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[Abstract] Objective This systematic review and meta-analysis was undertaken to evaluate the efficacy of antibac-
terial photodynamic therapy (aPDT) in the treatment of periodontitis in type-2 diabetes mellitus (T2DM) patients and to
provide better treatment for patients with T2DM complicated with periodontitis. Methods The PubMed, Cochrane, Em-
base, Web of Science, CNKI, CBM, and Wanfang databases were searched for relevant randomized controlled trials
(RCTs). RevMan 5.3 was applied for the meta-analysis, and a systematic evaluation was conducted. Results A total of
8 RCTs were included. The results showed that compared to simple subgingival scaling and root planing (SRP), aPDT
assisted SRP had a better effect on improving the probing depth (PD) at 3 months after treatment, The difference was
statistically significant [WMD = -0.32,95%CI(-0.45, -0.2), P < 0.05], but 6 months after treatment, there was no signif-
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icant difference in the two groups [WMD = -0.15,95%CI(-0.40, 0.10) , P = 0.23]. During the 6-month follow-up period,
there were no significant differences in the clinical attachment level (CAL), bleeding on probing (BOP) or hemoglobin
Ale (HbAlc) between the two groups (P > 0.05). Conclusion aPDT -assisted periodontal nonsurgical treatment in

T2DM patients can improve PD in the short term but has no significant effect on the improvement of CAL, BOP and

HbAlec.

[Key words] antibacterial photodynamic therapy; 2 diabetes mellitus; periodontitis;  subgingival scaling;

root planning; periodontal therapy; meta-analysis; randomized controlled trail;  blood sugar control
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Table 1  Characteristics of the included studies

Sample Intervention Types and parameters  Follow-up Clinical
Study Year Design Age (years) Photosensitizer
size (T/C) (T/C) of laser (months ) parameters
Elsadek, et al® 2020 RCT  20/20 48.6 +6.5 T: SRP+aPDT  Methylene blue with 670 nm diode laser, 3 PD, BOP, CAL,
C: SRP a concentration of 150 mW power, 60 s/ GR
0.005% site
Mirza, et al” 2019 RCT  15/15 T:51.45 T: SRP+aPDT  Methylene blue with 670 nm diode laser, 6 PD, CAL, BOP,
C:52.93 C: SRP a concentration of 150 mW power, 60 s P I, HbAlc,
0.005% AGEs, GCF
Ivanaga, et al'” 2019 RCT  25/25 55 +10.2 T:SRP+aPDT Curcumin with a 465-485 nm LED, 6 PD, CAL, BOP,
C:SRP concentration of 60 s GR, PI
100 mg/L
Barbosa, et al' 2018 RCT 6/6  35-65 T: SRP+aPDT  Methylene blue with Diode laser, 40 mW 6 PD, CAL, BOP,
C: SRP a concentration of power, 120 s /tooth PI, HbAlc
10 mg/mL
Castro Dos 2016 RCT 2020 51.60 + 10.05 T: SRP+aPDT  Methylene blue with 660 nm diode laser, 6 PD, CAL, GR,
Santo, et al'"” C: SRP a concentration of 60 s/tooth Pl
0.005%
Ramos, et al™ 2016 RCT  15/15 T:489+9.5 T:SRP+aPDT  Phenothiazine chlo- Red laser, 70 mW 3 PD, CAL, BOP,
C:493+7.4 C:SRP ride with a concen- power, 60 s/tooth GR, HbAlc,
tration of 10 mg/mL 1L1-B
Hou, et al" 2016 RCT  24/24 55.62+ 119 T: SRP+aPDT  Methylene blue with 660 nm laser, type 3 PD, CAL, BI,
C: SRP a concentration of unknown, 60 s PLI, HbAlc
0.1 g/L
Al-Zahrani, 2009 RCT  15/15 5221 +835 T: SRP+aPDT  Methylene blue with 670 nm diode laser, 3 PD, CAL, BI,
et al'™ C: SRP a concentration of 60 s/tooth HbAlc
0.001%

