(32;5(OH)D) instead the normal recommended dosage ¢f1000-800 IU daily.

BBthis category of patients, theareas of effectiveness-of vitamin D intake are multiples such as the quality of life,
tié prevention of sarcopenia, the reduction-¢f depression, the reduction in the incidence of fractures, pain
%gluction, the reducticn in.the incidence of’infections and the improvement of physical function (21-23)
B8nsidering the positive‘effects of witarnin D in elderly on the following areas, the identified dosage must be
s?tgndardized whenever possible;at-2000 IU / day and above when it is possible.

@%) effects of vitamin D sugplementation was found in situations of sarcopenia (at the dose of 800 1U [16]), to
iﬁprove physical functions at the dose of 400 1U [22]), cytokine suppression at the dose of 750 IU [23]), blood
piessure and glucose homeostasis (from 250 to 400 U [24-26]).

I%Srthermore the patients with obesity (BMI over 30Kg / m2) have found positive effects (at doses ranging from
glgoo to 4000 IU daily) in improving physical functions, in association between protein intake and bone mineral
@hsity, and increased concentration of serum 25 (OH) D levels, the latter factor is of great scientific interest and
éf;current importance, as it can determine (through the presence of fat mass) a sequestration of the supplemented
\2‘|Zamin D. (27)

R3s known that the concentrations of serum (25(OH)D) are less in obese individuals and in particular in elderly.

There are several mechanisms described in the literature that shows the involvement of vitamin D in adipose
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tissue metabolism and catabolism in elderly. Summarizing this founding, the vitamin D supplementation over
2(%00 Ul is highly recommended in elderly obese because 1) sequestration of vitamin D by the adipose tissue 2)
inzreased catabolism of vitamin D in the adipose tissue 3) decreased synthesis of 25(OH)D in the liver 4) reduced
SLfn-exposure.

Téis study lays the foundation for identifying the effectiveness of proper vitamin D supplementation in elderly
p%tients with obesity. The importance of supplementation must be assessed by taking into consideration various

determining factors such as: the basal serum dose, gender, age and the BMI
10
11

zglsglthor Contributions: SP is full responsible for “Conceptualization; methodology;résources; writing—original
deaft preparation, andreview and editing,

15

Hending: “This research received no external funding”

(}‘énﬂicts of Interest: The authors declare no conflict of interest.”

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55



Page 6 of 24

REFERENCES

1

2 1. LiuH,LiJ,Dul, Yang M, Yang D, Li J, et al. Short-term effects of core stability training on the

3

4 balance and ambulation function of individuals with chronic spinal cord injury: a pilot randomized

2 controlled trial. Minerva Med 2019;110:216-23.

7

8 - - - - - - - - -

9 Sirajudeen S, Shah, I, Al Menhali, A. A narrative role of vitamin D and its receptor: with current evidence
1 . . . .
1(1) on the gastric tissues. International journal of molecular sciences 2019 20(15), 3832.
12
13
14 Giuliani S, Barbieri V, Di Pierro A, M Rossi F, Widmann T, Lucchiari M, Herrmanr,M.LC-MS/MS
15
16 based 25 (OH) D status in a large Southern European outpatient ‘cohort. gendes-and age-specific
1; differences. European journal of nutrition 2019 58(6), 2511-2520.
19
20 - - - R - - - - - -
21 Curic N, Ilincic B, Milic N, Cabarkapa V, Nikolic S, Medic-Stojanoska M; Pellicano R, Abenavoli L. The
22 : . . , \ L .
23 relationship between the vitamin serum 25 (OH) D and the B12 concentiations in obese women. Minerva
gg medica. 2017: 7;109(2):79-87.
26
g; Charoenngam N, Shirvani A, Holick MF. Witamin D for skeietal and non-skeletal health: What we should
29 know. Journal of clinical orthopaedics and-trauma 2319:10(6), 1082-1093.
30
31
g; Gallagher JC, Peacock M, Yalamanchili M Smith LM. Effects of vitamin D supplementation in older
34 African American women. The Journal-etClinical Endocrinology & Metabolism 2013:1;98(3):1137-46.
35
36
2573 Parva NR, TadepailiS, Singh/#;.Qian A, Joshi R, Kandala H, Nookala VK, Cheriyath P. Prevalence of
?13 vitamin<O‘deficiency and associated risk factors in the US population (2011-2012). Cureus 2018:10(6).
41
42 . . . .
43 8. Vilarrasa N, Maravali J, Estepa A, Sanchez R, Masdevall C, Navarro MA, Alia P, Soler J, Gémez JM.
2‘51 Low 25-hydroxyvitamin D concentrations in obese women: their clinical significance and relationship
46 with anthropometric and body composition variables. Journal of endocrinological investigation.
47
48 2007:30(8):653-8.
49
50 . . . .. . .
51 Mazahery H, Von Hurst PR. Factors affecting 25-hydroxyvitamin D concentration in response to vitamin
gg D supplementation. Nutrients 2015:7(7):5111-42.
54



