
Bacteremia following different oral procedures: systematic review and meta-

analysis 

 

Carolina C. Martins1, Peter B. Lockhart2, Ramon T. Firmino 3, Catherine Kilmartin4, 

Thomas J. Cahill5, Mark Dayer6, Ingrid G. P. Occhi-Alexandre 7, Honghao Lai8, Long 

Ge9, Martin H. Thornhill 10 

 

1  Department of Pediatric Dentistry, Dental School, Federal University of Minas Gerais, 

Belo Horizonte, Brazil, carolcm@ufmg.br, orcid: 0000-0001-9072-3226 

2 Department of Oral Medicine/Oral & Maxillofacial Surgery, Carolinas Medical Center, 

Atrium Health, Charlotte, North Carolina, USA, Peter.Lockhart@altriumhealth.org, 

orcid:  0000-0003-3293-3430 

3 UNIFACISA, Campina Grande, Brazil; and Dental School, Federal University of Minas 

Gerais, Belo Horizonte, Brazil ramontargino@gmail.com 

4 University of Toronto, Toronto, Canada, renee.kilmartin@dentistry.utoronto.ca 

5 Oxford Heart Centre, Oxford University Hospitals NHS Foundation Trust, Oxford, UK, 

tjcahill@gmail.com, orcid: 0000-0003-4318-5618 

6 Department of Cardiology, Somerset Foundation Trust, Taunton, Somerset UK, 

markdayer@gmail.com, orcid: 0000-0002-0976-9743 

7 Faculty Herrero, Curitiba, Brazil; and Dental School, Federal University of Minas 

Gerais, Belo Horizonte, Brazil ingrid.gomes@gmail.com, orcid: 0000-0003-1757-2286 

8 Honghao Lai, Evidence-Based Social Science Research Center, School of Public Health, 

Lanzhou University, Lanzhou, China, enenlhh@outlook.com, orcid: 0000-0001-7913-

6207 

9 Evidence-Based Social Science Research Center, School of Public Health, Lanzhou 

University, Lanzhou, China, gelong2009@163.com, orcid: 0000-0002-3555-1107 

10  Department of Oral and Maxillofacial Medicine, Surgery and Pathology, School of 

Clinical Dentistry, University of Sheffield, Sheffield, UK; and Department of Oral 

Medicine/Oral & Maxillofacial Surgery, Carolinas Medical Center, Atrium Health, 

Charlotte, North Carolina, USA. m.thornhill@sheffield.ac.uk, orcid: 0000-0003-0681-

4083 

mailto:carolcm@ufmg.br
mailto:Peter.Lockhart@altriumhealth.org
mailto:ramontargino@gmail.com
mailto:renee.kilmartin@dentistry.utoronto.ca
mailto:tjcahill@gmail.com
mailto:markdayer@gmail.com
mailto:ingrid.gomes@gmail.com
mailto:enenlhh@outlook.com
mailto:gelong2009@163.com
mailto:m.thornhill@sheffield.ac.uk


 

Appendix Table 1. Search strategies used according to electronic databases (from 

interception to: October 12, 2022)  

 

Medline through Ovid  

 

1. exp Bacteremia/ or bacteremia*.mp.  

2. bacteraemia*.mp.  

3. 1 or 2  

4. dental anesthesia.mp. or exp Anesthesia, Dental/  

5. exp Oral Surgical Procedures/ or oral procedure*.mp.  

6. dental extract*.mp. or exp Tooth Extraction/  

7. tooth extract*.mp.  

8. teeth extract*.mp.  

9. exp Dental Scaling/ or dental scal*.mp.  

10. exp Dental Polishing/ or dental polish*.mp.  

11. teeth polish*.mp.  

12. tooth polish*.mp.  

13. dental prophylaxis.mp. or exp Dental Prophylaxis/ or exp Dental Care/  

14. dental care.mp.  

15. exp Oral Hygiene/ or dental clean*.mp.  

16. oral hygiene.mp. or exp Oral Hygiene/  

17. teeth clean*.mp.  

18. tooth clean*.mp.  

19. dental hygiene.mp.  

20. teeth prophylaxis.mp.  

21. tooth prophylaxis.mp.  

22. exp Toothbrushing/ or toothbrush*.mp.  

23. tooth brush*.mp.  

24. exp Dental Devices, Home Care/ or floss*.mp.  

25. dental restoration*.mp.  

26. dental procedure*.mp.  

27. exp Mastication/ or chew*.mp.  

28. oral surgery.mp. or exp Surgery, Oral/  

29. oral health.mp. or exp Oral Health/  

30. dental treatment*.mp.  

31. root planing*.mp.  

32. root scal*.mp.  

33. teeth scal*.mp.  

34. periodontal debridement.mp. or exp Periodontal Debridement/  

 



35. interdental brush*.mp.  

36. water pik.mp.  

37. waterpik.mp.  

38. water flosser.mp.  

39. 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 

or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 

or 33 or 34 or 35 or 36 or 37 or 38 

 

40. 3 and 39  
 

 

Embase through Ovid  

 

1. exp Bacteremia/ or bacteremia*.mp.  

2. bacteraemia*.mp.  

