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TOM TAT

Muc tiéu: Danh gia hiéu qua cta viéc st dung thuc phadm bd sung chira canxi, vitamin
D3 va vitamin K2 trong 12 tuan Ién nong dd 25-OH vitamin D, B-CrossLaps (B-CTX) va
mat d6 khoang xwong (BMD) & phu ni¥ trung nién.
Phwong phap: Thr nghiém lam sang ngau nhién, nhan mé trén 120 phu ni 4060 tudi
khong bi loéng xwong. Boi twong dwoc phan ngau nhién vao nhém can thiép (st dung
400mL thwc pham bo sung/ngay chira 900 mg canxi, 800 IU vitamin D3 va 44,8 ug
vitamin K2) hodc nhom chirng trong 12 tuan. Phan tich chinh st dung mé hinh ANCOVA
hiéu chinh gia tri ban’ dau. Cac phefm tich dd nhay va phan tich bé sung dwoc thyc hién
dé kiém dinh tinh nhat quan cla két qua.
Két qua: Sau 12 tuan, nhdém can thiép c6 ndng do 25-OH vitamin D cao hon nhom chirng
2,49 ng/mL (chénh léch trung binh hiéu chinh gia tri nén: 2,49 ng/mL, 95%Cl: 1,17-3,81;
p<0,001). B-CTX gidm 5,6% nhwng chwa dat y nghia thong ké (ty so trung binh nhan:
0,944, 95%CI: 0,830-1,074, p=0,379), dong th&i khéng ghi nhan sy khac biét vé mat do
khoang xwong va T-score. Tuy nhién, nhém can thiép cé ty 1é dat dap ng gidm B-CTX
220% va cai thién tinh trang vitamin D cao hon nhém chirng (p<0,05). Phan tich trung
gian cho thay tac dong cua can thiép lén B-CTX co thé théng qua trung gian b&i sy gia
tang ndng d6 25-OH vitamin D.
Két luan: S dung thyc Qhém bd sung chra canxi, vitamin D3 va vitamin K2 trong 12
tuan giup cai thién dang ké tinh trang vitamin D & phu nir trung nién va c6 tiém nang lam
gidm hdy xwong thdng qua cai thién tinh trang vitamin D.
Twr khéa: phu ni¥ trung nién, canxi, vitamin D3, vitamin K2, B-CrossLaps.

EFFECTS OF A CALCIUM-, VITAMIN D3-, AND VITAMIN K2-ENRICHED
NUTRITIONAL SUPPLEMENT ON VITAMIN D STATUS AND BONE
TURNOVER MARKERS IN MIDLIFE WOMEN AT THONG NHAT
HOSPITAL

ABSTRACT

Aims: To evaluate the effects of 12-week supplementation with a nutritional
product containing calcium, vitamin D3, and vitamin K2 on serum 25-
hydroxyvitamin D [25(OH)D], B-CrossLaps (B-CTX), and bone mineral density
(BMD) in midlife women.
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Methods: This open-label randomized controlled trial included 120 women aged
40-60 years without osteoporosis. Participants were randomly assigned to either
the intervention group, which received 400 mL/day of a nutritional supplement
containing 900 mg calcium, 800 IU vitamin D3, and 44.8 pg vitamin K2, or the
control group for 12 weeks. The primary analysis was performed using analysis
of covariance (ANCOVA) adjusted for baseline values. Sensitivity and
supplementary analyses were conducted to assess the consistency of the findings.

Results: After 12 weeks, the intervention group had a 2.49 ng/mL higher 25-OH
vitamin D concentration than the control group (baseline-adjusted mean
difference: 2.49 ng/mL, 95% CI: 1.17-3.81, p<0.001). B-CTX decreased by 5.6%,
although the difference did not reach statistical significance (geometric mean
ratio: 0.944, 95% CI: 0.830-1.074, p=0.379), and no significant between-group
differences were observed in bone mineral density or T-scores. However, the
intervention group had higher proportions of participants achieving a >20%
reduction in B-CTX and improvement in vitamin D status compared with the
control group (p<0.05). Mediation analysis suggested that the effect of the
intervention on B-CTX may be mediated by the increase in 25-OH vitamin D
concentration.

Conclusion: Twelve-week supplementation with a nutritional product containing
calcium, vitamin D3, and vitamin K2 significantly improved vitamin D status in
midlife women and may have the potential to reduce bone resorption through
improvement in vitamin D status.

Keywords: midlife women, calcium, vitamin D3, vitamin K2, f-CrossLaps.

