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Executive Summary
Healthcare associated infections (HCAI) continue to represent a threat to patient safety
in NHSScotland and to safe care, wherever that is delivered. The threat of antimicrobial
resistance (AMR) remains a key focus for current and future health protection strategies.
Escherichia coli Bacteraemia
E. coli is the most common pathogen causing
bacteraemia in community and healthcare settings.
Bacteraemia develops usually as a complication of
other infections, such as urinary tract infections.
Incidence rate of ECB in patients of all ages was
89.4 per 100 000 population.
There was a year on year increase between 2012
and 2016 in ECB of 3.9%.

Clostridium difficile Infection
CDI is an important HCAI which usually causes
diarrhoea and contributes to a significant
burden of morbidity and mortality. Prevention
of CDI is therefore essential and an important
patient safety issue.
Incidence rate in patients aged 15-64 years
was 33.0 per 100 000 acute bed days.
The year on year trend between 2012 and 2016
in CDI in patients aged 15-64 years and over
did not change.
Incidence rate in patients aged 65 years and
above was 25.9 per 100 000 total bed days.
There was a year on year decrease between
2012 and 2016 in CDI in patients aged 65
years and over of 7.9%.

Staphylococcus aureus Infection
When S. aureus breaches the body’s defence systems it
can cause a range of illnesses from minor skin infections
to serious systemic infections such as bacteraemia.
Incidence rate of SAB was 32.5 per 100 000 acute bed
days.
There was a year on year increase between 2012 and
2016 in SAB of 1.9%.
Incidence rate of MRSA was 1.8 per 100 000 acute bed
days.
There was a year on year decrease between 2012 and
2016 in MRSA of 16.1%.
Incidence rate of MSSA was 30.7 per 100 000 acute bed
days.
There was a year on year increase between 2012 and
2016 in MSSA of 3.8%.

Norovirus Outbreaks
Norovirus spreads very easily and there is a risk
of outbreaks in shared living spaces such as in
hospitals.
There is no lasting immunity following norovirus
infection so every year everyone is vulnerable to this
infection.
The highest number of weekly ward closures in the
2015/16 season was eight.

HCAI in Intensive Care Units
Surgical Site Infection
SSI are one of the most common HCAI,
and can cause excess morbidity and
mortality as well as doubling the cost of
treatment. SSI can result in increased pain
and suffering in patients and may lead to
additional surgical intervention.
Caesarean Section: Overall SSI incidence to
day 10 was 1.51%.
There was a year on year dicrease between
2012 and 2016 in overall SSI incidence to day
10 of 8.3%.
Hip Arthroplasty: Overall SSI incidence to
day 30 was 0.60%.
The year on year trend between 2012 and
2016 in overall SSI incidence to day 30 did
not change.

Urinary Tract Infection
UTI and CAUTI are a patient safety concern in
acute and non-acute hospitals, care homes and
care at home.
The most common organisms causing UTI were
E. coli and K. pneumoniae.
E. coli antimicrobial resistance trends have been
mostly stable since 2012.
Among K. pneumoniae urinary isolates resistance
remained stable except for a reduction in
resistance to nitrofurantoin.
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The prevalence of HCAI in ICU is
higher than in other areas of the
hospital. Multiple co-morbidities
and the delivery of complex medical
treatments increase the risk of
developing HCAI, making this a priority
for surveillance.
The incidence of HCAI in ICU was
2.8%.

Carbapenemase-producing Organisms
Multidrug resistance among Gram-negative bacteria
has been increasingly reported in the last ten years
and continues to be a major threat to both public
health and patient safety.
The emergence of CPO is of particular concern as
it leaves very few therapeutic options for infections
with these types of bacteria. In Scotland in 2016, a
total of 73 CPO were reported from the PHE AMRHAI
Reference Unit compared to 63 reported in 2015.
Incidence of CPO isolates increased from 0.3 per 100 000
population in 2012 to 1.4 per 100 000 population
in 2016.

Statistically significant increase*
No change*
Statistically significant decrease*
* From previous year, or year on year where stated.
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Surgical Site Infection
The overall incidence of surgical site infection (SSI) C-section procedures decreased
significantly between 2012 and 2016, however there was no significant change between
2015 and 2016. The overall incidence of SSI following arthroplasty has not changed since
2012. Vascular and large bowel SSI surveillance commenced across NHSScotland in
2017. SSI is now reported through the HPS commentary on quarterly data publications
and has been integrated into the NSS Discovery platform to facilitate further analyses for
improvement implementation.

Healthcare Associated Infections in Intensive Care Units
The incidence of healthcare associated infections (HCAI) in Scottish intensive care
units (ICU) remains at a similar level to that reported in 2014 (2016 data are currently
unavailable). There was no significant change in infection rate between 2014 and 2015.
HPS and the Scottish Intensive Care Society Audit Group (SICSAG) continue to work
in partnership to reduce HCAI in the critical care setting. Surveillance of HCAI in ICU is
included in the Minimum Standards and Quality Indicators for Critical Care in Scotland.

Clostridium difficile Infection
The trend in annual incidence rates for Clostridium difficile infection (CDI) in older patients
has been one of continuous decline, with a further decrease between 2015 and 2016.
In younger patients, rates have decreased significantly compared to 2015 following an
increase between 2014 and 2015. CDI mortality (30 day all-cause mortality) has declined
year on year between 2012 and 2015. Further work is being undertaken to identify
additional interventions to reduce CDI rates in both hospitals and community settings, as
well as investigate factors associated with improved survival among CDI patients.

Staphylococcus aureus Infection
The annual incidence rates for Staphylococcus aureus bacteraemia (SAB), meticillin
resistant S. aureus (MRSA) and meticillin sensitive S. aureus (MSSA) have not changed
compared to the previous year however over the last five years there has been a increase
in overall SAB and MSSA rate and a decrease in MRSA rate. Enhanced surveillance
data are now published on NHS Discovery website providing the evidence base for
development of healthcare quality improvements and interventions to reduce SAB.
Enhanced data will provide focus for improvement both locally and nationally within
patient populations identified with the highest risk. The proportion of eligible admissions
receiving a clinical risk assessment for MRSA has not changed from 2015 and 2016 and is
below the 90% target.

Escherichia coli Bacteraemia
Between 2012 and 2016 the year on year trend in Escherichia coli bacteraemia (ECB) has
continued to increase. The mandatory ECB enhanced surveillance was implemented in
April 2016. Further work in collaboration with the Scottish UTI Network (SUTIN) and Health
Protection Teams will focus on community acquired infections that lead to healthcare
associated ECB.

Urinary Tract Infection
Urinary tract infection (UTI) are among the most commonly encountered infections in
healthcare. Trends in resistance remained stable from 2012 to 2016 among Escherichia
coli and Klebsiella pneumoniae urinary isolates. SUTIN has continued to develop the
programme of work making use of the virtual working environment (QUBE) to promote
shared learning, and development of a national catheter passport to reduce catheter
associated UTI (CAUTI).

2
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CARS (Control of Antimicrobial Resistance in Scotland)
The CARS programme aims to provide a strategic response to antimicrobial resistance
and is aligned with the UK Five Year Antimicrobial Resistance (AMR) Strategy. The
programme adopted a ‘One Health’ approach which recognises the complex ecological
factors among human, animals and the environment which influence AMR. In 2016,
the CARS programme was involved in the launch of the ‘Scotland’s Healthy Animals’
website; development of national guidance on biosecurity/disease avoidance; production
of recommendations on animal AMR data quality improvement and standardisation;
production of recommendations on AMR research priorities; launch of the Scottish AMR
Research Consortium; working with Scotland’s Rural College (SRUC) to expand animal
AMR surveillance data; launch of Scottish Environmental AMR Group; and research on
effective behavioural interventions. Planned activities for 2017 include publication of the
first ‘Scottish One Health AMR and AMU Report’ (SONAAR), creation of a Scottish AMR
research network website; and work with NHS Lanarkshire to pilot a regional One Health
AMR prevention and control approach.

Carbapenemase-producing Organisms
The number of carbapenemase-producing organisms (CPO) overall remains low, however
in Scotland a total of 73 CPO were reported in 2016, compared with 63 reported in 2015.
Incidence of CPO isolates increased from 0.3 per 100 000 population in 2012 to 1.4
per 100 000 population in 2016, though this is likely to be partly the result of improved
awareness of CPO and the introduction of carbapenemase-producing Enterobacteriaceae
(CPE) screening in Scotland. Guidance on management and control of CPE was published
in 2016 and research is being carried out to identify barriers and drivers for implementing
screening in hospitals.

Prevention of Healthcare Associated Bloodborne Viruses
Bloodborne virus (BBV) transmission can occur in the healthcare setting after exposure
of staff or patients to infected blood or body fluids. Healthcare workers (HCW) are at
greatest risk of acquiring BBV infection following sharps-related injuries. In 2016, HPS
established a new programme of work to prevent these risk events and infections from
occurring. The programme has established that the rate of sharps injuries per 100 whole
time equivalent (WTE) in Scotland is 2.1 and uptake of safer sharps devices has increased
significantly from 30% in 2013 to 50% in 2015. HPS also works with local health protection
teams to support the public health response following identification of BBV infected
HCWs with three risk assessments undertaken in 2016. All were referred to the UK
Advisory Panel for Healthcare Workers Infected with Bloodborne Viruses (UKAP), which
recommended that one patient notification exercise be undertaken by NHS Lanarkshire.

Norovirus Outbreaks
The impact of norovirus as measured by weekly ward closures is down from last year
with the highest number of wards closed in a single week in the 2015/16 season being
eight. Season 2015/16 had a generally lower number of ward closures than in 2014/15 and
remains lower than in previous seasons. HPS in partnership with Health Scotland and
Scottish Government Health and Social Care Directorate (SGHSCD) re-launched the ‘Stay
at Home Campaign’.
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Development of Guidance
HPS collaborate with local Infection Prevention and Control and Health Protection Teams
in the development and review of guidance documents for the prevention and control of
infection across all care settings. This year, HPS have developed an additional chapter
for the National Infection Prevention and Control Manual (NIPCM) - chapter 3 ‘Healthcare
Infection, Incidents, Outbreaks and Data Exceedance’ with the aim of promoting
consistency in the management and reporting of healthcare infection incidents and
outbreaks across all healthcare settings in Scotland. HPS continue to develop the website
for the NIPCM which has been endorsed by the Chief Nursing Officer (CNO), Chief Medical
Officer (CMO), Chief Pharmaceutical Officer (CPO) and Chief Dental Officer (CDO) for use by
healthcare staff across all care settings http://www.nipcm.hps.scot.nhs.uk.
This year the WHO ‘SAVE LIVES: Clean your hands’ campaign focuses on antibiotic
resistance with the theme of ‘Fight antibiotic resistance- it’s in your hands’. In support of
this HPS have published this annual report to align with this date on 5 May 2017.

Hospital Outbreaks and Incidents
HPS support local Infection Prevention and Control and Health Protection Teams to
prevent, prepare for and manage outbreaks and incidents, as well as share lessons
learned throughout Scotland. In the last year, 121 outbreaks and incidents were
reported to HPS compared to 62 in the previous year. This increase may be due to the
implementation of mandatory reporting of all Green (non-norovirus) outbreaks and
incidents as assessed by the Hospital Infection Incident Assessment Tool (HIIAT) for
all NHS boards; in 2016 HIATT green accounted for 65% of all outbreaks and incidents,
compared with 27% in the previous year. The most commonly reported types of infection
were respiratory and gastrointestinal. The quarterly current and emerging threats report
continues to provide a continuous assessment of HCAI/AMR threats to Scotland.

Decontamination
Decontamination failures continue to represent a threat to patient safety. HPS has:
undertaken literature reviews on the risk of cross-infection associated with semiinvasive ultrasound probe (SIUP) procedures and the time spent cleaning reusable
communal patient care equipment; performed a data linkage study to estimate the risk
of cross-infection associated with SIUP procedures; developed an options appraisal for
a national monitoring tool for the healthcare environment; distributed an international
survey on alternative approaches for equipment and environmental decontamination
and; conducted an observational study to determine the time required for healthcare
workers to clean patient care equipment. Future work will include clinical risk-based
recommendations on the decontamination of (SIUP) and definition of the roles and
responsibilities of staff for equipment and environmental decontamination.

