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Abstract

This was a retrospective case-control study over 14 years comparing characteristics of
neonates who developed E.coli bacteraemia with matched infant controls whose mothers
were colonised with E.coli on high vaginal swab but who did not develop bacteraemia.
Data was obtained from maternal and neonatal charts, the laboratory data-base was
analysed to identify possible risk factors for E.coli bacteraemia. 21 cases and 38 controls
were identified. The data showed no difference in gender, maternal age, white cell count,
or cord pH. Significant differences were found in gestation (33 vs. 39.5wks p<0.01),
weight (1.64 vs. 3.08 kg p<0.001) and duration of preterm, pre-labour rupture of
membranes (pPROM) (6 vs. 2.9 days p=0.04) between cases and controls. Risk factors
for E.coli bacte-raemia were identified, most notably duration of pPROM. A re-evaluation
of antimicrobial therapy in neonates with a maternal pPROM >5 days is advised.

Introduction

Neonatal sepsis is a major cause of neonatal morbidity and mortality in term and preterm
infants. The timely identification of infants at risk of infection is of particular importance in
the vulnerable preterm group® and is a major focus of microbiological research in the
Rotunda Hospital. E.coli accounts for approximately 14.1% of early onset sepsis, i.e.
sepsis before 72 hours of age in our centre. E.coli is the second most common pathogen,
along with coagulase negative Staphylococcus, after group B Streptococcus (GBS)z2.

Internationally, E.coli causes approximately one quarter of early onset sepsis in
newborns and carries a significant mortality, leaving one third of survivors with
subsequent neurodevelopmental morbidity3+. The morbidity associated with E.coli sepsis
is more severe than that seen with group B Streptococcus septicaemias. Prospective
studies show that the majority of women who are colonised with E.coli on high vaginal
swabs do not transmit the organism to their newborn infante. In early 2016 E.coli was
identified by our research group as a major research focus, aiming to identify infants at
particular risk of developing bacteraemia. The early identification of infants at higher risk
for bacteraemia would allow earlier antimicrobial intervention that could improve neonatal
morbidity and mortality. Our group is concerned that by empirically targeting prophylactic
cover for GBS we may inadvertently promote a reduction in commensal flora inhibition
of E.coli, thereby increasing the risk of subsequent E.coli infection. The aim of this study



was to evaluate the characteristics of neonates who develop E.colibacteraemia and their
mothers and compare such cases with controls. Controls were infants whose mothers
carried E.coli on high vaginal swab (HVS) at the time of delivery but whose infants did not
progress to develop E.coli bacteraemia.

Methodology

This was a retrospective case control study carried out in the Rotunda hospital Dublin, a
tertiary neonatal referral centre with over 9,000 deliveries per annum. Our cases
consisted of all early-onset E.coli sepsis over a 14 year period (2001-2014) which were
confirmed on blood culture. Cases were identified using the hospital’s laboratory
database which keeps record of all positive blood cultures. No exclusion criteria were
applied to this group: any infant who had a positive blood culture for E.coli during the
study period outlined was included in our cases. For our control group we collated a list
of patients presenting during the same time period in chronological order of presentation.
These comprised infants of mothers who had a positive HVS for E.coli within 24 hours of
delivery of their child but did not develop subsequent E.coli bacteraemia. Patient hospital
records were compared with birth records to ensure the positive swab was taken within
24 hours of delivery. We targeted a 2:1 control to case ratio to power our study and
increase statistical significance. 38 controls fitted the inclusion criteria of a positive HVS
for E.coli within 24 hours of delivery with an asymptomatic child.

Maternal and neonatal charts were examined to initially collect the data on both cases
and controls. The electronic laboratory system was used to obtain microbiological and
pathological data missing in patient records. Data on 61 variables was collected on both
groups using excel and then analysed using SPSS v.24. The data on the case and control
groups was then compared to identify differences between the two groups. We identified
possible risk factors for neonatal E.coli sepsis from our collected data. Ethical approval
was sought from the Rotunda hospital ethics committee and granted prior to study
commencement.

Results

Between 2001 and 2014 21 neonates were confirmed with E.coli bacteraemia in the
Rotunda Hospital, and a further 38 controls were identified with
maternal E.coli colonisation on HVS who did not develop newborn infection. Significant
differences were found between the two groups, which are summarised in table 1. The
median (range) gestational age of the case group was 33.1 weeks (24-40+2) which was
statistically different to the control group with a gestational age of 39.5 weeks (30+6-
41+6), (p<0.01). The median (range) weight of our cases was 1.64kg (0.69-3.97) versus
3.08kg (1.06-4.39) in controls (p<0.01). pPROM (Pre-term Pre-labour rupture of
membranes) was found in 47.6% of cases (n=10) versus 15.8% of controls (n=6). A
significant finding was in relation to duration of pPPROM. In our cases, pPROM was for a
median of 6 days (1-46) whereas in the control group the median duration was 2.9 days
(1.6-18) (P<0.01). There was no significant difference between groups in terms of gender,
maternal age, and maternal white cell count (WCC) or cord pH.