T: test group; C: control group; RCT: randomized controlled trial; SRP: subgingival scaling and root planing; aPDT: antimicrobial photodynamic therapy;

LED: light emitting diode; PD: probing depth; CAL: clinical attachment level; HbA le: glycosylated hemoglobin; BOP: bleeding on probing; GR: gingival

recession; Pl: periodontal index; PLI: plaque index; Bl: bleeding index; GCF: gingival crevicular fluid; AGEs: advanced glycation end products; IL1-B: in-

terleukinl-3
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Figure 2 Risk of bias graph
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Favours [experimental]
Total Mean

Study or Subgarou Mean
Al-Zahrani(2009) 2.55
Barbosa(2018) 17
dos Santos(2016). 378
Elsadek(2020) 265
HOUJ (2016) 1.73
Ivanaga(2019) 433
Mirza(2019) 272
Ramos(2016) 247

Total (95% Cl)

0.33

0.2
1.62
0.31
0.38
1.78
0.38
0.58

15 282

6 21
20 389
20 281
24 225
24 458
15 294
15 288

139

Heterogeneity: Chi*= 4.30, df=7 (P = 0.74), F=0%

Test for overall effect: Z= 5.07 (P < 0.00001)

Control

Mean Difference

SD Total Weight IV, Fixed. 95% CI

033

07
0.99
0.65
0.52
1.24
0.59
0.45

Mean Difference
IV, Fixed. 95% C1

15 282% -0.27 [0.51,-0.03)
6 46% -0.40[0.98,0.18)
20 23% -0.11[0.94,072)
19 152% -0.16[0.48,0.16]
24 237% -0.52[-0.78,-0.26]
24 21% -025[1.12,062)
15 125% -0.22[-0.58,0.14]
15 11.4% -0.41[-0.78,-0.04]

138 100.0% -0.32[-0.45,-0.20]

—_—

R

>

A -05

.
+

1

Favours [experimental] Favours [control]

Figure 3 Meta-analysis changes in probing depth values of patients with diabetes after 3 months of

treatment assisted by antibacterial photodynamic therapy
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean __SD _Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Barbosa(2018) 1.8 03 6 22 07 6 16.8% -0.40[1.01,0.21] =" T .
dos Santos(2016). 371 163 20 347 097 20 91% 0.24[-0.59,1.07)
Ivanaga(2019) 447 14 23 47 137 23 98% -0.23[1.03,057)
Mirza(2019) 2.56 0.41 15 269 046 15 64.3% -0.13[-0.44,018] ——
Total (95% CI) 64 64 100.0% -0.15[-0.40,0.10] -
Heterogeneity: Chi*= 1.55, df= 3 (P = 0.67); F= 0% 4 o5 ) o 3

Test for overall effect: Z=1.19 (P =0.23)
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Figure 4 Meta-analysis changes in probing depth values of patients with diabetes after 6 months of

treatment assisted by antibacterial photodynamic therapy
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Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Fixed. 95% Cl
Al-Zahrani(2009) 387 116 15 341 043
Barbosa(2018) 23 086 6 22 07
dos Santos(2016). 444 19 20 437 142
Elsadek(2020) 388 119 20 354 048
HOUJ (2016) 319 085 24 357 096
Ivanaga(2019) 495 233 24 554 219
Mirza(2019) 393 144 15 423 1.27
Ramos(2016) 39 052 15 387 052
Total (95% CI) 139

Heterogeneity: Chi*=6.81, df=7 (P=0.45); F=0%
Test for overall effect: Z= 0.25 (P = 0.80)

100.0% 0.03 [-0.19, 0.25]

IV, Fixed. 95% CI
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Figure 5 Meta-analysis changes in the clinical attachment level values of patients with diabetes after 3

months of treatment assisted by antibacterial photodynamic therapy
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Experimental Control
Study or Subgrou| Mean _SD Total Mean
Barbosa(2018) 23 086 6 23 086
dos Santos(2016). 461 192 20 426 13
Ivanaga(2019) 546 198 23 544 199
Mirza(2019) 341 115 15 368 1.25
Total (95% CI) 64

