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Executive Summary

Scottish National HAI and Antimicrobial Prescribing PPS 2016

Approximately 1 in 22 acute adult

inpatients had at least 1 HAI Approximately 1 in 3 acute adult
Inpatients were receiving

,i\,i“iw,i,i,i\ antimicrobials
‘ LOWER THAN IN 2011 HIGHER THAN IN 2011

HAI OCCURRING IN ACUTE ADULT PATIENTS

2016 2011 Antimicrobial Stewardship

Priorities

Urinary tract 231% ¢ Promote documentation of indication and

compliance with local policy in all clinical
settings
R 17-6% e Reduce unnecessary prescribing by

undertaking timely reviews, promoting IV to oral

Surgical Site Infection 19.2% HAI and AMR remain switch and improving documentation
a public health threat * Reduce unnecessary prolongation of surgical
- across all care settings prophylaxis beyond once only doses
— Laboratory-confirmed BSI — 9.7% in Scotland.

¢ Improve compliance with local carbapenem and
piperacillin/tazobactam prescribing policies

— Skin and soft tissue —4.1% A continued focus on . . .
IPC quality improvement ¢ Improve compliance with local prescribing
= — and antimi_cr(_)bial _ policies for broad spectrum antimicrobials

e G stewardship is required associated with an increased risk of Clostridium

to ensure patient safety difficile infection
— Gastrointestinal tract infection — 6.8% and minimise the threat

of AMR.

—  other —10.7% INFECTIONS BEING TREATED WITH

| ANTIMICROBIALS IN ACUTE ADULT PATIENTS
2 2016 2011
IPC Quality Improvement
Priorities
~

Respiratory — 31.1%
bundles with a focus on reviewing the need for the continued @ SRl — 184%
use of the device
¢ Interventions to reduce the risk of UTI and other infections in
. Gastrointestinal — 13.4%
older people across all settings
¢ Prevention of Gram negative infections across health and social

care 13.8%; Urinary tract  — 14.0%

¢ Prevention of sepsis and bloodstream infections in neonates

e Multimodal national programmes to prevent pneumonia in
non-ventilated patients and UTI in non-catheterised patients

e |ocal multimodal quality improvement strategies

¢ |Implementation of invasive device insertion and maintenance

e |Improved availability of ABHR at point of care and the availabili- @_ Systemic —10.5%
ty of a 7 day microbiology service
¢ Increased single room and isolation capacity Other —12.3%

¢ Integrated public health approach to prevention of infection
¢ Review of the specialised workforce to deliver strategies to
reduce infection risk in all settings
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Characteristics of the patient population

The patients included in the survey of acute hospitals were older and sicker compared with the 2011 survey. More
than half of the patients in acute hospitals were over 65 years and a quarter over 80 years. More than two fifths of
patients had the most severe co-morbidity scores and this was higher than in 2011. In non-acute care, more than
three quarters were aged over 65 years and half over 80 years. Two thirds of patients had the most severe co-
morbidity scores.

HAI occuring in paediatric patients

The prevalence of HAI was 2.7 %; this was not significantly different from 2011. The majority of the infections
occurred in neonates, including those in neonatal ICU. The most common HAI types reported in these patients
were clinical sepsis and bloodstream infections.

HAI occurring in non-acute patients

A 25% random sample of non-acute hospitals was included in the survey. The prevalence of HAI in the sample was
3.2%. Urinary tract infections accounted for more than half of all HAI in this patient group.

Microbiology

The most common organism reported in acute and non-acute care was Escherichia coli; this organism has now
replaced Staphylococcus aureus as the most commonly reported organism. Microbiology data were reported only for
HAI where there was available microbiology at the time of survey.

Invasive device use

A third of acute adult patients had a PVC in situ on the day of survey and the prevalence was higher in 2016 compared
with 2011 after adjustment for changes in the patient case mix. One in five patients were catheterised and there was no
difference in the prevalence between 2016 and 2011.

Antimicrobial prescribing in paediatric patients

One in three paediatric patients were receiving antimicrobials at the time of survey and this was not significantly
different from 2011. The most common reason for prescribing was treatment of systemic infections such as clinical
sepsis and febrile neutropenia. One in five paediatric patients were receiving antimicrobials as medical prophylaxis.

Antimicrobial prescribing in non-acute patients

One in eight non-acute patients were receiving antimicrobials at the time of survey. Approximately half of antimicrobials
were prescribed to treat urinary or respiratory tract infection and one in five were prescribed as medical prophylaxis.
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Antimicrobial prescribing quality indicators

Compliance with local policy and documentation in acute care was significantly higher in 2016 compared with 2011.
However, approximately a quarter of broad spectrum antimicrobials associated with an increased risk of CDI and a fifth
of very broad spectrum antimicrobials, namely carbapenems and piperacillin/tazobactam, were not compliant with local
prescribing policy.
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Epidemiology of key infection types and associated antimicrobial prescribing

A summary of 4 key infection types: urinary tract infection, pneumonia, surgical site infection and bloodstream infection
are provided in separate summary infographics.

IPC and antimicrobial stewardship structure and process indicators

These indicators have been collected for the first time in Scotland and will inform future development of local and
national IPC programmes. The following areas for improvement were identified: improving ABHR availability and the
availability of data on ABHR use; single room provision and isolation capacity; improving coverage of a seven day
microbiology service; development of multimodal strategies for prevention of pneumonia and urinary tract infections
that are not device associated; and the role of ICNs, ICDs and the resources dedicated to antimicrobial stewardship.
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Introduction

Healthcare associated infections (HAI) are a major public health concern and a significant cause of
morbidity and mortality globally.! The European Centre for Disease Prevention and Control (ECDC)
estimates that 3.2 million patients develop a HAI every year in Europe.2 In 2011, it was estimated that
one in twenty Scottish inpatients had an infection associated with healthcare delivered in a Scottish
hospital.® The inpatient cost of HAI originating in Scottish acute care hospitals was estimated to be
£137 million a year with an additional 318 172 bed days required in order to care for patients with HAI;
the equivalent of a large teaching hospital occupied for one year.* A significant proportion of HAI are
considered to be avoidable and prevention of these infections provides an opportunity to improve
patient outcome and reduce unnecessary costs within healthcare systems.®

A robust and current evidence base that is specific to Scottish hospital settings is necessary to inform
the development of local and national strategies to reduce HAI and contain antimicrobial resistance
(AMR).® National point prevalence surveys (PPS) are undertaken every five years in Scotland in order to
take stock of the current epidemiological situation and to review local and national policy.

Background

To date, there have been two Scottish national PPS of HAI and antimicrobial use; one undertaken in
2005/6 and a second in 2011. The first survey reported that one in ten inpatients at any one time had

an infection that was associated with healthcare delivery in Scottish hospitals.” The second survey was
undertaken as part of a Europe-wide survey and included collection of comprehensive antimicrobial
prescribing data.? This survey reported that the prevalence of HAl was 4.9% in acute hospital inpatients
and that almost a third of patients were receiving antimicrobials at any one time.2 Due to differences in
the protocol adopted in the two surveys, the results were not directly comparable but it was estimated
that the prevalence of HAI was a third lower in 2011 compared with the 2005/6 survey.

The Scottish Government tasked Health Protection Scotland (HPS) with coordinating a third Scottish
National PPS of HAI and Antimicrobial Prescribing and advised the NHS boards of the requirement

to participate.® The results from this third PPS of HAIl and antimicrobial prescribing provide an
opportunity to review the current epidemiology of HAI and antimicrobial prescribing and, for the first
time, describe infection prevention and control (IPC) and antimicrobial stewardship structures and
processes in Scottish hospitals. The intelligence will inform the development of key priority areas and
recommendations for the prevention and control of HAI, and quality improvement interventions for IPC
and antimicrobial stewardship. This will assist the Scottish Government in the further development of
national policy to reduce HAI, improve antimicrobial prescribing and contain AMR in Scotland.

Aims and objectives
The objectives of the 2016 prevalence survey were to:

* Measure the specific types and overall prevalence of HAI

* Measure the overall prevalence of antimicrobial prescribing and types of antimicrobials
prescribed, as well as compliance with Scottish Antimicrobial Prescribing Group (SAPG)
prescribing quality indicators

* Describe the organisation of IPC and antimicrobial stewardship programmes

¢ |dentify priority areas for future interventions to prevent and control HAI, and for antimicrobial
stewardship quality improvement strategies

e Contribute to the ECDC prevalence survey and inform the European strategy to reduce HAI and
antimicrobial resistance.



Methods

Study design

A rolling point prevalence survey was carried out in Scottish hospitals during September, October and
November 2016. The Scottish protocol was developed using the ECDC protocol for PPS.° A Privacy
Impact Assessment (PIA) was undertaken and the project was reviewed and approved by the Public
Benefit and Privacy Panel for Health and Social Care (PBPP) (Application Number: 1516-0599).

Data were collected by NHS board staff members from local IPC and Antimicrobial Management
Teams (AMTs). Each ward surveyed was completed within one day (Monday to Friday) and wards where
elective procedures were carried out were surveyed between Tuesday and Friday.

Data were extracted from a number of sources available on the ward at the time of survey. These
included nursing notes, medical notes, temperature charts, drug charts, electronic prescribing
systems, surgical notes, laboratory reports e.g. microbiology results, and other relevant charts e.g.
wound charts, stool charts and care plans. Data collectors were advised to seek clarification from
ward staff if the information held in the records was not clear.

Full details of the study design and data collection methods are provided in the PPS protocol."

Training and support

A one day training course was developed using standardised ECDC training materials and was
delivered to approximately 200 staff across Scotland. A further cascade training pack was developed
to enable pharmacists who attended the one day course to deliver the training to other pharmacists
in a cascaded manner; this training approach permitted those trained in this way to assist with the
collection of antimicrobial data only.

A helpdesk facility was provided by HPS to support the local data collection teams. This was
operational during normal working hours in the months of September, October and November 2016.
Queries to the helpdesk were used to develop a weekly Frequently Asked Questions document which
was provided to the data collectors.

Inclusion and exclusion criteria

The survey included all NHS acute, NHS paediatric and independent hospitals, and a 25% sample of
NHS non-acute hospitals. Non-acute hospitals were defined using Information Services Division (ISD)
classification of Scottish hospitals."

All wards with the exception of day units and residential care units within acute hospitals were
included. All patients who were admitted to the ward at 8am on the morning of the survey, with the
exception of day patients, were eligible for inclusion in the survey. Patients admitted to or transferred
into the ward after 8am were excluded. Patients who left the ward before they were surveyed were not
followed up and were therefore excluded from the survey.
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Data definitions

Risk factor data

Data were collected on risk factors for HAIl including age and the McCabe score'?, which was used to
measure the underlying medical condition of the patient at the time of survey (or prior to HAl onset in
patients with a HAI). National Healthcare Safety Network (NHSN) operative procedure categories' were
used to categorise patients who had undergone minimally invasive or invasive surgery since admission
to the survey hospital. Each patient was surveyed to identify invasive devices in situ at the time of
survey. Patients with peripheral vascular catheters (PVC), central vascular catheters (CVC), urinary
catheters and patients who were intubated regardless of whether they were receiving mechanical
ventilation, were identified. The length of time the patient had spent in hospital prior to survey was
calculated. For patients with HAI, the length of time between admission and onset of HAIl was used to
reduce length of stay bias introduced by extended lengths of stay in patients with HAL.

HAI data

The ECDC case definitions for HAI were used.® Neonatal HAI case definitions were used for babies in
the neonatal ward only. General HAI case definitions were used for all other patients including babies
and children in paediatric wards.

HAI data were collected for patients with an active HAI at the time of survey.
A HAI was considered active if:
* the HAI met one of the HAI case definitions on the day of survey

¢ the patient was receiving antimicrobials for a HAI on the day of survey and the HAI had
previously met one of the case definitions between day 1 of antimicrobial treatment and day of
survey

In addition, the onset of infection must have occurred within one of the following time frames:

¢ day 3 of current admission onwards (if day of admission is Day 1)

* present on admission (or presenting on day 1 or 2) in patients discharged from hospital (acute or
non-acute) in previous 2 days

e surgical site infection present on admission (or presenting on day 1 or 2)

* Clostridium difficile infection (CDI) present on admission (or presenting on day 1 or 2) in patients
discharged from hospital (acute or non-acute) in previous 28 days

¢ device-associated infection (pneumonia, urinary tract infection (UTI), bloodstream infection
(BSI)) following insertion of device (including day 1 or 2 of admission)

Infections originating in other acute and non-acute hospitals were included but those originating in long
term care facilities, care homes, or nursing homes were excluded and no further data were collected
for these infections.

Data were collected for each HAI including the infection type, date of onset and the origin of the
infection. HAI that were associated with the survey hospital were reviewed to determine whether the
HAI was associated with the survey ward. Infections that were present on admission to the survey
hospital were also identified. Additional data were collected for BSI, pneumonia and UTI to identify HAI
where a relevant device (PVC/CVC, intubation and urinary catheter, respectively) had been in situin a
specified period prior to onset.



Microbiology data

Microbiology data were recorded for HAl when laboratory results were available at the time of
survey. Pending laboratory results were not followed up after the survey of the ward was complete.
Antimicrobial resistance data were collected where available for a number of organisms of public
health significance.

Antimicrobial data

Antimicrobial data were collected for all patients receiving antimicrobials at the time of survey. All
antimicrobials with the exception of topical antimicrobials, antivirals and antimicrobials prescribed for
the treatment of Mycobacterium tuberculosis (TB) were included in the survey.

A patient was defined as receiving antimicrobials if:
* they were prescribed antimicrobials at the time of survey for;
> treatment
> medical prophylaxis

¢ they had received at least one dose of surgical prophylaxis in the 24 hours prior to 8am on the
morning of the survey

Data were recorded for each antimicrobial including the name of antimicrobial, route of administration,
dosage per day, indication for prescribing and diagnosis.

The indication for prescription was recorded as treatment of infection (community acquired, hospital
acquired, long/intermediate care acquired); surgical prophylaxis (single dose, more than one dose
given within 24 hours, more than one dose given over more than 24 hours); medical prophylaxis; or
reason other than treatment or prevention of infection. The definition of hospital acquired infection
used when describing the indication for prescribing was an infection that the clinician considered to
be a hospital acquired infection or where the symptoms started 48 hours or more after admission

to hospital. Diagnosis was defined by the anatomical site of infection being treated or, by the site of
infection or surgical procedure for which prophylaxis was given. The start date of the antimicrobial
was recorded and if that differed from the start date of the treatment regime, the reason for change in
antimicrobial was recorded.

In addition, data were collected to assess two quality indicators for prescribing:
e reason for prescribing was recorded in the medical notes at the time of prescribing

* empirical prescribing for treatment of infection or surgical prophylaxis was compliant with local
prescribing policy (where the reason was recorded in the notes).

Hospital structure and process indicator data

The hospital structure and process indicator data were collected using a number of different sources.
Where possible, data were sought from national administrative datasets or sources (hospital activity,
staffing levels, participation in national surveillance networks). The whole time equivalent (WTE)
number of nurses and nursing assistants was provided by the workforce team at ISD using the Scottish
Workforce Information Standard System (SWISS)."* Bank and agency staff were excluded. The number
of patient days (acute occupied bed days (AOBDs) for acute hospitals and occupied bed days (OBDs)
for non-acute hospitals)'® and number of discharges'” for the period 2015/16 were provided by ISD.

It was necessary to collect several of the data items on the ward at the time of survey: single room
availability, alcohol based hand rub (ABHR) availability and number of observed hand hygiene
opportunities in a year.

The remainder were collected by local board contacts using the PPS hospital indicator protocol.™
These data include data pertaining to IPC and antimicrobial management staffing levels; IPC and
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stewardship programme organisation; IPC and antimicrobial policies and educational initiatives. The
WTE equivalent number of intensive care unit (ICU) nurses and nursing assistants was also provided at
hospital level by the board contact points. Structure and process indicator data were provided at either
hospital or board level depending on the availability of data at the local level.

Data management

Data were collected on Teleform® scannable paper forms, one form per ward and one form per patient.
These were sent securely to HPS by post adhering to strict National Services Scotland (NSS) data
protection and confidentiality guidelines. Each form was scanned and verified by data entry staff and
imported into a bespoke SQL Server database® with built in validation rules for cleaning the data.

Analysis

Sampling strategy

All NHS and independent acute hospitals were included in the survey. A 25% random sample of non-
acute hospitals was selected using a stratified method. All non-acute hospitals were stratified by
NHS board and a target of 25% of the non-acute hospitals within the board set, with the sampling

of hospitals within each board proportional to size of the hospital (probability proportional to size
method). In addition, as the 2011 survey showed that the prevalence of HAl was lower in psychiatric
hospitals®, which also tended to be large, only two psychiatric hospitals were included in the sample
(rather than five which would have represented 25% of all non-acute psychiatric hospitals). The
sampling of hospitals within each category was proportional to size of the hospital.

Changes to data presentation

Changes to the way patients included in the survey are reported were introduced in the 2016 survey.
The patients included in the 2011 survey were grouped according to the type of hospital they were
surveyed in: acute, non-acute, paediatric and independent hospitals. Paediatric patients, including
those in acute hospitals, are described as a single population in the 2016 survey as the epidemiology of
HAI and the antimicrobials prescribed in paediatric patients differ from adult patients. The independent
hospitals are included in the acute adult patient population to align with the way ECDC report
independent hospitals and as the number of patients, HAIl and antimicrobials included were small.

Descriptive analyses

Tables and figures were used to summarise the frequency and prevalence of HAI, device use and
antimicrobial prescribing throughout the report. These were produced in Microsoft Excel and checked
in SPSS (version 21), STATA (version 13) and R (version 3.3.1). Prevalence was estimated with the
number of patients recorded as positive (had an active HAI, had a device in situ, or were receiving
antimicrobials at the time of survey) as the numerator and the total number of positive or negative
patients (i.e. all surveyed patients excluding the ‘not recorded’) as the denominator. The prevalence
estimates had 95% confidence intervals (95% CI) applied. Wilson’s unadjusted Cl were used when

the prevalence was low or sample size small (within the non-acute or paediatric populations, or when
looking within subgroups/specialty-level of the acute population), and survey means clustered Cl were
used when the sample size was large (i.e. within the total acute adult populations).

The distribution of age in 2016 and 2011 was compared using a Mann-Whitney U test and median ages
estimated. Pearson’s chi square tests with a continuity correction or Fisher’s Exact tests were used to
compare the prevalence between two groups (e.g. HAI prevalence between years or HAI prevalence
between ICU and medical specialties) and to determine if the two groups where significantly different.
A Fisher’s Exact test was used when one or more of the cells in a 2 x 2 table had an observed



frequency of <5. Pearson’s chi square was used in all other calculations. All tests of independence
were carried out in R (version 3.3.1) and statistical significance was set at p<0.05.

Statistical analyses

The survey was analysed as a cluster sample with wards nested within hospitals. For the non-acute
hospitals, a weighting adjustment was necessary to account for the underrepresentation of psychiatric
facility beds in the sample. The weights were based upon the ratio of the number of psychiatric and
non-psychiatric facility beds in the sample to the corresponding numbers in the non-acute hospital
population. Both the crude and weighted prevalences of HAI, devices and antimicrobial prescribing are
presented for non-acute facilities.

Factors associated with HAI and antimicrobial prescribing prevalence in 2016

Univariate and multivariate regression analyses were conducted to identify risk factors associated

with HAI and antimicrobial prescribing prevalence using R version 3.3.1 (R package ‘survey’). Five
multivariate models were investigated: HAI prevalence in acute adult inpatients, HAI prevalence in
non-acute inpatients, antimicrobial prescribing in acute adult inpatients, antimicrobial prescribing in
non-acute inpatients and antimicrobial prescribing in paediatric inpatients. Due to the small number of
HAI cases, multivariate modelling was not carried out for HAI prevalence in paediatric patients and only
univariate results are presented.

A survey weighted binomial model was used which accounted for the clustering of beds within wards.
An additional weight was applied to the models of HAI and antimicrobial prevalence in non-acute
inpatients to account for underrepresentation of psychiatric hospital beds in the sample.

Univariate risk factors were initially screened and those with a p-value below 0.5 were included in the
multivariate modelling process. A backward elimination approach and a forward stepwise approach
were applied to select the most parsimonious model. Statistical significance was set at p<0.05. A
category-level p-value (using the Wald test), odds ratios (OR) and 95% CI were calculated for each of
the risk factors in the final models. The large sample approximation for the log odds ratio was used to
calculate 95% confidence intervals.

Comparing 2011 and 2016 prevalence

To account for any differences in the patient case mix between the 2016 and 2011 PPS, the survey
weighted binomial model described above was used to estimate adjusted prevalences, odds ratios
and 95% CI for HAI, device (CVCs, PVCs, urinary catheters and intubation) and antimicrobial use in the
acute adult population (including independent hospitals). A combined dataset of 2016 and 2011 acute
adult inpatient data was used to create six models for each of the prevalence outcomes. Interactions
between year and another single risk factor were investigated but no interactions were found to be
significant at the Bonferroni-adjusted significance cut-off and hence no interactions were included

in the multivariate model. An adjusted odds ratio for year was calculated using 2011 as the reference
group. This odds ratio is a measure of any significant change in prevalence between the two surveys
whilst accounting for the effects of changes in patient case mix between 2011 and 2016.

