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S1 Table: Search strategy and searching strings for the databases

This table outlines the detailed search strategy, including keywords, Boolean operators, and
filters applied across the selected electronic databases to identify relevant studies.

#

Total

Database

Scopus

ScienceDirect

PubMed

Google
Scholar

Searching strings

prevalence OR epidemiology OR magnitude AND biofilms
AND enterococcus AND faecalis OR e.faecalis OR
enterococcus AND species AND clinical AND isolates
AND PUBYEAR > 2014 AND PUBYEAR <2025 AND (
LIMIT-TO ( DOCTYPE , "ar" ) ) AND ( LIMIT-TO (
LANGUAGE , "English" ) )

(Prevalence OR epidemiology OR magnitude) AND
(biofilms) AND (enterococcus faecalis OR E.faecalis OR
enterococcus species) AND (clinical isolates)

Filter:

Year: 2015-2024

Language: English

Article: Research article

(((("prevalence"[MeSH Terms] OR "epidemiology"[MeSH
Terms] OR ("magnitude"[All Fields] OR "magnitudes"[All
Fields])) AND "biofilms"[MeSH Terms] AND
"enterococcus faecalis"[MeSH Terms]) OR
"enterococcus"[MeSH Terms]) AND ("humans"[MeSH
Terms] AND 2015/01/01:2024/12/31[Date - Publication]
AND "english"[Language])) AND ((humans[Filter]) AND
(2015/1/1:2024/12/31[pdat]) AND (english[Filter]))

("prevalence" OR "epidemiology" OR "magnitude") AND
biofilms AND ("Enterococcus faecalis" OR "E. faecalis"
OR "Enterococcus species") AND ("clinical isolate" OR
"clinical isolates") AND ("antimicrobial resistance" OR
"virulence" OR "infection") AND "human" AND
("microbiology" OR "clinical microbiology" OR
"laboratory study") AND ("pathogenesis" OR "biofilm
formation") AND ("in vitro" OR "in vivo")

Filter:

Year: 2015-2024
Language: English
Article: Any type

Number
of
articles
4146

910

3958

4790

13804



S2 Table: Quality appraisal result of included studies; Using Joanna Briggs Institute (JBI) quality appraisal checklist for
prevalence studies.

1 2 3 4 5 6 7 8 9 Total
Appropriate Appropriate | Adequacy of Study Data analysis Valid methods Condition Appropriate | Adequacy | score/9
Authors q q . ] c e
sample frame sampling | sample size subjects | conducted with for the | measured in statistical | of response
and sufficient | identification of a standard, analysis rate
setting | coverage of the the condition | reliable way
described identified
in detail sample

Talebi et al. 1 1 0 1 1 1 1 1 1 9
Shahveh et al. 1 1 1 1 1 1 1 1 1 9
Tsankova et al. 1 1 0 1 1 1 1 1 1 8
Manta et al. 0 0 0 1 1 1 1 1 1 7
Bhardwaj et al. 0 1 1 1 1 1 1 1 1 8
Garg et al. 1 1 0 1 1 1 1 1 0 8
Das et al. 1 1 0 1 1 1 1 1 1 8
Zheng et al. 1 1 1 1 1 1 1 1 1 9
Habashneh et al. 1 1 0 1 1 1 1 1 1 8
Soro et al. 1 0 0 1 1 1 1 1 1 8
Zheng et al. 1 1 0 1 1 1 1 1 1 8
Jovanovi'c et al. 1 1 0 1 1 1 1 1 1 8
Sienko et al. 1 0 0 1 1 1 1 1 1 7
Mulik et al. 1 1 0 1 1 1 1 1 1 8
Kart et al. 1 0 0 0 1 1 1 1 1 7
George et al. 1 1 1 1 1 1 1 1 1 9
/Anderson et al. 1 1 0 1 1 1 1 1 1 8
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S3 Table: Characteristics of included studies, from January 2015- December 2024.

S.No Author’s name Publication year Country Sample type
1 Talebi et al. [21] 2015 Iran Mixed
2 Shahveh et al. [13] 2020 Iran Urine
3 Tsankova et al. [14] 2019 Bulgaria Mixed
4 Manta et al. [19] 2023 Brazil Mixed
5 Bhardwaj et al. [39] 2017 India Mixed
6 Garg et al. [25] 2020 India Urine
7 Das et al. [40] 2020 India Urine
8 Zheng et al. [27] 2017 China Mixed
9 Habashneh et al. [12] 2024 Jordan Mixed
10 Soro et al. [65] 2024 Kenya Mixed
11 Zheng et al. [28] 2018 China Urine
12 Jovanovi'c et al. [66] 2023 Serbia Mixed
13 Sienko et al. [58] 2017 Poland Mixed
14 Mulik et al. [41] 2016 India Mixed
15 Kart et al. [59] 2016 Tiirkiye Urine
16 George et al. [42] 2020 Saudi Arabia Mixed
17 Anderson et al. [29] 2016 Germany Mixed
18 Komiyama et al. [16] 2016 Brazil Mixed
19 Andrade et al. [60] 2016 Brazil Blood
20 Haghi et al. [43] 2019 Iran Urine




21 Dawood et al. [67] 2024 Egypt Mixed
22 Shet et al. [44] 2022 India Mixed
23 OZKOK et al. [68] 2021 Tiirkiye Blood
24 Salih et al. [45] 2024 Iraq Root Canal
25 Yang et al. [30] 2024 China Blood
26 Ahmed et al. [69] 2023 Egypt Urine
27 Biswas et al. [46] 2016 India Mixed
28 Soares et al. [61] 2018 Brazil Mixed
29 Hashem et al. [18] 2021 Egypt Urine
30 Mubarak et al. [70] 2024 Egypt Stool
31 Momotaz et al. [47] 2024 Bangladesh Mixed
32 Tawfick et al. [62] 2020 Egypt Mixed
33 Sikdar et al. [48] 2021 India Mixed
34 Khattak et al. [49] 2017 Pakistan Mixed
35 Ravichandran et al. [50] 2016 India Mixed
36 Banerjee et al. [51] 2015 India Mixed
37 Hussein et al. [52] 2020 Iraq Root Canal
38 Nair et al. [31] 2024 India Mixed
39 Shahi et al. [32] 2020 Iran Mixed
40 Ramos et al. [71] 2023 Brazil Mixed
41 Gorski et al. [72] 2024 Croatia Mixed
42 Ghaziasgar et al. [33] 2019 Iran Mixed
43 Aghdam et al. [53] 2017 Iran Root Canal




