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Source: Canada’s Aging Population, Health Canada, 2002, p. 3

* The 2006 Census revealed that 4.3 million Canadians were > 65y
¢ Almost 7% lived in health care and related facilities

¢ Bone health is an important driver of functional capacity

* Fractures | mobility and T institutionalization

¢ Key element: Vitamin D



24

VITAMIN D

25(0OH) D

OH

DIETARY
sources[ BLOOD LIVER BLOOD

N o

1

HO

f\ HEAT 37 CHEMICALLY

CHARACTERIZED
" 25 | METABOLITES
1
g 15
=7

UVB f X % [25(OH)D] = status indicator
@@ IOM Target 50 nmol/L for
s, bone health

(HORMONAL ORIGIN)

Modified from Norman, A. W
Am J Clin Nutr 2008;88:1455-1456



900

8oo ®* ~=7 RDAValues(2011) [~~~ "~~~ "~~~ ~-~-~"~-~-~-~-=-—- °
700
600 & ==  AlValues(1997) f-—————----------—————~— .

Foods + Pill Suppl.

500 n=53

A
-c 00 @ = ==  CAD\N/Alit~rc IO9N11\ P o= o» oo on oo oo on on oo oo oo oo o= o
= ° EAR Values (2011) Foods + Pill/Food Suppl.
= 00 Foods n=30
3 n=47
200 Pureed Foods
n=10

Adolphe et al. (2008) Lengyel et al. (2010)  Hall et al. (2010) Lee et al. (2002)

RDA = Recommended Dietary Allowance (97-98%) EAR = Estimated Average Requirement (50%) Al = Adequate Intake



Phase | (n=40)

Phase Il (n=30)

Spring - Summer Fall - Winter
Average +SD Average +SD
Age (y) 85.2 +3.3 84.9+ 3.6
Weight (kg) 76.0 £ 12.7 74.7 £13.2
BMI (kg/m?) 26.1+ 4.1 26.0 + 4.3
MMSE (score/30) 23+ 7 24 +3
Nb medications — 11+ § 11+ §

(Including Vitamin Tablets)

* Sun exposure was minimal for the majority of participants

* 33% participants received vitamin D supplements in tablet form

* 16 week follow-up each phase
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Percentage (%) of Participants that reached AI/RDA
for Vitamin D and Calcium in February (n=29)
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Log 25(0H)D nmol/L
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Percent Vitamin D Intake

Study Phase Il - Percentage of Theoretical Intake per
Food Group, including Meal Supplements and Vitamins

22N

Study Phase Il - Percentage of Theoretical Intake per
Food Group, including Meal Supplements and Vitamins

30

B October 2008: Total Daily Average 14.5 ug (580 IU)

O December 2008: Total Daily Average 14.2 ug (568 1U)
25 W February 2009: Total Daily Average 14.3 g (572 IU)
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Relationship between Number of Portions of
Milk and Alternatives (Canada's Food Guide) and
Vitamin D intake at Final (Feb'09)
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Spearman R Correlation: 0.8076




Phase | — Before and After Study (8 weeks)

= Evaluate the impact of 2000 IU per day of vitamin
D3 on serum concentrations of 25(OH)D, PTH and
other biomarkers of bone health

Phase |l — Randomized Controlled Trial (24 weeks)

= Serum 25(OH)D response to foods fortified
. Placebo
. oo |U
. 1000 |U




= Ethical approval was obtained from
nstitutional Review Board of McGill

University

= Letter of no objection from Health Canada

= Approval from Scientific Review Committee
of Ste. Anne’s Hospital (Veteran Affairs

Canada) ‘
)




Fortified foods:
¢ Bite size portion: | Energy
| Nutrients
¢+ | Appetite impact
¢+ Selection of flavors
¢ Selection of texture and consistency
¢ Q/C for vitamin D content via HPLC
(Health Canada and McGill laboratories) -




% Vitamin D3 Recovery — Quality Control:

% Recovery % Recovery
McGill Laboratory Health Canada Laboratory

124.8% + 28.8 107.4% £ 13.4

HPLC Method has a precision of + 30% 7

ﬂ



+ Male veterans

¢ Age: =70 years of age

¢+ MMSE score = 18 (/30) with capacity to collaborate
¢ Exclusion:

¢ Palliative Care (Level of Care 4)

¢ End stage liver disease

¢ End stage renal disease or using vitamin D analogues
¢ Untreated hyperparathyroidism

¢ Oral feeding not permitted (NPO, TPN or Enteral only)



Phase | - Before/ Phase Il - RCT
After 1000 IU/d or 500 IU/d or Placebo
2000 lU/d

(o JA 8 0 4 8 12 16 24
25(OH)D and PTH v v v v v v v v
(Liaison)
Routine and bone v v v v v
biomarkers
Anthropometry v v v v v v v v
Functional quest. v v
Handgrip v e v v v v
Food Intake (3days) v v v v v
Bone Mineral Density v v



Areal Bone Mineral Density

PIXI, GE Medical Systems Lunar
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LUNAR PDJ 1.47 Patient File: C:\PIXI\data\HW 1102015 06-15-12 1540°45.img

