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BLOOD STREAM INFECTION REPORT

1.0 EXECUTIVE SUMMARY

1.1 This report outlines the situation in Cumbria in relation to the incidence 
of healthcare associated gram negative blood stream infections and 
the issue of antimicrobial resistance. The report also provides an 
overview of the work that is being undertaken in Cumbria in order to 
reduce the number of gram negative blood stream infections and to 
slow down the development of resistance to antimicrobials.

1.2 Gram negative blood stream infections are believed to have 
contributed to 5,500 patient deaths in 2015 and we are seeing a steady 
year on year increase in these infections. Risk increases with age with 
the majority of infections seen in the elderly.

1.3 Antibiotics are important medicines that have been used to treat 
bacterial infections for 70 years. They revolutionised the treatment of 
bacterial infections as before their discovery there was no effective 
treatment for these conditions. However bacteria have a range of ways 
to develop resistance to antimicrobial therapy.

1.4 Antimicrobial resistance (AMR) is a global issue affecting all countries 
and all populations.

1.5 Preventing infections from occurring in the first place is one of the best 
ways to reduce the need to prescribe antibiotics and prevent 
antimicrobial resistance (AMR). Every infection prevented reduces the 
need for and use of antimicrobials, which in turn lessens the potential 
for development of resistance.

1.6 In 2016 the government announced its ambition to halve the number of 
Gram negative blood stream infections (GNBSI) by 2021.

1.7 In January 2019 the UK Government published its national five-year 
action plan to tackle antimicrobial resistance. This action plan builds 
on the work and achievements of the previous UK AMR strategy (2013 -
18) and aims to effectively contain and control antimicrobial resistance.



1.8 In Cumbria we have an overarching multi-agency Infection Prevention 
and Control Strategy Group. However in April 2017, NHS commissioner 
services in our county split and there are now different systems in 
North and South Cumbria. In practice this has made it difficult to 
ensure that the GNBSI and AMR strategies are uniform across the 
whole of our county.

1.9 Escherichia coli (E. coli) is the organism responsible for causing 
around 55% of all cases of GNBSI.

1.10 North Cumbria and the North East have the highest incidence of E. coli 
bacteraemia in England and is also recognised as being a high 
prescriber of antibiotics. During 2017 – 18 North Cumbria did not 
achieve government targets for antimicrobial prescribing but they did 
reduce antibiotic prescribing by 6% which equates to 13,000 
prescriptions.

1.11 In North Cumbria there is an established GNBSI Collaborative led by 
the North Cumbria CCG. The group works together to address the 
different arms of the government’s strategy. A number of initiatives are 
in place across the health and social care economy in North Cumbria 
to address the related issues of GNBSI and AMR. 

1.12 In North Cumbria, whilst hospital acquired cases of GNBSI has reduced 
over the previous two years, this is in small numbers and community 
onset cases are continuing to rise year on year.

1.13 Data for 2018-19 show that there were a total of 284 cases of E. coli BSI 
identified in the NCUHT laboratory. 89% of these originated in the 
community. 

1.14 The proportion of E. coli blood specimens that are resistant to any one 
of the key antimicrobials in North Cumbria is lower than the national 
average. However recent data indicate an increase in resistance 
patterns which now stands at 25.9%.

1.15 The Morecambe Bay Antimicrobial Collaborative was re-convened in 
December 2018. A task and finish group identified that there are 
marked differences in the way services work in South Cumbria due to 
the overlap with Lancashire. 

1.16 Morecambe Bay CCG are recognised as being low antimicrobial 
prescribers compared to Lancashire. However, there are pockets of 
variation in prescribing practices across the area. Morecambe Bay 
straddles South Cumbria and North Lancashire and this means we are 
not easily able to get specific data for the south of our county. 

1.17 Whilst we know that MBCCG is recognised as being a low prescriber of 
antibiotics, anecdotally we know that some rural practices in South 
Cumbria are recognised as high prescribers.

1.18 The data for 2018-19 indicate that cases of E. coli BSI in Morecambe 
Bay have, reduced with 264 cases identified in the UHMBFT laboratory. 
84% of these cases originated in the community.



