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	Age
	Sample size
	Caries-active: caries-free
	Caries classification criteria/Caries assessment methods
	Saliva type
	Collection time
	Fasting status
	Amount of saliva
	Sample storage
	Assessment of protein concentration
	Kit Details

	Maulitasari et al. [9] (2020) Indonesia
	3–6 years old
	28
	14:14
	CA: DMFT ≥1
CF: DMFT 0
	Unstimulated
	1 hour after breakfast
	NR
	2 mL
	−20 °C
	ELISA
	All reagents were prepared, and salivary lysozyme levels were measured using Lysozyme ELISA kit (Elabscience, Human LZM [Lysozyme] ELISA kit, USA) protocol. The optical densities of the samples were measured at 450 nm using a microplate reader, and the lysozyme levels (g/mL) were measured.

	Syafriza et al. [10] (2020) Indonesia
	9–32 months
	60
	31:29
	Caries detector liquid
	Unstimulated
	08:00–11:00 AM (1 hour after breakfast)
	NR
	2 mL
	−20 °C
	ELISA
	Sample and reagent preparations of Histatin-5 analysis was adopted by ELISA Kits of Wuhan Abebio Science Co., Ltd and sIgA analysis based on principled by Wuhan FineBiotechCo., Ltd.

	Zhou et al. [11] (2021) China
	3–4 years old
	28
	13:15
	Designated code
CA: 4
CF: 0
	Stimulated
	09:00–11:00 AM
	NR
	3 mL
	−80 °C
	LC–ESI–MS/MS
	Magnetic bead kits (Bioyong Tech, Inc., Beijing, China) were used to analyse saliva samples.

	Koopaie et al. [12] (2021) Tehran, Iran
	4–6 years old
	40
	20:20
	CA: DMFT ≥1
CF: DMFT 0
	Unstimulated
	09:00–11:00 AM
	NR
(no food intake for ≥30 min prior to saliva collection)
	NR
	−80 °C
	ELISA
	Cystatin S concentrations were determined using human cystatin enzyme-linked immunosorbent assay (ELISA) kit (ZellBio GmbH, Ulm, Germany).

	Parsaie et al. [13] (2022) Iran
	3–6 years old
	79
	38:41
	Visual inspection
	Unstimulated
	09:00–11:00 AM
	NR
(refrained from eating or drinking prior to sample collection)
	3 mL
	−20 °C
	ELISA
	The level of sAA activity was measured through spectrophotometry and salivary protein activity was measured by using the enzyme-linked immunosorbent assay (ELISA) (ZellBio GmbH kit, Veltlinerweg, Germany).

	Biria et al. [14] (2023) Iran
	3–5 years old
	50
	25:25
	CA: DMFT ≥4–≥6
CF: DMFT 0
	Unstimulated
	11:00–12:00 AM
	NR
(refrained from eating and drinking 2 hours prior to saliva collection)
	1 mL
	−80 °C
	ELISA
	Enzyme-linked immunosorbent assay (ELISA) was performed using human saliva matrix metalloproteinase 8, 20 ELISA kits (Zellbio, Lonsee, Germany).

	Nussrat & Aldhaher, [15] (2024) Baghdad
	4–5 years old
	80
	40:40
	DMFS
	Unstimulated
	09:00–11:00 AM
	NR
(refrained eating or drinking 1 hour prior to saliva collection)
	4 mL
	−20 °C
	ELISA
	Level of β-Defensin-3 and Statherin were estimated by using commercially available sandwich enzyme-linked immunosorbent assay (ELISA) kit (Cloud Clone Corp; USA).

	Malekafzali et al. [16] (2025) Tehran, Iran
	3–6 years old
	80
	40:40
	Intraoral examination using WHO dental explorer
	Unstimulated
	09:00–11:00 AM
	NR
(refrained eating or drinking 1 hour prior to saliva collection)
	2 mL
	−70 °C
	ELISA
	Enzyme-linked immunosorbent assay (ELISA) procedures were performed using α-defensin 3 ELISA Kit (San Diego, CA, item code: MBS771189) and the cathepsin G ELISA Kit (San Diego, CA, item code: MBS770795).

	Koopaie et al. [17] (2025) Tehran, Iran
	48–71 months
	150
	75:75
	CA: DMFT ≥1
CF: 0
	Unstimulated
	09:00–11:00 AM
	NR
(abstain from food and liquids ≥30 min prior to saliva collection)
	NR
	−80 °C
	ELISA
	BD-2 concentrations were determined using human beta-defensin-2 (HBD-2) enzyme-linked immunosorbent assay (ELISA) kit (Human Beta-defensin 2 (DEFB2) ELISA Kit, Cat No: ZB-11936 C-H9648, ZellBio GmbH, Germany) while Statherin (STATH) level were measured with ELISA kit (Human Statherin (STATH) ELISA Kit, Cat No: ZB-12556 C-H9648, ZellBio GmbH, Germany).

	Zhang et al. [18] (2025) China
	3–5 years old
	51
	17:17:17
	CA: DMFS ≥1
CF: DMFS 0
	Unstimulated
	08:00–10:30 AM
	NR
(refrained eating for ≥90 minutes prior to sample collection)
	5 mL
	−80 °C
	ELISA
	The salivary expression of sIgA, mucin MG1, mucin MG2, lactoferrin and lysozymes protein were measured using ELISA kit (Shanghai Enzyme-Linked Bio-Tech Co., Ltd., Shanghai, China).