OCoONOOTULPAWN -

10.

11.

Page 7 of 24

Abbas MA. Physiological functions of Vitamin D in adipose tissue. The Journal of steroid biochemistry
and molecular biology 2017:165, 369-381.

Egger, M., Davey-Smith, G. and Altman, D. eds., 2008. Systematic reviews in health care: meta-analysis

in context. John Wiley & Sons.

. Sollid ST, Hutchinson MY, Fuskevdag OM, Figenschau Y, Joakimsen RM, Schirmer H, Njglstad I,

Svartberg J, Kamycheva E, Jorde R. No effect of high-dose vitamin D supplementation on glycemic status

or cardiovascular risk factors in subjects with prediabetes. Diabetes care 2014:1;37(8):2123-31.

. Tuomainen TP, Virtanen JK, Voutilainen S, Nurmi T, Mursu J, de-Meilo VD, Schwab tJ, Hakuméki M,

Pulkki K, Uusitupa M. Glucose metabolism effects of vitamin D in'prediabetes: the VitDmet randomized

placebo-controlled supplementation study. Journal of diabetes research. 20%5:27;2015.

. Macdonald HM, Wood AD, Aucott LS, Black Ad,<raser WD, Mavroeidi A, Reid DM, Secombes KR,

Simpson WG, Thies F. Hip bone loss is atteriuated with”10004U-but not 400 1U daily vitamin D3: a 1-
year double-blind RCT in postmenspausai \women. (Journal of Bone and Mineral Research.
2013:28(10):2202-13.

. Levis, S., & Gomez-Marin, O. (2017). Vitamin > and physical function in sedentary older men. Journal

of the American Geriatrics Society, 65(2);.323-331.

. Wijnen H, Salemink D, Roovers ., ”"Taekema D, de Boer H. Vitamin D supplementation in nursing home

patients: randomized controligd’irial of standard daily dose versus individualized loading dose regimen.
Drugs & aging. 2015:1;32(5):371-8.

. Flodin L, Saaf M, Cederholm T, Al-Ani AN, Ackermann PW, Samnegard E, Dalen N, Hedstrom M.

Additive effects of nutritional supplementation, together with bisphosphonates, on bone mineral density

after hip fracture: a 12-month randomized controlled study. Clinical interventions in aging. 2014;9:1043.

. Bauer, J.M., Verlaan, S., Bautmans, I., Brandt, K., Donini, L.M., Maggio, M., McMurdo, M.E., Mets, T.,

Seal, C., Wijers, S.L. and Ceda, G.P. Effects of a vitamin D and leucine-enriched whey protein nutritional
supplement on measures of sarcopenia in older adults, the PROVIDE study: a randomized, double-blind,

placebo-controlled trial. Journal of the American Medical Directors Association 2015:16(9), pp.740-747.



19.

20.

OCoONOOTULPAWN -

12 99

19 22,

26 23.

Page 8 of 24

Delomas C, Hertzog M, Vogel T, Lang PO. Vitamin D supplementation in nursing home residents:
Randomized single cholecalciferol loading protocol vs. individualized loading dose regimen. The journal
of nutrition, health & aging. 2017 Apr 1;21(4):421-8.

Lagari V, Gomez-Marin O, Levis S. The role of vitamin D in improving physical performance in the
elderly. Journal of Bone and Mineral Research. 2013 Oct;28(10):2194-201..