1.19 During 2016-17 there was a noticeable rise in antibiotic resistance in 
Morecambe Bay, peaking at 40% in Q2 2017. This was considerably 
higher than for the Lancashire and South Cumbria Region and for 
England as a whole. Since then, whilst there has been fluctuations in 
resistance patterns, the level is currently at 29.4% compared to the 
average for England which is 33.4%

1.20 Overall the two different NHS systems in Cumbria present specific 
challenges to delivering a uniform GNBSI and AMR agenda across our 
county.

2.0 RECOMMENDATION

2.1 The Health and Wellbeing Board is asked to note this report.

3.0 BACKGROUND 

3.1 This report outlines the situation in Cumbria in relation to the incidence of 
healthcare associated gram negative blood stream infections and the issue 
of antimicrobial resistance. The report also provides an overview of the work 
that is being undertaken in Cumbria in order to reduce the number of gram 
negative blood stream infections and to slow down the development of 
resistance to antimicrobials.

Colin Cox
Director of Public Health

23 October 2019 

Contact: Fiona McCredie
fiona.mccredie@cumbria.gov.uk
Mob: 07900 668648
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APPENDIX

Health Protection Assurance Report to the Health and Wellbeing Board 
August 2019

This report is the second in a series of reports which support the Director of Public 
Health in his statutory responsibility to provide assurance to the Health and 
Wellbeing Board and to Cumbria County Council in relation to protecting the 
population of Cumbria from risks and threats to their health.
The Cumbria Health Protection Oversight Group (HPOG) provides a framework for 
health protection assurance across Cumbria. The group’s function is to inform, 
advise and update the Health and Wellbeing Board through the Director of Public 
Health who serves as the accountable officer for health protection in the County. 
This ensures a coordinated approach to the health protection duties of the Director 
of Public Health, Cumbria County Council.
This report outlines the situation in Cumbria in relation to the incidence of 
healthcare associated gram negative blood stream infections and the issue of 
antimicrobial resistance. The report also provides an overview of the work that is 
being undertaken in Cumbria in order to reduce the number of gram negative blood 
stream infections and to slow down the development of resistance to antimicrobials.
Explanation of Terms Used in this Report.
A healthcare associated infection (HCAI) is an infection that has developed either 
as a direct result of healthcare interventions such as medical or surgical treatment, 
or from being in contact with a healthcare setting1

Healthcare-associated infections cover any infection contracted:

 as a direct result of treatment in, or contact with, a health or social care 
setting

 as a result of healthcare delivered in the community

 outside a healthcare setting (for example, in the community) and brought in 
by patients, staff or visitors and transmitted to others (for example, 
norovirus).

Blood stream infection is when bacteria from an infection such as a urinary tract 
infection enters the blood stream and is actively multiplying. 
Gram negative bacteria is a term used to describe how the bacteria look under the 
microscope. The significance is that Gram negative bacteria are on the whole less 
sensitive to antibiotics as their cell wall has a protective influence against these 
medicines.
The term antimicrobials refers to all anti-infective treatments. This includes antiviral, 
antibacterial, antifungal and antiparasitic agents.
Antimicrobial stewardship is a coordinated approach that promotes the appropriate 
use of antimicrobials (including antibiotics), improves patient outcomes, reduces 
microbial resistance, and decreases the spread of infections caused by multidrug-
resistant organisms.
  1Nice (2016) Healthcare-associated infections. Quality Standard: www.nice.org.uk/guidance/qs113

