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Figure S2: Richness and diversity (at the Family level) of fecal microbiota by breastfeeding and PPI treatment. 











[image: ]



Table S1. Participant characteristics according to C. difficile colonization and asthma and BMI outcomes
	
	C. difficile colonization N(%)
(N=875)
	Asthma 5 years N(%)
(N=905)
	BMI z score at 5 years
(N=833)

	Population Characteristics
	No
	Yes
	P
	No
	Yes
	P
	Mean (SD)
	p

	All infants (N=1,025)
	578 (66.1)
	297 (33.9)
	
	775 (85.6)
	130 (14.4)
	
	0.45 (0.98)
	

	Study site (N=1,025)
	
	
	
	
	
	
	
	

	Vancouver 
	241 (75.1)
	80 (24.9)
	<0.001
	287 (87.0)
	43 (13.0)
	0.43
	0.26 (0.95)
	<0.001

	Edmonton 
	171 (55.9)
	135 (44.1)
	
	240 (86.3)
	38 (13.7)
	
	0.59 (0.83)
	

	Manitoba
	166 (66.9)
	82 (33.1)
	
	248 (83.5)
	49 (16.5)
	
	0.52 (1.1)
	

	Maternal asthma (N=1024)
	
	
	
	
	
	
	
	

	No
	450 (67.2)
	220 (32.8)
	0.2
	613 (86.7)
	94 (13.3)
	0.08
	0.42 (0.98)
	0.09

	Yes
	127 (62.3)
	77 (37.5)
	
	162 (81.8)
	36 (18.2)
	
	0.56 (0.96)
	

	Maternal BMI category (kg/m2) (N=909)
	
	
	
	
	
	
	
	

	Normal (<25)
	335 (70.4)
	141 (29.6)
	<0.001
	443 (87.4)
	64 (12.6)
	0.6
	0.23 (0.88)
	<0.001

	Overweight (<30)
	113 (66.9)
	56 (33.1)
	
	149 (84.7)
	27 (15.3)
	
	0.63 (0.87)
	

	Obese (≥30)
	72 (51.8)
	67 (48.2)
	
	121 (85.2)
	21 (14.8)
	
	0.99 (1.2)
	

	Mothers ethnicity (960)
	
	
	
	
	
	
	
	

	Asian
	85 (83.3)
	17 (16.7)
	<0.001
	94 (82.5)
	20 (17.5)
	0.4
	0.26 (0.97)
	0.01

	First Nation
	35 (74.5)
	12 (25.5)
	
	39 (83.0)
	8 (17.0)
	
	0.25 (1.0)
	

	Other
	17 (51.2)
	16 (48.5)
	
	30 (83.3)
	6 (16.7)
	
	0.77 (1.2)
	

	White
	406 (63.4)
	234 (36.6)
	
	574 (87.5)
	82 (12.5)
	
	0.48 (0.96)
	

	Infant sex (N=1024)
	
	
	
	
	
	
	
	

	Male
	299 (64.3)
	166 (35.7)
	0.25
	407 (85.2)
	71 (14.9)
	0.66
	0.52 (1.0)
	0.03

	Female
	278 (68.0)
	131 (32.0)
	
	368 (86.2)
	59 (13.8)
	
	0.37 (0.94)
	

	Infant birthweight (g) (N=956)
	
	
	
	
	
	
	
	

	    <3000
	74 (71.8)
	29 (28.2)
	0.02
	92 (83.6)
	18 (16.4)
	<0.01
	0.17 (0.96)
	<0.001

	3000 to<3500
	219 (67.6)
	105 (32.4)
	
	300 (89.6)
	35 (10.5)
	
	0.29 (0.97)
	

	3500 to <4000
	186 (66.7)
	93 (33.3)
	
	253 (87.2)
	37 (12.8)
	
	0.56 (0.89)
	

	≥4000
	62 (53.9)
	53 (46.1)
	
	84 (77.1)
	25 (22.9)
	
	0.87 (1.1)
	

	Gestational age (N=957)
	
	
	
	
	
	
	
	

	Early term (37-38 weeks)
	128 (66.7)
	64 (33.3)
	0.63
	171 (84.7)
	31 (15.4)
	0.52
	0.46 (0.99)
	0.85

	Full term (39-40 weeks)
	320 (64.8)
	174 (35.2)
	
	445 (87.4)
	64 (12.6)
	
	0.46 (0.94)
	

	Late term (41+ weeks)
	98 (69.0)
	44 (31.0)
	
	122 (84.7)
	22 (15.3)
	