An infographic to accompany Executive Summary Annual Report is available to
download (please click on icon).
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Surgical Site Infection
Surgical site infection (SSI) is one of the most common healthcare associated infection
(HCAI), estimated to account for 18.6% of inpatient HCAI within NHSScotland1. SSI can
cause increased morbidity and mortality and are estimated on average to double the cost
of treatment, mainly due to the resultant increase in length of stay.2 SSI can have serious
consequences for patients with the resulting negative outcomes such as increased pain,
longer recovery periods, loss of earnings, suffering, additional surgical intervention and
some cases results in death.3

Epidemiological Data
HPS coordinates the SSI national surveillance programme that is mandatory across
all NHS boards in Scotland. All NHS boards are currently required to undertake
surveillance for caesarean section and hip arthroplasty procedures as per the mandatory
requirements of HDL 2006 (38) and CEL (2009) 114;5 SSI surveillance is conducted
according to the HPS SSI surveillance protocol.6

Caesarean Section
Caesarean sections are routinely carried out within 14 NHS boards across Scotland.
A total of 17 175 caesarean sections were performed in Scotland during 2016 with 259
SSI being reported to HPS. Caesarean section surveillance is carried out during the
patient’s inpatient stay and post discharge surveillance (PDS) is carried out by community
midwives until day 10 post operative. During 2016 there were 41 (15.8%) SSI diagnosed
during the inpatient stay, with 84.2% of SSI (n=218) being diagnosed following discharge
from hospital using post discharge surveillance methods.
The incidence of inpatient SSI was 0.24% (95% CI: 0.18 to 0.32) and the overall SSI
incidence including the PDS to day 10 was 1.51% (95% CI: 1.34 to 1.70). The incidence of
overall SSI to day 10 decreased significantly between 2012 and 2016 (Figure 1) (year on
year decrease of 8.3 %, p<0.001) There was no significant change between 2015 and 2016
in the inpatient and overall SSI incidence to day 10.
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FIGURE 1: Incidence of SSI following caesarean section procedures in
Scotland (inpatient and PDS to day 10), 2012 to 2016.
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The annual incidence of SSI following caesarean section
for each NHS board is presented
through funnel plot (Figure 2). Inpatient
NHS Tayside
and NHS Fife are outliers forInpatient
C-section 2016
and PDS to day 10
as the incidence was above the upper 95% confidence limit.

FIGURE 2: Funnel plot of SSI incidence (per 100 caesarean section
procedures) for all NHS boards in Scotland in 2016.
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The majority of SSI occurring following caesarean section surgery were superficial (n=
233). A total of 11 (26.8%) deep or organ space SSI were reported during inpatient phase
of the SSI surveillance (Figure 3).
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FIGURE 3: Proportion of SSI following caesarean section procedures
(inpatient and PDS to day 10) in Scotland by SSI type, 2016.
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Hip Arthroplasty
Hip arthroplasty procedures are carried out routinely across 14 NHS boards in Scotland.
A total of 8870 procedures were recorded through the hip arthroplasty SSI surveillance
programme during 2016. Hip arthroplasty SSI surveillance is carried out during the
patient inpatient stay and readmission surveillance is carried out until day 30 post
operative. SSI were reported in 53 cases of which 15% (n=8) were diagnosed during the
inpatient stay and remainder were identified on readmission to hospital in the 30 days
following the procedure (n=45).
The inpatient incidence of SSI was 0.09% (95% CI: 0.05 to 0.18) and the overall incidence
including the post discharge surveillance to day 30 was 0.60% (95% CI: 0.46 to 0.78).
There was no evidence of a year on year reduction in the overall SSI incidence to day 30
between 2012 and 2016 (Figure 4). There was a significant decrease in inpatient incidence
between 2015 and 2016 (p=0.021) but not in the overall SSI incidence to day 30.
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FIGURE 4: Incidence of SSI following hip arthroplasty procedures in
Scotland (inpatient and readmission to day 30), 2012 to 2016.
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The annual incidence of SSI following hip arthroplasty for each NHS board is presented
through funnel plot (Figure 5). No NHS boards were outliers in the 2016 funnel plot.
FIGURE 5: Funnel plot of SSI incidence (per 100 hip procedures) for all
NHS boards in Scotland in 2016.
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The proportion of SSI that were deep and organ/space identified post discharge was
higher for hip arthroplasty than for caesarean section however, these data are not
comparable due to different post discharge method of case ascertainment; only SSI
where the patient is readmitted to hospital are captured post discharge following hip
arthroplasty thus the proportion of more severe SSI will be higher (Figure 6). The number
of SSI following hip arthroplasty is small therefore these data should be interpreted with
due caution.

SSI types as proportion o total SSI types

FIGURE 6 Proportion of SSI following hip arthroplasty procedures
(inpatient and readmission to day 30) in Scotland by SSI type, 2016.
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Quality Improvement and Interventions to Reduce
SSI
HPS monitor the SSI incidence within each NHS board on a quarterly basis. Whilst
national surveillance systems do not replace the need for local surveillance, these data
and quarterly publications ensure that outcomes from the national SSI surveillance
programme are shared widely allowing Infection Prevention and Control staff, hospital
managers and clinical staff access to local and national data for improvement.
During 2016 reporting of SSI surveillance data has been included within the commentary
on quarterly epidemiological data. This publication includes quarterly reporting on
the mandatory programmes for Clostridium difficile infection (CDI), Escherichia coli
bacteraemia (ECB), Staphylococcus aureus bacteraemia (SAB) in addition to SSI in
Scotland. Local SSI data continues to be available on the surgical site infections reporting
system (SSIRS) for NHS boards to use for reporting their own data.
Quarterly exception reports are issued to boards where the incidence of SSI is higher
than expected based on the national data. Any NHS board issued with an exception
report will be asked to provide HPS with a board action plan outlining measures they will
be taking to reduce the incidence of SSI. During 2016 there was one exception report
issued for both caesarean section and hip arthroplasty procedures from different boards.
Healthcare Associated Infection - annual report 2016
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Continuing surveillance after the patient has been discharged from hospital is important
for procedures with a short length of hospital stay. The proportion of caesarean section
SSI detected by PDS to day 10, not including inpatient infections, accounted for 84.2%
of all the SSI detected for caesarean section during 2016 within NHSScotland. However
these infections are mainly superficial (94.6%), as surveillance ceases at post operative
day 10. In future caesarean section SSI surveillance may include readmission surveillance
to post operative day 30 to inform the burden of deep and organ space infections within
this patient group.
There have been a number of SSI surveillance developments during 2016. The Scottish
Government Health and Social Care Directorate (SGHSCD) mandated new SSI
surveillance procedures within the DL7 in response to the previous Point Prevalence
Survey (PPS)1 which highlighted the continuing burden of SSI following vascular and
colorectal surgery. In addition, the European Centre for Disease Prevention and Control
(ECDC) issued a revised SSI surveillance protocol which included the collection of
process data. These data are included within the recommendations recently published
in the World Health Organisation (WHO) first ‘Global Guidelines on Prevention of SSI.8
Following these publications the new 7th edition SSI surveillance protocol implemented
April 1st 2017 was developed by the SSI surveillance short life working group (SLWG). This
SLWG included representation from the Royal College of Surgeons and SSI surveillance
stakeholders from NHS boards. The feasibility of collection of new data fields has been
piloted by a number of NHS boards. Reporting of new mandatory procedure data will
be carried out locally for improvement purposes and included within the commentary
on quarterly epidemiological data once the surveillance programmes are established.
Throughout 2017/18 HPS will provide support to NHS boards in adopting the 7th edition
SSI surveillance protocol.
HPS continues to collaborate with NHS boards to support the alignment and streamlining
of systems to enable electronic SSI surveillance developments. This ensures the
continued availability of automated data transfer for the NHS boards using this facility.
The new protocol and summary of changes is available via link below: http://www.hps.
scot.nhs.uk/pubs/detail.aspx?id=827

An infographic to accompany Surgical Site Infection of the HCAI Annual Report
is available to download (please click on icon).
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Healthcare Associated
Infections in Intensive Care
Units
The prevalence of HCAI in intensive care units (ICU) is higher than in other areas of the
hospital.1 Multiple co-morbidities and the delivery of complex medical treatments put this
patient population at increased risk of developing HCAI and therefore they are a priority
for surveillance.
During 2015, all 21 adult general ICU across Scotland collected data for this surveillance
programme in line with the national mandatory surveillance requirements7 (Data from
2016 are not yet available for publication in this report. These data will be published
as part of the Scottish Intensive Care Audit Group (SICSAG) report in August 2017). All
data were collected in accordance with the European Centre for Disease Prevention and
Control (ECDC) protocol for Surveillance of Healthcare Associated Infections in Intensive
Care Units. Data relating to bloodstream infection (BSI), central vascular catheter (CVC)
related infection (CRI), CVC-related bloodstream infection (CR-BSI) and pneumonia were
collected.
In total, 214 HCAIs were reported from 6916 patients during 2015. The incidence of HCAI
was 2.8% (95% CI: 2.5 to 3.3). Of the 214 HCAI, 94 (43.9%) were pneumonia, 102 (47.7%)
were BSI (including CR-BSI) and 18 (8.4%) were CR-BSI. Figure 7 shows the incidence
rates for Ventilator Associated Pneumonia (VAP), BSI and CR-BSI for the period 2010 to
2015.9
FIGURE 7: Incidence rates of BSI, VAP and CR-BSI for 2010 to 2015.
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The overall findings indicated that HCAI in the critical care setting during 2015 has
remained at a similar level to that reported in 2014. There has been a decrease in infection
incidence since the surveillance programme began and these reductions have been
maintained. There was no significant change in the infection rates between 2013 and
2015.

Quality Improvement and Interventions to Reduce
HCAI in ICUs
HPS and SICSAG continue to work in partnership to reduce HCAI in the critical care
setting. Quality Indicators for Critical Care in Scotland9 ensure that HCAI surveillance
is carried out in all ICUs. HPS also supports the evidence content of the critical care
infection prevention bundles for VAP and CVC.
In the coming year a validation study will be undertaken to ensure that the sensitivity and
specificity of reporting of HCAI is optimised and that the future improvement potential in
reducing HCAI is maximised. In addition a focus on AMR in ICU will also be developed to
address this important patient safety threat. An updated ECDC protocol for surveillance
in ICU will be published later this year and will include structure and process indicators
for HCAI.