44 Saffari et al. [54] 2018 Iran Root Canal
45 Khalil et al. [20] 2022 Saudi Arabia Urine
46 Weng et al. [55] 2019 Malaysia Mixed
47 Woz niak-Biel et al. [63] 2019 Poland Stool
48 Ghazvinian et al. [23] 2024 Iran Stool
49 Yoo et al. [64] 2017 Australia Mixed
50 Shahroodian et al. [24] 2022 Iran Semen
51 Sengupta et al. [26] 2021 India Mixed
52 Shridhar et al. [22] 2019 India Mixed
53 Tibtrcio et al. [73] 2022 Brazil Mixed
54 Saffari et al. [56] 2017 Iran Mixed
55 Kumar et al. [57] 2022 India Mixed
56 Atrees et al. [74] 2023 Egypt Urine




S4 Table: Trim-and-Fill Analysis of Publication Bias for Biofilm-Forming E. faecalis.

Imputation No. of Studies  No. of Studies Pooled 95% Confidence
Direction Observed Imputed Prevalence (%) Interval (%)
Left 56 1 68.08 60.78 —75.39
Right 56 0 68.68 61.33-76.02
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Biofilm formation Weight

Study Publicationyear with 95% CI (%)
America
Manta et al. 2023 —El— 96.15[ 85.70. 106.61] 1.83
Komiyama et al. 2016 Bl 99.50[98.14, 100.87] 1.90
Andrade et al. 2016 —— 4074 [ 22.21, 59.27] 1.70
Soares et al. 2018 Bl 99.60[98.48, 100.71] 1.90
Ramos et al. 2023 —Hll— 96.15[ 85.70, 106.61] 1.83
Tiburcio et al. 2022 Bl ©°8.81[9553, 102.09] 1.89
Heterogeneity: T° = 416.47, I° = 99.61%, H® = 258.36 ‘ 89.79 [ 73.02, 106.56]
Test of 8 = 0, Q(5) = 39.48, p = 0.00

n Mediterr:
Talebi et al_ 2015 —,— 72.41 [ 60.91, 83.92] 1.82
Shahveh et al. 2020 Bl 992.02[96.32, 101.72] 1.90
Habashneh et al. 2024 - 78.26 [ 61.40, 95.12] 1.73
George et al. 2020 E B 25.00 [ 19.28, 30.72] 1.88
Haghi et al. 2019 - 89.86 [ 82.73, ©96.98] 1.87
Dawood et al. 2024 - 78.46 [ 68.47, 88.46] 1.84
Salih et al. 2024 — 43.59 [ 28.03. 59.15] 1.75
Ahmed et al. 2023 —— 55.81 [ 40.97, 7O.68] 1.77
Hashem et al. 2021 Bl 99.18[96.92, 101.44] 1.90
Mubarak et al. 2024 - [ | 57.14 [ 38.81, 75.47] 1.70
Tawfick et al. 2020 R e 33.33[ 9.48, 57.19] 1.59
Hussein et al. 2020 —l— 23.75 [ 76.98. 110.52] 1.73
Shahi et al. 2020 —-— 58.82 [ 35.43, 82.22] 1.60
Ghaziasgar et al. 2019 Bl ©°865[94.93 102.37] 1.89
Aghdam et al. 2017 Bl 99.50[98.14, 100.87] 1.90
Saffari et al. 2018 —— 81.82 [ 65.70., 97.94] 1.74
Khalil et al. z022 -l 97.83[91.87, 103.79] 1.88
Ghazvinian et al. 2024 [ | 79.37 [ 69.37, 89.36] 1.84
Shahroodian et al. 2022 -~ 88.33 [ 80.21, 96.46] 1.86
Saffari et al. 2017 —.— 36.89 [ 27.57. 46.21] 1.84
Atrees et al. zozz —— 64.00 [ 54.59. 73.41] 1.84
Heterogeneity: T° = 535.51, I’ = 98.79%, H® = 82.51 ’ 73.66 [ 63.40., 83.92]
Test of 8 = 0; Q(20) = 998.45, p = 0.00
European
Tsankova et al. 2019 —-.— 25.00 [ 15.00, 35.00] 1.84
Jovanovi'c et al. 2023 Ml 9767 [93.17. 102.18] 1.89
Sienko et al. 2017 —— 13.33[ 1.17, 25.50] 1.81
Anderson et al. 2016 —— 62.20 [ 51.70, 72.69] 1.83
Gorski et al. 2024 R ©°8.39[93.95 102.82] 1.89
Woz niak-Biel et al. 2019 Bl o8.91[9592, 101.91] 1.89
Yoo et al. 2017 ——— 51.35 [ 35.25. 67.46] 174
Heterogeneity: T° = 1280.47, I’ = 99.28%, H® = 138.70 ‘ 64.21 [ 37.45, 90.97]
Test of 8 = 0; Q(6) =421.97, p = 0.00
South-East Asia
Bhardwaj et al. 2017 —— T1.79 [ 57.67. 85.92] 1.78
Garg et al. 2020 - . - 70.00 [ 41.60, 98.40] 1.49
Das et al. 2020 . 80.56 [ 67.63, 93.48] 1.80
Mulik et al. 2016 —.— 55.78 [ 47.75., 63.81] 1.86
Kart et al. 2016 —ll— 95.83[ 84.53, 107.14] 1.82
Shet et al. 2022 —l— 88.89([74.37, 103.41] 1.77
OZKOK et al. 2021 . 31.76 [ 21.87, 41.66] 1.84
Biswas et al. 2016 - 25.34 [ 18.29, 32.40] 1.87
Momotaz et al. 2024 —i— 52.31 [ 40.17, 64.45] 1.81
Sikdar et al. 2021 - 78.83 [ 74.00, 83.67] 1.88
Khattak et al. 2017 E B 94.12 [ 87.66, 100.58] 1.87
Ravichandran et al. 2016 —— 47.19 [ 36.82, 57.56] 1.83
Banerjee et al_ 2015 —- 27.10 [ 20.10. 34.09] 1.87
Nair et al. 2024 g B 92.06 [ 85.39, 98.74] 1.87
Sengupta et al. 2021 e 7.41 [ -2.47, 17.29] 1.84
Shridhar et al. 2019 —-- 16.09 [ 8.37., 23.81] 1.86
Kumar et al 2023 53.66 [ 38.39, 68.92] 1.76
Heterogeneity: ©° = 820.87, I° = 97.60%, H” = 41.74 t 57.93 [ 44.01, 71.85]
Test of 6 = 6, Q(16) = 770.92, p = 0.00
Western Pacific
Zheng et al. 2017 - AT AT [ 41.16, 53.18] 1.88
Zheng et al. 2018 - 50.44 [ 41.22, 59.66] 1.85
Yang et al. 2024 -l 91.67 [ 85.28, 98.05] 1.87
WWeng et al. 2019 —.— 49.02 [ 35.30, 62.74] 1.78
Heterogeneity: T° = 453.69, I° = 96.48%, H® = 28.39 59.83 [ 38.45, 81.21]
Test of 8 = 0, Q(3) = 115.12, p = 0.00
Owverall ’ 68.24 [ 60.81, 75.68]

