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Table S1. Characteristics of the included studies.

Site of Microbiology Infection
Number of Age . . . . Treatment
Study . Gender infectionn of infectionn . . outcomes n
patients  (years) %) %) administered n (%) %)

Penicillin 1 (100)  Clinical

Axelrod et al., 1973 L. plantarum 1  Aminopenicillin 1 cure2 1 (100)

1 44 F 1 R1(1
(22] emale  NR1(100) (100) (100) Deaths
Tetracycline 1 (100) overall 0 (0)
Penicillin 1 (100) Clinical cure
Cephalosporin 1
Tenenbaum et al., . 1 (100)
1 63 Male NR 1 (100) L. casei 1 (100 100
1975231 o . Amino(glyc)oside 1 Deaths
(100) overall 0 (0)
Clinical cure
Rubenfeld et al., Lactobacillus R 1 (100)
1977 [24] 1 40 Male MV 1 (100) spp. 1 (100) Penicillin 1 (100) Deaths
overall 0 (0)
Penicillin 2 (66.7) Ch?l(g;l ;;1 re
Aminoglycoside 1 Deat.hs
L. plantarum 2 (33.3)
1 female e overall 2
Bayer et al., 1978 [25] 3 43, 48, 52 AoV 3 (100) (66.7) No antibiotics 1
2 male L. casei 1 (33.3) (33.3) (66.7)
. . . Death
Surgical ?at § .due
to infection 1
management 2 (66.7) (33.3)
Clinical cure
Penicillin 1 (100)
Jawetz et al., 1980 L. rhamnosus 1 ) . 1 (100)
1 7 Female TrV1(l A 1 1
[26] emale rV 1 (100) (100) mlno(g1 goc)os1de Deaths
overall 0 (0)
Penicillin 1 (100) ..
Shinar et al., 1984 L. plantarum 1 Macrolide 1 (100) Chrlu(cféoc)ure
v 1 30 Male MV1(100) ~F Rifampicin 1 (100)
(271 (100) Aminoglycoside 1 Deaths
(100) overall 0 (0)
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Surgical
management 1 (100)

Penicillin 1 (100)
Rifampicin 1 (100) Clinical cure

Sussmar[lze;]al" 1986 27 Male AoV 1(100) L. caseil(100) Ammo(gllgoc)OSIde ! ééﬁf‘l
Surgical overall 0 (0)
management 1 (100)
Penicillin1 (50)  ncal cure
L. plantarum 1  Aminopenicillin 1 1 (30)
Davies et al., 1986 Aov2(00) P p Deaths
40, 55 Male (50) (50)
[29] MV 1 (50) . . . overall 1 (50)
L.casei1l (50)  Aminoglycoside 2
(100) Deaths due
to IE 0 (0)
L. salivarius 1 Clinical cure
Fisher et al., 1988 (100) Penicillin 1 (100) 1 (100)
[30] 42 Male  AoVL(00) } icinius 1 Rifampicin1(100)  Deaths
(100) overall 0 (0)
Clinical cure
Penicillin 1 (100)
Struve [e; 16]‘1" 1988 69 Male MV1(100) = pl‘;’;gg)”m 1 Aminoglycoside 1 ééﬁgi
(100) overall 0 (0)
Penicillin 1 (100)  Clinical cure
Aminopenicillin 1 0 (0)
(100) Deaths
Naude thal" 1988 66 Male MV1(100) - rh“;’gg’sus 1 Aminoglycoside 1 overall 1
[32] (100) (100) (100)
Surgical Deaths due
management 1 (100) to IE 1 (100)
Clinical cure
0 (0)
Thangkhiew et al L. plantarum 1 Aminopenicillin 1 0323{3151
1988 [33] 66 Male MV 1 (100) (100) 100) 100)
Deaths due
to infection 1
(100)
N Clinical cure
Lactobacillus Pemcﬂhn. 1(100) 1 (100)
Stulz et al., 1989 [34] 72 Male MV 1 (100) Surgical
spp- 1 (100) management 1 (100) Deaths
overall 0 (0)
Penicillin 1 (1
. Aminopenici(ll(i)r(l))l Clinical cure
Atkins et al,, 1990 61  Male AoV 1(100) L. jensenii 1 (100) (100) 1 (100)
[35] . . Deaths
Aminoglycoside 1 overall 0 (0)
(100)
Clinical cure
Chong et al., 1991 41 Male MV 1(100) L. casei 1(100) Aminopenicillin 1 1 (100)

[36]

(100) Deaths
overall 0 (0)
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Penicillin 1 (50)
Aminopenicillin 1

