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Appendix 1: Search strategies

MEDLINE - from 1946

1 |enterocolitis, necrotizing/

2 |(necroti?ing enterocolitis or enterocolitis necroticans or nec or typhlitis or pneumatosis intestinalis).tw.
3 |1or2

4 |randomized controlled trial.pt.
5 |controlled clinical trial.pt.

6 |[randomized.ab.

7 |placebo.ab.

8 |drug therapy.fs.

9 |randomly.ab.

10 |trial.ab.

11 |groups.ab.

12 |or/4-11

13 |exp animals/ not humans.sh.
14 |12 not 13

15 |3 and 14

Embase Classic and Embase — from 1947

1 |enterocolitis, necrotizing/

2 |(necroti?ing enterocolitis or enterocolitis necroticans or nec or typhlitis or pneumatosis intestinalis).tw.

3 |lor2

4 |crossover-procedure/

5 |double-blind procedure/

6 |randomized controlled trial/

7 |single-blind procedure/

8 |((doubl* adj blind*) or (singl* adj blind*) or allocat* or assign* or cross over* or crossover* or
factorial* or placebo* or random* or volunteer*).tw.

9 |or/4-8

10 |exp Animals/ not humans/

11 |9 not 10

12 (3and 11

Cochrane Central Register of Controlled Trials

1

enterocolitis, necrotizing/

(necroti?ing enterocolitis or enterocolitis necroticans or nec or typhlitis or pneumatosis intestinalis).tw.

lor2



http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending
http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending
http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending
http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending
http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending
http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending

Science Citation Index Expanded (SCI-EXPANDED) — from 1900
Social Sciences Citation Index (SSCI) — from 1956

Set

#5

#3 NOT #4
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#4

TS=(rat or rats or mouse or mice or pig or pigs or piglet or piglets or porcine or animal)
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#3

#2 AND #1
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#2

TS=((doubl* NEAR blind*) or (singl* NEAR blind*) or allocat* or assign* or "cross over*" or crossover* or factorial*
or placebo* or random* or volunteer*)
Indexes=SCI-EXPANDED, SSCI Timespan=All years

#1

TS=("necrotising enterocolitis" or "necrotizing enterocolitis" or "enterocolitis necroticans" or "nec" or "typhlitis" or
"pneumatosis intestinalis")
Indexes=SCI-EXPANDED, SSCI Timespan=All years

BIOSIS Previews 1980 to present (Oct 22, 2014)

Set

#5

#3 NOT #4
Indexes=BIOSIS Previews Timespan=All years

#4

TS=(rat or rats or mouse or mice or pig or pigs or piglet or piglets or porcine)
Indexes=BIOSIS Previews Timespan=All years

#3

#2 AND #1
Indexes=BIOSIS Previews Timespan=All years

#2

TS=((doubl* NEAR blind*) or (singl* NEAR blind*) or allocat* or assign* or "cross over*" or crossover* or factorial*
or placebo* or random* or volunteer*)
Indexes=BIOSIS Previews Timespan=All years

#1

TS=("necrotising enterocolitis" or "necrotizing enterocolitis" or "enterocolitis necroticans" or "nec" or "typhlitis" or
"pneumatosis intestinalis")
Indexes=BIOSIS Previews Timespan=All years

CINAHL (EBSCOHost)

#

Searches

S17

S3 AND S16

S16

S4 OR S5 OR S6 OR S7 OR S8 OR SO OR S10 OR S11 OR S12 OR S13 OR S14 OR S15

S15

TX allocat* random*

S14

(MH "Quantitative Studies")

S13

(MH "Placebos")

S12

(MH "Placebos")

S11

TX placebo*

S10

TX random* allocat*

S9

(MH "Random Assignment")

S8

TX randomi* control* trial*



http://ovidsp.tx.ovid.com/sp-3.13.1a/ovidweb.cgi?&S=PCMGFPEFFNDDILLNNCLKAALBDCMDAA00&Sort+Sets=descending

TX ( (singl* n1 blind*) or (singl* n1 mask*) ) or TX ( (doubl* n1 blind*) or (doubl* n1 mask*) ) or TX ( (tripl* n1

>7 blind*) or (tripl* n1 mask*) ) or TX ( (trebl* n1 blind*) or (trebl* n1 mask*) )

S6 | TX clinic* n1 trial*

S5 | PT Clinical trial

S4 | (MH "Clinical Trials+")

S3 | S10RS2

TX ("necrotising enterocolitis" or "necrotizing enterocolitis" or "enterocolitis necroticans" or "nec" or "typhlitis"

2 . S
or "pneumatosis intestinalis")

S1 | (MH "Enterocolitis, Necrotizing")

Scopus

( ( TITLE-ABS-KEY ( "necrotising enterocolitis" OR "necrotizing enterocolitis" OR "enterocolitis necroticans" OR "nec"
OR "typhlitis" OR "pneumatosis intestinalis" )) AND ( TITLE-ABS-KEY ( ( doubl* W/1 blind*) OR (singl* W/1 blind*)
OR allocat* OR assign® OR "cross over*" OR crossover* OR factorial* OR placebo* OR random* OR volunteer*)))
AND NOT ( TITLE-ABS-KEY ( rat OR rats OR mouse OR mice OR pig OR pigs OR piglet OR piglets OR porcine OR
animal ) )

ProQuest Dissertations & Theses Full Text

(TI,AB,FT("necrotising enterocolitis" OR "necrotizing enterocolitis" OR "enterocolitis necroticans" OR "typhlitis" OR
"pneumatosis intestinalis") AND TI,AB,FT((doubl* NEAR/1 blind*) OR (singl* NEAR/1 blind*) OR allocat* OR assign* OR
"cross over*" OR crossover* OR factorial* OR placebo* OR random* OR volunteer*)) NOT TI,AB,FT(rat OR rats OR mouse
OR mice OR pig OR pigs OR piglet OR piglets OR porcine OR animal)

Google scholar

("necrotizing enterocolitis" OR "necrotising enterocolitis" OR "enterocolitis necroticans" OR "typhlitis" OR "pneumatosis
intestinalis") AND (random AND trial)

WHO International Clinical Trials Registry Platform (search covers: Australian New Zealand Clinical Trials Registry; Chinese
Clinical Trial Registry; EU Clinical Trials Register (EU-CTR); The Netherlands National Trial Register; Brazilian Clinical Trials
Registry (ReBec); Clinical Trials Registry — India, Korea, Cuba, Iran, Thailand,...)

("necrotizing enterocolitis" OR "necrotising enterocolitis" OR "enterocolitis necroticans" OR "typhlitis" OR "pneumatosis
intestinalis")

The ISRCTN registry

("necrotizing enterocolitis" OR "necrotising enterocolitis" OR "enterocolitis necroticans" OR "typhlitis" OR "pneumatosis
intestinalis")

clinicaltrials.gov

( "necrotizing enterocolitis" OR "necrotising enterocolitis" OR "pneumatosis intestinalis" ) | Interventional
Studies

( "necrotizing enterocolitis" OR "necrotising enterocolitis" OR "pneumatosis intestinalis" ) AND ( random* OR
placebo OR trial )
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Appendix 3: Characteristics of participants of trials included in the network meta-analysis

Ref # Study (year) LN | BW(g) | GA(wks) | APGARM5 | % C-Sec | MV | %IUGR | % SGA | % MM fed | % FM fed
1 Al-Hosni (2012) EN 778.5 25.7 7.5 51.5 - - 0.0 - 0.0
2 |Arora(2017) EN | 1700.0 329 - 82.0 - 9.3 22.7 100.0 0.0
3 Bin-Nun (2005) EN 1131.4 29.5 8.0 78.0 - - 20.0 61.4 24.1
4  |Braga(2011) EN | 1173.7 29.4 8.0 51.5 - - 23.0 - 0.0
5 | Chowdhury (2016) EN | 1324.0 31.5 - - - - - - 0.0
6 Chrzanowska-Lisiewska (2012) | EN | 1257.8 29.5 6.6 723 - - 100.0 0.0 100.0
7 | Costalos (2003) EN | 1648.1 31.4 - 44.8 - 15.0 - 0.0 100.0
8 Costeloe (2016) EN 1041.0 28.0 - 52.7 - - - 46.1 34.1
9 |Dani(2002) EN | 13349 30.8 - 79.3 45,5 17.3 - 35.0
10 |Dashti(2014) EN 1406.4 31.2 9.2 82.4 50.0 - - 34.6 5.9
11 |Demirel (2013) EN | 1147.4 29.3 6.0 80.4 - - - - -
12 | Deng (2010) CHN | 1628.7 32.8 - - - - - - -
13 | Di(2010) CHN - 33.0 - - - - - - -
14 | Dilli (2015) EN | 1204.3 28.7 7.0 34.5 - - - 21.8
15 |Dongol Singh (2017) EN - - - - - - - - -
16 |Dutta (2014) EN | 13233 30.9 8.9 329 29.5 - - - 7.4
17 |Fernandez-Carrocera (2013) EN | 1130.0 31.1 - - 2.0 - 78.0 - -
18 | Fujii (2006) EN | 1427.7 31.3 - - - - - - -
19 |Hariharan (2016) EN 959.2 29.0 - - 36.7 - - - -
20 |Hays (2016) EN | 1170.0 29.2 - 78.2 51.8 - - - 0.5
21 |Hernandez-Enriquez (2016) SPN | 1293.3 31.4 - 72.3 13.6 - - - 0.0
22 | Hikaru (2010) EN | 1036.4 28.3 - - - - - -

23 |Hua (2014) CHN | 1786.6 33.1 - 60.3 - - 23.0 24.1 75.9
24 | Huang (2009) CHN | 1100.0 30.1 - - - - - - -
25 |Indrio (2017) EN | 1439.1 - - 85.0 - - 0.0 0.0 100.0
26 |Jacobs (2013) EN | 1055.5 27.9 8.0 67.0 - - - 50.8 -
27 | Kanic (2015) EN | 1064.2 28.5 7.5 - 77.5 - - 31.3 -
28 | Ke (2008) CHN - 33.5 - - - - - - -
29 | Kitajima (1997) EN | 1026.0 28.2 - - - - 13.2 - 0.0
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30 |Lin(2005) EN 1087.2 28.3 - 55.6 - - 22.6 - 0.0
31 |Lin(2008) EN | 1053.1 - - 65.7 - - 214 65.4 0.0
32 |Manzoni (2014) EN 1134.8 29.6 7.4 78.1 - - - 28.0 17.9
33 | Mihatsch (2010) EN 863.4 26.7 7.9 69.4 - - 10.0 17.2 67.2
34 | Millar (1993) EN | 14725 30.3 - 40.0 - - - - -
35 |Mohan (2008) EN 1425.3 31.2 8.1 88.4 - - - - 15.9
36 |Oncel (2014) EN | 1059.5 28.1 8.0 78.8 - - 8.2 15.0 13.5
37 |Patole (2014) EN 1060.2 28.5 - 69.9 - - 25.2 - 1.3
38 |Punnahitananda (2006) EN | 1135.8 29.2 - - - - - -