3. 1 or 2  

4. dental anesthesia.mp. or exp Anesthesia, Dental/  

5. exp Oral Surgical Procedures/ or oral procedure*.mp.  

6. dental extract*.mp. or exp Tooth Extraction/  

7. tooth extract*.mp.  

8. teeth extract*.mp.  

9. exp Dental Scaling/ or dental scal*.mp.  

10. exp Dental Polishing/ or dental polish*.mp.  

11. teeth polish*.mp.  

12. tooth polish*.mp.  

13. dental prophylaxis.mp. or exp Dental Prophylaxis/ or exp Dental Care/  

14. dental care.mp.  

15. exp Oral Hygiene/ or dental clean*.mp.  

16. oral hygiene.mp. or exp Oral Hygiene/  

17. teeth clean*.mp.  

18. tooth clean*.mp.  

19. dental hygiene.mp.  

20. teeth prophylaxis.mp.  

21. tooth prophylaxis.mp.  

22. exp Toothbrushing/ or toothbrush*.mp.  

23. tooth brush*.mp.  

24. dental restoration*.mp.  

25. dental procedure*.mp.  

26. exp Mastication/ or chew*.mp.  

27. oral surgery.mp. or exp Surgery, Oral/  

28. oral health.mp. or exp Oral Health/  

29. dental treatment*.mp.  

30. root planing*.mp.  

 



31. root scal*.mp.  

32. teeth scal*.mp.  

33. periodontal debridement.mp. or exp Periodontal Debridement/  

34. interdental brush*.mp.  

35. water pik.mp.  

36. waterpik.mp.  

37. water flosser.mp.  

38. exp dental device/ or dental floss*.mp. or exp dental floss/  

39. 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 

or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 

or 33 or 34 or 35 or 36 or 37 or 38 

 

40. 3 and 39 

 

ISI Web of Science  

 

TS=((Bacteremia or bacteraemia) and (“dental anesthesia” or “oral surgical 

procedure*” or “oral procedure*” or “dental extract*” or “tooth extract*” or “teeth 

extract*” or “dental scaling” or “tooth scaling” or “teeth scaling” or “dental polish*” 

or “teeth polish*” or “tooth polish*” or “dental prophylaxis” or “teeth prophylaxis” 

or “tooth prophylaxis” or “dental care” or “oral hygiene” or “oral clean*” or “teeth 

clean*” or “tooth clean*” or “dental hygiene” or “toothbrush*” or “tooth brush*” 

or “dental restoration*” or “dental procedure*” or chew* or mastication or “oral 

surgery” or “oral health” or “dental treatment*” or “root plan*” or “root scaling” or 

“teeth scaling” or “periodontal debridement” or “interdental brush*” or “water pik” 

or waterpik or “water flosser” or “dental floss*”)) 

 

Cochrane Library 

#1 bacteremia 

#2 MeSH descriptor: [Bacteremia] explode all trees 

#3 bacteraemia 

#4 #1 or #2 or #3 

#5 MeSH descriptor: [Anesthesia, Dental] explode all trees 

#6 dental anesthesia 

#7 MeSH descriptor: [Oral Surgical Procedures] explode all trees 

#8 oral surgical procedure* 

#9 MeSH descriptor: [Tooth Extraction] explode all trees 

#10 tooth extraction* 

#11 dental extraction* 

#12 teeth extraction* 

#13 MeSH descriptor: [Dental Scaling] explode all trees 

#14 dental scaling 

#15 tooth scaling 

#16 MeSH descriptor: [Dental Polishing] explode all trees 

#17 dental polish* 

 



#18 teeth polish* 

#19 MeSH descriptor: [Dental Prophylaxis] explode all trees 

#20 dental prophylaxis 

#21 teeth prophylaxis 

#22 MeSH descriptor: [Dental Care] explode all trees 

#23 dental care 

#24 MeSH descriptor: [Oral Hygiene] explode all trees 

#25 oral hygiene 

#26 dental clean* 

#27 teeth clean* 

#28 dental hygiene 

#29 MeSH descriptor: [Toothbrushing] explode all trees 

#30 toothbrush* 

#31 tooth brush* 

#32 dental restoration* 

#33 dental procedure* 

#34 MeSH descriptor: [Mastication] explode all trees 

#35 chew* 

#36 mastication 

#37 MeSH descriptor: [Surgery, Oral] explode all trees 

#38 oral surger* 

#39 MeSH descriptor: [Oral Health] explode all trees 

#40 oral health 

#41 dental treatment 

#42 MeSH descriptor: [Root Planing] explode all trees 

#43 root scaling 

#44 root planing 

#45 MeSH descriptor: [Dental Scaling] explode all trees 

#46 MeSH descriptor: [Periodontal Debridement] explode all trees 

#47 periodontal debridement 

#48 MeSH descriptor: [Dental Devices, Home Care] explode all trees 

#49 dental floss* 

#50 interdental brush* 

#51 dental device 

#52 water pik 

#53 waterpik 

#54 water floss* 

#55 #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 

or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 

or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 

or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52 

or #53 or #54 

#56 #4 and #55 

 

World Health Organization (WHO) International Clinical Trials Registry 

Platform (ICTRP) (http://www.who.int/ictrp/search/en/)  