An infographic to accompany HCAI in Intensive Care Units of the HCAI Annual
Report is available to download (please click on icon).
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Clostridium difficile Infection
Clostridium difficile infection (CDI) is an important healthcare associated infection, which
usually causes diarrhoea in the patient and contributes to a significant burden of morbidity
and mortality. Prevention of CDI is therefore essential and an important patient safety issue.
Mandatory surveillance of CDI in Scotland has been carried out in patients aged ≥65 years
since October 2006. This was extended to include patients aged 15-64 years in April 2009.
Full details of the methods may be obtained from the CDI surveillance protocol: http://
www.hps.scot.nhs.uk/haiic/sshaip/resourcedetail.aspx?id=678]

Epidemiological Data
In Scotland, the trend in annual incidence rates over the last five years for CDI has been
one of almost continuous decline between 2012 and 2016 in patients aged 65 years and
above. However, the trend in patients aged 15-64 years shows an increase between 2014
and 2015, followed by a decrease in 2016 (Figure 8).
FIGURE 8: Annual CDI incidence rates in patients aged ≥65 and 15-64
years in Scotland per 100 000 bed days, 2012 to 2016.
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The annual incidence rate for 2016 in patients aged ≥65 years was 25.9 per 100 000 total
bed days, which is a decrease compared to 31.2 per 100 000 bed days in 2015 (p<0.001).
There were 934 cases of CDI in 2016 compared to 1133 cases in 2015. Between 2012 and
2016, there was a year on year reduction of 7.9% (p<0.001).
In patients aged 15-64 years, the annual incidence rate for 2016 was 33.0 per 100 000
acute bed days, which is a decrease compared to 38.2 per 100 000 acute bed days in 2015
(p=0.022). There were 464 cases of CDI in 2016 compared to 543 cases in 2015. There was
no evidence of a year on year reduction between 2012 and 2016.
In funnel plot analyses of CDI incidence rates for 2016 (comparing NHS boards to each
other adjusted for hospital activity), there were no outliers in patients aged 65 years and
above (Figure 9), whereas NHS Grampian was an outlier in patients aged 15-64 years
(Figure 10). NHS Grampian was also an outlier in the funnel plot for Q1 of 2016 (January to
March) in the 15-64 years age group,10 during which time HPS provided support.
Healthcare Associated Infection - annual report 2016
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FIGURE 9: Funnel plot of CDI incidence rates (per 100 000 TOBDs) in
patients aged 65 years and above for all NHS boards in Scotland in 2016.
NHS NWTC and NHS Shetland overlap.
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FIGURE 10: Funnel plot of CDI incidence rates (per 100 000 AOBDs) in
patients aged 15-64 years for all NHS boards in Scotland in 2016. NHS
Borders and NHS Dumfries & Galloway overlap.
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Molecular Epidemiological Data
As part of the epidemiological surveillance of CDI, the Scottish Salmonella, Shigella and
Clostridium difficile Reference Laboratory carry out polymerase chain reaction (PCR)
ribotyping of subsets of C. difficile isolates (under a snapshot, and severe cases and/or
outbreaks typing schemes):
In 2016, the most common ribotypes isolated in Scotland in the snapshot were 002
and 014 (10.4% and 10.7%, respectively), whereas 002 (16.6%) predominated among
severe cases and/or outbreaks. Other common ribotypes included 001, 005, 012, 015,
020, 023, 026, and 078 (Table 1). Compared to 2015, the prevalence of 012 in 2016
decreased among snapshot isolates, whereas there was an increase in 002 isolates in
2016 from severe cases and/or outbreaks. Those designated ‘others’ include ribotypes
which have a frequency <3% (Table 1). Previously predominant ribotypes 001, and 106
remain at low levels in Scotland, with only a single 027 detected in 2016. This suggests
that interventions put in place to reduce CDI in Scotland continue to be successful
in controlling these previous hospital epidemic types. The same major ribotypes
predominate in rest of the UK, where there have also been a large decline in types 001,
106 and 027.11 However, 027 remains a common ribotype found in Europe, as well as types
014, 001, and 078.12-15 Ribotype 176 continues to be a common type isolated from South
Eastern Europe but remains relatively rare in Scotland.16
TABLE 1: Scottish PCR ribotypes isolated from mild, moderate or severe CDI cases
(snapshot), or from severe cases and/or outbreaks between 2015 and 2016.
Snapshot
Type

Severe cases/outbreaks

2015

2016

2015

2016

Isolates
(n)

%

Isolates
(n)

%

Isolates
(n)

%

Isolates
(n)

%

001

15

3.9

10

3.2

17

4.3

7

2.6

002

50

13.2

32

10.4

39

9.9

45

16.6

005

33

8.7

23

7.4

31

7.9

25

9.2

012

15

3.9

1

0.3

10

2.5

6

2.2

014

32

8.4

33

10.7

28

7.1

19

7

015

35

9.2

22

7.1

26

6.6

22

8.1

020

25

6.6

22

7.1

26

6.6

15

5.5

023

15

3.9

19

6.1

34

8.6

12

4.4

026

13

3.4

5

1.6

19

4.8

16

5.9

078

40

10.5

25

8.1

33

8.4

20

7.4

Others

107

28.2

117

37.9

131

4.3

84

31

Total

380

309

394

271

CDI in the Community
CDI has mainly been associated with receiving healthcare; however, recent studies
conducted in Scotland have shown that a substantial proportion of CDI cases are
community associated (CA-CDI)19;20 (defined as CDI cases which have had no healthcare
contact in the 12 weeks prior to their diagnosis), though the majority remains hospitalassociated (HA-CDI).
Figure 11 shows a further decline in HA-CDI between 2015 and 2016, which accounts for
most of the decline in the overall number of cases, with a more gradual reduction in CA-
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CDI cases. This suggests that key interventions in the healthcare setting continue to be
effective in this area.
FIGURE 11: Total number of hospital-associated (HA), communityassociated (CA) and unknown (U) CDI cases Scotland, 2012 to 2016.
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In 2016, CA-CDI accounted for 29.4% of all reported CDI cases (compared to 25.0%
in 2015). This figure remains similar to other recent Scottish data,19-21 and studies
from Europe and North America (Figure 12).22;23 Further work is required to identify
interventions to reduce CA-CDI in Scotland as most of the focus so far has been in the
healthcare setting.
FIGURE 12: Relative frequency (%) of hospital-associated (HA),
community-associated (CA) and unknown (U) CDI cases Scotland, 2012
to 2016.
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CDI Mortality
Between 2011 and 2015 (2016 data not currently available) there was a year on year
decrease in case-fatality (using 30-day all-cause mortality as a proxy measure for CDIrelated death) of 3.5% (p=0.04) (Figure 13). In 2015, case-fatality was 16.7% compared
to 14.3% in 2014 (p=0.08). The data are within the 30-day all-cause mortality range (3%38%) reported by various studies from the UK, Europe and North America, though there is
heterogeneity in terms of methods used and reporting.24-26
FIGURE 13: 30-day all-cause mortality (%) of CDI cases between 2011
and 2015.
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Antimicrobial Use and Resistance
The use of any antibiotic, especially the use of particular broad spectrum antibiotics (e.g.
co-amoxiclav, fluoroquinolones and cephalosporins), is known to be a key risk factor
for CDI. Optimisation of antibiotic prescribing through minimisation of unnecessary use
and reduction of inappropriate use of broad spectrum antibiotics are key elements of
the antimicrobial stewardship programme co-ordinated by the Scottish Antimicrobial
Prescribing Group (SAPG).17
The most recently published data show that in primary care in 2015, the broad spectrum
antibiotics co-amoxiclav, fluoroquinolones and cephalosporins together accounted for
8.0% of total antibiotic use in primary care, the lowest proportion on record.17 Following
its establishment, SAPG supported standardisation of antibiotic prescribing policies in
primary care which has had a considerable impact on the choice of antibiotic used since
2008.
Co-amoxiclav use accounted for 14.1% of total acute hospital antibiotic use in 2015. After
an increase in the use of co-amoxiclav from 2012 to 2014; use of this drug in 2014 was
85.2 daily defined doses (DDD) per 100 admissions, and 83.2 DDD per 100 admissions in
2015. Fluoroquinolone use, accounting for 6.4% of total antibiotic use in acute hospitals
in 2015 went from 35.7 DDD per 100 admissions in 2014, to 37.9 DDD per 100 admissions
in 2015. Cephalosporin antibiotics accounted for 2.2% of acute hospital antibiotic use in
2015. Their use in 2014 was 12.0 DDD per 100 admissions in 2014 and 12.8 DDD per 100
admissions in 2015. This is a result of increased use of ceftriaxone (used in out-patient
parenteral antibiotic services) and cefuroxime (for surgical prophylaxis).
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These broad spectrum antibiotics are not a homogenous group with respect to their
risk of CDI or in their therapeutic use. The infection landscape in Scotland has evolved
with lower rates of CDI than when the national antimicrobial stewardship programme
co-ordinated by SAPG was established. This is against a backdrop of an increasing
threat of multi-drug resistant Gram-negative infections. Although reducing inappropriate
use of broad spectrum antibiotics remains an important element of the antimicrobial
stewardship programme in Scotland,18 there is a need to consider individual broad
spectrum antibiotics separately and to balance the benefits of their use in achieving
diversity of antibiotic use against their CDI risk in particular clinical situations.
A recent Scottish Infection Research Network (SIRN) funded collaborative study (involving
HPS and partners from Information Services Division (ISD), University of Strathclyde and
University of Dundee) into the association between community use of antibiotics and
community associated CDI showed that antibiotic exposure had a clear dose response
relationship, with the odds of CDI more than doubling when cumulative exposure was
increased from one week to over four weeks in the previous six months.19 There was also a
clear temporal effect of antibiotic use with the risk highest in the month after exposure but
the effect of broad spectrum antibiotics remained for up to six months.
To date, all isolates of C. difficile have been reported as susceptible to metronidazole and
vancomycin, the two antibiotics used to treat CDI. However, resistance to other commonly
used antibiotics continue to be common among the Scottish C. difficile isolates, which
has been suggested to give C. difficile an advantage to spread in healthcare environments. Cefotaxime resistance remained high (91.5%) among all ribotypes isolated. Almost
all isolates tested were resistant to clindamycin (99.3%).

Quality Improvement and Interventions to Reduce
CDI
Important factors in maintaining the current low rates and reducing further include
continued efforts by the NHS boards to improve infection prevention and control
measures, use of quality improvement tools,27 and through implementation of targeted
interventions. HPS has supported these measures through development of national
guidance on prevention and control of CDI, which is currently being revised for
publication in 2017.
HPS are carrying out an ongoing piece of work to determine factors associated with
increased survival among CDI patients, which may provide valuable evidence to develop
guidance to help manage the CDI patient and improve clinical outcome.
In 2016, HPS published updated testing guidance for C. difficile (http://www.hps.scot.
nhs.uk/haiic/sshaip/resourcedetail.aspx?id=690). A change to previous guidance was
a recommendation to test all diarrhoeal samples in children aged 3 years and above
following a change in European guidance. HPS will monitor the impact of this change
in testing and review the epidemiology of CDI in children during 2017. Collaboration
with European partners also continues to harmonise surveillance, which is crucial for
monitoring trends and benchmarking.28
In addition to the collaborative study on association between community use of
antibiotics and community associated CDI mentioned above, HPS is also part of a SIRN
funded collaborative study (involving partners from University of Glasgow, University of
Dundee and ISD) on the molecular epidemiology of CDI in hospitals and the community
aimed at developing novel, clinically applicable investigative methods to combine
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patient health data and genomics that will be translated into improved laboratory and
investigatory practice.

An infographic to accompany Clostridium difficile of the HCAI Annual Report is
available to download (please click on icon).
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Staphylococcus aureus Infection
Staphylococcus aureus (S. aureus) was identified as the most common causative
organism in the last Scottish Point Prevance Study1. S. aureus bacteraemia (SAB) is a
serious systemic form of infection which leads to increased morbidity and mortality and
requires exposure to antimicrobial therapy to treat.
Scotland has had a mandatory meticillin resistant S. aureus (MRSA) bacteraemia
surveillance programme since 2001,29 publishing quarterly reports30 of the numbers
and rates of MRSA bacteraemias. The programme was extended to include meticillin
sensitive S. aureus (MSSA) bacteraemias in 20064 and in 2014 to include enhanced SAB
surveillance.7 Full details of the surveillance methods may be found in the protocols.31;32

