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Abstract

BACKGROUND: Scholars have carried out a lot of research on the main cariogenic microorganisms, but there is
still no comprehensive and systematic evaluation.

OBJECTIVE: To perform an evidence-based medicine analysis on the six main cariogenic microorganisms.
METHODS: Literature about microbial factors and age factors of caries disease etiology were retrieved, which
were published from 2011 to 2014 in the Cochrane Library, EMBASE, PubMed, Wanfang, China Biology
Medicine disc (CBMdisc), Chinese Journal Full-text Database (CJFD) and VIP. Eligible studies were divided into
two groups according to absorbance values: observation group (higher absorbance value) and control group
(lower absorbance value). The probability of dental caries under the impact of Streptococcus mutans,
Lactobacillus microbe, Prevotella, Selenomonas, Capnocytophaga, Veillonella were statistically analyzed using
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RESULTS AND CONCLUSION: Eight articles were included in result analysis. Odds ratio (OR) values refer to Laboratory of Oral Diseases
the statistical difference in the probability of dental caries under same pathogenic factors between two groups: and Biomedicine, Chongging
OR > 1 indicates the incidence of dental caries is higher in the observation group than the control group, and OR 400015, China

< 1 suggests the incidence of dental caries is lower in the observation group than the control group. Meta-analysis

results show Streptococcus mutans (OR=2.41), Lactobacillus microbe (OR=1.68), Prevotella (OR=2.75), Accepted: 2015-05-25
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Capnocytophaga (OR=1.98), Selenomonas (OR=2.38), indicating that the probability of dental caries is higher in the
observation group than the control group, and these microorganisms are greatly correlated with the occurrence and
development of dental caries; Veillonella (OR=0.45), indicating the probability of dental caries is lower in the observation
group than the control group, and Veillonella has small correlation with dental caries and only plays an important role in a

certain development stage of dental caries.

Subject headings: Dental Caries Susceptibility; Streptococcus; Meta-Analysis
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1 #ERFA%  Data and methods
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PubMed &5 A 308l 172, BA KT T7 8ctla e s b [ A B 2
SCHRECHE P BELU T A SCRCHE e L Al s e A rh SR
i, 20115220 144F [A] il s 2093 X 2 1K SOk Hh S0k &R i)
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mutans, Lactobacillus microbe, Capnocytophaga,
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Table 1 Experimental grouping according to different contents of
microorganisms

e ML it A Bt

AT EER 0.3-0.5 0.1-0.3 1605 1
FLERFT 0.4-0.6 0.2-0.4 13714
WG R 1.1-1.4 0.8-1.1 1550 il
VERIZ SN 1.3-15 1.0-1.3 1 472 1
TR £ 4 0.8-1.0 0.6-0.8 1414 i
TR R 1.2-1.6 0.8-1.2 1371 %l
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Table 2 Quality evaluation of included studies

LU WSS () BENL K bifivi (%) Jiie:
KumarYS, 2014 4 193/291 fHBk & 1000 A
DoLG, 2014 4% 166/272 HsE K 100.0

Rother M, 2014 4 269/263 fEERE T 100.0

Prabhakar AR, 2014 4®  172/184 iz A (n=2) 96.4

> w> w> >

Mei ML, 2014 4F€ 239/201 fElg & 100.0
Soni S, 2014 47 245/194 % H(n=2) 95.3
Makhija SK, 2014 4 223/186 EEE 1 (n=1) 98.7
Gaudilliere D, 2014 45 221/255 HsE K 100.0
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Ci M-H, Fixed. 95% Cl
Arnold P 2013 T2 144 27 91 15.58% 237 [1.36,4.13] ==
Cangir A 2012 50 100 22 T2 12.0% 227 [1.20,4.30] T
Elhanmmady M 2012 a5 111 20 B3 121% 211 [1.10, 4.04] e
Eson S 2013 67 115 25 84 11.3% 329 [1.81, 5.98] S
Henderson JT 2014 108 208 3 101 18.8% 244 [1.48,4.03] e
Johnsaon J 2011 33 GT 28 94 111% 2291[1.19, 4.39] —
Seyfried TH 2014 17 35 25 86 T.0% 230[1.03,5.18] M
Shalin S5C 2011 89 179 17 55 12.3% 221 [1.16, 4.20] i
Total (95% Cl) 959 646 100.0% 2.41 [1.94, 3.00] L
Total events 491 194
Heterogeneity Chif=1.36, df=7 (P=099 F=0% Iu ™ u=1 ] 150 mni
Testfor overall effect. Z=7.94 (P <.0.00001) Fa'u';:uurs eapérimental Favours control