	0.41 (1.1)
	

	
Mode of delivery (N=1,010)
	
	
	
	
	
	
	
	

	Vaginal
	457 (68.7)
	208 (31.3)
	0.01
	598 (87.6)
	85 (12.5)
	0.02
	0.42 (0.96)
	0.23

	Elective Caesarean
	51 (59.3)
	35 (40.7)
	
	77 (80.2)
	19 (19.8)
	
	0.52 (1.1)
	

	Emergency Caesarean
	63 (56.3)
	49 (43.8)
	
	91 (79.1)
	24 (20.9)
	
	0.58 (0.99)
	

	Prenatal smoke exposure (N=1024)
	
	
	
	
	
	
	
	

	No
	539 (67.2)
	263 (32.8)
	0.02
	713 (85.6)
	120 (14.4)
	0.57
	0.44 (0.96)
	<0.01

	Yes
	26 (51.0)
	25 (49.0)
	
	46 (88.5)
	6 (11.5)
	
	0.82 (1.2)
	

	Breastfeeding status (at time of stool sample) (N=973)
	
	
	
	
	
	
	
	

	Exclusively breastfed 
	292 (78.9)
	78 (21.1)
	<0.001
	361 (86.0)
	59 (14.1)
	0.57
	0.32 (0.96)
	<0.001

	Partially breastfed
	170 (66.2)
	87 (33.9)
	
	229 (86.1)
	37 (13.9)
	
	0.48 (0.97)
	

	Exclusively formula fed
	85 (42.7)
	114 (57.3)
	
	145 (82.9)
	30 (17.1)
	
	0.74 (1.0)
	

	Oral antibiotic prior to 3-months (N=1025)
	
	
	
	
	
	
	
	

	No
	556 (66.0)
	287 (34.0)
	0.75
	752 (86.1)
	121 (13.9)
	0.02
	0.45 (0.97)
	0.58

	Yes
	22 (68.1)
	297 (33.9)
	 
	23 (71.9)
	9 (28.1)
	 
	0.55 (1.1)
	 





Table S2. Relative abundance of key fecal microbiota by PPI only or H2RA only treatment at the family level at 3 months (N=1,025)
	3 months of age 
Relative abundance, %, median (IQR)

	
	No PPI 
98.68% (972)
	Yes PPI 
1.32% (13) 

	P
	No H2RA 
96.05% (972)
	Yes H2RA 
3.95% (40)
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	5.00 (1.26, 14.46)
	1.66 (0.04, 5.28)
	0.07
	5.00 (1.26, 14.46)
	3.49 (0.06, 25.96)
	0.47

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	11.96 (0.07, 55.00)
	9.73 (0.13, 48.51)
	0.82
	11.96 (0.07, 55.00)
	7.58 (0.09, 73.71)
	0.41

	FIRMICUTES
	
	
	
	
	
	

	Streptococcaceae
	0.56 (0.20, 1.73)
	2.58 (1.18, 5.00)
	0.01*
	0.56 (0.20, 1.73)
	1.03 (0.39, 2.55)
	0.02*

	Enterococcaceae
	0.02 (0.00, 0.10)
	0.01 (0.00, 0.14)
	0.70
	0.02 (0.00, 0.10)
	0.03 (0.01, 0.14)
	0.20

	Lachnospiraceae
	2.33 (0.06, 9.79)
	9.63 (5.78, 19.78)
	0.05
	2.33 (0.06, 9.79)
	4.03 (0.02, 8.02)
	0.56

	Peptostreptococcaceae
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.00)
	0.41
	0.00 (0.00, 0.01)
	0.01 (0.00, 0.03)
	<0.001**

	PROTEOBACTERIA
	
	
	
	
	
	

	Desulfovibrionaceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.02)
	0.01*
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.70

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.02)
	0.04
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.17

	Enterobacteriaceae
	16.22 (5.81, 37.62)
	20.10 (6.61, 40.23)
	0.69
	16.22 (5.81, 37.62)
	16.32 (5.80, 41.45)
	0.96


P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 
* FDR q-value ≤0.05 


Table S3.  Relative abundance of fecal microbiota at 3 months by antibiotic use or exclusive breastfeeding, and PPI treatment at the family level (N=956 antibiotics, N=977 breastfeeding)
		Relative abundance, %, median (IQR) by Antibiotic exposure