Heterogeneity: t° = 757.34, I7 = 99.31%, H? = 145.06
Test of 8, = 9;: Q(54) = 3828.17, p = 0.00

Test of group differences: Q.(4) = 9.75, p = 0.04

Random-effects REML model

S1 Figure: Subgroup analysis of Biofilm-forming E. faecalis clinical isolates by WHO region.

This forest plot presents pooled prevalence estimates of biofilm-forming E. faecalis isolates based
on WHO region. The highest prevalence was reported in the Americas (89.79%; 95% CI: 73.02—
106.56), while the lowest was in the South-East Asia Region (57.93%; 95% CI: 41.01-71.85). The
pooled prevalence in the Eastern Mediterranean Region was 73.66% (95% CI: 63.40-83.92). High
heterogeneity was observed across all subgroups (I> > 96%, p < 0.001). Note: All studies from the
Americas/South America were conducted in Brazil only.
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Biofilm formation Weight

Study with 95% CI (%)
Africa
Soro et al. —ll— 92.31[ 82.07. 102.55] 1.80
Dawood et al. . 78.46 [ 68.47, 88.46] 1.80
Ahmed et al. 55.81 [ 40.97, 70.66] 1.73
Hashem et al. B ©9.18[96.92, 101.44] 1.86
Mubarak et al. 57.14 [ 38.81, 75.47] 1.67
Tawfick et al. 33.33[ 948, 57.19] 1.56
1.81

Heterogeneity: 1> = 446.60, I = 95.36%, H® = 21.56 70.25[ 53.76, 86.74]

—;—
—;—
— -
Atrees et al. e 64.00 [ 54.59, 73.41]
Test of 8 = 6, Q(6) = 134.19, p = 0.00
-
—;—

Asia

Talebi et al. 72.41 [ 60.91, 83.92] 1.78
Shahveh et al. B ©902[96.32, 101.72] 1.86
Bhardwaij et al. 71.79 [ 57.67, 85.92] 1.75
Garg et al. - = 70.00 [ 41.60, 98.40] 1.46
Das et al. —-,— 80.56 [ 67.63, 93.48] 1.76
Zheng et al. ;- 47.17 [ 41.16, 53.18] 1.84
Habashneh et al. —,— 78.26 [ 61.40, 95.12] 1.70
Zheng et al. —-.— 50.44 [ 41.22, 59.66] 1.81
Mulik et al. .- 55.78 [ 47.75. 63.81] 1.83
George et al. E & 25.00[ 19.28, 30.72] 1.85
Haghi et al. - 89.86 [ 82.73, 96.98] 1.83
Shet et al. —l— 88.89[ 74.37, 103.41] 1.74
Salih et al. —,— 43.59 [ 28.03, 59.15] 1.72
Yang et al. E B 91.67 [ 85.28, 98.05] 1.84
Biswas et al. E 25.34 [ 18.29, 32.40] 1.83
Momotaz et al. —,— 52.31 [ 40.17, 64.45] 1.78
Sikdar et al. - 78.83 [ 74.00, 83.67] 1.85
Khattak ot al. - 94.12 [ 87.66, 100.58] 1.84
Ravichandran et al. — 47.19 [ 36.82, 57.56] 1.80
Banerjee et al. ;- 27.10 [ 20.10, 34.09] 1.84
Hussein et al. —l—— 93.75[ 76.98, 110.52] 1.70
Nair et al. - 92.06 [ 85.39, 98.74] 1.84
Shahi et al. — -, 58.82 [ 35.43, 82.22] 1.57
Ghaziasgar et al. Bl ©865[94.93, 102.37] 1.86
Aghdam et al. B ©99.50[98.14, 100.87] 1.86
Saffari et al. —,— 81.82 [ 65.70, 97.94] 1.71
Khalil et al. -Mll- 97.83[91.87, 103.79] 1.84
Weng et al. —,— 49.02 [ 35.30, 62.74] 1.75
Ghazvinian et al. — ;- 79.37 [ 69.37, 89.36] 1.80
Shahroodian et al —-— 88.33 [ 80.21, 96.46] 1.82
Sengupta et al. —.— 7.41[ -2.47, 17.29] 1.81
Shridhar et al. - 16.09 [ 8.37, 23.81] 1.83
Saffari et al. —-— 36.89 [ 27.57, 46.21] 1.81
Kumar et al. B md 53.66 [ 38.39, 68.92] 1.73
Heterogeneity: t° = 712.98, 1> = 98.66%, H*> = 74.67 0 65.08 [ 56.79, 75.17]