In addition, three survey weighted binomial models were used to estimate any significant difference
in prevalence of broad spectrum antimicrobial prescribing, piperacillin/tazobactam prescribing

or carbapenem prescribing in the acute adult population (including independent inpatients) after
accounting for differences in the patient case mix between the 2016 and 2011 surveys. This could not
be done in the paediatric population due to small numbers.

Univariate models were used to investigate the difference in HAI, each device and antimicrobial use
in paediatric patients between the 2016 and 2011 surveys. This was unadjusted due to a small sample
size and low prevalences and therefore crude odds ratios and 95% CI are described.

No comparisons were made for non-acute facilities owing to the difference in sampling strategies
between the surveys.

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Benchmarking analyses

Four multivariate models were developed to enable benchmarking between hospitals using the
modelling methodology described above (survey weighted binomial model). The results from the
models were used to calculate hospital level HAI and antimicrobial prescribing prevalence figures

that were adjusted for any differential case-mix. In order to provide adjusted acute hospital level
prevalence, the acute adult and paediatric patient groups were combined. The model used for
benchmarking analyses in non-acute hospitals was the same model as that used to describe risk
factors associated with prevalence (see above). The adjustment and funnel plot methods are described

below.

Adjusted HAI prevalence and antimicrobial prescribing prevalence are presented as funnel plots' with
95% CI. The prevalence figures were adjusted for patient case mix in the hospitals using output from one
of the multivariate logistic regression models for acute and non-acute hospitals (see section above).

These analyses provided estimates of the probability of a prevalent HAI (or of a patient receiving an
antimicrobial) for each individual inpatient, which were then summed over all relevant inpatients to give
the expected number of patients with at least one HAI (or receiving at least one antimicrobial) (E) for
each hospital. The adjusted prevalence was calculated by the formula: Adjusted(P) = P*(O/E) where

O was the observed number of patients with HAI (or receiving antimicrobials); E was the expected
number of patients with HAI (or receiving antimicrobials); P was the overall HAI (or antimicrobial
prescribing) prevalence.

The plots show the adjusted prevalence of HAI or antimicrobial prescribing plotted against the number
of patients on which the prevalence is based. The solid lines of each funnel plot indicate the 95%
confidence limits, calculated from confidence intervals throughout the range of values.

Hospital structure and process indicator data and analysis

The hospital structure and process indicator data were reported for acute (including paediatrics) and
non-acute hospitals. Independent hospitals were excluded due to small numbers and the unavailability
of some data from the national datasets.

Data obtained at the time of survey on the ward were summed. Wards where data were missing were
excluded from the calculation. The number of wards that the data pertain to is reported to assist with
interpretation.

It was necessary to apportion the number of WTE antimicrobial stewardship staff, IPC Nurses (IPCNs)
and Infection Control Doctors (ICDs) to acute and non-acute hospitals when data were provided at
board level. The WTE were apportioned based on bed numbers and were apportioned equally over
acute and non-acute hospitals to reflect that these staff cover both acute and non-acute care.

The average length of stay in the survey hospitals was calculated as the total number of patient days in
the hospital divided by the total number of discharges from the hospital. This represents the average
length of stay in the survey hospital from admission to discharge or transfer to a different hospital.

The number of blood culture sets per hospital between January and December 2016 was extracted
from the Electronic Communication of Surveillance in Scotland (ECOSS) database and the number of
inpatient stool tests performed for Clostridium difficile infection (CDI) was estimated from a voluntary
laboratory questionnaire undertaken by the C. difficile health protection programme at HPS.

The multimodal strategy data were reported as the percentage of all hospitals that had each of the
components of the strategy in place across the hospitals (excluding ICU) and specifically in ICU.
Hospitals where data were not recorded were excluded from the analysis.



Validation of the 2016 PPS

The validity of the 2016 PPS was assessed using two methods: 1) assessment of validity and reliability
using case studies following training, and 2) on-site gold standard validation undertaken by an external
team of national experts in PPS data collection. ECDC also undertook international validation in a
single hospital and the Scottish national experts were assessed by a European expert.

Gold standard validation and inter-rater reliability exercise following Scottish training
sessions

Prior to data collection and following each training session, participants (n=171) were required to
complete two case studies. These case studies were marked to measure the sensitivity and specificity
and the inter-rater reliability (IRR) of the participant responses.

The sensitivity, specificity and agreement between data collectors (kappa statistic) were estimated

for whether a patient had prevalent HAI (yes/no). The sensitivity was also measured for whether the
patient was receiving antimicrobials (yes/no). The specificity and kappa statistic were not calculated
for the antimicrobial data as all patients in the exercise case studies were receiving antimicrobials. The
percentage of data collectors who reported the correct McCabe score was also calculated.

Fleiss’ kappa was used to calculate the kappa statistic in STATA (version 13). A kappa statistic of
between 0.81-1.0 is considered excellent, of 0.61-0.80 is considered good and a score of between 0.41-
0.60 is considered moderate.

Onsite gold standard validation study

A gold standard validation study was carried out concurrently with the national PPS using the Scottish
PPS validation protocol.?° The purpose of the study was to assess data validity. ECDC required that
all member states undertake a validation study when undertaking PPS as part of the European Union
(EU)-wide PPS and the Scottish protocol was based on the ECDC PPS Validation Protocol.?' The

HPS validation team consisted of at least one ECDC trained data collector along with other staff to
support the data collection process. Nine acute hospitals were selected for inclusion in the validation
study from a sampling frame of hospitals that, travel time permitting, could be surveyed within one
day. Hospitals with only electronic patient notes were excluded from the study due to issues with
gaining access to the electronic systems, which would have resulted in the validation team not being
blinded to the primary results. Purposive sampling was used to select wards for the study; wards
with higher expected prevalence (e.g. intensive care units) were oversampled to ensure sufficient HAI
were identified to maximise precision in the validity analysis. All patients in the selected wards were
surveyed, at least until the required number of validation records per hospital were obtained (n=30).

The validation team obtained validation data using the same data sources available to the primary data
collection teams in participating hospitals. Following completion of the survey, the validation team did
not discuss or cross-check results with the primary PPS data collectors in order to minimise bias. The
sensitivity and specificity for the presence of HAI and antimicrobials were calculated with 95% CI.

Extrapolation of the gold standard validation results to HAl and antimicrobial
prescribing prevalence

The results from the gold standard validation were used to calculate an adjusted prevalence of HAI that
accounted for possible under- or over-reporting by the local data collection teams. The sensitivity and
specificity were used to adjust the prevalence and bootstrapping methods were used to calculate the
95% CI around the adjusted prevalence. The bootstrapping methods accounted for sampling variation
in the sensitivity/specificity estimates and the prevalence estimate.

©
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Estimation of the burden of HAI

The Rhame and Sudderth equation was applied to the prevalence figure adjusted to control for the
potential under-reporting identified by the gold standard validation:

Incidence = prevalence * (length of stay / (date of survey - date of onset))

The average length of stay in Scottish acute adult patients was estimated using ISD length of stay data.
Paediatric, accident and emergency, community, dental and “GP other than obstetrics” specialties
were excluded from the length of stay calculation. The mean and median difference between date of
onset of HAI and date of survey were used in the equation. The incidence calculated using the mean
and the median was averaged. The resulting incidence was then applied to the annual number of acute
adult inpatient stays (using the exclusions above) to estimate the number of HAI per year in acute adult
inpatients in Scotland.



Results

Survey Characteristics

A total of 12 710 inpatients in 70 hospitals were included in the survey, 93.8% of all eligible patients.
All NHS acute hospitals (n=37), paediatric hospitals (n=3) and independent hospitals (h=6) and a
25% random sample of non-acute hospitals (n=24) were included in the survey. The total number of
hospitals, wards, beds and patients included in the 2016 PPS are described in Table 1.

Table 1: Number of hospitals, wards, beds and patients surveyed in 2016, by patient group

Number
Number of Number Number o

Patient group hospitals of wards Nurbnetaesr of Np‘;';}'gﬁt’s‘if of eI_igibIe o; aetlilegrl\tt“se

surveyed surveyed patients surveyed
Acute
inpatients* 46 709 14962 12742 12459 11627
Non-acute
inpatients 24 77 1305 1096 1093 1083
Total 70 786 16267 13838 13552 12710

*this group includes acute adult inpatients, all paediatric inpatients and independent hospital inpatients

The number of inpatients surveyed by NHS board region is described in Figure 1. In addition, 42
patients were surveyed in six independent hospitals.

Figure 1: Total number of acute and non-acute inpatients surveyed, by NHS board
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Description of the survey population

The age and sex distribution of the acute hospital inpatient population (acute adult inpatients, acute
paediatric inpatients and independent hospital inpatients) is described in Figure 2. The median age of
patients surveyed in acute hospitals was 71 years (range 0 to 102, inter-quartile range (IQR) 52 to 82)
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and 45.1% of patients were male (n=5242). Patients aged less than one year (n=531) accounted for
4.6% of the population and 6.3% of patients were under 16 years of age (n=732). A total of 179 healthy
newborn babies were included in the survey; 1.4% of the total survey population. Patients aged over 65
years (n=6880) and over 80 years (n=3303) accounted for 59.2% and 28.4% of the total acute patient
population, respectively. The median age of patients surveyed in 2016 was significantly higher than the
median age in 2011 (71 years versus 70 years, p<0.001).

Figure 2: Number of inpatients surveyed in acute hospitals in 2016, by age and sex
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The age and sex distribution of inpatients included in the sample of non-acute hospitals is described
in Figure 3. The median age of non-acute patients included in the survey was 80 years (range 17 to
104, IQR 69 to 87) and 41.6% of patients were male (n=450). Patients aged over 65 years (n=857) and
over 80 years (n=530) accounted for 79.1% and 48.9% of the total non-acute population, respectively.
The median age of patients surveyed in 2016 was not compared with 2011 due to differences in the
sampling strategies used in the two surveys which resulted in populations that were not comparable.

Figure 3: Number of inpatients surveyed in non-acute hospitals in 2016, by age and sex
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Two fifths of patients surveyed in acute hospitals (40.0%, n=4609) and 65.7% in non-acute hospitals
(n=697) had the most severe co-morbidity scores (ultimately fatal or rapidly fatal McCabe score).
The distribution of McCabe scores in acute and non-acute patients are presented in Figure 4 and 5,

respectively.



The percentage of acute hospital patients with an ultimately fatal or rapidly fatal McCabe score was
significantly higher in 2016 compared with 2011 (40.0% versus 33.7%, p<0.001). The McCabe scores
of the non-acute populations in 2016 and 2011 were not compared due to differences in the sampling
strategy resulting in the populations not being comparable.

Figure 4: Distribution of McCabe score in acute Figure 5: Distribution of McCabe score in non-
inpatients (including independent hospital and acute inpatients in 2016
paediatric inpatients) in 2016
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|mNone/non-fatal mUltimately fatal ERapidly fatal |

Note: McCabe score was not recorded for 91 patients Note: McCabe score was not recorded for 22 patients

Healthcare Associated Infection in Scottish hospitals
Prevalence of HAI

Acute and non-acute hospitals

The prevalence of HAI by patient group is described in Table 2. The highest prevalence was observed
in acute adult patients where approximately one in 22 patients had a HAI at the time of survey (4.6%,
95% CI: 4.1 to 5.1, n=497). The prevalence of HAI in paediatric patients was 2.7% (95% CI: 1.8 to 4.2,
n=20) and 3.2% (95% CI: 2.3 to 4.4, n=34) in non-acute inpatients.

Table 2: Prevalence of HAI in 2016, by patient group

Number of 2016
: : Number of
Patient group Sﬂ?‘t,'eeygg* patients with Prevalence (%) 95% Lower Cl 95% Upper CI
HAI

Acute adult inpatients

(including independent 10 813 497 4.6 4.1 5.1
hospital inpatients)

Paediatric inpatients 734 20 2.7 1.8 4.2
Total acute inpatients 11 547 517 4.5 4.0 5.0
Non-acute inpatients 1079 34 3.2 2.3 4.4

* Number of patients surveyed with HAI status recorded. HAI data for acute adult, paediatric and non-acute patients were
not recorded for 76, 4 and 4 patients, respectively

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



The weighted HAI prevalence in 2016 in the non-acute sample was 2.3% (95% CI: 1.3 to 3.3). This
weighted prevalence accounts for the sampling strategy where psychiatric patients were under-

represented and estimates the true population prevalence in the Scottish non-acute hospital
population.

Appendix Tables A1 and A2 describe the prevalence of HAI for each hospital included in the survey
and include prevalence estimates that have been adjusted for any differences in the patient case mix
between the hospitals.

Figures 6 and 7 describe adjusted hospital level HAI prevalence relative to the mean Scottish prevalence.
The plots indicate that one acute hospital had a higher than expected HAI prevalence based on their
patient case mix. None of the non-acute hospitals had a higher than expected prevalence.

Figure 6: Adjusted prevalence of HAI in acute inpatients (including independent hospital and paediatric
inpatients) in 2016

60% —

40%

Prevalence (%)

20%

0% —

| | | | | | |
0 200 400 600 800 1000 1200

Hospital Size

Note: two hospitals were excluded from the plot due to small numbers.



Figure 7: Prevalence of HAI in non-acute inpatients in 2016
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Acute adult inpatients

A total of 497 adult patients in acute hospitals (including independent hospitals) had a HAI at the time

of the survey. The overall prevalence was 4.6% (95% CI: _ m
4.1 to 5.1), and this was significantly lower compared with < Approximately

o O o O
the 2011 survey (4.6% versus 5.0%, adjusted OR= 0.84, 'I"I"I‘ 'I"I‘ acute adults inpatients had
at least 1 HAI

lil
95% CI: 0.72 to 0.98, p=0.03). The prevalence of HAI in ® ® 0 ® © 0606 06060600000
the 2016 and 2011 surveys and the comparison results “"I‘ “"I"I' lll IE'I"I"I"I' 'I"I' ll"l‘
are described in Appendix Table A3. This comparison

The prevalence of HAI varied by specialty in acute adult inpatients and is described by specialty
category in Figure 8 and by specialty in Appendix Table A4. One in nine ICU patients had a HAI at the
time of survey (11.4%, 95% CI: 7.2 to 17.5, n=17). The prevalence of HAI in surgical patients was 6.5%
(95% CI: 5.6 to 7.4, n=184) and was 4.0% (95% CI: 3.4 to 4.5, n=188) in medical patients. The prevalence

of HAI in ICU patients was significantly higher compared with medical patients (11.4% versus 4.0%,
p<0.001) and surgical patients (11.4% versus 6.5%, p=0.03).

|

accounted for differences in the patient case mix between the two surveys.

@
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Figure 8: Prevalence of HAI by specialty in acute adult inpatients (including independent hospital
inpatients) in 2016
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Risk factors associated with HAI prevalence

The results from univariate analysis to describe HAI prevalence by key risk factors for HAl and the
univariate association between these risk factors and HAI prevalence are provided in Appendix Table
A5. The results from multivariate analyses to identify risk factors that were independently associated
with HAI prevalence are provided in Appendix Table A6. The multivariate results indicate that a higher
McCabe score (p<0.001), increased length of stay (p=0.001) and whether a patient had undergone
surgery since admission to hospital (p<0.001) were associated with a higher prevalence of HAI.

Paediatric patients

A total of 20 paediatric patients had a HAI at the time of the survey. The overall prevalence was 2.7%
(95% CI: 1.8 to 4.2). The prevalence of HAI excluding healthy newborn babies was 3.4% (95% CI: 2.2 to
5.3). The overall prevalence of HAI was not significantly different between the 2016 and 2011 surveys
(2.7% versus 3.1%, crude OR=0.9, 95% CI: 0.4 to 1.9, p=0.77). Due to the small number of HAI cases

in this patient group, differences in the patient case

mix could not be controlled for in this comparison 'i"ﬁ"i"i"i"i"i‘ﬂ"ﬁ"i"i“i"i‘ Approximately

therefore the results should be interpreted with paediatric inpatients had
@ o O O @ O

. . ) at least 1 HAI
Gescribed in Figure 8 ana by speciatty m Appencix TTTTRRERFRRRERRRRRRRITNY

Table A7.



Figure 9: Prevalence of HAI by specialty in paediatric inpatients in 2016
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Note: patients cared for in psychiatric specialties were excluded from the chart due to small numbers

Risk factors associated with HAI prevalence

The results from the univariate analyses to measure the association between key risk factors for HAI
and HAI prevalence in paediatric inpatients are provided in Appendix Table A8. Multivariate analyses
were not undertaken due to the small number of HAI cases in this patient group. At univariate level,
whether a patient had undergone surgery since admission to hospital was associated with HAI

prevalence (p=0.003) and an increased length of stay was associated with higher HAI prevalence
(p=0.002).

Non-acute hospital inpatients

In non-acute hospitals, there were 34 patients with a HAI at the time of survey. The prevalence was
3.2% (95% CI: 2.3 to 4.4). The prevalence by specialty category is described in Figure 10 and by
specialty in Appendix Table A9. The prevalence of HAIl in 2016 was not compared with that reported
in 2011 as changes to the sampling strategy resulted

in patient populations that were not comparable. The o o o o Approximately
weighted prevalence which accounts for the under- 'I"I"I‘ non-acute inpatients had
representation of psychiatric hospitals in the 25% ° tleast1HAL = = o o
sample was 2.3% (95% CI: 1.3 to 3.3). w
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Figure 10: Prevalence of HAI by specialty in non-acute inpatients in 2016
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Note: patients whose specialty of care was not recorded and patients in surgical and obstetrics/gynaecology specialties
were excluded from the chart due to small numbers.

Risk factors associated with HAI prevalence

The results from the univariate analyses to determine associations between key risk factors for HAl and
HAI prevalence are provided in Appendix Table A10. The multivariate analysis indicated that patient age
group was the only risk factor independently associated with HAI prevalence (p=0.03) with increased
age significantly associated with higher HAI prevalence.

Characteristics of HAI occurring in Scottish hospitals

HAI in acute adult inpatients

A total of 527 HAI occurring in 497 acute adult inpatients were reported during the 2016 survey. The
distribution of HAI reported in 2016 are described in Table 3 and in more detail in Appendix Table 11.
The most common HAI reported in the 2016 survey were UTI (24.5%, n=129) and pneumonia (22.4%,
n=118); which accounted for almost half of all HAI. Surgical site infections (SSI) accounted for one in
six HAI (16.5%, n=87) and 8.7% of HAI were bloodstream infections (n=46). A total of 38 SST infections
were reported; almost a third of these were infected decubitus ulcers (31.6%, n=12).



Table 3: Distribution of HAI types in acute adult inpatients (including independent hospital inpatients) in 2016

HAI

HAI Type N %
Urinary tract infection 129 24.5
Pneumonia 118 22.4
Surgical site infection 87 16.5
Laboratory-confirmed BSI 46 8.7
Skin and soft tissue infection 38 7.2
Eye, ear, nose, throat or mouth infection 29 5.5
Gastrointestinal tract infection 27 51
Systemic infection 17 3.2
CVC/PVC related infection 16 3.0
Lower respiratory tract infection, other than pneumonia 8 1.5
Bone/joint infection 4 0.8
Cardiovascular system infection 4 0.8
Central nervous system infection 2 0.4
Reproductive tract infection 2 0.4
Total 527 100.0

The distribution of the types of HAI reported in the 2016 and 2011 surveys are described in Figure 11.
The proportions of HAI that were UTI (24.5% versus 23.1%, p=0.60), pneumonia (22.4% versus 17.6%,
p=0.06), CVC/PVC related infections (3.0% versus 2.5%, p=0.75) and SSI (16.5% versus 19.2%, p=0.28)
were not significantly different in 2016 compared with 2011. The proportion of HAI that were SST
infections was significantly higher in 2016 (7.2% versus 4.1%, p=0.03).

Figure 11: Distribution of HAI types in acute adult inpatients (including independent hospital inpatients)
in 2016 and 2011
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Urinary tract infections

The most prevalent HAI in acute adult patients in 2016 were UTI which accounted for a quarter of all
HAI (24.5%, n=129). Approximately half of these UTI, where data relating to prior catheterisation was
recorded, developed in patients who had been catheterised at some point in the seven days prior to
onset of the UTI (48.7%, n=55). The prevalence of UTI was not significantly different in 2016 compared
with 2011 (1.2% versus 1.2%, p=0.87). A summary of the epidemiology of healthcare associated UTI in
acute care patients is provided in a separate summary infographic. Patients with UTI had a median age
of 80 years and 58.9% were female (n=76). Approximately two thirds of these patients had an ultimately
fatal or rapidly fatal McCabe co-morbidity score (n=129) with one fifth having the most severe McCabe
score of rapidly fatal (19.4%, n=25). These patients were being cared for in a range of specialties
including medical, surgical and geriatric specialties.

Pneumonia

Pneumonia accounted for 22.4% of all HAI (n=118) and of these, 28.0% developed in patients who had
been intubated in the 48 hours prior to onset (n=28). The prevalence of pneumonia was not significantly
different in 2016 compared with 2011 (1.1% versus 0.9%, p=0.28). A summary of the epidemiology of
healthcare associated pneumonia in acute inpatients is provided as a separate infographic (note: this
infographic represents pneumonia in acute care and includes two pneumonia reported in paediatric
patients). Patients with pneumonia had a median age of 74 years and two thirds were male (64.4%,
n=76). Approximately two thirds had a McCabe score that indicated ultimately or rapidly fatal co-
morbidities (64.4%, n=76) with a quarter having rapidly fatal co-morbid conditions (23.7%, n=28).
Patients with healthcare associated pneumonia were also cared for in range of specialties including
medical, surgical and geriatric specialties.

