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To screen or not to screen mothers of preterm infants for
extended-spectrum beta-lactamase-producing
Enterobacteriaceae (ESBL-E)
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Neonatal sepsis represents one of the most frequent complications
for newborns hospitalized in a neonatal intensive care unit (NICU).1

In addition to the high incidence of neonatal sepsis, it is associated
with increased mortality.2 Interestingly, neonates suffering from
sepsis with Gram-negative bacteria are at a higher risk of death
compared with Gram-positive.3 The number of multidrug-resistant
Gram-negative bacteria, including extended-spectrum β-lactamase
(ESBL)-producing Enterobacteriaceae (ESBL-E), is increasing world-
wide not only in the hospital but also in the community.4 ESBL-E
have been reported to take over the leading role as causative agents
of neonatal infections that result in increased neonatal morbidity
and mortality.5 Several outbreaks in NICUs due to multidrug-
resistant Klebsiella pneumoniae have been reported recently.6,7 Even
more dramatic, temporally separated case clusters of New Delhi
metallo-beta-lactamase (blaNDM) and carbapenemase producing
K. pneumoniae have been observed in a NICU in Nepal.8 The
emergence of these transmissible carbapenemases makes it
particularly essential to understand and subsequently prevent the
transmission of multidrug-resistant bacteria on neonatal wards.
Colonization of the neonatal gut begins at, and most likely even

before, the time of birth. This is a crucial process as beneficial
functions of the commensal bacteria may be particularly
important in the immature intestine of newborns. Bacteria that
first colonize the neonatal gut are from different sources. This
includes the maternal microbiota from skin, vagina, rectum, but
also bacteria from the neonatal ward in case of hospitalization.9

Acquisition of maternal flora by neonates can occur during labor
and through direct (hands and kangorooing) and indirect contacts
(for example, breast milk) after birth. Transmission of ESBL-E on
neonatal wards is suspected to be a product of import into and
spread within the NICU.10

In this month’s issue of the Journal, Rettedal et al.11 highlight the
fact that maternal–neonatal transmission constitutes a substantial
risk for colonization of infants with ESBL-E. Even though the
prevalence of ESBL-E carriage among pregnant women in this
Norwegian cohort is low (2.9%), the maternal–neonatal transmission
rate turned out to be 36%. Recently, we reported the prevalence of
ESBL-E among mothers of very low birth weight (VLBW, o1500 g)
infants to be 11.1% (15 of 135) in a German NICU. However, ESBL-E
screening only included those mothers with expected complications
of birth and thus a higher risk of colonization. In our study, we also
identified the mother as most important risk factor for colonization
with ESBL-E among VLBW (o1500 g) infants.12

Continuous surveillance of neonates by weekly screening for
multidrug-resistant bacteria is recommended for NICUs to decrease
neonatal acquisition of resistant bacteria.10,13 Considering the
findings mentioned above, in addition to screening of preterm
infants, it also seems reasonable to screen their mothers for ESBL-E.
These measures should be restricted to preterm infants and their
mothers owing to their substantially higher risk to develop neonatal
sepsis compared with term infants.14 However, the identification of
the mother as colonized with ESBL-E and therefore a risk to their

infants should not lead to any barriers between mother and child.
The higher fatality rate of neonatal infections with ESBL-E is most
likely due to inadequate antibiotic treatment.15 Therapeutic
mismatch has been reported as the most important reason for
complicated courses of infection, increased lengths of stay,
infection-related mortality and neurodevelopmental delays.13 This,
however, should not encourage an uncritical use of second- or
third-line antibiotics (for example, carbapenems) in all neonates
with suspected sepsis.13 Screening for maternal ESBL-E should
rather lead to an early choice of appropriate antibiotic therapy in
case of a systemic neonatal infection.
Rettedal and colleagues show that only 14 of 26 (53.9%)

pregnant women tested positive for ESBL-E at the 36th gestational
week were still positive when admitted to the obstetrics for
delivery. Thus, it seems to be most reasonable to screen mothers of
preterm infants for ESBL-E during delivery. Subsequently, good
communication between obstetrical wards and NICUs is required
to transfer positive screening results.
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