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A meta-analysis of microbiota implicated in peri-
implantitis
Han-gyoul Cho, Ran-Yi Jin, and Seung-Ho Ohk*

Department of Oral Microbiology, School of Dentistry, Chonnam National University, Gwangju 61186, Republic of Korea

Peri-implantitis is a disease affecting the tissue surrounding dental implants, destroying both soft and hard tissues. A
total of 2,015 studies were collected by searching items in the National Library of Medicine, including keywords, such
as “peri-implantitis,” “microbiota,” and “microbiome.” Of them, 62 studies were screened and considered eligible for
analysis. Only 16 studies qualified all criteria mentioned here: “Using PCR methods for microorganism detection,”
“Suggesting quantified results,” “Stating obvious clinical diagnosis criteria (“Bleeding on probing,” “Probing pocket
depth,” “Suppuration,” and “Radiographic bone loss”).” Only 8 studies were included in the meta-analysis because
the others had special issues. Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, Aggregatibacter
actinomycetemcomitans, Prevotella intermedia, and Epstein-Barr virus were the microbiological subjects of analysis.
The odds ratio (OR) between the healthy implants and peri-implantitis were calculated for each microorganism to
compare two groups, and the forest plots were suggested as the visual materials. P. gingivalis (1.392 < OR < 2.841),
T. forsythia (1.345 < OR < 3.221), T. denticola (2.180 < OR < 5.150), A. actinomycetemcomitans (1.975 < OR < 6.456),
P. intermedia (1.245 < OR < 3.612), and Epstein-Barr virus (1.995 < OR < 9.383). The species showed that their
95% confidence interval of odds ratio was higher than 1, indicating that they were detected more frequently in peri-
implantitis than in healthy implants. Meanwhile, other species, such as Fusobacterium nucleatum and Staphylococcus
aureus, were not included in the meta-analysis because the number of studies was insufficient.
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Introduction 0|2 7H 2 YOI = 5HLtE UZUE Z9|H(peri-implantitis)0| X|
g7 UCH3].

YSTE IHAS0| X|0F & B2 et FE X|= YYo= X}2| ASHE F2| FUH(peri-implant mucositis)2 YSHUE F¢
T2 oM, YSHES| F7IH YES2 YLHCZ T Q42 ¥ Of AZZ0| Tt 7tHY BE HE2= YOILH, YSTE F2IY
7He| 2 U1 OJof| CHol Of2f ALOA &0 ZHTf. Moraschini & 2 YSEE F9 HZXE Ot 2t ZZZIA| HEet, HI7tgde
[1]e] Bt AFSOH et HAX 2o ZE0 H=H, ASHEQ| ME B0l 2ot 72 ha|= Ho|ETH4]. M2tM YSUE FIHo o
2 13 O|LHIM = 99%=Z LIELILE, 103 O|LHOIM= 96%, 20 of ZIH2 SXZ|9| AH ORE 7|ELE Sh= ZR7t HE=Z0IL. 0
O[Ol M= 91% 2 HASICE Lekholm S[2]2] SFUME YSZHE 2ot YSEUE TP Y2 Tt 22 TUEE, X|FTe 71
O] 208 MZEES 91%2 E15t1 UL USZEQ| F7|H Ko & o, 0S8 7 Y #2], 5% 82 2EHQI QX0 s IS
&= DXl= 8 20212 MHANS| ZRA0] RXIEX| Zok= A0|4, W= ST, 7[=HeZ2E O SR 7IE MaS0l 2l 2
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denticola, Tannarella forsythia, Porphyromonas gingivalisE &

rir

atolf, Aggregatibacter actinomycetemcomicans, Prevotella ni-
grescens, Campylobacter rectus, Staphylococcus aureus, en—
teric bacilli, Candidia albicans 50| 21151 Q/CH6].

