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Martin R, et al. / Appl Microbiol. 2007;103:2638-2644. (figure replicated)

L] Ad
O 0
---------




Unger S, et al. Pediatr Res. 2015;77:205-213.
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Development of the Intestinal Bacterial Composition in

Hospitalized Preterm Infants in Comparison With
Breast-Fed, Full-Term Infants

Schwierts A, et al. Pediatr Res. 2003;54:393-399. (figure replicated)



Warner BB, et al. Lancet. 2016;387:P1928-1936. (figure replicated)






Prevention of NEC with Probiotics: A Systematic Review and Meta-Analysis

38 trials n = 10,520 subjects
Severe NEC in all infants. RR 0.53 95% CI (0.42-0.66)

Sawh SC, et al. Peer/. 2006;4:e2429. Used under terms of a Creative Commons Attribution License.



Prevention of NEC with Probiotics: A Systematic Review and Meta-Analysis

trials n=9.507 subjects

All causes mortality RR 0.79 95% CI (0.68- 0.93)]

Sawh SC, et al. Peer/. 2006;4:e2429. Used under terms of a Creative Commons Attribution License.



Jacobs SE, et al. Pediatrics. 2013;132(6):1055-1062.




Necrotizing enterocolitis ™!
Sepsis
Death before discharge home

]

Bifidobacterium breve
BBG-001 probiotic
(n=650)

Placebo (n=660)

Adjusted ! risk ratio
(95% CI)

61 (9%) 66 (10%) 0.93 (0.68-1.27)
73 (11%) 77 (12%) 0.97 (0.73-1.29)
54 (8%) 56 (9%) 0.93 (0.67-1.30)

Data are n (%), unless otherwise indicated.
a. Adjusted for sex, gestational age at birth, and randomization within 24 h of birth. Adjustment by center was excluded because the

model did not converge. Allowances for correlations between multiple births are accounted for.

b. Necrotizing enterocolitis (Bell stage 2 or 3).
c. Sepsis is defined as bloodstream infection with non-skin commensals after 72 h postnatal age and before 46 weeks' postmenstrual

age.

d. Includes three infants who remained on pediatric wards at the time of analysis and are included as survivors; all were later

discharged home.

Costeloe K, et al. Lancet. 2016;387:P649-660. (table replicated)




Stool PCR at 2 weeks' postnatal age
PCR positive
B breve positive by culture or PCR

416 (84%)
505 (85%)

177 (35%)
219 (37%)

2.42 (2.06-2.85)
2.30(1.99-2.66)

Stool culture at 36 weeks' postmenstrual age

B breve
MRSA
VRE
ESRL

438 (84%)

253 (49%)

1.69 (1.50-1.91)

1 (<1%)
3 (1%)
19 (4%)

Costeloe K, et al. Lancet. 2016;387:P649-660. (table replicated)

0
1 (<1%)
18 (4%)

Too few data
2.97 (0.15-57.67)
0.98 (0.44-2.18)




Unadjusted analysis of colonized infants versus non-colonized infants

Colonized infants Non-colonized infants Risk ratio Risk ratio Adjusted risk ratio
(n=724) (n=462) (unadjusted, 95% ClI)  (unadjusted, 99% CI)  (99% CI)
Necrotizing 0.52(0.36-0.75)  0.52 (0.32-0.84)
enterocolitis 47 (/%) 58 (13%) p =0.0005 p =0.0005 0.68 (0.43-1.09)
0.65 (0.47-0.89) 0.65 (0.42-0.98)
Sepsis 67 (9%) 66 (14%) p =0.0082 p =0.0082 0.88 (0.59-1.31)
Death before 0.46 (0.28-0.77)  0.46 (0.24-0.91)
discharge 24 (3%) 33 (7%) p =0.0033 p =0.0033 0.68 (0.35-1.29)

Deshpande G, et al. Lancet. 2016;388(10045):655. (table replicated)



Millar M, et al. Arch Dis Child Fetal Neonatal Ed. 2003;88:F354-F358.



