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Abstract: The Effectiveness of Photodynamic
Therapy as an Adjunctive Treatment of Aggressive
Periodontitis : A Systematic Review and Meta-analysis

The treatment of aggressive periodontitis aims to eliminate dental plaque, following the same
methods with treatment of chronic periodontitis. However, aggressive periodontitis does not response as effective as in
chronic periodontitis in means of unpredictable outcome along with the ability of periodontal pathogens can penetrated
into epithelial cell. Deep periodontal pocket depth and local factors such as furcation area, root concavity made
it more difficult to completed eliminate. Adjunctive treatment with systemic antibiotics shows promising outcome.
However, there are some limitations. From the disadvantages of conventional treatment and adjunctive treatment
with systemic antibiotics, Photodynamic therapy as an adjuvant to scaling and root planing has emerged recently.

The objective of this systematic review and meta-analysis was to find out whether does antimicrobial
photodynamic therapy have an effectiveness as an adjunctive treatment of aggressive periodontitis. The
following database were searched from 2000 to April 2020 from PubMed, The Cochrane Database of Systematic
Review (CDSR), google scholar, hand search. Randomized controlled clinical trial studies which comparing adjunctive
treatment with photodynamic therapy and conventional treatment which were published in Thai and English only.

Total of 5 studies were included in this study. Standard mean difference with 95% confidence interval and
random effect model was generated. The results showed adjunctive treatment with photodynamic therapy could
reduce periodontal pocket (SMD=1.381 (95%CI (-0.032) - 3.095, p=0.114)), while the data had high heterogeneity
(”’=96.0%) caused by limited number of studies, no standard protocol in using photodynamic therapy, short term
follow up. In future studies, higher quality experimental design might need to be conduct along with clinical and
microbiological parameter evaluation. Long-term follow up period was also need to be established. At
present, evidence that support an effectiveness of photodynamic therapy as an adjunctive treatment of aggressive
periodontitis is insufficient.
Aggressive periodontitis treatment, Photodynamic therapy, Aggressive periodontitis, Systematic

review, Meta-analysis
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- IUTIVTINUNAMNINGUTBYA PubMed ¢aE
Wsduauegraduszuu Mdnagnsnsdududeya (Search
strategies) Ao (P or O) and | and C

- LﬁUﬁ’JUi’mwmmmﬂgﬂu%’aga The Cochrane
Database of Systematic Reviews: CDSR

- IAUTWTIUNANLINNTAUAUIN Google scholar
1neld key word saufumspumnmeiieannviesaynvasanntu
Fiuanssy Fahunangunanuniusainguideniulng
faus T A.A. 2000 T3 30 wwrBy A.A. 2020 Fafinagnsns
dudusii http://gg.ge/m7ghx

navaan1sauAuldinaeilunsAndenuITeLINTg
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2. numHfeluigud fldo1Uiugiinuas
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yofiuthas wasnasnfiuifissoshaior fnsuanimaves
mssnwdaau nesenunadutoyaidesunm walung
YIARDY uanguAIUAN Gl
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fhethafidnvadwioluil fe dnsss Tlsamaszuuiiduaste
msaiiulsnuiviun lsunissnemesuiiudviosulszmiu
1UFTurlu 6 Woudlinuan
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Blind of Blinding of the
Random Selective
Allocation participants outcome Incomplete
sequence reporting Other sources
Author Year concealment and personnel assessment outcome data
generation (reporting of bias
(selection bias) (performance (detection (attritional bias)
(selection bias) bias)
bias) bias)
Sigush 2001 U U L L U - L
Guerrero™ 2005 L L L L L L L
Xajigeorgiou” 2006 L U L L L L L
Haas™ 2008 _ L L L L L L
Mestnik™ 2010 L L L L L L L
Yek™ 2010 L U L L L L L
Mestnik” 2012 L L L L L L L
Emingil™ 2012 L U L L L L L
Casarin™ 2012 L L L L L L L
Aimetti™® 2012 L L L L L L L
Silve-senem’ 2013 L L L L U L L
Chitsazi” 2014 U U U L U L L
Moreira' 2015 L L L L L L L
Annaji”® 2016 L L U L 1] L
Borecki'” 2018 L L 1] L L
Andere™ 2018 L L U L L L L

mMenTgioRuy v wavesALdsLa A ToUL
UINTFIUVBINITANAIBITIANUTTIUALA LI Taenien
standard mean difference (SMD) fitsanuidiesiu 95%
AATIVIUFULUL random effect model