DMFT: decayed, missing or filled teeth; DMFS: decayed, missing or filled surfaces; ELISA: enzyme linked immunosorbent assay; LC–ESI–MS/MS: Liquid Chromatography–Electrospray Ionization–Tandem Mass Spectrometry; NR: not reported; CA: caries-active; CF: caries-free; WHO: World Health Organization; sIgA: secretory Immunoglobulin A; sAA: salivary alpha-amylase; DEFB2: human beta-defensin 2; MG1: high-molecular weight mucin; MG2: low-molecular weight mucin.


Supplementary Table 2. Association between different salivary proteins in CA and CF children assessed in the included studies.
	Study
	Salivary proteins
	Salivary protein level in CA children
	Salivary protein level in CF children
	p-value
	Main findings
	Conclusions

	Maulitasari et al. [9] (2020)
	Lysozyme
	0.15 (0.05–1.02) g/mL
	0.05 (0.01–0.37) g/mL)
	0.04a
	↑ lysozyme = ↑ caries risk
	Lysozyme levels were higher in the CA group compared to the CF group due to protective mechanism against high levels of cariogenic bacteria.

	Syafriza et al. [10] (2020)
	IgA
Histatin-5
	0.06 ± 0.04 g/mL
2.95 ± 3.24 g/mL
	1.15 ± 1.99 g/mL
0.016 ± 0.01 g/mL
	0.021a
	↓ IgA, ↑ histatin-5 = ↑ caries risk
	IgA levels were low while histatin-5 levels were high in the CA group as high levels microorganism affect the activity of IgA and histatin-5.

	Zhou et al. [11] (2021)
	SMR-3B
Mucin-7
	Intensity
(64 or lower)
OR
Intensity
(higher than 634)
Intensity
(37 or lower)
	Intensity
(higher than 634)
Intensity
(higher than 37)
	Not stated
	↑ or ↓ intensity of SMR-3B, ↓ intensity of Mucin-7 = ↑ caries risk/caries recurrence
	SMR-3B can maintain antimicrobial and immune regulation by interfering with bacterial adhesion and colonization while Mucin-7 helps to avoid proteolysis and improved the utilization of antibacterial proteins in the form of compounds.

	Koopaie et al. [12] (2021)
	Cystatin S
	191.55 ± 81.90 ng/mL
	370.06 ± 128.87 ng/mL
	0.0032a
	↓cystatin S = ↑ caries risk
	Cystatin S contributes to enamel remineralization and pellicle formation, providing structural protection to teeth; thus, a reduction of this salivary protein in individuals with CA factors may increase susceptibility to dental decay.

	Parsaie et al. [13] (2022)
	Salivary α-amylase
	222.8 ± 65.7 U/L
	363.6 ± 69.6 U/L
	≤0.001a
	↓ sAA = ↑ caries risk
	Reduced sAA activity may increase susceptibility to CA group.

	Biria et al. [14] (2023)
	MMP-8 MMP-20
	0.698 ± 0.388 ng/mL
3.801 ± 0.692 ng/mL
	0.336 ± 0.047 ng/mL
4.218 ±1.403 ng/mL
	<0.001a
0.189
	↑ MMP-8 = ↑ caries risk
	MMP‑8 appears to be a better marker of CA group status than MMP‑20.

	Nussrat & Aldhaher [15] (2024)
	Statherin
β-defensin
	35.48 ± 5.553 ng/mL
8.203 ± 1.198 ng/mL
	94.75 ± 14.25 ng/mL
4.227 ± 0.4721 ng/mL
	<0.01a
<0.01a
	↓ statherin, ↑ β-defensin = ↑ caries risk
	Statherin is a necessary factor in the re-mineralization of tooth enamel.
β-defensin is an antibacterial peptide that shields the surfaces of teeth from microorganisms invasive.

	Malekafzali et al. [16] (2025)
	α-Defensin- 3
Cathepsin G
	92.88 ± 37.12 pg/mL
139.40 ± 86.59 pg/mL
	64.68 ± 29.51 pg/mL
65.30 ± 26.30 pg/mL
	<0.001a
	↑ α-Defensin- 3 and Cathepsin G = ↑ caries risk
	According to the obtained results, although the salivary levels of both cathepsin G and α-defensin 3 were elevated in 3-to-6-year-old children with CA, only cathepsin G remained statistically significant after adjusting for confounding variables.

	Koopaie et al. [17] (2025)
	Salivary β-defensin-2
Statherin
	9.25 ± 2.89 ng/mL
206.32 ± 64.21 ng/mL
	6.41 ± 2.45 ng/mL
222.31 ± 44.47 ng/mL
	0.003a
0.080
	↑ β-defensin-2, ↓ statherin = ↑ caries risk
	β-D-2 is an antimicrobial protein in saliva that is crucial in defending against microbial infections and inflammation.
Statherin is a salivary protein in maintaining the calcium and phosphate balance in the mouth.

	Zhang et al. [18] (2025)
	sIgA
MUC1
MUC2
Lactoferrin
Lysozyme
	Not stated
	Not stated
	<0.05a
<0.05a
<0.05a
>0.05
>0.05
	↓ sIgA, ↓MUC1, ↑ MUC2 = ↑ caries risk
	Based on the AUC of the ROC curve and other comprehensive indicators, it appears that sIgA lacks statistical significance as a diagnostic marker, whereas LTF, mucin MG1, lysozyme and mucin MG2 can all be used to predict caries in children.


aRepresents statistically significant difference (p < 0.05).
↓: high; ↑: low; CA: caries-active; CF: caries-free.
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