YSTE FG2 AtHF UAF 2B, F242 THE S HluX ZHHS|
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DES AlRfSt HE ULt O] AN = Ml HiY, PCR, DNA &
, DNA A|Zd & O8] WAlS Soff, 4 ZZ[0)| Holl YSHE
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referred Reporting Items for Systematic
Reviews and Meta—-Analyses guidelines (PRISMA)S| ZZ2EZ0|
MECHFig. 1). 21E2| A2 U.S. National Library of Medicine
(http://www.ncbi.nlm.nih.gov/PubMed) (MEDLINE)OIA &IA|5t
oM, 7I/ER ‘peri-implantitis’, ‘microbiota’, ‘microbiome’ S
0| 2|5 SIRACE. MeSH 7|/1E ZMS LolotCt Aot A
Ol= o321t 2Lk

(“Dental Implants” [Mesh] OR dental implant OR “Peri-
Implantitis” [Mesh] OR peri-implantitis OR peri-implant) AND
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Records identified through Additional records identified
c electronic libraries through other sources
£ (n=1,997) (n = 60)
g
=
(5]
o
A Y
Records after duplicates removed
(n=2,015)
o Y
£
§ Records screened R Records excluded
5 (n=99) i (n=1,916)
(%]
A4
Full-text articles Full-text excluded
assessed for eligibility > (n=46)
(n=62) Reason for exclusion:
> - Control groups are not
= the “healthy implants”
=) (n=14)
] v - Microbiological
examination conducted
Studies included in with non-PCR methods
qualitative synthesis (n=25 )
(n=16) - No clinical diagnosis
criteria for peri-
implantitis (n = 3)
- No quantified results
(n=4)
= A4
(]
e
2 Studies included in
1= quantitative synthesis
(meta-analysis)
(n=8) .
Fig. 1. PRISMA flowchart of literature search
strategy.
(“Microbiology” [Mesh] OR microbiology OR “Bacteriology” Q|5IRULE.
[Mesh] OR bacteriology OR “Bacteria” [Mesh] OR bacteria OR FH(LSZHE FH2| 0 2T M) £&ISHK| b= 7
bacterial OR “Fungi” [Mesh] OR fungi OR fungal OR “Micro—- o = G710]| MSISIX| L2 A9 ﬁ—_rL review articles (2|5 =),
biota” [Mesh] OR “Viruses” [Mesh] OR virus OR microbiota OR cohort studies (ZSE 2171), case report (B2 E11) S
microbiome OR microbial OR microbiological OR “Biofilms” e In vitro studies (|2 Z1)E H | St HQUAH AL
[Mesh] OR biofilm OR flora) 9 71E0) w2t A3l 5t At & 997H0| =EE YS & UULL
TS AM THE E5 22 159 0|9l H72(2007/08/01— 0] & H=Z2| LHE0| = A0 MASHX| RS TS0, 37712] A+
2022/08/01), AlHS HHHCZ & FE EHCE MEHSIAC. E £ HQl5ta 62712 HRE MEIYCE 62719 HH| BES T HE
oh, O FEYES Soi }0tl =255 Zelol0], S== MHe 3 5104, i3l £712 DHESh= H0H0| Z3E| =5 ALt
2,0167H2] ATE 1XHXQ1 ZHAM Atz MFSIALC. o INZE0| BIEA| ‘1T HEO| YETHE'L A
o 0= AE WA0| PCRS 0|23 YA A
2) 28 ME Y ML 7|1E o HFQl USTUE TG0 TSt Totoh Ay AL 7|ES TE
AUt USHE F2| TES HRLCZ USTE FLH DW= A YETE QO FQ XT =202 EE Al & (bleed-
T ZYE H|wW st StXI-CHE AH7(case—control study) HFE M ing on probin, BOP), ISZtE F| X|FHZ0]|(probing pocket
EHSIRAC ChEat 22 20| siYot= A7E M= =85S Safl A depth, PPD), ZAY Sf0IE= & A4(radiographic bone
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loss)S HIEA| ZLEet A
o H|O|E{7} =SIE|O] QU2 A O|ME =X 0{EE positive/nega—
tive22F X2|et H71= ML
o MZ0| 377} |4 107 O|AY A
o 241 A DIMEZSO0| |4 287 O|&A A
Che 2740 B8ioX| k2 d7sS 25 1I 95104, = 16712 ¢
74 AN S0l ZEACH21-36]. Ml AFRE MLE Aol =
Fig. 101 &3t & ol ek OW?EQI TR, Lol AL, A
ETUE Qo T &5, 2M5t 0|ME 2| ZF= Table 10 A&
Si¥om, 0 & o 871 HTH0| HIERZAN(YH )0l ZLEHE LY.
LIHX| 87| St AE 271 W Zit M4E W0 ¥X 243 A