	
	Antibiotics, No
	
	Antibiotics, Yes
	

	
	No PPI, 49.69% (475)
	PPI, 0.73% (7)
	P
	No PPI, 49.06% (469)
	PPI, 0.52% (5)
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	6.13 (1.94, 15.95)
	2.28 (0.00, 12.13)
	0.13
	3.81 (0.46, 13.24)
	0.27 (0.04, 1.66)
	0.09

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	31.14 (0.48, 59.72)
	21.57 (0.14, 77.82)
	0.94
	0.17 (0.05, 45.96)
	9.73 (0.03, 48.51)
	0.97

	FIRMICUTES
	
	
	
	
	
	

	Staphylococcaceae
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.03)
	0.54
	0.00 (0.00, 0.01)
	0.01 (0.00, 0.01)
	0.25

	Enterococcaceae
	0.02 (0.00, 0.06)
	0.01 (0.00, 0.67)
	0.79
	0.03 (0.00, 0.15)
	0.00 (0.00, 0.04)
	0.29

	Streptococcaceae
	0.48 (0.15, 1.58)
	2.45 (1.18, 5.00)
	0.05
	0.63 (0.25, 1.82)
	3.00 (0.68, 4.74)
	0.21

	Clostridiaceae
	0.18 (0.02, 1.50)
	0.07 (0.02, 9.59)
	0.95
	0.81 (0.08, 4.54)
	0.15 (0.04, 0.75)
	0.19

	Lachnospiraceae
	2.01 (0.06, 8.45)
	9.63 (0.01, 16.65)
	0.64
	3.49 (0.05, 12.34)
	9.01 (7.07, 19.78)
	0.05

	Peptostreptococcaceae
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.00)
	0.39
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.00)
	0.40

	Ruminococcaceae
	0.09 (0.00, 1.57)
	1.59 (0.00, 1.78)
	0.40
	0.06 (0.00, 1.62)
	0.15 (0.01, 0.17)
	0.95

	Veillonellaceae
	3.26 (0.71, 14.41)
	3.49 (0.05, 9.21)
	0.45
	6.75 (0.92, 19.5)
	1.00 (0.30, 9.44)
	0.21

	Erysipelotrichaceae
	0.03 (0.00, 0.25)
	0.01 (0.00, 2.89)
	0.68
	0.02 (0.00, 0.46)
	0.25 (0.02, 2.00)
	0.25

	PROTEOBACTERIA
	
	
	
	
	
	

	Desulfovibrionaceae
	0.00 (0, 0)
	0.00 (0.00, 3.09)
	0.17
	0.00 (0.00, 0.00)
	0.01 (0.00, 0.02)
	<0.005*

	Campylobacteraceae
	0.00 (0, 0)
	0.02 (0.00, 0.02)
	<0.001
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.85

	Enterobacteriaceae
	13.84 (4.61, 31.87)
	20.10 (3.97, 40.23)
	0.64
	20.41 (7.84, 42.62)
	27.64 (18.05, 64.54)
	0.35

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 
* FDR q-value ≤0.05
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[bookmark: _Hlk153183869]Table S3 continued:  Relative abundance of fecal microbiota at 3 months by antibiotic use or exclusive breastfeeding, and PPI treatment at the family level (N=956 antibiotics, N=977 breastfeeding)

	Relative abundance, %, median (IQR) by Exclusive breastfeeding

	
	Exclusive breastfeeding, No
	
	Exclusive breastfeeding, Yes
	

	
	No PPI, 44.93% (439)
	PPI, 0.72% (7)
	P
	No PPI, 53.74% (525)
	PPI, 0.61% (6)
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	3.59 (0.92, 10.82)
	4.06 (0.02, 12.13)
	0.69
	6.44 (1.43, 18.12)
	0.73 (0.04, 1.66)
	0.06

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	23.10 (0.08, 57.9)
	9.73 (0.14, 32.94)
	0.62
	2.43 (0.06, 54.05)
	24.32 (0.03, 51.29)
	0.97

	FIRMICUTES
	
	
	
	
	
	

	Staphylococcaceae
	0.00 (0.00, 0.00)
	0.01 (0.00, 0.03)
	0.02*
	0.00 (0.00, 0.02)
	0.004 (0.00, 0.01)
	0.99

	Enterococcaceae
	0.02 (0.01, 0.09)
	0.14 (0.01, 0.67)
	0.13
	0.02 (0.00, 0.10)
	0.00 (0.00, 0.00)
	0.03

	Streptococcaceae
	0.57 (0.16, 1.57)
	3.00 (1.84, 5.00)
	<0.001*
	0.54 (0.22, 1.91)
	1.63 (0.09, 8.86)
	0.61