 

(Bacteremia or bacteraemia) in the condition 

http://www.who.int/ictrp/search/en/


 and  

(dental anesthesia or oral surgical procedure* or oral procedure* or dental extract* 

or tooth extract* or teeth extract* or dental scaling or tooth scaling or teeth scaling 

or dental polish* or teeth polish* or tooth polish*) in the intervention 

or  

(dental prophylaxis or teeth prophylaxis or tooth prophylaxis or dental care or oral 

hygiene or oral clean* or teeth clean* or tooth clean* or dental hygiene or 

toothbrush* or tooth brush* or dental restoration*) in the intervention 

or  

(dental procedure* or chew* or mastigation or oral surgery or oral health or dental 

treatment* or root planing* or root scaling or teeth scaling or periodontal 

debridement or interdental brush* or water pik or waterpik or water flosser or dental 

floss*) in the intervention  

 

ClinicalTrials.gov (http://clinicaltrials.gov) 

 

(Bacteremia or bacteraemia) in the condition 

 

and  

dental anesthesia or  

dental procedure or  

dental or 

dentistry or 

oral health or 

oral care or 

toothbrushing or 

water pik or 

waterpik or 

periodontal debridement or 

root planing or 

root scaling or 

tooth or 

http://clinicaltrials.gov/


teeth 

  

Current Controlled Trials (http://www.controlled-trials.com) 
 

Bacteremia or bacteraemia 

 

Proquest Dissertation & Theses A&I 

 

((Bacteremia or bacteraemia) and (dental anestesia or oral surgical procedure* or 

oral procedure* or dental extract* or tooth extract* or teeth extract* or dental 

scaling or tooth scaling or teeth scaling or dental polish* or teeth polish* or tooth 

polish* or dental prophylaxis or teeth prophylaxis or tooth prophylaxis or dental 

care or oral hygiene or oral clean* or teeth clean* or tooth clean* or dental hygiene 

or toothbrush* or tooth brush* or dental restoration* or dental procedure* or chew* 

or mastigation or oral surgery or oral health or dental treatment* or root planing* or 

root scaling or teeth scaling or periodontal debridement or interdental brush* or 

water pik or waterpik or water flosser or dental floss*)) 

 
 

 

 

http://www.controlled-trials.com/
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Appendix Figure 1. PRISMA 2020 flowchart showing study selection. 

  



Table 3. Study characteristics. 

 Study design  

Characteristics nRCT  

64 (100%) 

RCT  

25 (100%) 

Total  

89 (100%) 

Decade of publication 

Before 1979 

1980-1989 

1990-1999 

2000-2009 

2010-2021 

 

11 (17.2) 

  9 (14.1) 

  8 (12.5) 

18 (28.1) 

18 (28.1) 

 

  2 (8.0) 

  2 (8.0) 

  4 (16.0) 

  8 (32.0) 

  9 (36.0) 

 

13 (14.6) 

11 (12.4) 

12 (13.5) 

26 (29.2) 

27 (30.3) 

Continent of the authors 

Europe 

North America 

Middle East 

Oceania 

Asia 

Latin-America 

Africa  

More than one country 

 

16 (25.0) 

17 (26.6) 

10 (15.6) 

  5 (7.8) 

  4 (6.3) 

  3 (4.7) 

  1 (1.6) 

  8 (12.5) 

 

  8 (32.0) 

  4 (16.0) 

  1 (4.0) 

  2 (8.0) 

  2 (8.0) 

  1 (4.0) 

  2 (8.0) 

  5 (20.0) 

 

24 (27.0) 

21 (23.6) 

11 (12.4) 

  7 (7.9) 

  6 (6.7) 

  4 (4.5) 

  3 (3.4) 

13 (14.6) 

Continent of the population 

Europe 

North America 

Middle East 

Oceania 

Asia 

Latin-America 

Africa  

 

19 (29.7) 

18 (28.1) 

11 (17.2) 

  5 (7.8) 

  4 (6.3) 

  5 (7.8) 

  2 (3.1) 

 

11 (44.0) 

  5 (20.0) 

  2 (8.0) 

  2 (8.0) 

  2 (8.0) 

  1 (4.0) 

  2 (8.0) 

 

30 (33.7) 

23 (25.8) 

13 (14.6) 

  7 (7.9) 

  6 (6.7) 

  6 (6.7) 

  4 (4.5) 

Conflict of interests 

Yes 

No 

Not reported 

 

  1 (1.6) 

14 (21.9) 

49 (76.6) 

 

  0 (0.0) 

  8 (32.0)  

17 (68.0) 

 

  1 (1.1) 

22 (24.7) 

66 (74.2) 

Funding 

University grant or 

government  

Industry 

No funding 

Not reported 

 

24 (37.5) 

  0 (0.0) 

  2 (3.1) 

38 (59.4) 

 

10 (40.0) 

  1 (4.0) 

  1 (4.0) 

13 (52.0) 

 

34 (38.2) 

  1 (1.1) 

  3 (3.4) 

51 (57.3) 

Setting of data collection 

Dental school or hospital 

US Army or Airforce clinic 

Medical center 

Not reported 

 