L

& 2 gl= o0 UAA7| HZ20| HIEF2MOIA HIQI|RACE. 0] AFE
o| Xt M2l AFREL Table 19| ‘special matters’ Off AM&35ISICE

Zt AT SN E tHEZQ AZet YSUE Fo| ZX deizl Y
STE F2(F 0l2t ZHOIMO| Dlg=9| HE Y=+E Hluwotl U
1, D=2 SF= Table 10114 2ot Het 2L}, 2= HHE &

£0| AZE 0SS P. gingivalis, T. forsythia, T. denticola, A.

actinomycetemcomitans, P. intermedia, P. micra, F. nuclea—

tum, C. rectus, E. nodatum, E. corrodens, Capnocytophaga

Table 1. General characteristics of the studies included in meta-analysis

Clinical diagnosis items for

No. Authors Year . "
peri-implantitis

Types of microorganisms

Special matters

1 Ziebolz et al. [21] 2017 BOP, PPD, radiographic bone loss

2 Verdugo et al. [22] 2015 BOP, PPD, SUP, radiographic
bone loss

3 Jankovic et al. [23] 2011 BOP, PPD, SUP, PI, radiographic
bone loss

4 Cortelli et al. [24] 2013 BOP, PPD, CAL, mucosal marginal
bleeding, SUP, radiographic bone
loss

Zhuang et al. [25] 2016  BOP, PPD, radiographic bone loss
Casado et al. [26] 2011 BOP, PPD, SUP, Mob, radiographic
bone loss

7 Ata-Ali et al. [27] 2015 BOP, PPD, SUP, radiographic
bone loss

8 Kato et al. [28] 2017 BOP, PPD, SUP, radiographic
bone loss

9  Jankovic et al. [29] 2011 BOP, PPD, SUP, PI, radiographic
bone loss

10  daSilva et al. [30] 2014 BOP, PPD, radiographic bone loss

1 Apatzidou et al. [31] 2017 BOP, PPD, SUP, CAL, radiographic
bone loss

12 Tamura et al. [32] 2013 BOP, PPD, SUP, radiographic
bone loss

13 Al-Ahmad etal. [33] 2018 BOP, PPD, radiographic bone loss
14 Faveri et al. [34] 2011 BOP, PPD, radiographic bone loss
15 Parthiban et al. [35] 2017 BOP, PPD, PI, radiographic bone

loss
16 Sato et al. [36] 2011 BOP, PPD, radiographic bone loss

Pg, Tf, Td, Aa, Pi, Pm, Fn, Cr, En,
Ec, Cs

Pg, Tf, Td, Aa, Pi, Fn, HCMV, EBV

HCMV, EBV

Pg, Tf, Td, Aa, Pi, Cr

Pg, Td, Aa, Pi, Fn, Sa
Pg, Tf, Td, Aa, Pi

Pg, Tf, Td

Pg, EBV

HCMV, EBV

Microorganisms were clustered by their
genus instead of specific species

Microorganisms were clustered by their
genus instead of specific species

Microorganisms were clustered by their
genus instead of specific species

Microorganisms were clustered by their
genus instead of specific species

Methanobrevibacter oralis,
Methanobacterium congolens/curvum

Pg, Tf, Td, Aa, Pi, Pm, Fn, Cr, Ec, Cs

Pg, Tf, Td, Aa

Almost same article with No. 3 (same
author, same experimental contents)
Unable to include in quantitive synthesis
Unable to include in quantitive synthesis
Unable to include in quantitive synthesis
Unable to include in quantitive synthesis
Archaea: low clinical importance
Quantitive results are analysed as loads