Surgical site infections

A total of 87 SSI were reported in acute adult inpatients in the survey (16.5% of all HAI); more than half of
these were deep or organ space SSI (54.0%, n=47). The prevalence of SSI was not significantly different
in 2016 compared with 2011 (0.8% versus 1.0%, p=0.10). A summary of the epidemiology of SSI in acute
inpatients is provided as a separate infographic (note: this infographic represents SSl in acute care and
includes two SSI reported in paediatric patients, n=89). Patients with SSI had a median age of 63 years
and half were male (50.6%, n=44). More than a quarter of these patients had an ultimately fatal or rapidly
fatal McCabe co-morbidity score (28.7%, n=25). The most common procedure categories associated
with prevalent SSI were general surgery (40.2%, n=35) and orthopaedic surgery (13.8%, n=12). Table 4
describes the surgical categories the patients belonged to and the types of SSI occurring following the
surgery. A more detailed description of the procedures and SSI types is provided in Appendix Table A12.

Table 4: Number and percentage of SSI in acute adult inpatients (including independent hospital
inpatients) in 2016, by site and type of SSI

Surgical procedure Superficial SSI Deep SSI Organ space SSI All SSI
category N % N % N % N %
General* 15 37.5 9 321 1 57.9 35 40.2
Orthopaedics 5 12.5 6 21.4 1 53 12 13.8
Vascular 6 15 0 0.0 1 5.3 7 8.0
8%;?;'(;‘:’) g;‘d 3 75 2 71 2 10.5 7 8.0
Ear, Nose and Throat 3 7.5 1 3.6 0 0.0 4 4.6
Cardiac 0 0 1 3.6 1 5.3 2 2.3
Neurosurgery 2 5 0 0.0 0 0.0 2 2.3
Urology 1 25 0 0.0 0 0.0 1 1.1
Not recorded 5 12.5 9 321 3 15.8 17 19.5
Total 40 100.0 28 100.0 19 100.0 87 100.0

* This category included colon surgery (n=16), exploratory laparotomy (n=5), gallbladder surgery (n=4), appendix surgery
(n=4), gastric surgery (n=3) and other general surgeries (n=3).

Bloodstream infections

A total of 56 BSI were reported in the survey and the sources of these BSI are described in Table

5. Nearly a quarter of all BSI were associated with a vascular catheter (25.0%, n=14); ten with a
microbiological link and four with a clinical link only. Urinary tract infections were the most common

@
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primary source of the BSI (12.5%, n=7). Five BSI were reported to be secondary to a surgical site
infection (8.9%) and five secondary to a digestive tract infection (8.9%). The source of the BSI was
confirmed to be of unknown origin for 14.3% of the BSI (n=8) and was not recorded for a further eight
BSI. The prevalence of BSI was not significantly different in 2016 compared with 2011 (0.5% versus 0.6%,
p=0.59). A summary of the epidemiology of BSI in acute hospitals is provided in a separate infographic
(note: this infographic includes four BSI identified in paediatric patients). Patients with BSI had a median
age of 62.5 years and 53.3% were male. These patients were most commonly being cared for in medical
and surgical specialties and approximately half had a McCabe score of ultimately or rapidly fatal (49.2%,
n=29) with less than one in ten with a rapidly fatal co-morbidity score (8.5%, n=>5).

Table 5: Distribution of sources of BSI in acute adult inpatients (including independent hospital
inpatients) in 2016

BSI
Source of BSI
N %
Urinary tract Infection 7 12.5
Other infection (e.g. meningitis, osteomyelitis etc) 6 10.7
Digestive tract infection 5 8.9
Central vascular catheter - microbiologically confirmed 5 8.9
Surgical site infection 5 8.9
Peripheral vascular catheter - microbiologically confirmed 4 71
Central vascular catheter - clinical relationship with catheter 2 3.6
Skin and soft tissue infection 2 3.6
Peripheral vascular catheter - clinical relationship with catheter 2 3.6
Pulmonary infection 1 1.8
Vascular catheter - microbiologically confirmed (catheter type not recorded) 1 1.8
Confirmed to be of unknown origin 8 14.3
Not recorded 8 14.3
Total 56 100.0

Origin of infection and association with the survey ward

The majority of HAI were associated with the hospital where the patient was surveyed (91.7%, n=463),
though 8.3% (n=42) were associated with a different hospital. Of the HAI that were associated with the
survey hospital, 84.3% were associated with the ward on which the patient was surveyed on (n=365).
The distribution of where the HAI originated is described in Figures 12 and 13.

Figure 12: Origin of infection in HAIl reported in  Figure 13: Percentage of HAIl that were associated
acute adult inpatients (including independent with the survey ward in acute adult inpatients
hospital inpatients) in 2016 (including independent hospital inpatients) in 2016
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Almost one in five HAI were present on admission to the survey hospital (17.7%, n=92). The distribution
of HAI that were present on admission or developed during the inpatient stay is described in Figure

14 and by HAI group in Appendix Table A14. The most common HAI that were present on admission

to hospital were SSI (n=42). Almost half of all SSI were present on admission to the survey hospital
(48.8%, n=42). Of the HAI that were present on admission, more than half were associated with the
current hospital (53.8%, n=43) and the remainder were associated with another acute hospital (31.3%,
n=25) or another non-acute hospital (15.0%, n=12) (Figure 15).

Figure 14: Percentage of HAI that were present Figure 15: Origin of infection in HAI that were

on admission to hospital in acute adult inpatients  present on admission to hospital in acute adult

(including independent hospital inpatients) in 2016 inpatients (including independent hospital
inpatients) in 2016

17.7% 53.8%

of HAl were present on of HAI present on
admission to the admission originated
survey hospital in the survey hospital

[l Survey hospital
[ Other acute hospital
Other non-acute hospital

Microbiology

Figure 16 and Appendix Table A13 describe the distribution of causative microorganisms reported

for HAI where microbiology data were available at the time of survey. The most commonly reported
organisms in this survey were Escherichia coli (E. coli) (22.7%, n=64); accounting for nearly a quarter
of all microbiology reports. Two-fifths of all reports were Gram negative bacilli (40.4%, n=114) and more
than a third were from the Enterobacteriaceae family (36.9%, n=104). One in five microbiology reports
were of Staphylococcus aureus (S. aureus) (20.2%, n=57). A total of 288 HAI met the case definition
without there being positive microbiology at the time of survey (42.8%).



Figure 16: Distribution of microorganisms reported in acute adult inpatients (including independent
hospital inpatients) in 2016
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* This group includes a further 62 microbiology reports, with less than five reports per organism or organism group, of which
30.6% were Gram negative bacilli.

HAI in paediatric inpatients

A total of 20 HAI occurring in 20 paediatric inpatients were prevalent at the time of survey. The
distribution of HAI reported in 2016 are described in Table 6 and in more detail in Appendix Table A15.
Neonatal infections accounted for the largest proportion of HAI (n=9). The most common HAI reported
in paediatric patients was neonatal clinical sepsis (35.0%, n=7); accounting for more than a third of all
HAI in this patient group. There were four BSI; two of which were associated with a vascular catheter,
one was secondary to a digestive tract infection and one where the source was not recorded. There
were two superficial SSI reported in paediatric patients; one secondary to a laparotomy and the other
to a limb amputation.

Table 6: Distribution of HAI types in paediatric inpatients in 2016

HAI Type N %
Neonatal infection 9 45.0
Laboratory-confirmed BSI 4 20.0
Surgical site infection 2 10.0
Systemic infection 2 10.0
Skin and soft tissue infection 1 5.0
Gastrointestinal tract infection 1 5.0
Pneumonia 1 5.0
Total 20 100.0

The distribution of the types of HAI reported in the 2016 and 2011 surveys are described in Figure 17.
None of the proportions of the key HAI types were significantly different in 2016 compared with 2011.
Due to the small number of HAI reported in this patient group, the comparison with 2011 should be
interpreted with caution.

&
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Figure 17: Distribution of HAI types in 2016 versus 2011 in paediatric inpatients
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All of the HAI reported in this patient group were associated with care delivered in the survey hospital.
Two patients were admitted to hospital with HAI, though both HAI were associated with the hospital
where the patient was surveyed. The majority of HAIl were associated with the ward where the patient
was being cared for at the time of survey (95.0%, n=19).

A description of the microorganisms reported in paediatric patient HAI is provided in Appendix Table
A16. Seven of the HAI reported had positive microbiology results at the time of survey (35.0%). A total
of eight positive microbiology reports were included; two reports each of Enterococcus faecalis, E. coli
and S. aureus; and one report each of Staphylococcus epidermidis and Staphylococcus haemolyticus.
A total of thirteen HAI met the case definition without there being positive microbiology at the time of
survey (65.0%).

HAI in non-acute inpatients

A total of 34 HAI occurring in 34 non-acute inpatients were reported during the 2016 survey. The
distribution of HAI types is described in Table 7 and a more detailed description of the HAI types
reported in this patient group in 2016 is provided in Appendix Table A18.

The most common HAI reported were UTI (58.8%, n=20). Half of the UTI, where data relating to prior
catheterisation was recorded, occurred in patients who had been catheterised at some point in the
seven days prior to onset (50.0%, n=9). Four pneumonia were reported in non-acute patients (11.8%)
and none of these were reported in patients who had been intubated at some point in the 48 hours
prior to onset. Three SSI were reported; two following limb amputation surgery (one superficial and one
deep SSI) and one following kidney surgery (deep SSl). One BSI was reported and the source of this
could not be determined.



Table 7: Distribution of HAI types in non-acute inpatients in 2016

HAI
HAI type N %
Urinary tract infection 20 58.8
Pneumonia 4 11.8
Surgical site infection 3 8.8
Gastrointestinal tract infection 2 5.9
Skin and soft tissue infection 2 5.9
Laboratory-confirmed BSI 1 2.9
Lower respiratory tract infection, other than pneumonia 1 2.9
Systemic infection 1 2.9
Total 34 100.0

Four of the HAI were present when the patient was admitted to the non-acute hospital (11.8%); three
of which were associated with a different acute hospital. Of the 27 HAI that were associated with the
survey hospital, all with the exception of one were associated with the ward on which the patient was
surveyed.

The majority of microorganisms reported were Gram negative bacilli (94.4%, n=17). The most common
microorganism reported in HAl occurring in non-acute inpatients was E. coli (61.1%, n=11). The
distribution of causative organisms is provided in Appendix Table A19. A total of 19 HAI met the case
definition without there being positive microbiology at the time of survey (41.9%).

Prevalence of device use in the survey population

Acute adult inpatients

The prevalence of peripheral vascular catheter (PVC), central vascular catheter (CVC) and urinary
catheter use and of intubation in acute adult inpatients is described in Table 8. The prevalence of
device use by specialty of care is provided in Appendix Table A21.

Approximately half of acute adult inpatients (49.5%) had at least one device in situ at the time of survey
(n=5335). More than a third of patients had a PVC in situ (36.3%, 95% CI: 34.3 to 38.3, n=3924) and one

in five patients had a urinary catheter at the time of survey (20.8%, 95% CI: 20.0 to 22.1, n=2249). The
prevalence of CVC use was 4.5% (95% CI: 3.7 to 5.2, n=482) and approximately one patient in every

100 surveyed were intubated (0.9%, 95% CI: 0.5 to 1.2, n=92). The highest prevalence of all devices was
reported in intensive care patients. Almost half of all patients in surgical specialties (48.6%, 95% CI: 46.7
to 50.4, n=1384) and 41.3% of patients in medical specialties (95% CI: 39.9 to 42.7, n=1956) had a PVC in
situ at the time of survey. Approximately, a quarter of patients in surgical (22.7%, 95% ClI: 21.2 to 24.2,
n=647) and geriatric medicine (24.4%, 95% CI: 22.6 to 26.4, n=483) specialties had urinary catheter in situ
and one in five patients in medical specialties were catheterised (18.8%, 95% ClI: 17.7 to 19.9, n=887).

Table 8: Prevalence of device use in acute adult inpatients (including independent hospital inpatients)
in 2016

Number of Number of
Device patients patients with Prevalence (%) 95% Lower CI 95% Upper CI
surveyed* device in situ
Peripheral
vascular catheter 10 803 3924 36.3 34.3 38.3
Central vascular
STy 10 824 482 4.5 &7 5.2
Urinary catheter 10 790 2249 20.8 20.0 221
Intubation 10 823 92 0.9 0.5 1.2

* Number of patients surveyed with device use recorded. Data for PVC, CVC, urinary catheters and intubation use were not
recorded for 86, 65, 99 and 66 patients, respectively
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The prevalence of device use in acute adult inpatients in 2016 and in the previous 2011 survey is
presented in Appendix Table A22. After controlling for changes in patient case mix, the prevalence
of PVC use was significantly higher in 2016 versus 2011 (OR=1.25, 95% CI: 1.14 to 1.38, p<0.001)
whilst the prevalence of intubation was significantly lower (OR=0.55, 95% CI: 0.34 to 0.89, p=0.015).
The prevalence of CVC use (OR=1.01, 95% CI: 0.78 to 1.29, p=0.9) and the prevalence of urinary
catheterisation (OR=1.03, 95% CI: 0.92 to 1.16, p=0.57) were not significantly different in 2016 versus
2011.

Paediatric inpatients

The prevalence of device use in paediatric inpatients is described in Table 9. The prevalence of device
use by specialty of care is provided in Appendix Table A23.

Approximately 38.7% of paediatric patients had at least one device in situ at the time of survey (n=281).
The most commonly reported device in paediatric patients was PVC (30.0%, 95% CI: 26.8 to 33.4,
n=219) though the prevalence was significantly lower than that of acute adult inpatients (p<0.001).
More than one in ten patients had a CVC in situ (11.9%, 95% CI: 9.7 to 14.4, n=87) and the prevalence
in paediatric inpatients was significantly higher than that in acute adult inpatients (11.9% versus 4.5%,
p<0.001). The prevalence of intubation was also significantly higher in paediatric patients compared
with acute adults (5.6% versus 0.9%, p<0.001).

Table 9: Prevalence of device use in paediatric inpatients in 2016

Number of Number of
Device patients patients with Prevalence (%) 95% Lower CI 95% Upper CI
surveyed* device in situ
Peripheral
B et 731 219 30.0 26.8 33.4
Central vascular
catheter 734 87 11.9 9.7 14.4
Urinary catheter 726 15 2.1 1.3 3.4
Intubation 729 41 5.6 4.2 7.5

* Number of patients surveyed with device status recorded. Data for PVC, CVC, urinary catheters and intubation were not
recorded for 7, 4, 12 and 9 patients, respectively

The prevalence of device use in paediatric inpatients in 2016 and in the previous 2011 survey is
presented in Appendix Table A24. The prevalence of PVC use (30.0% versus 23.6%, crude OR=1.4, 95%
Cl: 1.0 to 2.0, p=0.09), CVC use (11.9% versus 8.6%, crude OR=1.4, 95% CI: 0.7 to 3.0, p=0.35), urinary
catheterisation (2.1% versus 2.2%, crude OR=0.9, 95% CI: 0.3 to 2.7, p=0.89) and intubation (5.6%
versus 4.9%, crude OR=1.2, 95% CI: 0.5 to 2.8, p=0.77) were not significantly different in 2016 versus
2011. These odds ratios are crude as comparisons could not be adjusted for changes in patient case
mix between 2016 and 2011 due to the small number of cases.

Non-acute inpatients

Table 10 describes the prevalence of device use in non-acute inpatients. The prevalence of device use
by specialty of care is provided in Appendix Table A25.

Approximately 22.3% of non-acute patients had at least one device in situ at the time of survey (n=239).
Urinary catheters were the most common devices in situ at the time of survey. One in five patients were
catheterised (21.0%, 95% CI: 18.7 to 23.6, n=226) and the prevalence was not significantly different

to that in acute adult inpatients (20.9% versus 20.8%, p=0.09). Patients who were catheterised were
almost exclusively cared for in medical (26.2%, 95% CI: 20.7 to 32.5, n=55) and geriatric medicine
specialties (25.8%, 95% CI: 22.5 to 29.3, n=163). There were no patients with a CVC or who were
intubated at the time of survey and the prevalence of PVC use was 2.0% (95% CI 1.3 to 3.1, n=22).

&



Table 10: Prevalence of device use in non-acute inpatients in 2016

Number of
Number of p
Device patients patients Prevglence 95% Lower Cl 95% Upper CI
* with device (%)

surveyed in situ
Peripheral vascular catheter 1080 22 2.0 1.3 3.1
Central vascular catheter 1080 0 0.0 0.0 0.4
Urinary catheter 1074 226 21.0 18.7 23.6
Intubation 1078 0 0.0 0.0 0.4

* Number of patients surveyed with device use recorded. Data for PVC, CVC, urinary catheters and intubation were not
recorded for 3, 3, 9 and 5 patients, respectively

The weighted prevalence estimates which account for the under-representation of psychiatric hospitals
in the 25% sample were 1.5% (95% CI: 0.7 to 2.3) and 16.0% (95% CI: 12.0 to 20.0) for PVC use and
urinary catheterisation, respectively.

The prevalence of device use in 2016 was not compared with the prevalence in 2011 as the sampling
strategy used in 2016 differed from that in 2011 and the populations were not comparable.

Antimicrobial Prescribing in Scotland

Prevalence of antimicrobial prescribing in Scottish hospitals

The prevalence of antimicrobial prescribing by patient group is described in Table 11. More than a
third of patients in acute care hospitals were receiving at least one antimicrobial at the time of survey
(35.3%, 95% CI: 33.8 to 36.7, n=4094). The highest prevalence was reported in acute adult inpatients
(85.7%, 95% CI: 34.2 to 37.2, n=3878) although one in three paediatric patients were also receiving
antimicrobials at the time of survey (29.3%, 95% CI: 26.2 to 32.7, n=216). The lowest prevalence

was reported in the non-acute patient group (13.8%, 95% CI: 11.8 to 16.0, n=148). The prevalence of
antimicrobial prescribing in each of these patient groups is described in the following sections.

Table 11: Prevalence of antimicrobial prescribing in 2016, by patient group

2016

Number of Number of
Patient group patients patients Prevalence

surveyed* receiving an (%) 95% Lower Cl 95% Upper CI

antimicrobial

Acute adult inpatients (including
independent hospital inpatients) 10869 3878 85.7 84.2 87.2
Paediatric inpatients 736 216 29.3 26.2 32.7
Total acute inpatients 11 605 4094 35.3 33.8 36.7
Non-acute inpatients 1074 148 13.8 1.8 16.0

* Number of patients surveyed with antimicrobial status recorded. Antimicrobial data for acute adult, paediatric and non-
acute patients, were not recorded for 20, 2 and 9 patients respectively

The weighted antimicrobial prevalence in 2016 in the non-acute sample was 12.9% (95% CI: 9.9 to
15.9). This weighted prevalence accounts for the sampling strategy where psychiatric patients were
under-represented and estimates the true population antimicrobial prevalence in the whole Scottish
non-acute hospital population.

Appendix Table A26 describes the prevalence of antimicrobial prescribing for each hospital included in
the survey and includes prevalence estimates that have been adjusted for any differences in the patient
case mix between the hospitals.

Figures 18 and 19 describe adjusted hospital level HAI prevalence relative to the mean Scottish
prevalence. The plots indicate that antimicrobial prescribing prevalence was not higher than expected
based on patient case mix and the national mean prevalence in any of the acute or non-acute

hospitals. @

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Figure 18: Adjusted prevalence of antimicrobial prescribing in acute hospitals (including independent

hospital and paediatric inpatients) in 2016
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Figure 19: Adjusted prevalence of antimicrobial prescribing in non-acute hospitals in 2016
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Acute adult inpatients

A total of 3878 acute adult inpatients were receiving at least one antimicrobial at the time of the survey.
The overall prevalence was 35.7% (95% CI: 34.2 to 37.2). The prevalence of antimicrobial prescribing
defined as the percentage of patients receiving at least one antimicrobial was significantly higher in

2016 compared with 2011 (35.7% versus 33.2%, adjusted

OR= 1.11, 95% CI: 1.02 to 1.21, p=0.01). The prevalence

of antimicrobial prescribing in 2016 and 2011 and the () ® Approximately
comparison results are described in Appendix Table A28. www acute adult inpatients were _
This comparison accounted for differences in the patient receiving at least one antimicrobial
case mix between the two surveys.

The prevalence of antimicrobial prescribing varied by specialty and is described by specialty category
in Figure 20 and in more detail by specialty in Appendix Table A29. The highest prevalence of patients
receiving one or more antimicrobials was reported in intensive care patients (566.1%, 95% CI: 48.0 to

63.8, n=83), medical patients (40.2%, 95% CI: 38.9 to 41.6, n=1920) and surgical patients (40.2%, 95%
Cl: 38.4 to 42.0, n=1153).

Figure 20: Prevalence of antimicrobial prescribing by specialty in acute adult inpatients (including
independent hospital inpatients) in 2016
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Note: patients whose specialty of care was not recorded were excluded from the chart due to small numbers

The number of antimicrobials prescribed per patient is described in Table 12. One in ten patients who
were receiving antimicrobials were receiving three or more antimicrobials (10.2%, n=395). This was not
significantly different from 2011 when 10.1% of patients were receiving three or more antimicrobials

(p=0.93). The number of antimicrobials prescribed for key infection types is provided in Appendix Table
A30.