39 |Qiao (2016) EN | 1623.0 32.3 - - 28.3 - - 0.0 100.0
40 |Ren (2010) CHN | 1700.0 31.0 - - - - - - -
41 |Reuman (1986) EN | 13715 30.6 7.1 - - - - - -
42 |Rojas (2012) EN 1522.9 32.0 9.0 82.9 - 28.9 2.8 40.5
43 |Romeo (2011) EN | 1961.7 335 - 91.0 - - - - -
44 |Rouge (2009) EN | 1084.8 28.1 8.9 67.0 - 43 - - -
45 |Roy (2014) EN | 1130.5 321 - 80.4 9.8 - - 0.0
46 |Sadowska-Krawczenko (2012) POL | 973.1 29.5 7.0 65.5 - 41.8 - - 0.0
47 |Saengtawesin (2014) EN | 1229.6 30.8 - 65.0 - - 8.3 - 0.0
48 |Samanta (2009) EN | 1191.4 30.1 - 47.8 - - 344 100.0 0.0
49 |Sari(2011) EN 1254.5 29.6 - 71.5 - - 7.2 28.1 0.0
50 |Serce (2013) EN | 1144.0 28.8 7.5 84.6 - - 11.0 - -
51 |Shadkam (2015) EN | 1407.5 30.9 - - - - - 100.0 0.0
52 |Shashidhar (2017) EN | 1223.0 31.1 8.0 62.5 - - 35.6 45.2 0.0
53 |Sinha (2015) EN | 2262.0 - - 5.8 - - - - 0.0
54 | Stratiki (2007) EN | 1500.0 30.8 9.0 36.0 13.3 - - 0.0 100.0
55 |Tewari (2015) EN | 1363.0 30.0 - 60.7 - 13.2 - - 0.0
56 |Totsu (2014) EN | 1007.7 28.6 7.5 68.6 - - - - -
57 |van Neikerk (2014) EN | 1009.0 28.7 - 78.0 - 25.7 - 0.0 0.0
58 |van Neikerk (2015) EN 972.0 28.7 - 74.0 - 18.2 - 100.0 0.0
59 |Wejryd (2018) EN 733.0 25.5 - - - - - - 0.0
60 |Xiao-yuan (2007) CHN | 1745.0 31.0 - - - - - - 4.0
61 |Xu(2016) EN | 1951.9 33.0 - - - - - 0.0 100.0
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62

Yang (2011)

CHN

0.0

100.0

63

Zhou (2012)

CHN

1891.3

34.3

Footnote: LN = Language, EN = English, CHN = Chinese, POL = Polish, SPN = Spanish, BW = birth weight, GA = gestational age (weeks),
APGAR M5 = APGAR score at 5-minute, % C-Sec = percent infants delivered by caesarean section, % MV = percent infants with

mechanical ventilation support, % IUGR = percent infants with intrauterine growth restriction, % SGA = percent infants small for
gestational age, % MM fed = percent infant exclusively fed with mother’s milk, % FM fed = percent infant exclusively fed with formula

milk.
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Appendix 4: Treatment characteristics of trials and outcomes included in the network meta-analysis

Ref Probiotic Trt Probiotic Trt Probiotic Trt
Study (year) Arm 1 n : duration Arm 2 n : duration Arm 3 X duration | Arm4 Outcomes
# formulation formulation formulation
(weeks) (weeks) (weeks)
L. rhamnosus ATCC
Multi- up to 34
1 |AlHosni (2012) | strain | 50 | 22103 wks PMA or | COMTOV/NO gy |y . : - . : ACM, NEC,
. B. longum subsp. . treatment LOS
probiotics ) ' discharge
infantis
L. rhamnosus; L.
Multi- acidophilus Control/No ACM, NEC,
2 |Arora(2017) strain 75 | B. longum subsp. 2 75 NA - - - - - LOS, TFF,
. treatment
probiotics longum HOS
S. boulardii
Multi- B. longum subsp.
. . infantis; B. bifidum up to 36 ACM, NEC,
3 | Bin-Nun (2005) str.aln. 72 S. salivarius subsp. wks PMA Rleceee 3 NA LOS, TFF
probiotics .
thermophilus
BT L. casei Control/No ACM, NEC
4 | Braga (2011) str.aln. 119 B. breve 4 treatment 112 NA i i ) ) ) LOS, TFF
probiotics
L. rhamnosus; L.
Multi- acidophilus; L. casei
5 Chowdhury - 52 B. longum subsp. until Control/No 50 NA ) ) ) ) ) NEC, TFF,
(2016) - infantis; B. bifidum; | discharge | treatment HOS
probiotics
B. longum subsp.
longum
C.h.r zanowska- Smglle L. rhamnosus ATCC Preterm NEC, LOS,
6 | Lisiewska strain 21 53103 6 Formula 26 NA - - - - - HOS
(2012) probiotics
Single
7 |Costalos (2003) | strain | 51 |S. boulardii >4 Preterm | ¢ NA - - - - - NEC, LOS,
L. Formula FIT, TFF
probiotics
Costeloe Sngls wzzl:;)Pal\?lA ACM, NEC,
8 strain 650 | B. breve YIT4010 Placebo 660 NA - - - - - LOS, TFF,
(2016) L or
probiotics . HOS
discharge
Single .
L. rhamnosus ATCC until ACM, NEC
Dani (2002 i 2 2 . i ) i i , NEC,
9 ani (2002) strAam‘ 95 53103 discharge Placebo 90 NA LOS
probiotics
Multi- ZZZ‘ZZ’ZZ'SIU LS - ACM, NEC
10 |Dashti (2014) str.aln. 69 delbrueckii subsp. NR Placebo 67 NA - - - - - LOS, TFF
probiotics . .
bulgaricus; L. casei
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B. breve; B. longum
subsp. longum
S. salivarius subsp.

thermophilus
Single . ACM, NEC,
11 |Demirel (2013) | strain | 135 |S. boulardii dis::;': . i?:;trg"é 113 NA - - - - - - |- | Los,F,
probiotics g TFF, HOS
ML g ‘Ijgwdzpr;”:jbs Control/No
12 | Deng (2010) strain | 63 |- 9" P 2 62 NA - - - |- ; - - | Acm, NEC
robiotics longum treatment
P E. faecalis
Multi- Bacillus subtilis until Control/No
13 | Di (2010) strain 182 i . 173 NA - - - |- - - - | ACM, NEC
. E. faecium discharge | treatment
probiotics
Single B. animalis subs B. animalis 10 ACM, NEC,
14 | Dilli (2015) strain 100 |, P- 8 Synbiotics | 100 | subsp. lactis 8 FOS 100 | NA 8 Placebo LOS, FIT,
- lactis L 0
probiotics plus inulin TFF, HOS
Dongol Singh Single Until full
15 g g strain 37 |L. rhamnosus LCR 35 enteral Placebo 35 NA - - - - - - - | ACM, NEC
(2017) o )
probiotics feeding
L. L.
rhamnosus; rhamnosus;
. L. rhamnosus; L. .
e acidophilus Multi-strain L Multi- L
16 | Dutta (2014) str.aln. 38 |B. longum subsp. 3 probiotics | 38 acidophilus 2 str.aln. 38 acidophilus 3 Placebo | 35 ACM, NEC,
probiotics . B. longum probiotics B. longum LOS
(high dose) longum Il ctose) subs (low dose) subs
& S. boulardii p- P-
longum longum
S. boulardii S. boulardii
L. rhamnosus; L.
acidophilus; L. casei;
Fernandez- Multi- L. plantarum until Control/No ACM, NEC,
17 | Carrocera strain 75 | B. longum subsp. discharge | treatment 75 NA - - - - - - - LOS, TFF,
(2013) probiotics infantis g HOS
S. salivarius subsp.
thermophilus
Single .
EC, L
18 | Fuijii (2006) strain | 11 |B. breve M-16V until Placebo | 8 NA ; ; - - ; - _ | NEG LOS,
. discharge HOS
probiotics
. Multi- L. acidophilus ACM, NEC,
19 Fz%r'lza)"a“ strain | 93 |B. bifidum 6 Cti’::trsﬁ:é ﬂf 103 NA ; - - - ; - - | Lo, FIT,
probiotics S. boulardii TFF
Multi- B. animalis subsp. . . B. longum Single L
B. E
20 | Hays (2016) strain 47 |lactis; B. longum 4t06 Slngle.stt.‘aln 48 | subsp. 4t06 strain 50 an/ma//s. 4t06 Placebo | 52 ACM, NEC,
L probiotics . subsp. lactis LOS, TFF
probiotics subsp. longum longum probiotics
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Hernandez-

Single

21 |Enriquez strain | 24 3'7;"3“;3” DSM 3 Ct‘::attrr‘:é Ef 20 NA NES’OTSFF'
(2016) probiotics
Single .
22 | Hikaru (2010) strain 108 | B. breve M-16V . Until Placebo | 100 NA ACM, LOS,
o discharge TFF, HOS
probiotics
L. delbrueckii subsp.
bulgaricus
Multi- B. longum subsp.
23 |Hua (2014) strain 119 | longum 2 Gl 138 NA ACM, NEC,
L treatment LOS, FIT
probiotics S.
salivarius subsp. the
rmophilus
Single
24 | Huang (2009) strain 95 |B. adolescentis 1to2 Coiil e 88 NA ACM, NEC
L treatment
probiotics
Single .
25 |Indrio (2017) strain | 30 2'7;33“;”’ DSM 4 Placebo | 30 NA TFF, HOS
probiotics
B. longum subsp.
infantis DSM 33361,
Multi- 5'!7imalis subsp. lacti co:f(:::ed ACM, NEC,
26 |Jacobs (2013) strain 548 P- . Placebo 551 NA LOS, TFF,
. s DSM 15954 age/until
probiotics . HOS
S. discharge
salivarius subsp. the
rmophilus TH-4
- g 417;;5‘3’;21'55845 until Control/No ACM, NEC,
27 |Kanic (2015) strain | 40 |- °"9 p- , 40 NA LOS, TFF,
robiotics infantis PTA-5843 discharge | treatment HOS
P E. faecium PTA-5844
U= I,;; ﬁdzpr:lgsbs until Control/No
28 | Ke (2008) strain | 438 | 9" p- _ 446 NA ACM, NEC
- longum discharge | treatment
probiotics .
E. faecalis
Single
29 |Kitajima (1997) | strain | 45 |B. breve YIT4010 4 el 1 NA ACM, NEC,
L treatment LOS
probiotics
Multi- L. acidophilus .
until Control/No ACM, NEC
Lin (2 i 1 B. X 1 ! !
30 | Lin (2005) str.am. 80 . /ongum subsp discharge | treatment 87 NA LOS, HOS
probiotics infantis
AT L. acidophilus ACM, NEC,
31 |Lin (2008) strain 222 | P 6 Placebo 221 NA LOS, TFF,
L B. bifidum
probiotics HOS
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ACM, NEC,

35 | Manzoni Synbiotics | 238 | - amnosus ATCC | e | Lactoferrin | 247 NA 4t06 | Placebo |258 LOS, TFF,
(2014) 53103
HOS
. Single B. .
33 :\;I:)hla(;c)sch strain 91 | animalis subsp. lacti dis::\zl: o Placebo 89 NA - - - ALCSAS’ ?IEFCI
probiotics s DSM 15954 & '
Single
34 | Millar (1993) strain 10 L. rhamnosus ATCC 2 wks Placebo 10 NA - - - LOS, FIT
L. 53103
probiotics
Single B.
35 | Mohan (2008) strain 37 | animalis subsp. lacti 3 wks Placebo 32 NA - - - NEC
probiotics s DSM 15954
Single . ACM, NEC,
36 | Oncel (2014) strain | 200 2'7;83”;8” bSM 4 wks Placebo | 200 NA ; - ; LOS, FIT,
probiotics TFF, HOS
Smglle corrected ACM, NEC,
37 | Patole (2014) strain 79 |B. breve M-16V age of 37 Placebo 80 NA - - -
ioti LOS, TFF
probiotics wks
. Multi- L. acidophilus .
38 Punnahitanand strain 89 |B. longum subsp. '4/unt|I Placebo 85 NA - - - ACM
a (2006) . . . discharge
probiotics infantis
wa | |Loddenles
39 | Qiao (2016) strain | 30 |- '°"9 p- 2 wks Placebo | 30 NA - - - FIT
robiotics longum
P E. faecium
B. longum subsp.
Multi- infantis
40 |Ren (2010) strain | 80 |L. acidophilus 1to2wks | CONtrol/No | o, NA - - - ACM, NEC
L ; treatment
probiotics Bacillus cereus
E. faecalis
Single
ACM, NE
41 |Reuman (1986) strain 15 | L. acidophilus 4 wks Placebo 15 NA - - - ¢ HE)S <
probiotics
Single . . ACM, NEC,
42 | Rojas (2012) strain | 372 | L reuteri DSM until Placebo | 378 NA ; - ; LOS, FIT,
. 17938 discharge
probiotics HOS
Single . . . . L. . Control/
@ [romeoory | sran | o3 |LIGITATEC | Sl SN gy pmnoss | 000 | N | st
probiotics g P ATCC 53103 8€ | treatment !
L. rhamnosus ATCC
Multi- 53103
i E
44 | Rouge (2009) strain | 45 |B. longum until Placebo | 49 NA - - - ACM, NEC,
L discharge LOS, HOS
probiotics subsp. longum Reut

er ATCC BAA-999
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L. acidophilus

Multi- B. bifidum; B. 6/until ACM, NEC,

45 | Roy (2014) strain 56 |animalis subsp. lacti discharee Placebo 56 NA LOS, TFF,

probiotics s; B. longum subsp. J HOS
longum
Sadowska- Single .