41 (64.1) 

  1 (1.6) 

  0 (0.0) 

22 (34.4) 

 

18 (72.0) 

  1 (4.0) 

  1 (4.0) 

  5 (20.0) 

 

59 (66.3) 

  2 (2.2) 

  1 (1.1) 

27 (30.3) 

Language of publication 

English 

Spanish 

 

62 (96.9) 

  2 (3.1) 

 

25 (100.0) 

  0 (0.0) 

 

87 (97.8) 

  2 (2.2) 

Anesthesia or sedation 

Local anesthesia 

General anesthesia 

No anesthesia 

 

15 (23.4) 

11 (17.2) 

12 (18.8) 

 

10 (40.0) 

  7 (28.0) 

  2 (8.0) 

 

25 (28.1) 

17 (20.2) 

14 (15.7) 



Sedation and general 

anesthesia  

Not reported 

  0 (0.0) 

26 (40.6) 

  1 (4.0) 

  5 (20.0) 

  1 (1.1) 

31 (34.8) 

Skin disinfection before 

venipuncture 

Yes 

Not reported 

 

 

43 (67.2) 

21 (32.8) 

 

 

18 (72.0) 

  7 (28.0) 

 

 

61 (68.5) 

28 (31.5) 

Population group 

Children  

Children and adolescents 

Adolescents 

Adolescents and adults 

Adults 

Children, adolescents and 

adults 

Not reported 

 

  1 (1.6) 

  1 (1.6) 

  2 (3.1) 

11 (17.2) 

36 (56.3) 

  4 (6.3) 

  9 (14.1) 

 

  3 (12.0) 

  2 (8.0) 

  0 (0.0) 

  1 (4.0) 

12 (48.0) 

  2 (8.0) 

  5 (20.0) 

 

  4 (4.5) 

  3 (3.4) 

  2 (2.2) 

12 (13.5) 

48 (53.9) 

  6 (6.7) 

14 (15.7) 

Age 

Mean (SD) 

 

31.4 (13.4) 

 

29.6 (16.2) 

 

30.4 (14.0) 

Initial sample 

Mean (SD) 

Minimum-Maximum 

Sum 

 

51.2 (45.2) 

8 – 214 

3,279 

 

64.8 (66.4) 

10 – 247 

1,621 

 

55.1 (52.0) 

8 – 247 

4,900 

Drop outs 

Mean (SD) 

Minimum-Maximum 

Sum 

 

1.1 (4.8) 

0 – 35 

71 

 

4.8 (12.3) 

0 – 42 

121 

 

2.2 (7.8) 

0 – 42 

192 

Final sample 

Mean (SD) 

Minimum-Maximum 

Sum 

 

48.6 (45.9) 

0 – 214 

3,111 

 

51.8 (49.3) 

0 – 169 

1,295 

 

49.7 (46.8) 

0 – 214 

4,406 

Number of males 

Mean (SD) 

Minimum-Maximum 

Sum 

 

24.7 (23.6) 

4- 119 

1,110 

 

39.7 (35.0) 

5 – 106 

674 

 

28.8 (27.7) 

4 – 119 

1,784 

Number of females 

Mean (SD) 

Minimum-Maximum 

Sum 

 

25.6 (22.8) 

0 – 112 

1,153 

 

37 (31.6) 

2 – 103 

629 

 

28.8 (25.7) 

0 – 112 

1,782 

Number of interventions 

1 

2 

3 

4 

 

46 (71.9) 

11 (17.2) 

  6 (9.4) 

  1 (1.6) 

 

15 (60.0) 

  5 (20.0) 

  1 (4.0) 

  4 (16.0) 

 

61 (68.5) 

16 (18.0) 

  7 (7.9) 

  5 (5.6) 
nRCTs: non-randomized clinical trials; RCTs: randomized clinical trials; SD: Standard 

deviation. 

  



 

Appendix Table 4. Frequency of procedures per study design 

 

 Study design   

Type of Procedure nRCT 

93 (100%) 

RCT 

44 (100%) 

Total 

137 (100%)  

    

ADL-toothbrushing1 

Other ADL2 

 9 (9.7) 

12 (12.9) 

 7 (15.9) 

0 (0.0) 

16 (11.7) 

12 (8.8) 

Dental extraction3 28 (30.1) 14 (31.8) 42 (30.7) 

Oral surgery4 12 (12.9)  1 (2.3) 13 (9.5) 

SRP5 15 (16.1)  5 (11.4) 20 (14.6) 

Orthodontic procedure6 10 (10.8)  6 (13.6) 16 (11.7) 

OHP7  5 (5.4)  4 (9.1)  9 (6.6) 

Other procedures8  2 (2.2)  7 (15.9)  9 (6.6) 

ADL: activities of daily living. SRP: scaling and root planning. OHP: oral hygiene 

procedure. 1With manual or powered toothbrush; 2Dental floss, stimudents, tootpicks, oral 

irrigation device, chewing apple or paraffin; 3Includes all extractions: single or multiple 

teeth, third molar; 4Cleft palate, piezolic surgery, periodontal surgery, osteosynthesis 

plates removal; implant surgery; 5 Manual scaling and root planning (SRP) or using 

ultrasonic device; 6 Banding or debanding orthodontic fixed or removable appliances, 

archwire orthodontic adjustment, mini-implant removal due to orthodontic reasons, 

separator placement; 7 Dental prophylaxis using rubber cup and handpiece without 

gingival scaling, periodontal probing; 8 Restorative procedures with the use of slow and 

fast drill for dentine removal; endodontic treatment; suture removal, anesthetic injection; 

impression taking, minor dental procedures used before restorations or during orthodontic 

procedures with risk of gingival bleeding such as rubber dam clamp, placement of matrix 

band wedge between posterior teeth before the restoration, separator placement for 

orthodontic purposes. 