L. acidophilus 1 (50) Clinical cure
Griffiths et al., 1992 (33.3) Quinolone 1 (50 2 (100)
[37] 31,45 Male  AoV2(100) L. rhamnosus 1 Aminoglycoside)Z Déaths
(33.3) (100) overall 0 (0)
Surgical
management 1 (50)
Aminopenicillin 1
(100) Clinical cure
Sloss et al., 1993 [38] 79 Male NR1(100) - rh‘(l;’gz)‘;sus ! Ammoﬁgg;’s’lde ! éélaggl
Surgical overall 0 (0)
management 1 (100)
L. acidophilus 1 lfriril:cl)gi;cloiilgg)l Clinical cure
Olearchyk et al., 69 Male AoV 1 (100) (100) L. (100) 1 (100)
1993 [39] MV 1 (100)  acidophilus 1 . Deaths
(100) Surgical overall 0 (0)
management 1 (100)
Penicillin 1 (100) Chrlucfé N
Puleo et al., 1994 [40] 21 Female PV 1(100) L. jensenii1 (100) Aminoglycoside 1 Déath;
(100) overall 0 (0)
Penicillin 1 (100)
Ammo(ligr(;;cﬂhn ! Clinical cure
Bessis et al., 1995 )8 Female MV 1 (100) L. acidophilus 1 Rifampicin 1 (100) 1 (100)
[41] (100) . Deaths
Vancomycin 1 (100)
. overall 0 (0)
Surgical
management 1 (100)
Clinical cure
Aminopenicillin 1 0(0)
Deaths
L. rhamnosus 1 (100) overall 1
Jones et al., 1995 [42] NR NR NR 1 (100) (100) Macrolide 1 (100) (100)
Aminoglycoside 1
(100) D?aths _due
to infection 1
(100)
Clinical cure
Aminopenicillin 1 0 (0)
(100) Deaths
Amrikachi et al., L. acidophilus 1 Cephalosporin 1 overall 1
1997 [43] 43 Male MV (100) (15)0) ’ (100}; (100)
Aminoglycoside 1 Deaths due
(100) to infection 1
(100)
Clinical cure
Penicillin 1 (100)
Vagil;];;n?i 4e]t al, 80 Female I;‘/})\\; 11 ((11 (? g)) L. jensenii 1 (100) Aminoglycoside 1 ]1321?}(2

(100) overall 0 (0)
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Penicillin 1 (100)

Clinical cure

Mitchell et al., 1999 L. curvatus 1 . . 1 (100)
[45] 72 Male MV 1 (100) (100) Ammoglg(;:)omde 1 Deaths
overall 0 (0)
Clinical cure
Penicillin 1 (100)
Mackay et al., 1999 L. rhamnosus 1 . . 1 (100)
[46] 67 Male MV 1 (100) (100) Ammo(gllgc;:)omde 1 Deaths
overall 0 (0)
Penicillin 1 (100)
Cephalosporin 1 Clinical cure
. (100)
. L.th 1 1(1
Avlami etal, 2001 65  Male AoV1(100) - OSUSL o inolone 1(100) (100)
[47] (100) . . Deaths
Clindamycin 1 (100) overall 0 (0)
Aminoglycoside 1
(100)
Penicillin 1 (100) Clinical cure
Aminopenicillin 1
Presterl et al., 2001 . 1 (100)
. 1 1
(48] 23 Male AoV 1(100) L. caseil (100) . érg(i)zal Deaths
management 1 (100) overall 0.(0)
Penicillin 1 (100) Clinical cure
. Clindamycin 1 (100)
. L 1(1
Schoevaerdts et al., 8 Male AoV 1 (100) actobacillus Clindamycin 1 (100) (100)
2002 [49] spp- 1 (100) . . Deaths
Aminoglycoside 1 overall 0 (0)
(100)
Aminopenicillin 1
(100)
Vancomycin 1 (100) Clinical cure
Wallet et al., 2002 L. rhamnosus 1 ~ Rifampicin 1 (100) 1 (100)
[50] 73 Male MV'1 (100) (100) Aminoglycoside 1 Deaths
(100) overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (100) Clinical cure
Aminogl ide 1
Beldner et al., 2002 Lactobacillus ~*~minolycoside 1 (100)
31 Female MV 1 (100) (100)
[51] spp- 1 (100) Sureical Deaths
& overall 0 (0)
management 1 (100)
Clinical cure
) Penicillin 1 (100)
Soleman et al., 2003 L. paracasei 1 . . 1 (100)
[52] 75 Female AoV 1 (100) (100) Amlnoglgoc)o&de 1 Deaths
overall 0 (0)
Antipseudomonal
penicillin 1 (100) Clinical cure
, ) Tetracycline 1 (100)
Ze-Ze et al., 2004 L. acidophilus 1 . . 1 (100)
(53] 53 Male AoV 1 (100) (100) Ammo(gllgg)omde 1 Deaths
. overall 0 (0)
Surgical
management 1 (100)
, . Aminopenicillin1 Clinical cure
Khan et al., 2005 [54] 16 Female MV 1 (100) L. jensenii1 (100)

