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Supplementary Table 1. PRISMA 2020 checklist.
	Section and Topic
	Item #
	Checklist item
	Location where item is reported

	TITLE
	

	Title
	1
	Identify the report as a systematic review.
	Yes

	ABSTRACT
	

	Abstract
	2
	See the PRISMA 2020 for Abstracts checklist.
	Yes

	INTRODUCTION
	

	Rationale
	3
	Describe the rationale for the review in the context of existing knowledge.
	Line 64–77

	Objectives
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Line 78–82

	METHODS
	

	Eligibility criteria
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Line 106–112

	Information sources
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Line 89–91

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Line 91–98

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 99–104

	Data collection process
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Line 118– 123

	Data items
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g., for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Line 111–113

	
	10b
	List and define all other variables for which data were sought (e.g., participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Line 118– 122

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 125– 137

	Effect measures
	12
	Specify for each outcome the effect measure(s) (e.g., risk ratio, mean difference) used in the synthesis or presentation of results.
	Line 141

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g., tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Line 140– 141

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Line 139– 158

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Line 139– 158

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Line 139– 158

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g., subgroup analysis, meta-regression).
	Line 139– 158

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Line 139– 158

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	

	RESULTS
	

	Study selection
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Line 161– 168

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Fig. 1

	Study characteristics
	17
	Cite each included study and present its characteristics.
	Table 1
Line 178– 188

	Risk of bias in studies
	18
	Present assessments of risk of bias for each included study.
	Line 190– 215
Tables 2,3,4

	Results of individual studies
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g., confidence/credible interval), ideally using structured tables or plots.
	Table 1
Line 217– 231

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Line 233– 273

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g., confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Line 233– 273

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Line 233– 273

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	

	Certainty of evidence
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	

	DISCUSSION
	

	Discussion
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Line 275– 342

	
	23b
	Discuss any limitations of the evidence included in the review.
	Line 343– 357

	
	23c
	Discuss any limitations of the review processes used.
	

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Line 312– 318
Line 338– 342
Line 357– 362

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Yes

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Yes

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	N/A

	Competing interests
	26
	Declare any competing interests of review authors.
	Yes

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Yes


From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021; 372: n71. doi: 10.1136/bmj.n71. This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/.





Supplementary Table 2. PRISMA 2020 checklist for abstract.
	Section and Topic
	Item #
	Checklist item
	Reported (Yes/No)

	TITLE
	

	Title
	1
	Identify the report as a systematic review.
	Yes

	BACKGROUND
	

	Objectives
	2
	Provide an explicit statement of the main objective(s) or question(s) the review addresses.
	Yes

	METHODS
	

	Eligibility criteria
	3
	Specify the inclusion and exclusion criteria for the review.
	Yes

	Information sources
	4
	Specify the information sources (e.g., databases, registers) used to identify studies and the date when each was last searched.
	Yes

	Risk of bias
	5
	Specify the methods used to assess risk of bias in the included studies.
	Yes

	Synthesis of results
	6
	Specify the methods used to present and synthesise results.
	Yes

	RESULTS
	

	Included studies
	7
	Give the total number of included studies and participants and summarise relevant characteristics of studies.
	Yes

	Synthesis of results
	8
	Present results for main outcomes, preferably indicating the number of included studies and participants for each. If meta-analysis was done, report the summary estimate and confidence/credible interval. If comparing groups, indicate the direction of the effect (i.e., which group is favoured).
	Yes

	DISCUSSION
	

	Limitations of evidence
	9
	Provide a brief summary of the limitations of the evidence included in the review (e.g., study risk of bias, inconsistency and imprecision).
	No

	Interpretation
	10
	Provide a general interpretation of the results and important implications.
	Yes

	OTHER
	

	Funding
	11
	Specify the primary source of funding for the review.
	N/A

	Registration
	12
	Provide the register name and registration number.
	Yes


From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021; 372: n71. doi: 10.1136/bmj.n71. This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/.




