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PAT VAN DE

Tinh trang suy dinh dudng thap coi va thiéu vi chit dinh dudng & tré
em dudi 5 tudi dang 1a vin dé c6 y nghia vé sic khoe cong dong duoc
quan tim. Thiéu vi chat dinh dudng anh huéng nhiéu dén sy phét trién tri tug,
tAm voc co thé, tim sinh 1y cta tré em hién tai ciing nhu tuong lai. Hau qua 1a
khéng chi 1am cho tré thip bé, nhe cAn ma con lam giam kha nang lao dong va
hoc tap, ting nguy co méac bénh va tir vong. Thiéu protein va vi khong chét
truong dién lién quan chit ch& véi tinh trang SDD. Khi tré an khong du
vé s6 luong va chat luong thanh phan protein va vi khoang chét s& lam
giam mién dich, gop phan lam ting tdn xudt méc bénh nhiém tring nhu
tiéu chay, nhiém khuan duong ho hip & tré. Viéc bd sung cac chat dinh
dudng vao khau ph?m an thiéu hut s& lam tang kha niang mién dich va cai thién
stic dé khang, pha v& dugc vong xodn bénh 1y ny, gitp céi thién tinh trang
dinh dudng 6 tré em.

Trén thé gi6i dd c6 nhiéu nghién ctru can thiép bd sung da vi chit
cho tré SDD thép coi. Tuy nhién, & nude ta van chua c6 nghién ciru nao
danh gia vé hiéu qua cua viéc bd sung san pham dinh dudng giau acid
amin va vi chat dinh dudng cho tré SDD thap coi. Do vay, chung toi tién
hanh dé tai: “Nghién ciru hiéu qud bo sung sdn phffm giau acid amin
va vi chit dinh dwing (Viaminokid) cho tré 1 - 3 tuéi bi suy dinh
dwéing thip coi” voi myc tiéu nhu sau:

1. Paénh gia hiéu qua bd sung Viaminokid dbi vi tinh trang ting trudong
G tré 1 - 3 tudi suy dinh dudng thap coi sau can thiép.

2. Danh gia sy thay doi cac chi so: Hb mau, ferritin, kém huyét thanh, IGF-
1, IgA 6 tré 1 - 3 tudi suy dinh dudng thép cdi sau can thiép bd sung
Viaminokid.

3. Panh gia hiéu qua can thiép cia Viaminokid ddi voi tin sudt méc
nhidm khuén ho hap va tiéu chay & tré suy dinh dudng thip coi sau
can thiép.

1. Tinh cép thiét cha dé tai
Trén thé gi6i da c6 nhiéu nghién ciru can thiép bd sung cac san phim

dinh dudng cho tré¢ SDD thép coi. Tai Viét Nam, gﬁn day ciing da co

nhiéu nghién ctru can thiép cho tré SDD thip coi tai cong dong nhu: bd
sung vi chit dinh dudng (canxi, sit, kém, vitamin A, vitamin D) ciing d
thu dugc nhitng thanh cong nhét dinh. Tuy nhién, nhitng nghién ctru can
thiép nay chu yéu tap trung vao st dung san pham vi chat don 1é hodc da
vi chat ma chua c6 can thiép nao nghién ciru vé hidu qua bd sung cac
acid amin can thiét va vi chét dinh dudng cho tré SDD thip coi. Do vay,
can thiép bang bd sung san pham giau acid amin va vi chat dinh dudng
¢6 thé 1a bién phap hiru hiéu cat dt chudi vong xoén lién quan giira thiéu
in va bénh tat. Xuit phat tir nhu cau thuc té d6, san pham Viaminokid bd
sung cac acid amin can thiét va vi khoang chét dap tmg dugc 30 - 50% nhu
cau hang ngay 1a can thiét cho tré SDD thap coi, dic biét cho tré em &
cac vung sau vung xa, vung dac biét kho khan.

2. Nhirng dong gop méi cia ludn an

Pay 1a nghién ciru can thiép dau tién ¢ Viét Nam vé san pham dinh
dudng ¢ bd sung ddy du cac acid amin can thiét va vi chat dinh dudng
cho tré SDD thip coi. Nghién ciru dd cung cdp bang ching khoa hoc dé
khing dinh ngoai vai trd vi chat dinh dudng thi viéc bo sung acid amin 1a
v ciing can thiét cho tré SDD thip cdi, boi 18 trong thuc té tinh trang
thiéu protein trong khau phan 4n cua tré em & ving ndng thon, mién nai
con kha pho bién.

Nghién ctru da danh gia toan dién hiéu qua ciia san phdm giau acid
amin va vi chit dinh dudng (Viaminokid) trong viéc cai thién chi s6 nhan
tric, chi s6 sinh hoa méau ciing nhu tinh trang mién dich cho tré SDD thép
coi. Ty 18 SDD thip coi giam mdt nira so voi trude can thiép. Tuong tu,
tinh trang thiéu sat da giam 18%, thiéu kém giam 46,2% so véi trudc can
thiép. Chi s6 ting truong IGF-1 va chi sé mién dich ciing da duoc cai
thién dang ké & nhom duge can thiép. Bén canh do, tinh trang mic bénh
NKHH va bénh 1y tiéu hoa (tiéu chay, biéng an) ciing dd duogc cai thién
dang ké.

3. B6 cuc ciia luin an

Luén 4n gdm 128 trang. Ngoai phan dat van dé (3 trang), phan két luan
(2 trang) va phan kién nghi (1 trang) con ¢6 4 chuwong bao gdm: Chuong 1:
Téng quan 39 trang; Chuong 2: Pdi twong va phuong phap nghién ctu 21
trang; Chuong 3: Két qua nghién ciru 32 trang; Chwong 4: Ban luan: 30
trang. Ludn an gém 27 bang, 8 so dd, 2 hinh, 17 biéu dd, 139 tai liéu tham
khao (Tiéng Viét: 35; Tiéng Anh: 104).



Chuong 1
TONG QUAN

1.1. Thuye trang suy dinh duéng thap coi.

v Trén thé giGi

Phan tich dit liéu trén 576 khao sat & 148 nudc phat trién va dang
phat trién cho thiy, sb tré thdp coi giam tir 253 triéu (1990) xudng con
171,4 triéu (2010), du kién s& tiép tuc giam con 142 triéu vao nam 2020.

v’ Tai Viét Nam

Tai Viét Nam, du di c6 nhiéu thanh tuu trong cong tac phong chdng
SDD, nhung ty 1¢ SDD thap cdi ¢ tré em nude ta van con & mirc cao.
Trong d6, giai doan tré c6 nguy co SDD thip coi cao nhat 1a tir 12 - 24
thang tudi va van duy tri & mirc cao cho dén 60 thang tudi.
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1.2. Thuc trang thiéu acid amin, vi chat dinh dwong va gidi phdp can
thiép.

v Trén thé gidi

Tai cac nu6e dang phat trién, khau phan an cua cac ho gia dinh chu
yéu 1a ngii cbe. Do d, tinh trang thiéu cac acid amin thiét yéu va VCDD
con phd bién.Vi vay, bd sung acid amin vao thuc pham ciing da dugc
trién khai & nhiéu qudc gia. Gan day, nghién ctru tong hop ciia 18 nghién
ctru thir nghiém can thiép (2017) trén tré 6-35 thang tudi nhan thiy, bd
sung protein c6 tic dung cai thién ting truong ca vé can ning va chiéu

cao cho tré SDD thép coi.

Bén canh do6, tinh trang thiéu vi chét dinh dudng & cac nudc dang
phat trién van con & muc cao. Hién nay, trén thé gidi c6 khoang 2 ty
ngudi ¢6 nguy co thiéu da vi chat. Udc tinh c6 khoang 17,3% dén s thé
gidi c6 nguy co thiéu kém, 600-700 tridu ngudi bi thiéu méau thiéu sat.
Nghién ctru méi ddy cia Shafique (2016) vé hiéu qua bd sung vi chét
trong 6 thang cho 467 tré so sinh du thang cén ning thip & Bangladesh
da chi ra ring, ty 18 SDD thap codi & nhom tré duoc bd sung giam hon co
y nghia so véi nhém chung.

v’ Tai Viét Nam

Theo diéu tra ciia Vién Dinh dudng (2015), ty 18 thiéu mau & tré em
dudi 5 tudi 1a 27,8%, ty 18 thiéu 1a 69,4%. Bén canh do, tinh trang thiéu
vitamin D ciing kha phd bién & tré dudi 5 tudi. Nghién ctru ciia Tran Thi
Nguyét Nga (2017) trén 263 tré 12-36 thang tudi tai huyén Gia Loc, tinh
Hai Duong cho thiy, ty 1¢ thiéu vitamin D con ¢ mirc cao (44,1-56,8%).

D3 co nhiéu nghién ciru vé hiéu qua bd sung cac san phim dinh
dudng tai mot s6 dia phuong nhu: bd sung lysine va vi chét dinh dudng
cho tré 6-12 thang tudi cua Nguyén Thi Hai Ha (2012). Tuong tw, nghién
ctru cta Tran Thuy Nga (2015) vé hiéu qua cuia viéc bd sung san phém da
vi chét dinh dudng cho thiy c6 su cai thién dang ké tinh trang thiéu kém,
thiéu sit ciing nhu tinh trang dinh dudng cua tré.

1.3. Vai tro cia acid amin va vi chit dinh duéng déi véi tré SDD
thip coi.
1.3.1. Vai tro ciia acid amin ddi vé6i chire ning mién dich va ting truéng.
O tré em, qué trinh dong hoa dién ra manh mé, vai trd cta protein
hay chinh xac hon 1a vai tro cua cac acid amin v6 cung quan trong. C6 4
acid amin thiét yéu hay bi thiéu hut trong khau phan an d6 1a: lysine,
threonine, tryptophan va methionine. Vi thé, khi tré an khong du vé sb
luong va chét lugng thanh phan protein s& lam giam kha nang mién dich,
g6p phan lam ting tin xuit mic cic bénh nhiém trung.
Bén canh d6, thiéu protein truong dién ciing lién quan chat ché voi



SDD thip coi. Bi 18, ting trudng chiéu cao 1 san phim cua mot qua
trinh gdm cac sy kién dién ra tai trung tAm ting truéng sun cia cac
xuwong dai. O da sb cac truong hop kiém ché dia ting truong 1a do tinh
trang SDD.
1.3.2. Anh hwéng citia hormon GH/IGF-1 ddi véi ting truéng ¢ tré em.
Trong nhitng nam tré lai ddy, ngay cang c6 nhidu nghién ciru tim
hiéu vé vai trd ciia GH/IGF-1 d6i voi sy ting trudng va phat trién cia tré.
Céc nghién ctru cho thy, thiéu dinh dudng do thiéu protein ning lugng,
thiéu kém déu lam giam qua trinh sinh tong hop IGF-1 tir gan, giam nong
d6 IGF-1 dan t6i giam qua trinh ddng hoa, cham biét hoa md xuong lam
cham phat trién chiéu cao, cin ning. Nong do IGF-1 huyét thanh c6 tuong
quan chat ché, tuyén tinh v6i chi s6 Z-score (WA, HW). Tré c6 WAZ hoic
HAZ dudi -2SD c¢6 nong d6 IGF-1 thip hon c6 ¥ nghia so vdi tré c6 WAZ
hoac HAZ 16n hon -2SD.
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1.3.3. Vai trod ciia vi chit dinh dudng ddi v6i chirc ning mién dich va
ting trudng & tré SDD thép coi

