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ABSTRACT

Objectives: This systematic review aimed to synthesize and analyse factors affecting the
remineralizing effect of casein phosphopeptide-amorphous calcium phosphate (CPP-ACP) on
molar-incisor hypomineralization (MIH) affected teeth.

Methods: The study followed the PRISMA guidelines and had the PICO criteria. A comprehensive
search was conducted across four databases: PubMed, Google Scholar, Cochrane, and Embase
and complemented by manual search.

Results: A total of 18 articles were selected, including 10 randomized controlled trial, 6 in vitro
studies, and 2 non-randomized clinical trials. Among the in vitro studies, 3/6 studies indicated
that CPP-ACP and CPP-ACFP had superior remineralization efficacy on white lesions compared
to yellow lesions during short-term follow-up. 2/6 studies showed that CPP-ACFP resulted in
greater remineralization of yellow lesions over long-term follow-up. 1 study highlighted that CPP-
ACFP achieved faster remineralization than CPP-ACP on yellow lesions during the initial phase.
Additionally, 3 studies found that the inclusion of fluoride in CPP-ACP did not result in a significant
difference in remineralization efficacy during long-term follow-up.

Conclusion: CPP-ACFP is more effective at remineralizing white spot lesions than yellow lesions
in the early stages. While fluoride accelerates the initial rate of remineralization, no significant
difference in long-term efficacy is observed.

Keywords: Molar-incisor hypomineralization, MIH, casein phosphopeptide-amorphous calcium
phosphate, CPP-ACP, remineralization.
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TOM TAT
Muc tiéu: Nghién cliu t6ng quan hé thdng nay nhdm téng hgp, phan tich mét s6 yéu t6 lién quan

dén hiéu qua tai khoang clia casein phosphopeptide-amorphous calcium phosphate (CPP-ACP)
trén men rang kém khoang héa men rang ham, rang ctra (MIH).

Phuong phap: Thiét ké nghién ctu theo bang kiém PRISMA, théa man tiéu chi PICO trén 4 co s& dit
liéu: PubMed, Google Scholar, Cochrane, Embase va tim kiém béng tay.

K&t qua: Lia chon dudc 18 bai bao, trong dé c6 10 thir nghiém ddi chirng ngdu nhién, 6 nghién cliu
in vitro va 2 nghién ctu lAm sang khéng ngau nhién. 3/6 nghién ctiu chi ra CPP-ACP va CPP-ACFP
¢6 hiéu qua tai khodng t6t hon trén céc tén thuong trdng so vdi tén thuong vang trong thdi gian theo
d&i ngén. 2/6 nghién cttu chi ra CPP-ACFP tai khoang nhigu hon trén tdn thuong vang khi theo dbi
dai. 1 nghién ctu chi ra CPP-ACFP c6 hiéu qua tai khoang nhanh hon CPP-ACP trén céc tén thuong
vang trong giai doan dau. 3 nghién c(tu chi ra thém fluor vao CPP-ACP khéng tao ra sy khac biét vé
hiéu qua tai khoang khi theo déi lau dai.

K&t luan: CPP-ACP c6 hiéu qua tai khoang trén tén thuong trdng t6t hon so véi tén thuong vang
trong giai doan dau. Fluor giup tang t6c do tai khoang ban dau nhung khong cé su khac biét dang
ké vé hiéu qua lau dai.

T khoa: Kém khoang héa men rang ham rang clra, MIH, casein phosphopeptide-amorphous

calcium phosphate, CPP-ACP, tai khoang hoéa.

1. DAT VAN DE

Kém khoang héa men rang ham, rdng ct¥a (molar-incisor
hypomineralization - MIH) la van dé r8i loan trong phat trién
men rang, dac trung bdi tén thuong & it nhat mot rdng ham
[8n vinh vién tht nhat c6 thé anh hudng dén rang clra [1].
T6n thuong biéu hién dudi dang d6m mo ré rét tir trang kem
dén vang nau, men rang c6 thé bj pha hily sém ngay tur khi
moc gay ra tinh trang sau rang, nhay cadm nga, nguy cd tén
thuong tly anh hudng dén chirc nang &n nhai [1]. Bdo céo
chirarang, rang mac MIH c6 nhu cau diéu tri cao gap tir5-10
[an so véi rang binh thudng[2], gay ra ganh ndng dang ké cho
bénh nhan va hé théng cham sdc sutrc khde rang miéng.