Ribaldone, D.G., Astegiano, M., Actis, G.C. and Pellicano, R., 2020. Management of inflammatory bowel
disease during COVID-19 pandemic. MINERVA GASTROENTEROLOGICA E DIETOLOGICA 2020:
66, 106-112

Bischoff-Ferrari HA, Dawson-Hughes B, Orav EJ, Staehelin'\HB, Meyer OW, @heiler R, Dick W, Willett
WC, Egli A. Monthly high-dose vitamin D treatmient for-the prevention of functional decline: a

randomized clinical trial. JAMA internal medicing.2016:1;176(2):175-83.

Wood AD, Secombes KR, Thies F, Aucait LS, Black AJ, Reia“DM, Mavroeidi A, Simpson WG, Fraser
WD, Macdonald HM. A parallel grotup-double-blind RCT of vitamin D 3 assessing physical function: is
the biochemical response to treatment-affected by:overweight and obesity?. Osteoporosis International.
2014:25(1):305-15.

. Jolliffe DA, Camargo Ji CA, Sluyter 3 Aglipay M, Aloia JF, Ganmaa D, Bergman P, Bischoff-Ferrari

HA, Borzutzky ‘A, Damsgaard \CT, Dubnov-Raz G. Vitamin D supplementation to prevent acute
respiratory infections: a systenriatic review and meta-analysis of aggregate data from randomised

controlled trials. The Langat Diabetes & Endocrinology 2021:30.

. Witham MD, Price’RJ, Struthers AD, Donnan PT, Messow CM, Ford I, McMurdo ME. Cholecalciferol

treatment to reduce blood pressure in older patients with isolated systolic hypertension: the VitDISH
randomized controlled trial. JAMA internal medicine 2013:14;173(18):1672-9.

Vitezova A, Muka T, Zillikens MC, Voortman T, Uitterlinden AG, Hofman A, Rivadeneira F, Kiefte-de
Jong JC, Franco OH. Vitamin D and body composition in the elderly. Clinical Nutrition 2017:
1;36(2):585-92.



OCoONOOTULPAWN -

Page 9 of 24

27. Perna S. Is Vitamin D supplementation useful for weight loss programs? A systematic review and meta-

analysis of randomized controlled trials. Medicina. 2019:55(7):368.



Page 10 of 24

Table 1. Effect of vitamin D supplementation in elderly with obesity and overweight (Main studies from 2010

1

2

3

4

éuthor (year | Participants | Design  of | Mean | Mean | Dosage Treatment | Serum Vit D
(gf the study age | BMI duration | DELTA +ds
pubblication)
10
qollid, 2014 | 511 Randomized | 65.1 |29.9 |20.000 Ul per | 1year Treat: 45.8
g double blind | years | kg/m2 | week or +/-24.2
14 placebo- placebo arnol/I

5
16 controlled Placebo: 3.4
17 :
18 trial +/-16.9
19 nmol/l
20
ZTomi-Pekka, | 73 Randomized | 65.7 |29.4 {40 mcg 5 months PLACEBO:
22
22015 placebo years (kg/m2 | 80 mcg 41 +/-17.3
gg double nmol/l.
gg blinded trial TREAT 40:
28 +27.7 +/-
;g 17.2 nmol/l.
31 TREAT 80:
32
33 +45.0 +/-
34
35 23.4 nmol/l.
iglacdonald, 305 Double blind | 60-70 | >25.0 | 400 Ul 1 year 400 ul:
2’2;013 placebo ys kg/m2 | 1000 Ul daily +31.6 +/-
40 ¢ontrolled 19.8 nmol/Il
41
42 trial 1000 Ul:
43 -
a2 +42.6 +/
45 18.9 nmol/I
46
47 PLACEBO: -
48
49 4.1 +/-11.5
50
51
S2evis, 2017 130 Randomized | 72.4 |30.7 | 4000 Ul daily |9 months TREAT:. +
53
54 double years | kg/m2 23.0 +/-14.2
2> ng/ml.
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blinded PLACEBO:
1 placebo trial 1.2  +/-5.8
2 ng/ml.
3
4
\Z.,\/ijnen, 2015 | 30 Randomized | > 65 |31 LD: 2 gruppi, | 6 months LD: 61
; years | kg/m2 | entrambi treat. nmol/l ~ (54-
9 Loading dose 72).
10
11 50.000 UI DD: 44
12 -
13 nmol/l (26
14 50).
15
1eelomas, 111 Randomized | 85.1 |25.0 |4 x100:000 Ul 2 months TREAT:
1%017 single years | kg/m2 | vs 50.2 +/- 15.4
%g blinded individualized ng/ml
21 controlled load(400.000 PLACEBO:
22
23 study 0 300000 o 358 +/- 6.5
- 200:000) ng/ml
26
27
28agari, 2013 | 86 Randomized | 73,4, | 25.9,.°-4400 o 2000 Ul | 6 months + 2.4 +/-12.0
29 . . .
30 trial years |kg/fm2 | daily ng/ml
31 o
> M 400: -1.2
33 +/-5.9
34
35 M 2000: 6.1
gg +/-12.6
38 F 400: -34
39
40 +/-10.8
41
42 F 2000: 5.3
43 _
44 +/-12.3
jfgirotta, 2015 | 26 Double > 65 2000 Ul 10 weeks TREAT: +34
47 blinded years +/- nmol/l
jg placebo PLACEBO: -
gcl’ controlled 1.2 +/- nmol/l
52 randomized
53 :