Céc nghién ctru gan day da chi ra rang, tré bi SDD thap coi thuong

thiéu nhiéu loai vi khoang chit cung mét luc. Trong do, cac vi chat
thuong bi thiéu hut nhu: vitamin A, D, sét, k&m, canxi, selen,...
K&m 1a cofactor can thiét ddi voi hoat dong cua rat nhidu enzyme va
hormon. Thiéu k&m lam giam chtc ning cua hau hét cac t& bao mién
dich, bao gdm ca té bao T, té bao B va dai thuc bao do dé, lam ting nguy
co mic bénh nhim khun. Bén canh d6, vai trd cia sit dbi véi tang
truong va mién dich cia co thé di duge ghi nhan qua nhidu nghién ciru.
Thiéu sit 1am dap ung mién dich cta co thé bi suy giam va anh hudng
dén hoat dong cua cac dai thuc bao. Tuong tu, canxi cling c6 vai tro quan
trong, dic biét trong thoi ky ting truong cua tré. Néu canxi khong duoc
cung cép dy du s& anh huong dén sy phat trién ciia khung xwong giy
hau qua coi xuong, thap coi. Hién nay, vai trd ctia selen ngdy cang duoc
biét dén nhiéu hon. Selen 1a vi chat dinh dudng, can thiét cho hoat dong
chéng oxy hoa dé bao vé mang té bao va nhéan té bao khoi tén thuong.
Ngoai ra, selen ciing co vai trd quan trong ddi voi ting trudng va phat
trién ctia co thé.

Bén canh vai trd cia VCDD phai ké dén vai tro cua cac vitamin.
Vitamin A 1a mot trong nhitng vitamin ¢6 vai trd quan trong ddi v6i hé
mién dich ciia co thé. Thiéu vitamin A lam suy giam dép tmg mién dich
trung gian cua ca Thl va Th2. Vai tro cta vitamin D ciling dugc ghi nhén
lam kich hoat hé mién dich khong dic hiéu va lam giam hé mién dich
dic hiéu. Thiéu vitamin D c6 lién quan dén ting nguy co nhidm virus
cum va NKHH ¢ tré em. Ngoai ra, vitamin D con tham gia vao qua trinh
biét hoa té bao sun va nguyén bao xuong vi thé nd c6 vai tro quan trong
d6i véi ting trudng chidu cao o tré em. Ngoai ra, cac vi khoang chét khac
cling dugc biét dén vé6i chirc ning ting truong va mién dich cua tré em
nhu: Iod, acid folic, vitamin nhém B,...



Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian nghién ciru
2.1.1. Pia diém nghién ciru: Nghién ciru dugc tién hanh tai 2 xa (Tan
Hoa va Giap Son) thudc huyén Luc Ngan, tinh Bic Giang.
2.1.2. Thoi gian nghién ciru: Tir thang 9 nam 2011 dén thang 12 nam 2013.
2.2. P6i twong nghién ciru: Tré em tir 1 dén 3 tudi sinh sdng tai 2 xa
(Tan hoa va Giap Son) thudc huyén Luc Ngan, tinh Bic Giang,
2.2.1. Tiéu chuin lya chon
- Tré trong do tudi tir 1 - 3 tudi bj SDD thap coi v6i Z-score chiéu

cao/tudi <-2 (Theo tiéu chuén cia WHO, 2006).
- Khong mic cac bénh man tinh hodc di tat bam sinh.
- Khéng sir dung cac san pham VCDD khac trong qué trinh nghién ctru.
- Gia dinh dong ¥ cho tré tham gia nghién ciru.
2.2.2. Tiéu chuin loai trir
Tré ¢6 tién sir dé non, can ning so sinh thap < 2500 gram, SDD bao thai.
- Tré thiéu mau ning (Hb < 6 g/dl).
- Tré sir dung dat dudi 70% sb san pham tai thoi diém két thuc nghién ciru.
- Pang hodc da tham gia vao mot thir nghiém st dung dinh dudng khac.
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru

Nghién ctru can thiép thir nghiém cong dong, ghép cip ngau nhién

¢b d6i ching va danh gia trude - sau can thiép.
2.3.2. C& miu nghién ctru

Str dung cong thirc cho nghién ciru can thi€p sy khac biét gia tri
trung binh giita 2 nhom nghién ctru khi két thuc can thiép. Ap dung cong
thuc:

2x [(Zgwn + Zap) o ]?

pul - p2

C& mau cho chi sé Z-score: Udc tinh su khac biét gitta 2 nhom bénh
va nhom ching vé chi s§ Z-score: pl-p2 = 0,5 cm; 6 = 0,95; n = 76
tré/nhém. C& miu cho sy khac biét vé ndng do IgA: pl-p2= 0,5 mg/mL;

o= 1,3; n="71 tré/nhém. Sau tinh toan, c& mau chung 1a 76 tré/nhém, dy

phong 20% tré bo cude. Nhu vy, s& c6 1a 90 tré/nhom, tong sb ddi tuong

ctia 2 nhom la 180 tré.

2.3.3. Chon miu va phan nhém nghién ciru

Buéc 1: Chon xa vao nghién ciru
Chon huyén: Chon chu dich huyén Luc Ngan thudc tinh Bic Giang.
Chon xa: Chon 2 xa c6 diéu kién kinh té va murc song twong dong nhau.

Budc 2: Chon dbi twgng nghién ciru
Ap dung phuong phép chon mau nhiéu giai doan:

- Pibutra sang loc tré¢ SDD thép coi: Tai mdi xa, 1ap danh sach tré tir 1
dén 3 tudi dap tng cac tiéu chuin trén.

- Chon ddi twong vao can thiép: Tré bi SDD thip coi du tiéu chuan.

- Ghép cap ddi tuong nghién ctru: Toan bd s6 tré SDD thip coi cia 2
xd duoc chia lam 3 nhom tudi, phu hop theo nhém tudi va gioi
(Nhém 1: 12-23 thang, nhom 2: 24-35 thang, nhém 3: 36-47 thang).

Buwéc 3: Phan nhom nghién ctru thanh 2 nhom:

- Nhom 1 (Nhém can thiép): La nhéom an udng binh thuong tai gia
dinh, sir dung san phim Viaminokid trong 9 thang.

- Nhom 2 (Nhém ching): La nhém tré an ubng binh thuong tai gia
dinh, str dung goi Placebo trong 9 thang.

2.3.4. Cac buéc tién hanh nghién ctru

2.3.4.1. Diéu tra dbi twgng nghién ciru

- Diéu tra sang loc: Trén 796 tré tir 1 - 3 tudi sinh séng tai 2 xa (Téan
Hoa va Giap Son) chon dugc 220 tré bi SDD thip coi. Sau sang loc
chon duoc 184 tré SDD thép cdi ¢ du tiéu chuan.

- Diéu tra ban du (To): Tién hanh trén 184 tré du tiéu chuan lya chon.

- Diéu tra trong giai doan can thiép (To-To): Trong 9 thang can thiép,
¢6 24 tré khong du tiéu chudn tham gia nghién ctru. Vi véy, két qua
duogc phan tich trén 160 tré (nhém chung 80 tré va nhoém can thiép la
80 tre).

- Sau 6 thang ding can thiép (Tis), co tiép 24 tré bi loai khoi nghién
ctru. Nhu vy, s6 lidu sau 6 thang dimg can thiép duoc phan tich trén
136 tré.



2.3.4.2. Lwa chon va tdp huén cin bo tham gia nghién cvuru

v Lya chon cong tac vién va gidam sat vién.

- MBJi thon chon 2 CTV tham gia nghién ctru.

- Toan bd qua trinh nghién ctru ¢6 su giam sat ctia 2 GSV Trung wong (1
GSV la nghién ctru sinh Truong Pai hoc Y Ha No¢i, 1 GSV Vién Dinh
Dudng) va 1 GSV cua TTYT huyén Luc Ngan.

v Tdp huan cho gidm sdt vién va cong tdac vién va nguoi cham sdc tré.

2.3.4.3. Tién hanh can thiép

- Nhom can thié¢p: Tré dugc uéng Viaminokid (2 goi/ngay).

- Nhom chung: Tré duoc uéng Pacebo (2 gobi/ngay). Sau khi két thic
nghién ciru, nhom chimg s& dwoc sir dung mién phi 3 thang san phim
Viaminokid.

v’ Vin d@é mi don trong nghién ciru: CTV, ba me khong biét ban chit
ctia 2 loai san pham. San phim duoc trinh bay ngoai bao bi vdi tén
Viaminokid. CTV, ba me chi nhén dién qua tén san phém la Viaminokid
(Viaminokid 1) va Placebo (Viaminokid 2), viéc nhan dién bang con s6 1
va 2.

v Thanh phan géi Viaminokid va Placebo:

*) G6i Viaminokid (Danh cho nhom can thiép 1a Viaminokid 1): Thanh
phan chinh 13 cac acid amin tir cao nAm men cta Thuy S§ va hdn hop vi
khoang (Premix) ciia Pan Mach bao gdom: 5 acid amin (lysine, threonine,
arginine, methionine, taurin), 8 vitamin (A, D, E, By, B3, Be, By, B12) va 6
khoang chat (sét, kém, selen, iod, canxi, mangan).

*) G6i Placebo (Danh cho nhém chimg 14 Viaminokid 2): Thanh phan
chinh 1a dudng glucose va lactose vdi vi ngot mui huong sita voi tén san
pham 13 Viaminokid 2.

*) San pham Viaminokid va Placebo: Trung tim ung dung Dinh dudng
clia Vién Dinh Dudng Qudc gia nghién ciru, phdi hop voi Cong ty cb
phan duoc vat tr Y té Hai Duong HADUPHACO san xuét, da duoc thir
nghiém vé& tinh an toan va su chip nhén cua tré. San phim sau khi san
xuét dugc kiém tra ngdu nhién vé chét luong san pham.

2.3.5. Phuong phap thu thip sb liu va chi tiéu danh gia

Théng tin dugc thu thap bao gdm: Thong tin chung vé nhan khau hoc,
khéu phén an, chi s nhan tric, tinh trang bénh tit va chi s6 xét nghiém tai
céc thoi diém can thiép (To, Ts, To) va sau khi dimg can thiép (Ts).

v’ Cic chi sé6 nhan tric

- Céannang, chiéu cao: Phuong phap can, do dua trén ky thuat WHO, 2006.

- Céch tinh tudi cho tré dwa vao tiéu chuan caa WHO (2006).