46 | Krawczenko strain 30 :.Or;JgAmnosus ATC disL:I::rI o Placebo 25 NA AI‘_%'\;I' I_'\'lgcs:’
(2012) probiotics g !
Saengtawesin Mu'FI_ L. acidophilus 6/until Control/No ACM, NEC,

47 (2014) strain 31 B. bifidum discharge | treatment 29 NA NRM, LOS,

probiotics ’ g TFF, HOS
L. acidophilus
Samanta R iff:gg’g S::iir‘;lis until ACM, NEC,
48 strain 91 o . MBM 95 NA LOS, TFF,
(2009) . subsp. lactis; B. discharge
probiotics HOS
longum subsp.
longum
Single until ACM, NEC,
49 |Sari (2011) strain 121 | Bacillus coagulans discharge Placebo 121 NA LOS, FIT,
probiotics g TFF, HOS
Single until ACM, NEC,
50 |Serce (2013) strain 104 | S. boulardii . Placebo 104 NA LOS, TFF,
" discharge
probiotics HOS
Single . Until full
Shadkam . L. reuteri DMS ACM, NEC,
51 (2015) str.aln. 30 17938 ente'ral Placebo 30 NA LOS, TFF
probiotics feeding
L. acidophilus; L.
Multi- rhamnosus
Shashidhar . ACM, NEC,
52 (2017) str.aln. 48 | B. longum subsp. 4 Placebo 48 NA TFF, HOS
probiotics longum
S. boulardii
L. acidophilus; L.
plantarum; L. casei;
M|
53 |Sinha (2015) strain 668 P- T 4 Placebo | 672 NA ACM, LOS
. longum subsp.
probiotics
longum
S. salivarius subsp.
thermophilus
Single L .
L . B. animalis subsp. until Preterm ACM, NEC,

54 | Stratiki (2007) Strf""? a1 lactis discharge Formula 36 NA LOS, TFF

probiotics
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Single

Bacillus cereus

55 | Tewari (2015) strain 123 | Bacillus clausii 6 Placebo 121 NA ACM, NEC,
L LOS, FIT
probiotics
Single until weight ACM, NEC,
56 |Totsu (2014) strain 153 | B. bifidum g Placebo 130 NA LOS, TFF,
L reach 2 kg
probiotics HOS
van Neikerk Multi- é.3r1h003mnosus AT ACM, NEC,
57 strain 37 4 Placebo 37 NA NRM, LOS,
(2014) L. B. longum subsp.
probiotics ) g TEE
infantis
Multi- L. rhamnosus ATCC
van Neikerk . 53103 ACM, NEC,
8 | 2015) strain | 54 | g ongum subsp. 4 Placebo | 54 NA LOS, TFF
probiotics . .
infantis
Single .
. . L. reuteri DSM ACM, NEC,
59 | Wejryd (2018) str'aln' 68 17938 4 Placebo 66 NA LOS, TFF
probiotics
. L. acidophilus
Xiao-yuan R B. longum subsp until Control/No ACM, NEC
60 strain 276 | F ’ . 248 NA ! !
(2007) . infantis discharge | treatment LOS
probiotics .
E. faecalis
Single .
61 |Xu (2016) strain | 51 |S. boulardii Afuntil  RCLHEEEN /o NA NEC, LOS,
" discharge | treatment HOS
probiotics
. L. acidophilus .
Multi- Until full
B. | . ACM, NE
62 | Yang (2011) strain | 31 | B fongum subsp enteral | reterm | o, NA CM, NEC,
robiotics longum feedin Formula TFF
P E. faecalis &
L. acidophilus
Multi- B. longum subsp.
63 | zhou (2012) strain | 75 |infantis 1 Control/No | ., NA ACM, NEC
L . treatment
probiotics E. faecalis

Footnote: n = number analyzed (as reported in study publication); wks = weeks
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Appendix 5: Networks of treatment comparisons
e-figure 1: Network of eligible comparisons for all-cause mortality

The size of the node corresponds to the number of infants randomized to that intervention. The
interventions directly compared are linked with a line; the thickness of the line corresponds to the
number of studies that assessed the comparison.

Bac. spp. & En. spp. B. & Strp.

B. adolescentis

Placebo

B. bifidum
S. boulardii
B. breve
L. rhamnosus
B. lactis
L. reuteri
B. longum
L. acidophilus
B. & B.
L. & B. & Strp.
Bac. clausii

L. & B. & Sac.
Bac. coagulans

L &B. L. &B. & En.

Footnote: Two of the seven studies included to construct the L. & B. & En. node included an additional bacterial
genus and species, Bacillus cereus, that after running the analysis and assessment of heterogeneity we decided
to merge into a single node. B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis
subsp. lactis & Bifidobacterium longum subsp. longum; B. coagulans: Bacillus coagulans; Bac & En.: Bacillus
spp. & Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B.
bifidum: Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium
longum subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. acidophilus: Lactobacillus
acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. &
Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. &
Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S.
salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-figure 2: Network of eligible comparisons for severe NEC

The size of the node corresponds to the number of infants randomized to that intervention. The
interventions directly compared are linked with a line; the thickness of the line corresponds to the
number of studies that assessed the comparison.

Bac. spp. & En. spp. B. & Strp. Placebo

B. adolescentis

B. bifidum
S. boulardii
B. breve
L. rhamnosus
B. lactis
L. reuteri
B. longum
L. acidophilus
B. & B.
L. & B. & Strp.
Bac. clausii
®
L. & B. & Sac.
Bac. coagulans
L. &B. & En.

L. &B.

Footnote: Two of the seven studies included to construct the L. & B. & En. node included an additional bacterial
genus and species, Bacillus cereus, that after running the analysis and assessment of heterogeneity we decided
to merge into a single node. B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis
subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus
spp. & Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B.
bifidum: Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium
longum subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. acidophilus: Lactobacillus
acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. &
Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. &
Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S.
salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-figure 3: Network of eligible comparisons for late-onset sepsis

The size of the node corresponds to the number of infants randomized to that intervention. The
interventions directly compared are linked with a line; the thickness of the line corresponds to the
number of studies that assessed the comparison.

B. & Strp. Placebo

B. bifidum
B. lactis S. boulardii
B. longum
Bac. coagulans
B.&B. L. & B. & Strp.
B. breve L. & B. & Sac.
L. rhamnosus L. &B. & En.
L. reuteri L &B.

Bac. clausii

B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans:
Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum:
Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum
subsp. longum; B. breve: Bifidobacterium breve; Bac. clausii: Bacillus clausii; L. & B.: Lactobacillus spp. &
Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. reuteri:
Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. &
B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus:
Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-figure 4: Network of eligible comparisons for duration of time to reach full enteral feeding

The size of the node corresponds to the number of infants randomized to that intervention. The
interventions directly compared are linked with a line; the thickness of the line corresponds to the
number of studies that assessed the comparison.

B. lactis
L. & B.
B. breve
L. & B. & En.
B. bifidum

L. & B. & Sac.

B. & Strp.
L. & B. & Strp.

Placebo

L. reuteri

S. boulardii

L. rhamnosus
Bac. coagulans

Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.
thermophilus; B. bifidum: Bifidobacterium bifidum; B. breve: Bifidobacterium breve; L. & B.: Lactobacillus spp. &
Bifidobacterium spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. &
Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-figure 5: Network of eligible comparisons for hospital stay

The size of the node corresponds to the number of infants randomized to that intervention. The
interventions directly compared are linked with a line; the thickness of the line corresponds to the
number of studies that assessed the comparison.

L. &B. B. lactis
L. &B. & En. B. breve
L. & B. & Sac. B. bifidum
L.& B. & Strp. B. & Strp.

L. acidophilus

Placebo
L. reuteri S. boulardii
L. rhamnosus Bac. coagulans

Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.
thermophilus; B. bifidum: Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. breve:
Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. &
Bifidobacterium spp. & Enterococcus spp.; L. acidophilus: Lactobacillus acidophilus; L. reuteri: Lactobacillus
reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus
rhamnosus; S. boulardii: Saccharomyces boulardii
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Appendix 6: Summary of risk of bias assessments for included trials

Data collectors/

Ref study (year) Sequen.ce Allocation Pa.rents eralth ca.re T ——— Missingr.ress ATl
# generation concealment blinded | providers blinded blinded (> 5%: high)
1 |Al-Hosni (2012) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk |no funding statement
2 |Arora (2017) Low Risk High Risk High Risk High Risk High Risk Low Risk no funding
3 |Bin-Nun (2005) Low Risk High Risk Low Risk Low Risk Low Risk Low Risk non-industry
4 |Braga (2011) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
5 | Chowdhury (2016) High Risk High Risk High Risk High Risk High Risk High Risk | no funding statement
6 |Chrzanowska-Lisiewska (2012) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
7 |Costalos (2003) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
8 |Costeloe (2016) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry
9 | Dani (2002) Low Risk Low Risk High Risk High Risk Low Risk Low Risk | no funding statement
10 | Dashti (2014) High Risk High Risk Low Risk Low Risk High Risk Low Risk | no funding statement
11 |Demirel (2013) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
12 |Deng (2010) High Risk High Risk High Risk High Risk High Risk Low Risk no funding
13 |Di (2010) High Risk High Risk Low Risk Low Risk High Risk Low Risk no funding
14 | Dilli (2015) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
15 |Dongol Singh (2017) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
16 |Dutta (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry
17 |Fernandez-Carrocera (2013) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
18 | Fujii (2006) Low Risk Low Risk High Risk High Risk High Risk Low Risk non-industry
19 | Hariharan (2016) Low Risk High Risk High Risk High Risk High Risk Low Risk | no funding statement
20 |Hays (2016) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry
21 |Hernandez-Enriquez (2016) High Risk Low Risk High Risk High Risk High Risk Low Risk |no funding statement
22 |Hikaru (2010) Low Risk Low Risk Low Risk Low Risk High Risk Low Risk any industry
23 |Hua (2014) Low Risk High Risk Low Risk Low Risk High Risk Low Risk non-industry
24 | Huang (2009) High Risk High Risk High Risk High Risk High Risk Low Risk no funding
25 |Indrio (2017) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry
26 |Jacobs (2013) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry
27 |Kanic (2015) High Risk High Risk Low Risk High Risk High Risk Low Risk |no funding statement
28 |Ke (2008) High Risk High Risk Low Risk Low Risk High Risk Low Risk no funding
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29 | Kitajima (1997) Low Risk High Risk High Risk High Risk High Risk Low Risk |no funding statement
30 |Lin (2005) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

31 |Lin (2008) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

32 |Manzoni (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry

33 | Mihatsch (2010) Low Risk Low Risk Low Risk High Risk High Risk Low Risk | no funding statement
34 |Millar (1993) High Risk High Risk Low Risk Low Risk Low Risk Low Risk any industry

35 | Mohan (2008) Low Risk Low Risk Low Risk Low Risk High Risk Low Risk any industry

36 |Oncel (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
37 |Patole (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

38 | Punnahitananda (2006) High Risk High Risk High Risk High Risk High Risk Low Risk | no funding statement
39 |Qiao (2016) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
40 |Ren (2010) Low Risk High Risk High Risk High Risk High Risk Low Risk no funding

41 |Reuman (1986) High Risk High Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
42 |Rojas (2012) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

43 |Romeo (2011) Low Risk High Risk High Risk High Risk High Risk Low Risk | no funding statement
44 | Rouge (2009) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

45 |Roy (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
46 |Sadowska-Krawczenko (2012) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
47 |Saengtawesin (2014) Low Risk Low Risk High Risk High Risk High Risk Low Risk non-industry