(100)

1(100)
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Antipseudomonal Deaths
penicillin 1 (100)  overall 0 (0)
Aminoglycoside 1
(100)
Aminopenicillin 1
100
. . Cephzilosrzorin 1 Clinical cure
Makaryus et al., 2005 63 Female MV 1 (100) L. acidophilus 1 (100) 1 (100)
[53] (100) Carbapenem 1 (100) OVZ:H}(;S( 0)
Vancomycin 1 (100)
Macrolide 1 (100)
Clinical cure
. ) Penicillin 1 (100)
Salvana[gz]a L, 2006 62 Female NR 1 (100) L acz(dlog él)llus 1 Aminoglycoside 1 ]1)2322
(100) overall 0 (0)
Aminopenicillin 1
(100) Clinical cure
) Aminoglycoside 1 1 (100)
See et al., 2006 [57] 42 Male MV 1 (100) L. casei 1 (100) (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Penicillin 1 (100)
. VSE;S;?&?;&%? Clinical cure
Khasnis et al,, 2006 42 Male AoV1(100) L. caseil(100) Aminoglycosidel 00
[58] (100) Deaths
. overall 0 (0)
Surgical
management 1 (100)
Aminoglycoside 1 Il cue
Yagi et al., 2008 [59] 42 Male Aov1(igp) octobacillus (100) 1 (100)
spp- 1 (100) Surgical Deaths
overall 0 (0)
management 1 (100)
Clinical cure
0 (0)
Deaths
Wolz et al., 2008 [60] 60  Male NRI(i0p) - Mmnosusl NR 1 (100) overall 1
’ (100) (100)
Deaths due
to infection 1
(100)
Clinical cure
L. Penicillin 1 (100)
Fradiani et al, 2010 47 Female MV 1(100) L.jensenii1(100) Aminoglycosidel - 00)
[61] (100) Deaths
overall 0 (0)
Clinical cure
. . Penicillin 1 (100) 0 (0)
Arshad thal., 2010 64 Male AoV 1 (100) L LlCllePhllLlS 1 Aminoglycoside 1 Dee(lths
[62] (100) (100) overall 1

(100)




Antibiotics 2024, 13, 53 6 of 11
Deaths due
to infection 1
(100)
Clinical cure
Nishijima et al., 2012 Lactobacillus Penicillin 1 (100) 1 (100)
(63] 1 28 Female MVIQ00) o 1(100) Clindamycin1(100) Deaths
overall 0 (0)
Penicillin 1 (100)
Cephalosporin 1 Clinical cure
Suarez-Garcia et al (100) 1 (100)
2012 [64] 1 27 Female AoV 1(100) L. jensenii1(100) Aminoglycoside 1 Deaths
(100)
. overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (100)
Vancomycin 1 (100) Clinical cure
Walker et al., 2013 ) Aminoglycoside 1 1 (100)
1 71 1 AoVl L. 1(1
[65] Male oV 1 (100) casei 1 (100) (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Aminopenicillin 1
(100) Clinical cure
Franko et al., 2013 L. paracaseil ~ Aminoglycoside 1 1 (100)
1 77 Mal MV 1 (100
[66] ae (100) (100) (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Penicillin 1 (100)
Cephalosporin1  Clinical cure
Botros et al., 2014 Lactobacillus (100) 1 (100)
1 17 Femal PV1(1
[67] emate (100) 0. 1(100) Clindamycin1(100) ~ Deaths
Aminoglycoside 1 overall 0 (0)
(100)
Teicoplanin 1 (100) Clinical cure
Marciniak et al., . g Rifampicin 1 (100) 1 (100)
1 1 Female AoV 1(l L. 1(1
2014 [68] 3 emate oV'1(100) L. jensenti 1 (100) Surgical Deaths
management 1 (100) overall 0 (0)
Penicillin 1 (100)
Aminopenicillin 1
(100) Clinical cure
Patnaik et al., 2015 , .. Antipseudomonal 1 (100)
[69] 1 56 Male AoV 1(100) L. jensenii 1 (100) penicillin 1 (100) Deaths
Vancomycin 1 (100) overall 0 (0)
Surgical
management 1 (100)
Clinical cure
. NR 1 (100)
Gupta et al., 2015 1 65 Male MV 1 (100) Lactobacillus Surgical 1 (100)
[70] spp- 1 (100) management 1 (100) Deaths
& overall 0 (0)
Penicillin 1 (100) ..
Felekos et al., 2016 L. rhamnosus 1 . Clinical cure
[71] 1 74 Male MV 1 (100) (100) Cephalosporin 1 1(100)