@
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Table 12: Number of antimicrobials prescribed per patient in acute adult inpatients (including
independent hospital inpatients) in 2016 and 2011

Number of 2016 2011
antimicrobials

prescribed per patient Number of patients % Number of patients %
0 6991 64.3 7359 66.8
1 2426 22.3 2254 20.5
2 1057 9.7 1030 9.4
3 323 3.0 301 2.7
4 60 0.6 54 0.5
5 6 0.1 9 0.1
6 6 0.1 4 0.0
7 0 0.0 1 0.0
Total 10 869 100.0 11 012 100.0

Risk factors associated with antimicrobial prescribing prevalence

The results from univariate analyses undertaken to describe antimicrobial prescribing prevalence by
key risk factors for infection and the univariate association between these risk factors and prevalence
are provided in Appendix Table A31. The results from multivariate analyses to identify risk factors that
were independently associated with antimicrobial prescribing prevalence are provided in Appendix
Table A32.

The multivariate results indicate that patient age was significantly associated with the prevalence of
antimicrobial prescribing (p=0.006) with patients aged 80 years and older having significantly lower
prevalence of antimicrobial prescribing than patients aged less than 80 years. A higher McCabe

score (p<0.001), having undergone surgery since admission to hospital (p<0.001), being cared for in

an ICU ward (p=0.005) and being under the care of a medical or surgical consultant (p<0.001) were

all associated with a higher prevalence of antimicrobial prescribing. Longer lengths of stay were
significantly associated with lower prevalence of antimicrobial prescribing when compared with lengths
of stay of less than one week (p<0.001).

Paediatric inpatients

A total of 216 paediatric inpatients were receiving at least one antimicrobial at the time of the survey.
The overall prevalence was 29.3% (95% CI: 26.2 to 32.7) in the total population and was 35.9% (95% CI:
32.0 to 40.0) in the population excluding the healthy newborn babies. The prevalence of antimicrobial
prescribing was not significantly different in 2016 compared with 2011 (29.3% versus 25.3%, crude OR=
1.2, 95% CI: 0.8 to 1.8, p=0.34). The prevalence of HAI in 2016 and 2011 and the comparison results

are described in Appendix Table A28. This comparison did

not account for differences in the patient case mix between . o o . Em

the two surveys. The prevalence by specialty category is Approximately

described in Figure 21 and by specialty in Appendix Table www
A33.

paediatric inpatients were
receiving at least one antimicrobial



Figure 21: Prevalence of antimicrobial prescribing by specialty in paediatric inpatients in 2016
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Note: patients cared for in psychiatric specialties were excluded from the chart due to small numbers

The number of antimicrobials prescribed per patient is described in Table 13. Of the patients who were
receiving antimicrobials, 18.5% were receiving three or more antimicrobials (n=40) in 2016 compared
with 17.1% in 2011 (n=35) (p=0.79). The humber of antimicrobials prescribed for key infection types is
provided in Appendix Table A34.

Table 13: Number of antimicrobials prescribed per patient in paediatric inpatients in 2016 and 2011

Number of 2016 2011
presat‘:r:'?ll)ne]:jc;%? Iglastient N;:t'itéi'; : f % Ng;?igﬁ: : f %
0 520 70.7 605 74.7
1 86 11.7 87 10.7
2 90 12.2 83 10.2
3 31 4.2 21 2.6
4 7 1.0 11 14
5 1 0.1 1 0.1
6 1 0.1 2 0.2
7 0 0.0 0 0.0
Total 736 100.0 810 100.0

Risk factors associated with antimicrobial prescribing prevalence

The results from univariate analysis to describe antimicrobial prevalence by key risk factors for
infection and the univariate association between these risk factors and antimicrobial prevalence are
provided in Appendix Table A35.

The results from multivariate analyses to identify risk factors that were independently associated with
antimicrobial prevalence are provided in Appendix Table A36. The multivariate results indicate that
an ultimately fatal McCabe score was associated with significantly higher antimicrobial prescribing

=
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(p<0.001). Healthy newborns, neonates (other than those cared for in the neonatal intensive care unit
(NICU)) and surgical patients had a significantly lower antimicrobial prevalence than patients cared for

in medical specialties (p<0.001) and prevalence was significantly lower in patients with a length of stay
of more than 35 days (p=0.01).

Non-acute inpatients

A total of 148 non-acute inpatients were receiving 168 antimicrobials at the time of the survey.
The overall prevalence was 13.8% (95% CI: 11.8 to 16.0). The weighted prevalence of antimicrobial

prescribing which accounts for the under-representation of psychiatric hospitals in the 25% sample
was 12.9% (95% CI: 9.9 to 15.9).

The prevalence by specialty category is described in Figure 22 and by specialty in Appendix Table
A37. The prevalence of antimicrobial prescribing in

2016 was not compared with that reported in 2011 ¢ ¢ o o o o e o Approximately

as changes to the sampling strategy resulted in 'I"I"I"I"I"I"i"l‘ non-acute inpatients were

patient populations that were not comparable. receiving at least one antimicrobial

Figure 22: Prevalence of antimicrobial prescribing by specialty in non-acute inpatients in 2016
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Note: patients whose specialty of care was not recorded and patients in surgical and obstetrics/gynaecology specialties
were excluded from the chart due to small numbers.

The number of antimicrobials prescribed per patient in 2016 is described in Table 14. Two non-acute
inpatients were receiving three or more antimicrobials at the time of survey (1.4%). The number of
antimicrobials prescribed for key infection types is provided in Appendix Table A38.



Table 14: Number of antimicrobials prescribed per patient in non-acute inpatients in 2016

Number of antimicrobials prescribed Number of patients %
per patient
0 926 86.2
1 131 12.2
2 15 14
3 1 0.1
4 1 0.1
5 0 0.0
6 0 0.0
7 0 0.0
Total 1074 100.0

Risk factors associated with antimicrobial prescribing prevalence

The results from univariate analysis to describe antimicrobial prevalence by key risk factors for
infection and the univariate association between these risk factors and antimicrobial prevalence are
provided in Appendix Table A39. The results from multivariate analyses to identify risk factors that
were independently associated with antimicrobial prescribing prevalence are provided in Appendix
Table A40. The multivariate results indicate patient age was significantly associated with antimicrobial
prescribing prevalence (p=0.008); with patients aged 80 years and older having a significantly higher
prevalence than patients aged less than 80 years. A higher McCabe score (p=0.003) and the specialty
of care (p=0.04) were also significantly associated with higher prevalence of prescribing. Longer
lengths of stay were significantly associated with lower prevalence than those with a length of stay less
than 14 days (p=0.004).

Characteristics of antimicrobials prescribed in Scottish inpatients

Indication for prescribing

A total of 6381 antimicrobials were prescribed in the surveyed patients. The number of antimicrobials
by indication for prescribing and patient group is described in Table 15.

The majority of antimicrobials in each of the patient groups were prescribed for treatment of infection.
The most common indication for prescribing in acute adult and paediatric patients was for the
treatment of a community acquired infection, though almost a quarter were prescribed for hospital
acquired infection in acute adults (23.8%, n=1386) and a fifth in paediatric patients (18.6%, n=74).
More than half of all antimicrobials prescribed in non-acute patients were given for the treatment
of a hospital acquired infection (51.8%, n=87). One in twenty antimicrobials in acute adults were
prescribed as medical prophylaxis (5.3%, n=310). The percentage of antimicrobials prescribed as
medical prophylaxis was higher in paediatric (20.6%, n=82) and non-acute patients (19.0%, n=32).
Approximately one in twenty antimicrobials in acute adults were prescribed to prevent infections
following surgery (5.8%, n=335). Four antimicrobials were being given as surgical prophylaxis in
paediatric inpatients and there were none prescribed in non-acute inpatients.

&
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Table 15: Distribution of antimicrobials by indication for prescribing and patient group in 2016

Acute adult Paediatric Non-acute

Indication inpatients inpatients inpatients Total
N % N % N % N %
Community
acquired 3258 56.0 172 43.2 27 16.1 3457 54.2
Treatment aeqiney 1386 23.8 74 18.6 87 518 1547 24.2
of
infection ~ Long
term care 76 13 1 0.3 1 0.6 78 1.2
acquired
Total 4720 81.2 247 62.1 115 68.5 5082 79.6
. Surgical
E;eventlon prophylaxis 335 5.8 4 1.0 0 0.0 339 5.3
infection ~ Medical
prophylaxis 310 5.3 82 20.6 32 19.0 424 6.6
Other
reason 129 2.2 32 8.0 1 0.6 162 2.5
Other Not
e 321 85 33 8.3 20 11.9 374 5.9
Total 5815 100.0 398 100.0 168 100.0 6381 100.0

A more detailed characterisation of antimicrobial prescribing for treatment of infection, surgical
prophylaxis and medical prophylaxis is provided in the following sections.

Treatment of Infection

Acute adult inpatients

A total of 4720 antimicrobials were prescribed for treatment of infection in acute adult patients. This
accounted for 81.2% of all antimicrobials prescribed in this patient group. The majority of these
antimicrobials were prescribed for the treatment of community acquired infection (69.0%, n=3258)
though almost a third were prescribed for infections considered to be hospital acquired (29.4%,
n=1386).

The distributions of the types of infections being treated at the time of survey in 2011 and 2016 are
described in Figure 23. In addition, a more detailed description of the diagnoses in 2016 is provided

in Table Appendix A41. The most commonly reported infection type were respiratory tract infections;
more than a third of all antimicrobials prescribed for treatment of infection were for respiratory tract
infections (35.3%, n=1666) and a quarter were prescribed specifically for treatment of pneumonia (26.7%,
n=1258). Antimicrobials were also commonly prescribed for SST, bone and joint infections (17.5%, n=828);
gastrointestinal infections (15.4%, n=727) including intra-abdominal sepsis (13.3%, n=629); and UTI
(13.8%, n=652). The percentage of antimicrobials that were prescribed for respiratory infections was
significantly higher in 2016 (35.3% versus 31.3%, p<0.001).

The most common diagnoses for the treatment of hospital acquired infection were respiratory tract
infection (33.1%, n=459), SST, bone and joint infections (18.0%, n=249) and UTI (14.6%, n=203). The
most common diagnoses for the treatment of community acquired infection were respiratory tract
infection (36.1%, n=1176), SST, bone and joint infections (17.4%, n=566), gastrointestinal infections
(17.2%, n= 562) and UTI (13.3%, n=434).



Figure 23: Distribution of diagnoses for prescribing for treatment of infection in acute adult inpatients
(including independent hospital inpatients) in 2016 and 2011
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A pareto chart describing the antimicrobials prescribed for treatment of infection is presented in Figure
24. The distribution of antimicrobials is also provided in Appendix Table A42. The most commonly
prescribed antimicrobial was amoxicillin (17.2%, n=812) and along with metronidazole, co-amoxiclav
and flucloxacillin accounted for 47.0% of all antimicrobials prescribed for treatment of infection in this
patient group. The antimicrobials prescribed for the treatment of key infection types in all patients
surveyed (including paediatric and non-acute patients) are described in Appendix Figures A1 to A4.

Figure 24: Number and cumulative percentage of antimicrobials prescribed for the treatment of
infection in acute adult inpatients (including independent hospital inpatients) in 2016
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The antimicrobial groups prescribed for treatment of infection in 2016 and 2011 are described in Figure
25. Extended spectrum penicillins and combination penicillins were the most commonly prescribed
antimicrobial groups in 2016 and in 2011.

Figure 25: Distribution of antimicrobial groups prescribed for treatment of infection in 2016 and 2011 in
acute adult inpatients (including independent hospitals)
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Antimicrobials that were prescribed for treatment of infection were administered orally (49.9%, n=2354),
parenterally (49.9%, n=2354) and rectally (<0.1%, n=2). Data pertaining to the route of administration
were not recorded for ten antimicrobials.

The duration of treatment at the time of the survey for oral and parenteral antimicrobials is described
in Table 16. These analyses were restricted to antimicrobials that had not been changed or where

the route had not changed during the course of treatment. Nearly half of all parenteral antimicrobials
where there had been no change in the route of administration had been given for more than three
days at the time of survey (48.4%, n=783) and 14.8% had been given for more than seven days (n=238).
The infection types for which a parenteral antimicrobial had been given for more than three days are
described in Figure 26. Respiratory tract infections (25.5%, n=200); SST, bone/joint infections (24.3%,
n=190); and gastrointestinal infections including intra-abdominal sepsis (22.1%, n=173) were the most
common infection types where parenteral antimicrobials were given for more than three days. A total
of 198 oral antimicrobials had been prescribed for more than seven days at the time of survey (14.3%)
and the most common diagnoses were respiratory tract infections (27.3%, n=54), SST and bone/joint
infections (25.3%, n=50) and ear, nose and throat (ENT) infections (16.7%, n=33).



Table 16: Duration of treatment of infection at time of survey in acute adult inpatients (including
independent hospital inpatients) in 2016, by route of administration

Parenteral Oral

Duration at time of
survey (days) Number of % Number of %

antimicrobials antimicrobials

0 142 8.8 96 6.9
1 397 24.6 312 22.5
2 283 17.5 212 15.3
3 232 14.3 197 14.2
4 150 9.3 157 11.3
5 80 4.9 110 7.9
6 83 5.1 98 71
7 or more 238 14.7 198 14.3
Not recorded 12 0.7 6 04
Total 1617 100.0 1386 100.0

Note: These analyses were restricted to antimicrobials that had not been changed (including a change in route) during the
course of treatment of the infection

Figure 26: Diagnosis groups for parenteral (IV) Figure 27: Diagnosis groups for oral antimicrobials
antimicrobials prescribed for over 3 days in prescribed for over 7 days in acute adult inpatients
acute adult inpatients (including independent  (including independent hospital inpatients) in 2016
hospital inpatients) in 2016
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The reason for prescribing was recorded in the notes at the time of prescribing for 94.8% of the
antimicrobials prescribed for treatment of infection (h=4640) in 2016. This was significantly higher than
was reported in 2011 (94.8% versus 89.0%, p<0.001).
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Figure 28: Reason recorded in notes for Figure 29: Reason recorded in notes for
antimicrobials prescribed for treatment of infection antimicrobials prescribed for treatment of
in acute adult inpatients (including independent infection in acute adult inpatients (including
hospitals) in 2016 independent hospitals) in 2011
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Antimicrobial prescribing was compliant with local policy for 87.2% of antimicrobials (n=3140) where
the reason was recorded in the notes and where there was an appropriate local policy for treatment
of the infection which could be assessed against (n=3599). This was significantly higher in 2016
compared with 2011 when 82.5% of antimicrobials prescribed were compliant with local prescribing
policy (p<0.001).

Figure 30: Compliance with local policy in Figure 31: Compliance with local policy in
antimicrobials prescribed for treatment of antimicrobials prescribed for treatment of infection
infection in acute adult inpatients (including in acute adult inpatients (including independent
independent hospitals) in 2016 hospitals) in 2011

87.2% 82.5%

of treatment antimicrobials
were compliant with local
policy in 2011

of treatment antimicrobials
were compliant with local
policy in 2016

Paediatric inpatients

A total of 247 antimicrobials were prescribed for treatment of infection in paediatric patients,
accounting for 62.1% of all antimicrobials prescribed in this patient group. Two thirds of these
antimicrobials were prescribed for community acquired infection (n=172) and almost a third were
prescribed for treatment of hospital acquired infection (n=74).
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The distribution of the types of infection being treated with antimicrobials in this patient group in 2016
and 2011 is described in Figure 32. In addition, a more detailed description of diagnoses in 2016 is
provided in Appendix Table A43. The most common reason for prescribing in the paediatric patients
was for treatment of systemic infections (n=102) including clinical sepsis (n=54) and febrile neutropenia
(n=22); and treatment of respiratory tract infections (n=49) including lower respiratory tract infections
other than pneumonia (n=17), cystic fibrosis (n=17) and pneumonia (n=15).

There was no difference between 2016 and 2011 in the prevalence of antimicrobials prescribed for

the treatment of systemic infections (41.3% versus 39.0%, p=0.67), respiratory infections (19.8%

versus 23.4%, p=0.41), gastrointestinal infections (9.3% versus 12.6%, p=0.32), or SST and bone/joint
infections (8.5% versus 8.2%, p=1). The most common diagnoses for the treatment of hospital acquired
infection were clinical sepsis (27.0%, n=20) and BSI (14.9%, n=11). Clinical sepsis (19.8%, n=34) and
febrile neutropenia (9.9%, n=17) were the most common community acquired infection diagnoses.

Figure 32: Distribution of diagnoses for prescribing for treatment of infection in 2016 versus 2011 in
paediatric inpatients
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Systemic 39.0%

19.8% Respiratory

Gastrointestinal

8.5% | SST, bone and joint

Urinary tract

Ear, nose, throat

Central nervous system

@6@‘

¥ e

0.4%e  Genitourinary ~ ()0.9%

Other/unspecified

A pareto chart describing the antimicrobials prescribed for treatment of infection in paediatric patients
is presented in Figure 33. The most commonly prescribed antimicrobial was gentamicin (15.8%, n=39)

and along with piperacillin/tazobactam (8.9%, n=22) and benzylpenicillin (=21, 8.5%) accounted for a

third of all antimicrobials prescribed for treatment of infection in this patient group.
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Figure 33: Number and cumulative percentage of antimicrobials prescribed for the treatment of
infection in paediatric inpatients in 2016

45 - -~100.0
40 A -90.0
® 35 4 -80.0
= o
©
& -700 R
o) S
g 30 - g
g 25 | -60.0 E_
] -500 o
G 20 2
B -40.0 =
£15 - E
E " -300 O
1 -20.0
5 4 -10.0
0 - ~0.0
PP Y : NS S S G 2 oSS O YOS
X O O PP O REC T EE, 2" (%@ 20" O BRI 2 P S
00\\,51/ ’SQ V‘é\\\)cl'b(\o@\ Q}Soo,’b%e’ @%‘ ’b‘&\\s(\\)cféo \’(-(‘\%\A\Q ,\0\ (\0,&(’)003"(\;\5\&,\60‘\ Q‘\ Q C)‘\\Q k\cc’)rbrﬂ c_;bo ?‘&‘9
\\\o@é‘ < 19} O <& \?SQQ o < o7 &
O )
\QQ’(@ Q‘(\0+
Q N

The antimicrobial groups prescribed for treatment of infection paediatric inpatients in 2016 and

2011 are described in Figure 34. The most commonly prescribed antimicrobial group in paediatric
inpatients in 2016 were aminoglycosides (17.4%, n=43). This was also the most common antimicrobial
group in 2011 (20.3%, n=47). Combination penicillins (n=34) and third generation cephalosporins
(n=31) accounted for 13.8% and 12.6% of antimicrobials prescribed for treatment of infection in 2016,
respectively.

Figure 34: Distribution of antimicrobial groups prescribed for treatment of infection in 2016 and 2011 in
paediatric inpatients
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The majority of antimicrobials prescribed for treatment of infection in paediatric patients were
administered parenterally (83.0%, n=205). One antimicrobial was inhaled and the remaining were
administered orally (15.4%, n=38). Route of administration was not recorded for three antimicrobials.

The duration of treatment at time of survey for parenteral and oral antimicrobials is described in
Table 17. These analyses were restricted to antimicrobials where there had been no change in the
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antimicrobial given or a change in route during the course of treatment of the infection episode.
Approximately 40% of antimicrobials administered parenterally where there had been no change had
been given for more than three days at the time of survey (n=63). The infection types where parenteral
treatment duration was more than three days are described in Figure 35. The most common infection
type that were being treated for more than three days were systemic infection (38.1%, n=24) and
respiratory tract infection (25.4%, n=16). Eight oral antimicrobials had been given for more than seven
days (29.6%). These were given for seven respiratory infections and one ENT infection.

Table 17: Duration of treatment of infection at time of survey in paediatric inpatients in 2016, by route of
administration

. . Parenteral Oral
Duration at time of
survey (days) Number of % Number of %

antimicrobials antimicrobials

0 24 14.9 2 74
1 37 23.0 5 18.5
2 36 22.4 5 18.5
3 12 7.5 1 3.7
4 1 6.8 3 111
5 13 8.1 1 3.7
6 7 4.3 2 7.4
7 or more 20 12.4 8 29.6
Not recorded 1 0.6 0 0.0
Total 161 100.0 27 100.0

Figure 35: Diagnosis groups for parenteral (IV) antimicrobials prescribed for over 3 days, in paediatric
inpatients in 2016
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The reason for prescribing was recorded at the time of prescribing for 91.8% of the antimicrobials
prescribed for treatment of infection (n=223) in 2016. This was not significantly different from that
reported in 2011 (91.8% versus 91.2%, p=0.9).

Figure 36: Reason recorded in notes for Figure 37: Reason recorded in notes for
antimicrobials prescribed for treatment of antimicrobials prescribed for treatment of infection
infection in paediatric inpatients in 2016 in paediatric inpatients in 2011
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Antimicrobial prescribing was compliant with local policy for 92.2% of antimicrobials (n=154) where the
reason was recorded in the notes and where an appropriate local policy for treatment of the infection
could be assessed against (n=167). This was not significantly different in 2016 compared with 2011
when 95.7% of antimicrobials prescribed were compliant with local prescribing policy (p=0.36).