I. PAT VAN PE

Loang xuong la mot trong nhitng bénh
Iy man tinh pho bién & phu nit trung nién,
ddc bi¢t 1a sau man kinh do su suy giam
estrogen lam tang huy xuong, gidm mat
dd khodng xuong va ting nguy co gy
xuong. Ty 1& hién mic lodng xuong &
nguoi trudng thanh 1a 19,7%, trong khi ¢
phu nit sau man kinh tang 1én 27,4% [1].
Tai Viét Nam, ty 1€ loang xuong & phu nir
tir 50 tudi tro 1én dugce bao cao dao dong
27-29% [2, 3]. Do do6, du phong sém
trong giai doan trung nién c6 y nghia quan
trong nhim 1am cham qué trinh mat
xuong va giam nguy co lodng xuong
trong tuong lai.

Canxi, vitamin D va vitamin K2 déu
dong vai trod quan trong trong chuyén hoa
xuong. Vitamin D gitp tang hip thu canxi

O rudt va duy tri can béng noi moi canxi,
trong khi vitamin K2 tham gia y-carboxyl
hoa osteocalcin, giup gin canxi vao tinh
thé hydroxyapatite va thiic diy qué trinh
khoang hoa xuong [4, 5]. Cac thir nghiém
lam sang trudc day cho thdy bd sung
canxi két hop vitamin D gitp cai thién
tinh trang vitamin D, giam céc d4u an chu
chuyén xuong va co thé cai thién mat do
khoang xwong [6, 7]. Pdi véi vitamin K2,
cac nghién ctru bo sung don doc cho thiy
vitamin K2 cai thién qua trinh carboxyl
héa osteocalcin va c6 thé lam chim mét
xuong, tuy nhién, hi¢u qua trén BMD va
giam nguy co giy xuong van chua théng
nhit [8-12]. Cac nghién ciru phdi hop
canxi, vitamin D va vitamin K budc dau
ghi nhan tac dong thuan lgi trén cac dau
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an chuyén hoa xwong va mot sé chi sé mat
d6 khoang xuwong [13, 14]. Tuy nhién,
bang chimg vé hiéu qua ctia cac ché pham
phéi hop ba chét nay van con han ché do
su khac biét vé dang ché pham, thanh
phan b sung, thoi gian can thiép va quan
thé nghién ctru. Do d6, viéc tiép tuc danh
gia thém hiéu qua cua cac san pham phbi
hop canxi, vitamin D3 va vitamin K2

trong nhimg bbi canh nghién ciru khac
nhau I can thiét. Vi vay, nghién ctru nay
dugc thuc hién nhim danh gia hiéu qua
cia viée bd sung canxi, vitamin D3 va
vitamin K2 dudi dang thue phim b sung
trong 12 tuan trén ndng d6 25-OH vitamin
D, dau 4n chu chuyén xwong B-CTX va
mat do khoang xwong ¢ phy nir 40-60
tudi.

II. PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ciru

Nghién ctru 14m sang ddi chimg ngiu
nhién, nhan m¢ trén nhém phu nir trong
d6 tudi 40 dén 60 trong 12 tuan, tir thang
11 nam 2025 dén thang 7 nim 2026. Céac
d6i tugng tham gia duoc phan ngiu nhién
bang may tinh theo ty 1& 1:1 vao hai
nhom: (1) Nhém can thiép: duoc bd
sung 400mL/ngay (2 hop x 200mL) thuc
pham bo sung (Varna Life, Nutrifood) la
san phérn thuong mai da dugc luu hanh
trén thi trudng cung cdp 900mg calci,
800IU vitamin D3 va 44,8ug vitamin K2
(MK-7), dap tung 75-90% nhu cau canxi
tiy nhom tudi, dap tng 100% nhu cau
vitamin D va khong thé tinh dap tng nhu
cau vitamin K2 do khong c6 khuyén nghi
riéng cho K2. San pham sir dung con han
sir dung, dugc bao quan theo huéng dan
cia nha san xudt va co hd so cong bo,
2.2. P6i twong nghién ciru

Pbi twong nghién ciru 1a phu nit trong
d6 tudi trung nién dang cong tac tai Bénh
vién Théng Nhét. Tiéu chun chon lua
bao gdm phu nit 40 - 60 tudi voi BMI (chi
s6 khbéi co thé) tr 185kg/m? dén
24,99kg/m2. Tiéu chuén loai trir bao gom:
mic lodng xuong (T-score < - 2,5 SD)
2.3. C& miu va chon mau

C& miu duoc tinh bing cong thirc
[15]:

kiém nghiém chét luong va an toan thuc
pham theo quy dinh hién hanh; (2) Nh6m
chirng: khong sir dung san phdm bo sung.
Ca hai duoc tham dy budi truyén thong
c6 chu dé “Dinh dudng va van dong
phong chdng loing xwong” do Bénh vién
Thong Nhét t6 chirc.

