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[Abstract] Objective This study aimed to evaluate the efficacy of antimicrobial photodynamic therapy (aPDT) and
systemic antimicrobial drug as an adjunct treatment for periodontitis. Methods Seven databases, namely, Embase,
PubMed, Web of Science, Cochrane Library, CNKI, Wanfang, and VIP, were searched from inception until November
2023. The language of the searched literature is Chinese or English. Studies were screened out according to inclusion and

exclusion criteria, and their quality was evaluated using

(S EH#A] 2023-12-29; [f&[E EH#A] 2024-04-15 the Cochrane tool. Meta-analysis and publication bias
MEE™AN] DF, FIREEE, i1, Email: mayu 1109@sina.com detection of the included studies were performed using

[BIE1ER] M, @IFLEI, A%}, Email: dentist liujh@sina.com RevMan 5.4 and Stata 14.0 software. Results Eight
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studies were included. Meta-analysis showed that 3 months after treatment using methylene blue (MB) as the photosensi-

tizer (PS), the improvement effect of scaling and root planning (SRP)+aPDT on probing depth (PD) was better than that

of SRP+systemic antimicrobial drug. When phenothiazine chloride was the PS, the improvement effect of SRP+systemic

antimicrobial drug on PD was better than that of SRP+aPDT (£<0.05). No significant difference was observed in the im-

provement effect of SRP+aPDT/SRP+systemic antimicrobial drug on clinical attachment level (CAL) and probing bleed-

ing (BOP) at 3 months after treatment (P>0.05) and the improvement effect of SRP+aPDT/SRP+systemic antimicrobial

drug on PD, CAL, and BOP at 6 months after treatment (P>0.05). Compared with those at baseline, SRP+aPDT improved
PD, CAL, and BOP by (0.80+0.19) mm, (0.94+0.29) mm, and 19.74%=+1.91%, respectively, at 3 months after treatment (P<
0.05). In addition, SRP+systemic antimicrobial drug improved PD, CAL, and BOP by (1.02+0.27) mm, (0.95+£0.25) mm,
and 19.39%=+11.83%, respectively (P<0.05). At 6 months after treatment, SRP+aPDT improved PD, CAL, and BOP by
(1.37+0.47) mm, (1.2940.52) mm, and 28.97%=+2.43%, respectively (P<0.05). In addition, SRP+systemic antimicrobial
drug improved PD, CAL, and BOP by (1.55+0.53) mm, (1.34+0.49) mm, and 29.34%=+10.47%, respectively (P<0.05).

Conclusion For PD, the improvement effect is in the order of SRP+MB-aPDT>SRP+systemic antimicrobial drug>

SRP+phenothiazine chloride-aPDT. MB-aPDT may be an alternative to systemic antimicrobial drug as an adjunct treat-

ment for periodontitis. The type of periodontitis, type 2 diabetes mellitus, smoking, number of aPDT, type of systemic an-

timicrobial drug, and treatment time of systemic antimicrobial drug have a similar influence on the treatment effect of

SRP+aPDT/SRP+systemic antimicrobial drug.

[Key words] antimicrobial photodynamic therapy; antimicrobial drug; scaling and root planning; periodontitis; Me-

ta analysis

T JE 58 5 o R AE P A e 3 SR N 2 ]
FHEAE RS R 08 P 9 AE PR S T R
BEA PR, 38 E R R T &I AR o A OR
(scaling and root planning, SRP) X 2 3 2 1l k17
MIAE B, SR, {XSRPFHARETE 2T BRI A
BEAE PR JE e Ak, JCH R A A4S . R
A3 3. MR T M1 R A5 2 ] 2 i TG i R i X
SRPJ5 5k B B A= W) Al FE DL I e i,
BOFHRAELE KM, AT e IRSRPAY RBR M, F JE
RIGIT HAFAE — L By 7 v LU ssiG 7 2R o i
By AL FE ST E G sh 71977 (antimicrobial photo-
dynamic therapy, aPDT) 45 P25 .
FRRAEFARIGITE G2 G PURE 259 ] DLk i
P BARAE Y, I N S A Y
B s (H 4 ST TA 244 i ft FH AT S 502 AT T 241 )
R, R AT R ATk DAY /b W T T T 2Y
Py AR 153 MOk B 22, aPDTRE & BN 4= B
PR 2 B AT IR M A E R . e H R
H, EHAIMNE 4R MetaZr AT 018 T aPDT 5 4>
SHUE 25 Y5 BIETT A R R RO, B
IR —845ie, HLL 4 MetaZr B kgl
A20234F ke F B — T FEALA IR (randomized
controlled trial, RCT)"", 2 F L% AH 3¢ 3= @& 19