- Phan loai tinh trang dinh dudng cua tré theo WHO (2006): Tré dugc
danh gia 1a SDD khi cac chi $6 WAZ, HAZ, WHZ < -2.

2.3.5.3. Chi sé bénh tgt

Tiéu chuan chan doan tiéu chay va NKHH duoc ap dung theo hudng
dan cua chuong trinh xir trf 16ng ghép bénh tré em (IMCI).

- Nhiém khudn hé hdp: Tré duge chan doan 1a NKHH khi co cac biéu
hién: Ho, sét, sé miii, khé thé, nhip thd nhanh (> 40 1an/phut).

- Tiéu chdy: Tré dugc coi la tiéu chay khi di ngoai phan 16ng toe nudc
hodc ¢6 mau > 3 1an/ngay. Thoi gian cia dot tiéu chay <14 ngay dugc
chan doan 1a tiéu chay cip, néu >14 ngay 1a tiéu chay kéo dai, néu co
nhiy méau trong phan 1a hoi ching ly.

- Biéng an: 1) Tir chdi an (khong an 2 bira/ngay) hodc ngdm thirc in lau
trong miéng (qua 30 phut/bita); 2) Khong an hét 1/2 lugng thirc in cia
tré so voi lra tudi (theo 1 ngay); 3) Hodc tré n dugc >1/2 lugng thirc
an 1 bira chinh nhung do bi ép va thoi gian an lau (qua 30 phut).

2.3.5.4. Cic chi s xét nghiém

Xét nghiém dugc thyc hién tai Labo khoa Vi chét dinh dudng - Vién
Dinh dudng Qudc gia va Bénh vién Medlatec. Cac chi sé xét nghiém
duogc danh gia theo tidu chuan cia WHO:

- Chi s6 Hb: Khi ndng d6 < 110 g/L 1 thiéu mau.

- Chi s6 ferritin huyét thanh: Khi ndng d6 < 12 pg/L 14 thiéu sit.

- Chi s6 k&m huyét thanh: Khi ndng d6 < 10,7 pmol/L 14 thiéu kém.
- Chi sb IgA huyét thanh: Khi ndng d6 < 70 mg/dL 1a giam.

- Chi s6 IGF-1: Khi ndng d6 < 50 ng/mL la giam.



2.3.6. Xir Iy va phin tich s liéu

S6 lidu duge nhép bé‘mg ph?m mém EPIDATA. S6 liéu vé nhan tric
duogc xtr Iy bang phan mém Anthro cia WHO, 2006. Tit ca s6 liéu dugc
chuyén va phén tich bang phin mém SPSS 16.0. Cac test (i test, t-test
ghép cap, Mann-Whitney va Fisher exact test) dugc lya chon phu hop
dé dam bao do chinh xéc.

2.3.8. Dao dirc nghién ciru

Nghién ctru da duoc théng qua Hoi dong Pao dirc cia Vién Dinh
dudng qudc gia. Cha me tré dugc thong bao vé muc dich, quyén loi va
trach nhiém khi tham gia nghién ctru, ki cam két tu nguyén tham gia. Tré
tham gia nghién ctru duoc tu van ché d6 dinh dudng trude khi tién hanh
can thiép.

Chuwong 3
KET QUA NGHIEN CUU

3.1. THONG TIN CHUNG VE MAU NGHIEN CUU

Nghién ciru duogc tién hanh tai 2 xa (Tan Hoa va Giap Son). 796 tré
trong do tudi tir 1 dén 3 tudi duge diéu tra sang loc, 184 tré SDD thap coi cb
du tiéu chuan tham gia nghién ciru, 24 tré bi loai khoi nghién ctru. Vi vay,
két qua nghién ctru dugc danh gia trén 160 tré (nhom ching 80 tré va nhom
can thiép 1a 80 tré). Tuong tu, sau 6 thang dimg can thiép, c6 tiép 24 tré bi
loai khoi nghién ctru, vi vay s6 liéu duge phan tich trén 136 tré.
3.1.1. Pic diém co ban ddi twong nghién ciru
- Pa s6 cac ba me co trinh d6 hoc vén tir cAp 2 trd 1én va nghé nghiép

chi yéu 14 1am rudng va 1am nghiép.

- Tubi trung binh cia tré trong nhom nghién ctru 1a 29,1 + 9,6
(thang). Ty 1& SDD & tré trai 1a 56,2% nhiéu hon tré gai 1a 43,8%.
3.1.2. Tinh trang dinh duéng va chi s6 sinh hoa, bénh tit cia tré tai

thoi diém bit diu can thiép (To).

- Khong co6 su khac biét vé chi s6 nhan tric ciing nhu ty 16 SDD giita 2
nhom tai thoi diém bt dau can thiép (p>0,05).

- Tuong tu, khong c6 su khac biét vé néng d6 sinh hoa mau (sit, kém,
IGA, IGF-1) giita 2 nhém.

3.2. HIEU QUA CAN THIEP TREN CAC CHi SO NHAN TRAC
3.2.1. Hiéu qué can thiép sau 9 thang can thiép (To-To)
Bing 3.1. Hiéu qud trén chi sé nhan tric

Nhom Nhom can
Chi Sf’) Thoi chl'rng thiép p*
gian
(n=80) (n=80)
To 1029+191 | 1030+1,63 |>0,05
in nang X+
Can ning X 45D Ts 10754162 | 1123+146 |<0,05
(kg)
To 1161+1,61 | 1209+150 |<0,01
To-Ts | 040+1,05 079+1,02 |<0,05
ToTo | 1324093 1784122 | <005
To R1.04+642 | 81,10£642 |>0,05
Chié
nieu cao Ts 8472+6,13 | 8509+6,11 |<0,01
X+SD
(cm) T 87.08£6,04 | 8943+558 | <001
To-Ts | 3424120 | 3.94+218 |>0,05
ToTs | 694+154 | 7.85+215 |<0.05

*) Mann-Whitney test.

Nhan xét: O giai doan Ty-Ty, nhém can thi€p cd mirc ting can trung
binh (1,78 + 1,22 kg) cao hon c6 y nghia so voi nhom chung (1,32 + 0,93
kg) voi p<0,05. Tuong ty, mirc ting chiéu cao trung binh & nhom can



thiép (7,85 + 2,15 cm) ciing cao hon c6 y nghia so v4i nhém ching (6,94
+ 1,54 cm).
Bing 3.2. Thay déi chi sé Z-score

Thoi | Nhém chirng | Nhom can thiép

Chi s6 .
gian (n=80) (n=80)
To -1,84 + 0,88 -1,78 £ 0,91
Can ning/tudi (WAZ) Ts -1,88£0,71 | -1,65+0,64™
X +SD To -1,80£0,64 | -1,55+0,79™
To-Ts | -0,05+ 0,69 0,13 +0,75
To-To | 0,04 +0,61 0,25 + 0,87
To 2,68 £ 0,54 2,65+ 0,53
i i Ts 2,58 +0,56 | -2,39+0,60"
Chiéu cao/tudi (HAZ) -
_ To 2,46+065 | -2,30+0,56"°
X +SD

To-Ts 0,09 £ 0,33 0,28 + 0,65

To-To | 0,22 +0,42 0,39 +0,35™

To -0,65+0,86 -0,61 £0,79

Can nang/chiducao (WHZ) T 0.62 % 0.82 054+ 0.68

X +SD
To -0,58£0,72* | -0,44 + 0,84%

To-Ts 0,02 +0,81 0,05+0,83

To-To 0,07 £ 0,75 0,18+ 0,93

* p<0,05, **p<0,01 so voi nhom chirng (Mann-Whitney test).
¢ p<0,05; °, p<0,01; so sanh truéc va sau can thiép cung nhom (t-test
ghép cap).

Nhan xét: Sau 9 thang can thiép, chi s6 Z-score da thay ddi mot
cach 1o rét & ca 3 thé SDD. Chi s6 HAZ-score & nhém duge can thiép
(0,39 £ 0,35) cai thién c6 y nghia hon so véi nhom ching (0,22 +
0,42) véi p<0,05. Tuong ty, chi s0 WAZ-score & nhom can thi€p (0,25 +
0,87) cling cao hon so véi nhom ching (0,04 £ 0,61) véi p<0,05.

3.2.2. Hiéu qua sau 6 thang dirng can thiép (To-T1s)
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Biéu do 3.1. Hiéu qud giam ty 1¢ SDD thip coi
Nhan xét: Ty 1¢ tré bi SDD thap coi da giam mot cach 15 rét qua cac
giai doan can thiép. Tir 100% tré bi thap coi, sau 9 thang can thiép ty 1&
nay da giam xudng con 60 % va sau 6 thang dimg can thiép sb tré bi thip
coi da giam dugc mot nura (50%).
3.3. HIEU QUA CAN THIEP TREN CAC CHI SO SINH HOA
3.3.1. Hiéu qué can thiép sau 9 thang can thiép (To-Ty)

Ty 1¢ %

50 - = Nhom chimg 46.2

A5 = Nhom can thiép

40 A
35 -+
30

25

Thiéu mau Thiét sat Thiéu kem

Biéu @6 3.2. Mikc gidm ty 1¢ thiéu mdu, thiéu sit va thiéu kém

Nhan xét: Sau 9 thang can thiép tinh trang thiéu mau, thiéu st va
thiéu k&m d3 duogc cai thién rd rét & nhom can thi€p, murc giam cao hon
0 rét so voi nhom, sy khac biét cd y nghia théng ké véi p<0,05.



Bing 3.3. Thay déi nong dé IgA va IGF-1

Chish | Thoigian| Pomehime | NhO can fhidp
To 80,6 £ 35,9 79,8 £33,7
IgA trung binh Ts 83,7 £ 45,0 94,2 + 41,8
X +SD Ty 81,9 +31,8 90,7 +29,5%
(mg/dL) To-Ts 2,30 + 37,09 13,08 + 34,37
To-To 0,91 +25,45 13,06 + 33,69
IGF-1 trung binh To 84,6 + 37,6 81,9+343
X4SD To 95,0 £ 25,4 110,0 £26,2°
(ng/mL) To-To 9.23 £ 37.82 26,48 £ 35,73%%

* p<0,05, ** p<0,01 so voi nhom chirng (Mann-Whitney test).
4, p<0,05, so sanh trucdc va sau can thiép cung nhom (t-test ghép cap).

Nhan xét: Néng d6 IGF-1 da cai thién rd rét & nhom dugce can thiép
(110,0 + 26,2 ng/mL) so véi nhém chung (95,0 + 25,4 ng/mL) sau 9
thang can thiép. Twong ty, ndng d6 IgA ciia nhom can thiép c6 xu hudng
tang hon so véi nhom chirng, tuy nhién su khac biét nay chua c6 y nghia
théng ké.

3.3.2. Hi¢u qua sau 6 thang dirng can thiép (To-Tis)

Ty 18 % 47,7
50 -
40 -
30 -
20 -

Nhom ching Nhoém can thiép
Biéu db 3.3. Chi sé hiéu qud thé vé giam ty Ié thidu sit
Nhan xét: Sau 6 thang dung can thi€p, hiéu qua thé trong viéc giam

ty 1& thiéu sit van duoc duy tri 6 nhém dugce can thiép la 47,7% cao hon
so voi nhom ching 1a 37,4% (p<0,05).