Survey of Clinical Use of Probiotics in USA

AMERICAN NICUs USING

PROBIOTIC BRAND NAME SPECIES INCLUDED PROBIOTICS

Culturelle Lactobacillus rhamnosus GG 27%

Biogaia ~ Llactobacillus reuteri  14%
Gerber Soothe  Lrewteri gy

Bifidobacterium breve, Bifidobacterium infantis,
Bifidobacterium bifidum, Bifidobacterium longum
Florababy L rhamnosus 9%

Lactobacillus acidophilus
Lactobacillus paracasei

Floro-Q2 14% (70/500) NICUs using probiotics
"""""""""""""" 16 different products
Only 2 validated by clinical trials

Risaquad " B O
B breve, B longum, B infantis
L acidophilus, Lactobacillus plantarum, L paracasei,

Lactobacillus bulgaricus

R Sthermophilus oo 6%
L acidophilus
Lactinex L bulgaricus 4%

""""""""""""""""""""""""""""""" Blnfantis
S thermaphilus

ABCDophilus o Bbifidum 3
Lactobacillus casei, L rhamnosus, L acidophilus
Udo's Choice B infantis, B bifidum, B breve 3%

Viswanathan S, et al. / Perinatol. 2016;36:1106-1111. (table replicated)



Bifidobacterium infantis
Bifidobacterium bifidum
Bifidobacterium fecalis
Bifidobacteria longum
Bifidobacterium breve
Bifidobacterium lactis

Lactobacilus casei
Lactobacillus rhammosus
Lactobacilus acidophilus
Lactobacillus plantarum
Lactobacilus reuteri
Lactobacilus lactis

Streptococcus thermofilus
Shacaromices boulardii
Bacillus cereus







Summary of pooled RR with 95% Cl in the subgroup analyses

2
I Heterogeneity

Subgroup analyses Studies (no. in probiotics

group/no. in placebo RR
group) RR (95%) PRR I2Heterogeneity PHeterogeneity Model
Bifidobacteria
NEC 8 (509/467) 0.30(0.16-0.58) {0.0003 0 0.64 Fixed
Mortality 3(174/166) 0.74 (0.18-2.97) 0.67 0 0.51 Fixed
Sepsis 3(174/166) 0.84 (0.29-2.41) 0.74 0.21 0.28 Fixed
Lactobacillus and Bifidobacteria
NEC 6 (714/689) 0.33(0.19-0.58) [0.0001 0 0.51 Fixed
Mortality 5 (653/660) 0.47 (0.26-0.87) |0.02 49 0.09 Random
Sepsis 5 (653/660) 0.90 (0.60-1.36) 0.62 71 0.007 Random
Lactobacillus
NEC 4 (595/610) 0.37 (0.19-0.73) |0.004 0 0.40 Fixed
Mortality 4 (595/610) 0.61 (0.38-0.97) |0.04 0 0.88 Fixed
Sepsis 4 (595/610) 0.79 (0.46-1.36) 0.40 71 0.01 Random

IZHeterogeneity indicates the I° value for heterogeneity analysis; P peterogeneity: the P value for heterogeneity analysis.

Wang Q, et al. J Pediatr. 2012;47:241-248. (table replicated)



Bifidobacterium spp.

10.72 (0.54-0.96)

Lactobacillus spp.

0.45 (0.28-0.71)

Sharif S, et al. Cochrane Database Syst Rev. 2020;10(10):CD005496.



Bifidobacterium spp. plus Lactobacillus spp.

0.36 (0.23-0.59)

Sharif S, et al. Cochrane Database Syst Rev. 2020;10(10):CD005496.



Saccharomyces spp.

0.82 (0.44-1.50)

~Bacillus spp.

0.61 (0.23-1.61)

Bifidobacterium ssp. plus Lactobacillus spp. plus Saccharomyces ssp.

0.67 (0.28-1.58)

Sharif S, et al. Cochrane Database Syst Rev. 2020;10(10):CD005496.






Time to full enteral feeding

L Reuteri ATCC or DSM 17938 3 626 -3.3 (-6.4 t0-0.62)
B bifidum B infantis B longun and L acidophilus 2 247 -4.7 (-8.6 to - 0.70)
B longum BB 536 and L rhamosus GG 1 94 -10(-16 to - 3.6)

van den Akker CHP, et al. / Pediatr Gastroenterol Nutr. 2018;67(1):103-122. (table replicated)






Reprinted from Frese SA, et al. mSphere 2:e00501-17. Used under terms of the Creative Commons
Attribution 4.0 International License without modification.