NAN15ILATIERVBINTANAIRsTsANUTYILA ilog
AN P=87.3% uaz p = 0.000 awnsaulanalddn msdnwil
thinsfutulieusauuunngeiednay doguasu
YosuUINIVENG (effect size) thifie A1 SMD flewindy

1.144 (95% CI = 0.657, 1.631 , p = 0.000) wlawalean n1g
umssnylsauiviuisniay (vin) A Hansldsue
UfTueisns wagmsldsulilalauniamesd duaansedin
Usrudsnnnitlunguasuaudild sunsinwidienisyndiu
thane uaznansnily uwienavediliannsnaguld dosn
foyarnnnuduioifientugs (°=87.3%) wardinisdnu
galalunnne (’gﬂ‘ﬁ 2A, B)



study | sMp  [95% conf. Interval] % weight
..................... 55 sl i e < i it e s
sigush (2001) | 0.823 -0.054 1.700 4.53
sigush (2001) | 2.375 1.320 3.429 4.25
sigush (2001) 1. 880 0.836 2.924 4.27
Guerrero (2005) 0.781 0.145 1.418 4.87
xajigeorgiou (2006) 1.026 0.110 1.943 A4.47
Xajigeorgiou (2006) 0.280 -0. 581 1.141 4.55
Xa 1gmr&1)uu (2006) 1.693 0.728 2.659 4.39
Haas (2008) 3.410 2.123 4,696 3.87
Mestnik (2010) 1.124 0.350 1.898 4.68
vek (2010) 0.437 -0.321 1.195 4.70
Mmestnik (2012) 1.280 0.490 2.071 4.66
Emingil (2012) 0.489 -0.215 1.193 4.78
Casarin (2012) 0.640 -0.167 1.446 4.63
Aimetti (2012) 0.976 0.310 1.643 4.83
Silve-senem (2013) 0.465 -0.208 1.137 4.82
Andere (2018) 0.611 -0.058 1.280 4.82
chitsazi (2014) 5.364 4.130 6.597 3.96
Moreira (2015) 4,533 3. 340 5.725 4.03
Arna}i (2016) -0.194 -0.912 0.523 4.76
Annaji  (2016) 0. 000 -0.716 0.716 4.76
Borecki (2018) =1.201 =2.077 0. 326 4.53
Andere (2018) | 0.133 -0.521 0.787 4.84
_____________________ ¥ e o S T s |11 SR ot
pD+L pooled SMD | 1.144 0.657 1.631 100. 00
..................... T

Heterogeneity chi-squared = 165.04 (d.f. = 21) p = 0.000
I-squared (variation in SMD attributable to heterogeneity) = B87.3%
Estimate of between-study variance Tau-squared = 1.1640

Test of SMD=0 : z= 4.60 p = 0.000

A) LERSKE ANWIAINAT SMD 189n15ana9Y89509anUSITUR

Stugy %
0 SMD (95% C1) Weight
Sigush (2001) 082(-005,170) 453
Sigush (2001) ——— 237(132,343) 425
Sigush (2001) —_— 188(084,292) 427
Guerrero (2005) - 078(0.14,142) 487
Xajigeorgiou (2008) —— 103(0.11,194) 447
Xajigeorgiou (2006) ‘ 0.28(-058 1.14) 455
Xajigeorgiou (2006) —— 169(073,266) 439
Haas (2008) —_— 341(212.470) 387
Mestnik (2010) —— 112(035,190) 468
Yek (2010) 044(-032,119) 470
Mestnik (2012) o 128(049.207) 466
Emingil (2012) 049(-022,119) 478
Casarin (2012) 0.64(-0.17,145) 463
Aimetti (2012) —— 008(031,164) 483
Silve-senem (2013) | 046 (-021,1.14) 482
Andere (2018) - 0.61(-006,128) 482
Chitsazi (2014) . —pe. 5,36 (4.13, 6.60) 398
WMoreira (2015) : —a— 453(334,573) 403
Annaji (2016) i 019(-091,052) 476
Annaji (2016) ; 0.00(-072,072) 476
Borecki (2018) — -120(-208,-033) 453
Andere (2018) ' 013(-052,079) 484