	Clostridiaceae
	0.54 (0.09, 2.06)
	0.07 (0.02, 0.75)
	0.11
	0.25 (0.02, 4.03)
	0.61 (0.04, 1.70)
	0.74

	Lachnospiraceae
	4.94 (1.08, 14.34)
	9.64 (5.78, 34.18)
	0.17
	0.69 (0.02, 6.16)
	8.04 (0.51, 19.78)
	0.15

	Peptostreptococcaceae
	0.00 (0.00, 0.03)
	0.00 (0.00, 0.00)
	0.03
	0.00 (0.00, 0.00)
	0.00 (0, 0.02)
	0.14

	Ruminococcaceae
	0.85 (0.02, 3.34)
	1.59 (0.15, 1.78)
	0.94
	0.01 (0.00, 0.24)
	0.09 (0.00, 4.48)
	0.52

	Veillonellaceae
	6.27 (1.5, 16.42)
	3.87 (0.53, 10.07)
	0.43
	3.09 (0.49, 16.31)
	0.26 (0.17, 3.49)
	0.08

	Erysipelotrichaceae
	0.09 (0.01, 0.69)
	0.01 (0.00, 2.00)
	0.56
	0.01 (0.00, 0.15)
	0.67 (0.02, 2.89)
	0.01

	PROTEOBACTERIA
	
	
	
	
	
	

	Desulfovibrionaceae
	0.00 (0.00, 0.00)
	0.01 (0.00, 3.09)
	0.02*
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.02)
	0.25

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.02)
	0.02*
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.50

	Enterobacteriaceae
	11.56 (3.86, 24.92)
	40.1 (20.1, 48.42)
	0.02*
	22.89 (9.11, 43.83)
	6.80 (3.97, 18.05)
	0.11

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 
* FDR q-value ≤0.05





	Table S4:  Relative abundance of key fecal microbiota in those not exposed to antibiotics (A) and those exposed to antibiotics (B), stratified by breastfeeding, and PPI treatment at the family level at 3 months of age (N=949) 

	A: Relative abundance, %, median (IQR) in infants NOT exposed to antibiotics

	
	Formula fed
	
	Breastfed
	

	
	No PPI, 21.39% (203)
	PPI, 0.53% (5)
	P
	No PPI, 28.24% (268)
	PPI, 0.21% (2)
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	4.32 (1.71, 13.36)
	4.06 (2.28, 12.13)
	0.86
	7.91 (2.36, 19.59)
	0.59 (0.00, 1.19)
	0.05

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	34.81 (6.54, 60.33)
	21.57 (0.36, 32.94)
	0.56
	25.51 (0.19, 59.50)
	38.97 (0.13, 77.82)
	0.72

	FIRMICUTES
	
	
	
	
	
	

	Streptococcaceae
	0.56 (0.13, 1.47)
	2.45 (1.84, 5.00)
	0.01*
	0.45 (0.16, 1.75)
	1.30 (0.01, 2.58)
	0.68

	Enterococcaceae
	0.02 (0.00, 0.06)
	0.14 (0.01, 0.67)
	0.24
	0.01 (0.00, 0.05)
	0.00 (0.00, 0.00)
	0.12

	Lachnospiraceae
	3.52 (0.82, 10.78)
	9.64 (9.63, 16.65)
	0.24
	1.04 (0.03, 5.29)
	0.26 (0.01, 0.51)
	0.29

	Peptostreptococcaceae
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.00)
	0.10
	0.00 (0.00, 0.00)
	0.01 (0.00, 0.02)
	0.39

	PROTEOBACTERIA
	
	
	
	
	
	

	Desulfovibrionaceae
	0.00 (0.00, 0.01)
	0.01 (0.00, 3.09)
	0.09
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.49

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.02 (0.00, 0.02)
	<0.001*
	0.00 (0.00, 0.00)
	0.01 (0.00, 0.02)
	0.18

	Enterobacteriaceae
	9.11 (3.05, 22.68)
	40.10 (20.10, 40.23)
	0.07
	17.10 (7.57, 39.45)
	5.29 (3.97, 6.61)
	0.13

	B: Relative abundance, %, median (IQR) in infants exposed to antibiotics

	
	Formula fed
	
	Breastfed
	

	
	No PPI, 23.71% (225)
	PPI, 0.21% (2)
	P
	No PPI, 25.40% (241)
	PPI,  0.32% (3)
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	2.75 (0.47, 9.01)
	2.65 (0.02, 5.28)
	0.50
	5.27 (0.31, 15.26)
	0.27 (0.04, 1.66)
	0.14