(100)




Antibiotics 2024, 13, 53 7 of 11
Aminoglycoside 1 Deaths
(100) overall 0 (0)
Surgical

management 1 (100)

linical
Clindamycin 1 (100) C1nical cure

Kato et al., 2016 [72] 78 Male AoV1(i00) L Peracaseil Surgical 1 (100)
100) | anagement1(100) Deaths
overall 0 (0)
Penicillin 1 (100)
Ar;if;;;;j?ﬁ%%?l Clinical cure
Encarnacion et al., 48 Male AoV 1 (100) L. acidophilus 1 Vzncomycin 1(100) 1 (100)
2016 [73] (100) . Deaths
Daptomycin 1 (100)
. overall 0 (0)
Surgical
management 1 (100)
Clinical cure
0 (0)
Cephalosporin 1 Deaths
Passera et al., 2016 L. rhamnosus 1 (100) overall 1
[74] 2 NR NR 1(100) (100) Vancomycin 1 (100) (100)
Quinolone 1 (100) Deaths due
to infection 0
©)
Penicillin 1 (100)
Antipseudomonal
penicillin 1 (100) Clinical cure
Stroupe et al., 2017 Vancomycin 1 (100) 1 (100)
P 751 51 Male MV 1(100) L. zeae1 (100) Aminoglycosi 4ol Deathe
(100) overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (100)
Aminopenicillin 1
(100) Clinical cure
Aaron et al., 2017 80 Male AoV 1(100) L.rhamnosus1 Vancomycin 1 (100) 1 (100)
[76] MV 1 (100) (100) Aminoglycoside 1 Deaths
(100) overall 0 (0)
Surgical
management 1 (100)
Aminopenicillin 1
(100)
Antipseudomonal Clinical cure
Groga-Bada et al., Lactobacillus enicillin 1 (100) 1 (100)
g2018 [77] 81 Female MVIQ00) 0 1 (100 Alfminoglycoside 1 Deaths
(100) overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (100)
Nagqvi et al., 2018 L. rhamnosus 1 Vancomycin 1 (100) Clinical cure
! 78] 36 Female AoV1(100) (100) Aminoglycoside 1 0(0)

(100)
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Surgical Deaths
management 1 (100) overall 1
(100)
Deaths due
to infection 1
(100)
Clinical cure
Lim et al., 2018 [79] 85 Male MV1(00) = gggg‘;“e ! Cephjllc(’)gorm ! ééﬁﬁ;
overall 0 (0)
Aminopenicillin 1
(100) Clinical cure
Boumis et al., 2018 L. rhamnosus 1 Cephalosporin 1 1 (100
[80] 65 NR  AoV1(100) (100) ’ (1001; Déathl
Aminoglycoside 1 overall 0 (0)
(100)
Clinical cure
Penicillin 1 (100) 0 (0)
Cephalosporin 1 Deaths
Ajam et al., 2019 [81] 75 Female AoV 1 (100) k- pi;%(joa)sel ! Vancon(él(i(i)r)l 1 (100) O‘ﬁga()l)l 1
Aminoglycoside 1 Deaths due
(100) to infection 0
©)
Penicillin 1 (100)
Cephalosporin1  Clinical cure
Osman et al., 2019 L. paracasei 1 100 1 (100
(82] 65 Male AoVl (100) p(100) Vancorr(lycir)l 1(100) Déathl
Aminoglycoside 1 overall 0 (0)
(100)
Aminopenicillin 1 Clinical cure
(100) 0
 Clindamycin1(100) D¢t
Agrawal et al., 2020 g3 Male AoV 1 (100) Lactobacillus Aminoglycoside 1 overall 1
[83] spp. 1 (100) (100)
(100)
. Deaths due
Surgical ) .
management 1 (100) to infection 1
(100)
Cephalosporin 1
(100) Clinical cure
Antoun et al., 2020 L. rhamnosus 1 Carbapenem 1 (100 1 (100
[84] 40 Male AoV (100) (100) VancoIZnycin 1 ((100)) Déathi
Surgical overall 0 (0)
management 1 (100)
Aminopenicillin 1
(100) Clinical cure
Pasala et al., 2020 50 Male AoV 1(100) L.rhamnosus1  Cephalosporin 1 1 (100)
[85] MV 1 (100) (100) (100) Deaths