Nghién ctru duge chap thuan boi Hoi
dong Pao duc trong nghién ctu y sinh
hoc Bénh vién Thong Nhét (Quyét dinh
s&  179/2025/CN-HPPD-BVTN  ngay
23/9/2025). Ca hai nhém déu duge thuc
hién mién phi cac danh gi4, xét nghiém va
do mat 6 xwong tai hai thoi diém trude
va sau 12 tuan can thiép, d@)ng thoi duoc
hd trg chi phi di lai cho cac 1an tham gia
nghién curu.

hay mic bénh 1y vé xuong, mic cac bénh
ly lién quan dén chuyén hoa xuong
(cudng can giap, cudng giap, suy giap, cit
b6 budng trimg,...) va cac bénh ly vé bat
dung nap sita, hién méc cac bénh 1y céap
tinh can nhép vién diéu tri.
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Trong d6: N: ¢& mau mdi nhom,
Zi_q/2: gid tr1 Z tuong Gng v6i muc y
nghia, Z;_p: gia tri Z twong Gng Véi
power, s: d6 1éch chuin (SD) cua bién két
cuc, 8,: khac biét trung binh mong mudn
phat hién gitra hai nhom. Dya trén nghién
cuu cua Kruger va cong su [6] muc khac
biét ky vong vé nong d6 CTX giira hai
nhém 1a 0,10 ng/mL va do 1éch chuan g0p
wéc tinh 14 0,162 ng/mL (tinh tir sai s6

2.4. Phwong phap thu thip s6 li¢u

S lidu dugc thu thap tai hai thoi diém:
trude can thiép va sau 12 tudn can thiép.
Tiéu chi danh gia hiéu qua bao goém sy
thay d6i nong do B-CrossLaps, su thay
d6i nong do 25-hydroxyvitamin D, mat
d6 khoang xuong va T-score tai cot song
that lung va dau trén xwong dui sau 12
tudn so v6i ban dau. Cac bién khac duge
thu thap bao gém: tudi va tinh trang kinh
nguyét (tinh trang kinh nguyét gom man
kinh hodc chua man kinh, dua trén 101
khai ctia d6i tugng nghién ciru), cac chi
s6 nhan tric (can nang, chiéu cao va BMI)
va cac chi s sinh hoa khac (dinh lugng
phospho méu, calci mau).

Mau mau tinh mach duoc thu thap va
cac xét nghiém dugc thuc hién tai khoa
xét nghiém cua Bénh vién Thong Nhat

2.5. Phan tich thong ké

Céc bién dinh lugng dugc trinh bay
du6i dang trung binh + do léch chuan
hodc trung vi, céac bién dinh tinh duéi
dang tan sé va ty 1é phan traim. Muc do
can bang ban dau giita hai nhém duoc
danh gia bang hiéu do léch trung binh
chuin héa. Nghién ctru dung kiém dinh
Shapiro-Wilk dé kiém tra phan phdi
chuan, kiém dinh Levene dé kiém tra tinh
ddng nhét cua phuong sai.

Hiéu qua can thiép duoc danh gia bang
phan tich hiép phuong sai (ANCOVA),

chuin dugc bio céo trong nghién curu).
V6imuc a= 0,05 va B =10%, c6 mau t6i
thiéu 1 56 dbi twong cho mdi nhém. Dy
phong khoang 5% mat mau, ¢& mau c6 59
d6i twong moi nhém, tong cong 118 ddi
tuong. Trén thuc t& nghién ctru nay thu
thap 120 dbi twong. Cac dbi twong duoc
dua vao nghién curu sau khi dugc sang loc
boi bac si Khoa Dinh dudng va dong y
tham gia nghién ctru bang gidy xac nhan
dong thuan tham gia.

theo quy trinh chuan bang hé théng may
x€t nghiém sinh hoa va mién dich tu dong
Cobas Pro (Roche Diagnostics GmbH,
Mannheim, Germany). Tinh trang
vitamin D duoc phéan loai thanh: thiéu
vitamin D (<20 ng/mL), khong du
vitamin D (20-29 ng/mL) va du vitamin
D (>30 ng/mL) [16]. Mat d0 khoang
xuong BMD dugc danh gia bang phuong
phap hip thy tia X ning lugng kép, sir
dung may Hologic Discovery Wi
(Hologic Inc., Marlborough, MA, USA,
s6 may S/N 87069) tai Bénh vién Théng

Nhit. T-score dugc tinh tir BMD do duoc,

, o . BMDi-pBMD .
su dung cong thuc: T = —5p VoI
pBMD (mat d6 khoang xuong dinh) va
SD (d6 1éch chuan) tham chiéu cta quan

thé ngudi Viét Nam [17].

diéu chinh theo gia tri ban dau. Cac két
cuc BMD va T-score c6 phan b gan
chuan. Vitamin D va canxi gan chuan
trong khi phospho c6 sai léch & mot s6
thoi diém. Riéng B-CTX ban dau c6 phan
b 1éch phai, sau khi chuyén logz c6 phan
bd gan chuan két qua dugc trinh bay dudi
dang ty so trung binh nhan. M6 hinh hén
hop tuyén tinh (LMM) dugc str dung de
danh gia su thay doi theo thoi gian va mbi
tuong quan gitra hai lan do trén cting mot
d6i tuong. Dbi véi p-CTX, dit lidu duoc
chuyén log: va phan tich bang mé hinh

161



Tran Quédc Cuong Va cs.