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	0.49 (0.05, 52.81)
	4.87 (0.02, 9.73)
	0.39
	0.13 (0.04, 29.64)
	48.51 (0.03, 51.29)
	0.49

	FIRMICUTES
	
	
	
	
	
	

	Streptococcaceae
	0.58 (0.22, 1.57)
	3.87 (3.00, 4.74)
	0.05
	0.66 (0.27, 2.10)
	0.68 (0.09, 11.48)
	0.92

	Enterococcaceae
	0.02 (0.01, 0.10)
	0.27 (0.04, 0.50)
	0.25
	0.04 (0.00, 0.19)
	0.00 (0.00, 0.00)
	0.04

	Lachnospiraceae
	6.10 (1.62, 17.03)
	30.68 (5.78, 55.58)
	0.29
	0.43 (0.02, 7.02)
	9.01 (7.07, 19.78)
	0.06

	Peptostreptococcaceae
	0.00 (0.00, 0.04)
	0.00 (0.00, 0.00)
	0.22
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.74

	PROTEOBACTERIA
	
	
	
	
	
	

	Desulfovibrionaceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.22
	0.00 (0.00, 0.00)
	0.02 (0.00, 0.30)
	<0.001*

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.55
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.01)
	0.95

	Enterobacteriaceae
	13.75 (4.46, 27.77)
	46.09 (27.64, 64.54)
	0.09
	34.18 (12.79, 50.3)
	18.05 (6.99, 67.71)
	0.76

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 

	* FDR q-value ≤0.05



	Table S5:  Relative abundance of fecal microbiota at 3 months by antibiotic use or exclusive breastfeeding, and H2RA treatment at phylum, class, order, family level (N=984 antibiotics, N=1,004 breastfeeding)  

	Relative abundance, %, median (IQR) by Antibiotic exposure

	
	Antibiotics, No
	
	Antibiotics, Yes
	

	
	No H2RA, 48.27% (475)
	H2RA, 1.52% (15)
	P
	No H2RA, 47.66% (469)
	H2RA, 2.54% (25) 
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	6.13 (1.94, 15.95)
	0.63 (0.04, 4.91)
	<0.005*
	3.81 (0.46, 13.24)
	6.64 (0.29, 32.71)
	0.18

	BACTEROIDETES
	
	
	
	
	
	

	 Bacteroidaceae
	31.14 (0.48, 59.72)
	64.61 (5.63, 74.35)
	0.08
	0.17 (0.05, 45.96)
	0.26 (0.05, 62.15)
	0.70

	FIRMICUTES
	
	
	
	
	
	

	Staphylococcaceae
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.01)
	0.75
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.02)
	0.28

	Gemellaceae
	0.00 (0.00, 0.02)
	0.01 (0.00, 0.02)
	0.87
	0.01 (0.00, 0.02)
	0.00 (0.00, 0.08)
	0.58

	Streptococcaceae
	0.48 (0.15, 1.58)
	0.59 (0.21, 1.95)
	0.54
	0.63 (0.25, 1.82)
	1.64 (0.50, 3.83)
	0.02

	Clostridiaceae
	0.18 (0.02, 1.50)
	0.75 (0.12, 8.08)
	0.04
	0.81 (0.08, 4.54)
	1.10 (0.15, 3.62)
	0.87

	Lachnospiraceae
	2.01 (0.06, 8.45)
	2.60 (0.01, 7.38)
	0.43
	3.49 (0.05, 12.34)
	4.03 (0.06, 9.26)
	0.80

	Peptostreptococcaceae
	0.00 (0.00, 0.01)
	0.01 (0.00, 0.03)
	0.04
	0.00 (0.00, 0.02)
	0.01 (0.00, 0.04)
	0.04

	Ruminococcaceae
	0.09 (0.00, 1.57)
	0.02 (0.00, 2.55)
	0.90
	0.06 (0.00, 1.62)
	0.69 (0.01, 2.19)
	0.35

	Veillonellaceae
	3.26 (0.71, 14.41)
	1.74 (0.18, 11.00)
	0.45
	6.75 (0.92, 19.5)
	5.49 (2.72, 13.16)
	0.70

	Erysipelotrichaceae
	0.03 (0.00, 0.25)
	0.01 (0.00, 0.74)
	0.99
	0.02 (0.00, 0.46)
	0.02 (0.00, 0.3)
	0.57

	PROTEOBACTERIA
	
	
	