instead of frequency

Control groups were not the healthy
implants

BOP, bleeding on probing; PPD, probing pocket depth; SUP, suppuration; PI, visible plaque index; CAL, clinical attachment level; Mob, mobility; HCMV,
human cytomegalovirus; EBV, Epstein-Barr virus; Pg, P. gingivalis; Tf, T. forsythia; Td, T. denticola; Aa, A. actinomycetemcomicans; Pi, P. intermedia; Pm, P.
micra; Fn, F. nucleatum; Cr, C. rectus; En, E. nodatum; Ec, E. corrodens; Cs, Capnocytophaga sp.; Pn, P. nigrescens; Sa, S. aureus.
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spec, P. nigrescens, S. aureus, human cytomegalovirus, EBVO| 2 g9 7H1dE 38 =2 diholy| Qolid= EF niME 4=
M, 0| = 3t 0|4 HZEl P. gingivalis, T. forsythia, T. denticola, A. BT} 476t ASTHENMLY YSTHE F2/H0j| 0|2HE USTHE
actinomycetemcomitans, P. intermedia, EBVO]| Lol 2} O|MEZ M SAHCE Koot X017t U=X| EAfok= 10| HQotCt. 0o
H2 M2 2F510] HI0|EE FEotAULt. R A2 D4 Ot Aolgltg7 = Zt DI8E SE=, 2129 ﬁ-_rl%ﬂ} ‘Combined’
£ =4 A= dIE(detected frequency)= Tables 2—70i M2|5ISILt, &=0] Cigt 2XH|(odds ratio, OR)E AILSICE A2 ZHconfi-
L5t 5T D|MEZ0| MuEMol 2MS 2|5, T D|MEZ0| shtst= dence interval, Cl)2 95% $|01| M LHESI r ESHOIE AlZEC
DE HF0AMe EE2E ML HIHSt ‘Combined” YFOE HITE 7 2 LIEHN7| I3l forest plot2 MIAIGIILE. A& HIET} 092 LIEHH

Lol F7FoHALY. 50| 4R QXH|E otz 0| 27+S6IER forest plot 5t 1

Table 2. Studies of Porphyromonas gingivalis

Healthy implants

Peri-implantitis implants

Author
Total No. Detected frequency Total No. Detected frequency
Ziebolz et al. [21] 115 72 (62.61) 16 11 (68.75)
Verdugo et al. [22] 23 5 (65.22) 23 14 (60.87)
Cortelli et al. [24] 53 6 (11.32) 50 27 (54.00)
Zhuang et al. [25] 22 5 (22.73) 22 7(31.82)
Casado et al. [26] 10 9 (90.00) 10 8 (80.00)
Ata-Ali et al. [27] 54 6 (11.11) 24 9 (37.50)
Kato et al. [28] 15 4 (26.67) 15 14 (93.33)
Overall 292 117 (40.07) 160 90 (56.25)

Values are presented as number (%).

Table 3. Studies of Tannerella forsythia

Healthy implants

Peri-implantitis implants

Author
Total No. Detected frequency Total No. Detected frequency
Ziebolz et al. [21] 115 53 (46.09) 16 0 (62.50)
Verdugo et al. [22] 23 20 (86.96) 23 22 (95.65)
Cortelli et al. [24] 53 4 (7.55) 50 20 (40.00)
Casado et al. [26] 10 8 (80.00) 10 9 (90.00)
Ata-Ali et al. [27] 54 12 (22.22) 24 8(33.33)
Overall 255 97 (38.04) 123 69 (56.10)

Values are presented as number (%).

Table 4. Studies of Treponema denticola

Healthy implants

Peri-implantitis implants

Author
Total No. Detected frequency Total No. Detected frequency
Ziebolz et al. [21] 115 31(26.96) 16 8 (50.00)
Verdugo et al. [22] 23 8(34.78) 23 18 (78.26)
Cortelli et al. [24] 53 5(9.43) 50 27 (54.00)
Zhuang et al. [25] 22 3(13.64) 22 4(18.18)
Casado et al. [26] 10 7 (70.00) 10 7 (70.00)
Ata-Ali et al. [27] 54 9(16.67) 24 8(33.33)
Overall 277 63 (22.74) 145 72 (49.66)

Values are presented as number (%).