http://www.nice.org.uk/guidance/qs113


Background to the Issue.
Gram negative blood stream infections are believed to have contributed to 5,500 
patient deaths in 2015 and we are seeing a steady year on year increase in these 
infections. Risk increases with age with the majority of infections seen in the 
elderly.
Antibiotics are important medicines that have been used to treat bacterial infections 
for 70 years. The first antibiotic, penicillin was discovered in 1928 by Alexander 
Fleming a Professor of bacteriology at St Mary’s Hospital in London. This 
revolutionised the treatment of bacterial infections as before their discovery there 
was no effective treatment for these conditions.
Antibiotics work by either disrupting the processes that bacteria need to survive or 
by preventing them from reproducing. 
However bacteria have a range of ways in their armoury to develop resistance to 
antimicrobial therapy. Infections caused by resistant microorganisms often fail to 
respond to conventional treatment. This can result in prolonged illness and a 
greater risk of death. Furthermore, the development of new antibiotics by 
pharmaceutical companies is not keeping up with the development of antimicrobial 
resistance. There have been no new classes of antibiotics developed since the 
1980s. This means that we are facing a future where we could return to the pre 
antibiotic age and we may not be able to treat bacterial infections. Currently there 
are no alternatives that could take their place.
It is conceivable that in 20 years, treatments such as chemotherapy and hip 
replacements and even simple surgery will become impossible because they rely 
on antibiotics. 
Antimicrobial resistance (AMR) is a global issue affecting all countries and all 
populations. In 2015 member states of the World Health Organisation, Food and 
Agriculture Organisation  and World Organisation for Animal Health came together 
to endorse their Global Action Plan on Antimicrobial Resistance.
Preventing infections from occurring in the first place is one of the best ways to 
reduce the need to prescribe antibiotics and prevent antimicrobial resistance 
(AMR). Every infection prevented reduces the need for and use of antimicrobials, 
which in turn lessens the potential for development of resistance.
The English Surveillance Programme for Antimicrobial Utilisation and Resistance 
Report (ESPAUR) 20172 noted that 81% of antibiotic prescribing takes place in 
primary care. Research published by Public Health England found that 20% of 
these were inappropriately prescribed. 
2PHE (2017) English Surveillance Programme for Antimicrobial Utilisation and 
Resistance (ESPAUR) 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach
ment_data/file/656611/ESPAUR_report_2017.pdf
The National Strategy.
In 2016 the government announced its ambition to halve the number of Gram 
negative blood stream infections (GNBSI) by 2021.
Escherichia coli (E. coli) is the organism responsible for causing around 55% of all 
cases of GNBSI. About half of all E. coli blood stream infections originate in the 
urogenital tract.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/656611/ESPAUR_report_2017.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/656611/ESPAUR_report_2017.pdf


In 2017-18 the government set Clinical Commissioning Groups a Quality Premium 
target to reduce the number of Gram Negative Bloodstream Infections (GNBSIs) 
and inappropriate antibiotic prescribing in at risk groups. 
The Quality Premium (QP) measure consisted of three parts:
Part a) reducing gram negative blood stream infections (BSI) across the whole 
health economy.
Part b) reduction of inappropriate antibiotic prescribing for urinary tract infections 
(UTI) in primary care.
Part c) sustained reduction of inappropriate prescribing in primary care.
CCGs were tasked with reducing the number of antibiotics prescribed in primary 
care to be equal to or less than the value of 1.161 per STAR-PU (Specific 
Therapeutic group Age-sex Related Prescribing Unit) This is a value calculated to 
reflect not only the number of patients in a practice, but also the age and sex mix of 
that group.
A further QP was set to reduce the number of the broad spectrum antibiotics co-
amoxiclav, caphalosporins and quinolones (known as the 3Cs) as a percentage of 
the total number of antibiotics prescribed in primary care to be 10% or less. 
During 2018-19 the target to reduce the total number of antibiotics was further 
reduced to 0.965 STAR-PU.
There is no QP scheme in 2019-20 although CCG performance will continue to be 
reported against the 2018-19 QP metrics to allow CCGs to report sustained 
improvement.
In January 2019 the UK Government published its national five-year action plan to 
tackle antimicrobial resistance. This action plan builds on the work and 
achievements of the previous UK AMR strategy (2013 -18) and aims to effectively 
contain and control antimicrobial resistance.
The plan concentrates on three specific ways of addressing AMR:

1. Reducing the need for and unintentional exposure to antimicrobials
2. Optimising the use of antimicrobials
3. Investing in innovation, supply and access

The plan sets out specific targets which includes:

 Halving the number of healthcare associated Gram-negative blood stream 
infections

 Reducing the number of specific drug resistant infections in people by 2025

 Reduce UK antimicrobial use in humans by 15% by 2024

 Reduce UK antibiotic use in food-producing animals by 25% between 2016 
and 2020

 Be able to report on the percentage of prescriptions supported by a 
diagnostic test or decision support tool by 2024.