Test of B, = 6;: Q(33) = 2650.94, p = 0.00

Europe

Tsankova et al. —.— 25.00 [ 15.00, 35.00] 1.80
Jovanovi‘c et al. Ml 97.67[93.17, 102.18] 1.85
Sienko et al. —— 13.33[ 1.17, 25.50] 1.78
Kart et al. —ll— 95.83[ 84.53, 107.14] 1.79
Anderson et al. = 62.20 [ 51.70, 72.69] 1.80
OZKOK et al. —;— 31.76 [ 21.87, 41.66] 1.81
Gorski et al. Bl ©8.39[93.95 102.82] 1.85
Woz niak-Biel et al. B ©o891[9592 101.91] 1.86
Yoo et al. — . 51.35 [ 35.25, 67.46] 1.71
Heterogeneity: t2 = 1210.29, 99.10%, H® = 111.69 ’ 64.11 [ 41.15, 87.08]

Test of 8 = €;: Q(8) = 555.30, p = 0.00

South America

Manta et al. 96.15 [ 85.70, 106.61] 1.80
Komiyama et al. 99.50 [ 98.14, 100.87] 1.86
Andrade et al. ;e 40.74 [ 22.21, 59.27] 1.67
Soares et al. 99.60 [ 98.48, 100.71] 1.87
Ramos et al. 96.15 [ 85.70, 106.61] 1.80
Tiburcio et al. 98.81 [ 95.53, 102.09] 1.86

Test of 8 = 6, Q(5) = 39.48, p = 0.00
Overall 68.68 [ 61.33, 76.02]
Heterogeneity: t° = 753.19, 17 = 99.30%, H® = 142.23

Test of 8 = 6, Q(55) = 3828.20, p = 0.00

—_—
|
|
—-—
-
Heterogeneity: t° = 416.47, 1° = 99.61%, H’ = 258 36 ‘ 89.79 [ 73.02, 106.56]

Test of group differences: Q.(3) = 6.31. p = 0.10

Random-effects REML model

S2 Figure: Subgroup analysis of Biofilm-forming E. faecalis clinical isolates by continent.

This forest plot shows pooled prevalence estimates by continent. South America had the highest
prevalence (89.79%; 95% CI: 73.02—-106.56), followed by Africa (70.25%; 95% CI: 53.76-86.74),
Asia (65.98%; 95% CI: 56.79—75.17), and Europe (64.11%; 95% CI: 41.15-87.08). All subgroups
exhibited high heterogeneity (I*> > 95%, p < 0.001).
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Biofilm formation Weight

Study with 95% CI (%)
2015-2020

Talebi et al. — . 72.41 [ 60.91, 83.92] 1.78
Shahveh et al. [ ] 099.02 [ 96.32, 101.72] 1.86
Tsankova el al. — 25.00 [ 15.00, 35.00] 1.80
Bhardwaj et al. —.— 71.79 [ 57.67. 85.92] 1.75
Garg et al. — 70.00 [ 41.60, 98.40] 1.46
Das et al_ —— 80.56 [ 67.63, 93.48] 1.76
Zheng et al. : N 47 A7 [ 41.16, 53.18] 1.84
Zheng et al. —-.— 50.44 [ 41.22, 59.66] 1.81
Sienko et al. —— 13.33[ 1.17, 25.50] 1.78
Mulik et al. —_— 5578 [ 47.75. 63.81] 1.83
Kart et al. —lll— 95.83 [ 84.53, 107.14] 1.79
George et al g = 25.00 [ 19.28, 30.72] 1.85
Anderson et al. —.— 62.20 [ 51.70, 72.69] 1.80
Komiyama et al. Bl 99.50[98.14, 100.87] 1.86
Andrade et al. — 40.74 [ 22.21, 59.27] 1.67
Haghi et al. - - 29.86 [ 82.72, 96.98] 1.2
Biswas et al. - 25.34 [ 18.29, 32.40] 1.83
Soares et al. Bl 99.60([98.48, 100.71] 1.87
Tawfick et al. - m 33.33[ 9.48, 57.19]1 1.56
Khattak et al. - 94.12 [ 87.66, 100.58] 1.84
Ravichandran et al. —— 47.19 [ 36.82, 57.56] 1.80
Banerjee et al. e 27.10 [ 20.10, 34.09] 1.84
Hussein et al. — - 93.75[ 76.98, 110.52] 1.70
Shahi et al. —., 58.82 [ 35.43, 82.22] 1.57
Ghaziasgar et al. [} 98.65 [ 94.93, 102.37] 1.86
Aghdam et al. Bl ©99.50[98.14, 100.87] 1.86
Saffari et al. —— 81.82 [ 65.70, 97.94] 1.71
Weng et al. —mm— 49.02 [ 35.30, 62.74] 1.75
Woz niak-Biel et al. [ ] 98 91 [ 95 92, 101.91] 1.86
Yoo et al. e 51.35 [ 35.25, 67.46] 1.71
Shridhar et al. —. 16.09 [ 8.37, 23.81] 1.83
Saffari et al. —-.— 36.89 [ 27.57, 46.21] 1.81
Heterogeneity: t° = 825.33. I = 99.51%. H® = 202.24 ‘ 63.04 [ 52.86. 73.22]