Supplementary Table 3. Search strategy.
	P
	MIH

	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)

	I
	CPP-ACP

	2. (CPP- ACP) OR (Casein phosphopeptide-amorphous calcium phosphate) OR (GC tooth mousse) OR (MI paste) OR (MI varnish) OR (Recaldent) OR (CPP-ACFP)

	O
	Effectiveness of CPP-ACP

	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)


KEYWORDS: #1 AND #2 AND #3.
MIH: molar-incisor hypomineralization.


Supplementary Table 4. Characteristics of the included studies.
	Author
(Year)
	Country
	Sample characteristics
	Study design
	Outcome
(measurement methods)
	Follow-up timepoints
	Intervention(s)
	Summary conclusion on the effectiveness of CPP-ACP

	
	
	Types of teeth
	Patients
(drop-outs)
Age range
	Number of teeth
	
	
	
	
	

	Baroni (2011) [31]
	Italy
	Molars
	30 (N/A)
6–9
	30
	Prospective clinical and laboratory trial
	Histological morphology (SEM, ESEM/EDX)
Mineral composition (EDX)
	T0: Baseline
T1: 3 years
	CPP-ACP
	Histological findings: improved histological morphology and reduced enamel porosity at T3.
Mineral composition: a significant decrease in %C and increase in %P, with increased Ca and reduced carbonate

	Crombie (2013) [32]
	Australia
	Molars
	N/A
	6
	In vitro
	Sectional thickness (Microradiography)
Mineral Content (Microradiography)
	T0: Baseline
T1: 14 days
	1% CPP-ACPF
	Hypomineralized enamel had the potential to show a significant increase in mineral content.

	Özgül (2013) [24]
	Turkey
	Incisors
	33 (0)
7–12
	92
	RCT
	Hypersensitivity (VAS)
	T0: Baseline
T1: immediately after treatment
T2: 1 week
T3: 4 weeks
T4: 8 weeks
	1A: Fluoride varnish
1B: Ozone + Fluoride varnish
2A: CPP-ACP
2B: Ozone + CPP-ACP
3A: CPP-ACPF
3B: Ozone + CPP-ACPF
	Hypersensitivity levels decreased significantly in all groups at all follow-up time points compared to baseline.

	Bakkal (2017) [35]
	Turkey
	Molars and Incisors
	54 (0)
7–12
	38
	Pilot study
	LF values (DIAGNOdent)
	T0: Baseline
T1: 30 days
	1: 10% CPP-ACP
2: 10% CPP-ACP + 0.2% NaF
	The LF values decreased significantly after the intervention in both groups, with no statistically significant difference between the two groups

	Biondi (2017) [25]
	Argentina
	Molars and Incisors
	55 (0)
6–17
	92
	Prospective cohort
	LF values (DIAGNOdent)
	T0: baseline
T1: 15 days
T2: 30 days
T3: 45 days
	1: 5% NaF
2: CPP-ACP (MI paste)
3: Fluor varnish + TCP
	LF values decreased significantly after the intervention in all three groups across the two types of lesions.

	Kumar (2021) [23]
	India
	Molars
	30 (0)
8–16
	30
	In situ + In vitro
	Histological morphology (FESEM)
Mineral composition (EDS)
	T0: Baseline
T1: 6 months
	1: 0.3 g CPP-ACP + 1000 ppm F Toothpaste
2: 0.5 mL fluoride varnish + 1000 ppm F
	Histological findings: after 6 months, enamel porosity decreased and histological morphology improved in both groups
Mineral composition: in both groups, %Ca, %P, and %F increased significantly, while %C and %O decreased significantly. The Ca:P and Ca:C ratios increased; however, in the CPP-ACP group, the differences were not statistically significant.

	Franco (2021) [30]
	Portugal
	Molars
	N/A
	12
	In vitro
	Depolarization ratio (Raman spectroscopy)
	T0: Baseline
T1: 30 minutes
	CPP-ACP
	The depolarization ratio in the healthy enamel group showed no statistically significant difference before and after the intervention.
In the white and yellow lesion groups, the depolarization index decreased significantly after the intervention, indicating enamel remineralization.