1 EREIKE N BEER I Meta ST RHKE
Figure 1 Forest map of Streptococcus mutans effect on dental caries

Bl i £ ERERRINME OR=2.41(95% ] {5IX [A]: 1.94-3.00), P<0.05, iSRRI R T X AL, St 178 TR BKEE 5 Il 11 AH G

PR

Experimental Control Odds Ratio Odds Ratio
Study or Subaroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Arnald P 2013 45 BE 42 108 14.2% 1.65[0.93, 2.93] ™
Cangir Ak 2012 38 73 15 113 13.3% 1.64 [0.91, 2.97] T
Elhanmmmady b 2012 53 102 a4 ar  13.9% 1.69[0.94, 3.01] =
Eson S 2013 40 7B 27 B9 10.5% 1.73[0.89, 3.39] =
Henderson JT 2014 il 134 ar 93 16.4% 1.66 [0.97, 2.83] =
Johnson J 2011 35 G8 3z 82 111% 1.66 [0.86, 3.18] T
Seyfried TH 2014 40 T 28 7 11.0% 1.66 [0.86, 3.149] T
Shalin 5C 2011 36 | 25 a5 9.6% 1.79[0.90, 3.549] T
Total (95% CI) 685 686 100.0% 1.68 [1.35, 2.08] ¢
Total events 387 270
Heterogeneity Chi®= 0.06, df= 7 (P =1.00) F=0% ID o 051 ] 1=u mu:
Testior overall effect 2= 4.69 (P < 0.00001) Fa'u'burs expérhnental Favours contral

2 FLESATE BEER R AT Meta 4T AR AR [E]

Figure 2 Forest map of Lactobacillus microbe effect on dental caries
PlE: 1 B AR IR OR=1.68(95% W fw X [i]: 1.35-2.08), P < 0.05, UiUIMERA BRI IRAL, [ T FLRRAT 1A 5 i AR S 1

K.

Experimental Control COdds Ratio Odds Ratio
Study or Subgroup Events  Total Fvents Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% Cl
Arnold P 2013 B8 134 32 115 167% 267 [1.57, 4.584] =
Cangir Ak 2012 4F a8 24 94 11.1% 312 [1.67, 587 T
Elhanmmady b 2012 44 91 22 82 11.7% 2585([1.35,4.87] e
Eson 5 2013 a5 112 24 94 13.0% 2.81 [1.55, 5.049] e
Henderson JT 2014 38 a1 22 86 10.9% 270[1.41,58.149] e
Johnson J 2011 a7 7a o 110 121% 260[1.40,4.81] i
Seyfried Th 2014 4F 91 25 96 11.8% 280[1.57, 5.36] T
Shalin 5C 2011 58 117 22 83 127% 273[1.48, 5.00] e
Total (95% CI) 7o0 760 100.0% 2.75[2.22,3.41] *
Total events 393 201
Heterogeneity Chif=0.29, df=7 (F=1.00); F=0% In 7 051 ] 150 mn’
Testfor overall effect 2= 927 (P = 0.00001} Fa'u';:uurs e:périmental Eaveiiis contiol

