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[Abstract] Objective To systematically evaluate the efficacy and safety of Bifidobacteria in preventing caries.
Methods Databases including PubMed, Embase, The Cochrane Library, Web of Science, Scopus, Clinicaltrials. gov,
CNKI, WanFang Data and VIP were electronically searched from inception to April 2020 to collect randomized controlled
trials of Bifidobacterium for caries. Meta-analysis was performed using Revman 5.4 software. Results In total, 10 ran-
domized controlled trials (RCT) of 518 patients, including 262 in the test group and 256 in the control group, were
included. Meta -analysis results reveal no statistically significant differences in salivary Streptococcus mutans counts
(SMD=-0.31, 95%CI -0.66 to 0.04, P=0.08) (RR=0.53, 95%CI 0.17 to 1.66, P=0.28) and salivary Lactobacilli counts
(SMD=-0.07, 95%CI -0.39 to 0.26, P =10.69) (RR =0.87, 95%CI 0.59 to 1.29, P =0.50). No statistical differences
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in the counts of Streptococcus mutans and Lactobacillus counts were noted in dental plaque, and no statistical difference
in the occurrence of caries in deciduous teeth. Three of the 10 RCTS included in this study did not report adverse events,
5 had no adverse reactions, and 2 reported gastrointestinal discomfort. Conclusion Current evidence suggests that

Bifidobacteria do not effectively reduce Streptococcus mutans counts and Lactobacillus counts in saliva and dental plaque,

or reduce the occurrence of caries in deciduous teeth. The safety of this treatment also requires further investigation.
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Table 1 The basic features of the included studies

Distribution of Average  Intervention Baseline Intervention (g/d) Intake
Studies Probiotics Vehicle _— Results
groups(T/C) age time characteristics T C (CFUM)

Bifidobacterium animalis

Caglar 2005 2121 22 Twoweeks  Healthy Yogurt 200 200 14x10" Q@)
DN-173010
Bifidobacterium lactis Bb

Caglar 2008" 23/24 20 Ten days Healthy 0 Icecream 53 53 53x10° Q@O
Bifidobacterium animalis ,

Caglar 2014" 52/52 8-10 Two weeks  Heathy Yogurt 110 110 L1x107 Q@
DN-173010
Bifidobacterium animalis

Cildir 2009"” 24/24 14 Two weeks Orthodontics Yogurt 200 200 4x10° @
DN-173010
Bifidobacterium lactis Bb

Javid 2020 33/33 22 Two weeks Initial caries " Yogurt 300 300 2.7x10° @Q@W©)

Nagarajappa

20;55“; ’t 15/15 18-22  Eighteen days Heathy Bifidobacterium infantis ~ Icecream 42 42 6x100 Q@O
Bifidobacterium animalis QB®@

Pinto 2014 26/26 15 Two weeks Orthodontics Yogurt 200 200 \
DN-173010 90
Bifidobacterium lactis Bh

Srivastava 2016 30/30 20-25 One week Heathy " curd 100% 100%* \ 26
Bifidobacterium lactis Bb ~ Slow release paci-

Taipale 2012 38/31 0-2 149 months  Heathy 100 or 300%* 100 or 300%* 5x10°  (D®
-12 fier or tablet
Bifidobacterium lactis Bb ~ Slow release paci-

Taipale 2013 32/29 4 149 months  Heathy 100 or 300%* 100 or 300%* 5x10’

-12 fier or tablet

CFU: colony-forming units ;\: not reported; *: mL/d; **: mg/d; (D occurrence of caries in deciduous teeth; ) Streptococcus mutans counts in sali-

va; @: Streptococcus mutans counts in dental plaque ; @ : Lactobacillus counts in saliva; &) : Lactobacillus counts in dental plaque ; ©: occurrence of