	
	
	

	Alcaligenaceae
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.01)
	0.78
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.29

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.92
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.06

	Enterobacteriaceae
	13.84 (4.61, 31.87)
	13.77 (5.37, 38.20)
	0.95
	20.41 (7.84, 42.62)
	21.47 (6.23, 43.93)
	0.70

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 
* FDR q-value ≤0.05






	Table S5 continued:  Relative abundance of fecal microbiota at 3 months by antibiotic use or exclusive breastfeeding, and H2RA treatment at phylum, class, order, family level (N=984 antibiotics, N=1,004 breastfeeding)  

	Relative abundance, %, median (IQR) by Exclusive breastfeeding

	
	Exclusive breastfeeding, No
	
	Exclusive breastfeeding, Yes
	

	
	No H2RA, 43.73% (439)
	H2RA, 2.19% (22) 
	P
	No H2RA, 52.29% (525)
	H2RA,  1.79% (18) 
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	3.59 (0.92, 10.82)
	1.60 (0.07, 10.75)
	0.33
	6.44 (1.43, 18.12)
	4.49 (0.05, 30.25)
	0.87

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	23.10 (0.08, 57.9)
	38.48 (0.29, 75.49)
	0.12
	2.43 (0.06, 54.05)
	0.20 (0.05, 62.15)
	0.55

	FIRMICUTES
	
	
	
	
	
	

	Staphylococcaceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.43
	0.00 (0.00, 0.02)
	0.01 (0.00, 0.02)
	0.75

	Gemellaceae
	0.00 (0.00, 0.02)
	0.01 (0.00, 0.02)
	0.58
	0.008 (0.00, 0.02)
	0.00 (0.00, 0.08)
	0.73

	Streptococcaceae
	0.57 (0.16, 1.57)
	0.67 (0.35, 1.83)
	0.23
	0.54 (0.22, 1.91)
	1.59 (0.56, 3.83)
	0.03

	Clostridiaceae
	0.54 (0.09, 2.06)
	0.73 (0.23, 1.96)
	0.44
	0.25 (0.02, 4.03)
	1.39 (0.07, 7.35)
	0.14

	Lachnospiraceae
	4.94 (1.08, 14.34)
	4.89 (0.97, 9.26)
	0.44
	0.69 (0.02, 6.16)
	0.15 (0.02, 6.68)
	0.60

	Peptostreptococcaceae
	0.00 (0.00, 0.03)
	0.01 (0.00, 0.02)
	0.69
	0.00 (0.00, 0.00)
	0.01 (0.00, 0.05)
	<0.001*

	Ruminococcaceae
	0.85 (0.02, 3.34)
	0.98 (0.01, 3.16)
	0.93
	0.01 (0.00, 0.24)
	0.01 (0.00, 0.79)
	0.58

	Veillonellaceae
	6.27 (1.50, 16.42)
	6.54 (1.37, 11.00)
	0.63
	3.09 (0.49, 16.31)
	3.96 (0.25, 13.16)
	0.83

	Erysipelotrichaceae
	0.09 (0.01, 0.69)
	0.02 (0.00, 0.49)
	0.10
	0.01 (0.00, 0.15)
	0.01 (0.00, 0.30)
	0.43

	PROTEOBACTERIA
	
	
	
	
	
	

	Alcaligenaceae
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.01)
	0.85
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)
	0.53

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.84
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.04

	Enterobacteriaceae
	11.56 (3.86, 24.92)
	11.19 (4.48, 25.87)
	0.98
	22.89 (9.11, 43.83)
	25.52 (9.12, 58.31)
	0.71

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney 
* FDR q-value ≤0.05




	Table S6:  Relative abundance of key fecal microbiota in those not exposed to antibiotics (A) and those exposed to antibiotics (B), stratified by breastfeeding, and H2RA treatment at the family level at 3 months of age (N=990)

	A: Relative abundance, %, median (IQR) in infants NOT exposed to antibiotics

	
	Formula fed
	
	Breastfed 
	

	
	No H2RA, 21.01% (208)
	H2RA, 1.21% (12)
	P
	No H2RA, 27.27% (270)
	H2RA, 0.40% (4) 
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	4.32 (1.71, 13.36)
	1.76 (0.04, 5.04)
	0.11
	7.91 (2.36, 19.59)
	0.08 (0.05, 1.76)
	0.03

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	34.81 (6.54, 60.33)
	66.99 (24.79, 76.51)
	0.09
	25.51 (0.19, 59.5)
	32.36 (0.09, 68.74)
	0.91