The Situation in Cumbria.
In Cumbria we have an overarching multi-agency Infection Prevention and Control 
Strategy Group. The group is currently chaired by the health protection lead, 
Cumbria County Council and consists of representation from both acute trusts, 



currently Cumbria Partnership FT, CCGs, NHS England, and Consultant 
Microbiologists from each of the acute trust microbiology laboratories. 
The group has been working together since June 2016. Antimicrobial resistance is 
one area we have been working on since the group’s inception. However, in April 
2017 the Cumbria–wide Clinical Commissioning Group (CCG) split to form North 
Cumbria CCG and Morecambe Bay CCG. At the same time the services 
commissioned and managed by NHS England North East and Cumbria also split 
and the services in South Cumbria now came under the jurisdiction of NHS 
England Lancashire and South Cumbria. Currently there are two separate AMR 
groups. One in North Cumbria and one in Morecambe Bay. These are aligned to 
the local integrated care systems.
In practice this has made it difficult to ensure that the GNBSI and AMR strategies 
are uniform across the whole of our county.
North Cumbria 
North Cumbria and the North East have the highest incidence of E. coli 
bacteraemia in England3. This is illustrated in Figure 1
3 PHE (2019) Annual epidemiological commentary MRSA bacteraemia MSSA bacteraemia and C. difficile infections up to and including financial year  

April 2018- March 2019:  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815449/Annual_epidemiological_commentary_April_20

17_to_March_2019.pdf

Figure 1: Geographic Distribution of E. Coli rates per 100,000 population. 
England 2018-19

It is well documented that there are antimicrobial prescribing hotspots across 
England, and North Cumbria is recognised as being a high prescriber of antibiotics.
In North Cumbria there is an established GNBSI Collaborative led by the North 
Cumbria CCG. The group works together to address the different arms of the 
government’s strategy.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815449/Annual_epidemiological_commentary_April_2017_to_March_2019.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815449/Annual_epidemiological_commentary_April_2017_to_March_2019.pdf


Most recently a multi-agency Urinary Tract Infection Collaborative (UTI) has been 
established led by NCUHT. The purpose of this group is to focus improvement 
initiatives on prevention and management of UTIs
A number of initiatives are in place across the health and social care economy in 
North Cumbria to address the related issues of GNBSI and AMR. These include the 
introduction of a catheter passport to improve the management of patients with a 
urinary catheter, thereby reducing the risk of urinary tract infections and the 
subsequent need for antibiotics. An early warning system for recognition of sepsis 
has been introduced and a programme of antibiotic stewardship is well established.
In 2016 NCUHT had 236 cases of E. coli BSI. 189 of these were of community 
onset (80%) 45 of them were resistant to antibiotics and 33 patients died as a result 
of the infection.
 In 2017-18 NCUHT had 242 cases of E. coli BSI. Of these 31 were hospital onset 
and 211 originated in the community, meaning that 87% were of community onset.
Data for 2018-19 show that cases of E. coli BSI are still increasing with a total of 
284 cases identified in the NCUHT laboratory. 30 of these were of hospital onset 
and 254 originating in the community. This is 89% of all cases in North Cumbria. 
During 2017 – 18 North Cumbria did not achieve the 1.161 per STAR-PU target. 
However, they did reduce antibiotic prescribing by 6% which equates to 13,000 
prescriptions.
North Cumbria did not realise the 2018-19 target of 0.965 per STAR-PU, achieving 
1.12 per STAR-PU but did again achieve the target to reduce the prescribing of the 
3Cs broad spectrum antibiotics to 10% or less, achieving 8.1%.
The latest Regional Drug and Therapeutics Centre (RDTC) Antimicrobial Report for 
April 2018 - March 2019 shows that North Cumbria CCG has made good progress 
in reducing their historically high level of antibiotic prescribing and has now met the 
antibiotic items STAR PU QP Target set in 2017-18 of 1.1.61 items per STAR-PU 
and continues to steadily reduce prescribing aiming to meet the 2018/19 target of 
0.965 items per STAR PU.
The North East Commissioning Support Service (NECS), provides GPs in North 
Cumbria with their data relating to antibiotic resistance to urinary E. coli isolates six 
monthly. This allows GPs to monitor their practice. 
Figure 2 shows the downward trend in E. coli resistance to trimethoprim in north 
Cumbria. 



