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Table 1. BASELINE TABLE 
	Study, country
	Design; sample
	Participants
	Intervention
	Comparator
	Specimen; biomarkers; assay
	Sampling time points

	Antonarakis 2020, Switzerland
	Parallel-group RCT; n = 40 (20 headgear / 20 control)
	Children 8–12 y; mean 10.2 ± 1.3 vs 9.4 ± 1.2 y; Class II malocclusion, mixed dentition
	Elastic separators (1 wk), then molar bands + cervical headgear, 250–300 cN, prescribed 12 h/day for 9 months
	No orthodontic treatment during the 9-month study period
	GCF, maxillary first molars (mandibular molars as within-patient control); IL-1β, Substance P; Bio-Plex 200 multiplex
	T0, 1 day, 1 wk, 2 wk, 3 wk, 6 wk, 9 mo (control: T0, 2 wk, 6 wk, 9 mo)

	Afacan 2018, Turkey
	Split-mouth RCT; n = 15 patients / 30 canines
	Adolescents 11–16 y; mean 14.53 ± 1.64 y; Class II division 1 malocclusion
	Maxillary canine distalization with NiTi closed coil spring at 150 g (miniscrew anchorage)
	Contralateral canine distalized at 75 g; baseline values of both canines
	GCF, mesial (tension) and distal (pressure) sites; 30-analyte panel incl. TNF-α, IL-1RA, IL-6, IL-8, MCP-1 (IL-1β below detection limit); Luminex 200 multiplex
	Baseline, 24 h, 28 days

	Barhate 2022, India
	Split-mouth RCT; n = 15 patients / 30 sides
	Females 18–25 y; mean 20.73 ± 2.34 y; Class I bimaxillary dentoalveolar protrusion
	L-PRF plug in first premolar extraction socket + canine retraction, NiTi coil spring 150 g
	Contralateral extraction socket without L-PRF, same retraction protocol
	GCF, distal aspect of canine; IL-1β, TNF-α; ELISA
	T0, 1 wk, 2 wk, 4 wk, 8 wk


Table 2. Biomarker concentrations at the time point of maximum effect in each trial.
	Study
	Biomarker
	Specimen / site
	Time point
	Intervention, mean ± SD
	Comparator, mean ± SD
	Between-group effect (P)

	Antonarakis 2020
	IL-1β (pg/ml)
	GCF, maxillary (test) vs mandibular (control) molars
	T1 day
	54.06 ± 42.41
	22.93 ± 29.97
	P = 0.011

	Antonarakis 2020
	Substance P (pg/ml)
	GCF, maxillary (test) vs mandibular (control) molars
	T1 day
	53.04 ± 36.15
	27.66 ± 29.75
	P = 0.020

	Antonarakis 2020
	IL-1β (pg/ml)
	GCF, maxillary molars; headgear vs untreated group
	T9 months
	17.11 ± 33.51
	17.97 ± 32.31
	NS (exact P NR)

	Afacan 2018
	IL-8 (pg/ml)
	GCF, pressure site; 150 g vs 75 g
	24 hours
	−38% vs baseline (means NR)
	+15% vs baseline (means NR)
	P < 0.05 (exact P NR)

	Afacan 2018
	MCP-1 (pg/ml)
	GCF, pressure site; 150 g vs 75 g
	24 hours
	−33% vs baseline (means NR)
	+74% vs baseline (means NR)
	P < 0.05 (exact P NR)

	Afacan 2018
	TNF-α (pg/ml)
	GCF, pressure site; 150 g vs 75 g
	28 days
	0.66 ± 0.37
	0.84 ± 0.68
	P = 0.555

	Afacan 2018
	IL-1RA (pg/ml)
	GCF, pressure site; 150 g vs 75 g
	28 days
	11778.24 ± 7894.56
	17616.76 ± 19667.83
	P = 0.320

	Afacan 2018
	IL-1β; IL-6
	GCF, tension and pressure sites
	All
	Not estimable
	Not estimable
	IL-1β below detection limit; IL-6 “data not shown”

	Barhate 2022
	IL-1β (pg/µl)
	GCF, distal of canine; L-PRF vs control socket
	T1 (1 week)
	165.73 ± 9.33
	159.36 ± 7.87
	P = 0.091

	Barhate 2022
	TNF-α (pg/µl)
	GCF, distal of canine; L-PRF vs control socket
	T1 (1 week)
	8.78 ± 1.21
	6.95 ± 0.67
	P < 0.001


Table 3. Secondary biomarkers with extractable data.
	Biomarker
	Trial
	Site / comparison
	Peak intervention value
	Comparator value
	Effect

	Substance P
	Antonarakis 2020
	GCF, maxillary (test) vs mandibular (control) molars
	53.04 ± 36.15 pg/ml at T1 day
	27.66 ± 29.75 pg/ml
	P = 0.020; returned to baseline by 1 week

	IL-1RA
	Afacan 2018
	GCF, pressure site; 150 g vs 75 g
	11 778.24 ± 7894.56 pg/ml at 28 days
	17 616.76 ± 19 667.83 pg/ml
	No force effect (P = 0.3200); rise over time P = 0.045; higher at pressure than tension sites (P = 0.0440)

	MCP-1
	Afacan 2018
	GCF, pressure site; 150 g vs 75 g
	−33% from baseline at 24 h
	+74% from baseline
	Lower with 150 g, P < 0.05; resolved by 28 days