Tap chi Dinh dwéng & Thuc pham 22(4)-2026

hdn hop tuyén tinh gdm: nhom, thoi diém
va tuong tac nhom x thoi diém 1a cac hidu
ung ¢d dinh. ID duoc dua vao dudi dang
hé sb chin ngiu nhién dé xu 1y twong
quan giita hai 1an do. M6 hinh duogc udc
lwong bang REML (Restricted Maximum
Likelihood). Kiém tra phan du cho thiy
cac gia dinh chinh cia LMM vé phan phbi
phan du, ddng nhit phuong sai va hiéu
g ngau nhién khong bi vi pham, do dé
mo hinh dugc xem la phu hop. Phén tich
d6 nhay duoc thuc hién dé danh gia tinh
vitng cua két qua, gom diéu chinh thém
tudi, BMI va tinh trang man kinh, phan
tich B-CTX trén thang do gbc va phan tich
su thay d6i p-CTX trén thang log2.

Céc phan tich dap tmg theo ca thé dugc
thuc hién véi cac tidu chi gdm p-CTX
giam >20% so v6i ban dau, dat nong do

III. KET QUA

Téng cong 132 d6i tuong dugc sang
loc. Trong d6, 12 ddi twong bi loai, gdm
11 d6i tuong bi lodng xuwong va 1 ddi
tugng bi hoai tir xwong dui. Cubi cung,
120 dbi tuong dugc dua vao nghién ctru
va dugc phan ngiu nhién thanh hai nhom:
60 d6i twong & nhom can thiép va 60 doi
turong & nhom chimg. Khong c6 dbi tuong

25-OH vitamin D >30 ng/mL sau 12 tuan,
dat ndng d6 25-OH vitamin D >20 ng/mL
sau 12 tuan, khic phuc tinh trang thiéu
vitamin D (tor <20 1én >20 ng/mL) va cai
thién it nhat mot mirc phan loai tinh trang
vitamin D. Ty I¢ dat tirng ti€u chi giira hai
nhom dwgc phan tich bing hoi quy
Poisson véi sai s6 chuan hiéu chinh virng
va trinh bay bang ty s6 nguy co cung
khodang tin cay 95%. Phuong phap Holm
duogc sir dung dé hiéu chinh da kiém dinh.
Phan tich trung gian dugc thuc hién véi
muc dich tham do, sir dung 50.000 lan iy
mau lip c6 hoan lai, dé uéc tinh khoang
tin cdy cua hiéu Gng gian tiép. Ngudng y
nghia théng ké 1a p<0,05. Dtr liéu duoc
xtr Iy va phan tich bang Python phién ban
3.13.5.

nao rat lui hodc bod cudc trong qua trinh
nghién ctru. Tuy nhién, c6 1 dbi twong
khong thyc hién do mat do xuong bang
DEXA va can nang sau can thi¢p do 1y do
c4 nhan, nhung van hoan thanh cac xét
nghiém sinh héa va dugc dua vao phan
tich ddi vai cac bién c6 dir liéu (Hinh 1).

(n=132)

.
Pinh gia téu chi chon mau

y

(n=120)

Phin bo ngau nhién

Nhom can thiép
(n=6l)

:
Iheo doi sau 12 tuan
(n=60)
Khong rut Jui, khdng mat
theo dai

Logitnr(n = 12)
> -
+ Lodng xuong (n=11)
+ Hoar nr xuromg i (n = 1)
P
Nhom chimg

(n=60)

'

Theo d6i sau 12 tian
(n=00))
Khong it Jul, khong mar theo doi

(01 doi tepmg khdmg thue hogn cdn va do DEXA niveng

’ 32 L:s .
var hodn theh xét nghigm sink hoa)

Hinh 1. Luu do qud trinh tuyén chon, phdn bé va theo déi ddi tirong nghién ciru.
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Muc d¢ tuan thu can thi€p dat 100%,
tat ca dbi tuong thudc nhom can thi€p déu
sit dung ddy du 400mL sita mdi ngay
trong sudt 12 tuan dudi su giam sat cia
nhom nghién ctu thong qua ung dung
nhin tin Zalo va thu lai vé hop rong va

ngay hom sau. Khong ghi nhén truong
hop nao xuét hién budn nén, ndn, tiéu
chay, tao bon, ddy bung hoic cac tac dung
khong mong mudn khéc lién quan dén
viéc str dung san phém.