Figure 38: Compliance with local policy in Figure 39: Compliance with local policy in
antimicrobials prescribed for treatment of antimicrobials prescribed for treatment of infection
infection in paediatric inpatients in 2016 in paediatric inpatients in 2011
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Non-acute inpatients

A total of 115 antimicrobials were prescribed for treatment of infection in non-acute adult patients.
Three quarters of the antimicrobials prescribed for the treatment of infection were prescribed for
infections considered to be hospital acquired (75.7%, n=87). One was prescribed to treat an infection
associated with long term care (0.9%) and the remaining to treat community acquired infection (23.5%,
n=27).

The distribution of the infection types being treated at the time of survey in 2016 are described in
Table 18. In addition, further details of the diagnoses are described in Appendix Table A45. The most
common reason for prescribing to treat infection were UTI (36.5%, n=42); respiratory tract infections
(28.7%, n=33); and SST, bone and joint infections (26.1%, n=30). A comparison of the distributions in
2016 and 2011 were not made due to the different sampling strategies adopted in the surveys.



Table 18: Distribution of diagnoses for prescribing for treatment of infection in non-acute inpatients in
2016

Diagnosis N %
Urinary tract 42 36.5
Respiratory 33 28.7
Skin and soft tissue 30 26.1
Systemic 3 2.6
Ear, nose, throat 2 1.7
Gastrointestinal 1 0.9
Genitourinary/OBGYN 1 0.9
Other/unspecified 3 2.6
Total 115 100.0

The most common diagnoses for the treatment of hospital acquired infection were UTI (39.1%, n=34);
respiratory tract infection (33.3%, n=29); and SST, bone and joint infections (21.8%, n=19). SST,
bone and joint infections (37.0%, n=10) and UTI (29.6%, n=8) were the most common diagnoses for
community acquired infection prescribing.

A pareto chart describing the antimicrobials prescribed for treatment of infection is presented in Figure
40. The distribution of antimicrobials is also provided in Appendix Table A46. The most commonly
prescribed antimicrobials were amoxicillin (16.5%, n=19), doxycycline (13.9%, n=16) and trimethoprim
(12.2%, n=14).

Figure 40: Number and cumulative percentage of antimicrobials prescribed for the treatment of
infection in non-acute inpatients in 2016
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The majority of antimicrobials prescribed for the treatment of infection in non-acute patients were
administered orally (85.2%, n=98). Parenteral antimicrobials accounted for 14.8% of antimicrobials
(n=17). The duration of treatment for parenteral and oral antimicrobials where the antimicrobial or

route of administration had not changed during the treatment regimen is described in Table 19. Five
parenteral antimicrobials had been administered for more than three days at the time of survey (45.5%).
These were antimicrobials were being given for: UTI (n=2); respiratory tract infection (n=1); SST, bone
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and joint infection (n=1); and systemic infection (n=1). Twelve oral antimicrobials had been given for
more than or equal to at the time of survey (17.9%). The diagnoses for these antimicrobials were UTI
(n=5); SST, bone and joint infection (n=4) and respiratory tract infection (n=3).

Table 19: Duration of treatment of infection at time of survey in non-acute inpatients in 2016, by route of
administration

. . Parenteral Oral
Duration at time of
survey (days) Number of % Number of %

antimicrobials antimicrobials

0 2 18.2 3 4.5
1 2 18.2 1 16.4
2 2 18.2 9 13.4
3 3 27.3 10 14.9
4 1 9.1 13 19.4
5 1 9.1 7 10.4
6 0 0.0 1 1.5
7 or more 0 0.0 12 17.9
Not recorded 0 0.0 1 1.5
Total 11 100.0 67 100.0

The reason for prescribing was recorded in the notes for 93.8% of antimicrobials prescribed for
treatment of infection (n=106) (Figure 41). Antimicrobial prescribing was compliant with local policy for
87.0% of antimicrobials (n=80) where the reason was recorded in the notes and where an appropriate
local policy for treatment of the infection could be assessed against (n=92) (Figure 42).

Figure 41: Reason recorded in notes for antimicrobials prescribed for treatment of infection in non-
acute inpatients in 2016




Figure 42: Compliance with local policy in antimicrobials prescribed for treatment of infection in non-
acute inpatients in 2016
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Prevention of infection: surgical prophylaxis

A total of 339 antimicrobials were prescribed as surgical prophylaxis including four antimicrobials that
were prescribed in the paediatric patient group. Surgical prophylaxis prescribing accounted for 5.8%
of all prescribing in acute adult patients (n=335) and 1.0% in paediatric patients (n=4). There were no
antimicrobials prescribed for surgical prophylaxis in non-acute patients.

The distribution of the surgical procedures for which prophylaxis was given in 2016 and 2011 are
described in Figure 43 and in more detail in Appendix Appendix Tables A47 and A48. Orthopaedic
surgery prophylaxis was the most commonly prescribed surgical prophylaxis (36.9%, n=125) accounting
for more than a third of all surgical prophylaxis antimicrobials. Gastrointestinal tract surgery (22.1%, n=75)
and obstetric/gynaecological surgery (16.5%, n=56) accounted for a further third of surgical prophylaxis
prescribing.

Figure 43: Distribution of surgery types in antimicrobials prescribed as surgical prophylaxis in 2016
and 2011, in all patients surveyed
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Figure 44 describes the number of antimicrobials prescribed as surgical prophylaxis. The most
commonly prescribed antimicrobials were gentamicin (20.1%, n=68), cefuroxime (19.5%, n=66) and
co-amoxiclav (19.5%, n=66). These antimicrobials accounted for 59.0% of all antimicrobials prescribed
as surgical prophylaxis. The distributions of antimicrobials prescribed as surgical prophylaxis in acute
adult inpatients and paediatric inpatients are provided in Appendix Tables A49 and A50, respectively.
Pareto charts that describe surgical prophylaxis prescribing for orthopaedic, intra-abdominal,
obstetric/gynaecological, urological and vascular surgeries are provided in Appendix Figures A5 to A9.

Figure 44: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis in
acute inpatients (including independent and paediatric inpatients) in 2016
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The distribution of antimicrobial groups prescribed in 2016 and 2011 are described in Figure 45.
Combination penicillins were the most commonly prescribed antimicrobial for surgical prophylaxis
(20.9%, n=71) followed by aminoglycosides (20.1%, n=68) and second generation cephalosporins
(19.5%, n=66).



Figure 45: Distribution of antimicrobial groups prescribed for surgical prophylaxis, in acute inpatients
(including independent and paediatric inpatients) in 2016 and 2011
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The number of doses and duration over which the surgical prophylaxis antimicrobials were given in
2016 and 2011 are described in Figures 46 and 47, respectively. Two thirds of surgical prophylaxis
antimicrobials were given as a single dose (64.9%, n=220). The remainder were given as more than one
dose administered within a 24 hour period (15.3%, n=52) or over more than 24 hours (19.8%, n=67).
The most common procedures where more than one dose of surgical prophylaxis was administered
were orthopaedic surgery (40.3%, n=48), gastrointestinal tract surgery (14.3%, n=17) and obstetric/
gynaecological surgery (11.8%, n=14). The duration of surgical prophylaxis by patient specialty in acute
adult and paediatric inpatients is provided in Appendix Tables A51 and A52, respectively.

The percentage of surgical prophylaxis antimicrobials that were given more than once was not
significantly different in 2016 compared with 2011 (35.1% versus 41.8%, p=0.06).

Figure 46: Duration of surgical prophylaxis Figure 47: Duration of surgical prophylaxis
prescribing in acute inpatients (including prescribing in acute inpatients (including
independent and paediatric inpatients) in 2016 independent and paediatric inpatients) in 2011

The reason for prescribing was recorded in the notes for 83.6% of all of the antimicrobials prescribed
for surgical prophylaxis (n=276). This was not significantly different in 2016 compared with 2011 (83.6%
versus 82.3%, p=0.68).
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Figure 48: Reason recorded in notes for Figure 49: Reason recorded in notes for
antimicrobials prescribed as surgical antimicrobials prescribed as surgical prophylaxis
prophylaxis in acute adult inpatients (including  in acute inpatients (including independent and
independent and paediatric inpatients) in 2016 paediatric inpatients) in 2011

A total of 248 antimicrobials were assessable against local surgical prophylaxis prescribing policy.
The antimicrobial was assessed if the reason for prescribing was recorded in the notes and there

was a local surgical prophylaxis policy to assess against. Of these, 85.5% were compliant with local
policy (n=212) (see Figure 50). This was not significantly different from the compliance reported in 2011
(85.5% versus 84.0%, p=0.71) (see Figure 51).

Figure 50: Compliance with local policy Figure 51: Compliance with local policy for
for antimicrobials prescribed as surgical antimicrobials prescribed as surgical prophylaxis
prophylaxis in acute inpatients (including in acute inpatients (including independent and

independent and paediatric hospital inpatients) paediatric hospital inpatients) in 2011
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Prevention of infection: medical prophylaxis

Acute adult inpatients

A total of 310 antimicrobials were prescribed as medical prophylaxis in the acute adult inpatient group.
This accounted for 5.3% of all prescribing in this patient group. The types of infection where the
prophylaxis was being directed in 2016 and 2011 is described in Figure 52. The infection types for the
antimicrobials prescribed in the 2016 survey are also described in more detail in Appendix Table A53.
The most common reason for medical prophylaxis prescribing was as general medical prophylaxis,
for example in haematology patients or splenectomy patients (n=161). The percentage of medical
prophylaxis antimicrobials given for this reason was significantly higher in 2016 compared with 2011
(51.9% versus 30.4%, p<0.001). Approximately one in six antimicrobials were given as prophylaxis for
respiratory infection (15.8%, n=49). Prophylaxis for UTI accounted for 15.2% of all medical prophylaxis
prescribing (n=47) and this was significantly lower in 2016 compared with 2011 (15.2% versus 21.7%,
p=0.04).

Figure 52: Distribution of infection types in antimicrobials prescribed as medical prophylaxis in acute
adult inpatients (including independent hospitals) in 2016 and 2011
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A pareto chart describing the antimicrobials prescribed as medical prophylaxis is provided in Figure
53, and the distribution of antimicrobials is described in Appendix Table A54. Co-trimoxazole (n=56)
and azithromycin (n=39) accounted for 30.6% of all antimicrobials prescribed as medical prophylaxis.
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Figure 53: Number and cumulative percentage of antimicrobials prescribed as medical prophylaxis in
acute adult inpatients (including independent hospital inpatients) in 2016
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The reason for prescribing was recorded in the notes for 66.6% of all of the antimicrobials prescribed
for medical prophylaxis in acute adult inpatients (n=191). This was not significantly different compared
with 2011 (66.6% versus 62.1%, p=0.27).

Figure 54: Reason recorded in notes for Figure 55: Reason recorded in notes for
antimicrobials prescribed as medical prophylaxis antimicrobials prescribed as medical prophylaxis
in acute adult inpatients (including independent in acute adult inpatients (including independent
hospital inpatients) in 2016 hospital inpatients) in 2011

Paediatric inpatients

A total of 82 antimicrobials were prescribed as medical prophylaxis in the paediatric inpatient group.
This accounted for 20.6% of all prescribing in this patient group. The types of infection where the
prophylaxis was being directed in 2016 and 2011 is described in Figure 56. The infection types for the
antimicrobials prescribed in the 2016 survey are also described in more detail in Appendix Table A55.
The majority of medical prophylaxis prescribing was as general medical prophylaxis, for example in
haematology patients or splenectomy patients (56.1%, n=46).
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Figure 56: Distribution of infection types in antimicrobials prescribed as medical prophylaxis in
paediatric inpatients in 2016 and 2011
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A pareto chart describing the antimicrobials prescribed as medical prophylaxis in paediatric inpatients
is provided in Figure 57, and the distribution is described in Appendix Table 56. Co-trimoxazole (n=19),

benzylpenicillin (h=11) and gentamicin (n=10) were the most commonly prescribed antimicrobials given
as medical prophylaxis.

Figure 57: Number and cumulative percentage of antimicrobials prescribed as medical prophylaxis in
paediatric inpatients in 2016
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The reason for prescribing was recorded in the notes for 72.5% of all of the antimicrobials prescribed
for medical prophylaxis in paediatric inpatients (n=58). This was not significantly different in 2016
compared with 2011 (72.5% versus 72.2%, p=1).

Figure 58: Reason recorded in notes for Figure 59: Reason recorded in notes for
antimicrobials prescribed as medical antimicrobials prescribed as medical prophylaxis
prophylaxis in paediatric inpatients in 2016 in paediatric inpatients in 2011
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Non-acute inpatients

A total of 32 antimicrobials were prescribed as medical prophylaxis in the non-acute adult inpatient
group; accounting for 19.0% of all prescribing in this patient group. The types of infection where

the prophylaxis was being directed in 2016 is described in Table 20. The infection types for the
antimicrobials prescribed in the 2016 survey are also described in more detail in Appendix Table A57.
Half of medical prophylaxis antimicrobials were prescribed to prevent UTI (n=16).

Table 20: Distribution of infection types in antimicrobials prescribed as medical prophylaxis in non-
acute inpatients in 2016

Infection type N %
Urinary tract 16 50.0%
S::cei;% g;t%dlcal, not directed at a 6 18.8%
Respiratory 4 12.5%
Gastrointestinal 3 9.4%
Other/Unspecified 3 9.4%
Total 32 100.0%

A pareto chart describing the antimicrobials prescribed as medical prophylaxis in non-acute inpatients
is provided in Figure 60, and the distribution is described in Appendix table A58. Nitrofurantoin

(n=9) and trimethoprim (n=8) were the most commonly prescribed antimicrobials given as medical
prophylaxis in non-acute inpatients.



Figure 60: Number and cumulative percentage of antimicrobials prescribed as medical prophylaxis in
non-acute inpatients in 2016
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The reason for prescribing was recorded in the notes for 82.1% of all of the antimicrobials prescribed
for medical prophylaxis in non-acute inpatients (n=23).

Figure 61: Reason recorded in notes for antimicrobials prescribed as medical prophylaxis in non-acute
inpatients in 2016
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Use of antimicrobials associated with an increased risk of Clostridium
difficile infection in Scotland

A total of 1242 broad spectrum antimicrobials associated with an increased risk of Clostridium difficile
(C. difficile) infection were prescribed to 1205 patients included in the 2016 survey.

The prevalence of antimicrobial prescribing of these antimicrobials in acute adult patients and
paediatric patients was 10.3% (95% CI: 9.7 to 10.9, n=1116) and 8.8% (95% CI: 7.0 to 11.1 n= 65),
respectively. After controlling for difference in the case mix between the 2016 and 2011 surveys, the
prevalence was significantly higher in acute adult patients compared with the prevalence in 2011
(10.3% versus 9.4%, p=0.04). There was no difference in the prevalence of prescribing in paediatric
patients between 2016 and 2011 (8.8% versus 9.1%, p=0.92), though differences in case mix were not
controlled for due to small numbers.

In addition to the antimicrobials prescribed in acute care, there were 24 patients in the non-acute
sample that were receiving antimicrobials associated with a increased risk of CDI. The antimicrobials
prescribed in the 2016 and 2011 surveys are described in Table 21.

Table 21: Distribution of broad spectrum antimicrobials associated with an increased risk of CDI in all
patients in 2016 and 2011

L. . L. . 2016 2011
Antimicrobial Group Antimicrobial

N % N %
Penicillin (combinations) Co-amoxiclav 651 52.4 602 50.3
Ciprofloxacin 229 18.4 273 22.8
Levofloxacin 66 5.3 22 1.8
Quinolones Ofloxacin 9 0.7 3 0.3
Norfloxacin 0 0.0 5 0.4
Moxifloxacin 3 0.2 0 0.0
Sggﬁgggsgﬁ;asﬁon Cefuroxime 75 6.0 92 1.7
Cefalexin 41 3.3 38 3.2
First generation Cefradine 2 0.2 1 0.1
cephalosporins Cefadroxil 0 0.0 1 0.1
Cefazolin 1 0.1 0 0.0
] ) Cefotaxime 25 2.0 22 1.8
Iggﬁa?gggg";‘fr'l‘;” Ceftazidime 18 14 22 1.8
Ceftriaxone 46 3.7 50 4.2
Other cephalosporins (e::;;%oezﬁlﬁbailtnodr 1 0.1 0 0.0
Lincosamides Clindamycin 75 6.0 65 5.4
Total 1242 100.0 1196 100.0

The majority of these antimicrobials were prescribed for the treatment of infection (75.1%, n=933); more
than half for the treatment of community acquired infection (562.6%, n= 653) and 21.4% for treatment
of hospital acquired infection (n=266). Surgical prophylaxis prescribing accounted for 11.7% of these
antimicrobials (n=145) and one in twenty were prescribed as medical prophylaxis (4.4%, n=55). The
indication for prescribing was not recorded for 38 antimicrobials. The infection types that were treated
with these antimicrobials and the surgical procedures where these antimicrobials were given to
prevent infection are described in Tables 22 and 23. More than a third of the antimicrobials prescribed
for treatment of infection were being given to treat respiratory tract infections (38.3%, n=357) and

a further third to treat UTI (17.7%, n=165) and SST, bone and joint infections (15.9%, n=148). Two

thirds of antimicrobials prescribed as surgical prophylaxis were given to prevent infections following
orthopaedic (37.9%, n=55) and obstetric/gynaecological surgeries (27.6%, n=40).
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Table 22: Distribution of infection types treated with antimicrobials associated with an increased risk of
CDl in all patients in 2016

Antimicrobials

Diagnosis

N %
Respiratory 357 38.3
Urinary tract 165 17.7
Skin, soft tissue, bone and joint 148 15.9
Systemic 95 10.2
Gastrointestinal 89 9.5
Genitourinary 21 2.3
Central nervous system 19 2.0
Ear, nose, throat 14 1.5
Eye 2 0.2
Cardiovascular 1 041
Other/unspecified 22 2.4
Total 933 100.0

Table 23: Distribution of surgery types where antimicrobials associated with an increased risk of CDI
were prescribed as surgical prophylaxis in all patients in 2016

Surgical procedure Antimicrobials
N %
Orthopaedic surgery (bone or joint) 55 37.9
Obstetric or gynaecological surgery 40 27.6
Neurosurgery 9 6.2
Surgery of the Gl tract 9 6.2
Plastic surgery 8 5.5
Urological surgery 5 3.4
Ear, nose or throat surgery 4 2.8
Cardiac or vascular surgery 1 0.7
Other/unspecified 14 9.7
Total 145 100.0

Nearly a quarter of antimicrobials prescribed as surgical prophylaxis (23.7%, n=23) and approximately
a third prescribed for treatment of infection (29.4%, n=202) were not compliant with local prescribing
policy. Only antimicrobials where there was a policy that could be assessed against and where the
reason for prescribing was recorded in the notes were assessed against policy.

Use of carbapenems and piperacillin/tazobactam in Scotland

A total of 442 very broad spectrum antimicrobials, namely antimicrobials from the carbapenem group
(n=109) and piperacillin/tazobactam (n=333), were prescribed to 435 patients included in the 2016
survey.

The prevalence of carbapenem prescribing in acute adult patients and paediatric patients was 0.9%
(95% CI: 0.7 to 1.1, n=97) and 1.4% (95% CI: 0.7 to 2.5, n=10), respectively. The prevalence between
2016 and 2011 was not significantly different for acute adults (0.9% versus 1.1%, p=0.17) or paediatric
patients (1.4% versus 1.2%, p=1).

The prevalence of piperacillin/tazobactam prescribing in acute adult patients and paediatric patients
was 2.8% (95% CI: 2.5 to 3.1, n=301) and 3.1% (95% CI: 2.1 to 4.7, n=23), respectively. The prevalence
between 2016 and 2011 was not significantly different in acute adults (2.8% versus 3.1%, p=0.20) but
was significantly higher in paediatric patients in 2016 (3.1% versus 1.4%, p=0.03).
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Differences in the case mix between the two surveys were controlled for in the comparison prevalence
of carbapenems and piperacillin/tazobactam prescribing in acute adults but were not in the paediatric
comparison due to small numbers.

The antimicrobials prescribed in 2016 and in the 2011 surveys are described in Table 24.

Table 24: Distribution of piperacillin/tazobactam and carbapenem antimicrobials in all patients in 2016
and 2011

Antimicrobial 2016 2011
N % N %

Carbapenems:

Meropenem 929 22.4 127 25.7

Ertapenem 6 14 2 04

Imipenem 3 0.7 2 0.4

Doripenem 1 0.2 0 0.0
Piperacillin/tazobactam 333 75.3 364 73.5
Total 442 100 495 100

The majority of the antimicrobials were prescribed to treat infection (88.9%, n=393); half were
prescribed for the treatment of community acquired infection (50.9%, n=225) and more than a third
were prescribed to treat hospital acquired infection (36.9%, n=163). Six of these antimicrobials were
given as surgical prophylaxis (1.4%) and four as medical prophylaxis (0.9%). The types of infection
that were being treated with the carbapenem group of antimicrobials and piperacillin/tazobactam are
described in Table 25. The most common infection type being treated with carbapenem antimicrobials
were systemic infections (35.7%, n=35). Two fifths of piperacillin/tazobactam antimicrobials were
prescribed for respiratory tract infections (43.4%, n=128) and a quarter for treatment of systemic
infections (25.8%, n=76).