  



Appendix Table 5. Meta-analysis showing the timing and duration of bacteremia, i.e., the incidence of bacteremia at different time points 

following procedures in nRCTs and RCTs. 

nRCT  Presence of bacteremia at different time points 

Number of studies 

% Blood samples positive for bacteremia i.e. Effect Size (ES) (95%CI) 

I2, p-value 

Procedure Type Baseline Immediately after 

the procedure 

From 6 to 20 

minutes 

From 30 to 60 

minutes 

After 2 hours Overall 

bacteremia* 

1. ADL-toothbrushing 1 9 

0% (0 to 1) 

0%; 1.00 

9 

8% (1 to 19) 

87.2%; <0.001 

3 

1% (0 to 4) 

31.3%; 0.23 

1 

2% (0 to 7) 

Not estimated 

- 6 

18% (6 to 36) 

85.0%; <0.001 

2. Other ADL 2 9 

0% (0 to 2) 

27.9%; 0.20 

9 

16% (7 to 29) 

88.0%; <0.001 

3 

9% (0 to 31) 

91.3%; <0.001 

1 

2% (0 to 7) 

Not estimated 

- 5 

18% (6 to 32) 

81.4%;<0.001 

3. Dental extractions 3 24 

0% (0 to 1) 

46.6%, 0.01 

23 

66% (57 to 74) 

90.9%; <0.001 

7 

34% (13 to 59) 

97.6%; <0.001 

6 

17% (5 to 33) 

93.6%; <0.001 

1 

8% (0 to 23) 

Not estimated 

11 

67% (55 to 78) 

90.2%; <0.001 

4. Oral surgery 4 8 

0% (0 to 1) 

0%; 0.55 

5 

22% (8 to 39) 

80.6%; <0.001 

2 

20% (14 to 27) 

0%; not estimated 

3 

25% (1 to 64) 

92.1%; <0.001 

2 

1% (0 to 9) 

0%; not estimated 

3 

36% (24 to 49) 

48.1%; 0.15 

5. SRP 5 12 

0% (0 to 2) 

3.9%; 0.41 

11 

44% (31 to 58) 

86.5%; <0.001 

5 

21% (10 to 35) 

71.9%; 0.01 

6 

14% (7 to 23) 

60.9%; 0.03 

- 8 

49% (33 to 64) 

85.1%; <0.001 

6. Orthodontic 

procedures6 

10 

2% (0 to 6) 

55.2%; 0.02 

10 

14% (6 to 24) 

76.9%; <0.001 

- - - 6 

12% (3 to 25) 

80.7%; <0.001 

7. OHP 7 4 

2% (0 to 6) 

49.8%; 0.11 

3 

27% (19 to 36) 

0%; 0.52 

1 

10% (3 to 20) 

Not estimated 

- - 2 

30% (20 to 40) 

0%; not estimated 



8. Other procedures 8 4 

1% (0 to 7) 

43.3%; 0.15 

3 

4% (0 to 17) 

62.6%; 0.07 

1 

5% (0 to 20) 

Not estimated 

- - 1 

5% (0 to 20) 

Not estimated 

RCT  Presence of bacteremia at different time points 

Number of studies 

% Blood samples positive for bacteremia i.e. Effect Size (ES) (95%CI) 

I2, p-value 

Procedure Type Baseline Procedure Type Baseline Procedure Type Baseline Procedure Type 

1. ADL-toothbrushing 1 4 

3% (0 to 18) 

93.9%; <0.001 

3 

26% (13 to 41) 

80.3; ,0.01 

- - - 3 

26% (13 to 41) 

80.3%; 0.01 

2. Other ADL 2 - 

 

- - - - - 

3. Dental extractions 3 12 

1% (0 to 5) 

68.1%; <0.001 

6 

63% (38 to 85) 

91.8%; <0.001 

5 

51% (29 to 72) 

87.0%; <0.001 

2 

31% (22 to 41) 

0%; not estimated 

1 

65% (43 to 85) 

Not estimated 

8 

56% (42 to 70) 

74.7%; <0.001 

4. Oral surgery 4 1 

3% (0 to 14) 

Not estimated 

- 1 

3% (0 to 14) 

Not estimated 

- - 1 

3% (0 to 14) 

Not estimated 

5. SRP 5 4 

0% (0 to 1) 

0%; 0.96 

 

3 

36% (27 to 46) 

0%; 0.68 

1 

90% (62 to 100) 

Not estimated 

- - 4 

47% (27 to 67) 

73.8%; 0.01 

6. Orthodontic procedures6 2 

18% (12 to 24) 