Epidemiological Data
Since 2012 there has been a 1.9% increase in the overall incidence of SAB in Scotland
(p=0.018) (Figure 12). A total of 1599 cases of SAB were reported in Scotland during
2016; 88 (5.5%) were MRSA bacteraemias and the remaining 1511 (94.5%) were MSSA
bacteraemias. Between 2012 and 2016, there has been a year on year decrease of 16.1%
(p<0.001) in MRSA rate however there was a year on year increase in MSSA annual
incidence rate of 3.8% (p<0.001).
The annual incidence of SAB for Scotland in 2016 was 32.5 per 100 000 acute bed days,
with no significant change from the previous year (p=0.458). The annual incidence rates
of MRSA and MSSA bacteraemia in 2016 were 1.8 per 100 000 acute bed days and 30.7
per 100 000 acute bed days, respectively. Neither of these incidence rates have changed
significantly between 2015 and 2016 (p=0.170 and p=0.263, respectively).
Figure 14 describes the national incidence rates of MRSA, MSSA and SAB. The decline in
the incidence rates of MRSA and MSSA have differed over time. The historic decline in the
incidence rates of MRSA and MSSA seen in the initial stage of surveillance then changed
to show a plateau in the SAB rate with a decrease in MRSA and increase in MSSA. Over
the last 5 years incident rate of MRSA continues to decrease however MSSA and SAB
have increased.
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FIGURE 14: Incidence rates of S. aureus, MRSA and MSSA bacteraemias
in Scotland per 100 000 acute bed days.
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The annual incidence rates (SAB, MRSA and MSSA) for each NHS board are presented
through funnel plots (Figure 15, Figure 16 and Figure 17). NHS Tayside was an outlier for
SAB and MSSA in 2016 as the incidence rate was above the upper 95% confidence limit
(Figure 15 and Figure 17). During 2016 there were two exception reports issued for outliers
in the quarterly report funnel plot analysis one; for NHS Shetland for SAB and MSSA rates
and one for NHS Tayside for MSSA rate.
FIGURE 15: Funnel plot of SAB rates (per 100 000 acute bed days) for all
NHS boards in Scotland in 2016.
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FIGURE 16: Funnel plot of MRSA rates (per 100 000 acute) for all NHS
boards in Scotland in 2016. NHS NWTC and NHS Orkney overlap as do
NHS Lanarkshire and NHS Grampian.
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FIGURE 17: Funnel plot of MSSA rates (per 100 000 acute) for all NHS
boards in Scotland in 2016.
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Impact of SAB on Patient Outcome
A study linking outcome data (all cause mortality at 30 days) with SAB case data has been
completed for all MRSA and MSSA bacteraemias reported by HPS between 2011 and
2015. This showed there was no change in the proportion of people dying within 30 days
of acquiring a MRSA or MSSA bacteraemia (p=0.143 and p=0.119 respectively). All cause
30 day case fatality in 2015 was 26.2% for MRSA bacteraemias and 19.2% for MSSA.
These figures are comparable to those reported by PHE for the period 2015/16.33

Antimicrobial Resistance
High level and low level resistance to mupirocin are monitored by HPS, as both are likely to
result in treatment failure. The resistance results presented here are only for bacteraemiarelated isolates, as submission of S. aureus bacteraemia isolates to the Scottish MRSA
Reference Laboratory (SMRSARL) is mandatory. During 2016, high level resistance was
observed in 5.19% (n=4) of MRSA isolates compared with 8.25% in 2015 (Figure 18). Low
level resistance in 2016 was 1.30% (n=1) compared with 1.03% in 2015.
FIGURE 18: Mupirocin resistance in MRSA bacteraemia isolates in
Scotland, 2012 to 2016.
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Quality Improvement and Interventions to Reduce
SAB
Research and Surveillance
HPS continues to support local NHS boards in response to any indication that local quality
improvements and reduction strategies are not being reflected in the rates of SAB within
that NHS board. Outputs from the enhanced surveillance are being shared quarterly
with the SLWG, local infection prevention and control teams (IPCT) and HAI Policy Unit
for management and improvement purposes. The reports have been developed using
Healthcare Associated Infection - annual report 2016
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the visualisation tool Tableau and are being displayed through NSS Discovery website
(https://viz.nhsnss.scot.nhs.uk/#/site/Discovery/views/NSSDiscoveryLevel1EnhancedS_
aureusBacteraemiaSurveillance/ContentsPage?:iid=1) These data have provided an
evidence base for development of healthcare quality improvements and interventions to
reduce SAB.
Figure 19 shows the origins of infection of the SABs highlighted in this report. The origins
of infection were broken down into hospital associated infection, healthcare associated
infection, community and not known (when it was not possible to determine if patient
had any healthcare intervention in the previous 30 days). Hospital associated infection
accounted for 42.0% (672 SABs), healthcare associated infection for 25.3% (405 SABs),
community 31.9% (510 SABs) and 0.8% (12 SABs) unknown.
FIGURE 19: Origin of SAB by MRSA and MSSA, 2016.
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Data linkage is a powerful tool for enhancing information available from routinely
collected data. HPS will continue to link SAB case data to develop a more detailed
picture of the epidemiology and impact of SAB on the patient population, and to inform
interventions to further reduce the burden of SAB in Scotland.
HPS is participating in two research studies which have been funded by SIRN, with
colleagues at Glasgow and St Andrews Universities. One is a case control study to
identify any association between community and hospital acquired SAB and the other
through the Scottish Healthcare Associated Infection Prevention Institute (SHAIPI) will use
genome sequencing to analyse strain patterns in conjunction with risk factors collected
through the enhanced surveillance.
The studies along with data collected through the enhanced surveillance will lead to a
better understanding of the epidemiology of these infections and their relationships with
healthcare and community risk factors. Knowledge gained from these projects should
enable better targeting of interventions to reduce all S. aureus bacteraemias. Moreover,
a better understanding of the specific clinical epidemiology of MSSA bacteraemias may
lead to interventions to reduce these infections, which now represent the majority of all
S. aureus bacteraemias in Scotland.
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From April 2017 the quarterly publication will report SAB cases by origin of onset to
separate true community SAB from SAB associated with healthcare. This will allow NHS
boards to work in collaboration with other stakeholders within the community to monitor
this patient population and effects of any community improvement strategies developed
to target this group.
HPS will continue to work with specialities where patient populations, through the
inventions and treatment they receive, are at risk of acquiring a SAB to develop
improvement plans for reduction of bacteraemia.

MRSA Acute Admission Screening in Scotland
The Scottish national MRSA acute hospital admission screening programme identifies
patients who are colonised or infected with MRSA, ensures that they are identified
early and are managed effectively to prevent transmission of MRSA to other patients. A
national MRSA screening policy has been in place in Scotland since March 2012.34 This
clinical risk assessment (CRA) based screening policy identifies a subset of patients at
high risk of MRSA colonisation or infection on admission to hospital who are then tested
for MRSA. This method of screening reduces the number of patients who require to be
laboratory tested for MRSA and allows high risk patients to be pre-emptively isolated
whilst the results of the test are awaited.
Compliance with application of the CRA is a level 3 HAI Key Performance Indicator (KPI).35
During 2016, 82% of eligible admissions to Scottish acute hospitals were risk assessed
in line with national MRSA screening policy. This was below the KPI of 90% and remains
unchanged from 2015, where compliance was 81%.
HPS will continue to work with NHS boards to provide support in facilitating improvement
with compliance during 2016. In addition, a SIRN research study to identify the barriers
and enablers to the implementation of acute hospital admission screening, including
MRSA screening, is currently underway and will inform the development of measures to
improve compliance longer term.

An infographic to accompany Staphylococcus aureus Infection of the HCAI
Annual Report is available to download (please click on icon).
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Escherichia coli Bacteraemia
Gram-negative bacteria are now an emerging threat to health worldwide. In Scotland,
Escherichia coli (E. coli) is the most common pathogen, and most common Gramnegative pathogen, causing bacteraemia in community and healthcare settings.
Bacteraemia develops usually as a complication of other infections, including urinary
tract infection (UTI), surgery and use of medical devices including urinary catheters and
vascular access devices.

Epidemiological Data
During 2016, there were 4801 cases of E. coli bacteraemia (ECB) in Scotland compared to
4681 in 2015.

Incidence of E. coli Bacteraemia
The incidence rate for all ages have continued to increase from 75.4 per 100 000
population in 2012 to 89.4 per 100 000 population in 2016. A rate of 87.1 per 100 000
population was reported in 2015. There was an increasing year on year trend of 3.9% in
the incidence rate in the period 2012-2016 (p<0.001) (Figure 20).
The incidence rates (by population) in Scotland were higher for 2016 calendar year
compared to 73.3 per 100 000 population in England for the 2016 year.36
FIGURE 20: Line graph of E. coli bacteraemia rate per 100 000
population for Scotland from 2012 to 2016.
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Development of Surveillance and Interventions to
Reduce E. coli Bacteraemia
The importance of ECB demands a reliable surveillance programme in order to monitor
trends in incidence rates to inform strategic planning, target interventions and develop
quality improvement. To support this, mandatory surveillance commenced in April 2016.
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The first quarter of high quality ECB data has been reported as part of the HPS Quarterly
Epidemiological Commentary (that also publishes epidemiological trends of SAB, CDI
and SSI). In this publication the burden and trends of ECB will be reported using two
categories:
• Healthcare associated infection by NHS board of laboratory. This is where the
case has had contact with healthcare either in hospital or while receiving care in
the community.
• Community associated infection by NHS board of residence for the case. This is
where the case has had no known contact with healthcare.
The enhanced surveillance component of the national surveillance programme captures
more detailed clinical information through local case reviews. This additional data on
all cases of ECB helps identify where the bacteraemia occurred as well as the primary
infection and/or healthcare procedures that are thought to have led to the development of
bacteraemia.
Key findings of the ECB enhanced surveillance show that around half of the cases
reported are ‘community associated’ (Figure 21). This is where the case has had no
known contact with healthcare prior to developing an ECB. Approximately a third of cases
reported had a lower urinary tract infection as their primary infection that may have led
to the bacteraemia (Figure 22). Urinary tract infections are very common but may lead to
E. coli bacilli entering the person’s bloodstream to cause the more serious bloodstream
infection. Other common primary infections include; hepatobiliary infections (18.4%),
pyelonephritis (7.6%) and those associated with urinary catheters (7.6%). For some cases
it is not possible to establish the source of the ECB or identify the entry point of the
bacteraemia.
FIGURE 21: Pie chart of E. coli bacteraemia cases (n=3546) for Scotland
from 2016 (Q1-Q3) by origin of infection.
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FIGURE 22: Pie chart of E. coli bacteraemia cases (n=3546) for Scotland
from 2016 (Q1-Q3) by primary infection.
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The ECB programme works in partnership with the Scottish Urinary Tract Infection
Network (SUTIN) and SAPG to underpin quality improvement in the prevention and
management of urinary tract infections. One recent SUTIN initiative is the introduction
of the voluntary National Catheter Passport. This provides a personal record of urinary
catheterisation to be used in all care settings and by the person with the catheter.
Establishing primary care based interventions such as this is key to reducing the
occurrence of ECB admissions to secondary healthcare settings.
The ECB programme is also collaborating with a SIRN funded translational research
project to generate in-depth understanding of the epidemiology and risk factors
associated with ECB developing as a secondary complication to UTI. This research will
underpin quality improvement in the control and treatment of primary UTI.

An infographic to accompany the E. coli bacteraemia chapter of the HCAI
Annual Report is available to download (please click on icon).
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Urinary Tract Infection
National UTI Programme
The Scottish UTI Network (SUTIN) was established in 2015 at the request of the Scottish
National Advisory Group (NAG) following; a catheter associated UTI (CAUTI) summit
in 2012, findings of the Point Prevalence Survey (PPS) in 20121 and the Healthcare
Associated Infections in Long-term Care (HALT) study in 2013.37 Both of these studies
recognised that UTI and CAUTI remained a patient safety concern in acute and non-acute
hospitals.
The aim of SUTIN is to achieve a strategically cohesive approach to all strands of UTI
work, ensuring there is shared learning from all outputs by all stakeholders. The SUTIN
board was established in 2015 with representation from a wide range of stakeholders
across health and social care with a shared interest in UTI reduction. Their role as board
members was to act as a conduit between the network and their various professional
groups thus spreading the learning to those at the frontline of care. Key to this
network was to find a method of communicating to all health and social care staff with
the consensus achieved acceptable to all staff groups. The SUTIN board decided to
commence a group on The Knowledge HUB (KHub) which is run by the Local Government
Association (https://khub.net/group/scottish-uti-network). Within the KHub, members
are furnished with a discussion forum, dates of upcoming UTI related events and links to
useful resources including a UTI Compendium which is indexed by resource e.g. guidance
and education, and by care setting e.g. community and acute and updated regularly by
HPS. A webpage within the HPS website has also been established which hosts the UTI
Compendium as well as the SUTIN quarterly newsletter (http://www.hps.scot.nhs.uk/
haiic/sutin.aspx).
In April 2017, a National Urinary Catheter Passport (NCP) was initiated by HPS. The
purpose of this document is to provide seamless care for people with urinary catheters as
they move through the various pathways of health and social care, but more importantly
as a means of encouraging self-management of their device in a way which will reduce
the risk of complications such as CAUTI. A short-life working group comprising a number
of Health and Social Care stakeholders including a Consultant Urologist, continence
advisors, Infection prevention and control nurses, Care Inspectorate and Scottish Care
was formed. Based on work which has already been undertaken within NHS Lothian, NHS
Borders and NHS Forth Valley, a draft NCP was established and tested by patients, carers
and healthcare staff within 12 pilot sites across Scotland. Positive feedback from this
was collated and the final document launched in April 2017.