Table 25: Distribution of infection types treated with carbapenems and piperacillin/tazobactam in all
patients in 2016

Diagnosis Carbapenems Piperacillin/tazobactam
N % N %

Systemic 35 35.7 76 25.8
Respiratory 22 22.4 128 43.4
Gastrointestinal 16 16.3 51 17.3
Skin, soft tissue 14 14.3 20 6.8
Urinary tract 6 6.1 15 5.1
Central nervous system 2 2.0 0 0.0
Unspecified 2 2.0 4 1.4
Ear, nose, throat 1 1.0 0 0.0
Genitourinary 0 0.0 1 0.3
Total 98 100.0 295 100.00

Approximately a fifth of carbapenems (18.2%, n=10) and more than a quarter of piperacillin/tazobactam
(26.7%, n=58) prescriptions for treatment of infection were not compliant with local policy. Only
antimicrobials where there was a policy that could be assessed against and where the reason for
prescribing was recorded in the notes were assessed against policy.

Three quarters of carbapenem antimicrobials prescribed for treatment of infection had been
prescribed for more than three days at the time of survey (76.3%, n=74). More than a third of these had
been prescribed to treat systemic infections including febrile neutropenia (n=12), BSI (n=9), clinical
sepsis (n=5); and a fifth for treatment of respiratory tract infections (n=15).
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Over half of piperacillin/tazobactam antimicrobials given to treatment infection had been prescribed
for more than three days at the time of survey (53.1%, n=153). Two fifths of these were prescribed for
respiratory tract infections (n=64) and a fifth for systemic infections including clinical sepsis (n=14),
systemic inflammatory response syndrome (SIRS) (n=9), febrile neutropenia (n=7) and BSI (n=5). In
addition, a fifth of piperacillin/tazobactam prescribed for the treatment of infection were for intra-
abdominal infections (n=30).
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Infection prevention and control and antimicrobial
stewardship structure and process indicators

A summary of the IPC and antmicrobial stewardship structure and process indicator data are provided
in Table 26. Further description of Scottish hospitals including indicator data and patient demographics
are provided as separate infographics for acute and non-acute.

The average LOS in Scottish acute and non-acute hospitals was 3.8 days and 37.4 days, respectively
and bed occupancy was approximately 85% in both acute and non-acute hospitals.

All of the hospitals had annual IPC plans and produced an annual IPC report. There were
approximately 1.4 IPCNs and 0.12 ICDs per 250 beds and 80-85% of hospitals had access to a seven

day microbiology service.

Approximately a third of beds in acute hospitals were single rooms and 85% of these had en-suite facilities.
Approximately a quarter of beds did not have ABHR at point of care. The percentage of HCWs carrying
pocket ABHR was higher in areas where the percentage of beds with ABHR at point of care was lower.

There was approximately 0.3 WTE staff with an antimicrobial stewardship role and two thirds of hospitals
reported having a formal process to review antimicrobials within 72 hours of order in at least selected wards.

Table 26: IPC and antimicrobial stewardship programme structure and process indicators in Scottish

NHS hospitals in 2016

Hospital Type

Indicator Acute (including
paediatric hospitals) Non-acute
Number of discharges in year 1156 473 12 079
R e s Number of patient days_ in year - 4 352 927.0 451 763.4
occupancy Average length of stay in survey hospital 3.8 37.4
. i 86.5% (data for 694 84.4% (data for 76
Bed occupancy (00:01 data) wards) wards)
WTE nurses/100 beds 151.6 95.4
Staffin WTE nursing assistants/100 beds 54.4 59.6
9 WTE nurses in ICU/100 ICU beds 512.5 N/A
WTE nursing assistants in ICU/100 ICU beds 49.4 N/A

Annual IPC plan, approved by the board
CEO, HAI Executive Lead or Infection
Control Committee

Annual IPC report, approved the board CEO,
HAI Executive Lead or Infection Control
Committee

Number of WTE IPCNs/250 beds®*

Number of WTE ICDs/250 beds¥

Availability of microbiology service on
Saturdays, clinical samples

Availability of microbiology service on
Saturdays, screening samples

Availability of microbiology service on
Sundays, clinical samples

Availability of microbiology service on
Sundays, screening samples

Number of blood culture sets received and
incubated per 1000 patient days

Number of inpatient stool tests performed
for Clostridium difficile infection per 1000
patient days

Characteristics
of IPC
programmes

100% hospitals

100% hospitals

1.4 (data for 39/40
hospitals)

0.12 (data for 39/40
hospitals)

85.0% (data for 40/40
hospitals)

85.0% (data for 40/40
hospitals)

82.5% (data for 40/40
hospitals)

82.5% (data for 40/40
hospitals)

45.7

171 (data for 27/40
hospitals)

100% hospitals

100% hospitals

1.4 (data for 19/24
hospitals)

0.11 (data for 23/24
hospitals)

83.3% (data for 24/24
hospitals)

83.3% (data for 24/24
hospitals)

79.2% (data for 24/24
hospitals)

79.2% (data for 24/24
hospitals)

1.7

1.6 (data for 13/24
hospitals)

? Does not include length of stay in other hospitals where the patient was transferred to or from the survey hospital

* Reported for wards included in the survey hospital only

$ Likely to be an overstimate as ICNs also cover services outside of hospital care e.g. hospices, dental services, care homes
# Likely to be an overestimate as IPCNs often have other job roles outside of direct IPC activities e.g. surveillance activities
¥ WTE is for doctors with infection control remit specifically within their job description and does not include IPC work

undetaken by consultant microbiologists
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Hospital Type

Isolation
capacity

Hand hygiene
and availability
of ABHR

Characteristics
of antimicrobial
stewardship
programmes

Indicator Acute (including
paediatric hospitals) Non-acute
Total number of single rooms in surveyed 5357 (data for 702 546 (data for 77
wards wards) wards)

Percentage of all beds in surveyed wards
that were single rooms

36.6% (data for 700
wards)

41.8% (data from 77
wards)

Percentage of single rooms with en-suite

84.6% (data for 698
wards)

80.2% (data for 74
wards)

Number of airborne isolation rooms

Alcohol hand rub consumption per 1000
patient days

Total number of observed hand hygiene
opportunities in year

Average number of observed hand hygiene
opportunities per ward in a year

% of beds with ABHR dispensers at point of

care’
Percentage HCWs carrying ABHR
dispensers at the time of survey
% of HCWs carrying ABHR when <50%
beds have ABHR at point of care$
% of HCWs carrying ABHR when <30%
beds have ABHR at point of care$
% of HCWSs carrying ABHR when 0%
beds have ABHR at point of care$
Number of WTE antimicrobial stewardship
roles?/250 beds

148 (for 40/40
hospitals)

38.6 (data for 33/40
hospitals)

125 509 (data for
645/700 wards)

195 (data for 645/700
wards)

75.4% (data for 685
wards)

11.3% (data for 689
wards: 3168 HCW)

35.2% (129 wards)
37.9% (106 wards)
41.6% (91 wards)

0.30 (38/40 hospitals)

2 (for 24/24 hospitals)

6.2 (data for 16/24
hospitals)

10 037 (data for 53/77
wards)

190 (data for 53/77
wards)

41.8% (data for 72
wards)

16.7% (data for 64
wards: 257 HCW)

18.9% (35 wards)
19.0% (34 wards)
20.3% (32 wards)

0.29 (21/24 hospitals)

Formal process to review the
appropriateness of an antimicrobial within
72 hours of initial order

(38/40 hospitals)

(18/24 hospitals)

Yes at least in selected wards

65.0%

54.2%

No

35.0%

45.8%

§ There may be some settings or situations where it is appropriate for there to be no ABHR at point of care. This measure
does not account for such situations
B WTE is for antimicrobials pharmacists and other experts with antimicrobial stewardship activities in their job description

@

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Multimodal strategies

Tables 27 to 29 describe the percentage of hospitals with each of the components of multimodal
strategies designed to prevent key HAI and promote antimicrobial stewardship in acute hospitals, ICU
wards in acute hospitals and non-acute hospitals.

Table 27: Hospital-wide (excluding ICU) multimodal strategies in Scottish acute hospitals in 2016

Hospital-wide strategy (excluding ICU)

Component
Guideline Bundle Checklist Audit Surveillance Feedback Training

Pheumonia 62.5% 5.4% 12.8% 19.4% 32.5% 27.0% 35.0%

(n=25) (n=2) (n=5) (n=7) (n=13) (n=10) (n=14)
Bloodstream 75.0% 64.9% 19.4% 54.1% 92.5% 78.4% 52.5%
infection (n=30) (n=24) (n=7) (n=20) (n=37) (n=29) (n=21)
Surgical site 84.6% 58.3% 48.6% 33.3% 100% 100% 64.1%
infection (n=33) (n=21) (n=17) (n=12) (n=39) (n=39) (n=25)
Urinary tract 82.5% 91.9% 50.0% 62.5% 40.0% 67.5% 75.0%
infection (n=33) (n=34) (n=17) (n=25) (n=16) (n=27) (n=30)
Antimicrobial 97.5% 3.1% 19.4% 97.5% 80.0% 82.5% 94.9%
use (n=39) (n=1) (n=6) (n=39) (n=32) (n=33) (n=37)

Hospitals with missing information were excluded from the denominator. All data are as reported by NHS board staff.

Table 28: Multimodal strategies in ICU wards in Scottish acute hospitals in 2016

ICU-wide strategy

Component
Guideline Bundle Checklist Audit Surveillance Feedback Training

Pneumonia 58.3% 100% 54.2% 65.0% 91.7% 66.7 62.5%

(n=14) (n=21) (n=13) (n=13) (n=22) (n=14) (n=15)
Bloodstream 87.5% 95.2% 28.6% 65.0% 95.8% 71.4% 66.7%
infection (n=21) (n=20) (n=6) (n=13) (n=23) (n=15) (n=16)
Surgical site 72.2% 46.7% 33.3% 42.9% 72.2% 72.2% 61.1%
infection (n=13) (n=7) (n=5) (n=6) (n=13) (n=13) (n=11)
Urinary tract 83.3% 85.7% 66.7% 73.9% 29.2% 54.2% 50.0%
infection (n=20) (n=18) (n=16) (n=17) (n=7) (n=13) (n=12)
Antimicrobial 100% 5.6% 5.6% 87.5% 87.5% 91.7% 91.3%
use (n=24) (n=1) (n=1) (n=21) (n=21) (n=22) (n=21)

Hospitals with missing information were excluded from the denominator. All data are as reported by NHS board staff.

Table 29: Hospital-wide (excluding ICU) multimodal strategies in Scottish non-acute hospitals in 2016

Hospital-wide strategy (excluding ICU)

Component
Guideline Bundle Checklist Audit Surveillance Feedback Training

Pneumonia 77.3% 0.0% 9.5% 15.8% 40.9% 40.0% 45.5%

(n=17) (n=0) (n=2) (n=3) (n=9) (n=8) (n=10)
Bloodstream 68.2% 45.0% 15.8% 60.0% 86.4% 95.0% 54.5%
infection (n=15) (n=9) (n=3) (n=12) (n=19) (n=19) (n=12)
Surgical site 85.0% 33.3 29.4% 33.3% 85.0% 90.0% 60.0%
infection (n=17) (n=6) (n=5) (n=6) (n=17) (n=18) (n=12)
Urinary tract 81.8% 85.0% 22.2% 36.4% 45.5% 59.1% 72.7%
infection (n=18) (n=17) (n=4) (n=8) (n=10) (n=13) (n=16)
Antimicrobial 100% 0.0% 15.0% 85.7% 66.7% 66.7% 95.2%
use (n=22) (n=0) (n=3) (n=18) (n=14) (n=14) (n=20)

Hospitals with missing information were excluded from the denominator. All data are as reported by NHS board staff.
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Validation of the 2016 PPS dataset

Training validation results

The results from the validation exercise undertaken following each training session are presented in
Table 30. The sensitivity of whether a patient had a HAI was 90.7% indicating that nine out of ten of

the data collectors correctly identified that the patient had a prevalent HAI. The specificity was 88.9%
which indicated that nine out of ten data collectors correctly identified when a patient didn’t have a HAI.
The kappa statistic of 0.63 indicates a good level of agreement between data collectors.

The sensitivity of the collection of data relating to whether a patient was receiving antimicrobials was
91.0% and 96.3% of the data collectors correctly identified the McCabe score of the patient in the
training exercises.

Table 30: Sensitivity, specificity and kappa statistic for validation exercise undertaken post-training
session

Data item Sensitivity Specificity Kappa
Patient has HAI (yes/no) 90.7% 88.9% 0.63
Patient is receiving
antimicrobials (yes/no) 91.0% N/A N/A
McCabe score 96.3% N/A N/A

On-site gold standard validation results and prevalence
adjustment

A total of 258 patients in nine hospitals were included in the gold validation exercise. The results

are presented in Table 31. Ten of the included patients had a HAIl and 109 patients were receiving
antimicrobials at the time of survey. The sensitivity of the HAI data item was 60% (95% CI: 31.3 to 83.2)
and of the antimicrobial data was 89.0% (95% CI: 81.7 to 93.6). The very small number of HAI identified
and the resulting random variation introduced in this validation study mean the results should be
interpreted with caution.

Table 31: Sensitivity and specificity for on-site gold standard validation exercise

Data item Sensitivity Specificity
Patient had HAI (yes/no) 60% (95% CI:31.3 to 83.2) 100% (95% ClI: 98.5 to 100)
Patient is receiving antimicrobials 89.0% (95% ClI: 81.7 to 93.6) 97.8% (95% CI: 93.8 to 99.6)

(yes/no)

The 60% sensitivity and 100% specificity of the HAI data collection were used to adjust the reported
prevalence of HAI in acute adult patients. The prevalence before adjustment was 4.6% and after
adjustment for the estimated under-reporting was 7.7% (95% CI: 5.1 to 15.8).
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Estimation of the number of HAI per year in Scotland

The incidence of HAI was calculated using the mean and median duration between date of onset

and date of survey; 7.6 days and 5 days, respectively. The estimated length of stay in acute adult
inpatients was 6.7 days. The estimated prevalence used was the prevalence estimate adjusted using
the results from the gold standard validation study (7.7%). The incidence of HAI that was calculated
using the mean and median duration between date of onset and date of survey were 6.7% and 10.2%,
respectively and the average incidence was 8.4%. Application of the incidence to the number of

hospital stays in Scotland (n= 655 061), resulted in an estimate that there are 55 307 HAI in acute adult
inpatients each year in Scotland.



Discussion

This is the third PPS of HAl and AMR in Scotland. The findings indicate a significantly lower prevalence
of HAI in acute hospitals, however a substantial burden remains, with one in 22 patients (4.5%) at any
one time with a HAI. This is equivalent to one patient on every ward, every day, in every acute hospital
in Scotland, with an infection associated with the care they have received. The report also points to a
large burden of antimicrobials being used in acute care and the risk of AMR therein. More than a third
of patients at any one time were on one or more antimicrobials and this was significantly higher than

5 years ago. There also remains an important burden of HAIl and antimicrobial prescribing in non-
acute care. These findings point to the importance of managing and preventing infection risk in all
areas of care delivery, given the changes to health and social care services underway.?? HAI are thus
recognised as a public health threat beyond the doors of acute care hospitals.

The burden of healthcare associated infection

One in 22 acute adult inpatients had a HAI at the time of survey (4.5%). A gold standard validation
study, undertaken for the first time in the 2016 survey, identified under-reporting of HAI. The estimated
prevalence after controlling for the under-reporting was 7.7% (95% CI: 5.1 and 15.8); one in 13 patients
with HAI rather than one in 22. Using this adjusted prevalence figure, it was estimated that there are
approximately 55 500 HAI per year in acute adult patients in Scotland.

The purposive sampling of non-acute hospitals resulted in an under-representation of psychiatric
hospitals. This method was chosen to reduce data collection in low prevalence areas and maximise the
usefulness of the local reports for quality improvement. The weighted prevalence, which accounts for
this sampling, was 2.3%, indicating that one in fifty patients in non-acute care in Scotland had a HAI at
the time of survey. A further one in thirty paediatric patients had a HAI (3.4%) indicating the burden of
HAI across hospital settings in Scotland. Collectively, these data indicate a large burden of HAI in all
hospital settings in Scotland.

The burden of six common HAI in Europe, the same as those found in this PPS report (pneumonia, UTI,
SSI, CDI, BSI and neonatal sepsis), measured in disability-adjusted life years (DALYs), are estimated

to be higher than all of the other communicable disease conditions under surveillance by ECDC.23
Prevention and control of HAI alongside antimicrobial stewardship are key components of programmes
to contain the spread of antimicrobial resistant organisms; the threat of which is recognised as an
international public health crisis."?

The changing hospital population

The demographics of the hospital population have changed in the five years since the 2011 survey

and this has important implications for the risk of HAI and for the interpretation of the results from this
survey. The median age of patients in acute hospitals was higher and a larger proportion of patients
had severe co-morbidities that were expected to be ultimately or rapidly fatal. Differences in the acute
adult patient case mix between 2016 and 2011 were adjusted for using statistical modelling techniques.
The comparisons of acute adult patients take these differences, including age and co-morbidity status,
into account. These differences likely reflect the continuing change in the demographics of the Scottish
population. The number of people aged 65-74 years and 75 years and older in Scotland has increased
by 24% and 31%, respectively between 1996 and 2016.26 The number of people aged 75 years and over
is projected to increase by approximately 29% between 2014 and 2024.2” The changing demographics
of the population has important implications for infection risk, including the risk of healthcare
associated infection, with older patients at an increased risk of developing infection, both in hospital
and in the community.28-30

Risk factors for HAI

A number of risk factors were associated with a higher prevalence of HAI in this 2016 survey: higher
co-morbidity score, having undergone surgery since admission to hospital, being cared for in a
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surgical specialty and being cared for in a high dependency unit (HDU) or ICU. Patients cared for in
surgical specialties or in ICU and HDU are particularly vulnerable to infection due to extrinsic risk
factors such as surgical procedures and invasive devices.®' The prevalence of PVC use was highest

in intensive care (62.8%) and surgical specialties (48.6%) and half of all patients in ICU had a CVC.
Urinary catheterisation and intubation were also highest in ICU patients where two thirds had a urinary
catheter and a third were intubated. These devices increase the risk of vulnerable patients developing
device associated infection® and infections related to extrinsic risk factors, such as devices, are often
considered to be the most preventable.® A similar profile of risk factors that were associated with HAI
prevalence was reported in acute adults in 2011 where underlying medical condition and extrinsic risk
factors associated with invasive procedures were also important in the survey population.

The only risk factor reported to be associated with a higher HAI prevalence in the non-acute patients
was increased age. The different risk factors associated with HAI prevalence in the acute and non-
acute populations likely reflects the patient population and differences in the care delivered in these
hospitals. A similar modelling analysis of the paediatric patient population could not be undertaken due
to the small sample size, though there were two risk factors identified as associated with an increased
prevalence of HAI in the univariate analyses: having undergone surgery since admission and an
increased length of stay in hospital.

Characteristics of HAI

The most common type of HAIl were UTI (one in four) and pneumonia (more than a fifth). A similar
distribution of UTI and pneumonia as the frequent HAI was reported in the European PPS of 2011
where UTIl and pneumonia accounted for 19.0% and 19.4%, respectively. The prevalence of UTI and
pneumonia and the overall proportion of HAI that were UTI and pneumonia were not significantly
different from the 2011 survey indicating a continuing need for focused action to tackle the burden of
these infections. The prevalence of UTI and pneumonia reported in 2016 is similar to those reported in
European hospitals in the 2011 survey; 1.2% and 1.3%, respectively.2

Urinary tract infections accounted for a quarter of all HAI in acute adult patients and more than half
in the non-acute patients included in the survey. They were also the most common secondary source
of infection in patients with healthcare associated BSI. Patients with UTI tended to be older with
approximately a fifth having the most severe McCabe co-morbidity score.

Approximately half of the patients with UTI had been catheterised prior to onset; a similar proportion to
that reported in 2011 (45.4%). Ensuring consistent application of standard infection control precautions
(SICPs)*2and use of extant catheter associated UTI (CAUTI) bundles®®3* are essential in the prevention
of these infections. The key intervention to minimise the risk of CAUTI is not to catheterise in the

first place and consideration should always be given to alternatives where possible and safe.? After
adjusting for differences in patient case mix between the 2011 and 2016 surveys, the prevalence of
catheterisation was not significantly different with one in five patients catheterised. Whilst there may
be differences in the population that have not been adjusted for, these data indicate that continued
quality improvement work is required to optimise the use of the bundles; particularly consideration

for whether there is an alternative to catheterisation. For patients where catheterisation is necessary,
the introduction of the national catheter passport®® aims to ensure the appropriate management and
continuity of catheter care across care settings including the management of catheters both in and out
of hospital settings. All care settings should consider implementing the passport.

This survey reports that half of all UTI were reported in patients who had not been catheterised and
consideration for other interventions to reduce the risk of UTI in older patients and the population at
large is required. Reducing the risk of developing UTI in the older population both before and during
hospital admissions would reduce the burden these infections place on the healthcare system as a

whole and prevent the unnecessary use of antimicrobials.

Healthcare associated pneumonia accounted for one in four of all HAI in acute adult patients and one
in nine in non-acute patients in 2016. Patients with pneumonia also tended to be older and a quarter
had the most severe co-morbidity score and were considered to be approaching the end of their life. A
third of the patients, however, had the lowest McCabe co-morbidity score indicating that they did not
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have ultimately or rapidly fatal co-morbidities and were expected to live more than five years.®” Patients
in this group should be a target population for interventions to reduce preventable pneumonia.