Figure 2

In 2015 resistance was up to 32%. Resistance patterns declined steadily until Q2 
2018 when resistance came as low as 20% indicating that antimicrobial 
stewardship strategies were effective. However since then, for three consecutive 
quarters, resistance has started to increase and currently overall resistance in 
North Cumbria to trimethoprim in E. coli urinary tract infections is 23.7%.
Figure 3 shows the rolling quarterly average proportion of E. coli blood specimens 
that are resistant to any one of the key antimicrobials i.e. gentamicin, ciprofloxacin, 
piperacillin/tazobactam, 3rd-generation cepholosporins or carbapenems. The chart 
shows that resistance patterns in north Cumbria are lower than the average for 
England. However in 2015 data indicated a rolling quarterly average proportion of 
25.3% resistance to these antibiotics, this declined during 2016 but then increased, 
and is now standing at 25.9%, higher than in 2015.



Figure 3

South Cumbria
In South Cumbria a Morecambe Bay wide Antimicrobial Collaborative was 
established in September 2016. This was led by Morecambe Bay CCG. The group 
was suspended in 2017 due to the absence of a senior member of the team. The 
group re-convened in December 2018 when it was agreed that a task and finish 
group should be established to review current activity and planned activity going 
forward in relation to the GNBSI and AMR agendas. The Task and Finish Group 
identified that there are marked differences in the way that services work in South 
Cumbria due to the overlap with Lancashire. 
Where Lancashire County Council has a dedicated Infection Prevention and 
Control (IPC) Team of nurses who provide advice and support to the nursing home 
and social care sector, in Cumbria County Council the IPC function is incorporated 
into the role of the Health Protection Team.
CPFT have focussed their work around the same three care streams as North 
Cumbria i.e. Catheter care, including catheter passports, Sepsis and AMR 
stewardship. 
UHMBFT have focussed on the HOUDINI4 model of catheter care but are planning 
to adopt the National Catheter passport.
All GP surgeries in the Morecambe Bay footprint have been provided prescribing 
guidance. In both 2017- 18 and 2018-19 Morecambe Bay CCG met both the 



targets for reduction in overall prescribing of antibiotics in primary care and the 
target to limit the prescribing of co-amoxiclav, caphalosporins and quinolones to 
10% of overall antibiotic prescribing.
MBCCG are recognised as low anti-microbial prescribers compared to Lancashire, 
however, there are pockets of variation in prescribing practice across the area. It is 
noted that some practices with higher rates of anti-microbial prescribing are in rural 
South Lakes regions.  However as data are provided on a Morecambe Bay footprint 
rather than separately for South Cumbria and North Lancashire footprints, it has not 
been possible to provide a detailed analysis of the situation in South Cumbria.
Figure 4 shows the downward trend in E. coli resistance to trimethoprim in 
Morecambe Bay. In 2015 resistance peaked at 32.3%. Resistance patterns have 
since declined and are currently 18.6%. 
Figure 4

4Adams D, Bucior H, Day G,Rimmer JA (2012). HOUDINI: making that urinary catheter disappear – 
nurse–led protocol . Journal of Infection Prevention 13(2): 44-46

Figure 5 shows the rolling quarterly average proportion of E. coli blood specimens 
resistant to any one of the five key antimicrobials, i.e. gentamicin, ciprofloxacin, 
piperacillin/tazobactam, 3rd-generation cepholosporins or carbapenems. The chart 
illustrates that in 2015, resistance levels were very low at 14.3%. However during 
2016-17 there was a noticeable rise in antibiotic resistance in Morecambe Bay, 
peaking at 40% in Q2 2017. This was considerably higher than for the Lancashire 
and South Cumbria Region (32.1%) and for England as a whole (31%). Since then, 
whilst there has been fluctuations in resistance patterns, the level is currently at 
29.4% compared to the average for England which is 33.4%