Aminoglycoside 1 overall 0 (0)
(100)
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Surgical
management 1 (100)
Antipseudomonal
penicillin 1 (100)  Clinical cure
Chukwurah et al., L. acidophilus 1 Co-trimoxazole 1 1 (100)
2020 [86] 60 Male AoVl (100) (150) (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Aminopenicillin 1 Clinical cure
(100)
Ca“;%;‘gr;;]t al, 57 Male  MV1(100) = rh‘(l;’gz)‘;sus 1 Rifampicin 1 (100) éélaggl
Aminoglycoside 1 overall 0 (0)
(100)
Penicillin 1 (100)
Aminopenicillin 1 Clinical cure
(100)
Tavzegggs[egglt al, 48 Male AoV1(00) - Pl‘z%%r)”m 1 Aminoglycoside 1 ééﬁﬁ;
(10(,)) overall 0 (0)
Surgical
management 1 (100)
Aminopenicillin 1 Clinical cure
. (100)
Minto et al, 2020 57 Female AoV 1(100) L. jensenii1(100) Macrolide1(100) 00
[89] Surgical Deaths
overall 0 (0)
management 1 (100)
Penicillin 1 (100)
Cephalosporin 1 Clinical cure
o (100)
Ozer et al., 2020 [90] 42 Male AoV1(i00) [ocdophilusl g omycin1 ooy 100
(100) . . Deaths
Clindamyecin 1 (100) overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (100)
Cephalosporin 1
(100) Clinical cure
Campbell et al., 2020 L. paracasei1l  Vancomycin 1 (100) 1 (100)
’ [91] 4 Male MV (100) p(lOO) Aminog}iycoside 1 Deaths
(100) overall 0 (0)
Surgical
management 1 (100)
Penicillin 1 (50) Clinical cure
Bergas et al., 2021 1 female L. rhamnosus 2 Aminopenicillin 1 2 (100)
[92] 81,83 1 male MV1(30) (100) . (50) . Deaths
Aminoglycoside 1 overall 0 (0)
(50)
Penicillin 1 (100) Clinical cure
Pischel et al., 2021 Lactobacillus > minopenicllind 0
67 Male MV 1 (100) (100)
[93] spp- 1 (100) Surgical Deaths
overall 0 (0)

management 1 (100)
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Clinical cure

0(0)
Deaths
Left R1(1
Udongwo et al., 2022 ¢ Lactobacillus N ( 00) overall 1
[94] 77 Male  pulmonary spp. 1 (100) Surgical (100)
vein 1 (100) management 1 (100) Deaths due
to infection 1
(100)
Aminopenicillin 1
(100) Clinical cure
Grazioli-Gauthier et . g Aminoglycoside 1 1 (100)
al,, 2022 [20] 40 Male MV 1 (100) L. jensenii 1 (100) (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Carbapenem 1 (100) Clinical cure
Bapna et al., 2023 . . Vancomycin 1 (100) 1 (100)
22 Female MV 1(1 L. 1(1
[95] emale (100) L. jensenii 1 (100) Surgical Deaths
management 1 (100) overall 0 (0)
Amlnogzgl;alhn 1 Clinical cure
Rahman et al., 2023 AoV 1 (100) . . 1 (100)
[96] 71 Female MV 1 (100) L. casei 1 (100) Daptomyc.m 1 (100) Deaths
Surgical overall 0 (0)
management 1 (100)
Aminopenicillin 1
(100)
L. casei1 (100) Carbapenem 1 (100) Clinical cure
DeMarco et al., 2023 61 Female TrV 1(100) L. paracaseil  Quinolone 1 (100) 1 (100)
[97] CIED 1 (100) (100) Aminoglycoside 1 Deaths
L. zeae 1 (100) (100) overall 0 (0)
Surgical

management 1 (100)

a Defined as the clinical resolution of the infection as a result of treatment. AoV: aortic valve; CIED:
cardiac implantable electronic device; MV: mitral valve; PV: pulmonary valve TrV: tricuspid valve.
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Figure S1. Overall mortality of patients with infective endocarditis by Lactobacillus species over time.