3.1. Pic diém dbi twong nghién ciru trude can thiép

Bang 1. Ddc diém ban ddu cia doi twong nghién ciru theo nhém phdn bo

Dic diém Nhém chimg Nhém can thigp SMD  p
Tudi (ndm) 48,78 +4,11 48,55+ 3,44 -0,06 0,737
Man kinh, n/N (%) 22/59 (37,3)  20/60 (33,3) -0,08 0,704
Can nang (kg) 56,84 + 6,66 55,69 + 7,03 -0,17 0,359
BMI (kg/m?) 23,45+250 22,93 +230 0,22 0,234
25-OH vitamin D (ng/mL) 20,33+4,71 20,75+ 4,78 0,09 0,630
Canxi huyét thanh 2,342 +0,132 2,315+ 0,104 0,23 0,204
(mmol/L)

Phospho huyét thanh 1,150 £ 0,194 1,118 +0,219 -0,15 0,398
(mmol/L)

B-CTX (pg/mL), trung vi  286,5 (184,3- 292,5 (220,8- -0,01 0,948
(Q1-Q3) 510,5) 456,3)

BMD cb xwong dui 0,772+0,108 0,775+ 0,108 0,03 0,855
(g/cm?)

BMD toan bd ving héng 0,898 + 0,122 0,898 + 0,102 0,00 0,997
(g/cm?)

BMD cot séng that lung 0,974 £ 0,120 0,959 + 0,123 0,12 0,516
(g/cm?)

T-score ¢d xuong dui -0,26+0,98  -0,22 +0,99 0,03 0,855
T-score toan bo xuong dui  -0,44 +1,02  -0,44 +0,85 0,00 0,997
T-score cot song thit lung  0,13+1,09 0,04 +1,10 -0,08 0,675

SMD: Stgndardized Mean D{[fe;‘enc’g (Hiéu do léch trung binh chudn hoa). Tri 56 p duoc tinh
bang kiem dinh t Welch cho cdc bién lién tuc, riéng f-CTX su dung Mann-Whitney va tinh

trang man kinh sw dung Fisher exact.

Bang 1 trinh bay dic diém ban dau ctia
dbi twong nghién ctru theo nhém phan bé.
Hai nhém c6 dac diém nhan khéiu hoc,
nhén tric hoc, tinh trang vitamin D, cac
chi s6 chu chuyén xuong va mat 6 xwong
tuong dong trudc can thiép. TAt ca cac
phép so sanh déu khong ghi nhan khac

biét c6 y nghia thong ké (p > 0,05). Hau
hét cac bién c6 ISMD| < 0,20, ngoai trur
BMI va canxi huyét thanh c¢6 SMD lan
luot 13 -0,22 va -0,23, cho thdy muc do
can bang tot gitta hai nhom trudc can
thiép.
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3.2. Hi€u qua can thiép cta viéc bo sung sira sau 12 tuan

Sau 12 tuin, néng d6 B-CTX hiéu
chinh & nhém can thiép thip hon khoang
5,6% so voi nhém chirng, nhung sy khac
biét khong c6 y nghia théng ké (KTC
95%: 0,830-1,074 va p = 0,379). Nong do

Bang 2. Hiéu qud can thiép sita sau 12 tudn

25-OH vitamin D & nhém can thiép cao
hon nhom chirng trung binh 2,49 ng/mL
sau khi hiéu chinh theo gia trj ban dau; su
khac biét co ¥ nghia théng ké (KTC 95%:
1,17-3,81 va p < 0,001) (Bang 2).

Nhom ddi chtng ~ Nhom can thiép  Chénh  95% CI p
Truéc  Saucan Trudéc  Saucan 1§fh
can thiép thiép can thi¢p thiép hi¢u
chinh
B-CTX 28655 3755 2925 3510 0944 0,830- 0,379
(pg/mL), trung (184,3- (217,5- (220,8- (244,5- 1,074
vi (Q1-Q3) 510,5) 549,8) 456,3) 523,0)
25-OH vitamin 20,33+ 2192+ 20,75+ 2472+ 249  117- <0,001*
D (ng/mL) 4,71 4,84 4,78 5,18 3,81
Canxi 2342+ 2343+ 2315+ 2320+ -0,014 -0,052 0,482
(mmol/L) 0,132 0,120 0,104 0,096 dén
0,025
Phospho 1,150+ 1,153+ 1,118+ 1,094+ -0,053 -0,122 0,137
(mmol/L) 0,194 0,204 0,219 0,163 dén
0,017
BMD ¢6 0,772+ 0,773+ 0,775+ 0,777+ 0,0037 -0,0074 0,514
xuong dui 0,08 0,108 0,108 0,111 dén
(g/cm?) 0,0147
BMD toanbo 0,898+ 0,876+ 0,898+ 0,876+ -0,0009 -0,0151 0,905
viing héng 0,122 0,122 0,102 0,104 dén
(g/cm?) 0,0133
BMD cot séng 0,974+ 0,961+ 0965+ 0,958+ 0,0120 -0,0052 0,171
thit lung 0,120 0,131 0,121 0,130 dén
(9lcm?) 0,0292
T-score co -0,068
xuong dui 60526 * 605287 * 605292 * _106118 * 40034 dén 0513
’ ’ ’ ’ 0,135
géssgrrlegtl?ggg 0d44x 063: DM 082% oo &P (o,
; 1,02 1,01 0,85 0,87 ’ ’
0,111
T-score coOt -0,054
£ z, 0,13+ 0,01+ 0,04+ -0,02 + IS
songthathmg —1'09™ 119" 110 118 ‘0066 gef% 0,277