Trong bdi canh nha khoa hién dai huéng tdi diéu tri xam [&n
t6i thiéu, cac phuong phap du phong va khéng xam l4n ngay
cang dugc uu tién trong quan ly MIH [3]. CPP-ACP (casein
phosphopeptide-amorphous calcium phosphate) ducc
phantachtirsira, cé kha nang dytrl calci, phosphate khong
chi & b& m&t ma con dan chung tién sau vao t6n thuong,
cling nhu kiém soat mang sinh hoc trén bé mat men rang [4]
da dugc chirng minh kha nang tai khoang héa va giam nhay

*Téc gia lien hé

cam [5]. Tuy nhién, hiéu qua ctia CPP-ACP trén rang MIH con
chua th8ng nhat gilra cac nghién cttu do sukhéc biét vé murc
dé tén thuong, phac dé can thiép va thdi gian theo déi. Mac
du da c6 mot s6 téng quan hé thdng danh gid hiéu qua chung
cUa cac tac nhan tai khoang trong MIH, nhung con thiéu céc
nghién ctru phan tich siu vé vai tro clia cac yéu té anh hudng
dén hiéu qua diéu tri, dac biét la mdc do tén thuong va sy két
hgp vdi fluor. Xuat phat tir nhirng van dé trén, nghién cltu nay
dugc thuc hién nham téng hop va phan tich cac yéu té lién
quan dén hiéu qua tai khodng ctia CPP-ACP trén rang mac
MIH, gép phan dinh hudng (rng dung lam sang phu hop.

2. DOI TUONG VA PHU'ONG PHAP NGHIEN CcU'U

2.1. Thiét ké nghién ciru

Nghién cttu téng quan hé théng (systematic review) tuan
theo huéng dan PRISMA (2020).

Cac tiéu chi PICO:
- P (Population): nhitng rang dugc chan doan MIH.
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- | (Intervention): CPP-ACP (céc loai san ph&m c6 chia
thanh phan CPP-ACP).

- C (Comparison): nhdm khéng dugc can thiép CPP-ACP (co
thé la khéng can thiép gi hodc sir dung vecni fluor, fluoridate
toothpaste, CaGP, vé sinh rang miéng, gia dugc...).

- O (Outcome): hiéu qua clia CPP-ACP (tai khoang hda,
giam nhay cam, do cung...).

2.2. Tiéu chuan lwa chon nghién ciru

Chon céc nghién ctru lAm sang ngau nhién cé déi chiing, nghién
ctu lam sang khdng ngau nhién va nghién ctiu trong phong thi
nghiém, viét bang tiéng Anh v& hiéu qua ctia CPP-ACP trén céc
rang MIH trén céc co s@ dit liéu gidi han dén thang 12/2025.
Loai cac nghién clu téng quan hé théng cé san, bao
cdo ca lam sang, chubi ca lam sang, cac nghién clu,
thir nghiém chua dugc cong bé, bai bao khong ldy dugc
toan van, dit liéu clia cac nghién ctru bi trung lap, két qua
nghién ctu céng bé khéng da dir kién.

2.3. Chién lwgc tim ki€ém

Nguén dirliéu: Pubmed, Cochrane, Embase, Google Scholar.
T khoa: #1 AND #2 AND #3.

#1. (molar AND incisor AND hypominerali*ation) OR
(demarcated AND opacities) OR (MIH) OR (mottled AND
enamel) OR (developmental AND opacit*) OR ((idiopathic
OR nonfluoride) AND opacit*) OR (white AND opaque AND
enamel) OR (Non-endemic AND mottling AND enamel) OR
(hypominerali* AND tooth) OR (enamel AND opacit*) OR
(enamel AND defect) OR (enamel AND (hypominerali*)) OR
(developmental AND dental AND defects) OR (calcification
AND molar) OR(cheese AND molar) OR (developmental
AND hypominerali*) OR (idiopathic AND hypominerali*)
OR (enamel dysminerali*ation) OR (enamel formation).

#2. (CPP-ACP) OR (casein phosphopeptide-amorphous
calcium phosphate) OR (GC tooth mousse) OR (Ml paste)
OR (Ml varnish) OR (Recaldent) OR (CPP-ACFP).