Many IPC interventions for the prevention of healthcare associated pneumonia focus on ventilator
associated pneumonia®®3°; three quarters of the pneumonia identified in this survey developed in
patients who had not been intubated in the 48 hours prior to onset. The burden of pneumonia in non-
ventilated patients across a range of specialties highlights the need for the development of interventions
to reduce infection across the hospital population. A recent review of guidance and literature relating

to pneumonia in non-ventilated patients reported that there was a lack of evidence for preventative
measures and no specific national guidance had been issued by professional societies or professional
medical associations for the prevention of these infections.?® There was some evidence that good oral
care; prevention, early diagnosis and treatment of aspiration and dysphagia; and early mobilisation

of patients to improve clearance of respiratory secretions were associated with a reduced risk of
pneumonia in non-ventilated patients.®® There are currently no comprehensive national guidelines for
the prevention and management of pneumonia in non-ventilated patients. The current National Institute
for Health and Care Excellence (NICE) guidelines for diagnosis and management of pneumonia in adults
provides recommendations only for the appropriate antibiotic therapy for hospital-acquired pneumonia;
the main focus of the guideline being the management of community acquired pneumonia.*® Given

the low uptake of a multimodal IPC strategy for prevention of pneumonia, development of quality
improvement tools to prevent non-ventilator associated pneumonia may assist frontline staff in reducing
the risk of pneumonia in hospital patients and patients being cared for in the wider healthcare system.
One in five infections reported in a prevalence survey of long term care facilities undertaken in Scotland
in 2010 were respiratory tract infections.*' A second prevalence survey in long term care facilities will be
undertaken in 2017 and the intelligence from that survey will inform the wider HAI agenda.

Surgical site infections continue to contribute to the burden of HAI in Scottish hospitals; one in six HAI
in acute adults were SSI. More than half of all SSI reported in this survey were deep or organ space.
These infections have serious implications for quality of life for the patient and the cost of healthcare
both in hospitals and in the community following discharge.*? SSI developing after colon surgery

were the most common SSI though it is important to note that prevalence surveys are biased towards
identifying those patients with longer lengths of stay and thus not equivalent to incidence surveillance
which will identify all SSI. The introduction of mandatory vascular and large bowel SSI surveillance on
1st April 2017° was informed by the results from the 2011 PPS and the results from this 2016 survey
confirm that a focus on these procedures in the mandatory surveillance programme remains important.
The incidence of SSI following large bowel and vascular surgeries in England between April 2011 and
March 2016 were reported to be 9.8% and 2.8%, respectively.*® This highlights a significant patient
safety risk and requirement for focused prevention efforts including implementation of the HPS quality
improvement initiatives.*

The 2011 PPS indicated that the proportion of HAI that were SST infections was markedly lower than
that the previous survey of 2005/6. In 2016, SST infections accounted for approximately one in 14 HAI in
acute adult patients and the proportion of all HAI that were SST infections was higher in 2016 compared
with 2011. A third of all SST infections were infected pressure ulcers and whilst these HAI do not place
the largest burden, there are some indications that they are contributing more to the burden of HAI

than in 2011. This reinforces the need for continued quality improvement to prevent pressure ulcers in
all settings using the current Healthcare Improvement Scotland (HIS) Standards for the Prevention and
Management of Pressure Ulcers*, reducing the risk to patients and requirement to use antimicrobials to
treat pressure ulcers if they become infected.

Bloodstream infections accounted for one in twelve HAI in acute adult patients. BSI are associated
with higher rates of morbidity and mortality,*6*” increased length of stay in hospital and increased
treatment costs.*® A quarter of all BSI were linked, either microbiologically or clinically, to a vascular
catheter; a similar proportion to that reported in hospitals in 2011 (26.2%). Vascular catheter related
infections can be prevented through optimal insertion techniques and maintenance of the catheter.*®
Implementation of evidence based bundles for the insertion and maintenance of CVCs® and PVCs®' are
part of a suite of patient safety essentials that are mandatory in NHSScotland.5? One of the key steps

in both maintenance bundles is the daily review of clinical need for the device. The prevalence of PVC
use in acute adult patients was significantly higher in 2016 compared with 2011 (36.3% versus 32.3%).
This comparison controlled for known differences in the patient case mix between the two surveys
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indicating that changes in age, co-morbidity status and specialty distributions were not responsible for
the observed difference. It is possible that there are good clinical reasons for the increased use of the
devices that cannot be identified using PPS methodology. Continuing the quality improvement focus
on these devices remains an important strategy to reduce the risk of BSI associated with vascular
catheterisation.

Infections occurring in neonates were the most common HAI reported in paediatric patients. Whilst
the numbers were small and should be interpreted with caution, the epidemiological picture of clinical
sepsis and BSl is similar to that reported in Scotland® and more widely across Europe during the 2011
PPS.%® An epidemiological review of all of the European paediatric data collected during the 2011/12
survey recommended that infection prevention and control strategies should focus on prevention of
BSI, particularly among neonates and infants.5® The ICU incidence surveillance programme that is
well established in Scotland®* does not currently include surveillance in neonatal intensive care units.
The burden of neonatal infections reported in the 2011 and 2016 Scottish PPS suggests consideration
should be given to the development of a neonatal HAI ICU surveillance system. Surveillance systems
that have been implemented in other countries report high incidence rates of infection%%%, increased
lengths of stay in neonatal ICU% and higher mortality rates.*® The intelligence from such a surveillance
system in Scotland would inform the development of evidence based quality improvement measures to
reduce HAI in this high risk population.

Causative organisms of HAI

Only microbiology data available on the day of survey are reported in PPS. The majority of the HAI
epidemiological case definitions used in the PPS can be met without a positive microbiology result

and are met based on clinical signs and symptoms only. Aimost half of all HAI reported met a case
definition without a positive microbiology test. The distribution of microorganisms reported is therefore
not likely to represent all causative organisms causing HAI and should be interpreted with some degree
of caution. In addition, data pertaining to AMR were not comprehensively collected suggesting limited
availability of these data at ward level.

E. coli were the most commonly reported causative microorganism in acute adult patients (22.7%)

and non-acute patients (61.1%). This is a change from the last two PPS in Scotland wherein S. aureus
was the most frequently reported causative organism?. This finding supports intelligence from the

HPS incidence surveillance programme which has identified a year on year increase in E. coli in
Scotland in recent years.*®*° E. coli and other Gram negative bacteria, more specifically Gram negative
bacilli, are a concern for IPC as this is where the current threat of AMR is present.®° Two fifths of all
microorganisms reported in acute adult patients (n=114) and all except one microorganism in the non-
acute patients (n=17) were Gram negative bacilli. Preventing the spread of these microorganisms in
hospital settings is an essential component of controlling antimicrobial resistance. HPS coordinate

a national health protection programme on E. coli bacteraemia and intelligence from the enhanced
surveillance programme has been used to develop interventions to prevent these infections in both the
community and healthcare setting.3%34:36:61

The wider Gram negative agenda is also being addressed by HPS given the threat of AMR. HPS
adopted the Hospital Infection Society “Prevention and control of multi-drug-resistant Gram negative
bacteria: recommendations from a Joint Working Party” guidance as national guidance in 2016.%2
Toolkits for the management of carbapenemase-producing Enterobacteriaceae (CPE) in the acute
setting including a mandatory clinical risk assessment (CRA)-based admission screening were
introduced in 2009% and a policy letter highlighting the importance of ensuring good screening uptake
was issued by the Chief Nursing Officer (CNO) in 2017.%4

Admission screening for multi-drug resistant organisms (MDRO) is an important intervention to identify
colonised/infected patients on admission to acute care and to manage these patients appropriately,
reducing the risk of cross-transmission and self-infection.®® The other mandatory admission screening
programme in Scotland is Meticillin resistant Staphylococcus aureus (MRSA) screening.5 A fifth of
microorganisms reported in acute adult patients were S. aureus, indicating the need for continued focus
to prevent MRSA and Meticillin sensitive Staphylococcus aureus (MSSA) infections in Scottish hospitals.
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Antimicrobial prescribing prevalence

National PPS provide an opportunity to describe antimicrobial prescribing, including compliance
with prescribing quality indicators, in Scottish hospitals. The national PPS is the only source of
comprehensive national patient level prescribing data in hospitals as antimicrobial data is currently
limited to usage data at hospital level in Scotland.

In response to the threat posed by AMR, the UK government produced the ‘UK Five Year Antimicrobial
Resistance Strategy (2013 to 2018)’%". One of the key aims of the strategy is to conserve and steward
the effectiveness of existing antimicrobial treatments.®” The results from PPS can be used to inform
antimicrobial stewardship interventions and monitor progress towards quality indicator targets.®® AMTs
are required to undertake a programme of point prevalence surveys to complement surveillance of
hospital usage data.®®

More than one in three acute adult patients, a third of paediatric patients and one in seven non-acute
patients were receiving at least one antimicrobial at the time of survey. After accounting for differences
in patient case mix between the two surveys, the prevalence of antimicrobial prescribing in acute adult
patients was significantly higher in 2016 compared with 2011. This is in line with hospital antimicrobial
usage data currently available in Scotland.”® The use of antimicrobials in Scotland, as measured in daily
defined doses, was reported to have increased in hospitals between 2012 and 2015.7° The increased
usage and higher prevalence, even after adjustment for the changing case mix, reinforces the

ongoing need for effective antimicrobial stewardship and use of prescribing indicators to drive quality
improvement.

In acute adult patients, more than eight out of ten antimicrobials were prescribed for the treatment
of infection. In European hospitals in 2011, seven out of ten antimicrobials were prescribed to treat
infection and surgical prophylaxis accounted for 16.3% of antimicrobials,? in contrast to the 5.5%
reported in acute adults and paediatric patients in the 2016 Scottish survey. More than half of all
antimicrobials were prescribed for the treatment of community acquired infection and approximately
a quarter were prescribed for hospital acquired infection. Approximately half of antimicrobials were
being given for treatment of community acquired infection in the 2011 European PPS and less than
a fifth for hospital acquired infection? (clinician defined/symptoms started 48 hours or more after
admission). A similar distribution of indication for treatment prescribing was reported in paediatric
patients though one in five antimicrobials in paediatric patients were given as medical prophylaxis.
In non-acute care, more than half of all antimicrobials were prescribed for the treatment of hospital
acquired infection.

More than a third of all antimicrobials prescribed for the treatment of infection were prescribed for
treatment of respiratory tract infections and a quarter specifically for the treatment of pneumonia.
Pneumonia was the most common reason for community acquired and hospital acquired infection
prescribing and the proportion of antimicrobials prescribed for respiratory tract infections was
significantly higher in 2016 compared with 2011 (35.2% versus 31.3%). Preventing pneumonia in
hospitals, other care settings including care at home and in the community would reduce the need
for antimicrobials. Respiratory tract infections were the most common diagnoses for piperacillin/
tazobactam prescribing and more than a fifth of carbapenem antimicrobials were prescribed for
respiratory tract infections. It is essential to protect these critically important antimicrobials and
prevention of pneumonia would contribute to their preservation for the future.

There was also significant prescribing associated with the treatment of UTI, accounting for approximately
one in seven antimicrobials prescribed for treatment of infection. The treatment of community

acquired UTI contributed to the overall burden of prescribing in this survey; accounting for 9.2% of all
antimicrobials prescribed as treatment and approximately one in twenty antimicrobials were prescribed
for the treatment of UTI considered by the clinician to be hospital acquired, or where the symptoms
started 48 hours or more after admission. UTI were a common diagnosis for prescribing broad spectrum
antimicrobials associated with an increased risk of CDI and preventing UTI may reduce the use of these
higher risk antimicrobials in an at risk older population.™
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Prescribing quality indicators

The use of quality indicators feature as a component of antimicrobial stewardship programmes.”
Collection of prescribing quality indicator data has been mandatory in Scotland since 2009.7® Quality
indicators developed by SAPG are routinely measured by AMTs to inform local and national quality
improvement and stewardship programmes.™

Two measures included in the hospital prescribing quality indicator were included in both the 2011
and 2016 PPS: the documentation of reason for prescribing an antimicrobial, and compliance with
the local prescribing policy. The reason for prescribing was recorded in the notes for almost 95% of
antimicrobials prescribed as treatment in acute adult patients. Local quality improvement work has
been undertaken in targeted areas in acute care since 2011 and this is reflected in the significantly
higher compliance in 2016. Compliance with this measure meets the 95% target for these prescribing
indicators.” Whilst the national quality improvement programme has focused on acute adult care,
the high reported compliance in paediatric (91.8%) and non-acute patients (93.8%) suggests that,
alongside other local improvement initiatives, the national programme is having a broader effect in
other areas. Since 2014, the national improvement work has focused on treatment of infection and
this may be reflected in the lower levels of compliance with documentation of indication for surgical
and medical prophylaxis. Documentation of reason for prophylactic use of antimicrobials should be
considered as an area for quality improvement in acute hospitals in Scotland.

The success of national quality improvement work is also reflected in the levels of compliance with
local prescribing policy for treatment of infection in acute adult patients. Whilst compliance remains
below the 95% target, the compliance was significantly higher in 2016 compared with 2011 (87.2%
versus 82.5%). Compliance with surgical prophylaxis prescribing was not significantly different in
2016 compared with 2011 and 14.5% of antimicrobials prescribed as surgical prophylaxis were not
compliant with local policy. Ensuring prescribers follow local prescribing policy, or provide justification
for the deviation, continues to be an area of focus for improvement.

The duration of antimicrobial surgical prophylaxis also provides an indication of prescribing quality as
for the majority of procedures a single dose is recommended.” More than a third of patients received
more than one dose of antimicrobials as surgical prophylaxis. The main focus of the SAPG national
surgical prophylaxis duration quality improvement measure up until 2014 was colorectal surgery’ but
since then boards have focused on local areas for improvement. Whilst it is not possible to determine
the appropriateness of the prophylaxis being given as multiple doses, there may be scope to reduce
unnecessary additional dosing in some patients. Two of the most common antimicrobials prescribed
as surgical prophylaxis are co-amoxiclav and cefuroxime which are associated with an increased risk
of CDI, therefore reducing exposure to these antimicrobials is recommended where possible.””

A new measure was added to the hospital quality indicator in 2014/15 to support the reduction in
unnecessary antimicrobial use by ensuring documentation of duration of treatment and timely switch
from intravenous to oral therapy.” Whilst this measure was not included in this survey, the duration

of treatment was assessed to inform the further development of improvement work. Almost half of all
parenteral antimicrobials prescribed in acute adults had been prescribed for more than three days;
the recommended review for intravenous treatment is within 72 hours of starting.”® One in seven oral
antimicrobials had been prescribed for more than seven days. The appropriateness of the longer
duration of these antimicrobials was not assessed in this survey and it is possible that there were good
clinical reasons for the extended duration. These results indicate, nonetheless, that review of whether
a patient is clinically stable for an intravenous to oral switch (IVOST) and duration of antimicrobial
therapy are areas with improvement potential; reducing unnecessary antimicrobial use and minimising
the risk of AMR.

Broad spectrum antimicrobials

Approximately one in ten patients in acute hospitals were receiving broad spectrum antimicrobials
(cephalosporins, co-amoxiclav, quinolones, clindamycin) that are associated with a higher risk of
CDL."" After controlling for differences in the patient case mix, the prevalence was significantly higher
in acute adult patients in 2016 compared with the same population in 2011. The latest HPS report on
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antimicrobial use and resistance in humans reported that whilst there had been an increase in the

use of broad spectrum antimicrobials between 2012 and 2015, usage had decreased between 2014
and 2015.7° Similar reductions in the use of cephalosporins and quinolones were reported in England
between 2010 and 2015.”° The interpretation of these two snapshots of the prevalence of broad
spectrum antimicrobial use five years apart is limited as trends in the intervening period cannot be
determined. Nonetheless a substantial burden of prescribing of these antimicrobials exists and there is
room for improvement.

Respiratory tract infections and UTI were the most common indications for prescribing, accounting for
more than two thirds of the broad spectrum antimicrobials prescribed for the treatment of infection.
These antimicrobials were also commonly used as surgical prophylaxis in orthopaedic and obstetric/
gynaecological surgeries.

Since 2008, SAPG have recommended that the use of these antimicrobials be restricted for both
treatment and prophylaxis of infection in order to reduce the risk of CDI.”2 The latest epidemiological
report for the incidence surveillance of CDI reports that the rates in 15-64 years and 65 years and older
age groups was significantly lower in 2016 compared with 2015.%8 Whilst reducing the inappropriate
use of these antimicrobials continues to be a priority to reduce the risk of CDI, it is important to
consider their use in the broader context of ensuring diversity in antimicrobial use. Utilising a range

of antimicrobials is an important step in reducing selection pressure and antimicrobial resistance.”
Evidence based local guidelines are essential to reduce the risk of CDI and prevent further
development of AMR. This survey reports that more than a quarter of these antimicrobials were not
prescribed in line with local prescribing policy. This reinforces the need for clear guidelines around the
controlled re-introduction of some of these antimicrobials based on specialist advice to ensure the
continued delivery of safe care.

Very broad spectrum antimicrobials

Infections caused by multidrug resistant Gram negative bacteria are increasing.”® This PPS identified
that the most common cause of HAI was a Gram negative organism (E. coli) and where these
infections are multi-drug resistant (MDR) there are very limited treatment options available.®? The
carbapenems (meropenem, imipenem, ertapenem) and piperacillin/tazobactam (a penicillin/enzyme
inhibitor combination) are considered ‘critically important’ and should be protected and preserved to
ensure that patients can be successfully treated in the future.®

Approximately one in a hundred patients were receiving a carbapenem at the time of the 2016 survey and
the prevalence was not significantly different in acute adult or paediatric patients from that reported in
2011. Approximately three in a hundred patients were receiving piperacillin/tazobactam. The prevalence
was not significantly different in acute adult patients but was higher in paediatric patients compared with
2011. There have been no major changes in paediatric piperacillin/tazobactam prescribing policy in the
intervening period. The comparison in acute adults accounted for changes in patient case mix though this
was not possible in the paediatric group. Therefore, the difference observed may reflect any changes in
patient case mix and care delivery in the paediatric population since 2011.

In 2016, SAPG updated national consensus based recommendations first published in 2013 to assist
local AMTs produce their own local guidelines to restrict the use of these antimicrobials.?’ The SAPG
recommendations include carbapenem-sparing approaches and advice on alternative options for
treatment of suspected or proven Gram negative infections including alternatives to carbapenems.2
The implementation of these recommendations via local guidelines is expected to have improved
carbapenem and piperacillin/tazobactam prescribing since their introduction in 2013. The latest report
on antimicrobial use and resistance in Scotland reported an increase in carbapenem use between 2012
and 2015.7° Piperacillin/tazobactam use in Scotland has historically been increasing though a decrease
in use was reported in 2015.7° Further usage data is required to determine the impact of the guidelines
on carbapenem and piperacillin/tazobactam use since implementation, nonetheless the PPS points to
this being an important area of focus for AM stewardship given the burden of prescribing has remained
unchanged.

More than a third of carbapenem and a quarter of piperacillin/tazobactam antimicrobials were
prescribed for the treatment of systemic infection. The introduction of the Sepsis Six campaign®?
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between 2011 and 2012 in NHSScotland is likely to have contributed to patients being commenced on
(or escalated to) very broad spectrum antimicrobials. The Surviving Sepsis Campaign International
Guidelines recommend empiric broad-spectrum therapy with one or more antimicrobials to cover all
likely pathogens, increasing the likelihood of a very broad spectrum choice of antimicrobial such as a
carbapenem or piperacillin/tazobactam.?

One in five carbapenem prescriptions and a quarter of piperacillin/tazobactam prescriptions were
considered by the local teams not to be compliant with local policy. Continued improvement in
prescribing of these broad spectrum antimicrobials is essential to ensure they are preserved and that
inappropriate use does not drive antimicrobial resistance.

Organisation of hospital infection prevention and control and
antimicrobial stewardship programmes in Scotland

This PPS survey for the first time collected data on IPC indicators. ECDC have proposed these
indicators for use by all EU member states based on systematic reviews of evidence in the published
literature®® and the expert advice of the European HAI-net PPS working group. These indicators
recognised that the organisation of IPC programmes, along with other structures and processes within
hospitals, play an important role in preventing the spread of infection.®® In 2016, the World Health
Organisation (WHO) built on this work and published Guidelines for the Core Components of Infection
Prevention and Control Programmes at the National and Acute Healthcare Facility Level.®* These
guidelines, developed using systematic reviews of the literature and considerations of a WHO expert
group, describe the core components of IPC programmes associated with preventing HAI. A suite of
measurable structure and process indicators based on the core components were incorporated into
the EU PPS protocol® for the first time in the 2016 survey and these indicators provide an opportunity
to review the way the IPC and stewardship programmes are organised in Scotland and to benchmark
with other European countries following completion of the 2016/17 Europe-wide PPS.

The indicators are divided into eight key areas: the use of multimodal strategies; activity and bed
occupancy; staffing levels; characteristics of IPC programmes; microbiology service capacity; isolation
capacity and single room provision; hand hygiene and ABHR; and characteristics of antimicrobial
stewardship programmes.

Multimodal strategies

There is evidence from the literature that hospitals which organise multimodal IPC programmes have
significant reductions in HAL3 Multimodal is described as a cultural approach to IPC taking account
of local context and conditions, surveillance, training/education, bundles and guidance developed and
owned by local interdisciplinary teams.2? It is a quality improvement approach at an organisational
level. The elements of the multimodal approach need to all be in place for it to be considered as such.
In this PPS, these approaches were identified in ICU for ventilator associated pneumonia and BSI. This
is in large part due to the national Scottish Patient Safety Programme in Scotland.?