S6 liéu dwoe trinh bay dudi dang trung binh + dé léch chudn hodc trung vi (Q1-03). Hiéu qua can
thiép duoc woc tinh bcing mo hinh ANCOVA, hiéu chinh theo gia tri ban dau. Poi voi p-CTX, dir liéu
dwoc log-transform truede khi phan tich va két qua dwoc trinh bay duéi dang ty sé trung binh hinh hoc
(GMR). KTC 95%: khodng tin cdy 95%,; BMD. mdt do khoang xuwong, [-CTX: beta-CrossLaps.

164



Tran Qudc Cuwong Va cs.

Tap chi Dinh dwéng & Thuc pham 22(4)-2026

Mo hinh hén hop tuyén tinh khong ghi
nhan sy khéac biét c6 y nghia thong ké vé
B-CTX gitra hai nhom theo thoi gian (p >
0,05). Cac phén tich d6 nhay, bao gdm
viéc diéu chinh thém tudi, BMI, tinh trang

3.3. Phan tich dap tng theo c4 thé

man kinh, cting nhu phan tich trén thang
do gbc va mirc thay doi logz déu cho cac
udc luong tuong ty va khong ghi nhan sy
khac biét c6 y nghia thong ké (Bang phu
luc 1 va 2).

Bang 3. Phdn tich ddp vmg B-CTX va vitamin D theo cd thé

Tiéu chi dap tng Nhém Nhém  RR diéu chinh p
chung can thiép (95%Cl)

B-CTX giam >20% 4/60  12/60  3,00(1,03-8,73)  0,044*

Pat vitamin D >30 ng/mL  3/60  10/60 3,16 (1,03-9,67)  0,043*

sau 3 thang

Pat vitamin D >20 ng/mL ~ 39/60 49/60 1,22 (1,01-1,48)  0,040*

sau 3 thang

Khic phuc thiéu vitamin D 11/32  19/29  1,97(1,17-3,31)  0,010*

(<20 1én >20 ng/mL)

Cai thién it nhat I mac phan  13/60 25/60 1,98 (1,14-3,46)  0,016*

loai vitamin D

RR dugc wdc tinh bang mo hinh Poisson vdi sai $0 chuén robust, diéu chinh log:(-CTX)
ban dau va diéu chinh nong do 25-OH vitamin D ban dau.

Trong phan tich tham do theo ca thé,
v6i nguong dap ung B-CTX giam >20%,
nhom can thiép c6 ty 1¢ dat dap Gmg cao
hon nhém ching, twong img véi1 RR hi¢u
chinh 1a 3,00 (KTC 95%: 1,03-8,73;
p=0,044). Dbi voi vitamin D, nhém can
thiép c6 ty 1 dat nong d6 25-OH vitamin
D >30 ng/mL va >20 ng/mL, cling nhu ty

1& khic phuc tinh trang thiéu vitamin D
(<20 1én >20 ng/mL) va cai thién it nhat
mot mirc phan loai vitamin D (tu thiéu
vitamin D thanh khong du vitamin D hoac
tor khong du vitamin D thanh du vitamin
D) déu cao hon so véi nhom chimg (tat ca
p<0,05) (Bang 3).

3.4. Phan tich danh gia vai trd trung gian ciia ndng dd 25-hydroxyvitamin D trong

moi lién quan giira can thi¢p va p-CTX

Bang 4 va Hinh 2 cho thiy can thiép
lam tang nong do 25-OH vitamin D sau
12 tudn (duong a: +2,49 ng/mL;
p<0,001), va ndng d6 vitamin D cao hon
lién quan véi p-CTX thap hon (dudng b:
-0,031 log> cho mdi 1 ng/mL; p=0,046).
Phan tich bootstrap ghi nhan hi¢u ung

gian tiép qua vitamin D c6 ¥ nghia théng
ké (ty s6 0,948; KTC 95%: 0,881-0,999;
p = 0,043). Két qua nay goi y rang
vitamin D c¢6 thé dong vai tro 1a yéu t6
trung gian trong mdi lién quan gitra can
thiép va B-CTX.
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Bang 4. Phan tich trung gian gitra can thiép, vitamin D va p-CTX