Heterogeneity: Chi*= 0.84, df=3 (P = 0.84); F=0%

Test for overall effect. Z=0.01 (P=

0.99)
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Figure 6 Meta-analysis changes in the clinical attachment level values of patients with diabetes after 6

months of treatment assisted by antibacterial photodynamic therapy
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Barhosa(2018) 0.22 008 6 032 014 6 19.5% -0.10[0.23,60.03] A S N
Elsadek{2020) 051 0.31 20 045 027 19 98% 006[012 024 I
Ivanaga(2019) 043 044 24 048 039 24 59% -0.05[0.29 019 == ..
Mirza(2019) 049 016 15 048 025 15 14.4% 0.01[0.14,0.16] e
Ramos{2016) 005 015 15 0413 005 15 50.6% -0.08[0.16,0.00] —i]
Total (95% Cl) 80 79 100.0% -0.06[-0.11,0.00] <
Heterogeneity: Chi*= 3.09, df= 4 (P = 0.54); = 0% s T 5 oas P

Testfor overall effect. Z=1.91 (P = 0.06) Favours [experimental] Favours [control]

Figure 7 Meta-analysis changes in the bleeding on probing values of patients with diabetes after 3 months of

treatment assisted by antibacterial photodynamic therapy

B 7 HUEDLSH R BB R BB IR R 30 A R H I AE LI Meta 23 4T

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random.95% CI IV, Random, 95% CI
Barhosa(2018) 019 0.02 6 032 0.1 6 51.4% -0.13[0.22-0.04]
Ivanaga(2019) 035 04 23 031 035 23 211% 0.04 [-0.18, 0.26] —
Mirza(2019) 041 02 15 039 029 15 275% 0.02 [-0.16, 0.20] s
Total (95% Cl) 44 44 100.0% -0.05[-0.17,0.07] q
Heterogeneity: Tau®=0.01; Chi*= 357, df=2 (P=017); F= 44% -U'.S -DA'25 0 IJ.'25 015

Test for overall effect: Z= 0.88 (P = 0.38) Favours [experimental] Favours [control]

Figure 8 Meta-analysis changes in the bleeding on probing values of patients with diabetes after 6 months of

treatment assisted by antibacterial photodynamic therapy

B8  HUEDLsh kBB IR R IR E 6 A 4RI2 H AL ALY Meta 73t

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
1.1.1 3month
Al-Zahrani(2009) 879 285 15 7.71 177 15 35% 1.08 [-0.62, 2.78] I
Barbosa(2018) 91 14 6 76 17 6 33% 1.50 [-0.26, 3.26) =]
HOUJ (2016) 658 1.03 24 721 168 24 123% -0.63[1.420.16) ===
Mirza(2019) 724 029 15 755 038 15 333% -0.31[0.55,-0.07] -
Ramos(2016) 961 156 15 893 137 15 8.0% 0.68 [-0.37,1.73] il em
Subtotal (95% CI) 75 75 60.4% 0.13[-0.52, 0.78] R i
Heterogeneity: Tau®= 0.29; Chi*=10.27, df=4 (P = 0.04); F=61%
Test for overall effect: Z=0.39 (P=0.70)
1.1.2 6month
Barhosa(2018) 9.1 2 6 75 13 6 28% 1.60 [-0.31, 3.51]
Mirza(2019) 7.31 019 15 7.49 026 15 36.8% -0.18[-0.34,-0.02] i
Subtotal (95% Cl) 21 21 396%  045[-1.22,2.11] ——eeEiEEee—
Heterogeneity: Tau®*=1.11; Chi*= 3.32, df=1 (P = 0.07); F=70%
Test for overall effect: Z= 0.52 (P = 0.60)
Total (95% CI) 96 96 100.0% -0.06 [-0.39, 0.27] *
Heterogeneity: Tau?= 0.07; Chi*= 13.85, df = 6 (P = 0.03); F= 57% T T 5
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Figure 9 Meta-analysis changes in the glycosylated hemoglobin values of patients with diabetes after

treatment assisted by antibacterial photodynamic therapy
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