Ty 16 %
S0 7 B Nhém ching
B Nhoém can thiép

10 A 2 2

IgA IGF-1

Biéu do 3.4. Chi sé hiéu qud thé vé giam ty Ié thiéu IgA va IGF-1
Nhan xét: Hiéu qua thd trong viéc giam ty 18 thiéu IGF-1 duoc duy
tri & muc cao & nhom dugc can thi€p (41,3%), trong khi do ty 1€ nay &
nhém chung 13 2% (p<0,05). Tuong ty, hi¢u qua tho trong viéc giam ty
1¢ thiéu IgA & nhom can thiép 14 23,6% cao hon so véi nhém chimg 2%.
3.4. HIEU QUA CAN THIEP TREN TiNH TRANG BENH TAT
3.4.1. Hiéu qua can thi¢p doi véi bénh Iy NKHH sau 9 thang can thi¢p

Ty 1é %o
60 - 56.2
= Nhom ching
50 - = Nhom can thiép
40 36.2
26.2 30
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Biéu db 3.5. Tan s6 mdic nhiém khudn hé hap
Nhan xét: Tinh trang NKHH 6 tré bi SDD thép coi duogc cai thién co
¥ nghia. Ty 1¢ tré khong mac NKHH lan ndo & nhoém can thiép cao hon
rd rét so véi nhom ching (56,2% so véi 36,2%, p<0,05). Tan s mic



NKHH >2 1an trong 9 thang can thiép ciing giam déng ké & nhom dwoc
can thi¢p so v&i nhém ching vaoi p<0,05.
3.4.2. Hiéu qua can thiép ddi véi bénh Iy tiéu hoa sau 9 thang can thiép

9Oly 1€ "7 a5
80
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20 13,8 8.7
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67,5

“ Nhoém chirng ® Nhom can thiép

Biéu db 3.6. Tan sé mdc tiéu chay cép
Nhan xét: Sau 9 thang can thiép, sb tré khong mic tiéu chay 1an nao
6 nhom can thiép cao hon han so véi nhém ching (85,0% so véi 67,5%,
p<0,05). Twong tu, s6 lan méc tiéu chay ciing di giam dang ké & nhom
duogc can thi€p so voi nhém ching.
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Biéu db 3.7. Cdi thi¢n tinh trang biéng tai cic thoi diém can thigp

Nhan xét: Tinh trang biéng an & nhom dugc can thi€p da duoc cai
thién mot cach 13 rét, tir 56,3% sb tré co biéu hién biéng an di giam
xudng con 22,5% sau 9 thang can thiép va ty 18 nay tiép tuc giam duy tri
sau 6 thang dung can thiép (20,6%).

Chuong 4
BAN LUAN

4.1. TINH TRANG DINH DUONG VA CHi SO SINH HOA MAU
CUA TRE TAI THOI PIEM BAT PAU NGHIEN CUU (Ty)

4.1.1. Tinh trang dinh duéng ciia tré tai thoi diém T,.

Tudi trung binh cta tré trong nhom nghién ctru la: 29,1 + 9,6
(thang). Ty 1¢ SDD & tré trai 1a 56,2% nhiéu hon tré gai 1a 43,8%.
Khéng cé su khac biét gitra cac nhom tudi cua tré trong nhom nghién
ctru. Tuong tu, ty 1é cac thé SDD & 2 nhom nghién ctru 13 twong dong
nhau: 100% tré SDD thap coi; 3,8% la tré SDD thé gay com va SDD thé
nhe céan la 35 - 41,3%.

4.1.2. Cac chi s6 sinh hoa tai thoi diém T,

Khoéng c6 sy khac biét vé nf")ng d6 hemoglobin, ferritin, k€m huyét
thanh, yéu t6 ting truong IGF-1 ciing nhu chi s6 mién dich IgA giita 2
nhém can thiép va nhom ching (p>0,05). Tinh trang thiéu sit va kém
trén tré SDD thép coi déu & muc do cao (>50%). S& di ty 1& nay trong
nghién ciru ciia ching t6i cao hon cac vung khac 1a do dbi tuong tham
gia nghién ctru 14 tré SDD thap coi. Hon nita, ltra tudi gia nghién ctru 1a
1-3 tudi, déy 1a thoi ky tré phat trién manh nhat, dé bi anh hudng boi ché
d6 dinh dudng khong hop ly.

4.2. HIEU QUA SAU 9 THANG CAN THIEP
4.2.1. Hi¢u qui can thiép ddi véi cac chi s6 nhan tric

Sau 9 thang can thi€p, cin ning cua tré ¢ ca nhom chiing va nhom
can thiép déu ting, tuy nhién can ning trung binh ctia nhom can thiép 1a



12,09 + 1,50 kg cao hon so voi nhom ching 11,61 = 1,61 kg (p<0,01).
Tuong tu, chidu cao trung binh ciia nhém can thiép (89,43 + 5,58 cm) cao
hon so v&i nhom chimg (87,98 + 6,04 cm) (p<0,01). Cu thé, muc ting chiéu
cao trung binh & nhom can thiép (7,85 + 2,15 cm) cao hon ¢ ¥ nghia thong
ké so voi nhom ching (6,94 = 1,54 cm), p<0,05. Hi¢u qua dat dugc 14, ty 1€
thép coi & nhom can thiép di giam mot nira (50%) sau 9 thang can thiép.
Trong khi d6, ty 18 nay ¢ nhém chimg tuy ¢6 giam nhung thap hon (25%).

Nhu vay, chi s6 can nang va chiéu cao ciing nhu chi s6 Z-score & tré
SDD thép coi dd duogc cai thién dang ké sau 9 thang can thiép. C6 thé
nhan théy su tac dong truc tiép ctia Viaminokid dén tinh trang dinh
dudng cua tré SDD thip coi trong nghién ctru 1a kha 15 rang. Boi 18,
ngoai viéc cung cip cac thanh phan acid amin, thi sy c6 mat day du vé s6
luong cta cac thanh ph?m nhu: canxi, phosphor, sat, k&m, selen, iod,
vitamin A, vitamin D3, vitamin B1, B3, B6, B12 di gop phan lam khau
phan an hang ngay cua tré c6 du dinh dudng. Hon nita, cac acid amin,
vitamin va khoang chat tham gia vao hau hét cac qua trinh chuyén hoa
ctia co thé, do d6 no6 cé vai trod truc tiép hodc gian tiép dén ting truong
clia co thé. Céc tac dong gian tiép cua vi khoang chét 1a gbp phan kich
thich sw ngon miéng lam tré an nhiéu hon, vi vay lugng thirc an tré dn
vao ciing nhu luong protein duoc cung cép nhiéu hon nén tac dong
nhanh dén tinh trang ting truéng cua tré. Hon nita, tré SDD thip coi
thudng thiéu hut nhiéu vi chat ciing mét luc, két hop véi ché d6 an nghéo
chat dinh dudng, thiéu niang lugng truong dién nén bd sung da vi chat va
acid amin 1a can thiét dé giup tré dat duoc ting trudng t6i wu. Tuy nhién,
can co nhitng nghién ciru tiép theo dé danh gia mot cach khach quan vé
hiéu qua bd sung san phdm gidu acid amin va vi chit dinh dudng
(Viaminokid) cho tré thip cdi ciing nhu nhiing tré c6 nguy co thap coi.
4.2.2. Hiéu qua can thiép ddi véi chi s6 Hb, chi sé sinh hoa mau, chi
s0 ting truéng va chi s6 mién dich.

v Swthay déi chi sé Hb va 1y 1¢ thiéu mdu, thiéu sdit

Két qua nghién ctru cho thiy, ndong do Hb trung binh sau 9 thang can
thiép da tang 1én dang ké (123,4 = 11,1 g/L) so véi thoi diém ban dau T,

(108,8 £ 11,4 g/L) va cao hon so v6i nhom chung (117,5 + 10,7 g/L) voi
p<0,05. Tuong ty, ty 18 thiéu mau da giam 31,3%, thiéu sit giam 18,8%.
Nhu viy, bd sung Viaminokid c6 kha ning hdi phuc thinh trang thiéu
mau, thiéu sét cta tré SDD thép coi. Su cai thién vé n<‘3ng d6 hemoglobin,
sat huyét thanh trong nghién ctru nay c6 thé 1a do sw c6 mat cua sat,
vitamin B12 va céac acid amin la thanh phﬁn dinh dudng co ban trong
viéc tao hdng cau vi vay lam ting lugng Hb ciing nhu ting dy trit st cho
co thé.

v’ Swthay déi nong do kém huyét thanh va 1y 1é thiéu kém

Sau 9 thang can thiép, nong d6 kém huyét thanh ctia nhém can thiép
(12,0 £ 1,4 pmol/L) cao hon c6 ¥ nghia so v6i nong d6 kém huyét thanh
cua nhém ching (10,7 + 2,0 umol/L) véi p<0,05. Tuong tu, mirc gidm ty
1¢ thiéu k&m & nhém can thiép (46,2%) cao hon so véi nhom ching
(12,5%). Biéu nay c6 thé 1y giai, bén canh bd sung ham lugng kém cao
(dap g 100% nhu cau cua tré), Viaminokid con cung cip thém céac yéu
t6 vi lugng va acid amin thiét yéu gitip hép thu kém tot hon, vi thé lam
giam dang ké tinh trang thiéu kém & tré. Két qua cua chang toi phit hop
v6i nghién ctru cia Nguyén Thanh Ha (2012), Tran Thi Lan (2013): b
sung da vi chét trén tré SDD thip cdi ¢6 tac dung cai thién ndng do kém
huyét thanh ciing nhu ty 1& thiéu kém.

Sw thay doi chi sé ting truong IGF-1

Piém dang ghi nhan trong nghién ctru nay 1a sy thay ddi vé chi sd
tang truong IGF-1. Nong do IGF-1 di tang hon c6 ¥ nghia & nhom duoc
can thiép (110,0 + 26,2 ng/mL) so v&i nhém ching (95,0 + 25,4 ng/mL)
voi p<0,05. Ly giai cho viéc cai thién chi s6 IGF-1 sau can thiép 1a do
Viaminokid c6 day di acid amin va vi chit dinh dudng can thiét (kém,
selen, iod), trong d6 phai ké dén vai trd ctia kém da gitp cai thién nong
d6 IGF-1 huyét thanh coa tré. K&m 1a chét xtc tac khong thé thiéu cua
ARN-polymeraza, c6 vai trd quan trong trong qua trinh nhan déi AND,
téng hop protein. Bén canh do6, sy c6 mat cua kém da thuc day qua trinh
sinh tong hop va diéu hoa chic ning cia truc hormon dudi ddi GH, vi
thé 1am ting ndng d6 IGF-1 trong huyét thanh. Két qua ciia ching t6i



ciing pht hop vai nghién ctru cia Nguyén Xuan Ninh, ¢ mdi twong quan
gitta nong d6 kém voi nong do IGF-1 trong co thé. Tac gia cling nhan
thay, nong do IGF-1 huyét thanh ting & nhom dugc bo sung kém.