0%; not estimated 

2 

26% (20 to 33) 

0%; not estimated 

- - - 2 

26% (20 to 33) 

0%; not estimated 

7. OHP 7 3 

2% (0 to 14) 

84.2%; <0.001 

3 

28% (21 to 36) 

0%; 0.40 

- - - 3 

28% (21 to 36) 

0%; 0.40 

8. Other procedures 8 4 

14% (5 to 26) 

78.3%; <0.001 

4 

25% (12 to 41) 

83.2%; <0.001 

1 

12% (4 to 22%) 

Not estimated 

- - 3 

27% (11 to 47) 

84.7%; <0.001 

ES: effect size (% blood sample positive for bacteremia). ADL: activities of daily living. SRP: scaling and root planning. OHP: oral hygiene procedure. 



1 With manual or powered toothbrush; 2Dental floss, stimudents, toothpicks, oral irrigation devices, chewing apple or paraffin; 3Includes all extractions: single or 

multiple teeth, third molar; 4Cleft palate, piezoeletric surgery, periodontal surgery, osteosynthesis plate removal; implant surgery; 5 Manual scaling and/or root planning 

(SRP) or using ultrasonic device; 6 Banding or debanding orthodontic fixed or removable appliances, orthodontic archwire adjustment, orthodontic mini-implant 

removal, separator placement; 7 Dental prophylaxis using rubber cup and handpiece (without scaling), periodontal probing; 8 Restorative procedures with the use of 

slow or fast drill for dentine removal; endodontic treatment; suture removal, anesthetic injection; impression taking, minor dental procedures used before restorations 

or during orthodontic procedures with risk of gingival bleeding such as placement of rubber dam clamp or matrix band wedge. 

  



 

 

Appendix Figure 2. Traffic light plot of risk of bias assessment of nRCTs using 

ROBINS-I. 



 

 

 

Appendix Figure 3. Summary plot of risk of bias assessment of nRCTs using ROBINS-

I. 

  



 

 

Appendix Figure 4. Traffic light plot of risk of bias assessment of RCTs using RoB 2.0. 



 

 

Appendix Figure 5. Summary plot of risk of bias assessment of RCTs using RoB 2.0. 

  



 

 

Forest Plot 1P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (nRCTs) - baseline. 

 

 
 

Forest Plot 2P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (nRCTs) – within 5 minutes after the 

procedure 



 

 

 
 

Forest Plot 3P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (nRCTs) – 6 to 20 minutes after the procedure. 

 

 

 

 
 

Forest Plot 4P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (nRCTs) – 30 to 60 minutes after the 

procedure. 

 



 

 
 

Forest Plot 5P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (nRCTs). 

 

 

 
 

Forest Plot 6P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other ADL (nRCTs) – baseline. 



 

 

 
 

Forest Plot 7P. Meta-analysis of proportion showing the prevalence of 

bacteremia for o t h e r  ADL (nRCTs) – within 5 minutes after the 

procedure. 

 

 

 
 

Forest Plot 8P. Meta-analysis of proportion showing the prevalence of 

bacteremia for o t h e r ADL (nRCTs) – 6 to 20 minutes after the procedure. 



 

 
 

Forest Plot 9P. Meta-analysis of proportion showing the prevalence of 

bacteremia for o t h e r ADL (nRCTs) – 30 to 60 minutes after the 

procedure. 

 

 

 

 

 

Forest Plot 10P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other ADL (nRCTs). 

 



 

 
 

Forest Plot 11P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs) – at baseline 

 

 

 

 

 

 



 

 
 

Forest Plot 12P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs) – within 5 minutes after the 

procedure. 

 

 

 

 

 

 



 

 

 
 

Forest Plot 13P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs) – 6 to 20 minutes after the 

procedure. 

 

 

 
 

Forest Plot 14P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs) – 30 to 60 minutes after the 

procedure. 

 

 

 

 



 

 

 

 
 

Forest Plot 15P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs) – 2 hours after the procedure. 

 

 

 

 

Forest Plot 16P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (nRCTs). 

 

 

 



 

 

 

 

 
 

Forest Plot 17P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs) – baseline. 

 

 

 
 

Forest Plot 18P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs) – within 5 minutes after the procedure. 

 

 



 

 
 

Forest Plot 19P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs) – 6 to 20 minutes after the procedure. 

 

 

 

 
 

Forest Plot 20P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs) – 30 to 60 minutes after the procedure. 

 

 

 

 

 



 

 

 
 

Forest Plot 21P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs) – 2 hours after the procedure. 

 

 

 

 

 
 

Forest Plot 22P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (nRCTs). 

 

 



 

 

 
 

Forest Plot 23P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (nRCTs) – baseline. 

 

 

 

 

 

 



 

 
 

Forest Plot 25P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (nRCTs) – within 5 minutes after the procedure. 

 

 

 

 

 

 



 

 
 

Forest Plot 26P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (nRCTs) – 6 to 20 minutes after the procedure. 

 

 

 
 

Forest Plot 26P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (nRCTs) – 3 0 to 6 0  minutes after the procedure. 

 

 

 

 



 

 

 

 

Forest Plot 27P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (nRCTs). 

