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Changes in levels of inflammatory factors in gingival crevicular
fluid of patients with periodontal disease before and after
invisible appliance: A Meta-analysis
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(Department of Orthodontics, Stomatology Hospital, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To analyze the changes in the levels of inflammatory factors in gingival
crevicular fluid of the patients with periodontal disease underwent invisible appliance, and to provide the
reference for clinical practice. Methods: PubMed, Embase, Cochrane Library, China National Knowledge
Infrastructure (CNKI) , Chinese Biology Medicine (CBM) , Wanfang and VIP Databases were used for
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literature collection about the treatment using invisible appliance and fixed appliance for periodontal disease.
The retrieval time was limited from January 1997 to November 2023. Two researchers independently
screened the literatures and extracted data based on the inclusion and exclusion criteria, and conducted quality
evaluation. Review Manager 5.4 software was used to analyze the changes in the levels of inflammatory
cytokines including tumor necrosis factor- a (TNF-«) , C-reaction protein (CRP) , interleukin-6 (11.-6) ,
interleukin-1B(IL.-18) and interleukin-2(11.-2) before and 6 months after appliance placement. Results: Six
randomized controlled trials were included in this study with a total sample size of 601 cases. Subgroup
analysis was conducted based on the type of brackets. The results of Meta-analysis showed that compared
with fixed appliance group, the changes in the levels of TNF-a(MD=—1.32, 95%CI:—1.87——0.77,
P<<0.001) , IL-6 (MD=—0.78, 95%CI: —1.22——0.35, P<<0.001) , CRP(MD=-—1.03, 95%CI:
—1.30——0.76, P<C0.001) and IL-18 (MD=-—1.45, 95%CI: —2.21——0.70, P<(0.001) in
invisible appliance group were significantly decreased, while the change in IL-2 level(MD=0. 74,95%CI:
0.61—0.87, P<C0.001) was significantly increased. Conclusion: Compared with fixed appliance, the
invisible appliance can better control the levels of inflammatory factors in gingival crevicular fluid of the
patients with periodontal disease , which is beneficial to the periodontal tissue health of these patients.
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Tab.1 Characteristics of included studies
Study Type Average age (year) Sample size Intervention Follow-up Indicator
HE, et al.2022" RCT 1:31.37+5.28 M15/F10 Invisible appliance 6 months TNF-a,IL-6
F:30.554+5.13 M14/F11 Straight wire appliance 1L-18, CRP
LIN, et al. 2023"" RCT 1:38.54+3.52 M35/F18 Invisible appliance 6 months TNF-«,IL-1B3
F:38.4543.47 M36/F16 Straight wire appliance
QU, etal. 2021"Y RCT 1:36.524+2.17 M17/F13 Invisible appliance 6 months TNF-q, IL-6
F:26.214+3.14 M16/F14 Straight wire appliance
YANG, et al.2019"? RCT 1:29.82+5.23 M29/F31 Invisible appliance 6 months TNF-a,1L-6
F:29.20£5.74 M28/F32 Edgewise appliance CRP
TIAN, et al.2023" RCT 1:32.16+4.58 M20/F16 Invisible appliance 6 months TNF-a, IL-6
F:32.33+4.68 M21/F15 Straight wire appliance IL-18, CRP
LIN, etal. 2022 RCT 1:26.49+6.19 M34/F63 Invisible appliance 6 months TNF-a,IL-6
F:26.41+6.74 M31/F66 Edgewise appliance CRP

I: Invisible appliance group; F: Fixed appliance group; M: Male; F: Female.
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Fig. 2 Bias risk assessment of included studies
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Heterogeneity: Tau? = 0.00; Chiz = 1.41,df =3 (P=0.70).I= 0%

Test for overall effect: Z=12.53 (P< 0.00001)
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LIN J X 2022 -1,450 356.79 97 -1,240 368.6 97 18.3%
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Subtotal (95% Cl) 157 157  36.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.02,df = 1 (P=0.90);1%= 0%
Test for overall effect: Z = 4.91 (P < 0.00001)
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Fig. 3 Forest plot of changes in TNF-a levels in gingival crevicular

treatment

Std. Mean Difference

fluid of patients in two groups before and after

Std. Mean Difference

Invisible liance Fixed appli
Study or Subgroup  Mean SD Total Mean SD Total Weight
2.1.1 Straight wire appliance
HE X F 2022 0.58 0.52 25 013 049 25 17.7%
QU X D 2021 2 1.75 30 409 1.86 30 18.3%
TIAN L 2023 —4.73 0.89 36 -3.44 0.8 36 18.9%
Subtotal (95% CI) 91 91 54.8%
Heterogeneity: Tau? = 0.00; Chi? = 1.91,df = 2 (P = 0.38); I?= 0%
Test for overall effect: Z=7.23 (P < 0.00001)
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LIN J X 2022 -22.88 23.04 97 -11.73 23.73 97 232%
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Test for overall effect: Z = 2.45 (P=0.01)
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Heterogeneity: Tau? = 0.19; Chi® = 20.07,df = 4 (P = 0.0005); I*= 80%
Test for overall effect: Z= 3.53 (P= 0.0004)
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Fig. 4 Forest plot of changes in IL-6 levels in gingival crevicular fluid of patients in two groups before and after

treatment
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ight IV, F 95% Cl 1V, Random, 95% C1
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Test for overall effect: Z= 3.76 (P= 0.0002)
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Fig. 5 Forest plot of changes in IL-1f levels in gingival crevicular fluid of patients in two groups before and after

treatment
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Fig. 6 Forest plot of changes in CRP levels in gingival crevicular fluid of patients before and in two groups after

treatment

Invisible appliance Fixed appliance
Study or Subgroup Mean SD__Total Mean SD Total Weight

Mean Difference
IV, Fixed. 95% CI

Mean Difference
IV, Fixed. 95% Cl

LIN J X 2022 2.01 0.48 97 124 053 97 81.0%
YANG BK 2019 149 0.85 60 0.87 0.79 60 19.0%

Total (95% Cl) 157
Heterogeneity: Chi? = 0.81,df =1 (P=0.37);1°= 0%
Test for overall effect: Z= 11.35 (P< 0.00001)

157 100.0%
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Fig. 7 Forest plot of changes in IL-2 levels in gingival crevicular fluid of patients in two groups before and after
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Tab.2 Results of GRADE evidence classification of outcome indicators

Outcome indicator

No.of studies  Design Risk of bias Inconsistency Indirectness Imprecision Other considerations
TNF-a 6 RCT Serious Not serious Not serious Not serious None
1L-6 5 RCT Serious Not serious Not serious Not serious None
IL-18 3 RCT Serious Serious Not serious Serious None
CRP 4 RCT Serious Not serious Not serious Not serious None
1L-2 2 RCT Serious Not serious Not serious Serious None
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