	Pasini (2018) [33]
	Italy
	Molars
	40 (N/R)
8–13
	40
	RCT
	Hypersensitivity (VAS, SCASS)
	T0: baseline
T1: 120 days
	1: CPP-ACP + 1000 ppm F−
2: 1000 ppm F−
	In the experimental group, hypersensitivity scores measured by SCASS and VAS decreased significantly after 120 days.

	Bhandari (2019) [36]
	USA
	Incisors
	N/A
7–16
	43
	RCT
	Esthetic effect (Photograph)
	T1: baseline
T2: immediately after treatment
T3: 6 months
	1: Microabrasion
2: Microabrasion + CPP-ACPF
	Microabrasion, followed by the application of a remineralizing agent, can enhance the esthetic appearance of Grade I MIH lesions over time. This effect goes beyond a simple change in refractive index, as it also promotes the remineralization of the subsurface enamel crystals.

	Olgen (2021) [28]
	Turkey
	Molars
	67 (18)
6–9
	90
	RCT
	ICDAS II
LF values (DIAGNOdent)
	T0: Baseline
T1:3 months
T2: 6 months
T3: 9 months
T4:12 months
T5: 15 months
T6: 18 months
T7: 21 months
T8: 24 months
	1: NaF 5% + 1450 ppm F−
2: CPP-ACP + 1450 ppm F−
[bookmark: OLE_LINK31][bookmark: OLE_LINK38][bookmark: OLE_LINK64][bookmark: OLE_LINK62]3: CPP-ACPF + 1450 ppm F−
4: 1450 ppm F−
	ICDAS in teeth with white- creamy opacities: At the 6-months, 9 months follow-up, the ICDAS scores increased in all four groups, and the changes were statistically significant
ICDAS in teeth with yellow–brown opacities: At 3 months, 6 months the ICDAS scores increased in all four groups
LF values decreased across all stages in groups 1,2,3.

	Singh (2021) [22]
	India
	Incisors
	30 (N/R)
8–14
	30
	RCT
	LF values (DIAGNOdent)
	T0: baseline
T1: 15 days
	1: 0.5mL fluoride varnish
2: CPP-ACP
	LF values decreased significantly in both groups. No changes in the color of the opaque enamel spots were observed after the application of varnish and CPP-ACP–containing cream.

	Prathima (2021) [37]
	India
	N/A
	32 (0)
8–10
	N/A
	RCT
	Saliva flow rate (Saliva-Check Buffer)
pH (Saliva-Check Buffer)
Buffer capacity (Saliva-Check Buffer)
	T0: baseline
T1: immediately after treatment
T2: 15 minutes
T3: 30 minutes
	1: CPP-ACP
2: Xylitol
	pH: significantly increased after the intervention.
Salivary flow rate: increased after chewing gum.
Buffering capacity: increased after chewing gum.

	Cardoso-Martins (2022)a [10]
	Portugal
	Molars
	N/A
	20
	In vitro
	Depolarization ratio (Raman spectroscopy)
Histological morphology (SEM)
	T0: Baseline
T1: 28 days
	10% CPP-ACP
	Depolarization ratio: in both the yellow and white lesion groups, the values decreased significantly, indicating the effectiveness of the remineralizing agent. In the healthy enamel group (control group), no statistically significant difference was observed. The white lesion group were remineralized more than the yellow lesion group, with a more organized enamel prism structure.
Histological findings: after treatment, the enamel structure appeared more compact compared to baseline in both lesion groups.

	Cardoso-Martins (2022)b [29]
	Portugal
	Molars
	N/A
	15
28 opacities
	In vitro
	Enamel microhardness (Vickers Microhardness Test)
	T0: Baseline
T1: 28 days
	10% CPP-ACP
	Enamel microhardness: in both lesion groups, the mean microhardness values increased significantly in the transitional zone and the demineralized area, indicating remineralization after the intervention. In areas outside the demineralized region, no statistically significant difference was observed before and after the intervention.