Test of ©, = 6: Q(31) = 3097.47, p = 0.00

2021-2024

Manta et al. —Jll— 96.15[ 85.70, 106.61] 1.80
Habashneh et al. —— 78.26 [ 61.40, 95.12] 1.70
Soro et al._ —— 92.31 [ 82.07, 102.55] 1.80
Jowvanovi'c et al. . 3 97.67 [ 93.17, 102.18] 1.85
Dawood et al. —.— 78.46 [ 68.47, 88.46] 1.80
Shet et al. —l— 88.89 [ 74.37, 103.41] 1.74
AZKOK et al. —— 31.76 [ 21.87. 41.66] 1.81
Salih et al. —m—— 43,590 [ 28.03, 59.15] 1.72
Yang et al. -l 91.67 [ 85.28, 98.05] 1.84
Ahmed et al. —— 55.81 [ 40.97, 70.66] 1.73
Hashem et al. Bl 99.18[96.92, 101.44] 1.86
Mubarak et al. — 57.14 [ 38.81, 75.471 1.67
Momotaz et al. — . 52.31 [ 40.17, 64.45] 1.78
Sikdar et al. 3 T8.83 [ 74.00, 83.67] 1.85
Nair et al. E = 92.06 [ 85.39, 98.74] 1.84
Ramos et al. —Jll— 96.15[ 85.70, 106.61] 1.80
Gorski et al 3 98 39 [ 93 95, 102 .82] 1.85
Khalil et al. - 97.82[91.87, 103.79] 1.84
Ghazvinian et al. —,— F79.37 [ 69.37, 89.36] 1.80
Shahroodian et al. —-— 88.33 [ 80.21, 96.46] 1.82
Sengupta et al. —.— 7.41 [ -2.47, 17.29] 1.81
Tiburcio et al. Bl o98.81[95.53, 102.09] 1.86
Kumar et al £3.66 [ 38.39, 68.92] 1.73
Atrees et al. 64.00 [ 54.59, 73.41] 1.81

Test of 8, = §;: Q(23) = 713.00, p = 0.00

Overall

e
——
Heterogeneity: t = 586.74, I = 98.15%, H* = 54.15 ‘ 76.18 [ 66.25, 86.11]

68.68 [ 61.33, 76.02]
Heterogeneity: ©° = 753.19, I° = 99.30%, H® = 142.23
Test of 8, = 6;: Q(55) = 3828.20, p = 0.00

Test of group differences: Qu(1) = 3.28, p = 0.07

Random-effects REML model

S3 Figure: Subgroup analysis of Biofilm-forming E. faecalis clinical isolates by Publication
year.

This figure presents pooled prevalence estimates over time. Studies published between 2021-2024
reported a higher prevalence of biofilm formation (76.18%; 95% CI: 66.25-86.11) compared to
those published between 2015-2020 (63.04%; 95% CI: 52.86—73.22). Both subgroups exhibited
substantial heterogeneity (I > 98%, p < 0.001), potentially reflecting methodological
improvements or regional differences. Despite the observed increase, the difference between the
two time periods was not statistically significant (p = 0.07).
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M formation WWeight

Study with 9524 CI (%%)
Cellul ane

Komiyama et al. 99.50 [ 98.14, 100.87] 1.86
Heterogeneity: T = 0.00. I” = %, H” = . T 99.50 [ 98.14, 100.87]

Test of ©, = 8;: Q(0) = -0.00, p

Congo Red Agar & Test tube

Sienko et al. 13.33[ 1.17, 25.50] 1.78
Heterogeneity: © = 0.00, I = %%, H* = t 13.33[ 1.17, 25.50]
Testof @, = ©: Q(0) = 0.00, p = .

Crystal Violet Staining

Manta et al. —ll— 96.15[ 85.70, 106.61] 1.80
Garg et al. — . 70.00 [ 41.60, 98.40] 1.46
Zheng et al. E 3 4717 [ 41.16, 53.18] 1.84
Soro et al. —Em— 9231 1.80
Zheng et al. —-— 50.44 [ 1.81
Kart et al —l— os=Aaaf[ 1. 79
Andrade et al — - a0 7a [ 1.67
Salih et al. —-. 43.50 [ 1.72
Yang et al. ] 01.67 [ 1.84
Biswas et al. - 25.34 [ 1.83
Soares et al. | 99.60 [ 1.87
Hashem et al [ ] 9L.18 [ 1.86
Mubarak et al. . 57.14 [ 1.67
Banerjee et al. —- 27.10 [ 1.84
Shahi et al. — 58.82 [ 1.57
Ramos et al. —l— 96.15[ 1.80
wWeng et al. —a— 49.02 [ 1.75
Yoo et al. —— 51.35 1.71
Atrees et al. 64.00 [ 1.81
Heterogeneity: ™ = 655.09. I = 98.80%. H* = 83.06 ‘ 66.42 [

Test of &, = 8, (18) = 1357 66, p = 0.00

Microtiter Plate

Talebi et al. —-.— 72.41 [ 60.91, 83.92] 1.78
Shahwveh et al. (] 90.02 [ 96.32, 101.72] 1.86
Tsankowva et al. | 25.00 [ 15.00, 35.00] 1.80
Bhardwaj et al. —-— FT1.79 [ 57.67, 85.92] 1.75
Das et al. B e 80.56 [ 67.63, 93.48] 1.76
Habashneh et al. — - 78.26 [ 61.40, 95.12] 1.70
Jovanovi'c et al. W 9767 [93.17, 102.18] 1.85
Mulik et al. —-.— 55.78 [ 47.75, 63.81] 1.83
George et al. - 25.00[ 19.28, 30.72] 1.85
Anderson et al. —— 62.20 [ 51.70, 72.69] 1.80
Haghi et al. - 89.86 [ 82.73, 96.98] 1.83
Dawood et al. —— 78.46 [ 68.47, 88.46] 1.80
Shet et al. — @l — 88.89[74.37, 103.41] 1.74
OZKOK et al. —-— 31.76 [ 21.87. 41.66]1 1.81
Ahmed et al —,— 5581 [ 4097, 70.66] 173
Tawfick et al_ —_,— 33.33[ 9.48, 57.19] 1.56
Khattak et al. - 04.12 [ 87.66, 100.58] 1.84
MNair et al. .- 02.06 [ 85.30, 08.74] 1.84
Gorski et al. [} 96.39 [ 93.95, 102.82] 1.85
Ghaziasgar et al. - 98.65 [ 94.93, 102.37] 1.86
Aghdam et al HEl 99.50[98.14, 100.87] 1.86
Safrari et al. — -, 81.82 [ 65.70, 97.94] 1.71
Khalil et al. MR- 97.83[ 91.87, 103.79] 1.84
Woz niak-Biel et al. Bl 98.91[9592 101.91] 1.86
Ghazvinian et al. . 79.37 [ 69.37, 89.36] 1.80
Shahroodian et al. — .- 88.33 [ 80.21, 96.46] 1.82
Sengupta et al. — . F.a1[ -2.47, 17.29] 1.81
Shridhar et al. B 16.09[ 8.37, 23.81] 1.83
Tiburcio et al. Bl o9s.81[9553 102.09] 1.86
Saffari et al. — . 36.89 [ 27.57, 46.21] 1.81
Kumar et al. —— 53.66 [ 38.39, 68.92] 1.73
Heterogeneity: ° = 804.52, I = 99.11%, H* = 111.92 ‘ 70.88 [ 60.72, 81.04]1