Meta/) 4 R AT — B, dE— 2 HR1FaPDT 5
B PO 25 BIG T F AR BT R

1 MHEFTTE

A 5E AR A8 72 52 1] B3R Meta 43 BT 1) 1 32 412 15
iiH (preferred reporting items for systematic reviews
and Meta-analysis, PRISMA) FJ§" & B gE150,
PICOS (participants, interventions, control, out-
come, study design) M f LN [ E . 5
SHPEYA L, aPDTAE Jy SRP A4 By 7 2 %t
FRRBAETARIBI AT 252007 5 FEAARELT T .
1) P: 18J5 % L B W MR BT R (ag-
gressive periodontitis, AP) /Ig 4 7 Ji % (chronic
periodontitis, CP) AYEFH (M 19994F 432575 )
RS W o OF JH R B E (AR 4 201848 37 70 26
12:); 2) I aPDT/ASHIRZMW); 3) C: SRP+aPDT/
SRP+2 B PR 25915 4) O: F kKRS Kok
FE, AUFEHRIZIAE (probing depth, PD) . Il B Fff
# /K (clinical attachment level, CAL). 2 H
Ifi. (bleeding on probing, BOP); 5) S: RCT.

L1 AANFeH R TR
LL1 g9ARRHE 1) 18JH% LU B2 Wi AP/CP



e 408 - [E PR M BE2E 4555 International Journal of Stomatology

2024-07 51(4)

M E ORI 19994E 70381k ) B2 i 8 i 4%
AR (RPE20184E5 0381, AR 2)
5r4l: SRP+aPDT/SRP+4 GHiEZ5¥); 3) HEo
KA. RCT; 4) 45fEfEtntldiPD. CAL. BOPMY
W% s 5) BEUITE : 397 E3. 615 6) Wi
BE SR
1.1.2 HEBRARUE 1) RSMIFSE; 2) SCHERZEAL N
JE—WCHik; 3) SCHCRREA R 50, B0 IR %L
s 4) CRESE . SCERBTR 2 5) SCEkOE
FERS G Ry U W/ LM B 2 2 A, WESE RT3
NAM ARG YE, PR 120 A2 ad
FRNGITE s 6) STHROUTFEBCIT A T TR it Ay Jea 350
BT HRAYIE .
1.2 SUaRAE & SR

FH 5F — R 5 AR 5 H 4l MESH 4 34 i 3= 8
i)+ [ H ) i 1% R K B, 7F Embase. PubMed.,
Web of Science, Cochrane Library, H[EHIM . J7
TR PE . YRR R B AT R . AR N A]
R 20234E 11 1k o A8 R SCHRTE F b SCE]
Yo
1.2.1 SCERE R oc R F e 181k
FRS . REWEF AR . R PUEDEsh iy
%L BBYEIGT . 254 WM 25
E N AT 7 NN R S 3 A M= NN N TR
R R T FA MR - REOR . BEALR AR
L ¥ 2 1A . periodontal disease. chronic perio-
dontitis, aggressive periodontitis, periodontitis .
antimicrobial photodynamic therapy., aPDT. sys-
temic antimicrobial drug. systemic therapy. metro-
nidazole. doxycycline. amoxicillin, azithromycin.
subgingival scaling. root planning. scaling and root
planning., SRP. randomized controlled trial, RCT.
122 SCHROEE b 28 — R34 & 58 SR O
oo X bR AR AT 020 B 32, LA REAT 5 AH
KF-RSCHR, FEM LR FARIEAN A . HEBR bR
HE— 2L AT SCHR T 1L o WURAE MG R v DL B 44
VEE A T r e, WE s By iy oEA T g ok, 5 0k
M R R, ) A R AR A HEBR
PRUERA E T = T AN A
1.3 AR R e 38 09 F2 R

HIEF — RS AR # S8l RS, 26
— BB AH S TR IR e d% , 2R AR
O A T A . QR TE MG R b DL B A AR
PRA T oI, W S P R AT R, A oIk A

PRI AT AR D), D) F 3 15 R AR A B 2 b v
KOs, SCERBERHE BN 4G . AF5E . X
BRR R . FEAR (99/%) . SRP+aPDTH 4
1% . SRP+4= B HUE A WA AR IS L TR 2
B WFRR G R A 2RI PRI (type 2 diabetes
mellitus, T2DM) . A58 G0 WM . L)
(photosensitizer, PS) Fi2&  aPDTW%L. & &4
WZYIRIGIT IR . S SPUR AR RZE . Bl
PN AL RE . B BRI AN A
PD. CAL. BOPHYEU{E . BA AT $ B £ 4 0 5
DIHERR o
1.4 LakApfr RE R4