	Sezer & Kargulc (2022) [27]
	Turkey
	Incisors
	53 (N/R)
8–12
	401
	RCT
	LF value (DIAGNOdent)
	T0: baseline
T1: 1 month
T2: 3 months
	1: CaGP
2: CPP-ACP 10% + NaF 0.2%
	Both CPP-ACPF and CaGP had potential of remineralizing MIH-affected teeth after 3 months.

	Sezer (2022)d [26]
	Turkey
	Incisors
	22 (0)
8–12
	167
	RCT
	LF value (DIAGNOdent)
	T0: Baseline 2 weeks lead-in
T1: 12 weeks 2 weeks washout
T2: 12 weeks
	1: 1450 ppm F + 10% CPP-ACPF + 0.2% NaF
2: 1450 ppm F + R.O.C.S (CaGP + Mg + Xylitol)
	CaGP, CPP-ACPF, and CPP-ACP used during routine oral hygiene procedures all had an ability to enhance remineralization in enamel affected by MIH.

	Bardellini (2024) [38]
	Italy
	Molars and Incisors
	39 (0)
6–14
	159
	RCT
	Hypersensitivity (VAS)
	T0: baseline
T1: immediately after treatment
T2: 7 days
T3: 14 days
T4: 28 days
	1: CPP-ACPF + Sham light therapy
2: Placebo +PBMT
3: CPP-ACPF + PBMT
	CPP-ACPF mousse individually had desensitizing effects on MIH defects.

	Al-Nerabieah (2024) [34]
	Syria
	Molars
	100 (0)
6–9
	200
	RCT
	DMFT/dmft
ICDAS II
PEB
Hypersensitivity
(SCASS)
	T0: baseline
T1: 3 months
T2: 6 months
T3: 9 months
T4: 12 months
	1: 38% SDF
2: CPP-ACPF (5% NaF + 2% CPP-ACP)
	CPP-ACPF was effective in reducing hypersensitivity and preventing enamel breakdown in MIH-affected molars.


CaGP: Calcium Glycerophosphate; CPP-ACPF: Casein Phosphopeptide-Amorphous Calcium Phosphate Fluoride; CPP-ACP: Casein Phosphopeptide-Amorphous Calcium Phosphate; DMFT/dmft: decayed, missing, and filled teeth; EDS: Energy-Dispersive Spectroscopy; EDX: Energy-Dispersive X-ray Spectroscopy; ESEM, Environmental Scanning Electron Microscope; FESEM: Field Emission Scanning Electron Microscopy; ICDAS: International Caries Detection and Assessment System; LF: Laser fluorescence; MIH: Molar-Incisor Hypomineralisation; N/A: not applicable; NaF, sodium fluoride; N/R: not reported; PBMT: Photo-bio-modulation therapy; PEB: Post eruptive Enamel Breakdown; RCT: Randomized Controlled Trial; SCASS: Schiff Cold Air Sensitivity Scale; SDF: Silver Diamine Fluoride; SEM: Scanning Electron Microscope; TCP: Tricalcium Phosphate; VAS: Visual Analog Scale.
aEvaluation of the Efficacy of CPP-ACP Remineralizing Mousse in Molar-Incisor Hypomineralized Teeth Using Polarized Raman and Scanning Electron Microscopy—An In Vitro Study.
bEvaluation of the Efficacy of CPP-ACP Remineralizing Mousse in MIH White and Yellow Opacities—In Vitro Vickers Microhardness Analysis.
cEffect of Remineralization Agents on Molar-Incisor Hypomineralization-Affected Incisors: A Randomized Controlled Clinical Trial.
dEffect of casein phosphopeptide amorphous calcium fluoride phosphate and calcium glycerophosphate on incisors with molar-incisor hypomineralization: A cross-over, randomized clinical trial.
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