Overall (l-squared = 87.3%, p = 0.000)
NOTE: Weights are from random effects analysi
66 ] 66

<> 1.14(066,163) 100,00

B.) : Forest plot 91nA1 SMD L@AIN158naY8ITasANUITIUA

Funnel plot with pseudo 95% confidence limits
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Tests for Publication Bias

Begg's Test
adj. kendall's Score (P-Q) = 111
std. Dev. of Score = 35.46
Number of Studies = 22
zZ = 3.13
Pr > |z| = 0.002
z = 3.10 (continuity corrected)
Pr > |z| = 0.002 (continuity corrected)
Egger's test
std_gff coef. std. Err. ; % P>|t| [95% conf. Interval]
slope -3.297026 .B858668 -3.72 0.001 -5.144912 -1.449141
bias 10.28066 2.157457 4.77 0.000 5.780287 14.78104

D): NMIMARDUDARINNNTANUNLAY Begg’s test WAy Egger’s test

A o = =~ ]
WensilIsuineunguesy (subgroup
serhenguAnwilasumsesunsinwmeniside

M3 Aunguasuauildsunisyefiuinats waginansinitu

Lﬁa@ﬁ”l ’=59.4% waz p = 0.001 @nsakUan

analysis)  Anwiansuiutiuiiaasisiuuenasgegluseaulinas

W

aldinnis - #udiane wasinansinitu (U7 2E, F)

Study | sMpD  [95% conf. Interval] % weight
a I
sigush (2001) | 0.823 -0.054 1.700 4.53
sigush (2001) | 2.375 1.320 3.429 4.25
si gush (2001) | 1.880 0.836 2.924 4.27
Guerrero (2005) | 0.781 0.145 1.418 4.87
Xajigeorgiou (2006) | 1.026 0.110 1.943 4.47
Xajigeorgiou (2006) | 0.280 -0.581 1.141 4.55
Xajigeorgiou (2006) | 1.693 0.728 2.659 4.39
Haas (2008) | 3.410 2.123 4.696 3.87
mestnik (2010) | 1.124 0.350 1.898 4.68
yvek (2010) | 0.437 -0.321 1.195 4.70
Mestnik (2012) | 1.280 0.490 2.071 4.66
Emingil (2012) | 0.489 -0.215 1.193 4.78
casarin (2012) | 0.640 -0.167 1.446 4.63
Aimerti (2012) | 0.976 0.310 1.643 4.83
Silve-senem (2013) | 0.465 -0.208 1.137 4.82
Andere (2018) | 0.611 -0.058 1.280 4.82
sub-total |
D+L pooled sMD | 1.035 0.716 1.354 73.12
2
chitsazi (2014) | 5.364 4.130 6. 597 3.96
Moreira (2015) | 4.533 3.340 5.725 4.03
Annaji  (2016) | -0.194 -0.912 0.523 4.76
annaji (2016) | 0. 000 -0.716 0.716 4.76
sorecki (2018) | -1.201 =2.077 -0.326 4.53
Andere (2018) | 0.133 =0.521 0.787 4.84
Sub-total |
D+L pooled sMD | 1.381 -0.332 3.095 26.88
..................... B S S HH S B i
overall |
D+L pooled sMD | 1.144 0. 657 1.631 100.00
..................... e
Test(s) of heterogeneity:
Heterogeneity degrees of
statistic freedom P I-squared®*  Tau-squared
1 36.91 15 0.001 59. 4% 0.2447
124.67 5 0. 000 96. 0% 4.3656
overall 165.04 21 0. 000 87.3% 1.1640