UTI AMR Surveillance
National surveillance of antimicrobial resistance in Scotland is generally focused around
bloodstream infections as these are the most consistently tested and reported type
of infection due to their clinical importance. However an earlier indication of emerging
resistance may be obtained from surveying organisms from body sites other than the
bloodstream. In particular urinary isolates are likely to reflect resistance to commonly
prescribed oral antimicrobials in hospitals and the community. AMR in urinary pathogens
is increasing worldwide. In 2012, surveillance of AMR in a representative sample of all
urinary isolates was introduced in Scotland in order to detect the emergence, cause and
spread of resistance.
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Each NHS board is required to provide susceptibility data (generated in VITEK2) on 400
consecutive non-duplicate urine specimens per quarter. This includes data from both
community and hospital patients. Bias occurs in this dataset as urine samples tend to
be obtained more frequently from patients with failed empirical treatment; however, this
bias is reduced to some extent by selecting a random sample from each NHS board every
quarter. Data for NHS Grampian, NHS Greater Glasgow and Clyde, NHS Highland and
NHS Western Isles have been excluded from the antimicrobial susceptibility analysis due
to issues with transfer of data.
To date, 91 189 reports have been received from 13 NHS boards. E. coli accounted for the
majority of the reports (70.4%) and the numbers reported have remained high throughout
the surveillance period.
Antimicrobial susceptibility profiles among E. coli urine isolates (Table 2) were similar to
those observed in ECB with trends mostly stable since 2012.
Among Klebsiella pneumoniae urinary isolates, resistance remained stable; however
there was a reduction in resistance to nitrofurantoin from 30.7% in 2012 to 16.4% in 2016
(p<0.001).
TABLE 2: Resistance (%) in E. coli urinary isolates from 2012 to 2016.
% Resistance

Antimicrobial
Ampicillin
Cefotaxime
Ceftazidime
Cefuroxime
Cephalexin
Ciprofloxacin
Ertapenem
Gentamicin
Meropenem
Nitrofurantoin
Tetracycline
Trimethoprim
Trimethoprim/nitrofurantoin
Trimethoprim/nitrofurantoin/ciprofloxacin
Trimethoprim/nitrofurantoin/co-amoxiclav
Trimethoprim/nitrofurantoin/
ciprofloxacin/co-amoxiclav

2012

2013

2014

2015

2016

55.1
4.9
2.0
8.4
7.3
12.3
0.0
5.3
0.0
3.0
28.6
34.6
2.3
0.8
1.3

54.6
5.8
2.9
11.9
7.8
12.3
0.1
4.9
0.0
3.7
29.4
35.6
2.7
1.6
1.5

54.5
5.3
2.8
11.8
7.4
12.0
0.0
5.0
0.0
3.2
29.2
35.1
2.3
1.4
1.3

55.9
5.5
2.9
12.4
8.0
12.2
0.1
5.7
0.0
3.1
30.4
36.1
2.2
1.2
1.2

53.8
4.7
2.6
11.2
7.1
12.4
0.0
5.9
0.0
2.7
29.8
35.5
1.9
0.9
0.9

0.9

0.8

0.5

0.4

1.0

TABLE 3: Resistance (%) in K. pneumoniae urinary isolates from 2012 to 2016.
Antimicrobial
Cefotaxime
Ceftazidime
Cefuroxime
Cephalexin
Ciprofloxacin
Ertapenem
Gentamicin
Meropenem
Nitrofurantoin
Tetracycline
Trimethoprim

30

% Resistance
2012

2013

2014

2015

2016

7.2

5.9

5.3

8.9

7.1

5.0
10.9
9.1
7.9
0.3
6.8
0.0
30.7
20.8
27.2

5.0
11.8
8.2
5.3
0.3
5.6
0.0
28.0
17.9
28.5

4.5
12.5
7.1
6.0
0.5
4.6
0.0
33.0
18.7
26.2

7.8
16.0
10.4
7.5
0.5
8.5
0.2
24.6
22.0
30.0

6.1
13.6
8.1
4.8
0.6
5.7
0.0
16.4
18.7
25.9
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Trimethoprim and nitrofurantoin are recommended for the empirical treatment of UTI. The
most recently published data show that in primary care in 2015, trimethoprim use was
25.4 items per 100 000 patients per day which is similar to 2014 (25.9 items per 100 000
per day). In acute hospitals trimethoprim use in 2015 was 35.4 defined daily doses (DDD)
per 100 admissions compared to 36.6 DDD per 100 admissions in 2014. Nitrofurantoin
use in primary care was 13.9 items per 100 00 patients per day in 2015 compared to 13.5
items per 100 000 in 2014. In acute hospitals in 2015 nitrofurantoin use was 6.8 DDD per
100 admissions compared to 7.2 DDD per 100 admissions in 2014 (2016 data were not
available at the time of publication).
The number of prescriptions with a three day duration as a proportion of all prescriptions
for trimethoprim or nitrofurantoin in adult females may be a useful measure of compliance
with prescribing guidelines. Three day courses represented 55.7% of all trimethoprim
prescriptions in 2015 compared to 53.5% in 2014. Use of three day courses of
nitrofurantoin accounted for 36.8% of all nitrofurantoin items for adult females compared
to 31.9% in 2014.
A Scottish study undertaken using NHSScotland’s Infection Intelligence Platform (IIP),
using national, patient-level data linkage to characterise risk factors associated with
antibiotic resistance in urinary isolates in the community found that male gender,
increasing age, care home residence, co-morbidity, prior hospitals stays and antibiotic
exposure were associated with increased risk of resistance after adjustment for other
factors. Cumulative antibiotic exposure had a dose-response effect with greater
antibiotic use associated with a greater risk of resistance. Antibiotic exposure was the
only potentially modifiable risk factor. Quantification of these risk factors is being used
to design and evaluate a clinical decision support tool which will enable clinicians to
identify patients, at the point of writing the prescription, who are at high risk of resistance.
Implementation of an effective tool would support patient-centred treatment and effective
antimicrobial stewardship. The poster presentation for this study can be accessed via:
http://www.isdscotland.org/Health-Topics/Health-and-Social-Community-Care/InfectionIntelligence-Platform/_docs/risk_factors_associated_with_antibiotic_resistance_in_
urinary_isolates.PDF

An infographic to accompany Urinary Tract Infection of the HCAI Annual 		
Report is available to download (please click on icon).
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Controlling Antimicrobial
Resistance in Scotland (CARS)
Antimicrobial resistance (AMR), when infections no longer respond to antibiotics, remains
a major global public health threat. It is predicted that AMR will lead to millions of deaths,
set back medical advances, and catastrophically affect the global economy if nothing is
done to address it.38
The SGHSCD commissioned HPS and partners to develop and deliver the Controlling
Antimicrobial Resistance in Scotland (CARS) programme which aims to provide a
strategic response to AMR, ensuring Scotland is better equipped to control AMR now
and in the future. Recognising the complex ecological factors which drive and sustain
the amplification of AMR among humans, animals and the environment, the CARS
programme has adopted a ‘One Health’ approach (Figure 23) working with many partners
across traditional boundaries as well as those working in the field.
FIGURE 23: Interactions between humans, animals, food, and the
environment.
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The CARS programme is delivered via four main workstreams: Control of AMR in
Animal Health, AMR Research Prioritisation and Coordination, AMR Intelligence, and
Engagement and Education in AMR.
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Achievements in the Last Year
Control of AMR in Animal Health:
The ‘Scotland’s Healthy Animals’ website was launched in December 2016 (http://www.
scotlandshealthyanimals.scot). The website was developed to provide guidance to animal
owners, livestock farmers, and veterinary professionals on aspects of infectious disease
avoidance in animals. Expected benefits are a reduction in animal premises-to-animal
premises and animal-to-animal transmission of infectious microbial organisms (including
AMR genes) and, a reduced need to treat infections in animals. The information provided
on this website has been developed through a collaboration with our Scottish Animal
Health and AMR Group and draws together accepted best practice across animal health.
Recommendations were produced on animal AMR data quality improvement and
standardisation, which have achieved alignment of veterinary and clinical microbiological
laboratory approaches to the assessment and recording of AMR. This work will provide,
in context with available human data, intelligence on the development and control of AMR
in the ecosystem shared by humans and animals.
AMR Research Prioritisation and Coordination:
The Scottish AMR Research Consortium (SARC) workshop was held in June. The
workshop focused on the short, medium and long-term interventions required to control
and manage AMR, and the readiness of research and development in Scotland to deliver
these. The event was designed as a workshop consisting of five workgroups of multidisciplinary researchers exploring the question areas in a series of parallel-running
discussion sessions.
Recommendations on AMR research priorities were made, within a One Health context,
and a model for their coordinated delivery in Scotland has been produced. This was
based on the outcomes and discussions from the SARC workshop and a previously
produced high level review of the published literature.
An ‘AMR in the Environment Research Workshop’ was held with researchers from all over
Scotland and generated a number of potential research collaborations.
AMR Intelligence:
A pilot was undertaken with NHS Tayside to ensure provision of all antimicrobial
sensitivity data to Electronic Communication of Surveillance in Scotland, (ECOSS)
with aim to rollout to all NHS boards/laboratories in Scotland during 2017/18. The
standardisation of the dataset that must be recorded for all samples and national
agreement of ‘drug/bug’ combinations across all laboratory management systems in
Scotland, will improve the completeness of the AMR dataset centrally available for
surveillance purposes.
Recommendations have been made into capturing/reporting non-HCAI bacterial and nonbacterial AMR data. This will improve AMR data availability and intelligence.
CARS has worked with Scotland’s Rural College (SRUC) to expand animal AMR
surveillance data. Approximately 24 000 companion animal and other animal isolates
were submitted from 2010 to 2015 from 500 veterinary practices with continued data
submission in 2016/17. Ongoing monthly surveillance of E.coli in livestock (cattle and
sheep) has been set up.
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Engagement and Education in AMR:
In partnership with Glasgow Caledonian University (GCU), CARS conducted primary
research on effective behavioural interventions to achieve stewardship and improved
awareness of AMR in the general public companion animal/pet owners, and small animal
vets.
The first meeting of Scottish Dental AMR Group convened, optimising antimicrobial
prescribing via professional and public education and engagement, and research.
The Scottish Environmental AMR Group was launched, collaborating with the Scottish
Environment Protection Agency (SEPA), Scottish Water, environmental university
researchers, and HPS to discuss surveillance, professional and public education and
engagement, and research.
These activities have all contributed to the UK strategy and the battle against AMR. While
the workstreams are separated by thematic areas, they all play into the One Health ethos
which is critical to address fully the complex/ecological issues of AMR in Scotland. These
efforts will continue next year with a myriad of activities already scheduled/planned for
2017/18.
Activities planned for 2017/18 include:
• Creation of the Scottish One Health AMR and AMU Report (SONAAR) to be
published during World Antibiotic Awareness Week, 13 to 19 November.
• Construction of a Scottish AMR research network website.
• Work with NHS Lanarkshire to pilot a regional One Health AMR prevention and
control approach.
HPS have requested funding to commence primary research on behavioural intervention
recommendations for livestock farmers, large animal veterinary professionals, and
healthcare professionals, including hospital-based prescribers and dentists.

An infographic to accompany Controlling Antimicrobial Resistance in
Scotland (CARS) of the HCAI Annual Report is available to download (please
click on icon).
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Carbapenemase-Producing
Organisms
Gram-negative bacteria are among the most important causes of serious healthcare
associated and community-onset bacterial infections in humans and resistance to
antibiotics in these bacteria has become an increasing problem. Of special concern is
the development of resistance to the carbapenems, since these agents are often the last
line of effective therapy available for the treatment of infections caused by multi-resistant
bacteria. Most important is the recognition of isolates that produce carbapenemases,
which cause resistance to the carbapenems. Few alternative antibiotics (e.g. colistin,
fosomycin, and tigecycline) remain so it is imperative that public health efforts are
targeted at containment of carbapenemase-producing organisms (CPO) infections in both
the community and healthcare setting.
Carbapenems are a powerful group of very broad-spectrum antibiotics which are used
almost exclusively in the hospital setting for the treatment of suspected or confirmed
multi-resistant Gram-negative infections. The emergence and spread of CPOs (in
particular the carbapenemase-producing Enterobacteriaceae (CPE), such as Escherichia
spp. and Klebsiella spp., and non-fermenting bacteria such as Acinetobacter spp. and
Pseudomonas spp.) is of particular concern. These organisms can destroy carbapenem
antibiotics, which leaves very few therapeutic options for infections with these types
of bacteria. CPOs have been reported worldwide in both healthcare and community
settings, with increased intercontinental travel contributing to their spread. Resistance to
carbapenems is mainly attributable to the acquisition of carbapenemase genes and the
dissemination of successful clones.