#3. (Deminerali*) OR (Reminerali*) OR (Deminerali*)
OR (Desensi*) OR (Hypersensi*) OR (Saliva) OR (Saliva*
properties) OR (Saliva* characteristics) OR (Enamel
microhardness) OR (Esthetic) OR (Aesthetic) OR (bond*)
OR (Arrested caries) OR (Enamel breakdown).

2.4. Quy trinh sang loc

Céc dit liéu dugc trich xuat va luu trif trén Zotero va Excel,
mdi bai bao gom: théng tin tac gid, ndm cong bé, thiét k&
nghién cttu, nhdm can thiép, nhém chitng, dac diém can
thiép (dang ché& pham can thiép, tan xuat can thiép, ndong do
cuia ché& pham), thai gian theo dbi, dé nang clia tn thuong,
do cirng clia men rang, nhay cam rang, hé théng dém.

2.5. Danh gia chat lwong nghién ciru

2 nghién cu vién doc lap (Nguyén Thi Khanh Huyén va
Pham Nguyén Huong Ly) dugc huéng dan st dung thang
diém Jadad s(ra ddi, thang diém MINORS va QUIN Tool
dé danh gia cho cdc nghién cltu phu hgp. K&t qua cula
nghién ctu dugc phé duyét bdi nghién clu vién tha 3
(Lwong Minh Hang).
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3. KET QUA NGHIEN cU'U

3.1. Két qua tim kiém va sang loc

Tong s6 i liéu i Kiém duge Losi bt lu Knong truy i duoe v trimg lip
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Hinh 1. S0 dé PRISMA cho qua trinh tim ki€ém va sang loc
nghién ctru

i bio todn vin 0 diéu kién da vio TQHT
(0=18)

K&t qua tim kiém va sang loc nghién ciru dugc trinh bay &
hinh 1. Thuc hién tim kiEm trén 4 co sd dt liéu va tim kiém
bang tay thu dugc 538 két qua. Sau sang loc, c6 18 nghién
clru du diéu kién dua vao téng quan hé théng.