trial

54

55
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Flodin, 2014

OOV BHWN K

79

Randomized

trial

79 28

years | kg/m2

800 Ul/d

12 months

Placebo: 17
+/-22 nmol/l
G1: 18 +/-37
nmol/Il

G2: 20 +/-24

nmol/I

Bauer, 2015
10
11
12
13
14
15
16
17
18

380

Multicenter
randomized
double blind

trial

777 1261

years | kg/m2

Twice
800 Ul

daily

13 weeks

TREAT:
+25.0 (14.0-
39.0) nmol/I
RPLACEBO: -
6.0 (-11.0-
0.0) nmol/I

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
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Abstract

INTRODUCTION: The American Geriatrics Society recommends a minimum daiky. supplement of 1,000 1U
and underlines that a dosage lower than 600 1U do not preverit-falisin elderly peaple.

EVIDENCE ACQUISITION: Review author searched onPuitMed, Medline, Eimbase, Scopus database (last
search May 30, 2021), with the MeSH terms and keywords-of vitaminc,(25(OH)D), elderly and obesity.
This review article aims to support the rationale-on the carrect vitamin D supplementation in elderly people
with obesity and overweight.

EVIDENCE SYNTHESIS: 10 studies-were found suitable for consideration in writing this comprehensive
evidence-based rapid review. The suppiementation ofcvitamin D included 1500 elderly subjects with Body
Mass Index (BMI) over 25 kg/m2: This article shows that the daily vitamin D supplementation from 2000 to
4000 Ul is highly recommended in-elderly peaple with obesity because 1) sequestration of vitamin D by the
adipose tissue 2) increased catabolism of ita-in D in the adipose tissue 3) decreased synthesis of serum 25
hydroxyvitamin D {25(OH)D) in the livei 4) reduced sun-exposure. 5) Dosages equal at 1000 Ul or lower do
not show and'important effect on-vitaimin d deficiency and related comorbidities in elderly people with obesity.
CONCLUSIQNS: Gender, baseiine levels of serum (25(OH)D) concentration, ethnicity and severity of BMI
should be accounted far the correct supplementation of vitamin D in elderly population for the precision med-

icine goal.

Key words: vitamin D; elderly; sarcopenia, serum 25 hydroxyvitamin D
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INTRODUCTION.

The vitamin D system includes a group of fatty-soluble prohormones and their corresponding metabolites. [1].
There are two main forms of vitamin D in nature: vitamin D2 (ergocalciferol), photochemically synthesized
in plants, and vitamin D3 (cholecalciferol), synthesized by the skin in response to exposure to sunlight. The
levels of vitamin D derive mainly from the endogenous skin production stimulated by sunlight and by oral
intake [2-3]. In elderly people have been demonstrated that there is an inverse association between serum 25
(OH) D concentration and a Body Mass Index (BMI) greater than 25 kg/ m2 [4].

It is unclear whether this association is due to increased fat deposition, a sedentary lifestyle, low sun exposure,
direct vitamin D deficiency, genetic changes in vitamin D metabolism, or other unknown factors;[51.