Epidemiological Data
In Scotland, a total number of 73 CPO isolates were reported from the Antimicrobial
Resistance and Healthcare Associated Infections (AMRHAI) Reference Unit Public Health
England (PHE) in 2016, compared to 63 isolates reported in 2015. Figure 24 shows the
number of CPO isolates by type of carbapenemase. Incidence of CPO isolates increased
from 0.3 per 100 000 population in 2012, to 1.4 per 100 000 population in 2016 (p<0.001).
This is likely to be partly the result of improved awareness of CPO and the introduction
of carbapenemase-producing Enterobacteriaceae (CPE) screening in Scotland. (A deduplication criteria of one patient, per quarter, per organism or enzyme has been applied
to these data. It should be noted that there is currently no agreed international episode
definition for CPOs. Work is underway to define an appropriate definition at a UK level.)
The most frequently isolated enzyme was NDM (New Delhi Metallo-beta-lactamase) (36%;
n=26) followed by OXA-48 like enzymes (26%; n=19) and VIM (Verona Integron-encoded
Metallo-beta-lactamase) (21%; n=15). Table 4 shows the number of CPOs by organism
type and enzyme. Enterobacteriaceae account for 82% (n=220) of all CPOs reported
between 2003 and 2016. These organisms were derived from a range of screening and
clinical specimen sites including urines, respiratory and blood isolates.
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FIGURE 24: Number of CPO isolates by enzyme type reported in
Scotland by AMRHAI (PHE).
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TABLE 4: Carbapenemase-producers by organism and enzymes reported in Scotland by
AMRHAI (PHE), 2003 – 2016.
Species
Enterobacter
Enterobacter cloacae
Enterobacter sp.
Escherichia coli
Klebsiella oxytoca
Klebsiella
pneumoniae
Klebsiella sp.
Proteus mirabilis
Providencia rettgeri
Providencia stuartii
Total
Enterobacteriaceae
Acinetobacter
baumannii
Acinetobacter
indicus
Citrobacter freundii
Pseudomonas
fluorescens
Pseudomonas
aeruginosa
Pseudomonas putida
Pseudomonas
stutzeri
Total CPO

36

IMI IMP KPC NDM OXA-48 VIM IMP+ NDM+ GES-5 NDM+
All
NDM OXA-48
IMP enzymes

0
3
0
0
0

0
6
1
1
0

2
15
3
0
0

0
5
0
29
0

0
0
1
24
0

0
26
4
2
4

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

2
55
9
56
4

0

0

28

14

17

13

0

1

0

0

73

0
0
0
0

0
0
0
0

0
0
0
0

5
1
1
2

5
1
0
0

3
0
0
0

0
0
0
2

1
0
0
0

0
0
0
0

0
0
0
0

14
2
1
4

3

8

48

57

48

52

2

2

0

0

220

0

0

0

2

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

1

1

0

2

1

1

0

3

0

0

0

0

7

0

3

0

0

0

0

0

0

0

0

3

0

7

0

1

0

24

0

0

1

0
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Quality Improvement and Interventions to Reduce
CPOs
Measures to prevent and control outbreaks and spread of CPOs, in hospitals and other
settings, include: active surveillance, isolation and contact precautions, education of
staff, and the prudent use of antimicrobials.39, 40 As Enterobacteriaceae account for the
large proportion of CPO, additional measures are needed for CPE in hospitals due to the
high risk of transmission, thus admission screening using clinical risk assessment with
follow up testing and isolation of those at risk is required.

Screening
In May 2016 HPS published the “Toolkit for the early detection, management and control
of carbapenemase-producing Enterobacteriaceae in Scottish acute settings”.41 This
was adapted from PHE acute trust toolkit42 following extensive consultation with an
expert CPE Screening Short Life Working Group (SLWG) who informed the adaptations
to ensure the toolkit was fit for purpose in Scotland. In addition, a toolkit for use in
non-acute settings, based on PHE’s “Toolkit for Managing Carbapenemase-producing
Enterobacteriaceae in Non-acute and Community Settings”,43 is currently being
redeveloped for use in Scotland.
The acute toolkit provides guidance on the two-step clinical risk assessment based
screening policy including clinical risk assessment on admission to acute care, which
identifies a subset of patients at high risk of CPE colonisation, who are then tested for
CPE. The development of the toolkit followed the joint Chief Medical Officer (CMO)/Chief
Nursing Officer (CNO)/Chief Pharmaceutical Officer (CPO) letter published in June 2013,44
describing the emerging threat from CPE and the requirements for an acute hospital
admission screening programme for CPE. In March this year, the Chief Nursing Officer
issued a new letter to reinforce the mandatory policy requirement for screening in NHS
boards across Scotland.45
At present, the uptake of national CPE screening policy in Scotland in unknown
Compliance with the application of clinical risk assessment for MRSA screening is
monitored as a level 3 HAI Key Performance Indicator.35 This year the existing MRSA
screening KPI data collection tool will be expanded to collect a minimal additional dataset
as part of a pilot audit for the measurement of compliance with CPE screening to provide
an indication of current uptake.

Information leaflet
Standardised national staff and patient information leaflets on CPE screening were
published with the updated toolkit and an educational electronic module on multidrug
resistant organisms (MDRO) HCAI acute admission screening (covering both CPE and
MRSA) is now available for all staff (and can be accessed via the following link: http://
www.nes.scot.nhs.uk/education-and-training/by-theme-initiative/healthcare-associatedinfections/online-short-courses.aspx). The purpose of these materials is to support
frontline staff and ensure patients can make informed decisions about giving consent to
screening.
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Research
The SIRN research study to identify the barriers and drivers of the implementation of
MDRO HCAI acute admission screening includes a CPE screening staff and patient
acceptability study. The findings from this study are due to be reported this year and the
evidence arising will ensure that existing and future HCAI screening programmes are
evidence based and as acceptable to patients and staff as possible.

Prescribing
With limited new antibiotics for treatment of multi-drug resistant infections in
development, optimisation of the use of carbapenems is an important component of the
national antimicrobial stewardship programme. The protection and preservation of the
effectiveness of this critically important group of antibiotics is vital for the successful
management of patients with serious infections in the future. The most recently published
data show in 2015 the use of carbapenems was 8.2 DDD per 100 admissions compared
to 7.7 DDD per 100 admissions in 2014.17 (2016 data were not available at the time of
publication).
In 2016, SAPG updated its practical advice on optimising antibiotic prescribing in
infections due to multi-drug resistant gram negative bacteria.46 Moreover the importance
of avoiding premature empirical escalation during the initial 24–48 hours of treatment is
highlighted as a potential contributor to the inappropriate use of carbapenems and other
very broad spectrum antibiotics. The SAPG advice provides recommendations on the use
of antibiotics which can be considered as alternatives to carbapenems.

An infographic to accompany Carbapenemase-producing organisms of the
HCAI Annual Report is available to download (please click on icon).
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Prevention of Healthcare
Associated Bloodborne Viruses
The delivery of healthcare provides a context where both bloodborne virus (BBV (human
immunodeficiency virus (HIV), Hepatitis B Virus (HBV) or Hepatitis C Virus (HCV)) infected
subjects (potential sources of infection) and susceptible subjects (potential recipients) are
mixed and concentrated in a small place. Transmission of BBVs can occur after exposure
of staff to infected patient blood or body fluids, or exposure of patients to infected staff
blood or body fluids. Patient to patient transmission of BBVs from both diagnostic and
therapeutic practices may also occur following infection control breaches.
In 2016, HPS established a new programme of work focusing on the prevention of BBV
risk events and infections occurring as a consequence of healthcare interventions, either
in patients undergoing these interventions or in healthcare workers (HCW) involved in
these interventions, or through exposure to healthcare environments. This overarching
programme of work harnesses the experience, knowledge and skills of established
resources from both the Sexual Health and Bloodborne Viruses (SHBBV), and HCAI
groups to provide national leadership and support for the SGHSCD’s strategies for
preventing BBVs associated with receipt of healthcare.

National Sharps Injury Prevention Project
The World Health Organisation (WHO) defines a “safe injection” as one which neither
exposes the HCW to any avoidable risk nor harms the recipient, or results in waste that is
dangerous for the community (when sharps waste is not safely collected and disposed).
The WHO advocates that countries transition by 2020, to the exclusive use of safer
injection devices, except in those few circumstances in which a syringe that blocks after a
single use would interfere with the procedure.47
Within Scotland, efforts to address unsafe injection practices has focused on ensuring
that a) minimum standards are in place to prevent the reuse of injection equipment;
b) implementing a sound sharps waste management system and; c) increasing the
availability of high quality safety engineered sharps devices. To support these efforts,
the NHSScotland National Infection Prevention and Control Manual (NICPM) provides
guidance on infection prevention and control practices (including the safe disposal of
waste and occupational safety) (http://www.nipcm.scot.nhs.uk/), to all those involved in
the provision of care. National Procurement Scotland has negotiated contracts covering
healthcare waste bins, and evacuated blood products, intravenous (IV) cannulae, syringes
and needles. Of note, recent contracts for sharps devices have excluded non-safety
products.
To complement this work, and in recognition that a number of HCWs in Scotland have
become infected with HCV following an occupational needlestick injury, the National
Sharps Injury Prevention Project was launched in 2015. Several data have been obtained
for analysis, including from National Procurement on the volume and costs of sharps
devices (safety and non-safety) distributed from the National Distribution Centre (NDC)
from 2013 to the end of 2015. A trial data collection exercise was also undertaken of
sharps-related injuries and significant occupational exposures occurring in the NHS
boards in 2015.

Healthcare Associated Infection - annual report 2016

39

In 2015, 2311 occupational exposure incidents were reported by 14 NHS boards
(employing 85% of NHS staff in Scotland), see Figure 25. Sharps-related injuries
accounted for 1919 (83%) of these incidents, giving a rate of 2.1 sharps injuries per 100
whole time equivalent (WTE) staff.
FIGURE 25: Occupational exposure incidents by exposure type, all
Scotland, 2015.
All Occupational Exposures Incidents, n=2311
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Significant Occupational Exposures, n=76
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Unknown,
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Of all occupational exposure incidents, 76 were considered to be significant occupational
exposures (i.e. the source was known to be infected with a BBV). Of these, 79% (n=63)
of the sources were HCV infected, with one HCW acquiring HCV infection following the
exposure. In total, since 2010, seven occupationally related HCV seroconversions have
been reported in Scotland. Ten (13%) of the significant occupational exposures occurred
during the disposal of material after a procedure (Figure 26).
FIGURE 26: Significant Occupational Exposures by staff group and
procedure phase, all Scotland, 2015.
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Safer sharps devices are a type of medical device that have been designed with in-built
safety features with the aim of preventing or minimising the risk of accidental injury48
and have been shown to be an effective way to reduce HCW-related sharps injuries.49-54
Findings from analysis of data revealed that all NHS boards in Scotland have purchased
safer sharps devices from National Procurement since 1 January 2013. The number of
safety devices purchased, as a proportion of total sales of all types of sharps devices, has
increased significantly from 30% in 2013 to 50% in 2015 (p<0.001).
The transition from traditional to safety device varies between NHS boards and by product
type with the most successful transition to safety devices observed with the products
‘Blood collection needles’, ‘Lancets’, and ‘IV Cannula’. Nine (18%) of the significant
occupational exposures related to sharps injuries were known to involve safety devices.
Non-sharp alternative devices, such as filter straws, which can be used instead of
hypodermic needles for medication withdrawal from ampoules, can also be used as
substitutes for traditional sharps. Purchasing of non-sharp alternatives devices has also
increased over the same time period from 2 539 700 in 2013 to 3 088 500 in 2015.