##* I-squared: the variatio

n in sMD attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

significance test(s) of sM
1 zZ=
2 z=
overall z=

D=0
6.36 p = 0.000
1.58 p = 0.114
4.60 p = 0.000

E.) uanina SMD 989n198nasU89509anU3nug 910 subgroup analysis

nau 1 = Msyadiutane u
nau 2 = Msyadiutane u
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Study %
) SMD (95% CI) Weight
1
Sigush (2001) 082(-0051.70) 453
Sigush (2001) 237(1.32, 3.43) 425
Sigush (2001) 1.88(0.84,292) 427
Guerrero (2005) 0.78 (0.14, 1.42) 487
Xajigeorgiou (2006) 1.03(0.11, 1.94) 447
Xajgeorgiou (2006) 0.28 (-0.58, 1.14) 455
Xajigeorgiou (2006) 1.69 (0.73, 2.66) 439
Haas (2008) 341212, 4.70) lar
Mestnik (2010) 1.12(0.35, 1.90) 468
Yek (2010) 0.44 (-0.32,1.19) 470
Mestnik (2012) 1.28 (048, 207) 466
Emingil (2012) 049(022,1.19) 478
Casarin (2012) 0.64 (<0.17, 1.45) 463
Aimetti (2012) 098 (031, 164) 483
Sive-senem (2013) 046 (-0.21, 1.14) 482
Andere (2018) 0.61 (-0.06, 1.28) 482
Subtotal (-squared = 59 4%, p=0.001) 1.04 (0.72, 1.35) 7312
2
Chitsazi (2014) — 536 (413, 660) 386
Moreira (2015) — 453(334,573) 403
Annaj (2016) 019(-091,052) 476
Annaj (2016) 0.00(-0.72,0.72) 476
Borecki (2018) - -120(-2.08,-0.33) 453
Andere (2018) 0.13 (-0.52, 0.79) 484
Subtotal (-squared = 56.0%, p = 0.000) 138(033,3.09) 2688
Overal (l-squared = B7.3%, p = 0.000) 1.14 (0.66, 1.63) 100.00
NOTE: Weights are from random effects analysis &

LR T T

oust 5 10

F.) Forest plot 29nA1 SMD 483n1980a31935098nU39uA 910 subgroup analysis

nau 1 = nsldefiueimnaeatunissnm

nau 2 = nsldllalawiamesUiaiunisshw

UM 2 1A N15anAeU09309aNUSYIUA (periodontal pocket reduction)

idlevhmsisuiisunauges swinangunuilesy
nsiaunssnwmensldlilalaundiamesd wWisuidiey
fﬁ"umjumu@uﬁlé’%msymﬁuﬁwma wazinannity iileg
AN 7=96.0% wag p = 0.000 ansnsawdanalddn nsfnundi
thainsufuiufenuiuuudnngegsdaeu ngufinuni
Iasunsidunssnwmensldilalaunfiamesidanse
ansoadnuTvudldinninguauauiildsunisyasiuihans
wazinansnily e19vzdsliannsaaglld Wesndeyavin
anuBuieiieaiugs (°= 96.0%) uagnsinuidilsinnme
(3U71 2E, F)

So1std
nMsliziefuuadeiifnguszasdiiosusau
nang1un193gInislunis@nyiusednsnaveanisly
Tlalandamesitlunsetumssnulsausviudsniau (viin)
f3n Wisuideufunisyadiuiians wasinansnilu &
swsmmsAnuidunsmaasauuguiifinguniunu v
ns@nwluayed Inefnwinadnsnisanasvessesdinyusviug
MnnsTvTndeyaty wanssadnsvesnisfinw
$1uau 5 msdnw Fudlefiansannisanasessesdnyiviug
wuhnguilillaleuniiamesthaiunssnuaninsaansesdn
Usviudldannninnguasuaudildsunissnuidienisyndiu
thane uaznansnitu 1.381 fadians (SMD) usiteyafivm