48 |Samanta (2009) Low Risk High Risk Low Risk Low Risk High Risk Low Risk | no funding statement
49 |Sari(2011) Low Risk Low Risk Low Risk Low Risk Low Risk High Risk | no funding statement
50 |Serce (2013) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry

51 |Shadkam (2015) Low Risk Low Risk Low Risk Low Risk High Risk Low Risk non-industry

52 |Shashidhar (2017) Low Risk Low Risk Low Risk Low Risk Low Risk High Risk no funding

53 |Sinha (2015) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

54 | Stratiki (2007) High Risk Low Risk Low Risk Low Risk High Risk High Risk any industry

55 |Tewari (2015) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk | no funding statement
56 |Totsu (2014) Low Risk Low Risk High Risk Low Risk Low Risk High Risk no funding

57 |van Neikerk (2014) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry

58 |van Neikerk (2015) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk any industry

59 |Wejryd (2018) Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk non-industry

60 |Xiao-yuan (2007) High Risk High Risk High Risk High Risk High Risk Low Risk no funding
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61

Xu (2016)

62

Yang (2011)

63

Zhou (2012)

no funding
Low Risk no funding
Low Risk no funding
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Appendix 7: Results of the direct pairwise comparisons and GRADE assessments for all outcomes

e-Table 1: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) for all-cause mortality

Comparison OR (95% Cl) tri#als # egelnts nC1l # ezeznts nC2 12 P-bias* GE':ED E Imprecision | Indirectness | Inconsistency | Overall RoB
" 1.01 (0.46, . . . .
S. boulardii vs PLC 2.23) 2 13 242 13 244 0.0 - Moderate Serious Not serious Not serious Not serious
Bacillus coagulans vs 0.91(0.38, 1 11 121 12 121 - - Low Serious Not serious Not serious Serious
PLC 2.15)
0.84(0.33, . . . .
L. rhamnosus vs PLC 2.12) 4 9 401 11 391 0.0 - Moderate Serious Not serious Not serious Not serious
. 0.77 (0.51, . . . .
L. reuteri vs PLC 1.17) 4 43 670 55 674 0.0 - Moderate Serious Not serious Not serious Not serious
.29 (0. V
L. acidophilus vs pc | 022(0:03 1 1 15 3 15 - ; Low ery Not serious | Not serious Serious
3.12) serious
0.40(0.12, . . . .
L. & B. & Strp vs PLC 1.30) 3 4 862 12 885 0.0 - Moderate Serious Not serious Not serious Not serious
1.05 (0.51, . . . .
L. & B. & Sac vs PLC 2.17) 5 21 399 16 328 0.0 - Low Serious Not serious Not serious Serious
L.&B. &En vs PLC 0.78 (0.23, 7 2 1003 3 947 0.0 - Very Low Vgry Not serious Not serious | Very serious
2.62) serious
L. &B. vs PLC —(_10.5:8(()).)39 11 59 976 101 984 0.0 0.697 High Not serious | Not serious Not serious Not serious
B. longum subsp. 2.22(0.19, 1 2 48 1 52 - - Moderate Vgry Not serious Not serious Not serious
longum vs PLC 25.27) serious
B. a{umalls subsp. 0.52(0.13, 4 7 282 17 277 38.5 - Moderate Serious Not serious Serious Not serious
lactis vs PLC 2.08)
. 0.83 (0.37, . . . .
Bac. clausii vs PLC 1.87) 1 12 123 14 121 - - Moderate Serious Not serious Not serious Not serious
0.75 (0.34, . . . .
B. breve vs PLC 1.68) 4 54 880 62 882 10.5 - Moderate Serious Not serious Not serious Not serious
B. bifidum vs PLC 4.31(0.20, 1 2 153 0 130 - - Low Vc_ery Not serious Not serious Serious
90.52) serious
B. adolescentis vs PLC 0.93(0.02, 1 0 95 0 88 - - Very Low Vgry Not serious Not serious Very serious
47.20) serious
. .02
Bac & Ent vs PLC 0.95(0.02, 1 0 182 0 174 - - Very Low V(_ery Not serious Not serious Very serious
48.18) serious
0.72 (0.29, . . . .
B. & Strp. vs PLC 1.77) 2 30 620 36 624 44.5 - Low Serious Not serious Serious Not serious
1.11 (0.
B. & B. vs PLC (0.07, 1 1 47 1 52 - - Moderate Véry Not serious Not serious Not serious
18.24) serious
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B. & B. vs B. longum

0.50 (0.04,

Very

47 48 Moderate . Not serious Not serious Not serious
subsp. longum 5.56) serious
B. & B. vs B animalis 0.52(0.05, 47 50 Moderate Vc.ery Not serious Not serious Not serious
subsp. lactis 5.88) serious
B. animalis subsp.
lactis vs B. longum 0.96(0.13, 50 48 Moderate V?ry Not serious Not serious Not serious
7.09) serious

subsp. longum

*P-value of Harbord’s test for small-study effects. Footnotes: Results are Odds Ratio (95% Cls) from DerSimonian and Laird random-effects meta-analysis.
Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. C = comparison; RoB = overall risk
of bias. Two of the seven studies included to construct the L. & B. & En. node included an additional bacterial genus and species, Bacillus cereus, that after
running the analysis and assessment of heterogeneity we decided to merge into a single node. B. adolescentis: Bifidobacterium adolescentis; B. & B.:

Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. &
Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. lactis:

Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L.
acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. &
Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 2: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) for severe NEC

#

# events

# events

Comparison OR (95% CI) trials c1 nC1l c2 nC2 12 P-bias* | GRADE CoE | Imprecision | Indirectness | Inconsistency | Overall RoB
" 0.81(0.42, . . . .
S. boulardii vs PLC 1.55) 4 18 341 20 325 0.0 - Moderate Serious Not serious Not serious Not serious
. 0.58 (0.20, . . . .
Bacillus coagulans vs PLC 1.65) 1 6 121 10 121 - - Moderate Serious Not serious Not serious Serious
L. rhamnosus vs PLC 0'4: 9?)')21 5 12 422 25 417 0.0 - Moderate Serious Not serious Not serious Not serious
L. reuteri vs PLC 0'5; 92')26 5 27 694 49 694 34.5 - Moderate | Notserious | Not serious Not serious Serious
. . 1.00 (0.02, . . . .
L. acidophilus vs PLC 53.66) 1 0 15 0 15 - - Very low | Very serious | Not serious Not serious Serious
0.42 (0.16, . . . .
L. & B. & Strp vs PLC 1.13) 2 6 194 14 213 0.0 - Moderate Serious Not serious Not serious Serious
0.74 (0.25, . . . .
L. & B. & Sac vs PLC 2.19) 5 13 399 14 328 21.0 - Low Serious Not serious Not serious Serious
L. &B. & En vs PLC 0'2:4(;')16 7 18 1003 60 947 0.0 - Low Not serious | Not serious Not serious Very serious
. .2
L. & B. vs PLC 0 33 5(;) 0 11 19 937 59 941 0.0 0.597 High Not serious | Not serious Not serious Not serious
B. longum subsp. longum | - 0.35 (0.03, 1 1 48 3 52 - - Low Very serious | Not serious Not serious Not serious
vs PLC 3.46)
B. animalis subsp. lactis 0.34(0.11 5 8 319 29 309 33.1 - Moderate Serious Not serious Not serious Serious
vs PLC 1.00)
. 0.98 (0.14, . . . .
B. clausii vs PLC 7.10) 1 2 123 2 121 - - Low Very serious | Not serious Not serious Not serious
0.92 (0.64, . . . .
B. breve vs PLC 1.32) 4 61 785 67 794 0.0 - Moderate Serious Not serious Not serious Not serious
g 0.85 (0.02, . . . .
B. bifidum vs PLC 43.14) 1 0 153 0 131 - - Very low | Very serious | Not serious Not serious Serious
. 0.13 (0.01, . . . .
B. adolescentis vs PLC 2.51) 1 0 95 3 88 - - Very low | Very serious | Not serious Not serious Serious
Bac & Ent vs PLC 0'23 6(;')08 1 5 182 19 173 - - Moderate Serious Not serious Not serious Serious
0.27 (0.06, . . . .
B. & Strp vs PLC 1.21) 2 12 620 34 624 53.6 - Low Serious Not serious Serious Serious
1. .
B. & B. vs PLC 9; ég)M’ 1 5 47 3 52 - - Low Very serious | Not serious Not serious Not serious
B.&B. vs B.longum >11(0.57, 1 5 47 1 48 - - Low Very serious | Not serious Not serious Not serious
subsp. longum 45.37)
B. &B. vs B animalis 2.86(0.53, 1 5 47 2 50 - - Low Very serious | Not serious Not serious Not serious
subsp. lactis 15.50)
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B. animalis subsp. lactis
vs B. longum subsp.
longum

1.96 (0.17,
22.33)

50

48

Low

Very serious

Not serious

Not serious

Not serious

*P-value of Harbord'’s test for small-study effects. Footnotes: Results are Odds Ratio (95% Cls) from DerSimonian and Laird random-effects meta-analysis.
Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. C = comparison; RoB = overall risk
of bias. Two of the seven studies included to construct the L. & B. & En. node included an additional bacterial genus and species, Bacillus cereus, that after
running the analysis and assessment of heterogeneity we decided to merge into a single node. B. adolescentis: Bifidobacterium adolescentis; B. & B.:

Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. &

Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp.
lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii;
L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. &
Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 3: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) for culture proven

sepsis
. # # events # events 2 . - . .
Comparison OR (95% Cl) trials c1 nC1l c2 nC2 | P-bias* |GRADE CoE |Imprecision |Indirectness |Inconsistency |Overall RoB
. 0.79 (0.51, . . . .
S. boulardii vs PLC 121) 4 46 341 55 325 0.0 - Moderate Serious Not serious |Not serious Not serious
. 1.15(0.63, . . . .
Bacillus coagulans vs PLC 2.10) 1 29 121 26 121 - - Moderate Serious Not serious |Not serious Serious
0.86 (0.53, . . . .
L. rhamnosus vs PLC 1.38) 6 46 478 53 475 0.0 - Moderate Serious Not serious  [Not serious Not serious
. 0.64 (0.32, . . . .
L. reuteri vs PLC 1.31) 5 67 753 84 757 66.9 - Low Serious Not serious  (Serious Serious
0.71 (0.50, . . . .
L. & B. & Strp vs PLC 1.01) 3 82 862 106 885 0.0 - Moderate Serious Not serious |Not serious Serious
0.46 (0.16, . . . .
L. & B. & Sac vs PLC 1.27) 4 66 351 83 280 76.7 - Low Serious Not serious  (Serious Serious
0.44 (0.14, . . . .
L. &B. & En vs PLC 1.31) 2 23 316 37 288 60.2 - Low Serious Not serious |Serious Serious
0.87 (0.60, . . . .
L. & B.vs PLC 1.28) 10 191 885 212 891 54.7 | 0.655 |Moderate Not serious |Not serious |Serious Serious
B. longum subsp. longum | 0.84 (0.30, 1 8 48 10 52 - - Low Very serious |Not serious |Not serious Not serious
vs PLC 2.34)
B. animali: . lacti: .79 (0.
animalis subsp. lactis 0.79 (0.50, 4 45 282 55 277 0.0 - Low Serious Not serious [Not serious Serious
vs PLC 1.24)
" 0.70(0.27, . . . .
Bac. clausii vs PLC 1.79) 1 8 123 11 121 - - Moderate Serious Not serious |Not serious Not serious
0.87 (0.49, . . . .
B. breve vs PLC 1.53) 5 102 893 112 894 45.8 - Low Serious Not serious (Serious Serious
g 0.49 (0.17, . . . .
B. bifidum vs PLC 1.39) 1 6 153 10 130 - - Low Serious Not serious |Not serious Serious
1.03 (0.54, . . . .
B. & Strp vs PLC 1.97) 2 103 620 113 624 67.6 - Low Serious Not serious (Serious Serious
0.86 (0.31, . . . .
B. & B. vs PLC 2.41) 1 8 47 10 52 - - Low Very serious |Not serious |Not serious Not serious
B. & B. vs B. 1.02 (0.
&B. vs B. longum 02(0.35, 1 8 48 8 47 - - Low Very serious |Not serious |Not serious Not serious
subsp. longum 2.94)
B. & B. vs B animalis 0.5 (0.34, 1 8 47 9 50 - - Low Very serious [Not serious [Not serious  [Not serious
subsp. lactis 2.65)
B. animalis subsp. lactis 1.10(0.39
vs B. longum subsp. ’ 3 13') ! 1 9 50 8 48 - - Low Very serious |Not serious |Not serious Not serious
longum )
. 0.49 (0.04, . . . .
L. reuteri vs L. rhamnosus 5.55) 1 1 83 2 83 - - Very low Very serious |Not serious |Not serious Serious
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*P-value of Harbord’s test for small-study effects. Footnote: Results are Odds Ratio (95% Cls) from DerSimonian and Laird random-effects meta-analysis.
Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. C = comparison; RoB = overall risk
of bias; PLC = Placebo. B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; B. &
Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp. lactis: Bifidobacterium
animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. & B.: Lactobacillus
spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.:
Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 4: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) feed intolerance