Incidents Associated with BBV Infected Healthcare
Workers
HPS works with Health Protection Teams (HPTs) in NHS boards to support the public
health response following the identification of a HCW infected with one or more BBVs.
In line with guidance from the UK Advisory Panel for Healthcare Workers Infected with
Bloodborne Viruses (UKAP) (https://www.gov.uk/government/groups/uk-advisory-panelfor-healthcare-workers-infected-with-bloodborne-viruses), NHS boards are required to
undertake a number of steps to determine if patients have been put at risk of infection and
whether they should be traced, notified and offered testing: a patient notification exercise
(PNE). Where HCWs are found to be infected with HIV, HBV or HCV, and have undertaken
Exposure Prone Procedures (EPPs), UKAP normally recommends a PNE only if there
is evidence of HCW to patient transmission of the infection. In the case of HIV-infected
HCWs, in the absence of evidence of transmission from the HCW to patients, PNEs are
recommended only in respect of category 3 (high risk) EPPs.
In 2016, HPS supported NHS boards to undertake three risk assessments related to
the identification of BBV infected HCWs. All of the assessments were referred to UKAP.
Following the identification of probable transmission of HCV from a single HCW to two
patients by NHS Lanarkshire, a PNE was undertaken across Lanarkshire and other parts
of Scotland and the UK. A high testing uptake rate was achieved (78%) with 6553 patients
being tested for Hepatitis C antibody. No further cases of probable transmission of
hepatitis C associated with the HCW were identified.

Quality Improvement and Interventions to Reduce
BBVs
The prevention of BBV infections occurring as a consequence of healthcare requires a
comprehensive approach that includes education and training, surveillance, reporting and
management of sharps injuries including Post Exposure Prophylaxis (PEP), use of safer
sharps devices, HBV immunisation, advocacy of Standard Infection Control Precautions
(SICPs), monitoring and evaluating the implementation of policies, guidance and
recommendations and their impact.
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The measures that will demonstrate effective health outcomes in relation to continued
compliance with guidance/policies for reducing BBV infection risk events and managing
BBV infected HCWs include:
• Trends in sharps injuries and significant occupational exposures.
• Increasing use of safer sharps devices where reasonably practical.
• Prompt management of incidents (BBV infected HCWs, acute BBV infections
associated with receipt of healthcare and reported infection prevention and
control failures).

An infographic to accompany Prevention of Healthcare Associated Bloodborne
Viruses of the HCAI Annual Report is available to download (please click on icon).
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Development of Guidance
National Infection Prevention & Control Manual
The National Infection Prevention and Control Manual (NIPCM) continues to evolve from
its inaugural chapter, Chapter 1: Standard Infection Control Precautions (SICPs) in 2012,
followed by Chapter 2: Transmission Based Precautions (TBPs) in 2013/14.
During 2016, seven of the scientific literature reviews that underpin Chapter 1 of the
NIPCM were updated. These were: Hand Hygiene (use of alcohol based hand rub
(ABHR)); Occupational Exposure Management (including sharps); Safe Management of
Linen; Personal Protective Equipment (gloves); Patient Placement (providing care in the
most appropriate place in the hospital setting); Personal Protective Equipment (eye/facial
protection); and Routine Cleaning of the Care Environment.
The review process ensures that the ethos of the NIPCM is consistent with the original
methodology and that its recommendations remain robust and evidence based. The
methodology for producing the NIPCM and its associated literature reviews and tools was
also collated and published on the NIPCM website (http://www.nipcm.hps.scot.nhs.uk/).
In addition, Chapter 3 ‘Healthcare Infection, Incidents, Outbreaks and Data Exceedance’
has been developed and aligned to Scottish guidance on the management of public
health incidents.55 As with previous chapters, this chapter has been produced in
collaboration with a Scotland wide consensus group (representatives from each NHS
board area). The aim of this new manual chapter and the alignment work with public
health colleagues is to promote consistency in the management and reporting of
healthcare infection incidents and outbreaks across all healthcare settings in Scotland.
This chapter was published in April 2017 (http://www.nipcm.hps.scot.nhs.uk/chapter-3healthcare-infection-incidents-outbreaks-and-data-exceedance/).

NIPCM Website Development
During 2016 the focus of work on the NIPCM has been to continue to develop the website.
Of note this year was the Chief Nursing Officer (CNO), Chief Medical Officer (CMO), Chief
Pharmaceutical Officer (CPO) and Chief Dental Officer (CDO) endorsement of the use of
the NIPCM website to all healthcare staff and across all care settings (http://www.nipcm.
hps.scot.nhs.uk/). This endorsement was considered important in the continued success
of the manual and is being sought from other leading professionals and organisations.
Given the completed upload of Chapters 1 (SICPs) and 2 (TBPs) onto the standalone
website, this year the focus has concentrated on Appendix 11, ‘List of infectious agents
and/or diseases that require transmission based precautions (TBPs) in addition to SICPs’.
This appendix has been redesigned in order to support content display on a smart
phone and other hand held devices. To this end, stakeholder feedback has ensured
that Appendix 11 has been improved to become a one stop shop for disease specific
guidance.
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HAI Compendium
The HAI Compendium is a directory of national and international guidance and supporting
materials relevant to infection prevention and control in Scotland (http://www.hps.scot.
nhs.uk/haiic/haicompendium.aspx). As part of this year’s annual review, and in response
to stakeholder feedback, the content and structure of the Compendium has been revised
to a more streamlined listing, helping to make navigation to documents easier. Quarterly
updates of content will continue to ensure that links to all current guidance are available.

Hand Hygiene
HPS continued to support the WHO ‘SAVE LIVES: Clean your hands campaign’. In 2016
the theme was ‘See your hands - hand hygiene supports safe surgical care’. This year the
campaign focuses on antibiotic resistance with the theme of ‘Fight antibiotic resistanceit’s in your hands’. In support of this HPS have published this annual report to align with
this date on 5 May 2017.
In May 2016 HPS joined infection control colleagues from the Scottish branch of the
Infection Prevention Society in Edinburgh to support their hand hygiene torch tour of
the UK. HPS also attended Glasgow Caledonian University School of Health and Life
Sciences hand hygiene event that highlighted the importance of hand hygiene in surgical
care to healthcare students. Tweets were made throughout the day to promote both
events.
In addition to these events HPS promoted good skin care practice as an integral part of
good hand hygiene within all healthcare settings. This was supported by our occupational
health colleagues in NHS Dumfries and Galloway, who provided ‘skin care tips’ for
healthcare workers. Feedback provided by NHS boards was positive as they found the
information easy to follow and informative.
In support of Infection Prevention Week 2016, HPS held a promotional event for
colleagues at NHS National Procurement, Lanarkshire. Staff members working at the
depot were invited to test their hand hygiene technique by using the UV hand hygiene
glow box. The participating members of staff were pleased to be given the opportunity to
discuss how their technique could be improved. Educational hand hygiene materials were
also provided for staff to share with colleagues that could not attend the event.

Alcohol Based Hand Rub (ABHR) Proxy Measure
HPS have been working in collaboration with National Procurement since 2014 utilising
purchasing data for alcohol based hand rub (ABHR) and soap products distributed by
the National Distribution Centre (NDC). This collaborative work aimed to establish a
commodity indicator for hand hygiene that could confidently be used as a national proxy
measure for hand hygiene compliance in Scotland (similar to that of other European
countries). Product data was available for all but three NHS boards which were excluded
from the national proxy measure calculation.
To facilitate the production of a suitable proxy measure, HPS in conjunction with seven
volunteer NHS boards undertook a validation study. This study had two parts: the
volume (ml) of ABHR used per WHO ‘5 Moments for Hand Hygiene’ and an observational
component recording the specific hand hygiene moment.
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The results of the validation study indicate that the national average ABHR consumption
in litres per 1000 bed days for 2015 was 18.5 opportunities taken per bed. This is less
than the reported European average of 23.9.56 However, when ABHR used is combined
with soap procurement this increases the Scottish hand hygiene compliance average to
be 56.4 opportunities taken per bed. This indicates that NHSScotland may undertake
more hand washing than ABHR application.

SBARs
In 2016, HPS produced the following SBARs (Situation, Background, Assessment,
Recommendations) in response to stakeholders’ queries and emerging infection control
issues:
• Recommendations to NHS boards for a system for recording FFP3 fit-testing - the
SMART sheet.™
• Laundering of heat-labile personal items in health and social care. Published
online at http://www.nipcm.hps.scot.nhs.uk/resources/literature-reviews/
standard-infection-control-precautions-literature-reviews/
• Infection control guidance for hospital bedside testaments (Gideon’s bibles).
• Routine patient screening in NHSScotland neonatal units.

An infographic to accompany Development of Guidance of the HCAI Annual
Report is available to download (please click on icon).
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Norovirus Outbreaks
Norovirus is a pathogen that predominantly has the highest prevalence during the winter
months - most often peaking between October and April. However NHS boards are
increasingly reporting norovirus outbreaks outwith the winter season. Consequently, it
is important that care settings remain fully prepared for norovirus outbreaks at all times
aiming to reduce, as far as possible, impact on services.
In 2016, the ‘Stay at Home’ campaign was re-launched by HPS in partnership with
Health Scotland and SGHSCD. The successful radio sound bites produced in 2015 by
NHS Dumfries and Galloway were also re-issued nationally. Regular communications
and updates were provided to NHS boards via the HPS Digest and weekly norovirus
prevalence figures were published on the HPS website.
In addition, HPS produced ‘General information to prepare for and manage norovirus in
care settings’.57 This replaced the separate guidelines for healthcare settings and care
home settings.

Epidemiological Data
HPS continue to monitor norovirus in NHSScotland via the weekly ward closure point
prevalence system that commenced in 2008. These data are reported from mid-year to
mid-year due to the seasonality of norovirus. For season 2015/16 the number of ward
closures was 127, compared with season 2014/15 where there were 222. In the season
2015/16 there were 93 bay closures compared with 122 in 2014/15. These figures indicate
that NHSScotland experienced a lower than average norovirus season this year compared
to last year. This is reflected in the incidents and outbreak data (Figure 27).

Number of wards closed

FIGURE 27: Number of ward closures in Scotland reported via weekly
point prevalence 2013-16.
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NB. This information represents prevalence of ward closures and not incidence of norovirus.

An infographic to accompany Norovirus of the HCAI Annual Report is available
to download (please click on icon).
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Hospital Outbreaks and
Incidents
Outbreak Preparedness, Prevention, Detection and
Management (PPDM)
HPS continue to work with and support IPCTs and HPTs in NHS boards with outbreak and
incident management. All NHS boards are required to assess outbreaks and incidents
using the Hospital Infection Incident Assessment Tool (HIIAT).58 The tool assesses the
impact of outbreaks or incidents based on severity of illness, impact on services, risk of
transmission and public anxiety, considering each as minor, moderate or major impact.
A red, amber or green status is then applied following this assessment. If at least two of
these categories are classified as moderate with no major impact, the risk is assessed as
amber; if any category is considered to have a major impact, the status is red. Otherwise
this is classified as green. These can be escalated or de-escalated throughout the course
of the incident.
In 2016, a total of 121 outbreaks and incidents were reported, compared with 62 reports in
2015. The higher number may be due to the introduction of mandatory HIIAT green (nonnorovirus) reporting since 1 April 20167: where HIATT green accounted for 65% (n=79) of
all outbreaks and incidents, compared with 27% (n=17) in the previous year.
Figure 28 shows that 121 outbreaks and incidents were reported. Of these 13% (n=16)
were assessed as red, 18% (n=21) as amber and 65% (n=79) as green and 4% (n=5) had
no HIIAT completed which were primarily public health managed incidents.
FIGURE 28: All outbreaks and incidents reported in 2016 by HIIAT
assessment status (n=121).
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FIGURE 29: All incidents and outbreaks reported in 2016 by infection
category (n=121).
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Figure 29 shows the number of incidents and outbreaks by infection category for all 121
incidents and outbreaks reported by NHS boards in 2016 inclusive of HIIAT Green (nonnorovirus) mandatory data. These incidents and outbreaks occurred in a variety of care
settings including maternity, care of the elderly, intensive care and rehabilitation units.
Respiratory and gastrointestinal infections were reported as the greatest cause of
incidents and outbreaks: 47% (n=56) of the total. Of the 30% (n=36) respiratory infections
reported, the majority were influenza virus (33% (n=12)). Of the 17% (n=20) gastrointestinal
infections reported 55% (n=11) were reported as Clostridium difficile. All of these
incidents/outbreaks comprised of a small number of patient cases (no greater than three),
were effectively managed and successfully resolved.
Those incidents and outbreaks reported as ‘colonisation’ i.e. no infection present, but
potential for cross transmission to occur included MRSA (n=2), extended spectrum
beta-lactamase (n=2) and vancomycin-resistant enterococci (n=2). All but one of these
colonisation incidents were HIIAT assessed as green.