The presence of a vitamin D deficiency in obese people shows a negative reiationship between (25(OH)D)
and body fat percentage. This marked unbalanced ration is higher for some ethnicities, and ihe relationship is
more evident in older people rather than young [6]. Furthermore, some studies have shown that the reduction
on body weight and percentage of fat mass are associated with an‘increase in circulating levels of (25(OH)D)
[7,8]. There are several reasons behind of this situation: L) the volumetric diidtion, in particular, the serum
levels of vitamin D are reduced as well as body mass. and-therefore the amount stored in fat increases, 2)
different lifestyles between obese and underweight peopie  3) different ability to activate vitamin D between
obese and underweight people due to the levels of the enzymes activating vitamin D, 25-hydroxylase CYP2J2
and la-hydroxylase CYP27B1, 4) the seguestration of vitamiin D into the adipose tissue [9].

The aim of this review is to shed inlight and. define the dose-efficacy of the vitamin D supplementation in

elderly patients with overweight and obesity.

EVIDENCE ACQUISITION

This systematic review was performed-according to the following steps suggested by Egger [10]: (i) configu-
ration of a working-group; (ii) formttation of the revision question on the basis of considerations made in the
abstract; (iir).identification of relevant studies. The search involved all the studies published from the 1st of
January 2010 the 30" Niay 2021. English written articles were identified by searching on PubMed, Medline,
Embase, Scopus database (last search May 30, 2021), with the MeSH terms and keywords of vitamin D,
(25(0OH)D), elderly and obesity.

(SP) independently reviewed each report. For each of the relevant abstracts, full publications were retrieved
for evaluation on the basis of criteria established a priori.

Original clinical trials investigating the effects of vitamin D supplementations (divided for dose intervention)
in elderly patients were evaluated. The change of vitamin D level (t1 minus t0 basal level) was the primary
outcome considered. Only elderly patients with age over 65 years old were included with overweight and

obesity. The eligible studies were required to report baseline and follow-up values, i.e. the mean change from
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baseline (A-change) and/or the mean difference A-changes (MDA) between intervention groups for Vitamin

D outcome.

EVIDENCE SYNTHESIS

Table 1 shows 10 studies with more than 1500 elderly subjects with overweight and obesity. All studies
showed a clinical effect of vitamin D supplementation compared to placebo, but significsnt ‘effects “between
groups” were reported in studies with daily supplementation from 2000 to 4000 Ul. Soitid, 2014 et al (11)
reported an increase of 45.8 nmol/L in intervention group with vitamin D 20.000 WUl/weekly compared with
placebo 3.4 nmol/L, respectively, nevertheless a situation of obesity.

Similar effects were reported in the study of Tomi-Pekka with a supplementation-of 80 pg/d vitamin D3 daily
(12), but not in the study of Macdonald with a lower supplementation (1000 Ul daily). (13).

In 2017, Levis at al, showed that daily cholecalciferol 4,000 IU for'9 months increased the (25(OH)D) con-
centrations, nevertheless the population was with obesity (14).

There was not recorded any improvement in (25(OH)D) on recent clinical trials with low dosages (15-17).
Very interesting data were reported by 3 recent studies (18-20) that reported an high efficacy of vitamin D
supplementation ((25(OH)D) increased +50% from baseling) in obese patients at dosages of vitamin D (from
2000 to 300.000 IV).

CONCLUSIONS

This review shows that in elderiy patients with a BN over 25 kg / m2 (both in overweight and obese) a daily
vitamin D supplementation from 200€ IU and-above could be a real effective treatment for raising the levels
of (25(OH)D) instead the normal recommended dosage of 1000-800 1U daily.

In this category of patients, the areas of effectiveness of vitamin D intake are multiples such as the quality of
life, the prevention of sarcopenia,the’reduction of depression, the reduction in the incidence of fractures, pain
reduction, the reduction in theincidence of infections and the improvement of physical function (21-23)
Considering the positiveefiects of vitamin D in elderly on the following areas, the identified dosage must be
standardized whenever possible, at 2000 1U / day and above when it is possible.

No effects of vitamin D supplementation was found in situations of sarcopenia (at the dose of 800 IU [16]),
to improve physical functions at the dose of 400 U [22]), cytokine suppression at the dose of 750 1U [23]),
blood pressure and glucose homeostasis (from 250 to 400 1U [24-26]).