F 55 — FIER —AE & ML 9 Cochrane i fay JXUS: P
P T ELX AN RCT )l far RS 32E 4 77 7 1) Jo d
TR . G SRR AR DA B ZAAES A T s,
VU)o P e R A T A R, A DG 38 3o B R A T A
(9, D) F 3 15 A R AR TR S A s o R i e
SCHR i A2F XU AR 28 SR A0 & DA R 3% . 1) AR 3
RUBE (AN AR STk i A5 bm i) 5 2) RAiRM
UBS (AN AR SCHRR A F2 85 145 2R ) T 2 75 15
JEIZSRARE) 5 3) AT XU (4 A SCRRAS
JRIZEIRIE) -
1.5 it F 547

iz F RevMan 5.4 514 5 8% 90 A 19 SCHR 17
MetaZh#7 o THIEBORMY 73 B AR £ 2% (stan-
dard mean difference, SMD) DA & 95% & {5 X [A]
(confidence interval, CI) K/, 2 FRME
FIHPX S A g i o dlr, #577=50%, W3R
R EREZESR, TR HBEVLIAO RS T
BN L 3 A7 F<50%, MR/ Bk ss/, AR
[ 52 O B B RN T . A AT AR S
S, i 2 0 B FUEORE 23 i R 548 7 ok
o KB 7KHE A XM 6=0.05

i Stata 14.05K 4 (1) Meta 23 H7 £ $E 4 T & 3= i 17
A 5 2 il e <F L A CSCERES B A m, Y
S5<m<20Hf, EFFEEgger’ skl ; Mm=208}, HEHF
Begg skl . Mm<SHI, AT/, Nikfr
MV 2H 53 B RS 53 B

2 HR
2.1 BRI ELmLkeLER

SCHRAE R S0 e AR an BT LR o Sl R T
ANRE P, JLRAF90%E STk, 224028 B 13 SCHk b



LA PUEDLE Ik R SRR G T A ST AL Meta 734

. 409

AR, HIBRS3R . FHARYE 9 A HEBR bR v HERR
290 SCHR, B2 STRAT B PR 1 SCIRBE AN A Meta
Sy

22 LakwyAEEAZ &

ARG AR 8T SCHR & KAy 22009—2023
AR, EgRA223 4, BARME R ILEERL,

N 8K SRR, A% 4% BT TSN 40y
SRS W R CP/IAP; A 255 /6 55 (I BF I8 % 4245 51 %
LW WA /TCT2DM ;A 255 /655 BIBFFE R 4245 5
WA/ T 00 5 A 3F/S R I PS 43 il S I HY I
(methylene blue, MB) /MyBEWES . 9N AMY8%E X
Bk, aPDTRIRECH 1~4IR AN A7 6551255 14
SR 250 T IR 20 B 7 d/14 ds A 6k /20 1Y
4> B HU IR 245 W0 10 P 28 43 ) R BT BEPE AR (amoxicil-
lin, AMX) +H g (metronidazole, MTZ) /%
PiFFE (doxycycline, Dox).

W R TAEAE
K1590%5 Scibk
( Embase4in 2 145,
PubMed%#5 2435 ,
Web of Science 4% 52555 ,
Cochrane Library B3 /785 ,
T EHIROR . 77 BE R O%
YRR RO )
v
T 1A ST A R WA 325
L, SR 5 BT Bt st ] A4 4355
SCHRS3R . FI4R3 70 SCiik ARERE A 2SR EL
¢ PE1355
HRRAAA . HERRFR IS TS0k N fﬁﬁ@ﬂjﬁimﬁﬁmﬁﬁ
Fiisde. AHEBR29RICE DR T Wik %
¢ A THIHAYHE 15,
PN TR TTIN L) Sk (L AR &=t ANINY
MetasH i A2k

Bl 1 SCHRI R 5 0 v I R 14

Fig 1 Flow chart of literature searching and screening

&1 XHEHHBEXER

Tab 1 Relevant informations of the literature
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Tab 2 Quality evaluation results of the literature
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Tab 3 Meta analysis results of intergroup comparison
between the test group and control group at

different follow-up time points after treatment

ELYBE LN WA SMD 95% CI Py
/- A

PD/mm 3 188 0.14 -0.21~0.49 0.43
6 106 0.25 -0.31~0.82 0.38

CAL/mm 3 188 0.05 -0.15~0.26 0.61
6 106 0.21 -0.52~0.95 0.57

BOP/% 3 138 -1.20 -3.98~1.59 0.40
6 81 0.07 -12.07~12.21 0.99
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Tab 4 Meta analysis results of the comparison of intra-group differences between the test group and control group at

different follow-up time points after treatment compared with baseline

{5540 (SRP+aPDT)

XFHRZH (SRP+4A:EHHTIRI254))

At B Mean=SD Pl AN Mean=SD Pl
PD/mm 3 93 -(0.80+0.19) <0.01 95 —(1.0240.27) <0.01
6 53 —(1.37+0.47) <0.01 53 —(1.55+0.53) <0.01
CAL/mm 3 93 —(0.944+0.29) <0.01 95 —(0.95+0.25) <0.01
6 53 —(1.2940.52) 0.01 53 —(1.3440.49) <0.01
BOP/% 3 68 —(19.74£1.91) <0.01 70 —(19.39+11.83) <0.01
6 40 —(28.97+2.43) <0.01 41 —(29.34+10.47) <0.01
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Fig 2 Results of subgroup analysis of the type of photosensitizer
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Fig 3 PD publication bias plot at 3 months after treatment
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