Test of 8 = 8;: Q(30) = 2056.86. p = 0.00

Mot indicated

Hussein et al. 93.75[ 76.98. 110.521 1.70
Hetarogeneaity: ™2 = 0.00. 17 = %, H? = 93 75 [ 76 98, 110 52]
Testof 8 = 8,;: (D) = 0.00. p = .

Test tube Method
Sikdar et al 7883 [ 74.00, 83.67] 1.85
Rawvichandran ot al a7.19[ 36.82, 57.56] 1.80

-
< = 483.53, I” — 06.59%, H° = 20.37 ’ 62.36 [ 32.26, 04.36]

Heterogeneit:

Test of @, =

Q(1) = 29.37, p = 0.00

Tissue culture plate
Momotaz et al. 52.31 [ 40.17, 64.45] 1.78
Heterogeneity: «© = 0.00. 17 = %, H* = . 52.31 [ 40.17, 64.45]

Test of 8 = 8;: @(0) = 0.00, p

Oowverall ’ 68.68 [ 61.33, 76.02]
Heterogeneity: T = ¢53.19, I = 99.30%, H” = 142.23
Test of 8 = 8;: Q(55) = 3828.20, p = 0.00

Test of group differences: Qu(6) = 302.09, p = 0.00

Random-effects REML model

S4 Figure: Subgroup analysis of Biofilm-forming E. faecalis clinical isolates by Biofilm
detection methods.

This plot compares pooled prevalence by detection method. The Microtiter Plate method had the
highest prevalence (70.88%; 95% CI: 60.72-81.04), followed by the Crystal Violet Staining
method (66.42%; 95% CI: 54.52—78.31) and the Test Tube method (63.36%; 95% CI: 32.36—
94.36). Substantial heterogeneity was noted across all methods (I> > 96%, p < 0.001). However,
the test for subgroup differences was not statistically significant (p = 0.81).
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biofilm formation Weight

Study with 95% CI (%)
Blood

Andrade et al. — -, 40.74[22.21, 59.27] 1.70
AZKAK et al. —— 31.76 [ 21.87, 41.66] 1.84
Yang et al. .- 91.67 [ 85.28, 98.05] 1.87
Heterogeneity: T° = 1041.63, I = 97.39%, H* = 38.37 " 5517 [ 17.94, 92.40]