Sw thay déi vé chi s6 mién dich IgA

Hiéu qua can thiép ddi voi chi s6 IgA chua thuc su 15 rang, nhung sy
thay di vé ndng do IgA ¢ xu hudng ting sau 9 thang can thiép. Nong do
IgA cta nhom can thi¢p (90,7 £29,5 mg/dL) tang hon so v6i nhom chiing
(81,9 + 31,8 mg/dL). Tuy nhién, sy khac biét khong c6 y nghia thong ké
(p>0,05). Piéu nay co thé 1y giai, cac acid amin va vi chit dinh dudng da
gop phan tryc tiép diéu hoa va ting tinh mién dich cho co thé tré. Bén
canh do, viéc bd sung thém cac thanh phé”ln dinh dudng khac nhu:
vitamin A, D, kém, selen trong Viaminokid ciing c6 tic dung hd trg ting
cuong mién dich thong qua cai thién mién dich dich thé va mién dich qua
trung gian té bao.

4.2.3. Hiéu qua can thiép ddi véi tinh trang bénh tat caa tré

Hiéu qud doi véi bénh Iy hé hip:

Diém dang ghi nhan trong nghién ctru 14 tinh trang mic bénh duong ho
hép di cai thién déng ké sau 9 thang can thigp. C6 i 56,2% s6 tré khong bi
NKHH 1an nao trong khoang thoi gian can thiép. Nhu viy, bd sung
Viaminokid di c¢6 hiéu qua trong viéc giam ty 18 cling nhu tan sudt mic
NKHH & tré SDD thip coi. C6 thé 1y giai ring, Viaminokid véi thanh
phén chinh 1a kém, selen, vitamin A, D va céc acid amin da tac dong tich
cuc dén chire nang va sy hoi phuc cua biéu mo va hé théng cac co quan
trong co thé 1am giam nguy co nhidm trung, dic biét NKHH. Boi 18,
vong xodan bénh 1y nhiém tring & tré SDD dugc hinh thanh tir nguyén
nhan thiéu protein va cac vi chét dinh dudng. Khi tré an khong du vé sb
luong va chit lugng thanh phin protein va vi khoang chét s& lam giam
mién dich, gop phan lam ting tan xudt mic cic bénh nhidm trung, dic
biét NKHH ¢ tré em.

Hiéu qud déi véi bénh tiéu hod:

Diém déng ghi nhan nira trong nghién ctru ciia chung toi 14 tinh trang
mic bénh dudng tiéu hoa da cai thién dang ké sau 9 thang can thiép. C6
ti 85% so tré khong bi tiéu chay lan nao trong khoang thoi gian can
thiép. Pong thoi, ty 1¢ tré mac 1 lan tiéu chay & nhém chimg 14 23,8%
con ¢ nhom dugce can thiép chi gap 13,8% cac truong hop. Ly do cai
thién tinh trang tiéu chay ciia tré co 1& do thanh phin bd sung cia
Viaminokid ¢6 ham luong k&m, vitamin A va vi chét dinh dudng cao di
gitp duy tri sy toan ven cua t& bao niém mac rudt va té bao biéu mo
thong qua thuc day su phat trién cua té bao gitip bao vé té bao, chéng lai
su pha huy cua cac gdc tu do trong nhitng phan mg viém, ngin can tinh
trang tiéu chay.

Hiéu qud déi véi tinh trang biéng an:

Két qua nghién ctru cho thay, tir 56,3% s tré ¢6 biéu hién biéng an,
sau 9 thang can thiép da giam xudng con 22,5%. Trong khi dé, ty 1& nay
& nhém chimg tuy c6 giam nhung khong déng ké tir 58,8% xudng 43,8%.
Diéu nay c6 thé 1y giai, do thanh phan b sung co chira lysine va kém da
kich thich sy ngon miéng nén lam giam tinh trang biéng an cia tré.

4.3. HIEU QUA DUY TRi SAU 6 THANG DUNG CAN THIEP
4.3.1. Hiéu qua cai thién trén chi sé nhin tric

Hiéu qua can thiép Viaminokid trén chi sé can ning, ciing nhu chi s6
Z-score van duoc duy tri va kéo dai sau 6 thang ding can thiép. Mirc
tang chiéu cao tich lity & nhém can thiép cao hon nhém chimg 1,22c¢m.
Tuong tu, cé sy thay dbi rd rét vé mire tang chi s6 Z-score CC/T va mirc
giam ty 1& SDD thip coi & cac giai doan can thiép. Piéu dé goi ¥ ring,
can thiép bd sung acid amin va vi chit dinh dudng cin khoang thoi gian
du dai dé phat huy tac dung cia vi chat dinh dudng, boi 18 von di tré
SDD thép coi ¢6 tinh trang thiéu dinh dudng trAm trong. Bén canh do,
mot sd vitamin va vi chat dinh dudng khong duoc dy trir trong co thé két
hop véi khiu phan an cia tré chua dap tmg di nhu cau nén sau khi ding
can thi¢p tac dung duy tri c6 xu hudng giam.



4.3.2. Hiéu qua cai thién trén cac chi so sinh hoa mau

Sau 6 thang can thiép, ndng d6 ferritin ciia nhém dugce bd sung
Viaminokid van ting duy tri cao hon so v6i nhém chting mot cach cé y
nghia thng ké (p<0,05). Tuy nhién, ndng d6 k&m huyét thanh cta ca
nhém can thiép va nhom chimg 12 it thay doi, tham chi ndng d¢ Hb c6 xu
hudéng giam nhung van duy tri trong gi6i han binh thuong. Tuong tu, ty
1¢ thiéu mau, thiéu sat, thiéu kém, thiéu IgA, IGF-1 ¢ nhoém can thiép van
tiép tuc giam duy tri sau 6 thang ding can thiép.

KET LUAN

1. B6 sung Viaminokid cé hiéu qua cai thién cac chi so6 nhén tric cho
tré SDD thép coi:

- Sau 9 thang can thiép.: Cé su cai thién 10 rét ca vé can nang, chiéu cao
cling nhu chi s§ Z-score & nhom dwogc bd sung Viaminokid. Ty 1& SDD
thip coi giam & nhom can thiép (40,0%) nhiéu hon so v6i mirc giam &
nhom ching (20,0 %).

- Sau 6 thang ditng can thiép:_Can niang va chidu cao cua tré van tiép
tuc tang duy tri & nhom duoc bd sung Viaminokid (p<0,05)._ Twong tu,
chi s6 Z-score ciing nhu ty 18 cac thé SDD van dugc duy tri cai thién & ca
2 nhom, tuy nhi€n muc cai thién & nhom can thi¢p cao hon.

2. Bo sung Viaminokid cé hi¢u qua tich cuc trén mdt sé chi s6 huyét
hoc va héa sinh & tré SDD théip coi:

- Sau 9 thang can thiép: C6 sy cai thién rd rét ca vé ty 1& va nong do
Hb, ferritin, k&m huyét thanh ciing nhu chi sé mién dich IgA, yéu t6 ting
truong IGF-1 & nhoém b sung Viaminokid (p<0,05). Mirc giam ty 1&
thiéu sit, kém ¢ nhom can thiép 1an luot 1a 18,8% va 46,2% cao hon mtc
giam ¢ nhom chung 1a 3,7% va 18,8% (p<0,05).

- Sau 6 thang dirng can thiép: O nhém can thiép, ty 1& thiéu méu, thiéu
sat, thiéu kém, thiéu IgA, IGF-1 vén tiép tuc giam duy tri sau 6 thang
durng can thiép.

3. B0 sung Viaminokid da c6 hiéu qua cai thién tinh trang mic bénh
NKHH va tiéu chay va biéng in ¢ tré SDD thip coi:

- Sau 9 thang can thiép:_Tinh trang mac bénh NKHH, tiéu chay va biéng
an duoc cai thién ¢ nhom tré dugc bd sung Viaminokid. S6 ngay mic va
s6 1an mac NKHH, tiéu chiay ¢ nhém can thiép thip hon nhém ching qua
cac giai doan can thiép. Ty 1é tré khong mac NKHH, tiéu chay ¢ nhom
can thi€p (56,2% va 85%) cao hon ro rét so vai nhom chung (36,2% va
67,5%) véi p<0,05.

- Sau 6 thang dirng can thiép: Tinh trang tré méc cic bénh NKHH va
bénh 1y tiéu hoa van tiép tuc giam duy tri sau 6 thang ding can thiép.

KHUYEN NGHI

Dé hoat dong phong chéng SDD thép cdi ¢ nudce ta co hiéu qua, md
hinh bd sung san pham giau acid amin va vi chit dinh dudng
(Viaminokid) tai huyén Luc Ngan, tinh Bic Giang nén duoc déy manh
trién khai tai cdng déng, dac biét cho tré em ¢ cac vung sau, xa noi diéu
kién kinh té con kho khin va ty 18 SDD thip coi con & mirc cao.

Day manh cong tac tuyén truyén dé cong dong hiéu rd sy can thiét
ctia ché d6 dinh dudng hop 1y cling nhu vai trd ciia bd sung acid amin va
vi chat dinh dudng ddi véi strc khoé va bénh tat & tré em.

Can c6 nhimg nghién ctru twong ty, tiép theo vé& hiéu qua bd sung
san phdm giau acid amin va vi chét dinh dudng cho nhing tré thap coi
cling nhu nhiing tré c6 nguy co thip coi v6i qui mé rong hon va ¢ nhidu
vung sinh thai.
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INTRODUCTION

Stunting and micronutrient deficiencies in children under 5
years old are significant public health concern. Lack of
micronutrients influences the development of the mind, the physique,
the physiology of children. As a consequence, not only does the child
become stunting or underweight but also reduces the ability to learn,
increases the risk of illness and death. Lack of protein and minerals
are closely related to nutrition status. When children do not eat
enough in quantity and quality of protein and minerals will reduce
immunity, contributing to increasing the frequency of infections
such as diarrhea, respiratory infections in children.

In the world, there are many studies that intervene in
multicenter supplementation for stunted children. However, in our
country, few studies have evaluated the effect of amino acids and
micronutrient supplementation for stunted children. Therefore, we
proceed with the topic: "Study on effectiveness of Viaminokid
supplementation for children aged 1-3 years old with stunting"
with the following objectives:

1. Evaluate the efficacy of Viaminokid supplementation for growth
status in children aged 1-3 years old with stunting after
intervention.

2. Evaluation of changes blood biochemical parameters:
Hemoglobin, ferritin, serum IGF-1, IgA in children aged 1-3 years
old with stunting after supplemental intervention Viaminokid.

3. Evaluate the effectiveness of Viaminokid interventions for the
frequency of respiratory infections and diarrhea in children aged 1-
3 years old with stunting after intervention.