	FIRMICUTES
	
	
	
	
	
	

	Streptococcaceae
	0.56 (0.13, 1.47)
	0.59 (0.35, 1.17)
	0.51
	0.45 (0.16, 1.75)
	1.05 (0.12, 2.12)
	0.95

	Enterococcaceae
	0.02 (0.00, 0.06)
	0.03 (0.02, 0.15)
	0.25
	0.01 (0.00, 0.05)
	0.00 (0.00, 0.02)
	0.38

	Lachnospiraceae
	3.52 (0.82, 10.78)
	2.60 (0.01, 7.74)
	0.22
	1.04 (0.03, 5.29)
	2.26 (0.02, 5.57)
	0.76

	Peptostreptococcaceae
	0.00 (0.00, 0.02)
	0.00 (0.00, 0.02)
	0.82
	0.00 (0.00, 0.00)
	0.03 (0.02, 0.08)
	0.01

	PROTEOBACTERIA
	
	
	
	
	
	

	Alcaligenaceae
	0.00 (0.00, 0.12)
	0.00 (0.00, 0.01)
	0.98
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.00)
	0.56

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.44
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.41

	Enterobacteriaceae
	9.11 (3.05, 22.68)
	12.00 (1.09, 20.80)
	0.89
	17.10 (7.57, 39.45)
	45.34 (14.53, 85.92)
	0.16

	B: Relative abundance, %, median (IQR) in infants exposed to antibiotics

	
	Formula fed
	
	Breastfed
	

	
	No H2RA, 22.93% (227)
	H2RA, 1.11% (11) 
	P
	No H2RA, 24.65% (244)
	H2RA, 1.41% (14) 
	P

	ACTINOBACTERIA
	
	
	
	
	
	

	Bifidobacteriaceae
	2.75 (0.47, 9.01)
	1.43 (0.07, 34.87)
	0.79
	5.27 (0.31, 15.26)
	23.56 (1.57, 32.71)
	0.15

	BACTEROIDETES
	
	
	
	
	
	

	Bacteroidaceae
	0.49 (0.05, 52.81)
	0.30 (0.07, 75.49)
	0.68
	0.13 (0.04, 29.64)
	0.20 (0.04, 9.53)
	0.77

	FIRMICUTES
	
	
	
	
	
	

	Streptococcaceae
	0.58 (0.22, 1.57)
	1.64 (0.29, 2.09)
	0.28
	0.66 (0.27, 2.10)
	1.70 (0.58, 9.90p)
	0.02

	Enterococcaceae
	0.02 (0.01, 0.10)
	0.02 (0.01, 0.20)
	0.62
	0.04 (0.00, 0.19)
	0.06 (0.02, 0.15)
	0.67

	Lachnospiraceae
	6.10 (1.62, 17.03)
	5.25 (4.03, 12.93)
	0.96
	0.43 (0.02, 7.02)
	0.15 (0.02, 7.86)
	0.80

	Peptostreptococcaceae
	0.00 (0.00, 0.04)
	0.01 (0.00, 0.02)
	0.71
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.05)
	0.01

	PROTEOBACTERIA
	
	
	
	
	
	

	Alcaligenaceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.71
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.01)	
	0.04

	Campylobacteraceae
	0.00 (0.00, 0.00)
	0.00 (0.00, 0.00)
	0.65
	0.00 (0.00, 0.01)
	0.00 (0.00, 0.00)
	0.03

	Enterobacteriaceae
	13.75 (4.46, 27.77)
	10.39 (4.48, 45.10)
	0.87
	34.18 (12.79, 50.3)
	25.52 (8.38, 43.93)
	0.35

	P bolded if ≤0.05 and calculated using non-parametric Mann-Whitney Tests 

	* FDR q-value ≤0.05


Table S7. Regression models of ASM use and C. difficile (n=875)
	
	
	C. difficile colonization
	C. difficile abundance*

	 
	 
	OR (95% CI)
N=875
	p
	aOR (95% CI)
N=859
	p
	ß (95% CI)
N=875
	p
	aß (95% CI)
N=859
	p

	PPI
	No
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	
	Yes
	0.86 (0.26-2.83)
	0.81
	1.10 (0.33-3.61)
	0.88
	-0.87 (-2.69, 0.94)
	0.34
	-0.47 (-2.22, 1.29)
	0.6

	H2RA
	No
	Reference
	
	Reference
	
	Reference
	
	Reference
	

	 
	Yes
	2.27 (1.13-4.51)
	0.02
	2.21 (1.09-4.48)
	0.03
	1.49 (0.36,2.62)
	0.01
	1.36 (0.27, 2.47)
	0.02



*Log transformed C. difficile abundance by qPCR. †Adjusted for adjusted for birthmode, antibiotics use in the first 3 months of life, breastfeeding at 3 months of age.