www.kijob.or.kr

23



Int J Oral Biol Vol. 48, No. 3, September 2023

Table 5. Studies of Aggregatibacter actinomycetemcomitans

Healthy implants Peri-implantitis implants
Author
Total No. Detected frequency Total No. Detected frequency
Ziebolz et al. [21] 115 12 (10.43) 16 4 (25.00)
Verdugo et al. [22] 23 3(13.04) 23 3(13.04)
Cortelli et al. [24] 53 4 (7.55) 50 21 (42.00)
Zhuang et al. [25] 22 0 (0.00) 22 2(9.09)
Casado et al. [26] 10 3(30.00) 10 4 (40.00)
Overall 223 22 (9.87) 121 34 (28.10)
Values are presented as number (%).
Table 6. Studies of Prevotella intermedia
Healthy implants Peri-implantitis implants
Author
Total No. Detected frequency Total No. Detected frequency
Ziebolz et al. [21] 155 20 (17.39) 16 8 (50.00)
Verdugo et al. [22] 23 7(30.43) 23 10 (43.48)
Cortelli et al. [24] 53 11 (20.75) 50 16 (32.00)
Zhuang et al. [25] 22 0(0.00) 22 1(4.55)
Overall 253 38 (68.58) 111 35(31.53)
Values are presented as number (%).
Table 7. Studies of Epstein-Barr virus
Healthy implants Peri-implantitis implants
Author
Total No. Detected frequency Total No. Detected frequency
Verdugo et al. [22] 23 1(4.35) 23 9(39.13)
Jankovic et al. [23] 25 3(12.00) 30 14 (46.67)
Kato et al. [28] 15 9 (60.00) 15 13 (86.67)
Overall 63 13 (20.63) 68 36 (52.94)
Values are presented as number (%).
20| CisHA = 2O 2 X2|5tE SiE OA4=Z0A2 Combined 1) Porphyromonas gingivalis
=9l HE0= Z&ot] Ao, 2= SA 182 Microsoft P. gingivalisE EX DI4== 240t 77H2] S0 Lot HIERZA
Excel 2016 ZZ#(Microsoft)2 AFZ3IRACE. O|C}. Cortelli £[24], Ata-Ali S[27], Kato S[28]2] A= A
Z0IM2| P. gingivalis2| AE BIE7} LHZF0H| H|sH RIS Cf =
Results QUS0| LIEKSHOLY, LIBX| SIS0k QOI8t X{0|7} USO| LIE}
WL S8 2=H|(combined OR)0| siZ5t= ‘Combined” 52 H
1. & SHA(HEHREA) 7T} H 2= = B P. gingivalis7t ZAEE BIE0i| T3 QXHIS AlLet A
©=, 95% AlZITZI0] 12 TR o1 BF &2 %0j QoS P,
Ol O|MEF =0 QXH|0f LSt 95% AlZ|77H0f| 10| ZetE gingivalis= ASZANA G L0| HEE0| EAMOZ QolsiCtn &t
42, 1 0= 39 4E Yze HEZ(YT YSHE)NMe} e 2 QUCKTable 8, Fig. 2).
HUETE FY)0IM FI5 X10|7} §SS KB 2AH|F T A
2710 25 1HL 22 20| YIS Z2, i 04=S0| ERZ| 2) Tannerella forsythia

HoH A=A RolotH Cf XiF= ASES A0[RI, Figs. 2-72 ¢ T. forsythiaS BX 01 4== 245t 5749| A+10]| CHet HERZA0]
24 o
=

24210| HiERA

M 2iget 652 DIg=S0) tist

forest plot Z12{Z0|LC},
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il

bined' 22| A9, 95% AMET2I0| 18 EHHX| 41 BF £
PEEES

ROI5ICHL & 4= UCKTable 9, Fig. 3). 125 52 20| JACEE, T. denticola

denticola®| AZ Y=/t =0l HIoH R2lotA & =2AZ0| LIEHL
T. forsythiae 280X Tf B0| A=E0| SAXHC= C}. 8 ‘Combined’ &52| Z<R, 95% M2[77t0] 18 ZelotX| &
= HEF0M O §o| 3

0| SAXCZ RI5IHHL & == ACK(Table 10, Fig. 4).

3) Treponema denticola

T. denticolaE BX O|ME= A5t 6712 S0 Ciet HIEMEA 4) Aggregatibacter actinomycetemcomitans
0|C}. Verdugo £[22], Cortelli £[24]2] HTL0AMTE MU A T. A. actinomycetemcomitansE EX O|ME2 2A5t 5719 H3

Table 8. Meta-analysis of the detection of Porphyromonas gingivalis

Sample size

Author Healthy implants Pe?:;qlzl:tzmls OR Cl min Cl max
Ziebolz et al. [21] 115 16 1.314 0.428 4.034
Verdugo et al. [22] 23 23 0.830 0.250 2.757
Cortelli et al. [24] 53 50 9.196 3.331 25.388
Zhuang et al. [25] 22 22 1.587 0.415 6.068
Casado et al. [26] 10 10 0.444 0.034 5.880
Ata-Ali et al. [27] 54 24 4.800 1.468 15.693
Kato et al. [28] 15 15 38.500 3.749 395.424
Combined 1.923 1.392 2.841

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum.

