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Implications of intrapartum azithromycin on neonatal
microbiota
A randomised controlled trial recently reported by
Tita and colleagues1 in the New England Journal of Medicine
found that azithromycin, given in addition to a standard
cephalosporin prophylaxis before incision for cesarean
births, reduced maternal infections without aﬀecting
neonatal outcomes. However, the authors did not discuss
potential neonatal dysbiosis from perinatal antibiotic
exposure, the consequences of which might have longlasting implications.
Tita and colleagues’ conclusion—that there were no
signiﬁcant between-group diﬀerences in serious neonatal
complications—was based on short-term observations
unlikely to yield negative or positive results. Antibiotic
exposure can cause signiﬁcant, long-lasting eﬀects on gut
microbiota. Speciﬁcally, intrapartum antibiotics have been
shown to cause infant gut dysbiosis. The CHILD study,2 a
prospective cohort study of Canadian infants followed up
over a period of 2 years, found that infant gut microbiota
diﬀered signiﬁcantly with intrapartum antibiotic
prophylaxis exposure.2 Moreover, antibiotic-induced
alteration of physiological gut microﬂora has been shown
to last into adulthood.3
Infant gut dysbiosis has been associated with various
long-term negative and costly health consequences.4
As antibiotics indiscreetly halt beneﬁcial microbiota,
opportunistic pathogens occupy previously unavailable
ecological niches.5 The long-term eﬀects of this
dysbiosis have been linked to increased susceptibility to
autoimmune diseases such as type 1 diabetes, multiple
www.thelancet.com/infection Vol 17 March 2017

sclerosis, and inﬂammatory bowel disease, as well as
obesity and non-alcoholic steatohepatitis.6 Dysbiosisassociated neonatal immune system dysregulation has
also been associated with development of childhood
allergies and asthma in industrialised countries.6 Dysbiosis
might be particularly relevant for preterm infants,
especially very-low-birthweight infants, in whom gut
microbiota imbalance between Gram-negative bacilli
and anaerobic bacteria is associated with necrotising
enterocolitis and sepsis, major causes of morbidity and
mortality.7
Macrolide antibiotics in particular have a high potential
for altering microbiota. In a large Finnish cohort study,8
penicillin use in early life had only a small eﬀect on
intestinal microbiota, whereas macrolide use correlated
with substantial, long-standing shifts from normally
dominant Gram-positive phyla to Gram-negative species.
This alteration was associated with asthma and obesity in
children aged 2–7 years.8
These data suggest that use of expanded intrapartum
surgical prophylaxis with azithromycin might cause
long-term infant harm. Although the potential for
infant harm should not overshadow proven beneﬁt in
maternal outcomes, the optimal timing of administration
of azithromycin prophylaxis remains unknown and
could reduce negative eﬀects in infants. Earlier studies
on expanded antibiotic prophylaxis for cesarean births
showed reductions in postoperative endometritis and
wound infection with azithromycin given after cord
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clamp.9,10 This dosing schedule might retain most, if
not all, of the maternal beneﬁt while reducing neonatal
antibiotic exposure, because azithromycin is transported
rapidly across the placenta, maintains high uterine
concentrations, and has a 72 h half-life.11
Although surgical prophylaxis primarily reduces the
bioburden suﬃciently to allow the immune system to
clear remaining bacteria contaminating surgical sites,
treatment regimens eradicate already established
infections.12 Azithromycin targets genital tract microbes
such as mycoplasma and ureaplasma that are commonly
linked to post-partum infections.1 The azithromycin
prophylactic dose used by Tita and colleagues (500 mg
given once intravenously) is equivalent to 1 g of oral
therapy with respect to bioavailability, and is an eﬀective
treatment for almost all genital tract infections. By
contrast, cefazolin, the standard prophylactic antibiotic
for cesarean births, mainly targets skin ﬂora, has a 2 h
half-life, and requires a multiday and multidose regimen
for wound infection treatment. Thus, the timing of
surgical prophylaxis is crucial for cefazolin, which has
a greater eﬀect in reducing surgical site infections
with dosing before incision than after cord clamp.13
However, given azithromycin’s unique pharmacokinetic
and pharmacodynamic properties, in theory, maternal
infectious outcomes related to the timing of azithromycin
administration should not diﬀer.
According to the American Society of Health-System
Pharmacists, the Infectious Diseases Society of America,
the Surgical Infection Society, and the Society for
Healthcare Epidemiology of America, antimicrobials used
for surgical prophylaxis should ideally “have no adverse
consequences for the microbial ﬂora of the patient”.14 In
the case of cesarean births, the eﬀects of prophylactic
antibiotics need to be considered on both the mother
and the child. To date, no studies have compared
azithromycin given at skin incision with azithromycin
given after cord clamp, and none have compared various
dosing strategies. Further research is needed on cesarean
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prophylactic antibiotic type, dose, and timing to maximise
improvement in both maternal and infant, and shortterm and long-term, outcomes.
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