 

 

 

 

Forest Plot 28P. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure - baseline

 

 

 

 

 



 

 

 

Forest Plot P29. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure - within 5 minutes after the 

procedure

 

 

 

 

Forest Plot 30P. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure. 

 



 

 

Forest Plot 31P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (nRCTs) – baseline. 

 

 

 
 

Forest Plot 32P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (nRCTs) – within 5 minutes after the procedure. 

 

 

 

 



 

 
Forest Plot 33P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (nRCTs) – 6 to 20 minutes after the procedure. 

 

 

 

 

Forest Plot 34P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (nRCTs). 

 

 

 



 

 

Forest Plot 35P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (nRCTs) - baseline.

 

 

 

 
Forest Plot 36P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (nRCTs) – within 5 minutes after the 

procedure. 

 

 



 

 

Forest Plot 37P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (nRCTs) – 6 to 20 minutes after the 

procedure. 

 

 

 

 

Forest Plot 38P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (nRCTs). 

 

 



 

 
Forest Plot 39P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (RCTs) - baseline. 

 

 

 

 
 

Forest Plot 40P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (RCTs) – within 5 minutes after the procedure. 

 

 



 

 

Forest Plot 41P. Meta-analysis of proportion showing the prevalence of 

bacteremia for toothbrushing (RCTs). 

 

 

Forest Plot 42P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs) – baseline. 



 

 

 
Forest Plot 43P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs) – within 5 minutes after the 

procedure. 

 

 

 
 

Forest Plot 44P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs) – 6 to 20 minutes after the 

procedure. 

 



 

 

 

 
Forest Plot 45P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs) – 30 to 60 minutes after the 

procedure. 

 

 

 

 
 

Forest Plot 46P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs) – 2 hours after the procedure. 

 

 



 

 

 

 

Forest Plot 47P. Meta-analysis of proportion showing the prevalence of 

bacteremia for dental extraction (RCTs). 

 

 

 
Forest Plot 48P. Meta-analysis of proportion showing the prevalence 

of bacteremia for oral surgery (RCTs) – baseline. 



 

 

 
Forest Plot 49P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (RCTs) – 6 to 20 minutes after the procedure. 

 

 

 

 

 
Forest Plot 50P. Meta-analysis of proportion showing the prevalence of 

bacteremia for oral surgery (RCTs). 

 



 

 

 
Forest Plot 51P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (RCTs) – at baseline. 

 

 

 

 
Forest Plot 52P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (RCTs) – within 5 minutes after the procedure. 

 



 

 

 
Forest Plot 53P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (RCTs) – 6 to 20 minutes after the procedure. 

 

 

 

 

Forest Plot 54P. Meta-analysis of proportion showing the prevalence of 

bacteremia for SRP (RCTs). 



 

 

 
Forest Plot 55P. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure (RCTs) – baseline. 

 

 

 

 
Forest Plot 56P. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure (RCTs) – within 5 minutes after 

the procedure. 

 

 

 



 

 

 
Forest Plot 57P. Meta-analysis of proportion showing the prevalence 

of bacteremia for orthodontic procedure (RCTs). 

 

 

 

 

 

 

Forest Plot 58P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (RCTs) – baseline. 



 

 

 

Forest Plot 59P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (RCTs) – within 5 minutes after the procedure. 

 

 

 

 

 

 

Forest Plot 60P. Meta-analysis of proportion showing the prevalence of 

bacteremia for OHP (RCTs). 

 

 



 

 

 
Forest Plot 61P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (RCTs) – baseline. 

 

 

 

 
Forest Plot 62P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (RCTs) – within 5 minutes after the 

procedure. 

 



 

 

 
Forest Plot 63P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (RCTs) – 6 to 20 minutes after the procedure

 

 

 

 

Forest Plot 64P. Meta-analysis of proportion showing the prevalence of 

bacteremia for other procedure (RCTs). 



 

 

Forest Plot 1I. Meta-analysis of proportion showing the incidence of 

bacteremia for ADL toothbrushing (nRCTs). 

  



 

 

 

 

Forest Plot 2I. Meta-analysis of proportion showing the incidence of 

bacteremia for ADL toothbrushing subgrouped by risk of bias (nRCTs). 

  



 

 

  

Forest Plot 3I. Meta-analysis of proportion showing the incidence of 

bacteremia for ADL toothbrushing subgrouped by method for detecting bacteria 

(nRCTs). 



 

 

 

Forest Plot 4I. Meta-analysis of proportion showing the incidence of 

bacteremia for other ADL (nRCTs). 

  



 

 

Forest Plot 5I. Meta-analysis of proportion showing the incidence of 

bacteremia for other ADL subgrouped by risk of bias (nRCTs). 



 

  

 

 

Forest Plot 6I. Meta-analysis of proportion showing the incidence of 

bacteremia for other ADL subgrouped by rmethod for detecting bacteremia 

(nRCTs). 

 



 

 

Forest Plot 7I. Meta-analysis of proportion showing the incidence of 

bacteremia for other ADL subgrouped by presence/ absence of bacteremia at 

baseline (nRCTs). 