3.2. Pac diém clia cac nghién ciru

Bang 1. Dac diém cla nghién cttu trong tdng quan hé théng

P Loai thi€t | Hiéu qua (chisd | Loaihinh
STT|  Tacgia(ndm) ké danh gid) can thigp
Hinh anh mo hoc
(SEM, ESEM/EDX)
1 |Baroni C (2011) [6] In vitro . CPP-ACP
Thanh phan khoang
trong men rang (EDX)
D6 day mat cat
, | CrombieFA I vitro Ham l“’g;‘gtkh"a”g 1% CPP-
(2013)[7] ACFP
Ti & tang khoang
chéat sau can thiép
1:0,3g
Kumar A (2022) CPP-ACP
[8]the enamel +1000
slabs were 'placed Insitu+in |Chisdkhtrphancyc| PPMF
3 under Field vitro (quang phé Raman)
Emission Scanning quangp 2:0,5mL
Microscope fluoride
(FESEM) varnish +
1000 ppm F
Hinh anh
mo hoc (FESEM)
4 |Franco S (2021)[9] In vitro . CPP-ACP
Thanh phan khoang
trong men rang (EDS)
Hinh anh
5 Cardoso-Martins || | vitro mo hoc (SEM) 10%
(2022) [10] Chi s6 khir phan CPP-ACP
cuc (phé Raman)
. Do clirng men
Cardoso-Martins | . . : 10%
6 In vitro rang (Vickers
(2022)[11] Microhardness test) CPP-ACP
1A: Fluor
varnish
1B: Ozone
+Fluorvamish
RCT
, | OzgilB.M(2013) |(th&rnghiém| Mic d6 nhay cam 2A: CPP-ACP
[12] d6i ching (VAS) 2B: Ozone
ngau nhién) + CPP-ACP
3A:CPP-ACFP
3B: Ozone
+CPP-ACFP
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g Loai thiét | Hiéu qua(chisé | Loaihinh s Loai thiét | Hiéu qua(chisé | Loaihinh
STT|  Tacgia (ndm) Ké danh gid) can thiép STT|  Tacgia (ndm) Kké danh gia) can thiép
1:10% Al-Nerabieah Z
CPP-ACP 2024) [23] enamel .
g | BakkalM(2017) | Apilot Chis6 LF ( brea)kho\,]vn, and o 1: 38% SDF
[13] study (DIAGNOdent) 2:10% sensitivity on Chis6 DMFT/dmft, | 2. cpp-
CPP-ACP + 18 molars affected RCT ICDAS Il, PEB, ACFP (5%
0,2% NaF by molar incisor SCASS NaF +2%
1: 5% NaF hypomineralization CPP-ACP)
2: CPP-ACP (MIH)
g | BiondiA.M(2017) | Prospective Chis6LF (Mipaste) [ P&c diém cla cac nghién ciru dua vao téng quan dugc trinh
[14] cohort (DIAGNOdent) 3: Fluor bay & bang 1. Trong s8 18 nghién cltu dua vao téng quan, ¢
Vfr%;h 10 nghién cttu [Am sang can thiép ngau nhién cé déi ching, 6
nghién ctu in vitro va 2 nghién ctru ldm sang khéng ngau nhién.
1: CPP- Céc nghién ctru déu danh gia hiéu qua ctia CPP-ACP hodc CPP-
ACP + 1000 N . A N , - .
10| PasiniM(2018) - Mutc do nhay cam | pom . ACFP, va sovsanh hu:au qua cuaAchung V@i vecni fluqr (l\iaF 5"’/?),
[15] (VAS, SCASS) kem danh rang fluoride néng dé cao (1450 ppm). M6t s6 nghién
f)-;n?oF‘_) cliu c6 bao gdm céc lidu phap hd trg nhu Ozone va PBMT.
1: 3 nghién cltu danh gia hiéu qua tai khoang hdéa cua CPP-ACP
Hia : tha Vi mai mon bang SEM/ESEM/EDX, trong khi 6 nghién c(tu do luong hiéu qua
Bhandari R (2019) leu quatham s . S T e,
1 6] RCT my (color space 9 bang huynh quang las:er (LF). 2 nghién cttu danh gia kha nang tai
CIELAB method) |vimaimon| Kkhodng hda bang phé Raman théng qua viéc do ty & kh{r phan
+CPP-ACFP|  cuc. 4 nghién clitu dénh gid kha nang gidm qua nhay cdmngaclia
1:NaF5% | CPP-ACP bang céch do VAS va SCASS trudc va sau can thiép.
+1450 Ngoai ra, cac tac dung khac ctia CPP-ACP ciing dugc danh gia,
ppm F- bao gobm hiéu qua thdm my va tang dé clirng clia men rang.
Chis8ICDAS I Ag;?F;Z'SO Dua vao két qua danh gia chat lugng nghién cliu theo thang diém
12 O‘ge”['i‘;](zm) RCT Chis6 LF omF. | Jadad,cé5/10 nghién ctuRCT datmiic diém trén 3. O'thang diém
(DIAGNOdent) ) MINORS, nghién cttu clia Bakkal M (2017) dat 18 diém [13], trong
3:CPP-ACFP . a , N . 2 A .
+1450 ppm - !<h| rlghlelrl CL{’LI cua Bgrf)nl C (%01 1.)A,dat 1,,1 diém [§]. 4/6nghiéncuiu
4: 1450 in vitro c6 muc dd sai léch thién kién thap dua vao QUIN Tool.
ppm F- 3.3. Cac yéu té lién quan dén hiéu qua ciia CPP-ACP
Singh S.K Chi <8 LF 1:0,5ml trén rang MIH
Ing . 1sO i N - o , ~ o N 2
B 021)18] RCT (DIAGNOdent) | 2msh Fuuer Bang 2. Y&u t& vé murc dd nang clia tén thuong
2: CPP-ACP
. on ; Loai Tac gia Mirc do tén e
Téc d6 dong chay PO = y Két qua
UG bot hiéuqua| (nam) thuong
(Saliva-Check Buffer) 1. CPP-ACP CPP-ACP c6 kha nang tai
1] Pt RCT  |pH nudc bot (Saliva-| | khodng nhom 18n thufang ma
CheckBuffer) | 2:Xylitol Franco S |Tén thuong mau| angdeglam gia tri khurphan
L ) (2021) tréng vang cuc veé gia tri cua rang binh
Kha nang dém ’ thuong. D& véi ton thuong mau
(Saliva-Check Buffer) vang thi giam vé gia tri clia rang
1:CaGP c6 ton thuong mau trang.
2: CPP- CPP-ACP va CPP-ACFP c6 hiéu
ChisS LE ACP 10% + qu_él)dczi VGi tén thu"dngtliérlg,tern,g-
15 |Sezer B (2022) [20] RCT (DIAGNOdent) NaF 0,2% khi qton thrdngvan,gthltoc dotai
Cardoso- | Ténthuong  |khoangkém hon (chic6 CPP-ACFP
3:1450 Martins| | tring, vang c6 tac dung nhanh va én dinh.
F- [ :
ppm | (2022) (EAPD) Nhém t8n thuong mau tring
1: 1450 khoang dugc tai khoang t6t hon so vdi
ppmF + hoa nhém tén thuang vang (sép xép
10% CPP- cu truc tru men t6t hon).
ACFP + .
Ton thuon « R N A
16 | Sezer B &Kargul B RCT Chis6 LF 0,2% NaF Olgen 1.C | mau tréng, Vgng Bén cudi thoi gian thu' nghiém
(2022) [21] (DIAGNOdent) | . 1450 (2022)  (theo Weerheijm| ) €78 680 nhom ton thuong
ppm F + va cong sy) gann ong co6 sy khéac bié
R.O.C.S
(CaGP +M Tén thuong mau s L
'+ Mg SezerB | trang, vang (theo Chi s6 LF gidam & nhém LF < 20
+ Xylitol) (2022) EAPD’ Weerheijm (10,22%) it hon nhém LF = 20
) 0,
1: CPP-ACFP va cong su) (11,33%).
*Stni':;gsht Sezer B & | Ton thuongtréng, |CPP-ACFP c6 hiéu qua lam giam chi
- o aa . Kargul B |vang (theo Ghanim| s& LF trén nhém tén thuong vang
Bardellini E M h " P %
17 ardellini RCT trc d nhay cam 2: Plabo + (2022) va cong su) nhiéu hon nhém tén thugng trang
(2024) [22] (VAS) PBMT
Tang db Cardoso- T8n thuan Giita2 nhém t6n thuang, d6 cling tang
3:CPP-ACFP " L’fgn 7| Martins1 | Véng dng k& hon &nhém tén thuong tréing
+PBMT & | (2022) §:VaNg | 5 sovsinhom t8n thuongvang.
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Anh huéng ctia miic do nang ctia ton thuong dugc trinh bay & bang
2. C6 3/5 nghién ctiu cho rang CPP-ACP c6 hiéu qua tai khoang
t6t hon trén t6n thuong mau trdng so véi tén thuong mau vang.
2/5 nghién cttu chi ra sy tai khoang nhiéu han & nhém tén thuong
vang. Ngoai ra, nghién c(ru ctia Cardoso-Martins | (2022) cho thay
dé cling men rang tang dang k& han & nhém tén thuong trang han
0 vdi nhém tén thuong vang [10].
Bang 3. Anh hudng clia su c6 mét cua fluoride