HIIAT Green (non-norovirus) Mandatory Reporting
From 1 April 2016 the reporting of all HIIAT green (non-norovirus) incidents and outbreaks
became mandatory for all NHS boards DL (2015)19.7 To assist NHS boards in submitting
this information, HPS developed a reporting protocol and standard operating procedure.
These were piloted in three NHS boards prior to implementation. A total of 65 incidents
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and outbreaks were reported through the mandatory HIIAT Green (non-norovirus)
reporting system. A further 14 HIIAT green outbreak and incidents were reported via HPS
to the HAI Policy Unit.
FIGURE 30: Total numbers of incidents and outbreaks by infection
category reported in 2016 via mandatory HIIAT Green (non-norovirus)
(n=65).
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Figure 30 shows the number of incidents and outbreaks by infection category reported via
the mandatory HIIAT green (non-norovirus) reporting mechanism established 1 April 2016.
Of the 65 outbreaks and incidents reported; respiratory, blood stream, and gastrointestinal
infections accounted for 58% (n=38) of the total reports.
Work planned for 2017/18 will include interrogation of the mandatory HIIAT Green (nonnorovirus) data to assess the impact of this reporting on the epidemiological picture of
HCAI outbreaks and incidents in NHSScotland.

Current and Emerging Threats (CET)/horizon
scanning
The current and emerging threats (CET) report provides a continuous assessment
of HCAI/AMR threats in or to NHSScotland. This report includes a formalised risk
assessment and gap analysis to identify any need for additional guidance, tools or health
protection programmes in NHSScotland. Every quarter, HCAI and AMR ‘threats’ identified
in published literature are assessed for relevance, summarised and risk assessed. In
addition, the CET report provides a summary of HIIAT assessed outbreaks or incidents
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(Figure 29 and Figure 30). Threats that were risk assessed as at least moderate and
had no existing specific or related guidance were considered for the production of new
guidance, supporting tools or other preventative action. In 2016/17, eleven ‘threats’ were
identified in the literature (Figure 31); these included novel pathogens, novel antimicrobial
resistance modes and novel outbreak sources.
FIGURE 31: Summary of risk assessed HCAI and AMR threats identified
in the current and emerging threats report 2016 (n=11).
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As a result of the CET report, HPS highlighted the service risk from plasmid-mediated
colistin and oxazolidinone resistance, Candida auris, and novel norovirus strains to IPCTs
via the HPS National Policies, Guidance and Outbreaks (NPGO) steering group and the
HCAI/AMR programme board. These were also reported to SARHAI for national oversight
and consideration.

Staff Information Leaflets
Staff information leaflets provide pathogen specific advice to prevent and manage HCAI
outbreaks. In 2016, the following staff information leaflets for managing outbreaks
or incidents of influenza, Aspergillus spp. and Bacillus spp. were updated, new staff
information leaflets were produced for the management of incidents or outbreaks of
enterovirus D68 and Pneumocystis jirovecii. These staff information leaflets can be found
at http://www.hps.scot.nhs.uk/haiic/ic/toolkits.aspx.

An infographic to accompany Hospital Outbreaks and Incidents of the 		
HCAI Annual Report is available to download (please click on icon).
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Decontamination
Outbreaks and incidents related to the contamination of reusable medical devices
and surgical instruments have been extensively documented,59;60 and there is growing
evidence that the patient environment similarly enables cross-transmission of pathogens
to subsequent room occupants.61 Novel technologies and infection control strategies for
decontamination of the patient environment are therefore currently under development
and evaluation to combat this issue.62 These approaches are also finding application
in the disinfection of temperature-sensitive medical devices, such as endoscopes and
ultrasound probes, particularly with regard to recent outbreaks of multidrug resistant
organisms (MDRO).63 The built environment, including water reservoirs and ventilation
systems in healthcare settings, is likewise gathering significant interest as an opportunity
to advance new technologies and strategies for the prevention of HCAIs.64;65
HPS provides expert advice related to the public health, infection control, clinical and
scientific aspects of decontamination, and works in partnership with Health Facilities
Scotland (HFS) to deliver the NHSScotland decontamination agenda which is clinically led
and technically informed.

Risks Associated with Endoscope Procedures
HPS have undertaken a data linkage study to estimate the risk of infection following
endoscope procedures in Scotland, during the period 2009 to 2013, and identify any
potential clusters of associated micro-organisms. The summary report concluded that the
overall risk of a HCAI following endoscopy appeared to be in the range 1.5% to 3.3% of
all endoscope procedures. However, the risk of a HCAI attributed to contamination of an
endoscope would be considerably lower and is currently estimated to be approximately
one in 1 800 000 procedures.59 Most significantly, there were no clusters that appeared
to be linked to cross-transmission via an endoscope, indicating that the risk posed by
endoscopy in Scotland is very low. A short-life working group has reviewed the findings
of the Endoscopy Estimated Risk paper and made recommendations, which will be
published in July 2017.

Risks Associated with Semi-invasive Ultrasound
Probe (SIUP) Procedures
Medical procedures involving the use of SIUPs pose a risk of cross-infection if instrument
decontamination following use is inadequate.66;67 In April 2016, NSS published evidencebased guidance for NHSScotland, recommending high-level disinfection of SIUPs
(http://www.hps.scot.nhs.uk/haiic/decontamination/resourcedetail.aspx?id=1703).
In order to estimate the risk of cross-infection following SIUP procedures in Scotland
from 2010 to 2016, prior to the introduction of national guidance, HPS undertook a data
linkage study. This project linked SIUP procedures recorded in the Scottish Morbidity
Records (SMR) datasets with microbiological data, via the ECOSS, and community
prescribing data (as a proxy measure), via the Prescribing Information System (PIS). The
findings demonstrated a significantly greater risk of microbiological reports (p<0.001) and
antibiotic prescriptions (p<0.001) for those individuals who underwent SIUP procedures,
indicating a relative risk increase of 26% to 41% attributable to cross-transmission. While
the absolute risk of cross-infection is undoubtedly very low, these findings suggest that
non-compliance with HPS guidance on decontamination of SIUPs exposes patients to an
potential risk of harm.
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Infection Prevention and Control Team (IPCT) Audit
Tools and Processes: National Monitoring Tool
A national review completed by HPS in March 2015 identified wide variation in IPCT audit
tools and processes across NHSScotland. Following the review, the SGHSCD requested
that HPS consider available options for a national monitoring tool for the healthcare
environment that enables systematic infection control auditing across NHSScotland, with
scope for national overview and benchmarking. HPS utilised stakeholder engagement
and site visits to inform an options appraisal, completed in May 2017, concluding with
recommendations to the SGHSCD.

Alternative Approaches for Equipment and
Environmental Decontamination
HPS is aware that NHS boards are exploring alternative approaches to equipment and
environmental decontamination and have implemented local initiatives; however, there has
been minimal evaluation of their impact. Following a UK survey of alternative approaches
used in healthcare settings, the SGHSCD requested that the survey be extended
internationally to ascertain which alternative approaches may be adopted nationally. The
survey identified four alternative approaches; (1) A&E equipment cleaning role; (2) ‘bed
busting’ team; (3) decant ward; and (4) health care support worker. HPS explored these
approaches and provided recommendations to the SGHSCD on approaches which could
be considered for a pilot study in NHSScotland in 2017.

Decontamination of Reusable Communal Patient Care
Equipment by Healthcare Workers: Time to Clean
Inadequate decontamination of communal reusable patient care equipment continues to
feature in Healthcare Environment Inspectorate (HEI) reports.68 In 2016, HPS undertook an
observational study to determine the time required for healthcare workers to physically
clean items of communal care equipment, in addition to issuing a questionnaire to
NHS boards to establish the frequency of cleaning for each item per shift. The results
suggest that certain items of care equipment (e.g. bed tables, blood pressure cuffs, drip
stands) require less than 90 seconds to clean, but involve a disproportionate amount of
healthcare workers’ time due to the high frequency of cleaning (>10 cleans per shift). A
scientific review of the published literature found very low-quality evidence that increased
cleaning times led to a reduction in HCAI rates. Together, these findings provide an
evidence base to inform resource planning for the prevention of HCAIs.

New Technologies for Equipment and Environmental
Decontamination
In 2016, HPS carried out literature reviews to identify evidence for a number of existing
and emerging technologies for environmental decontamination and assessment of
cleanliness. These included: antimicrobial copper and silver, high-intensity narrowspectrum (HINS) light, chlorine dioxide, wipes, ozone, adenosine triphosphate (ATP)
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bioluminescence and fluorescent markers. The findings from these reviews and
recommendations for practice have been approved by the Equipment and Environmental
Decontamination Expert Advisory Steering Group and will be published in July 2017.
Existing literature reviews were updated on: hydrogen peroxide vapour, ultraviolet
light, electrolysed water, steam and microfibre. These provide evidence-graded
recommendations on the use of these technologies (http://www.hps.scot.nhs.uk/haiic/
decontamination/publications.aspx).

Annual Surveillance of Individuals at Risk of CJD
Creutzfeldt-Jakob disease (CJD) is a rare and ultimately fatal degenerative
brain disease.69 It is one of a group of diseases called transmissible spongiform
encephalopathies (TSEs) that affect humans and animals. Variant CJD (vCJD) was
identified in 1996 and is strongly linked to exposure, most probably via food, to a TSE
that affects cattle, known as bovine spongiform encephalopathy (BSE).70 To prevent
the spread of vCJD in healthcare, a series of public health measures were implemented
including identification of those deemed to be at risk of developing the disease. The
measures included introduction of the ‘single question’ within hospital admission
documentation. The question allows clinicians to assess the risk of medical procedures
and determine the management of surgical instruments, reducing the possible risk of
vCJD transmission.
National surveillance of individuals identified by NHS boards as being at increased risk of
contracting vCJD is undertaken by HPS annually to allow early identification of disease
development. Surveillance data provided by HPS is collated for biannual updates on
UK-wide CJD surveillance, published by PHE, the most recent of which was published in
February 2017 (https://www.gov.uk/government/uploads/system/uploads/attachment_
data/file/591266/hpr0617_cjd.pdf). Unfortunately, there is no treatment or cure for vCJD
at present and confirmation of disease can only be achieved through post-mortem.
Therefore, the appropriate management of ‘at risk’ individuals is imperative for safety
of the public in Scotland. HPS provides support to NHS boards relating to CJD/vCJD
incidents and enquiries.

Future Work
In 2017, HPS have requested funding to commence a new programme of work on the
built environment, encompassing specialist advice on water and ventilation in healthcare
facilities. This will review existing guidance from an infection control perspective and
provide a comprehensive ‘one stop shop’ for guidance applicable to each clinical
area, in addition to identifying gaps for specific patient groups where guidance is not
available or existing guidelines are not applicable. Future work for 2017 is planned to
include: (1) literature reviews to investigate how long nosocomial pathogens survive
on surfaces and the impact of antimicrobial surfaces on HCAI; (2) clinical risk-based
recommendations on the decontamination of SIUPs; (3) summary report on the time to
clean reusable communal patient care equipment; and (4) summary report defining roles
and responsibilities of staff for equipment and environmental decontamination.

An infographic to accompany Decontamination of the HCAI Annual Report is
available to download (please click on icon).
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