Test of 0, = §;: Q(2) = 110.83. p = 0.00
Mixed
Talebi el al —— 72.41 [ 60.91, 83.92] 1.82
Tsankova et al. e 25.00[ 15.00, 35.00] 1.84
Manta et al —ll— 96.15[ 85.70, 106.61] 1.83
Bhardwaj et al. | 71.79[ 57.67, 85.92] 1.78
Zheng et al. E 3 4717 [41.16, 53.18] 1.88
Habashneh et al. —a— 78.26 [ 61.40. 95.12] 1.73
Soro et al. —El— 92.31 [ 82.07, 102.55] 1.83
Jovanovi'c el al B o9767([93.17, 102.18] 1.89
Sienko et al. . 13.33[ 1.17, 25.50] 1.81
Mulik et al_ .- 5578 [ 47.75, 63.81] 1.86
George et al. - 25.00[ 19.28, 30.72] 1.88
Anderson et al. —— 62.20 [ 51.70, 72.69] 1.83
Komiyama et al. Bl 9950[98.14. 100.87] 1.90
Dawood et al. N 78.46 [ 68.47, 88.46] 1.84
Shel el al_ —— 88.89 [ 74.37, 103.41] 1.77
Biswas ct al. g = 25.34[ 18.29, 32.40] 1.87
Soares et al M o9960[98.48 100.71] 1.90
Momotaz et al. | 52.31[40.17, 64.45] 1.81
Tawfick et al. -, 33.33[ 9.48, 57.19] 1.59
Sikdar et al. - 78.83 [ 74.00. 83.67] 1.89
Khattak et al. - 94.12 [ 87.66, 100.58] 1.87
Ravi ndran —— 47.19 [ 36.82, 57.586)] 1.83
Banerjee ct al. g = 27.10[ 20.10, 34.09] 1.87
Nair et al_ - 92.06 [ 85.39, 98.74] 1.87
Shahi et al. | 58.82 [ 35.43, 82.22] 1.60
Ramos et al. —lll— 96.15[ 85.70, 106.61] 1.83
Gorski et al. Ml 98.39[93.95. 102.82] 1.89
Ghaziasgar et al. Bl 9865([94.93, 102.37] 1.89
Weng el al. —— 49.02 [ 35.30, 62.74] 1.79
Yoo et al. oo - 51.35[ 35.25, 67.46] 1.75
Sengupta et al. = Ta41[ -2.47, 17.29] 1.84
Shridhar et al. | 16.09[ 8.37. 23.81] 1.86
Tiburcio et al. B ©9s8.81[9553, 102.09] 1.89
Saffari et al. —_— 36.89 [ 27.57. 46.21] 1.85
Kumar et al. . 53.66 [ 38.39, 68.92] 1.76
Helerogeneily: T2 = 873.38, I = 99.32%, H® = 146.53 ‘ 63 64 [ 53 687, 7360]
Test of ©, = 6;: Q(34) = 3266.02, p = 0.00
Root Canal
Salih et al. —;— 43.59 [ 28.03, 59.15] 1.75
Hussein et al. — Bl 93.75[76.98, 110.52] 1.73
Aghdam et al. Bl 9950[98.14, 100.87] 1.90
Saffari et al. 81.82[ 65.70, 97.94] 1.74
Helerogeneily: t° = 583.13. |7 = 94.44%, H? = 17.98 ‘ 80.13 [ 55.48, 104.78]
Test of 0, = 0;: Q(3) = 563.95, p = 0.00
Stool
Mubarak et al. | 57.14[38.81. 75.47] 1.70
Woz niak-Biel et al. B 9891[9592, 101.91] 1.89
Ghazvinian et al. 79.37 [ 69.37. 89.36] 1.84
Heterogeneity: ©° = 384.56, I° = 94.61%, H” = 18.54 ‘ 79.85 [ 56.65, 103.04]
Test of 6, = 6; Q(2) = 31.48, p = 0.00
Urine
Shahveh et al. B ©9202[96.32 101.72] 1.90
Garg et al. — - 70.00 [ 41.60, 98.40] 1.49
Das et al. . 80.56 [ 67.63, 93.48] 1.80
Zheng et al. —-.— 50.44 [ 41.22, 59.66] 1.85
Kart et al. —lll— 95.83[ 84.53, 107.14] 1.82
Haghi el al_ - 89.86 [ 82.73, 96.98] 1.87
Ahmed et al. —— 55.81 [ 40.97, 70.66] 1.77
Hashem et al. B ©o918[96.92, 101.44] 1.90
Khalil et al. M- 97.83[91.87, 103.79] 1.88
Atrees et al. N 64.00 [ 54.59, 73.41] 1.84
Heterogeneity: t° = 338.20. |7 = 97.62%. H? = 42.05 ‘ 81.12[ 69.15, 93.09]
Test of ©, = 6, Q(9) = 190.19, p = 0.00
Overall ‘ 68.31 [ 60.86, 75.76]
Heterogen D Tf = 760.51. I = 99.31%. H* = 145.32
Test of 6, = 6, Q(54) = 3826.82, p = 0.00
Test of group differences: Qu.(4) = 6.58, p = 0.16

) 50 100

Random-effects REML model

S5 Figure: Subgroup analysis of Biofilm-forming E. faecalis clinical isolates by Sample
ype.

The highest pooled prevalence was observed in urine (81.12%) and root canal samples (80.13%),
while blood samples showed the lowest (55.17%). Heterogeneity was high across all subgroups
(I > 94%), and subgroup differences were not statistically significant (p = 0.16).
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biofilm degree Weight

Study with 95% CI (%)
Talebi et al. —Jl— 8571[7513, 96.30] 3.03
Shahveh et al. —— 79.21[68.02, 90.40] 3.02
Manta et al. —Jll——88.00[ 6999, 106.01] 2.79
Das et al. —— 2414 856, 39.71] 2.88
Zheng et al. - 28.00 [20.13, 3587] 3.10
Habashneh et al. | 50.00 [ 26.90, 73.10] 2.59
Soro et al. 91.67 [ 80.61, 102.72] 3.02
Zheng et al. —l— 52.63 [ 39.67, 65.59] 2.97
Jovanovi‘c et al. —— 19.05[ 7.17, 30.92] 3.00
Anderson et al. - 1569 5.71, 25.67] 3.05
Andrade et al. —— 18.18 [ -4.61, 40.97] 2.60
Dawood et al. —— 19.61[ 8.71, 30.50] 3.03
Shet et al. — 43.75[19.44, 68.06] 2.53
Salih et al. —,— 29.41[ 7.75, 51.07] 2.65
Yang et al. —— 30.30 [ 19.22, 41.39] 3.02
Ahmed et al. —l— 16.67 [ 1.76, 31.58] 2.90
Soares et al. —- 49.39 [ 40.58, 58.21] 3.08
Hashem et al. ~ - 61.16 [48.88, 73.44] 2.99
Mubarak et al. — 68.75[46.04, 91.46] 2.60
Hussein et al. | 66.67 [ 32.93, 100.40] 2.13
Nair et al. 12.07[ 3.69, 2045] 3.09
Ramos et al. —M—— 7200[47.11, 96.89] 251
Gorski et al. —— 72.13[56.22, 88.04] 2.87
Ghaziasgar et al. —— 73.97 [59.74, 88.21] 2.93
Aghdam et al. ~ - 48.76 [ 38.98, 58.53] 3.06
Saffari et al. 88.89 [ 74.37, 103.41] 2.92
Khalil et al. —m— 4444 [23.91, 64.98) 269
Weng et al. —il— 56.00 [ 36.54, 75.46] 2.73
Woz niak-Biel et al. —— 74.73[62.10, 87.35] 2.98
Ghazvinian et al. —— 28.00 [ 15.55, 40.45] 2.98
Yoo et al. — 52.63[30.18, 75.08] 2.61
Shahroodian et al. —— 41.51[28.24, 54.78] 2.96
Shridhar et al. —— 28.57 [ 4.91, 52.24] 2.56
Tibarcio et al. 241 -2.26, 7.08] 3.15
Atrees et al. —— 54.69 [ 42.49, 66.88] 2.99
Overall <P 47.92[39.34, 56.51]
Heterogeneity: T° = 602.58, I* = 93.92%, H’ = 16.45
Test of 8, = 6;: Q(34) = 758.52, p = 0.00
Testof 6 =0: z=10.94, p=0.00

0 50 100

Random-effects REML model
S6 Figure: Prevalence of Strong Biofilm-forming E. faecalis clinical isolates.