Thanh phan mé hinh Udc lugng 95% CI P
Puong a: can thi¢p — 25-OH +2,49 ng/mL 1,17 dén 3,81 <0,001*
vitamin D sau 3 thang

DPudng b: vitamin D sau 3 thang —  -0,031 logz cho  -0,062 dén - 0,046*
log2(B-CTX) sau 3 thang mdi 1 ng/mL  0,0005

Hiéu (ng truc tiép ctia can thiép sau Ty s 0,997 0,864 d¢én 1,150 0,964
khi dua vitamin D vao mo hinh

Hiéu Gmg gian tiép qua vitamin D Ty s6 0,948 0,881 dén 0,999  0,043*

(bootstrap 50.000 1an)

Puong a biéu thi anh huong ciia can thiép lén nong dé 25-OH vitamin D sau 12 tuan; dwong
b biéu thi méi lién quan giita nong d¢ 25-OH vitamin D sau 12 tuan va log:(f-CTX) sau 12
tudn sau khi diéu chinh nhém can thiép, f-CTX ban dau va vitamin D ban dau. Hiéu iing trirc
tiép la tac dong cua can thiép lén -CTX sau khi da dwa vitamin D vao mé hinh. Hiéu ing

gidn tiép dwoc wée tinh bang phirong phdp bootstrap véi 50.000 lan Iap.

Phan tich trung gian tham do: vitamin D va B-CTX

Nhém can thigp <1
(0 = chdng; 1 = can th-épJ [

42?) OH -.'Imnm; D
sau 3 thang

lg:(B-CTX)
sau 3 thang

&

Hiéu Ung gian tiép: ty s6 0,948
KTC bootstrap 95%: 0,881 dén 0,999; p=0,043

Hinh 2. M6 hinh phan tich trung gian gitra can thiép, 25-OH vitamin D va -CTX
sau 12 tudn
Puong a biéu thi anh hiong ciia can thiép lén nong dé 25-OH vitamin D sau 12 tuan;
dwong b biéu thi méi lién quan giita nong dg 25-OH vitamin D sau 12 tudn va log2(B-CTX)
sau 12 tuan sau khi diéu chinh nhom can thiép, f-CTX ban dau va vitamin D ban ddu. Cdc
hé s trén mili tén biéu thi wdc luwong cia duwong a va dwong b, kem khodng tin cdy 95% va

gid tri p. Hiéu iimg gidn tiép dwoc woc tinh bang bootstrap 50.000 lan.

IV. BAN LUAN

Nghién ctru nay cho thdy sau 12 tuan
bd sung sita chtra canxi, vitamin D3 va
vitamin K2, nhém can thiép c6 nong do
25-OH vitamin D tang cao hon nhom
chung, trong khi B-CTX gidm theo huéng
¢6 loi nhung chua dat y nghia théng ké va
chua ghi nhan sy khéc biét vé BMD hoic
T-score. Tuy nhién, phan tich theo cé thé
cho thiy kha ning dat dap mg giam p-

CTX >20% va cai thién tinh trang vitamin
D cao hon dang ké ¢ nhom can thiép.
Dong thoi, phan tich trung gian goi y rang
tac dong cua can thiép 1én B-CTX co thé
dugc trung gian mot phan théng qua su
gia ting nong do 25-OH vitamin D.

Két qua vé vitamin D cua nghién ctru
phu hgp véi cac thtr nghiém lam sang
trudc day su dung stra tdng cuong canxi
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va vitamin D gitp ting dang ké nong do
25(0OH) vitamin D [6, 7]. Piéu nay goi y
rﬁng cai thi¢n tinh trang vitamin D 1a mdt
dap mg sinh hoc sém va co thé gbp phan
lam giam huy xuong trude khi xuét hién
thay d6i trén mat d6 xuwong. Phan tich
trung glan trong nghlen ctru cling cung ch
gia thuyét rang ndong do 25-OH Vltamln D
dong vai tro trung gian trong mdi lién
quan giira can thiép va B-CTX. Cu thé,
can thiép lam ting nong do vitamin D,
trong khi nong do vitamin D cao hon lién
quan vdi B-CTX thip hon va hiéu ung
gian tiép dat ¥ nghla thong ké. Két qua
nay phu hop véi co ché sinh 1y da duge
mo ta, trong d6 vitamin D lam tang hap
thu canxi & rudt, gop phan giam tang tiét
PTH thtr phat va gidm qud trinh hay
xuong [16].