Bifidobacterium longum subspecies infantis EVC001 decreases
inflammation and mortality in a murine NEC model

Shiloh R. Lueschow1, Steven A. Frese2,3, Bethany M. Henrick2,3, Steven J. McElroy1,4

Preterm infants fed B. infantis EVC001 Demonstrate Significant
Changes to the Gut Microbiome Composition and Reduction of
Intestinal Inflammation

M. Nguyenl, H. Holdbrooks1, P Mishral, M Abrantesl, S Eskew1, P Roth1, J Garmal, C Ocal; C
McGuckin2, C Hein2, S Chew?2, R Mitchell2, S Kazi, G Casaburi2, S Frese2,3, and B Henrick2,3






Demographic and clinical characteristics of infants.

VRE (-) VRE (+) OR
(n=116) (n=94) p (95% ClI)
Gestational age, weeks, mean + SD 29+23 29123 0.738
Birth weight, g, mean + SD 1188 + 265 1190 £ 244 0.270
Cesarean section, n (%) 107 (92) 80 (85) 0.623
Male/Female 63/53 48/46 0.206
Respiratory distress, n (%) 66 (57) 47 (50) 0.921
Invasive mechanical ventilation, n (%) 67 (57.8) 53 (56.4) 0.889
Duration, days, median (IQR) 201-7) 3(1-6) 0.747
Noninvasive mechanical ventilation, n (%) 86 (74) 75 (80) 0.412
Duration, days, median (IQR) 5.5 (3-14) 8 (4-13) 0.413
Central venous lines, n (%) 55 (47.4) 51 (54.3) 0.335
PN duration, days, median (IQR) 9 (6-14) 9 (6-14) 0.548
Antimicrobial treatment, n (%) 76 (66) 67 (71.2) 0.655
Antimicrobial agents, n (%)
Ampicillin £ Gentamycin 30 (26) 14 (15) 0.060
Vancomycin + Meropenem 42 (36) 51 (54.3) 0.012 21(1.2-3.6)
Cefepime 4 (3.4) 2(2.1) 0.693
Probiotic, n (%) 30 (26) 75 (80) <0.001 11.3 (6-21.7)
Probiotic + Vancomycin, n (%) 13(11.2) 38 (40.4) <0.001 5.4(2.6-11)
Duration of hospitalization, median (IQR) 35.5(24-54) 37.5(26-47) 0.894

Cl, confidence interval; IQR, interquartile range; OR, odd's ratio; PN, parenteral nutrition; VRE, vancomycin-resistant enterococcus.

Topcuoglu S, et al. / Matern Fetal Neonatal Med. 2015;28(12):1491-1494. (table replicated)



B longum subsp. infantis| B longum subsp. longum B breve B animalis B bifidum

Sample| ~ F#E2AE2523|% FR2RE523|% ER2R5523|% E82R%55z23|% ER2AE5z23

1 - - X X X X X X X X X X X

2 X X X X X X X X X X X X X X

3 X X X X X X X X X X X X X X X

4 - - - X X X X X X - X X X X X

5 X X X X X X X X X X

& X X X X X X X X X X X

7 - - X X X X X - X X X X X X X X -

8 X X X X X X - - X X X X X X X X X X

9 X - X X X X X X X X X X X X

10 x - X X X X X X X X

1 X X X X X X X X X

12 x x x x x - X X

13 x x oMM NAA X X XoOMMA NA X - XoOMA NSA X MAA MAA MAA MAA

14a X X

14b X X X X

15 X - - - X X X X

16 X X MIA MR X X MIA MR X MIA MR X X MAA MR X X XOMNA NA

Lewis ZT, et al. Pediatr Res. 2016;79, 445-451. (table replicated)







 Live Biotherapeutic (FDA)






/BP-9474
Freeze-dried powder for oral
suspension

* Oral-enteral feeding

« Manufacturing process developed to
allow opening of IND



Neu J, Hot Topics in Neonatology. 2017.



Neu J, Hot Topics in Neonatology. 2017.



van den Akker CHP, et al. / Pediatr Gastroenterol Nutr. 2020 May;70(5):664-680.



Poindexter B, et al. Pediatrics. 2021;147(6):e2021051485.
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