** CALCULATE PATIENT ™
PATIENT INFORMATION




Volumetric Bone Mineral Density

pQCT, SCT-2000, Stratec Medizintechnik
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3 Level of Care 4
2 Tube feeding only
{137 MMSE <18

n=375 Men

114 Unstable medical condition or
Curator/Tutor

n=119 Approched
27 Refusal

n=92 Accepted
Excluded n=29 [
25(0OH)D > 75 nmol/L 1 1 Unable to draw blood

25(0OH)D < 75 nmol/L - Phase | (8 weeks) — 2000 IU/d pill supplement

November 2011 and December 2011 - 8 weeks (n=60)
| 2 Moved Out

Phase Il (24 weeks) — Fortified bite size foods
January 2012 to July 2012 (n=58)

I

Placebo Group (n=19) 500 IU/d Group (n=20) 1000 IU/d Group (n=19

1 Death 1 Death 1 Death + 1 Withdraw

Placebo Group (n=18) 500 IU/d Group (n=19)

1000 IU/d Group (n=17)



January 2012

November 2011 Placebo 5oo IU/d 1000 IU/d
Mean =+ SD Mean =+ SD |Mean + SD

Anthropometry
Age 89.5 + 34 88.9 + 3.1 89.2 + 3.2 90.9 + 3.6
BMI (kg/m?) 26.3 £ 4.6 26.5 £ 4.0 26.5 £ 5.5 26.1 + 41
Grip Strength (kg) N/A 195+ 7.9 17.5 £ 3.2 178 £ 3.4
Biochemistry (Serum)
iCalcium 1.06 £ 0.08 1.06 £ 0.05 1.07 £ 0.05 1.06 £ 0.06
25(OH)D (nmol/L) 55.5 + 141 69.6 + 12.8 65.2 + 13.8 70.0 £ 9.7
1-84 PTH (pmol/L) 29+18 28+ 1.9 3.1+ 20 27 14
Dietary Intake (3-day food intake)
Energy (kcal) 1720 £ 355 1643 £ 319 1605 + 383 1816 + 339
Protein (g) 67 £ 17 65 * 18 64 £ 19 71 £ 16
Vitamin D (IU) 291 + 144 307 £ 210 268 * 151 295 + 77
Calcium (mg) 094 * 424 1008 * 624 917 £ 440 973 * 285




130+
120+
110+
100+
90+
804
704
604
50+
404
304
204
10+
0

25(0H)D (nmoliL)

@ Placebo 4 500 |lu/d = 1000 |uU/d

Phase |
(8 weeks)

Nov (Runin0)

Group 0:
Group 1:

Group 2:

56.9+13.32P A 69.8+ 9.7°9h A" 59 1+ 9.72b A 60.3+10.5'0 A 56.1+10.32Pi A
54 6+15.0Pdik A 65.2+13.8'm A° 65.0+16.7'™mu A” 71.2+17.3¢ AB” 74.1+16_1°en° B™

56.9+13.7PkpPau A 69.6+12.8°™M A” 69.3x17.77 A 81.0+19_1°e9stv B™ 78.5+17.3°€9tB”

Means followed by different superscript lowercase letters differ for group by time interactions (P<.05)
Means followed by different superscript in uppercase letters within columns differ (P<.05)

Means followed by an asterisk (*) differ from November values in same group (P<.05)

Means followed by 2 asterisks (**) differ from November, January and March values in same group (P<.05)
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Osteocalcin (pmol/L)

C-Telopeptides (pmol/L)
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PIXlI Evaluations

pQCT Evaluations

Percent change in aBMD Percent change in vVBMD - 4% radius

between January and July 2012
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pQCT Evaluations

Percent change in vBMD - 66% radius
between January and July 2012
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Food Preference Survey assessing
Vitamin D3 Fortified Foods
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Strengths:

In this very old population, first RCT:

* to look at maintenance of vitamin D status
and its impact of dosage on BMD for 24 wks

» to study the food-delivery formulations

* in a tightly controlled environment

Limitations:

* Men living in LTC facility, which is a
tightly controlled environment

« Sample size




This research has provided new insight on
potential impact of optimized vitamin D status
on bone health in elderly men:

Providing 5oo IU to 1000 U of vitamin D3

maintained 25(OH)D > 65 nmol/L and

prevented seasonal declines in radial
BMD.



The use of fortified foods was well
accepted and created new alternatives to the
elderly population in long-term care facilities
and perhaps for community dwelling elders.




Supervisor
Dr. Hope A. Weiler
Committee Members

Dr. Katherine Gray-Donald & Dr. Hosahalli Ramaswamy

Clinic & laboratory staff
Sherry Agellon
Marie-Josee Waltzing

Health Canada - Food Laboratory

Funding
Canadian Institutes of Health Research
Canadian Foundation for Dietetic Research
Canadian Foundation for Innovation
Canada Research Chairs

All study participants & families
All my colleagues at Ste.Anne’s Hospital

Anciens Combattants Veterans Affairs
* Canada Canada

Hépital Sainte-Anne Ste. Anne's Hospital

. l 1 Canads
‘anada
k‘-k MC Gl CE‘:'_V."I l;".‘s‘.‘ar(:h

Chairs
i+l

" Fondation canadienne de la recherche en diététique
INNOVATION.CA Y f%
CANADA FOUNDATION | FONDATION CANADIENNE

FOR INNOVATION POUR LINNOVATION CI H R l RS C

C Itttt‘
Hlt! h