Comparison OR (95% Cl) triZIs # ezints nC1 # e(\:leznts nC2 12 P-bias* |GRADE CoE |Imprecision [Indirectness |Inconsistency [Overall RoB
.. 0.42 (0.18, . . . .
S. boulardii vs PLC 1.00) 2 33 186 64 172 | 26.0 - Moderate Serious Not serious |Not serious Not serious
Bacillus coagulans vs PLC 0'43 82.)27 1 49 110 70 111 - - Low Serious Not serious |Not serious Serious
0.47 (0.10, . . . .
L. rhamnosus vs PLC 2.26) 2 29 98 39 96 35.8 - Low Serious Not serious |Not serious Serious
L. reuteri vs PLC 0'3: 8%)12 3 85 655 155 661 | 87.2 - Low Serious Not serious |Serious Serious
0.68 (0.33, . . . .
L. & B. & Strp vs PLC 1.43) 1 13 119 21 138 - - Low Serious Not serious |Not serious Serious
L. & B. & Sac vs PLC 0'4(: 8(;')26 1 35 93 58 103 - - Moderate Not serious |Not serious [Not serious Serious
0.23 (0.07, . . . .
L. & B. & En vs PLC 0.76) 1 5 30 14 30 - - Moderate Serious Not serious |Not serious Not serious
B. animalis subsp. lactis vs 0.10(0.01, . . . .
PLC 0.82) 1 1 100 9 100 - - Moderate Serious Not serious |Not serious Not serious
.. 0.81(0.24, . . . .
Bac. clausii vs PLC 2.74) 1 5 123 6 121 - - Moderate Serious Not serious |Not serious Not serious
. 0.07 (0.02, . . . .
L. reuteri vs L. rhamnosus 0.24) 1 3 83 29 83 - - Very low Very serious |Not serious [Not serious Serious

* P value of Harbord’s test for small-study effects. Footnote: Results are Odds Ratio (95% Cls) from DerSimonian and Laird random-effects meta-analysis.
Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. C = comparison; RoB = overall risk
of bias; PLC = Placebo. B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp.
longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. & Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.
thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum
subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. &
Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.:
Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 5: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) for time to reach full

enteral feed (days)

Comparison MD (95% CI) | #trials | ncomparison1l | ncomparison 2 12 | P-bias* | GRADE CoE | Imprecision | Indirectness | Inconsistency | Overall RoB
S. boulardii vs PLC -0'93 i—52).03, 3 290 276 0.0 - Moderate Serious Not serious | Not serious Not serious
. -1.00 (-3.44, . . . .
Bacillus coagulans vs PLC 1.44) 1 110 111 - - Low Serious Not serious Not serious Serious
L. rhamnosus vs PLC —0.5;12—02).48, 2 122 131 0.0 - Low Serious Not serious | Not serious Serious
. -2.37(-3.92, - . . . .
L. reuteri vs PLC 0.83) 6 430 425 84.4 - Low Not serious | Not serious Serious Serious
5.75 (1.26, . . . .
L. & B. & Strp. vs PLC 10.24) 1 75 75 Moderate Serious Not serious | Not serious Not serious
-3.31(-5.93, - . . . .
L. & B. & Sac vs PLC 0.68) 4 285 293 66.6 - Low Not serious | Not serious Serious Serious
-2.47 (-4.63, - . . . .
L. &B. & En. vs PLC 0.32) 2 71 71 0.0 - Very low Serious Not serious Not serious | Very serious
-2.08 (-4.03, -
L. & B. vs PLC 0% (13)03’ 8 657 644 92.0 - Low Not serious | Not serious Serious Serious
B. animalis subsp. lactis vs -2.37(-7.02, 3 232 223 83.1 - Low Serious Not serious Serious Serious
PLC 2.27)
-1.57 (-4.55, . . . .
B. breve vs PLC 1.40) 3 835 834 78.5 - Moderate Serious Not serious Serious Serious
g -1.10 (-2.05, - . . . .
B. bifidum vs PLC 0.15) 1 119 114 - - Moderate Not serious | Not serious | Not serious Serious
-0.96 (-2.80, . . . .
B. & Strp. vs PLC 0.89) 2 620 624 37.5 - Moderate Serious Not serious Not serious Serious
L. reuteri vs L. rhamnosus -4'%(2) 7':]'21 1 83 83 - - Low Not serious | Not serious | Notserious | Very serious

*P-value of Eggers’s test for small-study effects. Footnote: Results are mean difference (95% Cls) from DerSimonian and Laird random-effects meta-
analysis. Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. RoB = overall risk of bias;
PLC = Placebo. Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum:
Bifidobacterium bifidum; B. breve: Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.:
Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 6: Results of direct pairwise comparisons with number trials and events for each trial arm and certainty of evidence (CoE) for duration of

hospitalization

Comparison MD (95% Cl) | # trials | n comparison1 | ncomparison 2 1> | P-bias* | GRADE CoE | Imprecision | Indirectness | Inconsistency | Overall RoB
.. -1.75 (-7.40, R . . .
S. boulardii vs PLC 3.89) 3 290 289 83.5 - Low Serious Not serious Serious Serious
Bacillus coagulans vs PLC  |4.50 (-0.69, 9.69) 1 110 111 - - Low Serious Not serious | Not serious Serious
L. rhamnosus vs PLC -4'08 :18)'12’ 4 173 174 0.0 - Moderate Serious Not serious Not serious Not serious
L. reuteri vs PLC _8'082('7113)'46’ ) 5 709 711 96.1 - Low Not serious | Not serious Serious Serious
20.70 (-11.77
L. acidophilus vs PLC 0 503(17) ’ 1 15 15 - - Low Serious Not serious | Not serious Serious
7.25(-3.71, . . . .
L. & B. & Strp vs PLC 18.21) 1 75 75 - - Moderate Serious Not serious Not serious Not serious
-3.74 (-5.68, - . . . .
L. & B. & Sac vs PLC 1.81) 3 192 190 0.0 - Moderate Not serious | Not serious | Not serious Serious
L.&B. & Envs PLC _6'02’ (;‘51))7'49’ 1 40 40 - - Low Serious Not serious | Not serious Serious
L. & B.vs PLC -3'0':’)(3')86’ ) 7 672 677 81.9 - Low Not serious | Not serious Serious Serious
. i i . i = . '- . 2 = . . . .
B. animalls subsp. lactis vs | -13.00(-19.57 1 100 100 - - Moderate Serious Not serious | Not serious Not serious
PLC 6.43)
B. breve vs PLC 1.67 (-2.12, 5.47) 3 766 765 0.0 - High Not serious | Not serious | Not serious Not serious
B. bifidum vs PLC _0'630('2181)'48’ 1 119 114 - - Low Serious Not serious | Not serious Serious
-2.75 (-4.00, - ) . . ) .
B. & Strp. vs PLC 1.50) 1 548 551 - - High Not serious | Not serious | Not serious Not serious
L. reuteri vs L. rhamnosus _9'105(_3122)'88' ) 1 83 83 - - Moderate Not serious | Not serious Not serious Serious

*P-value of Eggers’s test for small-study effects. Footnote: Results are Odds Ratio (95% Cls) from DerSimonian and Laird random-effects meta-analysis.
Numbers underlined in bold represent statistically significant results. “n” is number of infants randomized to each arm. RoB = overall risk of bias; PLC =
Placebo. Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium
bifidum; B. animalis subsp. lactis: Bifidobacterium animalis subsp. lactis; B. breve: Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.;
L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. acidophilus: Lactobacillus acidophilus; L. reuteri: Lactobacillus reuteri; L. & B.
& Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.

thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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Appendix 8: Network meta-analysis results (league tables)

e-Table 7: Network meta-analysis results for all-cause mortality

Placebn

101 (0.46,2.23)

S boulardii

091(0.38,2.15)

0.90(0.28,2.80)

L. sporagenes

0.80(0.27,2.83)

079 (0.20,3.10)

088 (0.22,3.59)

L rhamnasus

077 (0.51,1.17)

0.76 (0.51,1.87)

0.85 (0.33,2.21)

0.96(0.29,3.14)

L. reuteri

094 (0.18,5.01)

083(015593)

104 (0.16,5.79)

117 (0.16,871)

122 (0.22,683)

L. casei

029(0.033.12)

0.28(0.02,351)

031(0.02,3.99)

036 (0.03,457)

037 (0.03,419)

0.30 (0.02,5561)

L. acidophilus

Lactobacillus sp. &

040 (0.12,1.30) 039(009,164) | 044(0.10,190) 049(010,251) 051(0.14,181) 042 (0.05,3.28) 138(0.10,2002) | Ebifidobacterium sp.
&S thermophilus
Lactobacillus 3p. &]
105(051,217) 104(0.353.05) | 115(0.37,3.56) 131(0.35,452) 136(0.59,3.14) 1.11(0.18,6.50) 3.67(0.30,44.67) 2.65(0.65,10.73) | Bhifidobasterium
=0, % 5. boulardii
Lactobacillus sp. &
078(0.25,262) 077(018529) | 085(0.19.3.80) 0.7 (0.19,5.03) 101 (0.283.64) 083 (011,6.54) 273 (0.19,39.89) 198 (0.36,10.82) 075 (0.18307) |Bbifidobacteriurm sp. &|
Enteracoccus sp.
ETTET, = Lactobacilus 3o &
0.56 (0.39.0.80) (023,131) | 0861(024,155) 0569(022,227) 0.72(0.42,125) 059(0.11,3.26) 194 (0.17,21.81) 140 (0.40,4.88) 053 (0.24,119) 071(0.20,252)
077 (0.115.35) 077(009620) | 085(0107.07) 0.96 (0.10,8.96) 100(014725) | 0852 (0:06,1059) 270 (0.12,58561) 1.95 (0.20,18.98) 0.74 (0.09,5.83) 0.99(0.10,9.70) 139 (0.19,9.96) & longum
043 (0.16,1.15) 043(0.12,151) | 048(0.13,175) 0.54(0.12,236) 056 (0.18,1 62) 0.45 (0.07,3.18) 151(0.11,2001) 109(0.235.11) 0.41(0.12,1.40) 055(012,2.62) 0.78 (0.27,2.20) 056 (0.08,357) B lactis
083 (0.37,187) 082(026255) | 091(0.2829) 103 (0.26,407) 107 (0.43,2.67) 0.88(0.14,5.68) 289 (0.23,36.16) 2,09 (0.49,8.86) 0.79(0.26,2.35) 1.06(0.25,4.56) 149 (0.61,3.63) 107 (0.13,8.74) 191 (0.54,6.84) B clausii
092 (0.63,1.34) 091(038219) | 101(039.259) 114(035.5.69) 119 (0.68,2.09) 057 (018,5.21) 5.21(0.2836.13) 232 (0.66812) 087 (0.35,199) 117 (033,4.18) 165 (0.98,2.79) 119 (0.16,8.54) 212 (0.74,607) 111(045.2.73) E breve
431(0208052) | 427(0189936) | 474(020,11236) | 537(021,13717) | 558(0.2612068) | 458(0.14,147.64) | 1507(0.31,723.99) | 10.89(041,28573) | 211(0189415) | 551(021,14614) | 7.75(0.3616644) | 558(0.1520585) | 9.87(0.41,2443%) | 521(022,12187) | 470(02210113) B bifidum
093(0024720) | 092(0.02,5061) | 102(0025703) | 116(0026658) | 120(0026253) | 098(001,7051) | 3.24(00332288) | 234(0.0414246) | 088(002,2817) 119 (0.02,7251) 167(0.03,8638) | 120(0.029593) | 215(0.0412327) | 112(0026217) | 101(002,5245) | 022 (0.003106) | B adolescerlis
095(00248.18) | 0.54(0.025166) | 105(0.025821) | 119(0.0270.01) | 123(0.0263.82) | L01(0017199) | 3.33(00332078) | 240(0.0414543) | 081(0.0240.17) 122(0.02,74.02) 171(0.03,88.16) | 123(0.0297.96) | 220(0.04,12578) | 115(0.026340) | 104(0.0253.53) | 022(0.00,31.74) | 103 (0.00,265.23) EELZ‘:‘U”C‘;SWSSS :__,
0.84(0.51,1.40) 084(0.33,214) | 083(0.34,252 1.05(0.31,355) 108 (057,210 0.90(0.16,5.14) 296 (0.26,34.02) 213(0.58,7.80) 0£1(0.33,195) 1.08(0.28,4.01) 152(0.82,283) 1.08(0.15,8.08) 1.96 (0.65,5.88) 102 (0.39,267) 092(049,173) | 020(001,429) | 081(00247.93) 0.89 (0.02,45.48) Eg?fﬁ:ﬁﬂ‘:‘fﬂ"‘vj:'
038 (0.04,2.18) 038(003470) | 043(003534) 0.48 (0.03,6.65) 050 (0.04,561) 041(002,752) 135 (0.05,39.47) 0.98 (0.07,14.00) 037 (0.03,4.44) 0.49 (0.03,7.15) 070 (0.057.72) 050 (0.04,5.71) 0.89 (0.08,9.05) 047(004579) | 0242(004470) | 0.09(0.00,428) | 042(0.004127) 041 (0.00,40.05) 045(004521) |B \achs&\ungum‘

