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Background

Disruption of the infant gut microbiota has been linked
to long-term health outcomes, including obesity and
allergic disease [1]. Antibiotics can significantly alter the
microbiota [2], but evidence is scarce for the long-term
effect of antibiotic exposure during the perinatal period
(shortly before or after delivery). Our research aimed to
determine the impact of infant and maternal perinatal
antibiotic exposure on the infant gut microbiota at
1 year of age.

Methods

Antibiotic exposure in the perinatal period was docu-
mented by retrospective hospital chart review of
184 Manitoban infants enrolled in the Canadian Healthy
Infant Longitudinal Development (CHILD) Study. Data
on mode of delivery, indications for treatment, and
maternal health status were also collected. Gut micro-
biota composition (relative abundance of select taxa
chosen for their previous association with antibiotic
exposure or health outcomes) was determined by Illu-
mina 16S rRNA sequencing of fecal samples collected at
1 year of age. Microbiota diversity was characterized
using Chaol Richness Estimator, Shannon Diversity
Index, and Simpson Diversity Index.

Results

Of the 184 infants, 8 (4.4%) received intravenous anti-
biotics during the perinatal period for suspected sepsis.
Seventy-two (39.1%) mothers received antibiotics shortly
before or after delivery, resulting in indirect antibiotic
exposure of the infant via placental transfer or breast
milk. Indirect perinatal antibiotic exposure did not alter
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the 1 year old infant’s overall microbiota diversity; how-
ever, these infants had an increased relative abundance
of Clostridium (p=0.04). Infants who were both directly
and indirectly exposed to antibiotics had increased
microbiota diversity at 1 year of age (p<0.03 for Shan-
non and Simpson diversity indices computed at Family
and Genus levels). These infants also had a lower rela-
tive abundance of the phylum Bacteriodetes (p=0.03),
and increased relative abundance of the genus Akker-
mansia (p=0.03) and the phylum Proteobacteria
(p=0.02). Similar trends were observed following stratifi-
cation by mode of delivery, premature rupture of
membranes, presence of Group B Streptococcus, breast-
feeding, and postnatal antibiotics (throughout the first
year); except for the decrease in Bacteroidetes, which
was attenuated in breastfed infants.

Conclusions

Antibiotics administered at birth are associated with long-
lasting changes to the infant gut microbiota, increasing
overall diversity and modifying community composition
until at least 1 year of age. Maternal perinatal antibiotics
may also influence infant gut microbiota composition.
Going forward, we will conduct comprehensive microbiota
analyses and investigate how antibiotic-associated changes
ultimately influence health outcomes during later
childhood.
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