3 EZRERMNEBIBHRFZIME Meta 4T FRIKE
Figure 3 Forest map of Prevotella effect on dental caries
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 85% CI
Arnald P 2013 28 i 26 ar 9.7% 2350147, 4.71] T
Cangir Ak 2012 44 24 20 61 11.4% 2.00[1.02, 3.94] e
Elhanmrmacdy d 2012 a4 1148 oy TE  12.3% 2.58[1.39, 4.748] i
Eson 5 2013 41 26 3\ 137 14489% 2.29[1.20, 4.02] -
Henderson JT 2014 a4 114 I/ 13 16.0% 2.531.48 4.33] —
Johnson J 2011 B2 128 26 86 15.2% 217 [1.22, 3.86] i
Seyfried TH 2014 38 il oy A 10.0% 287 [1.31,5.09] i
Shalin 5C 2011 35 Ga 27 93 106% 2.59[1.35, 4.99] B
Total (95% Cl) 736 736 100.0% 2.38[1.91, 2.96] L ]
Total events 366 216
Heterogeneity, Chif= 0.60, di=7 (P = 1.00% F= 0% =D o n=1 | 1=n mn:
Testfor overall effect: Z=7.73 (P < 0.00001) Favours experimental Favaours control

4 BARRREREMNBIBFZIDE Meta ST FRAKE
Figure 4 Forest map of Selenomonas effect on dental caries

Bl e T BESR IS OR=2.38(95% FI{FIX [1]: 1.91-2.96), P < 0.05,

WIS BTMER O TR AL, S 17 0 P s L s FO AT

ES O
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl IM-H. Fixed, 95% Cl
Arnold P 2013 a9 121 34 M2 153% 2181 .27, 3.74] =
Cangir Ak 2012 a0 104 36 79 18.0% 1.11 062, 1.99] =
Elhanmmady M 2012 45 26 24 7 104% 2.29101.20, 4.36] =
Eson S 2013 a8 T3 ar g4 10.2% 2.29101.20, 4.38] =
Henderson T 2014 47 94 32101 131% 2A6[1.20, 2.86/] =
Johnsond 2011 44 a8 30 91 128% 2030111, 2.72) e
Seyfried TH 2014 ]| 65 27 g6 10.3% 1.99[1.02, 2.88] T
Shalin 5C 2011 ar T3 26 g3 102% 2251117, 4.33] =
Total (95% CI) 04 710 100.0% 1.98 [1.59, 2.45] *
Total events 351 236
Heterogeneity: Chi*=4.54, df=7 (P=0.72); F=0% =n 1 |:|=1 3 1=|:| 1|:|c|=
Testfor overall effiect: 2= .20 (P = 0.00001) FEI'\.-';:IIJFS expérimental Favours control

B 5 —SLBRIEFERERENBIEFZINE Meta 2T ARANE

Figure 5 Forest map of Capnocytophaga effect on dental caries
B 1 R R OR=1.98(95% M 5 X [H]: 1.59-2.45), P < 0.05,

VWIS ZE BIRMER TR IR, St T UL BRI 2T 4 24 e 15

9 IR SRR
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed, 95% CI
Arnold P 2013 35 a6 43 g6 11.1% 069 [0.38,1.25] e
Cangir Ak 2012 28 93 45 86 14.3% 039[0.21,072 .
Elhanmmady b 2012 H 112 34 T3 13.0% 044 [0.24 082 =
Eson S 2013 28 104 30 B4 11.8% 042022 080 =
Henderson JT 2014 18 67 45 BE 12E6% 033[0.17, 0.66] =t
Johnson J 2011 M TE a4 111 13.48% 040[0.22,0.748] =
Seyfried TH 2014 18 68 46 97 12.2% 0401[0.20,0.78] =
Shalin 5C 2011 28 74 40 g3 11.0% 0a91[0.31,1.11] =i
Total (95% CI) 685 686 100.0% 0.45 [0.36, 0.56] L
Total events 207 337
Heterageneity: Chif= 3.80, df=7 (P= 0.80% F=0% ID o n=1 3 1=n mnl
Test for overall effect: £=6.96 (P = 0.00001) Fa".-';ZIUFS expérimental Eifidotiess soekiol

6 FIRIKEREIBIEFFIVH Meta 5 HTFRIKE
Figure 6 Forest map of Veillonella effect on dental caries

Bl g BRI MA OR=0.45(95% M {F1X [i]: 0.36-0.56), P < 0.05, Ui WS4l /N TR AL, Sl 7 =5 5@ 3K TR & 55 s (1 AH ¢
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Figure 7 Funnel plot of literature bias concerning the six main
cariogenic microorganisms
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