Footnote: Results are Odds Ratio (95% Cls) from the network meta-analysis. Odds ratios < 1 indicates the treatment in bottom right is better.
Numbers in bold represent statistically significant results. Colors represent the certainty in evidence (CoE) for each pairwise comparison; Dark
green = High CoE, light green = Moderate CoE, light yellow = Low CoE, and light red = Very Low CoE. B. adolescentis: Bifidobacterium adolescentis;
B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. &
Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp.
lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve: Bifidobacterium breve; Bac. clausii: Bacillus
clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. &
Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 8: Network meta-analysis results for severe NEC

Placebo

0.51(0.42,158) & boulardii
044 (0.21.0.90) | 0.54(0.20,143] L. rhamnozus
D55 (034091) | 0B9(D30157) | 127(0.53308) L. reuteri

L00(D.0Z5266) | 124[0027021) | 230(00412170) [ 121(0.02100.08) | L scidephiue

Lustebacillus 5p. &
042 (016,113 053(006172) | 035(023330 | 077(025231) | 0.42(0.012588) | Bbifidobacterium op. & 5.
Lactobacillus 5p. &
0.73(0.29,1.55) 080(029280) | 167(051544) | 131(045378) | 0.73(0.014338) 171{0.44,6.62) Bhifidobacterium p. &
&, boulardii
Lactabacilluz p. &
0.28(0.16.0.49) | 035 (015.0.22) | 065[026167) | 051(024107) | 0.28[00116.76] 067 [0.22,2.05) 0,38 [013,115] Bhifidebacterium p. &
Enterococcus sp.
Lactabacillus sp. &

0.35 (0.20.0.59) | 0.43 (0.18.1.00) | 079(0.392196) | 062(030130) | 0350011921 0.81(0.27.2.43) 0,48 (0L16.140) 122 (057.262) bttt o

0.25(0.03,2.30) 0.32(0033.14) | 058(006534) | 0.46(0.05440] | 0.25(0.0024.08) 050 (1.05,6.67) 0.35(0.033.63) 0,90 [0.03,3.68] 074 (0.08,7.1) B langum
03N(012074) [ 03903015 | 072(023.222) | 0ST(020153) | 031[0.011246) 074 (0.20,272) 0.43(0.12154) 111 (0.40,3.08] 0.1(0.33,2.50) 1.24 (0.131154) B.lactis

0.5 (0.20,165) 072(021247) | 133(037.475) | 105(0.33334) | 058(0.013338) 2.32(0.25.2104) 0.80(0.20,3.24) 205 [063.6.65) 168(0525.44) | 228[0202609) [ 184(048712) | Bac.Coaguisns

0,98 (0.14,7.10) 122(016979) | 228(0.281856) | 178(0.2212.66) | 0.39(0.018289) 2.32(0.25.2104) 128 (0.16,12.05) 247 (0.45,26.38) 286(037,2200) | 28T(02074.62) | 22(02626.89) | 170(01215.89) B. chausii

0.52 [064.1.52) 114 (0542 41) 21[0344.75) 166(0.80,308) | 0.82(0.02,50.13) 218 (0.78.,6.18) 127 [0.47.5.44) 325(169623) | ZB6(139509) | 362(0.393370) | 293 (1167 41) | 153(0534.80) | 0.33(013637) B breve

086(00243.4] | 105(0.025650) | 195(0.04105.99) [ 154(0.0320.48) | 0:25[00022831) |  200([0.0311452) 117 [0.02,86.31) 300[00E16824) | 246[0.05129.68) | 234 (0.04,30134) | 271(0.05,16086) | 147 (0023547 | 0.8 (O7004) | 0.83(0.0247.73) B. bifidum

013 (0.01251) 06001335 | 029(000630) | 023(000473) | 043(0.001847) 0,30 [0.016.32) 013 (0.01.3:39) 0.45(0.023.32) 037(002764) | O50(0.012043) | 041(0.02302) | 0.22(0.01518) | 013(0.00464) | 014(001279) | 0A5(000207F) |  E.adekscentis
023 (0.08063) | 0.28 (0.09.0.95) | 053(015182] | 041(012128) | 0.23(0.00,1233) 054 (0.13,220] 0.32[0.08125] 0.81(0.26,254] 0EE(0.21208) | 090(0.0810.6) [ 073(019.274) | 040[0.09169) | 023(0.0321) 025 (009.0.73) | 027(0001552) | 1790024151 Enf:f;'i‘fc:ffp
038 (019.075) | 047(008120 | 087(032.235) | 068(029153) | 026(0.012148) 089 [0.27.254) 052 [0.16.155) 133 (0.56.3.20) 109 (0.46.251) 14AM05452) | 12000403800 | 065(009.227) | 038(0052M) | D41(019.0.89) | 044(0012392) | 2.95(0.4.5266) 165 (0.42.558) B‘:@’;";;‘::;;‘ﬁ:”'

142(0375.42) 7B (040782 | 327(07114.98] | 257 (DEZI0TZ) | 142(0.0294.96) 1,35 [0.64,17.60) 136 (0.32,10.01) 5.02 (L19.2129) | 412(097.1742) | 560(06343.64) |52 (LIZIBAEY 246 (0451341 | 145(031572) | 155(0396.18) | 157 (0.0300535) | 1112 (0.43.29057) | B21(LIE3TAFY | 77(DE4IEST) | B.lactis & longum

Footnote: Results are Odds Ratio (95% Cls) from the network meta-analysis. Odds ratios < 1 indicates the treatment in bottom right is better.
Numbers in bold represent statistically significant results. Colors represent the certainty in evidence (CoE) for each pairwise comparison; Dark
green = High CoE, light green = Moderate CoE, light yellow = Low CoE, and light red = Very Low CoE. B. adolescentis: Bifidobacterium adolescentis;
B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. &
Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp.
lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve: Bifidobacterium breve; Bac. clausii: Bacillus
clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. &
Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 9: Network meta-analysis results for late-onset sepsis

Placebo
(0;0'1717'45) S. boulardii
1.15 1.51 Bac.
(0.41,3.21)| (0.45,5.03) |Coagulans
0.84 1.09 0.73 L.
(0.45,1.57)| (0.45,2.67) |(0.22,2.41) [rhamnosus
0.71 0.93 0.62 0.85 L. reuteri
(0.41,1.26)| (0.40,2.18) |(0.19,2.00) [ (0.37,1.96)
0.68 0.88 0.59 0.81 0.95 Za;ti?i?iicz:)uzssp'
(0.35,1.30)| (0.36,2.19) ((0.17,1.97) | (0.33,1.99) [(0.40,2.22) thermophilus
0.54 0.71 0.47 0.65 0.76 0.80 Lactobacillus sp. &
(0.28,1.04)( (0.28,1.75) |(0.14,1.58) | (0.26,1.59) ((0.32,1.77) (0.32,2.00) Bifido sp. & S. boulardii
0.43 0.56 0.37 0.51 0.60 0.64 0.80 Lactobacillus sp. &
(0.17,1.07)| (0.19,1.71) |(0.10,1.47) | (0.17,1.55) [(0.21,1.76)|  (0.21,1.95) (0.26,2.45) Bifido sp. & Entero sp.
0.87 1.14 0.76 1.04 1.22 1.29 1.62 2.03 Lactobacillus
(0.60,1.27)| (0.54,2.39) |(0.25,2.26) | (0.50,2.17) |(0.62,2.42)| (0.61,2.75) (0.76,3.45) (0.76,5.42) sp. & Bifido sp.
0.75 0.98 0.65 0.90 1.05 1.11 1.39 1.74 0.86 B.longum
(0.23,2.50)| (0.25,3.83) |[(0.13,3.17) | (0.23,3.48) |(0.28,3.96)| (0.28,4.37) (0.36,5.45) (0.39,7.88) (0.24,3.04)
0.73 0.96 0.64 0.88 1.03 1.09 1.36 1.70 0.84 0.98 B. lactis
(0.38,1.43)| (0.38,2.41) |(0.19,2.16) | (0.35,2.18) |(0.43,2.45) (0.43,2.75) (0.54,3.43) (0.55,5.26) (0.39,1.81) (0.29,3.27)
0.70 0.91 0.60 0.83 0.97 1.03 1.29 1.61 0.80 0.92 0.95 B. clausii
(0.20,2.45)| (0.22,3.73) |[(0.12,3.06) | (0.20,3.39) |(0.25,3.87) (0.25,4.25) (0.31,5.31) (0.34,7.62) (0.21,2.97) (0.16,5.27) {(0.23,3.93)|
0.87 1.13 0.75 1.03 1.21 1.28 1.60 2.01 0.99 1.15 1.18 1.24 B. breve
(0.48,1.55)| (0.48,2.68) |(0.23,2.44) | (0.44,2.43) [(0.54,2.73)| (0.53,3.07) (0.67,3.84) (0.68,5.91) (0.49,1.99) (0.30,4.38) [(0.49,2.85)|(0.31,4.98)
0.49 0.64 0.43 0.58 0.69 0.73 0.91 1.14 0.56 0.65 0.67 0.70 0.57 B. bifidum
(0.13,1.85)| (0.15,2.80) |(0.08,2.28) | (0.13,2.54) |(0.16,2.91)| (0.16,3.19) (0.21,3.99) (0.23,5.69) (0.14,2.24) (0.11,3.91) {(0.15,2.95)|(0.11,4.39) [(0.13,2.42)
1.04 1.36 0.90 1.24 1.45 1.54 1.92 241 1.19 1.38 1.41 1.49 1.20 2.12 Bifido sp. & S.
(0.52,2.06)| (0.53,3.46) |(0.26,3.09) | (0.49,3.14) |(0.59,3.55) (0.59,3.97) (0.74,4.98) (0.77,7.51) (0.54,2.60) (0.34,5.51) [(0.54,3.68)|(0.36,6.25) |(0.49,2.95) | (0.47,9.46) | thermophilus
0.77 1.01 0.67 0.92 1.08 1.14 1.43 1.79 0.88 1.03 1.05 1.11 0.89 1.58 0.74 B. lactis &
(0.23,2.57)| (0.26,3.93) |(0.14,3.25) | (0.24,3.57) |(0.29,4.07) (0.29,4.48) (0.36,5.60) (0.40,8.08) (0.25,3.12) (0.26,3.98) [(0.31,3.51)((0.19,6.32) [(0.23,3.40)| (0.26,9.47) (0.19,2.98) longum