1. Necessity of the research
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In the world, many studies have intervened to supplement
nutritional products for stunted children. In Vietnam, recent studies
that have intervened for children with stunting at community as
micronutrient supplements (calcium, iron, zinc, vitamin A, vitamin
D). However, these interventions were mainly focused on the use
of multiple micronutrients without any intervention in the efficacy
of essential amino acids and micronutrients for children with
stunting. Thus, intervention by supplementation of amino acids and
micronutrient supplementation may be effective measures to break
the chain of twists associated with malnutrition and disease. Based
on the actual needs, Viaminokid products contain essential amino
acids and micronutrients meeting 30 - 50% of daily needs is
necessary for stunted children, especially for children in remote
areas, especially difficult areas.

2. New contributions of the thesis

This is the first intervention study in Vietnam on nutritional
products supplemented with essential amino acids and
micronutrients for stunted children. Research has provided
scientific evidence to confirm that in addition to the role of
micronutrients, the addition of amino acids is essential for stunted
children. In fact, that lack of protein in children's diets in rural and
mountainous areas is quite common.

The research has evaluated the effect of products with amino
acids and micronutrients rich (Viaminokid) in improving the
anthropometric indicators, blood biochemical parameters as well as
immunization status for stunted children. Stunting was halved
compared with pre-intervention. Similarly, iron deficiency was
reduced by 18%, zinc deficiency was 46.2% lower than pre-
intervention. The IGF-1 growth rate and immunological index
were also significantly improved in the intervention group. In
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addition, the respiratory infections disease and digestive diseases
(diarrhea, anorexia) have also been significantly improved.
3. Thesis structure.

The thesis is presented in 128 pages. In addition to the introduction
(3 pages), the conclusion (2 pages) and the recommendation (1 page),
there are 4 chapters including: Chapter 1: Literature review (38 pages);
Chapter 2: Methodology (21 pages); Chapter 3: Results (32 pages);
Chapter 4: Discussion (31 pages). The thesis has 27 tables, 8 figures, 17
charts, 139 references (Vietnamese: 35; English: 104).

Chapter 1
LITERATURE REVIEW

1.1. Stunting overview.

v’ In the world

Analysis of data on 576 surveys in 148 developed and
developing countries showed that the number of stunted children
has decreased from 253 million (1990) to 171.4 million (2010),
which is expected to decrease to 142 million by 2020.

v In Vietnam

In Vietnam, despite many achievements in the prevention of
malnutrition, the prevalence of stunted children in our country is
still high. In particular, the period of highest risk of stunting was
from 12-24 months old and remained high for up to 60 months.
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Figure 1.1. The situation of stunted children under 5 years old in
Vietnam

1.2. The situation of amino acids and micronutrient

deficiencies and interventions

v’ In the world

In developing countries, the diets of households are mainly
cereals. As a result, deficiency of essential amino acids and
micronutrients is also common. Therefore, amino acid
supplementation in food has also been implemented in many
countries. Recently, a combined study of 18 intervention trials
(2017) in children aged 6-35 months found that protein
supplements improved growth both weight and height for stunted
children.

In addition, micronutrient deficiencies in developing countries
are high. Currently, around 2 billion people worldwide are at risk
of multiple micronutrient deficiencies. It is estimated that around
17.3% of the world population is at risk of zinc deficiency, 600-
700 million people in iron deficiency anemia. Recent research by
Shafique (2016) on the effects of micronutrient supplementation in
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6 months for 467 low birth weight infants in Bangladesh has
shown that the prevalence of stunting in the supplemented children
was significantly lower than in the control group.

v’ In Vietnam

According to the National Institute of Nutrition (2015), the
prevalence of anemia in children under 5 years old is 27.8%. The
research by Tran Thi Nguyet Nga (2017) on 263 children aged 12-
36 months showed that the prevalence of vitamin D deficiency was
high (44.1-56.8%).

There were many studies on the efficacy of nutritional
supplements such as lysine and micronutrient supplement for
children aged 6-12 month old by Nguyen Thi Hai Ha (2012).
Similarly, research by Tran Thuy Nga (2015) on the efficacy of
multivitamin  supplementation has shown a significant
improvement in zinc deficiency, iron deficiency, and nutritional
status.

1.3. The role of amino acids and micronutrients in stunted
children.
1.3.1. The role of amino acids in immune function and growth.

In children, the assimilation process strongly takes place, the
role of the amino acids is extremely essential. There are four
essential amino acids or deficiencies in the diet: lysine, threonine,
tryptophan and methionine. Therefore, when children do not eat
enough in quality and quantity of protein can be reduced the
immunity, contributing to increasing the frequency of infections. In
addition, protein deficiency is also closely related to stunting.

1.3.2. Effect of GH/IGF-1 hormone on growth in children.

In recent years, more and more studies have examined the role
of GH/IGF-1 in the growth and development of children. Many
studies show that lack of energy protein deficiency, zinc deficiency
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reduces the process of IGF-1 biosynthesis from the liver. Serum
IGF-1 levels were closely correlated, linear with the Z-score (WA,
HW). Children with WAZ or HAZ less than -2SD had significantly
lower IGF-1 levels than those with WAZ or HAZ greater than -2SD.

SMS 6HRH vs, SMS (tang) can bang

<«-- Tiét GH (gidm) 1)

< GHbam vao thy thé GHR
Tt (gidm)

“--- Truy#n thong tin sau GH giam han ché protein
Biéu hién gen IGF-1 (giam)

Ternary o Van chuyén GF-1 két hop véi protein (giam)

Q omplex Thai trir IGF-1 (ting van chuyén protein)

IGF-1ngoai bién x N 1 pare
(gi%m) Nong do IGF-1 (giam)

IGF-1 gén két tw do voi IGF-1R gidm

Chart 1.1. Summary of abnormalities in the GH-IGF-1 axis
caused by protein-calorie malnutrition
1.3.3. The role of micronutrients in immune function and
growth in stunted children

Recent studies have shown that children with stunting often
lack many micronutrients such as vitamin A, vitamin D, iron, zinc,
calcium, selenium, etc.

Zinc is a necessary cofactor for the activity of many enzymes
and hormones. Zinc deficiency leads to reduce the function of most
immune cells, including T-cells, B-cells and macrophages and
increasing the risk of infection. In addition, iron's role in growth
and immunity has been documented in many studies. Iron
deficiency of the immune response decreases and affects the
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activity of macrophages. Similarly, calcium also has an important
role, especially during the growth of children. If calcium is not
adequately provided, it will affect the growth of the skeleton
resulting in rickets, stunting. At present, the role of selenium is
becoming more and more known. Selenium is a micronutrient,
essential for antioxidant activity to protect cell membranes and cell
nuclei from damage. Furthermore, selenium also has an important
role in the growth and development of the body.

In addition to the role of the vitamins are also important.
Vitamin A is one of the vitamins that have an essential role in the
body's immune system. The role of vitamin D is enrolled to activate
a non-specific immune system and decreasing the specific immune
system. Vitamin D deficiency is associated with increasing risk of
influenza virus infection and acute respiratory infections in
children. Furthermore, vitamin D has important role in the growth
of height in children. Other micronutrients are also known for
growth and immunity, such as iodine, folic acid, B vitamins, etc.

Chapter 2
METHODOLOGY
2.1. Location and time
2.1.3. Location: Tan Hoa and Giap Son Village, Luc Ngan district, Bac
Giang province.
2.1.4. Time: From 2011 September to 2013
2.2. Subject: Children from 1-3 years old living in 2 communes (Tan
Hoa and Giap Son) at Luc Ngan district, Bac Giang province.
2.2.1. Selection Criteria
- Stunted children with Z-score height/weight < - 2 (criteria WHO,
2000).

- Without any chronic disease or birth defects.
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- Not using any micronutrients supplementations.
- Agreement of the family to let the child participate in the study.
2.2.2. Exclusion criteria
- The baby has a history of preterm birth, low birth weight
<2500 grams, fetal preterm.
- Severe anemia (Hb < 6 g/dl).
- Children who use less than 70% of products at the end of the
study
- Children have been involved in another nutritional use trial.
2.3. Study design
2.3.1. Study design
Community intervention trial, randomized controlled patients and
pre - post intervention assessment.
2.3.2. Sample size
Use the formula for intervention trial to assess the mean
difference between two study groups at the end of the intervention.

2x[(Za-wry + Zap) o ]?

pl - p2

Sample size for Z-score: Estimated difference between disease
group and control group for Z-score: pul-p2 = 0.5 cm; [J = 0.95; n =76
children/group. Sample size for difference in IgA concentration: pl-pu2 =
0.5 mg/mL; [J = 1,3; n =71 children/group. After calculation, the sample
size was 76 children/group, plus 20% of children who maybe give up.
Thus, there will be 90 children/group, the total number of subjects of the
two groups is 180 children.

2.3.3. Sample size technique.

Step 1: Choose village and district

- Choose district: Luc Ngan district of Bac Giang.

- Choose village: Select 2 villages with similar economic conditions
and living standards



Step 2: Sample technique
Use the multi-stage sampling method:

- Screening of children with stunting: In each village, make a list
of children from 1-3 years old meet the above criteria.
- Targeted subjects: Stunted children met all the criteria.
- Paired: The total number of stunted children in the 2 villages is
divided into 3 age groups, suitable for age group and sex (Group 1:
12-23 months, group 2: 24-35 months, group 3: 36-47 months).
Step 3: Group:
- Group 1 (Intervention group): Normal diet with viaminokid in 9

months.
- Group 2 (Control group): Normal diet with placebo in 9 months
2.3.4. Study process.
2.3.4.1. Subject investigation.
- Screening: Over 796 children from 1-3 years old living in 2 villages
(Tan Hoa and Giap Son), we selected 220 children with stunting. After
screening, 184 stunted children were eligible.
- The first survey (To): Conducted with 184 eligible children.
- During the intervention period (To-To): During 9 months of
intervention, 24 children were not eligible for the intervention.
Therefore, the results were analyzed in 160 infants (control group
with 80 children and intervention group with 80 children).
- After 6 months after interventional time (Tis), 24 children were
excluded from the study. Thus, the data after 6 months of
intervention was analyzed on 136 children.
2.3.4.2 Selection and training of staff involved in the study
v’ Select collaborators and supervisors.
- 2 collaborators / 1 village.
- The whole process of research was supervised by 2 central
supervisors (1 supervisors were Hanoi Medical University researcher,
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1 supervisor of nutritional institute) and supervisor of Luc Ngan

district’s medical center.

V' Training for supervisors and collaborators and caregivers.

2.3.4.3. Intervention

- Intervention group: Viaminokid (2 packs per day).