This forest plot displays the pooled prevalence of E. faecalis isolates classified as strong biofilm
producers across included studies. The estimated prevalence was 47.92% (95% CI: 39.34-56.51),
with substantial heterogeneity observed (I> = 93.92%, p < 0.001).
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biofilm degree Weight

Study with 95% ClI (%)
Talebi et al. -l 14.29[ 3.70, 24.87] 3.44
Shahveh et al. - 11.88[ 2.96, 20.81] 3.50
Manta et al. -l 8.00[ -7.04, 23.04] 3.24
Das et al. —— 51.72[33.54, 69.91] 3.08
Zheng et al. ] 19.20[ 12.30, 26.10] 3.56
Habashneh et al. —l— 22.22[ 3.02, 41.43] 3.02
Soro et al. s 3 417 -3.83, 12.16] 3.53
Jovanovic et al. —— 40.48 [ 25.63, 55.32] 3.25
Kart et al. —m 43.48[14.83, 72.13] 250
Anderson et al. 84.31[74.33, 94.29] 346
Andrade et al. —— 54.55[25.12, 83.97] 245
Dawood et al. - 33.33[20.40, 46.27] 3.34
Shet et al. | 56.25[ 31.94, 80.56] 2.74
Salih et al. — 47.06 [ 23.33, 70.79] 277
Yang et al. -l 46.97 [ 34.93, 59.01] 3.38
Ahmed et al. —— 41.67[21.94, 61.39] 3.00
Soares et al. . B 35.63[27.18, 44.07) 3.51
Hashem et al. E B 24.79[13.91, 3567] 3.43
Mubarak et al. —— 31.25[ 8.54, 53.96] 2.83
Tawfick et al. —— 80.00 [ 44.94, 115.06] 2.16
Hussein et al. e 26.67 [ -4.98, 58.32] 2.33
Nair et al. -l - 70.69 [ 58.98, 82.40] 3.39
Ramos et al. —l— 16.00 [ -4.32, 36.32] 296
Gorski et al. —— 19.67[ 5.56, 33.78] 3.29
Aghdam et al. - 41.79[32.15, 51.43] 3.47
Khalil et al. —l— 53.33[32.72, 73.95] 295
Woz niak-Biel et al. = B 2418 [ 11.74, 36.62) 3.36
Ghazvinian et al. - 32.00[ 19.07, 44.93] 3.34
Yoo et al. —— 21.05[ 2.72, 39.38] 3.07
Shridhar et al. —il— 35.71[10.61, 60.81] 2.69
Tiburcio et al. 96.39 [ 90.71, 102.06] 3.59
Atrees et al. e 45.31[33.12, 57.51] 3.37
Overall & 38.06 [ 30.03, 46.10]
Heterogeneity: ° = 460.11, I = 91.94%, H* = 12.40
Test of 6, = 8;: Q(31) = 722.37, p = 0.00
Testof 8 =0:z=9.28, p=0.00

0 50 100 150

Random-effects REML model

S7 Figure: Prevalence of Moderate Biofilm-forming E. faecalis clinical isolates.

This forest plot shows the pooled prevalence of E. faecalis isolates identified as moderate biofilm
producers. The estimated prevalence was 38.06% (95% CI: 30.03—46.10), with substantial
heterogeneity (I> = 91.94%, p < 0.001).
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biofilm degree Weight
Study with 95% CI (%)

Shahveh et al. 7.92[ 047, 15.37] 491

Das et al. 2414 8.56, 39.71] 4.13
Zheng et al. 52.80 [ 44.05, 61.55] 4.81
Habashneh et al. 27.78[ 7.09, 48.47] 3.57
Soro et al. 417 -3.83, 12.16] 4.87
Zheng et al. 47.37 [ 34.41, 60.33] 4.41
Jovanovi'c et al. 40.48 [ 25.63, 55.32] 4.21
Kart et al. 5217 23.30, 81.04]) 2.76
Andrade et al. 27.27[ 0.95, 53.59] 2.99
Dawood et al. 47.06 [ 33.36, 60.76] 4.34
Salih et al. 23.53[ 3.37, 43.69] 3.63
Yang et al. 2273 12.62, 32.84] 4.69
Ahmed et al. 41.67[ 21.94, 61.39] 3.68
Soares et al. 1457 [ 8.35, 20.80] 5.00

Hashem et al. 13.22[ 4.69, 21.76] 4.83

Tawfick et al. 20.00[ -15.06, 55.08] 2.25
Nair et al. 17.24[ 7.52, 26.96] 4.73
Ramos et al. 8.00[ -7.04, 23.04] 4.19
Gorski et al. 6.56 [ -2.23, 15.34] 4.81

Ghaziasgar et al. 2466[ 10.67, 38.64] 4.31
8.96[ 3.37, 14.54] 5.03
40.00[ 26.42, 53.58] 4.35
58.49[ 45.22, 71.76] 4.38

35.71[ 10.61, 60.81] 3.11

Aghdam et al.
Ghazvinian et al.
Shahroodian et al.
Shridhar et al.

’+++-+*+¢+—-+*+++++*-+—+n

Overall

Heterogeneity: 1° = 244.52, I* = 88.52%, H’ = 8.71
Test of 6 = 6;: Q(23) = 204.11, p = 0.00

Testof 0 =0:z=7.54, p=0.00

26.88 [ 19.89, 33.87]

-50 0 50 100
Random-effects REML model

S8 Figure: Prevalence of Weak Biofilm-forming E. faecalis clinical isolates.

This figure presents the pooled prevalence of weak biofilm-forming E. faecalis clinical isolates,
estimated at 26.88% (95% Cl: 19.89%-33.87%). The meta-analysis reveals significant
heterogeneity among the included studies, with an I* value of 88.52% (p < 0.001), indicating
substantial variability in prevalence estimates across studies.
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