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A decade ago, many believed that reducing methicillin-resistant Staphylococcus aureus
(MRSA) bloodstream infections (BSIs) by 50% was unachievable; in England the total
declined by ~90% from its peak.! Similar incredulity surrounded a target in England to
decrease Clostridium difficile infections by 30%, and yet today these number ~75% fewer.!
These stark improvements are contrasted by an inexorable rise in Gram-negative (GN) BSls;
since 2012-13, Escherichia coli BSIs have increased by ~25% in England (from ~32,000 to
~41,000 in 2016-17), and so now dwarf MRSA BSls at their peak by a ratio of about 5:1, and
today by almost 50:1.' The increasing incidence of E. coli BSl is an international
phenomenon. Between 2005-14 in a stable cohort of 32 hospitals in central France, the
incidences of E. coli BSI more than doubled for community-acquired (CA) cases aged >75
years, CA-BSIs of digestive origin in patients aged 60-74 years, HA BSls, and BSIs associated
with extended-spectrum B-lactamase-producing strains.? Also, national surveillance data
from Switzerland show significant increases in the incidence of BSIs caused by E. coli, and
non-E. coli Enterobacteriaceae (p<0.001) between 2008-14.3 Hence, the scale of the new
National Health Service (NHS) ambition to reduce healthcare-associated (HA) GNBSIs by 50%

by 2021 in England is daunting.*

So, where do we start? Firstly by looking backwards. Improvements in infection prevention
practice, and antibiotic prescribing changes, helped achieve large reductions in MRSA BSI
and CDI incidences, but have not stemmed the tide of GNBSIs.>® This means that more of
the same will not be sufficient. However, as previously demonstrated, the NHS is
particularly well placed to deliver multi-modal infection prevention programmes that will be
needed if we are to succeed with the HA GNBSI ambition. Notably, risk factor data and
information on which interventions were/were not effective in the MRSA and CDI reduction
era were not systematically recorded at a national level. It will be important to maximise
the value of risk factor data collected via the Public Health England’s Data Capture System.
Indeed, this system will identify according to the data submitted which GN BSls are HA,
according to pre-set criteria.* In addition, the increased access to antibiotic prescribing and
resistance data provide more opportunities to compare practice and potential risk factors

for the selection of BSI pathogens.’

Of note, Gram-negative bacilli are endogenous potential pathogens and there is not good

evidence to support cross-infection as a major contribution to HA GNBSIs. It is reasonable



to assume that maintenance of the current standards of infection prevention practice will
limit the risk of cross-infection by enterobacteriaceae, although targeted improvements
here could still be beneficial. So, interventions should attempt to reduce the risk of
translocation and/or the selection of these bacteria. The continuing drive to eliminate
unnecessary antibiotic prescribing could be beneficial here. Antibiotic exposure can have
profound effects on the composition of the gut microbiome; frequently this is associated
with reduced diversity and expansion of proteobacteria, including E. coli and related GN
bacilli.® Such antibiotic-induced selection pressure could theoretically predispose to BSI,
either via translocation of bacteria from the gut to blood, or indirectly by increased risk of
contamination of skin or devices (e.g. urinary catheters). Thus, eliminating unjustified

antibiotic administration, including overlong courses remains a worthwhile goal.

Enhanced surveillance of over 1700 E. coli BSls in 35 hospitals across England showed, as
expected, that the urogenital tract was the most frequently reported source of infection
(51.2% of cases).® Prior urinary tract infection treatment was the largest risk factor
associated with this source. Previous healthcare exposure within one month occurred in
half of the patients; between one third and one fifth of these had antimicrobial therapy or
urinary catheterization. Such observational data suggest that optimising urinary catheter
care (including using this only when clearly required and for as short a duration as possible),
and improved antibiotic management of urinary tract infections should be targeted initially.
The next most common ‘sources’ of E. coli BSI were considered to be hepatobiliary,
gastrointestinal and neutropenia. Thus, on a pure numbers basis, it makes sense to target

the above index diseases to make the greatest inroads to reducing HA GNBSlIs.

In the above surveillance study more than two-thirds of patients had a positive blood
culture taken by 1 day after admission.® This fact strongly endorses the need for a whole
health economy approach to reducing (even HA) GN BSIs. Cases should be reviewed locally
to determine what are the most common sources of infection. Interventions should initially
focus on ensuring that recommended management pathways are being followed optimally,
especially in the index diseases outlined above. Local intervention plans should be tailored
initially from the available best practice infection prevention bundles. It will be important to

keep good records about interventions, especially evidence on the extent of compliance



with guidelines and local plans. Such carefully assessed data will be needed to identify

potential new intervention strategies that can then be further explored across the NHS.

HA GN BSls are a healthcare safety issue. They are associated with excess morbidity,
mortality and hospital length of stay.’® We should not accept the continuing increasing
incidence of these infections as an inevitability. It is plausible that concerted practice
changes could be effective in reducing HA GNBSIs in England. Whilst this is undoubtedly a
major challenge, are the prospects of success really less realistic than the targets that were

met and surpassed for MRSA and CDI?
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