- Control group: Children are given Pacebo (2 packs per day). At

the end of the study, the control group will receive 3 months free

Viaminokid.

v' Single blind in research: Collaborators, mothers do not know
the nature of the two types of products. The product is presented
in the oral packaging as Viaminokid. Collaborators, mothers only
identified Viaminokid (Viaminokid 1) and Placebo (Viaminokid
2) via the name with numbers 1 and 2.

v Viaminokid and Placebo components:

*) Viaminokid (For intervention group with the name is

Viaminokid 1): The main ingredients are Swiss yeast amino acids

and Danish premixes: 5 amino acids (lysine, threonine, arginine,

methionine, taurin), 8 vitamins (A, D, E, B1, B3, Bs, By, B12) va 6

minerals (sét, k&m, selen, iod, canxi, mangan).

*) Placebo (For control group with the name is Viaminokid 2): The

main ingredient is glucose and lactose, with the sweet smell of

milk.

*) Viaminokid and Placebo: The Nutrition Center of the National

Institute of Nutrition Research, in collaboration with the Hai

Duong Pharmaceutical Products HADUPHACO production, has

been tested on the safety and acceptability of children. Post-

production products are randomly checked for product quality.

2.3.5. Method of data collection and assessment criteria

The information collected included: General information on
demographics, diet, anthropometric indicators, disease status and test

indices at To, Ts, To and after stopping the intervention (T}s)

Indicators of anthropometry



11

- Weight, height: weighing method, based on WHO technique,
2006.

- Age based on WHO criteria (2006).
- Classification of nutritional status of children according to WHO
(2006): Children were assessed as malnutrition when WAZ, HAZ,
WHZ < -2SD.
Disease index

Diagnosis criteria for diarrhea and acute respiratory infections
are in accordance with the guidelines of the Integrated
Management of Children Infection (IMCI).
- Respiratory infections: Children are diagnosed with acute

respiratory syndrome when they have cough, fever, runny nose,
shortness of breath, rapid breathing (>40 times / minute).
- Diarrhea: Children are considered to be diarrhea when they have
loose stools or have blood stool > 3 times a day. The duration of
diarrhea <14 days was diagnosed as acute diarrhea, > 14 days was
prolonged diarrhea, if bloody mucus in the stool is dysentery.
- Picky eating: 1) Refuse to eat (do not eat 2 meals a day) or take
long food in mouth (over 30 minutes/meal); 2) Do not eat half the
amount of food compared to the age (one day); 3) Oral intake > 1/2
the amount of food, but due to force to eat and over time eat (over
30 minutes).
Test indicators

Tests carried out in Micronutrients Department of the National
Institute of and Medlatec Hospital. Test parameters are assessed
according to WHO criteria:
- Hb: When blood hemoglobin levels <110 g/L: anemic.

- Serum ferritin: When concentrations <12 pg/L: iron deficiency.
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- Serum zinc: When the concentration is <10.7 pmol/L: zinc
deficiency.

- Serum IgA: When concentration <70 mg/dL: reduced.
- IGF-1: When concentration <50 ng/mL: reduced.
Data processing and analysis

Data was entered by EPIDATA software. Anthropometric data
was processed by WHO Anthro software, 2006. All data were
analyzed by using SPSS 16.0 software. Tests () test, test t-pair,
Mann-Whitney test, Fisher exact test) are appropriately selected to
ensure accuracy.
2.3.8. Ethics

The study was approved by the Ethics Council of the National
Institute of Nutrition. Parents are informed about the purpose,
rights and responsibilities of participating in the study and
voluntarily participate in the study. The study participants received
nutritional counseling before intervention.

Chapter 3
RESULTS

3.1. GENERAL INFORMATION

The study was conducted in two communes (Tan Hoa and
Giap Son). 796 children aged 1-3 years old were screened, 184
stunted children were eligible to participate in the study, and 24
were excluded from the study. Therefore, the results of the study
were evaluated on 160 children (control group 80 children and

intervention group 80 children). Similarly, after 6 months of
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stopping intervention, 24 children were excluded, so data were
analyzed on 136 children

3.1.1. Demographic characteristics of the participants

- The main occupations of mothers are farming and forestry.

- The average age of the subjects was 29,1 = 9,6 (months).

- The prevalence of stunted children in boys was 56.2%, in
girls was 43.8%.

3.1.2. Nutritional status and biochemical index of children at
the time of initiation of intervention (To).

- There was no difference in the anthropometric index as well as
nutritional status between the two groups at baseline (p>0.05).

- Similarly, there were no differences in blood biochemical

parameters (iron, zinc, IgA, IGF-1) between the two groups.

14

3.2. EFFICIENCY OF INTERVENTION ON THE
ANTHROPOMETRIC INDICATORS
3.2.1. Efficiency of intervention after 9 months (To-T9)
Table 3.1. Efficacy on anthropometry
Control Group Intervention Group
Variable  Time p’
(n=80) (n=80)
To 10,29 £ 1,91 10,30 £ 1,63 >0,05
Ts 10,75 £ 1,62 11,23 £ 1,46 <0,05
Weight
To 11,61 £1,61 12,09 £ 1,50 <0,01
(kg)
To-Ts 0,40 = 1,05 0,79 + 1,02 <0,05
To-To 1,32+ 0,93 1,78 £ 1,22 <0,05
To 81,04 + 6,42 81,10 + 6,42 >0,05
Ts 84,72 + 6,13 85,09 £ 6,11 <0,01
Height
To 87,98 £ 6,04 89,43 £5,58 <0,01
(cm)
To-Ts 3,42+ 1,20 3,94 +2,18 >0,05
To-To 6,94 + 1,54 7,85 +2,15 <0,05

*) Mann-Whitney test.
Values expressed as median £SD

The table shows that intervention group with mean weight gain
(1.78 £ 1.22 kg) was significantly higher than control group (1.32
+ 0.93 kg) with p<0.05. Similarly, the mean height increase in the
intervention group (7.85 = 2.15 cm) was also significantly higher

than in the control group (6.94 + 1.54 cm).
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Table 3.2. Change the Z-score

Control Intervention
Variable Time group group
(n=80) (n=80)
To - 1,84+ 0,88 - 1,78 £0,91
] Ts -1,88+ 0,71 -1,65+0,64%2
Weight/Age (WAZ) .
To - 1,80 £ 0,64 -1,55+0,79*
To-Ts -0,05+ 0,69 0,13 +0,75
To-To 0,04 £0,61 0,25+ 0,87
To -2,68+ 0,54 -2,65+0,53
Ts -2,58+ 0,56 -2,39+0,60™
Height/Age (HAZ) To -2,46 £ 0,65 -2,30+£0,56 "2
To-Ts 0,09 + 0,33 0,28 £ 0,65"
To-To 0,22 +0,42 0,39 +0,35™
To - 0,65 £ 0,86 - 0,61 £0,79
Weight/Height
T -0,62+0,82 - 0,54 £ 0,68
(WHZ) 5 b b b b
To -0,58 £ 0,722 - 0,44 + 0,842
To-Ts 0,02+ 0,81 0,05+ 0,83
To-To 0,07 +0,75 0,18+ 0,93

* p<0,05, **p<0,01 compared with the control group (Mann-Whitney test).

¢ p<0,05; %, p<0,01; comparison before and after the intervention of the same
group (t-test-pair).

Values expressed as median £SD

The table demonstrates that after 9 months of intervention, the
Z-score changed significantly in all groups. The HAZ score in the
intervention group (0.39 + 0.35) was significantly higher than in
the control group (0.22 + 0.42) with p<0.05. Similarly, the WAZ-



17

score in the intervention group (0.25 + 0.87) was also higher than
the control group (0.04 + 0.61) with p<0.05.
3.2.2. Effective after 6 months of stopping intervention (T9-T15)

mIntervention Group

% 100 100 = Control Group
100 - 83.8
3 80
75
80 - 67,5 60
60 - 50
40
20
0 4 - ; - - ; :
TO TS T9 T15

Figure 3.1. Effective on the rate of stunting.

The figure illustrates that the prevalence of stunting has been
significantly reduced through intervention periods. After 9 months of
intervention, the prevalence of children with stunting was reduced to
60% and after 6 months of stopping intervention, stunting was reduced
by half (50%).

3.3. EFFICIENCY OF INTERVENTION ON BLOOD
BIOCHEMICAL PARAMETERS
3.3.1. Effective after 9 months of intervention (To-To)

% mIntervention Group 46,2
30 = Control Group

40 - 31,3
30 -

18,8
20 -

10 - 3,7

Anemia Iron Deficiency Zinc Deficiency
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Figure 3.2. The rate of anemia, iron deficiency and zinc
deficiency.
The results indicate that after 9 months of intervention,
anemia, iron and zinc deficiencies were significantly improved in
the intervention group, statistically significant differences with

p<0.05.
Table 3.3. Changes in IgA and IGF-1 levels

Variable Time Corz::lm:l 8g(;')oup Interv((:lniuz);(l))group
To 80,6 = 35,9 79,8 + 33,7
TgA Ts 83,7+45,0 94,2 +41,8?
(mg/dL) Ty 81,9+ 31,8 90,7 £29,52
To-Ts 2,30 £37,09 13,08 + 34,37
To-To 0,91 £ 25,45 13,06 33,69 "
IGF-1 To 84,6 £37,6 81,9 + 34,3
(ng/mL) To 95,0+ 254 110,0 £26,2°
To-Toy 9,23 + 37,82 26,48 £ 35,73**

* p<0,05, **p<0,01 compared with the control group (Mann-Whitney test).
2 p<0,05, comparison before and after the intervention of the same group (t-test
pairing).

The table demonstrates that IGF-1 levels were significantly
improved in the intervention group (110.0 £ 26.2 ng/mL)
compared with control group (95.0 + 25.4ng/mL) after 9 months of
intervention. Similarly, I[gA concentration of the intervention group
tended to increase more than the control group, but the difference
was not statistically significant.

3.3.2. Effective after 6 months of stopping intervention (To-T1s)
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Y%

47,7
60 -

40 -

0 T ;
Control Group Intervention Group
Figure 3.3. Effective in reducing iron deficiency.

The figure shows that after 6 months of stopping intervention,
the reduction in iron deficiency was maintained in the intervention
group of 47.7%, compared with 37.4% in the control group
(p<0.05).

%
501 ¥ Control Group
. :
40 - Intervention Group
30 -
20 -
10
>
0
IgA IGF-1
Figure 3.4. Effective in reducing the rate of IgA and IGF-1
deficiencies.

The figure illustrates that effective in reducing IGF-1
deficiency was maintained at a high level in the intervention group
(41.3%), while the control group was 2% (p<0.05). Similarly, IgA
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deficiency in the intervention group was 23.6% higher than in the
control group with 2%.

3.4. EFFICIENCY OF INTERVENTION ON DISEASES
STATUS

3.4.1. Efficiency of intervention for respiratory infections after
9 months of intervention.

%
60 - 56,2
= Control Group

50 - " Intervention Group

40 36,2

30
20 -

10 -

0 T
Normal 1 Time 2 Times >3 Times

Figure 3.5. Frequency of respiratory infections.

The figure gives the information about the percentage of
children who did not have acute respiratory infections in the
intervention group was significantly higher than in the control
group (56.2% and 36.2% with p<0.05). Frequency of acute
respiratory infections > 2 times during 9 months intervention was
significantly reduced in intervention group compared with control

group (p<0.05).