adverse events

1 2 3 4 5 6 7 1. Random sequence generation
(selection bias)
Caglar 2005 . . . © . . o 2. Allocation concealment
caglar2008 | @ |2 | @ | ® | @ | @ |2 (selection bias)
3. Blinding of participants and personnel
Caglar 2014 . ? . ? . . ? (performance bias)
4. Blinding of outcome assessment
Cildir 2009 . ? ' . . . ? (detection bias)
wisn|@|o o eelele ?;tizgzﬁzllleﬁia:‘)m““ data Figure 2 Bias assessment of included studies
Nagarajappa2015 | @ (@ | @ (2 | @ (@ | 2 6( Selet_:tivz_re;))orting Ez ﬁ‘]/\i@(ﬂ@ﬂﬁ%ﬂzfﬁ
reporting bias
Pino2014 [ @ | @ | @ | ® | @ |® |2 7. Other bias
(Other bias)
Srivastava2016 | @ (@ |2 [ @ | @ (@ | 2
. -Low risk
Taipale 2012 | @ | @ |2 |9 |9 | @ | @ ? -Unclear risk
Taipale 2013 | @ | @ [? | @ | @ |® [P | @ -Hign risk
bifidobacterium group control group Std. Mean Difference Std. Mean Difference
Study or Subaroup Mean SD __ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Javid 2020 3.28 3.26 33 3.64 3.43 33 29.8% -0.11 [-0.59, 0.38] ——
MNagarajappa 2015 218 71572 15 5.2119 1.0006 15 17.1% -0.58 [-1.31,0.18] T
Pinto 2014 3.88 1.67 26 3.83 2.04 26 25.9% 0.03 [0.52, 0.57] —
Srivastava 2016 4.24 0.38 30 4.47 0.27 30 27.2% -0.69[-1.21,-0.17] —
Total (95% CI) 104 104 100.0% -0.31[-0.66, 0.04] @
Heterogeneity: Tau®= 0.05; Chi*= 4.68, df= 3 (P = 0.20); F= 36% t t

Test for overall effect: Z=1.75 (P =0.08)

2 a4 0 1 2
favor bifidobacterium  favor control

Figure 3 Salivary Streptococcus mutans counts (continuous variable)
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bifidobacterium group  control group Risk Ratio Risk Ratio
Study or Subgrouy Events Total Events Total Weight M-H. Random,95% Cl M-H. Random, 95% CI
Caglar 2005 1 21 10 21 46.7% 1.10[0.60, 2.02]
Caglar 2008 0 23 6 24 125% 0.08 [0.00, 1.35] B
Cildir 2009 5 24 12 24 40.8% 0.42[0.17,1.00] ——
Total (95% CI) 68 69 100.0% 0.53[0.17, 1.66] R
Total events 16 28
Heterogeneity: Tau®= 0.63; Chi*= 6.69, df= 2 (P = 0.04); F= 70% u e u:1 110 1unn=

Test for overall effect. Z=1.08 (P = 0.28)

favor bifidobacterium favor control

Figure 4  Salivary Streptococcus mutans counts (binary variable)

B4 R SRR TR A )

bifidobacterium group control group
Study or Subgrou Mean SD Total Mean SD_Total Weight
Javid 2020 279 1.84 33 3.04 1.83 33 4456%
Nagarajappa 2015 26736 3.507 15 1.9718 3.1973 15 20.2%
Pinto 2014 4.43 1.26 26 461 1.39 26 35.2%
Total (95% CI) 74 74 100.0%

Heterogeneity. Chi*= 0.68, df=2 (P=0.71); F=0%
Test for overall effect: Z= 0.40 (P = 0.69)

Std. Mean Difference
IV, Fixed, 95% CI

Std. Mean Difference
IV, Fixed, 95% CI

-0.13[-0.62, 0.35) —
0.20 [-0.51,0.92)
-0.13[-0.68, 0.41] ——

-0.07 [-0.39, 0.26] ?

4 05 0 05 A1
favor bifidobacterium favor control

Figure 5 Salivary Lactobacillus counts (continuous variable)

B5  MERFLRRAT TR GRS B A )

bifidobacterium group  control group Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M_.H. Fixed, 95% CI
Caglar 2005 8 pal 7 pal 1.14[0.51, 2.58) [
Caglar 2008 5 23 7 24 0.75[0.28,2.02) —_— 1
Cildir 2009 13 24 16 24 0.81[0.51,1.29) ——
Total (95% ClI) 68 69 100.0%  0.87[0.59, 1.29] <P
Total events 26 30
Heterogeneity: Chi*= 0.61, df= 2 (P = 0.74); F= 0% u p 052 0:5 2 5 105

Test for overall effect. Z= 0.68 (P = 0.50)

favor bifidobacterium favor control

Figure 6 Salivary Lactobacillus counts (binary variable)
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