Table S8. Regression models of ASM use, C. difficile and asthma and BMI at age 5 years
	
	
	Asthma at 5 years

	 
	 
	Model 1: Unadjusted OR (95% CI)
	p
	Model 2: Unadjusted OR (95% CI)
	p
	Model 3: Adjusted OR 
(95% CI)
	p

	N
	
	2,137
	
	2,107
	
	2,107
	

	PPI 
	No
	Reference
	
	Reference
	
	Reference
	

	
	Yes
	2.41 (0.92-6.31)
	0.07
	2.37 (0.91-6.21)
	0.08
	2.45 (0.93-6.43)
	0.07

	H2RA 
	No
	Reference
	
	Reference
	
	Reference
	

	
	Yes
	1.24 (0.53-2.91)
	0.62
	1.22 (0.52-2.87)
	0.65
	1.18 (0.50-2.78)
	0.70

	N
	
	777
	
	649
	
	626
	

	C. difficile colonized
	No 
	Reference
	
	Reference
	
	Reference
	

	 
	Yes
	1.49 (0.98-2.25)
	0.06
	1.08 (0.56-2.10)
	0.82
	0.96 (0.48-1.89)
	0.90



	
	
	BMI z score at 5 years

	 
	 
	Model 1: Unadjusted ß 
(95% CI)
	p
	Model 2: Unadjusted ß 
(95% CI)
	p
	Model 3: Adjusted ß 
(95% CI)
	p

	N
	
	2,362
	
	2,358
	
	2,358
	

	PPI 
	No
	Reference
	
	Reference
	
	Reference
	

	
	Yes
	0.13 (-0.19, 0.45)
	0.42
	0.13 (-0.19, 0.45)
	0.41
	0.16 (-0.16, 0.48)
	0.33

	H2RA 
	No
	Reference
	
	Reference
	
	Reference
	

	
	Yes
	0.04 (-0.16, 0.25)
	0.68
	0.04 (-0.16, 0.25)
	0.68
	0.02 (-0.19, 0.22)
	0.88

	N
	
	717
	
	714
	
	714
	

	C. difficile colonized
	No 
	Reference
	
	Reference
	
	Reference
	

	 
	Yes
	0.31 (0.16, 0.46)
	<0.001
	0.31 (0.15, 0.46)
	<0.001
	0.25 (0.10, 0.41)
	0.001



Model 1: unadjusted; model 2: unadjusted, restricted to those with non-missing data on birthmode, breastfeeding and antibiotics; model 3: adjusted for birthmode, antibiotics use in the first 3 months of life, breastfeeding at 3 months of age. 
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Indices (#, 95% CI)



% (n) Chao 1 Shannon Simpson



BF - PPI - (reference) 44.93 (439) 212.90 (208.36, 217.45) 3.27 (3.19, 3.33) 0.76 (0.75, 0.77)



BF - PPI + 0.72 (7) 229.52 (198.95, 260.09) 3.39 (2.76, 4.03) 0.77 (0.67, 0.87)



BF + PPI - 53.74 (525) 188.07 (184.48, 191.66) * 2.89 (2.84, 2.94) * 0.72 (0.71, 0.73) *



BF + PPI + 0.61 (6) 171.96 (143.85, 200.07) * 2.67 (2.00, 3.34) * 0.66 (0.50, 0.83) 



*Kruskal-Wallis p-value ≤0.05 compare to the reference 
BF = exclusive breastfeeding at 3-months of age
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44.93 (439) 212.90 (208.36, 217.45) 3.27 (3.19, 3.33) 0.76 (0.75, 0.77)

BF -PPI +

0.72 (7) 229.52 (198.95, 260.09) 3.39 (2.76, 4.03) 0.77 (0.67, 0.87)
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53.74 (525) 188.07 (184.48, 191.66) * 2.89 (2.84, 2.94)* 0.72 (0.71, 0.73) *

BF + PPI +

0.61 (6) 171.96 (143.85, 200.07) * 2.67 (2.00, 3.34)* 0.66 (0.50, 0.83) 

*Kruskal-Wallis p-value ≤0.05 compare to the reference 

BF = exclusive breastfeeding at 3-months of age
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