Footnote: Results are Odds Ratio (95% Cls) from the network meta-analysis. Odds ratios < 1 indicates the treatment in bottom right is better.
Numbers in bold represent statistically significant results. Colors represent the certainty in evidence (CoE) for each pairwise comparison; Dark
green = High CoE, light green = Moderate CoE, light yellow = Low CoE, and light red = Very Low CoE. B. & B.: Bifidobacterium animalis subsp. lactis
& Bifidobacterium longum subsp. longum; Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.
thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum
subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp.
& Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces
boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii:
Saccharomyces boulardii
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e-Table 10: Network meta-analysis results for reduction in number of days to reach full enteral feeding

Placebo

102 S. boulardii
(-3.64,1.61)

-1.00 0.02 Bac.
(-5.78,3.78) (-5.43,5.47) Coagulans

0.02 103 102 L. rhamnosus
(-3.29,3.32) (-3.19,5.25) (-4.79,6.83)

-2.62 -1.60 -1.62 -2.64 .
(453-071) | (485164) | (677353 | (eososy | - "euter

5.75 6.7 6.75 5.73 8.37 ;ﬁﬁ?ﬂ?!&?g:
(-0.33,11.83) (0.14,13.39) (-0.98,14.48) (-1.19,12.66) (1.99,14.75) .

thermophilus
Lactobacillus sp.

-3.30 -2.29 -2.30 -3.32 -0.68 -9.05 & Bifido sp. & S.

(-5.91,-0.69) (-5.99,1.42) (-7.75,3.14) (-7.52,0.89) (-3.91,2.55) (-15.67,-2.43) boulardii
Lactobacillus

-2.57 -1.56 -1.57 -2.59 0.05 -8.32 0.73 e

(-6.55,1.41) (-6.32,3.21) (-7.79,4.65) (-7.76,2.58) (-4.36,4.46) (-15.59,-1.05) (-4.03,5.49) sp- & Bifido sp.
! ! ! ! ! ! ! & Entero sp.

-2.15 -1.13 -1.15 -2.16 0.47 -7.90 1.15 0.42 Lactobacillus sp.
(-3.78,-0.51) (-4.22,1.96) (-6.20,3.90) (-5.86,1.53) (-2.05,3.00) (-14.20,-1.60) (-1.94,4.24) (-3.88,4.73) & Bifido sp.

-2.30 -1.29 -1.30 -2.32 0.31 -8.05 1.00 0.27 -0.16 B. lactis
(-5.35,0.74) (-5.31,2.73) (-6.97,4.36) (-6.81,2.17) (-3.28,3.91) (-14.86,-1.25) (-3.02,5.01) (-4.75,5.28) (-3.62,3.31)

-1.53 -0.51 -0.53 -1.54 1.09 -7.28 1.77 1.04 0.62 0.78 B. breve
(-4.30,1.24) (-4.33,3.30) (-6.05,4.99) (-5.85,2.76) (-2.27,4.45) (-13.96,-0.59) (-2.03,5.57) (-3.81,5.89) (-2.61,3.84) (-3.34,4.89)

-1.10 -0.08 -0.10 -1.12 1.52 -6.85 2.20 1.47 1.05 1.20 0.43 B. bifidum
(-5.31,3.11) (-5.05,4.88) (-6.47,6.27) (-6.47,4.24) (-3.11,6.15) (-14.25,0.55) (-2.76,7.16) (-4.32,7.27) (-3.47,5.57) (-4.00,6.41) (-4.61,5.47)

-1.35 -0.34 -0.35 -1.37 1.27 -7.10 1.95 1.22 0.79 0.95 0.18 -0.25 Bifido sp. & S.
(-4.66,1.95) (-4.56,3.88) (-6.16,5.46) (-6.04,3.30) (-2.55,5.08) (-14.03,-0.18) (-2.26,6.15) (-3.95,6.39) (-2.90,4.49) (-3.54,5.45) (-4.13,4.48) (-5.61,5.10) | thermophilus

Footnote: Results are mean change (95% CI) from the network meta-analysis. Mean difference values less than 0 indicates the treatment in
bottom right is better. Numbers in bold represent statistically significant results. Colors represent the certainty in evidence (CoE) for each
pairwise comparison; Dark green = High CoE, light green = Moderate CoE, light yellow = Low CoE, and light red = Very Low CoE. Bac. coagulans:
Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. breve:
Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. &

Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L.

rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Table 11: Network meta-analysis results for duration of hospitalization (days)

Placebo
S S. boulardii
(-6.65,2.92)
450 6.36 Bac.
(-4.33,13.33) (-3.68,16.40) Coagulans
185 0.01 635 | o
(7.62391) | (7.50752) | (-16.904.19)
7.89 6.03 1239 6.03 i .
(-11.60,-4.17) | (-12.10,0.05) | (-21.97,-2.81) | (-12.16,0.09) -reuteri
20.70 22.56 16.20 22.55 B |
(-12.55,53.95) | (-11.03,56.15) | (-18.20,50.60) | (-11.19,56.30) | (-4.87,62.08) | 2¢'@OPMUS
7.25 9.11 2.75 9.10 15.14 -13.45 fgﬁf;?!ﬁsspj
(-5.83,2033) | (-4.81,23.08) | (-13.0318.53) | (-5.19,23.39) | (1.5428.73) | (-49.18,22.28) ;
thermophilus
Lactobacillus sp.
320 134 7.70 135 4.69 23.90 -10.45 & Bifide 5p. & 5.
(-838,1.98) | (-839571) | (-17.94258) | (-9.11641) | (-1.7011.07) | (-57.559.75) | (-24.52,3.61) e
-6.00 -4.14 -10.50 415 1.89 26,70 1325 -2.80 chg’i?izcc:”:ps_ Z”'
(-19.53,7.53) | (-18.49,10.21) | (-26.66,5.66) | (-18.86,10.56) | (-12.14,15.92) | (-62.60,9.20) | (-32.07,5.57) (-17.29,11.69) Entoro ap.
2.8 097 7.34 0.8 5.05 2354 210.09 0.37 3.16 Lactobacillus sp.
(-621,054) | (-682,487) | (-16792.12) | (-7.69572) | (0.00,1010) | (-56.959.88) | (-23.59,3.42) (-5.81,6.55) (-10.78,17.11) & Bifido sp.
13.00 1114 17.50 1115 511 33.70 2025 29.80 7.00 10.16 5 lactis
(-22.71,-3.29) | (-21.96,-0.32) | (-30.62,-4.38) | (-22.44014) | (-15515.28) | (-68.34,094) | (-36.54,-3.96) (-20.80,1.20) (-23.65,9.65) (-20.44,0.11)
118 3.04 332 3.03 9.07 19.52 6.07 4.38 7.18 4.01 14.18
B. breve
(-5.88,8.24) | (-550,11.58) | (-14.63,7.98) | (-6.0812.14) | (1.10,17.03) | (-5351,1447) | (-20.93.8.79) (-4.38,13.14) (-8.08,22.44) (3.82,11.85) | (2.18726.18)
20.60 1.26 5,10 125 7.29 21.30 7.85 2.60 5.40 2.24 12,40 178 5 bifidum
(-13.61,12.41) | (-12.61,15.13) | (-20.83,10.63) | (-12.98,15.49) | (-6.25,20.82) | (-57.00,14.40) | (-26.30,20.60) (-11.41,16.61) (-13.37,24.17) (-11.21,15.68) | (-3.83,28.63) | (-16.58,13.03)
275 ~0.89 .25 0.0 5,14 2345 210.00 0.45 3.5 0.09 10.25 3.03 215 |Bifidosp.&S.
(-10.00,4.50) | (-9.57,7.80) | (-18.67,417) | (-1016,8.37) | (-3.01,13.28) | (-57.48,10.58) | (-24.954.95) (-8.46,9.36) (-12.10,18.60) (-7.91,8.08) (-1.86,22.36) | (-14.056.19) | (-17.05,12.75) | thermophilus

Footnote: Results are mean change (95% CI) from the network meta-analysis. Mean difference values less than 0 indicates the treatment in
bottom right is better. Numbers in bold represent statistically significant results. Colors represent the certainty in evidence (CoE) for each
pairwise comparison; Dark green = High CoE, light green = Moderate CoE, light yellow = Low CoE, and light red = Very Low CoE. Bac. coagulans:
Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum; B. animalis subsp.
lactis: Bifidobacterium animalis subsp. lactis; B. breve: Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus
spp. & Bifidobacterium spp. & Enterococcus spp.; L. acidophilus: Lactobacillus acidophilus; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp.
& Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L.

rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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Appendix 9: Results from evaluating incoherence in loops of evidence

e-figure 6: Incoherence plot for all-cause mortality

Loop-specific

Loop ROR 95% Cl (truncated)  Heterogeneity(t?)
Bifido. sp-B. lactis-Placebo ——— 6.691 (1.00,317.97) 0.000
B. lactis-B. longum-Placebo ——— 6.691 (1.00,186.33) 0.000
I I
1 10 75

* Loops of [Bifido sp,-B. lactis-B. longum] & [Bifido sp,-B. lactis-Placebo] are formed only by multi-arm trials - consistent by definition

Incoherance factors (IF) along with 95% confidence intervals (Cl) are displayed. IFs are calculated as
the ratio of the ORs (ROR) from direct and indirect evidence in the loop. Comparisons that their lower
Cl limit does not reach the line of 1 are considered to present statistically significant incoherence. P
value for the ‘design-by-treatment’ model (global test of incoherence) = 0.161. Bifido sp. =
Bifidobacterium sp.
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e-figure 7: Incoherence plot for severe NEC (Bell’s stage Il or more)

Loop-specific

Loop ROR 95%CI (truncated) Heterogeneity(t®)
Bifido. sp-B. lactis-PLC < 2.402 (1.00,80.13) 0.714
B. lactis-B. longum-PLC e 2.402 (1.00,175.77) 0.714
T T
1 10 75

* Loops [Bifido. sp-B. lactis-B. longum] [Bifido. sp-B. longum-PLC] are formed only by multi-arm trials - Consistent by definition

Incoherance factors (IF) along with 95% confidence intervals (Cl) are displayed. IFs are calculated as
the ratio of the ORs from direct and indirect evidence in the loop. Comparisons that their lower Cl
limit does not reach the line of 1 are considered to present statistically significant incoherence. P
value for the ‘design-by-treatment’ model (global test of incoherence) = 0.349. PLC = placebo; Bifido

sp. = Bifidobacterium sp.
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e-figure 8: Incoherence plot for culture proven sepsis

Loop-specific

Loop ROR 95%CI (truncated) Heterogeneity(t%)
L. reuteri-L. rhamnosus-PLC - 1.458 (1.00,21.13) 0.152
Bifido. sp-B. lactis-PLC — 1.225 (1.00,5.80) 0.000
B. lactis-B. longum-PLC o 1.225 (1.00,5.79) 0.000
| |
1 5 25

* Loops [Bifido. sp-B. lactis-B. longum] [Bifido. sp-B. longum-PLC] are formed only by multi-arm trials - Consistent by definition

Incoherance factors (IF) along with 95% confidence intervals (Cl) are displayed. IFs are calculated as
the ratio of the ORs from direct and indirect evidence in the loop. Comparisons that their lower Cl
limit does not reach the line of 1 are considered to present statistically significant incoherence. P
value for the ‘design-by-treatment’ model (global test of incoherence) = 0.166. PLC = placebo; Bifido
sp. = Bifidobacterium sp.
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e-figure 9: Incoherence plot for time to reach full enteral feed (days)

Comparison IF (95% CI)