Table 1. Demographics of Case vs. Controls

Cases Median : Controls Median : P values
Number 21 38 N/a
Gestation (weeks) 331 395 <0.01
(24-40+2) (30+6-41+6)
Weight (kgs) 1.64 3.08 <0.01
(0.69-3.97) (1.06-4.39)
PPROM (days) N=10 N=6 <0.01
6 29
(1-46) (1.6-18)
Male 9 17
Female 12 21
Maternal Age (years) 32 30 0.29
(22-45) (18-50)
Discussion

This study has identified a number of risk factors for the development of early-onset
neonatal E.coli sepsis. These included an earlier gestation, lower birth weight and an
increased duration of pPROM. The lower gestational age can explain the lower birth
weights found in affected cases; however duration of pPPROM is a separate and important
risk factor.

We believe that patients who are premature, with a combination of low birth weight and
pPROM can be considered at an increased risk of developing E.coli bacteraemia. These
risk factors for E.coli bacteraemia are consistent with published literature looking at
similar patient numbers, where intrapartum fever, pPROM, birth weight and onset of
sepsis in the first day of life were associated with E.coli sepsis rather than GBS sepsis’.

The most important of the factors identified is duration of pPPROM. The duration of pPPROM
could indicate a window for possible prophylactic pharmacological intervention. It may be
necessary to reevaluate the choice of antimicrobial therapy in order to target gram
negative bacteria in mothers experiencing pPROM with infants of a low gestational age.
The risk associated with pPROM is significant as pathogens in neonatal sepsis are
frequently acquired during passage through the birth canals. This is especially important
considering emergence of resistant strains of E.coli, some of which are now known to be
both Ampicillin and Gentamicin resistant. The implications of resistant E.coliare
significant as infections with E.coli have a worse outcome in the neonatal population. To
date there do not seem to be identifiable risk factors for cohorting women into groups
which may be colonised with resistant strains of E.colie®. In the context of pPROM,
antenatal antibiotics are administered in our centre if the duration of rupture of
membranes is >18hours. Previous studies have found that while this is effective in



eradication of group B Streptococcus it is rarely effective at preventing E.coli infections?:.
A concern with using Erythromycin for pPROM is that it can lead to eradication of non-
pathogenic commensal flora in the vagina, leading to over growth of Gram negative
organisms such as E.coli. The depletion of Lactobacilli in the vagina has been shown to
be exacerbated in pPROM through use of Erythromycin2. Thus to prevent early onset
Gram negative sepsis in the setting of pPROM, it may be necessary to
consider Lactobacillisupplementation for these women. This is increasingly important
given the rise of antimicrobial resistance in European E.coli strains. A recent study
looking at over two decades of data in Spain found that there is growing evidence of
increased resistance to Gentamicin and Ampicillin amongst E.coli strains, further
stressing the vital importance of stringent antimicrobial stewardship. They also found that
in their cohort of patients the incidence of E.coli sepsis was increasing. This emphasises
that empiric antibiotic therapy may have to be reviewed where risk factors exist
for E.coli neonatal infection.

The limitations of our study include that it was a retrospective study and as such we had
incomplete data sets for certain data points in both our case and control populations. The
number of both cases and controls in our study was also a limiting factor, we had originally
targeted a 2:1 control to case ratio but when we reviewed our database we did not have
sufficient numbers to achieve this. However as one of largest maternity centres in Ireland
we feel the case number cannot be overlooked. During the study period approximately
112,000 live births occurred in our centre and we feel on this basis our study provides
information on a realistic rate of early-onset E.coli bacteraemia. Our controls and cases
were not matched for gestation or age as the two groups were too heterogeneous;
however the two groups were matched as all mothers were E.coli positive on HVS at the
time of delivery. As a lot of our data was collected from a chart review we relied on
adequate documentation, it is possible that some outcomes were either not documented
or documented incorrectly. Due to our sample size it is also difficult to draw any firm
conclusions from our data; we however hope that this will contribute to the already existing
pool of data which may be used in the future for review.

For infants born prematurely, especially in the setting of pPROM with latency to delivery
of a few days, additional cephalosporin treatment should be considered in order to treat
possible Gram-negative sepsis and meningitis.
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