Ziebolz et al. (2017) .—-.—§—|
Verdugo et al. (2015) »—-——§—4
Cortelli et al. (2013) S —
Zhuang et al. (2016) »——-—é—c
Casado et al. (2011) i |
Ata-Ali et al. (2015) A
Kato et al. (2017) i '
Combined +
Higher frequency in HI  Higher frequency in Pl
0.01 0.1 1 10 100 1,000

Table 9. Meta-analysis of the detection of Tannerella forsythia

Fig. 2. Meta-analysis of the detection of Por-
phyromonas gingivalis.
HI, healthy implants; PI, peri-implantitis.

Sample size
Author i OR Cl min Cl max
Healthy implants Per.l mplantits
implants
Ziebolz et al. [21] 115 16 1.950 0.644 5721
Verdugo et al. [22] 23 23 3.300 0.371 34.355
Cortelli et al. [24] 53 50 8.167 2.546 26.200
Casado et al. [26] 10 10 2.250 0.170 29.769
Ata-Ali et al. [27] 54 24 1.750 0.604 5.071
Combined 2.081 1.345 3.221

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum.
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Ofl chst MIEF2AM0ICE Cortelli S[24]2] SIFHOAMTH ASHUAQ] Aa
O HE BIZJ} A0 HlsH F2loHH O =AS0| LIEHGCH SHH
‘Combined” &t=9| AL, 95% AE|FZZI0| 18 E&6HK| 1 2%
=2 20| Q222 A actinomycetemcomitans= AYTIM O
0| A=EH0| SAMCE RO g 4= AUCKTable 11, Fig. 5).

5) Prevotella intermedia
P. intermediaE BX O|¥E= 245t 4742| 7101 CHSH H|EFE A

1
1
Ziebolz et al. (2017) : =

O|Ct. Ziebolz S[21]2] ST HBZOIML| P. intermedia2| &
£ QI TR0 HISH S2I5HA| Bf =%#30| LIEHGTE SHH ‘Com-
bined” &52| A2, 95% AZ77t0| 18 HEoH| YU BF =2 &
ol A2B2, P. intermedia= HEZOIM & HO0| ZEEH0| SAXS
2 RO5iCtn g 2= AUCKTable 12, Fig. 6).

6) Epstein—Barr virus
EBVE HEX D|Y=E 243 3702 70 tigh HERZA0|C}.

Verdugo et al. (2015)

Cortelli et al. (2013)

Casado et al. (2011)

Ata-Ali et al. (2015) ; -

Combined

Fig. 3. Meta-analysis of the detection of Tan-

Higher frequency in HI  Higher frequency in Pl
0.1 1

Table 10. Meta-analysis of the detection of Treponema denticola

nerella forsythia.
100 HI, healthy implants; PI, peri-implantitis.

Sample size
Author Healthy implants peril;rslzftr:ltls OR Cl min Cl max
Ziebolz et al. [21] 115 16 2.710 0.936 7.845
Verdugo et al. [22] 23 23 6.750 1.820 25.035
Cortelli et al. [24] 53 50 11.270 3.843 33.051
Zhuang et al. [25] 22 22 1.407 0.276 7.182
Casado et al. [26] 10 10 1.000 0.148 6.772
Ata-Ali et al. [27] 54 24 2.500 0.824 7.587
Combined 3.350 2.180 5.150

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum.

Ziebolz et al. (2017) ' ]

Verdugo et al. (2015)

Cortelli et al. (2013)

Zhuang et al. (2016)

Casado et al. (2011)

Ata-Ali et al. (2015) | =

-

Combined

Fig. 4. Meta-analysis of the detection of

Higher frequency in HI  Higher frequency in Pl
0.1 1
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Treponema denticola.
100 HI, healthy implants; PI, peri-implantitis.
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Table 11. Meta-analysis of the detection of Aggregatibacter actinomycetemcomitans

Sample size
Author i i OR Cl min Cl max
Healthy implants Per.l mplantitis
implants

Ziebolz et al. [21] 115 16 2.860 0.796 10.289
Verdugo et al. [22] 23 23 1.000 0.180 5.563
Cortelli et al. [24] 53 50 8.870 2.770 28.402
Zhuang et al. [25] 22 22 - - -
Casado et al. [26] 10 10 1.556 0.244 9.913
Combined 3.571 1.975 6.456

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum; -, unable to calculate OR since the data include ‘0’.