Jwnsziiuraanuiuiefeniuegatnau (°=96.0%) e
ASIVFBUBARINNNNSANUNINNNANISNAFDUAILERH UG
NSNAFOUAIY Begg’s test uag Egger’s test laan p-value
Wiy 0.002 waz 0.000 AaRY FellAtasnil p = 0.05
LEAIDINISHBARANNNISANUN wazildnSnavadnisAnwIng
W ' v ' = a A a
nAuFRE N URONATINYRINITANYY (FUN 2D) Wauswiily
ARYINNISANET NUINTeARaNASIAaNsIBE1e (selection
bias) 31NN¥UIUNNTEU (random sequence generation) N3
UnUanan13gu (allocation concealment) 8ARYINNTIABN
UJUR (performance bias) aafRanAueudsdlunisan
FuuAY (attritional bias) lnganmsAnwvee Chitsazi® way
= g A oM ova ° ° W '
n13fn¥1ved Borecki AilylasinsAimduIunguiiegns
JuAnveIn1sanen NazvilrnisAnwilindeiieanenind
IWIUNFUFIBEBBNINNNTANY kavdellapRainnsiden
UHUR Inenuindiilesnisfinyives Moreira™ Wit Mifins
Uszilluoaisn azinislgnsmaassasn (sham procedure)
Tunsnaass
a ¢ a & X ' | = e v
nATiATsieduuluaiinuiinguAnuld
Wl laudamesUasun1ssnwaIunsnansasdanyusyiuale
nninguauay Fauansdiassdvsnavediflalawfiames it
a:' a a o ' < | v
Aonvvriiuselomilunsiasunissne agalsAniy wunnisly
WlalaudiamesUanunsoansesdndsyiudla 1.381 Tadwms
WawSsuisuiunsyaiuiiane uwasinansnily 90133y



Tinuanuusnstmnsaddnlaogradniay wagn1siasgi
sfunlundiiifansannadninisanasesesdnditudiiies
agaiien Sallmsfimesaun fifesinnsan vensilimedms
AATN Wy nsdsunlassEiunsanizvese SenzUsiug
msfidensendsnsndaseawien (bleeding on probing) ¥
PMNNTANIVDY Ateih™® Lazn15ANYIUDY Sgolastra’” Wuan
mslinlalaunfiamestiasunssnwlsausiufsniau (sin)
SeSufiusziunmstamzveseTozitudldodeiitodiyy
yonanagailannnisinwves Moreira® wasnisinunves
Borecki® wunnsldlnlalauniiawmesitiaSunissnwnlsa
USTussnau@iining annisiidonsonndaniswdases
Wienlaeeslitedfey donndasiun1sAinyves Seolastra!
ﬁﬁwﬂuéﬂaﬂsﬂﬂ%ﬁuﬁé’mau (¥iln) 305t
uaﬂmﬂﬁ%mﬁﬁmmwﬁwﬁma%mqﬁ;a%ﬁwm W
mﬁmmmmuﬁaﬁ;aum?é (microbial profile) st
Tunguesisnneunand uazesifudneumandifiunundes
Tunsqnammestsaudiudsnauininin sufaded
aumdeegiidnsnaseiafissnnmendiinvese TersUiviug
(clinical periodontal stability) Tusguzea’ Feanns
Ainwved Moreira™ wagn1sAn®1909 Chitsazi™ wuinn sl
Wlalpundamestasunmssnelsausnussniau (@lia) M
aunsaanuennsinfnuaines wendluludinulafiunud
(Aggregatibacter actinomycetemcomitans) WazuuAiLse
lunguuedsnnaumand uavesiiudaounandls aenndes
AunsAnwues Javed"’
msanthudessdeiuuluadsifaunn
fugetnLaU VleZJULLUUGUENmiﬁﬂH’] Fadansinwuuunds
drugealn (split mouth study) UagnMsANYILUUATWIY
(parallel study) Tslnmoavesinlnlaufiamnesasalaid
1INIFIU winsdenldansiennylanes szazansensua
AnautAvevassiauas uuedslasumsinm saud
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