Figure 5

In 2016 UHMBFT had 244 cases of E. coli BSI.196 of these were community onset 
(80%) 46 were resistant to antibiotics and 34 people died as a result of the 
infection.
The published data for 2017-18 show that UHMBFT had 309 cases of E. coli BSI 
with 45 of these found to be of hospital onset and 264 originating in the community 
meaning that 85% of these infections were of community onset.
The data for 2018-19 indicate that cases of E. coli BSI in Morecambe Bay have 
reduced with 264 cases identified in the UHMBFT laboratory. 42 of these were 
hospital onset and 222 originated in the community. This is 84% of cases.
Cumbria County Council.
Cumbria County Council Public Health team work closely with our NHS partners 
across Cumbria, to reduce the impact of GNBSI and AMR.
A Public Health Specialty Registrar has undertaken an extensive review of the 
literature to examine the factors associated with the rise in community acquired 
GNBSI. This review concluded that there is no single factor that alone will bring 
about a decrease in these infections, but rather must involve all agencies working 
together to undertake evidence based strategies to tackle the issue.
Research evidence tells us that the use of urine dipsticks to diagnose urinary tract 
infection in the 65+ age group is inaccurate and misleading. We have rolled out the 
“To Dip or Not to Dip” strategy which aims to eliminate the use of dipsticks for 



diagnosis of UTI in the over 65 age group, instead using a clinical assessment of 
the person to aid diagnosis.
We have provided a full set of evidence based IPC policies and procedures to 
social and nursing care homes which are freely available on the CCC website.
We have worked with our multi agency colleagues in both the north and south of 
the county to deliver free of charge GNBSI and AMR training to independent care 
sector staff. 
Our Public Health Nursing Team are commencing roll out of the E bug programme 
in schools across Cumbria from September 2019. This is a free health education 
resource developed by Public Health England with the aim being to educate future 
generations of antibiotic users and prescribers to use antibiotics responsibly and 
ultimately reduce antibiotic resistance.
Members of the CCC health protection team recently conducted a pilot, introducing 
an adapted version of E Bug to one of our services for people with learning 
disabilities. Service users and staff reported the session as both good fun and 
valuable and there are plans to roll this out further within Mental Health and 
Learning Disability Services in Cumbria Care.
Discussion
The rise in Gram negative blood stream infections and the global threat of 
antimicrobial resistance is proving challenging. The two issues are interlinked in 
that by reducing these infections we will reduce the need for antibiotics and thereby 
slow down antimicrobial resistance. Furthermore the more organisms become 
resistant to the antibiotics used to treat infections, the less likely people are to 
survive these infections.
In North Cumbria, whilst hospital acquired cases of GNBSI has reduced over the 
previous two years, this is in small numbers and community onset cases are 
continuing to rise year on year. This is despite an extensive programme of work to 
address the issue. 
North Cumbria is recognised as a high prescriber of antibiotics and while this is 
reducing, it is not yet in line with the average for England. There may be a number 
of factors influencing both the increase in GNBSI and the high prescribing of 
antibiotics such as the high number of older people in the population and the higher 
rates of infection in the elderly. 
Despite a steady decline in E. coli resistance to Trimethoprim, from 2015-18 we are 
now seeing resistance increasing again. This will need careful monitoring going 
forward.
Currently resistance to key antimicrobials in North Cumbria is lower than nationally. 
However, despite a decline in resistance patterns during 2016 we are again seeing 
an increase.
Morecambe Bay CCG straddles South Cumbria and North Lancashire and this 
means we are not easily able to get specific data for the south of our county. Whilst 
we know that MBCCCG is recognised as being a low prescriber of antibiotics, 
anecdotally we know that some rural practices in South Cumbria are recognised as 
high prescribers. Again this may reflect our elderly population.
Patterns of E. coli resistance to Trimethoprim in MBCCG have declined steadily 
since 2015 but again we don’t know if this truly reflects the picture in South 
Cumbria.



Whilst there are fluctuations in patterns of resistance to key antimicrobials across 
the CCG, these are currently below the average for England.
Overall the two different NHS systems in Cumbria present specific challenges to 
delivering a uniform GNBSI and AMR agenda across our county. It is therefore 
essential that we continue to monitor and support the work that is taking place 
across our county to reduce the number of these infections and slow down the 
development of resistance to antimicrobials. 