Ziebolz et al. (2017)
Verdugo et al. (2015)
Cortelli et al. (2013)
Zhuang et al. (2016)
Casado et al. (2011)

Combined

Fig. 5. Meta-analysis of the detection of Ag-

0.1

Higher frequency in HI

Higher frequency in Pl

Table 12. Meta-analysis of the detection of Prevotella intermedia

gregatibacter actinomycetemcomitans.
100 HI, healthy implants; PI, peri-implantitis.

Sample size
Author i OR Cl min Cl max
Healthy implants Per.l mplantitis
implants

Ziebolz et al. [21] 115 16 4.750 1.594 14.159
Verdugo et al. [22] 23 23 1.758 0.523 5.907
Cortelli et al. [24] 53 50 1.797 0.737 4.380
Zhuang et al. [25] 22 22 - - -
Combined 2121 1.245 3.612

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum; -, unable to calculate OR since the data include ‘0’.

Ziebolz et al. (2017)
Verdugo et al. (2015)
Cortelli et al. (2013)
Zhuang et al. (2016)

Combined

‘}

Fig. 6. Meta-analysis of the detection of Pre-

0.1

Higher frequency in HI

Higher frequency in Pl

1

votella intermedia.
100 HI, healthy implants; PI, peri-implantitis.
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Table 13. Meta-analysis of the detection of Epstein-Barr virus

Sample size
Author Healthy implants Peril;zzl:tztltls OR Cl min Cl max
Verdugo et al. [22] 23 23 14.143 1.612 124.112
Jankovic et al. [23] 25 30 6.417 1.577 26.111
Kato et al. [28] 15 15 4.333 0.708 26.532
Combined 4.327 1.995 9.383

OR, odds ratio; Cl, confidence interval; min, minimum; max, maximum.

Verdugo et al. (2015)

Jankovic et al. (2011)

Kato et al. (2017)

P S S R

‘

Combined

Fig. 7. Meta-analysis of the detection of

Higher frequency in HI  Higher frequency in Pl
0.1 1 10

Verdugo S[22], Jankovic §[23]2] HAF0ME MSZUAS| EBV
o| A& Y17t THEZ0H| HIsH R2I5HAl & =US0| LIEFICE SHH
‘Combined” 29| 4L, 95% AM2|F7H0] 1S E&l6HX| &1 R=
£2 20 Yooz, EBVE AHZOM o 0| ZEE0| SAxoR
QOlaiCta &t 4 QICKTable 13, Fig. 7).

2. HEt2MO| 20t S8

SeIotH, HEFEAES AT 652 DIME(P. gingivalis, T. for-
sythia, T. denticola, A. actinomycetemcomitans, P. intermedia,
EBV)OIN 25 2445t YSZEO| HI5H YEHE FAS0NM HES
= BI=0) CHal Relet Xt0|7F AT = 4= AULE. S P. micra, F.
nucleatum, C. rectus, E. nodatum, E. corrodens, Capnocyto—

phaga sp., P. nigrescens, S. aureus, human cytomegalovirusOf|
CholMe= &8 4271 2=010] HEFEAS A[YSHK| ZOFULE

Discussion
M =2 HEHZMO| RIE 4T IHUIM FE5H ‘YZAE F Aol
0S8N Er o) 5 x

HEE S22 I M 71X LACZ T
E

=0, H=s Heol Y = S
ZY0] ChHet 2ME o 32, SM= YSUE FAYY =l 01y
=9 24 Hlu, OX[92 YSEE F2A et YSTHEU A
01422 =& HIWOICE. Of M| 74X & = H-0|A] OFX|} H|w A
of &=t 01RE YYHOZ 9|07t YAS A= HQU| Z0[Ct. A
Lot HE{0A QIUE DIY=0] YSZE F2IF0| Zet 0|=0 Tot
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Epstein-Barr virus.
100 1,000 HI, healthy implants; PI, peri-implantitis.
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