Sukhac San pham Didn gigichi | O
bigtkhi| Téc gia (nam) pha len glatehl | ey,
. can thiép tiét (néu co) N
co F- qua
1A: Fluor varnish
1B: Ozone + Therty higu
Fluor varnish R
qua: Ozone Giam
Ozgil B.M (2013) | 2A: CPP-ACP #CPP-ACP> |
(4 tuan) ) CPP-ACP > N
28: +CPP-ACP
Ozone + CPP-AC Ozone + CPp- | &M
3A: CPP-ACFP ACFP
3B: Ozone
Cé + CPP-ACFP
11‘12'0* S%F" CPP-ACFP hiéu
ppm F- quaé téi khoang
2:CPP-ACP+ [nhanhhon&tdn| T4
Olgen I.C (2022) 1450 ppm F-  [thuongvangnau| khoang
(tdn thuong vang) .
3:CPP-ACFP+ | Sau24thang, héa
1450 ppm F- hiéu qué khong
4:1450 ppm F- khac biet
1A: Fluor varnish
1B: Ozone +
Fluor varnish
2A: CPP-ACP i3
Ozgiil B.M (2013) ﬁ:ﬂam
(12 tuan) 2B: Ozone + ’_y
CPP-ACP cam
3A: CPP-ACFP
3B: Ozone +
CPP-ACFP
Khong 1:10% CPP-ACP Tai
Bakkal M (2017) | 2. 109% CPP-ACP + khoang
0,2% NaF héa
1: NaF 5% +
1450 ppm F-
2: CPP-ACP + Tai
Olgen .C (2022) | 1450 ppm F- khodng
(tdn thuong trang) .
3: CPP-ACFP + héa
1450 ppm F-
4:1450 ppm F-