 

 

Forest Plot 8I. Meta-analysis of proportion showing the incidence of 

bacteremia for dental extraction (nRCTs). 



 

 

Forest Plot 9I. Meta-analysis of proportion showing the incidence of 

bacteremia for dental extraction subgrouped by risk of bias (nRCTs). 



 

 

Forest Plot 10I. Meta-analysis of proportion showing the incidence of 

bacteremia for dental extraction subgrouped by presence/ absence of 

bacteremia at baseline (nRCTs). 



 

 

Forest Plot 11I. Meta-analysis of proportion showing the incidence of 

bacteremia for oral surgery (nRCTs). 

  



 

 

 

Forest Plot 12I. Meta-analysis of proportion showing the incidence of 

bacteremia for oral surgery subgrouped by risk of bias (nRCTs). 



 

 

Forest Plot 13I. Meta-analysis of proportion showing the incidence of 

bacteremia for SRP (nRCTs). 



 

 

Forest Plot 14I. Meta-analysis of proportion showing the incidence of 

bacteremia for SRP subgrouped by risk of bias (nRCTs). 

  



 

 

Forest Plot 15I. Meta-analysis of proportion showing the incidence of 

bacteremia for SRP subgrouped by method for detecting bacteremia (nRCTs). 



 

 

Forest Plot 16I. Meta-analysis of proportion showing the incidence of bacteremia for SRP 

subgrouped by presence/ absence of bacteremia at baseline (nRCTs). 

  



 

 

 

Forest Plot 17I. Meta-analysis of proportion showing the incidence of 

bacteremia for orthodontic procedure (nRCTs). 

  



 

 

 

 

Forest Plot 18I. Meta-analysis of proportion showing the incidence of bacteremia for 

orthodontic procedure subgrouped by risk of bias (nRCTs). 



 

 

 

Forest Plot 19I. Meta-analysis of proportion showing the incidence of bacteremia for 

orthodontic procedure subgrouped by presence/ absence of bacteremia at baseline (nRCTs). 



 

 

Forest Plot 20I. Meta-analysis of proportion showing the incidence of bacteremia for OHP 

(nRCTs). 

  



 

 

 

Forest Plot 21I. Meta-analysis of proportion showing the incidence of bacteremia for OHP 

subgrouped by risk of bias (nRCTs). 



 

 

 

Forest Plot 22I. Meta-analysis of proportion showing the incidence of bacteremia for OHP 

subgrouped by presence/ absence of bacteremia at baseline (nRCTs). 

  



 

 

 

 

Forest Plot 23I. Meta-analysis of proportion showing the incidence of bacteremia for other 

procedure (nRCTs). 

  



 

 

 

 

Forest Plot 24I. Meta-analysis of proportion showing the incidence of bacteremia for other 

procedure subgrouped by risk of bias (nRCTs). 



 

 

 

Forest Plot 25I. Meta-analysis of proportion showing the incidence of bacteremia for other 

procedure subgrouped by presence/ absence of bacteremia at baseline (nRCTs). 



 

 

Forest Plot 26I. Meta-analysis of proportion showing the incidence of bacteremia for 

ADL-toothbrushing (RCTs). 

  



 

 

 

 

Forest Plot 27I. Meta-analysis of proportion showing the incidence of bacteremia for 

ALD-toothbrushing subgrouped presence/ absence of bacteremia at baseline (RCTs). 

  



 

 

 

 

Forest Plot 28I. Meta-analysis of proportion showing the incidence of bacteremia for 

dental extraction (RCTs). 

 



 

 

Forest Plot 29I. Meta-analysis of proportion showing the incidence of bacteremia for 

dental extraction subgrouped by risk of bias (RCTs). 

  



 

 

 

 

Forest Plot 30I. Meta-analysis of proportion showing the incidence of bacteremia for 

dental extraction subgrouped by presence/ absence of bacteremia at baseline (RCTs). 

  



 

 

 

Forest Plot 31I. Meta-analysis of proportion showing the incidence of bacteremia for 

SRP (RCTs). 

  



 

 

 

Forest Plot 32I. Meta-analysis of proportion showing the incidence of bacteremia for 

SRP subgrouped by risk of bias (RCTs). 

  



 

 

 

Forest Plot 33I. Meta-analysis of proportion showing the incidence of bacteremia for 

orthodontic procedure (RCTs). 

  



 

 

Forest Plot 34I. Meta-analysis of proportion showing the incidence of bacteremia for 

OHP (RCTs). 

  



 

 

 

Forest Plot 35I. Meta-analysis of proportion showing the incidence of bacteremia for 

OHP subgrouped by presence/ absence of bacteremia at baseline (RCTs). 

 

  



 

 

Forest Plot 36I. Meta-analysis of proportion showing the incidence of bacteremia for 

other procedure (RCTs). 

 

  



 

 

Forest Plot 37I. Meta-analysis of proportion showing the incidence of bacteremia for 

other procedure subgrouped by risk of bias (RCTs). 

  



 

 

 

Forest Plot 38I. Meta-analysis of proportion showing the incidence of bacteremia for 

other procedure subgrouped by presence/ absence of bacteremia at baseline (RCTs). 

 

 

 

 

 

 

 
 

 