3.4.2. EFFICIENCY OF INTERVENTION ON DIGESTIVE
DISEASE AFTER 9 MONTHS OF INTERVENTION
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Figure 3.6. Frequency of acute diarrhea

The results illustrate after 9 months of intervention, the
number of children without diarrhea in the intervention group was
significantly higher than the control group (85.0% compared with
67.5%, p<0.05). Similarly, the frequency of diarrhea was also
significantly reduced in the intervention group compared to the

control group.

Y%
70 |

60
50

40 Control Group

@mm=pnom chung
30

20

10

0 !

TO T5 T9 T15

=meIntervention Group
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Figure 3.7. Picky eating status

According to the figure above, picky eating in the intervention
group was significantly improved, with 56.3% of children reduced
to 22.5% after 9 months of intervention and maintained at 20.6%
after 6 months of stopping intervention.

Chapter 4
DISCUSSION

4.1. NUTRITIONAL STATUS AND BLOOD BIOCHEMICAL
PARAMETERS OF CHILDREN AT THE BEGINNING OF
THE RESEARCH (To)

4.1.1. Nutritional status of children at time To.

The mean age of children in the study group was 29.1 £ 9.6
(months). The prevalence of malnutrition in boys was 56.2%,
43.8% more than girls. There was no difference between the age
groups of children in the study group. Similarly, the prevalence
of malnutrition in the two study groups was similar: 100% of
stunting and underweight with range 35% - 41.3%.

4.1.2. Blood biochemical parameters at time To.

There was no difference in hemoglobin, ferritin, serum zinc
levels, IGF-1 growth factor as well as IgA immune indices
between the intervention groups and the control group (p>0.05).
Iron and zinc deficiency in stunted children is high (>50%). This
proportion is higher in our study than in other regions due to

participants were stunted children. In addition, the age of
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participants was 1-3 years, this is the period of the strongest child,
which is easily affected by unbalanced nutrition.

4.2. EFFICIENCY OF INTERVENTION AFTER 9 MONTHS
OF INTERVENTION

4.2.1. Efficiency of intervention on the anthropometric
indicators

After 9 months of intervention, the weight of children in both
control and intervention groups increased, but the median weight
of the intervention group was 12.09 + 1.50 kg higher than that of
the control group with 11.61 + 1.61 kg (p<0.01). Similarly, median
height of intervention group (89.43 + 5.58 cm) was higher than
control group (87.98 + 6.04 cm) (p <0.01). Specifically, the median
height increase in the intervention group was significantly higher
(7.85 £ 2.15 c¢m) than the control group (6.94 + 1.54 cm) with p<0.05
. As a result, the rate of stunting in the intervention group was
halved (50%) after 9 months of intervention, this rate in control
group was 25%.

Thus, the weight and height index as well as the Z-score in
stunted children were significantly improved after 9 months of
intervention. The direct impact of Viaminokid on the nutritional
status of stunted children in the study is clear. Because, in addition
to providing amino acids components, there is sufficient presence
in the number of ingredients such as calcium, phosphorus, iron,
zinc, selenium, iodine, vitamin A, vitamin D3, vitamins B1, B3,
B6, B12 contribute to the children's diet. In addition, amino acids,
vitamins and minerals are involved in most of metabolism of the
body. The indirect effect of micronutrients that it contributes to
stimulating appetite of children. Therefore, the amount of food to
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eat as well as the amount of protein is provided more rapid impact
on the growth of children. In addition, stunted children often lack
micronutrients at the same time, combined with a poor diet,
nutrient deficiency, chronic energy deficiency so multiple
micronutrients and amino acids supplements are needed for
optimum growth.
4.2.2. Efficiency of intervention on blood biochemical
parameters
v Changes in the Hemoglobin index and the prevalence of
anemia and iron deficiency

Results of our study showed that the median Hb concentration
after 9 months of intervention increased significantly (123.4 £ 11.1
g/L) compared to baseline To (108.8 + 114 g/L) and higher than
control group (117.5 £ 10.7 g/L) with p<0.05. Similarly, the
prevalence of anemia was reduced by 31.3%, iron deficiency by
18.8%. Thus, supplemental Viaminokid is able to recover anemia,
iron deficiency of children with stunting. The improvement in
blood hemoglobin levels in this study may be due to the presence
of iron, vitamin B12 and amino acids. Because these nutrients that
contribute to the blood-forming process.
v Changes in serum zinc levels and the prevalence of zinc

deficiency

After 9 months of intervention, serum zinc level in the
intervention group (12.0 = 1.4 umol/L) was significantly higher
than serum zinc level (10.7 £ 2.0 pmol/L) with p<0.05. Similarly,
the reduction of the rate of zinc deficiency in the intervention
group (46.2%) was higher than the control group (12.5%). This can
be explained by the addition of high zinc, Viaminokid also
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provides additional trace elements and essential amino acids for
better absorption of zinc. Our results fit with research by Nguyen
Thanh Ha (2012), Tran Thi Lan (2013): Multiple micronutrients
supplementation in stunted children improves serum zinc levels as
well as inadequate zinc.
V' Changes in IGF-1 growth index

IGF-1 levels were significantly higher in the intervention
group (110.0 £ 26.2 ng / mL) compared with control group (95.0 +
25.4 ng/mL) with p<0.05. The reason for this, Viaminokide are
essential amino acids and micronutrients (zinc, selenium, iodine),
especially the role of zinc. Zinc is an indispensable catalyst of
RNA polymerase, which plays an important role in DNA
duplication and protein synthesis. Our results are also consistent
with research by Nguyen Xuan Ninh.
v Changes in the IgA immune index

Intervention effectiveness for IgA was not clear, but changes in
IgA levels tended to increase after 9 months of intervention. IgA
levels in the intervention group (90.7 £ 29.5 mg/dL) were
significantly higher than the control group (81.9 £ 31.8 mg/dL).
However, the difference was not statistically significant (p>0.05).
This can be explained by the fact that amino acids and
micronutrients contribute directly to the regulation and increase the
immunity of the body. In addition, the addition of other nutrients
such as vitamins A, D, zinc, selenium in Viaminokid is also
effective in enhancing immune system.

4.2.3. Efficiency of intervention on disease status
v’ Efficiency of intervention for respiratory disease:
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Up to 56.2% of children who did not have respiratory infections
during the intervention period. Thus, supplementation with
Viaminokid has been effective in reducing the incidence and
frequency of respiratory infections in stunted children. Because,
Viaminokide with zinc, selenium, vitamins A, D and amino acids
have a positive effect on the function and recovery of the
epithelium and system of organs in the body to reduce the risk of
infection. When children do not eat enough in quantity and quality
of protein and micro minerals can be reduced the immunity,
contributing to increasing frequency of infections, especially in
children with respiratory infections.

v' Efficiency of intervention for digestive disease:

Gastrointestinal status improved significantly after 9 months of
intervention. There were 85% of children who had no diarrhea
during the intervention period. At the same time, the percentage of
diarrhea in the control group was 23.8%, while in the intervention
group was 13.8%. It is probably due to Viaminokide has a high
content of zinc, vitamin A and micronutrients that help maintain
the integrity of intestinal and epithelial cells. By promoting the
growth of cells that help protect cells, against the destruction of
free radicals in inflammatory responses, preventing diarrhea.

v' Efficiency of intervention for picky eating status

Our results show that 56.3% of children have anorexia, after 9
months of intervention has decreased to 22.5%. Meanwhile, this
rate in the control group was slightly reduced from 58.8% to
43.8%. This can be explained by the fact that the supplement

contains lysine and zinc which stimulates appetite.



27

4.3. EFFICIENCY OF INTERVENTION AFTER 6 MONTHS
OF INTERVENTION
4.3.1. Efficiency of intervention on the anthropometric
indicators

Effectiveness of Viaminokid interventions on weight index, as
well as Z-score, was maintained and persisted after 6 months of
intervention. The increase in cumulative height in the intervention
group was higher than the control group with 1.22 cm. Similarly,
there was a significant change in the increase in the Z-score of
height/weight and the decrease in the rate of stunting at intervals.
This suggests that interventions to supplement amino acids and
micronutrients take long enough to promote the effects of
micronutrients because stunted children have severe nutritional
deficiencies status.
4.3.2. Efficiency of intervention on blood biochemical
parameters

After 6 months of intervention, the ferritin level of the
supplemented Viaminokid group was significantly higher (p<0.05)
than the control group. However, the serum zinc level of the
intervention group and the control group was not changed, even the
Hb concentration tended to decrease but remained within the
normal range. Similarly, the rate of anemia, iron deficiency, zinc
deficiency, IgA deficiency, and IGF-1 deficiency in the

intervention group continued to decline after 6 months of
intervention.

CONCLUSION
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1. Viaminokid supplementation effectively improves
anthropometric indicators for stunted children:

After 9 months of intervention: There was remarkably
improved in both weight and height as well as the Z-score in the
supplemented Viaminokid group. Stunting in the intervention
group (40.0%) was lower than in the control group (20.0%).

After 6 months of stopping intervention: Children's weight and
height were maintained constant in the supplemented Viaminokid
group (p<0.05). Similarly, the Z-score as well as the rate of
malnutrition were maintained in both groups, but the improvement
in the intervention group was higher than the control group.

2. Viaminokid supplementation has a positive effect on some
biochemical parameters in stunted children:

After 9 months of intervention: There was remarkably
improved in both serum hemoglobin, ferritin, zinc levels as well as
IgA immunoassay, IGF-1 growth factor in the Viaminokid
supplement group (p<0.05). The reduction of iron and zinc
deficiencies in the intervention group was 18.8% and 46.2%,
respectively, which was higher than the control group with 3.7%
and 18.8%, respectively p<0.05.

After 6 months of stopping intervention: In the intervention
group, the rate of anemia, iron deficiency, zinc deficiency, lack of
IgA, IGF-1 continued to decrease.

3. Supplementation of Viaminokid effectively interferes with
acute respiratory infections and diarrhea in children with

stunting:
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After 9 months of intervention: The prevalence of acute
respiratory infections, diarrhea and picky eating was improved in
children in the intervention group. The frequency of acute
respiratory infections, diarrhea in the intervention group decreased
significantly compared with the control group. The rate of diarrhea
in the intervention group (56.2% and 85%) was significantly higher
than the control group (36.2% and 67.5%) with p<0.05.

After 6 months of stopping intervention: The status of children
with acute respiratory infections and digestive diseases continues

to decrease.

RECOMMENDATION

To effectively prevent stunting in our country, the model of
supplementation of amino acids and micronutrients (Viaminokid)
in Luc Ngan district, Bac Giang province should be promoted in
the community, especially for children in remote areas where
economic conditions are difficult and the percentage of children

with stunting is also high.

Promote communication so that the community understands
the need for the balanced diet as well as the role of amino acids and

micronutrient supplementation in health and disease.

There is a need for similar studies, followed by the effects of
amino acids and micronutrient supplementation for stunted

children at many ecological areas.
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