PLC vs L. reuteri +* -6.23 (-20.05, 7.59)

L. rhamnosus vs L. reuteri * 4.61(-2.11, 11.33)

PLC vs L. rhamnosus 5.80 (-3.55, 15.15)

Incoherance factors (IF) along with 95% confidence intervals (Cl) are displayed. IFs are calculated as
the absolute difference between direct and indirect estimates. Comparisons that their lower CI limit
does not reach the zero line are considered to present statistically significant inconsistency. P value
for the ‘design-by-treatment’ model (global test of incoherence) = 0.179. PLC = placebo.
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e-figure 10: Incoherence plot for duration of hospitalization (days)

Comparison IF (95% ClI)

* -3.30 (-26.78, 20.18)

PLC vs L. reuteri

L. rhamnosus vs L. reuteri g 7.82 (-3.94, 19.58)

* 13.95 (-2.22, 30.12)

PLC vs L. rhamnosus

I
-20 -10 0 10 20

Incoherance factors (IF) along with 95% confidence intervals (Cl) are displayed. IFs are calculated as
the absolute difference between direct and indirect estimates. Comparisons that their lower CI limit
does not reach the zero line are considered to present statistically significant inconsistency. P value
for the ‘design-by-treatment’ model (global test of incoherence) = 0.349. PLC = placebo.
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Appendix 10: SUCRA and cumulative probability plots

e-Table 12: The surface under the cumulative ranking (SUCRA) values and mean ranks for primary outcomes

All-cause mortality NEC (Bell’s stage 2 Il) Culture proven sepsis Hospitalization Time to reach full feed
Interventions SUCRA Mean SUCRA Mean SUCRA Mean SUCRA Mean SUCRA Mean
value rank value rank value rank value rank value rank

L. acidophilus 76.6 5.2 81.3 4.4 - - 16.8 11.8 - -
B. longum subsp. 75.8 5.4 70.9 6.2 53 8 - . . -
longum
L. reuteri 75.7 54 37.4 12.3 59.1 7.1 10.8 12.6 2.2 12.7
L.&B. & En. 71.1 6.2 68.5 6.7 39.3 10.1 59.9 6.2 64.5 5.3
B. & Strp. 69.1 6.6 15.7 16.2 48.9 8.7 36.5 9.2 23.9 10.1
L. rhamnosus 51.8 9.7 46.7 10.6 55.7 7.6 86.8 2.7 73.2 4.2
L. &B. & Sac. 49.9 10 76.8 5.2 81.9 3.7 69.5 5 68.1 4.8
L.&B. 49.5 10.1 69.7 6.5 50.4 8.4 95 1.7 65.6 5.1
B. bifidum 46.6 10.6 79.2 4.8 27.7 11.8 57.7 6.5 50.3 7
Bacillus coagulans 46.6 10.6 30.7 13.5 43 9.5 51.7 7.3 29.7 9.4
B. adolescentis 46.2 10.7 58.1 8.5 - - - - - -
Bacillus & En. 45.7 10.8 64.3 7.4 - - - - - -
S. boulardii 45.6 10.8 57.9 8.6 25.8 12.1 21 11.3 46.4 7.4
B. animalis subsp. 41.9 115 45 10.9 54 7.9 34.2 9.6 53.2 6.6
lactis
Bacillus clausii 40 11.8 23.6 14.7 40.3 10
L. & B. & Strp. 33.7 12.9 35.2 12.7 74.1 4.9 61.5 6 81.4 3.2
B. spp. 325 13.1 19.1 15.6 25.3 12.2
B. breve 159 16.1 39.8 11.8 71.2 53 46.3 8 47.1 7.4

B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans:
Bacillus coagulans; Bac & En.: Bacillus spp. & Enterococcus spp.; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum:
Bifidobacterium bifidum; B. animalis subsp. lactis: Bifidobacterium animalis subsp. lactis; B. longum subsp. longum: Bifidobacterium longum subsp.
longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus spp. & Bifidobacterium
spp., L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. &
Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L.
rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Figure 11: Plots of the surface under the cumulative ranking curves for all treatments for the ‘all-cause
mortality’ outcome

B. &B. B. & Strp. Bac. & En. B. adolescentis B. bifidum
0 - @ 4 @ - © ®
© © © 4 © © 4
< 4 < 4 < 4 < 4 <
o N o 4 o o -
L= P o+ i | = oy
0 0 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
B. breve Bac. clausii Bac. coagulans B. lactis B. longum
@© © © © © 4
© - © 4 © 4 © ©
i < 4 < - < < -
E o o 4 oA o 4 o
% o (=1 o A o o
?3 0 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 10 15 20
o
.qg) L &B. L. &B. &En. L. &B. & Sac. L. & B. & Strp. L. acidophilus
® = = = =
g = © - © - ® - @
3 2 © - © ~ © - ©
4 < 4 < =
o 4 A o 4 o N
o © H o o + (=}
T T T T T T T T T T T T T T T T T T T T 1 T T T
0 10 15 20 0 5 10 156 20 0 &) 10 15 20 0 5 10 15 20 0 5] 10 15 20
L. reuteri L. rhamnosus Placebo S. boulardii
© @ ©
© - © 4 © 4 ©
< < < < 4
o 4 o 4 o 4 o

o 4

B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis subsp.

Rank

lactis & Bifidobacterium

longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. & Enterococcus spp.; B. &
Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum;
B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve:
Bifidobacterium breve; Bac. clausii: Bacillus clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.:
Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. &
Enterococcus spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. &
Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Figure 12: Plots of the surface under the cumulative ranking curves for all treatments for the ‘NEC stage Il
or more’ outcome

Cumulative Probabilities

B. adolescentis: Bifidobacterium adolescentis; B. & B.: Bifidobacterium animalis subsp.

B. &B. B.& Strp. Bac. & En. B. adolescentis B. bifidum
® © 4 © A © o © 4
© © © 4 © 4 © 4
~ - < < 4 < <
N N N QE RE
o L o H o = 72
T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 15 20 0 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 156 20
B. breve B. clausii Bac. coagulans B. lactis B. longum
@ @ ® @ @
© © 4 © © © -
< < A < ~ ~ 4
N o o 4 o 4 o 4
= L= B o+ = By O A
T T T T T T T T T T T T T T T T T T T T T T T T L
0 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 10 15 20
L.&B. L. &B. &En. L. &B. & Sac. L. & B. & Strp. L. acidophilus
@ @ - © - @ - ®
© © © - © - ©
~ < 4 < <4 <
N o~ N A o B
o - o o o - o
o T T T T T T T T T T T T T T T T T T T T T T T T
0 10 15 20 0 10 15 20 0 10 15 20 0 5 10 15 20 0 5 10 15 20
L. reuteri L. rhamnosus Placebo S. boulardii
® © o © A ©
© © © 4 © -
~ 4 < 4 < 4
o~ - ~ N o
(=20 (=S o+ (=
T T T T T T T T T T T T T T T T T T T T
0 100 15820 0 10 15 20 0 5 10 15 20 0 5 10 15 20
Rank

lactis & Bifidobacterium

longum subsp. longum; Bac. coagulans: Bacillus coagulans; Bac & En.: Bacillus spp. & Enterococcus spp.; B. &
Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum: Bifidobacterium bifidum;
B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum subsp. longum; B. breve:
Bifidobacterium breve; B. clausii: Bacillus clausii; L. acidophilus: Lactobacillus acidophilus; L. & B.: Lactobacillus
spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L.
reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces
boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L.
rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii

48



e-Figure 13: Plots of the surface under the cumulative ranking curves for all treatments for the ‘culture
proven sepsis’ outcome
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B. & B.: Bifidobacterium animalis subsp. lactis & Bifidobacterium longum subsp. longum; Bac. coagulans:
Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp. thermophilus; B. bifidum:

Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. longum: Bifidobacterium longum

subsp. longum; B. breve: Bifidobacterium breve; B. clausii: Bacillus clausii; L. & B.: Lactobacillus spp. &

Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. & Bifidobacterium spp. & Enterococcus spp.; L. reuteri:

Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. &
B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus:
Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Figure 14: Plots of the surface under the cumulative ranking curves for all treatments for the ‘time to reach

full enteral feed’ outcome
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Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.

thermophilus; B. bifidum: Bifidobacterium bifidum; B. breve: Bifidobacterium breve; L. & B.: Lactobacillus spp. &
Bifidobacterium spp.; L. reuteri: Lactobacillus reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. &

Saccharomyces boulardii; L. & B. & Strp.: Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp.
thermophilus; L. rhamnosus: Lactobacillus rhamnosus; S. boulardii: Saccharomyces boulardii
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e-Figure 15: Plots of the surface under the cumulative ranking curves for all treatments for the ‘duration of

hospitalization’ outcome

Cumulative Probabilities
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Bac. coagulans: Bacillus coagulans; B. & Strp.: Bifidobacterium spp. & Streptococcus salivarius subsp.

thermophilus; B. bifidum: Bifidobacterium bifidum; B. lactis: Bifidobacterium animalis subsp. lactis; B. breve:

Bifidobacterium breve; L. & B.: Lactobacillus spp. & Bifidobacterium spp.; L. & B. & En.: Lactobacillus spp. &
Bifidobacterium spp. & Enterococcus spp.; L. acidophilus: Lactobacillus acidophilus; L. reuteri: Lactobacillus
reuteri; L. & B. & Sac.: Lactobacillus spp. & Bifidobacterium spp. & Saccharomyces boulardii; L. & B. & Strp.:
Lactobacillus spp. & Bifidobacterium spp. & S. salivarius subsp. thermophilus; L. rhamnosus: Lactobacillus

rhamnosus; S. boulardii: Saccharomyces boulardii
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Appendix 11: GRADE presentation of continuous outcomes

Network meta-analysis results (mean difference [MD] and 95% Cls) sorted based on GRADE certainty of evidence (CoE) for the comparisons of active
treatments vs. placebo (PLC) for time to reach full enteral feeding (days) and duration of hospitalization (days)

[ Outcome |  CoE | Classifiction | _ntevention | MD(95% Cl)vs PLC

High
(Moderate to High)

S. boulardii
Among the least effective Lactobacillus spp. & Bifidobacterium spp. & S. salivarius
subsp. thermophilus

-1.02 (-3.64,1.61)

5.75(-0.33,11.83)

May be among the most L. reuteri -2.62 (-4.53,-0.71)
effective Lactobacillus spp. & Bifidobacterium spp. -2.15 (-3.78,-0.51)
Time to Reach Full Lactobacillus spp. & Bifidobacterium spp. & Enterococcus
Enteral Feeding (days) <pp. -2.57 (-6.55, 1.41)
Low B. animalis subsp. lactis -2.30(-5.35, 0.74)
(Low to very low) May be among the least B. breve -1.53 (-4.30,1.24)
effective Bifidobacterium spp. & S. salivarius subsp. thermophilus -1.35 (-4.66,1.95)
B. bifidum -1.10(-5.31,3.11)
Bacillus coagulans -1.00 (-5.78,3.78)

L. rhamnosus 0.02 (-3.29,3.32)

Bifidobacterium spp. & S. salivarius subsp. thermophilus

-2.75 (-10.00,4.50)

High

. L. rhamnosus -1.85 (-7.62,3.91)
(Moderate to High) 5 - — - —
Among the least effective Lactobacillus spp. & Bifidobacterium spp. & S. salivarius
: 7.25 (-5.83,20.33)
subsp. thermophilus
b - B. breve 1.18 (-5.88,8.24)
uration o - 75 -
Lactobacillus spp. & Bifidobacterium spp. & Enterococcus
Hospitalization (days) - PP i PP -6.00 (-19.53,7.53)
Lactobacillus spp. & Bifidobacterium spp. & S. boulardii -3.20 (-8.38,1.98)
Low May be among the least Lactobacillus spp. & Bifidobacterium spp. -2.84 (-6.21,0.54)
(Low to very low) effective S. boulardii -1.86 (-6.65,2.92)
B. bifidum -0.60 (-13.61,12.41)
Bacillus coagulans 4.50 (-4.33,13.33)

L. acidophilus 20.70(-12.55,53.95)