Khéc véi cac nghién ctru trén thé gidi
cho thay hiéu qua can thiép 1én B-CTX [6,
7, 18, 19], nghién ctru nay chua ghi nhan
su giam co y nghia thong ké ciia B-CTX
trong phan tich trung binh nhém sau 12
tuan can thiép, nhung ty 1 ddi tuong dat
dap ung giam B-CTX >20% lai cao hon
dang ké & nhém can thiép. Tuy nhién két
qua nay lai phan nao tuong dong véi mot
nghién ctu tai Viét Nam, trong do hi¢u
qua trén B-CTX dugc thé hién rd hon khi
xem xét ty 1& ca thé dat muc giam co ¥
nghia so v&i khi so sanh nong do trung
binh gitra hai nhom [20]. Su khéc biét nay
co the phan anh déc diém khac nhau cta
quan thé nghién ctu. Trong khi cac
nghién ctru trude chu yeu thuc hién trén
phu nit sau man kinh nhiéu nam, 1a nhém
¢6 hoat dong huy xuong cao va toc do chu
chuyén xwong ting 1 do thiéu hut
estrogen kéo dai, thi nghién clru nay
tuyén phu nit trung nién khée manh, phan
16n chua man kinh. Do d6, hoat dong huy
xuong nén c6 thé chua thay doi du dé tao
ra muc giam ro ré¢t sau can thi¢p trong
phan tich trung binh nhom. Mat khac, két
qua phan tich dap tng theo ca thé va phan

tich trung gian cho thay hiéu qua cua can
thiép khong hoan toan ddng nhat giita cac
d6i twong, ma co thé phu thude vao dic
diém ban dau cua tung ca thé, dac biét 1a
tinh trang vitamin D va muac d§ chu
chuyén xuong. Diéu nay goi ¥ rang loi ich
ctia bd sung canxi, vitamin D3 va vitamin
K2 c6 thé 1 rét hon & nhitng d6i tugng co
nguy co huy xuong cao hon, thay vi biéu
hién dong déu trén toan bd quan thé
nghién cuu.

Nghién ctru cling khong ghi nhén sy
thay d6i ¢6 y nghia cia BMD va T-score
sau 12 tuan. Két qua nay phu hop voi dac
diém sinh hoc cua qua trinh tai cau truc
xuong, trong d6 mot chu ky tai ciu tric
xuong thuong kéo dai khoang 3—4 thang
va sy thay doi cuia BMD trén DEXA
thuong chi dugc ghi nhan sau thoi gian
theo doi khoang 12 thang hodc dai hon
[21, 22]. Thuc té, cac nghién ctru trudc
day cho thiy tic dong 1én BMD thuong
chi xuét hién sau thoi gian can thi¢p kéo
dai tu 1 nam tro 1€n [7, 8, 14]. Tuong tu,
cac phén tich gdp gan day ciing cho thay
vitamin K2 cai thién rd qua trinh carboxyl
hoa osteocalcin va co thé mang lai loi ich
trén BMD c¢ot sdng & cac nghién ctru dai
han, nhung bang chimg vé hiéu qua trén
gdy xuong va BMD tai cac vi tri khac van
chua théng nhat [10, 12].

Nghién ciru ciia chiing t6i ¢ mot sb
diém manh. Pay la thir nghiém 1am sang
ngiu nhién véi ty 1& tuan tha can thiép rat
cao va khong co trudng hop mat theo ddi.
Ngoai phén tich chinh bing ANCOVA va
mo hinh hon hgp, nghién ciru con thuc
hién cac phan tich d¢ nhay, phan tich déap
g theo c4 thé va phan tich trung gian,
gitip danh gia toan dién hon co ché tac
dong cua can thi¢p. Tuy nhién, nghién
ctru cling c¢6 mot sb han ché. Thoi gian
can thiép chi 12 tudn nén chua du dé danh
gi4 day di nhitng thay doi ctia ddu 4n chu
chuyén xuong va mat do khoang xuong.
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D6i twong nghién ctru 1a phu nit trung
nién lam vi¢c tai cung mot bénh vién, nén
kha ning khai quat hoa két qua con han
ché. Nghién ctru chwa danh gia day du va
theo ddi su thay ddi ciia mot sé yéu tb c6
thé anh huong dén stc khée xuwong nhu
lwong canxi tir khau phan, mtc do phoi
néng va hoat dong thé luc; dac biét, cac
yéu td nay co thé thay ddi sau khi d6i
tugng dugc truyén thong gido duc stc
khoe va lam gidam khac bi¢t gitta hai

V.KET LUAN

Viéc cung cp 900mg canxi, 800UI
vitamin D va 44,8 pg vitamin K dudi
dang sira tuoi (2 hop 200ml) trong 12 tudn
gilp cai thién dang ké tinh trang vitamin
D & phu nit 40-60 tudi va c6 xu huéng goi
y cai thién ddu 4n chu chuyén xwong
nhung chua lam thay d6i ¢6 y nghia mat
Tuyén b vé xung ddt loi ich: Nghién
ctru dugc tai tro boi Cong ty CO6 phan
Thyc phim Dinh dudng NutiFood, bao
gom kinh phi thyc hién va san pham si
dung trong can thiép. Nha tai tr¢g khong
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