Furthermore the patients with obesity (BMI over 30Kg / m2) have found positive effects (at doses ranging
from 2000 to 4000 IU daily) in improving physical functions, in association between protein intake and bone

mineral density, and increased concentration of serum 25 (OH) D levels, the latter factor is of great scientific
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interest and of current importance, as it can determine (through the presence of fat mass) a sequestration of
the supplemented vitamin D. (27)

It is known that the concentrations of serum (25(OH)D) are less in obese individuals and in particular in
elderly. There are several mechanisms described in the literature that shows the involvement of vitamin D in
adipose tissue metabolism and catabolism in elderly. Summarizing this founding, the vitamin D supplemen-
tation over 2000 Ul is highly recommended in elderly obese because 1) sequestration of vitamin D by the
adipose tissue 2) increased catabolism of vitamin D in the adipose tissue 3) decreased synthesis of 25(OH)D
in the liver 4) reduced sun-exposure.

This study lays the foundation for identifying the effectiveness of proper vitamin B supplementationcin elderly
patients with obesity. The importance of supplementation must be assessea by taking into consideration vari-

ous determining factors such as: the basal serum dose, gender, age and the BMI
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Table 1. Effect of vitamin D supplementation in elderly with obesity and overweight (Main studies from

2010 to 2020)

Author (year | Participants | Design  of | Mean | Mean | Dosage Treatment | Serum Vit
of the study age BMI duration D DELTA
pubblication) +ds
Sollid, 2014 511 Randomized | 65.1 | 29.9 20.000 UI pei |1 year Treai;—745.8
double blind | years | kg/m2 | week or +/-24.2
placebo- placebo nmol/l
controlled Placebo: 3.4
trial +/-16.9
nmol/l
Tomi-Pekka, |73 Randomized | 65.7 \ | 294 | 40(mcy 5months | PLACEBO:
2015 placebo years-| kg/m2-:80 mcg 4.1 +/-17.3
doubie nmol/l.
blindedtriai TREAT 40:
+27.7  +-
17.2 nmol/l.
TREAT 80:
+45.0  +/-
23.4 nmoll/l.
Macdonald, 305 Double 60-70 | >25.0 | 400 UI 1 year 400 ul:
2013 blind ys kg/m2 | 1000 Ul daily +31.6  +/-
placebo 19.8 nmol/I
controlled 1000  ULI:
trial +42.6  +/-
18.9 nmol/Il
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PLACEBO:
-4.1 +/-11.5
Levis, 2017 130 Randomized | 72.4 | 30.7 | 4000 Ul daily | 9 months | TREAT: +
double years | kg/m2 23.0 +/-14.2
blinded ng/ml.
placebo trial PLACEBO:
1.2>° +/-5.8
ng/ml.
Wijnen, 2015 | 30 Randomized | > 65 | 31 LD: 2 gruppi, g_génths LD: 61
years ¢ kg/m2 | entrambi nmol/l (54-
treat:L.cading 72).
dose~ 50.000 DD: 44
‘Ul nmol/l (26-
50).
Delomas, 111 Randomized | 85.1 | 25.0 |4 x 100.000 | 2 months | TREAT:
2017 single years | kg/m2 | Ul VS 50.2 +/-
blindsd individualized 15.4 ng/ml
coritrolled load (400.000 PLACEBO:
study 0 300.000 o 35.8 +/- 6.5
200.000) ng/ml
Lagari, 2013 | 86 Randomized | 73.4 | 25.9 | 40002000 Ul | 6 months + 24 +/-
trial years | kg/m2 | daily 12.0 ng/ml
M 400: -1.2
+/-5.9
M 2000: 6.1

+/-12.6
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F 400: -3.4
+/-10.8
F 2000: 5.3
+/-12.3
Pirotta, 2015 | 26 Double > 65 2000 Ul 10 weeks | \| TREAT:
blinded years +34 +/-
placebo nmol/i
controlled RPLACEBO:
randomized -1.2 +/-
trial nmol/l
Flodin, 2014 | 79 Randomized | 79 28 800.Ul/d _J.TZ_;r;onths Placebo:
trial years {kg/m2 17 +/-22
nmol/l
G1l: 18 +/-
37 nmol/l
G2: 20 +/-
24 nmol/l
Bauer, 2015 | 380 Muiticenter i77.7 26.1 | Twice daily | 13 weeks | TREAT:
randonmized | years | kg/m2 | 800 Ul +25.0 (14.0-
daubie blind 39.0) nmol/I
trial PLACEBO:
-6.0 (-11.0-
0.0) nmol/I
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