Anh hudng ctia fluoride 1&n hiéu qua dugc trinh bay &
bang 3. CPP-ACFP c6 hiéu qua tai khoang nhanh hon &
tén thuong vang & giai doan dau. Khong cé su khac biét
gitta CPP-ACP va CPP-ACFP khi theo d6i lau dai.

4. BAN LUAN

K&t qua téng hop clia nghién cliu chi ra ring muc do tram
trong cua t8n thuong va sy hién dién cua fluor la hai yéu t8
lién quan dén hiéu qua va anh hudng dén tién lugng diéu tri.

Vé muic dd nang cuia tdn thuong, cac tén thuong nang thudng
cosuxaotron cautric vithé, dd x8p cao va ham lugng protein
ndi sinh l&n [5] gay can trd qua trinh khuéch tan ion vao trong
men rang [9]. Diéu nay giai thich vi sao c4c tén thuong trang
lai c6 dap ing tdt han véi CPP-ACP [11], [17]. Tuy nhién & céac
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nghién cu lAm sang, theo déi dai han sé thay su'thay d6i két
qua & tn thuang nang nhiéu han, do khoang khéng gian dé
tai khoang nhiéu hon va céc tdn thuong nang can thoi gian
dai dé thay dugc hiéu qua rd rét [21]. K&t quéa nay cho thay
hiéu qua diéu tri khdng chi phu thudc vao mic do tén thuong
ma con lién quan dén thdi gian can thiép.

V& su két hop gitra CPP-ACP va fluoride (CPP-ACFP) cho
thay kha nédng tang téc giai doan dau. Fluoride nhanh
chéng tao thanh L&p fluorapatite bén vitng, |&p day céc 16
x0p l&n, khang lai kha nang hlly khoang bdi axit [17]. Tuy
nhién, khi st dung kéo dai sy’ ldng dong khoang chat trén
bé& mat cé thé gdy cén trd su’ thdm nhép sdu cla ion vao
sau bén trong [12], nén khong thay su khac biét giira CPP-
ACP va CPP-ACFP [3], [5].

Tirgéc do lam sang, két qua nay gai y rang viéc phan loai mic
dé ténthuong MIH la budc quan trong trong 1ap k& hoach digu
tri. Cac t6n thuong mau trdng c6 thé dap (ng t6t véi cac bién
phap tai khodng khdng xam L&n trong thai gian ngén, trong khi
c4c t6n thuong mau vang/nau can thdi gian diéu tri dai hon
ho&c két hgp thém cac phuong phép hé trg. Viéc lua chon str
dung CPP-ACP don thuan hay két hgp fluoride nén dugc can
nhac dua trén muc tiéu diéu tri va giai doan can thiép.

Téng quan nay van con mét s& han ché. Cac nghién cliu dua vao
c6 swkhéc biét vé thiét k&, phac do can thiép, phuang phap danh
gia va thdi gian theo déi, gy kho khan trong viéc so sanh truc tiép.
Ngoai ra, s0 lugng nghién ctiu lAm sang dai han con han ché va
c& mau chua L8, cé thé anh hudng dén do tin cay clia két luan.
Do d6, can cé thém céc nghién ctiu lam sang ngau nhién véi thoi
gian theo ddi dai hon dé khdng dinh cac két qua nay.

5. KET LUAN

CPP-ACP c6 hiéu qua tai khoang trén t8n thuong tréng t&t
han so véi tén thuong vang trong giai doan dau. Fluor giup
tang toc do tai khoang ban dau nhung khéng c6 sy khac
biét dang ké vé hiéu qua au dai.
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