Elements of the multimodal approach were used but not as a formal multimodal programme for other
HAI. The use of SSI and UTI bundles and guidelines were common across all settings. The use of
bundles and checklists for pneumonia prevention outside of the ICU setting were not common nor
was surveillance of pneumonia. The bundles and guidelines with the largest proportion of hospitals
reporting their use were available as national resources® highlighting the benefits of developing
evidence-based guidelines that can be consistently applied across NHSScotland. Evidence-based
national bundles to assist in the prevention of pneumonia in non-ventilated patients and UTI in non-
catheterised patients have the potential to impact on infection and the prescribing associated with
treating these HAI. Almost all hospitals reported having an antimicrobial use guideline however
bundles and checklists for prescribing were not as common. Training in prudent use of antimicrobials
tended to be more common than training in prevention of the specific infection types.
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Activity and bed occupancy

High occupancy in hospitals is recognised as a public health issue and can lead to disease
transmission.?* Bed occupancy and high workload have been associated with low adherence to

hand hygiene and increased infection rates.?® The WHO recommends that bed occupancy should not
exceed the standard capacity of the hospital. The bed occupancy in the wards included in the PPS
was 86.5% in acute hospitals and 84.4% in non-acute, which is in line with bed occupancy reported
for NHSScotland in all wards (83% in 2015/16).8¢ The average length of stay in the survey hospitals
was 3.8 days in acute hospitals and 37.4 days in non-acute hospitals. This measure differs from the
average length of stay of 6.3 days in 2015/16 for acute hospitals published by ISD, as this is the average
length of a continuous inpatient stay (hospital stays before and after transfer are counted as a single
hospital stay). This length of stay excludes obstetric and psychiatric hospitals, and geriatric long stay
specialty, and includes accident and emergency admissions.?® Monitoring bed occupancy at midnight
is recommended as a structure and process indicator for IPC® and these data are available nationally
in Scotland albeit for more select patient population.®

Staffing levels

Increased workload and low nurse-to-patient ratios have been demonstrated to be associated with an
increased risk of infection transmission.®® The average WTE nurses and WTE nursing assistants per
100 beds in acute hospitals were 151.6 and 54.4, respectively. In non-acute hospitals, there were 95.4
WTE nurses per 100 beds and 59.6 nursing assistants per 100 beds. The number of WTE ICU nurses
and nursing assistant were 512.5 and 49.4, respectively. The staffing levels in Scotland will be reviewed
in the context of other European countries following publication of the 2016/17 European PPS. The
average number of frontline staff is recommended as an indicator and these data are also available
from existing national datasets.*®

Characteristics of IPC

Evidence from published literature indicates that IPC programmes should have one IPCN per 250
beds.?® NHSScotland has no policy on the required number of IPCNs per hospital as this is an NHS
board matter for workforce planning based on service need. The number of WTE IPCNs per 250 beds
in Scotland was in line with the WHO recommended average of 1 nurse per 250 beds.? There was
variation across hospitals and the average of 1.4 IPCNs per 250 beds is likely an overestimate as the
IPCN role often covers care settings outside of hospitals. This varies by board but includes dental
services, hospice care and care homes. This is not accounted for in the average WTE. In addition,
some IPCNs have other job roles outside of direct IPC activities, for example surveillance activities,
which other boards have defined post holders for and these were included in the WTE. The average
number of IPCN per 250 beds in Europe as reported in the 2011/12 Europe-wide survey was 1.31 per
250 beds. Comparisons are challenging as in other countries IPCTs include hospital epidemiologists,
whereas in the UK, epidemiology is a functional part of the IPCN role.*!

The WTE ICD per 250 beds is based on the WTE of a medical doctor’s job description dedicated to
infection control. This PPS reported this to be an average of 0.12 per 250 beds. The last ECDC PPS
reported an average of 0.56 per 250 beds; again these comparisons are difficult given the differences
in roles between countries. For example in Scotland, we have dedicated antimicrobial stewardship
roles and consultants in Public Health Medicine who have a role in chairing outbreak management
teams®2 whereas in other European countries this would be part of the ICD role.

All of the hospitals included in the survey reported that there was an annual IPC plan in place and that
an IPC report was compiled annually, and that both of these were approved by the NHS board Chief
Executive Officer, HAl executive lead or the Infection Control Committee. This is in line with Healthcare
Improvement Scotland’s HAI Standards.®?

Microbiology service capacity

There is evidence that good quality microbiological support is a critical factor for an effective IPC
programme? and a seven day microbiology service is an indicator of microbiological support.® This
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includes being able to process screening specimens at the weekend in the same timeframe as weekdays.
In many countries microbiology out of hours services only cover emergency specimen processing.

The majority of acute hospitals (82.5%) and non-acute hospitals (79.2%) in Scotland have weekend
access (Saturday and Sunday) to a microbiology service that tests screening and/or clinical samples.

Isolation capacity and single room provision

Single room provision is associated with reduced HAI in hospitals.®* In addition, isolation room
capacity within a hospital is an indicator of preparedness for IPC effectiveness. In the 2016 survey,
36.6% of acute hospital beds and 41.8% of non-acute hospital beds were single rooms. More than
80% of these single rooms had en-suite facilities. The average number of acute beds that were single
rooms in the European PPS of 2011/12 was 17.6%. In Scotland, 26.1% of acute hospital beds and 33.1%
of non-acute hospital beds were single rooms. This reflects policy in Scotland where the government
has been committed to providing single room accommodation. All new-build hospitals are required to
be equipped to provide single room accommodation for all patients and refurbishments should have a
minimum of 50% single room provision.%

Hand hygiene and availability of ABHR

Hand hygiene is one of the most important interventions for the the prevention of HAIL. The mean
ABHR consumption per 1000 patient days in the 2011 European PPS was 23.9 litres.? In Scotland in
2016, it was 38.6 and 6.2 litres per patient days in acute and non-acute hospitals, respectively. These
data should be interpreted with caution as a number of hospitals could not supply data on ABHR
consumption. Availability of ABHR at the point of care is an enabler of good hand hygiene uptake and
practice.® Three quarters of acute beds included in the survey had ABHR at the point of care. The
appropriateness of there not being ABHR at point of care was not assessed in this survey and it is
possible that there were good clinical reasons for the ABHR not being present e.g. removal to promote
hand washing practice in the context of CDI outbreaks, and local clinical areas risk assessments in
the context of health and safety. Nonetheless, a quarter of beds in acute hospitals did not have ABHR
at the point of care. Nearly one in ten HCW in acute hospitals were carrying personal ABHR and the
percentage was higher in wards where the percentage of beds with ABHR was lower. This suggests
that on some wards, the ABHR was not at point of care but that the staff carried it themselves. More
than half of beds in non-acute care did not have ABHR available at point of care and only one in six
HCW were carrying personal ABHR. Whilst this is a crude indicator to measure availability, rather than
ABHR use, it does point to further work being required to enable hand hygiene ergonomics.

Characteristics of antimicrobial stewardship programmes

The indicators for antimicrobial stewardship were based on a consensus process carried out by a
working group of the Transatlantic Taskforce on Antimicrobial Resistance (TATFAR).®” These indicators
are designed to characterise the infrastructure and activities of hospital antimicrobial stewardship
programmes. The availability of staff with dedicated time for antimicrobial stewardship activities and
having procedures in place to review antimicrobial prescribing are considered indicators for effective
stewardship programmes. In recognition of the key role of the antimicrobial pharmacist, the Scottish
Government has provided funding for these dedicated posts since 2008.°® There are currently
approximately 0.30 WTE antimicrobial stewardship roles per 250 beds in Scotland. The WTE include
antimicrobials pharmacists and other experts with antimicrobial stewardship activities in their job
description. Two thirds of hospitals reported having a formal process to review the appropriateness of
an antimicrobial within 72 hours of initial order. These data should be interpreted with some caution
as the question was subject to a degree of interpretation and further work is required to determine the
proportion of hospitals that currently have a formal review process in place.

These IPC and antimicrobial stewardship indicators require further development to ensure they are
meaningful and useful in the Scottish context and to undertake secondary analyses in the context of
patient outcome. HPS will work over the coming year to progress this.
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Limitations

Methodological limitations

In prevalence surveys a cross sectional approach is adopted which is biased towards identifying HAI
of longer duration. Furthermore, patients with a longer length of stay are overrepresented in prevalence
surveys. Prevalence surveys report the prevalence at the time of survey and may not represent the
prevalence at all times within the hospital.

From a methodological aspect, the main limitation in measuring prevalence lies in the accurate
application of specified definitions by a large number of data collectors. Standardised training

and assessment of sensitivity, specificity and IRR were employed to minimise the risk of invalid or
unreliable data. Notwithstanding this, data collection is limited to a certain extent by the availability and
quality of information recorded in the data sources e.g. medical notes, drug charts.

The extent of microbiological investigation, as well as the availability of reports of these and other
investigations at the time of the survey, will also have affected the completeness and accuracy of a HAI
diagnosis. It should be noted that the interpretation of the microbiology data has limitations as only
reports available at the time of survey were included and pending results were not followed up after
completion of the survey. This resulted in small numbers and may be biased towards results from tests
with faster turnaround times from the laboratory.

This survey focused on infections originating in acute and non-acute hospitals and did not consider the
prevalence or impact of infections associated with long term care facilities or care at home, or those
arising post-discharge that did not result in readmission.

Gold standard validation

The number of HAI cases identified for validation during the validation study was small leading to wide
confidence intervals around the sensitivity estimate. This limits the interpretation of the results.

Comparing surveys

There were a number of limitations associated with comparing the 2016 and 2011 surveys. Prevalence
surveys do not provide intelligence regarding trends nor allow the true impact of interventions to be
assessed between the two surveys, therefore the comparison results should be interpreted with some
degree of caution. The low sensitivity reported in the gold standard validation study also limits the
interpretation of any comparison between the two surveys and may result in a truly lower prevalence
being masked by the low sensitivity.

The comparison of acute adult patients was adjusted for changes in patient mix. This adjustment only
controlled for changes in case mix that were known and could be measured. It is possible that other
changes in patient case mix that were not controlled for are responsible for the results of comparison
analyses. Differences in paediatric patient case mix could not be controlled for due to small numbers.
No comparisons were made between the non-acute patients in 2016 and 2011 since the included
populations were sampled using different methods in the two surveys. In the 2016 survey, a pragmatic
decision was made to exclude wholly psychiatric hospitals where HAI and antimicrobial prescribing
prevalence is lower; maximising the usefulness of the local reports.

In addition to changes in patient case mix and sampling strategies, two of the HAI case definitions

had changed since the 2011 survey: the SSI case definition (onset of SSI occurring with one year

for patients undergoing implant surgery was reduced to 90 days) and the pneumonia case definition
(option added for patients with cardiac or pulmonary disease to be diagnosed with one chest x-ray
when compared with a previous chest x-ray that was not indicative of pneumonia; previously two
definitive chest x-rays were required for these patients). This may have led to decreased ascertainment
of SSI and increased case ascertainment of pneumonia in comparison to 2011.
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Hospital indicators

The hospital indicator data and analyses were subject to a number of limitations important to consider
when interpreting the results. Some of the data were provided at board level and required to be
apportioned to hospitals based on the number of beds e.g. WTE staffing. This may not accurately
reflect the way these resources are divided across the board. Missing data was an issue for the
majority of data items and in some instances, data collected at ward level did not match with data
provided at hospital level e.g. number of ICU beds. Where possible, the most consistent measure was
selected for the analyses.

Summary

HAI remains a significant burden in Scotland; a greater burden than any other communicable disease.
On average there is one patient in every ward in every hospital at all times with HAI and there are an
estimated 55 500 HAI each year in acute adult patients in Scottish hospitals.

The population has changed and the risks in healthcare have too. The patient population is older and
sicker in comparison to five years ago and the most common HAI (UTI and pneumonia) reflect this
population at risk. There is a continuing risk of infection associated with the high prevalence of invasive
devices. A quarter of BSI were associated with a vascular cathether and half of UTI occurred in
patients who had been catheterised. Despite focused quality improvement work, the use of PVCs was
higher in 2016 and there had been no change in the prevalence of urinary catheterisation since 2011.
The most common HAI were often not associated with device use and occurred in patients that, whilst
older, were not considered to be at the end of their life. These infection types were also common in the
community as indicated by the types of community acquired infections being treated in hospital.

AMR remains a threat; antimicrobial prescribing was high and the types of HAI reported are commonly
associated with Gram negative organisms where the greatest threat of AMR currently lies. E. coli,

for the first time, was the most commonly reported causative organism. Whilst the use of very broad
spectrum antimicrobials, which should be preserved for future use, was unchanged from 2011, with

the exception of piperacillin/tazobactam use in paediatric patients, there was potentially inappropriate
prescribing of these antimicrobials as highlighted by those that were not in line with local policy.

Based on duration of treatment, there were also some indications of unnecessary prescribing, although
the appropriateness of duration was not assessed in the survey.

The IPC and antimicrobial stewardship indicators, measured for the first time in this survey, allow

the organisation of IPC and antimicrobial stewardship to be discussed in the context of the WHO

core components of IPC programmes and will, following the completion of the 2016/2017 European
survey, allow the Scottish indicators to be reviewed in the context of other European countries. Based
on current evidence and intelligence from the 2011 European PPS, the following areas for future
improvement were identified: improving the availability of ABHR and data on ABHR; improving single
room provision and isolation capacity; development of multimodal strategies for UTI and pneumonia
that are not associated with devices; improving coverage of a seven day microbiology service; and the
role of ICNs, ICDs and resources dedicated to antimicrobial stewardship.

Importantly, this survey highlights that the types of HAI occurring in Scottish hospitals are also
associated with a large burden of prescribing to treat community acquired infections in hospital.
Measures to reduce the risk of infection that can be applied to both community and hospital settings
would reduce the risk of all infections in all care settings.

The Health and Social Care Integration agenda and the 2020 vision for healthcare delivery in Scotland
aims to have integrated health and social care with a focus on prevention and supported self
management. Given the changes to the way care is delivered and will be delivered in the future, it is
appropriate that a broader public health approach which focuses on reducing the risk of infection
upstream before admission to hospital is developed. This may have implications for the specialised
workforce therein. Such an approach would reduce community acquired infections and the associated
prescribing and risk of AMR; reduce the need for hospital admission for infections and reduce the risk
of patients developing a HAI should they require to be admitted to hospital.
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Future Priorities

Priority areas for infection prevention and control quality improvement

Based on the results from this PPS, the following priority areas for IPC quality improvement were
identified:

* Development of a multimodal national programme for prevention of pneumonia in non-ventilated
patients

¢ Development of a multimodal national programme for prevention of UTI in non-catheterised
patients

* Focus on prevention of sepsis and bloodstream infections in neonatal patients

* Focus on Gram negative infections, including BSI, across health and social care using an
integrated public health approach to prevention®

* Develop interventions to reduce risk of UTI and other infections across all settings particularly in
older people e.g. promotion of HIS standard for food, fluid and nutritional care'®

¢ Further focus on:

> implementation of CAUTI prevention bundles for insertion and maintenance of urinary
catheters in acute and community care

> implementation of PVC and CVC insertion and maintenance bundles, with a focus on
reviewing the requirement for continued use, to reduce the risk of BSI associated with
vascular catheters

* Improve availability of ABHR at point of care in acute and non-acute care and the availability of
data pertaining to ABHR

¢ Local IPCTs to ensure multimodal quality improvement strategies are in place for prevention
of pneumonia (including pneumonia in non-ventilated patients), UTI (including UTI in non-
catheterised patients), SSI and BSI care that are aligned with the WHO Core Components
guidance®

* Improve the availability of a seven day microbiology service in all boards
¢ Continue to increase single room and isolation capacity

* Review the role of the IPC and antimicrobial stewardship workforce in Scotland

Priority areas for health protection surveillance activities
The following surveillance activity priorities were informed by the results of the PPS:

* Development of neonatal ICU surveillance system
* Development of Gram negative bacteraemia surveillance system

* Further develop and promote informatics based approaches to surveillance including prevalence
surveys to maximise intelligence whilst reducing data collection burden

e Scope the development of surveillance systems to monitor infections across the whole care
collective with a wider public health focus

e Further assessment and development of the IPC indicator data in the context of outcomes

Priority areas for antimicrobial stewardship

¢ Continue and sustain the improvements in documentation of indication and compliance with
local policy for antimicrobials given as treatment in acute adults
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Promote documentation of indication and compliance with local policy in all clinical settings,
(including paediatric and non-acute settings) and in prescribing of prophylactic antimicrobials
through staff education and training

Continue work to improve carbapenem and piperacillin/tazobactam prescribing ensuring
compliance with local policies

Continue work to improve prescribing of broad-spectrum antimicrobials associated with an
increased risk of CDI ensuring compliance with local policies

Continue work to reduce unnecessary prescribing by undertaking timely reviews, promoting
IVOST and improving the documentation of duration

Continue improvement work to reduce unnecessary prolongation of surgical prophylaxis beyond
a once only dose

Recommendations

These PPS data should be considered by the Scottish AMR and HAI Strategy Group (SARHAI)
in order to inform future policy priorities using intelligence on the current epidemiology of HAI,
antimicrobial prescribing and IPC indicators

These data should be used for benchmarking locally and nationally to drive improvement

A formal economic evaluation of the priorities is required in order that financial impact is
considered prior to investment

Evaluation studies of future investment in HAI interventions are required in order that impact on
outcome can be formally assessed

The experience from delivering this PPS should be used to inform future options for PPS in
NHSScotland. This should include consideration of the availability of key data items.



Appendix

Table A1: Prevalence of HAI in Scottish acute inpatients in 2016, by hospital

2016
Number Number .
Board Hosopital of of Prevalence  95% 95% ﬁg\llgls;ﬁge
P patients patients (%) Lower Cl Upper Cl P (%)
surveyed with HAI °
Arran War 4 1 25.0 4.6 69.9 -
Memorial Hospital*
NHS Ayrshire University Hospital 315 8 2.5 1.3 4.9 2.2
and Arran Ayr
University Hospital 517 13 2.5 1.5 4.3 2.6
Crosshouse
Borders General 239 16 6.7 4.2 10.6 7.8
NHS Borders Hospital
Dumfries and 253 4 1.6 0.6 4.0 1.9
Galloway Royal
NHS Dumfries & Infirmary
Galloway Galloway 35 0 0.0 0.0 9.9 0.0
Community
Hospital
NHS Fife Victoria Hospital 433 33 7.6 5.5 10.5 7.3
NHS Forth Forth Valley Royal 608 20 3.3 21 5.0 3.8
Valley Hospital
Gartnavel General 318 8 2.5 1.3 4.9 2.3
Glasgow Royal 713 18 2.5 1.6 4.0 2.5
Infirmary
Inverclyde Royal 314 9 2.9 1.5 5.4 3.2
Hospital
Princess Royal 117 2 1.7 0.5 6.0 4.3
NHS Greater Maternity Unit
Glasgow Queen Elizabeth 1336 46 3.4 2.6 4.6 3.2
& Clyde University Hospital
Royal Alexandra 572 22 3.8 2.6 5.8 4.2
Hospital
Royal Hospital for 166 6 3.6 1.7 7.7 3.6
Children
Vale of Leven 81 1 1.2 0.2 6.7 1.7
General Hospital
Aberdeen 70 1 1.4 0.3 7.7 4.8
Maternity Hospital
Aberdeen Royal 538 49 9.1 7.0 11.8 7.3
Infirmary
NHS Grampian  Dr Gray’s Hospital 102 8 7.8 4.0 14.7 9.6
Royal Aberdeen 19 0 0.0 0.0 16.8 0.0
Children’s Hospital
Woodend General 183 14 7.7 4.6 12.4 7.8
Hospital
Belford Hospital 14 1 71 1.3 31.5 5.3
Caithness General 44 0 0.0 0.0 8.0 0.0
. Hospital
NHS Highland = 1 & Islands 33 2 6.1 17 19.6 7.0
Hospital
Raigmore Hospital 344 23 6.7 4.5 9.8 6.8
Hairmyres Hospital 421 5 1.2 0.5 2.7 1.3
NHS Monklands District 370 12 3.2 1.9 5.6 3.6
e R General Hospital
Wishaw General 496 16 3.2 2.0 5.2 3.9
Hospital
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2016

Number Number .
Board Hosbital of of Prevalence  95% 95% ‘:‘g’,:fetﬁge
P patients patients (%) Lower Cl Upper CI P (%)
surveyed with HAI °
Edinburgh Royal 783 50 6.4 4.9 8.3 4.9
Infirmary
Princess Alexandra 4 1 25.0 4.6 69.9 -
Eye Pavilion*
NHS Lothian Royal Hospital for 64 5 7.8 3.4 17.0 7.7
Sick Children
St John’s Hospital 309 23 7.4 5.0 10.9 10.2
Western General 599 49 8.2 6.2 10.7 6.8
Hospital
NHS National Golden Jubilee 110 6 5.5 25 114 3.9
Waiting Times National Hospital
Centre
NHS Orkney Balfour Hospital 30 2 6.7 1.8 21.3 7.4
Gilbert Bain 30 0 0.0 0.0 114 0
NHS Shetland Hospital
Ninewells Hospital 589 29 4.9 3.4 7.0 4.5
Perth Royal 195 " 5.6 3.2 9.8 5.9
NHS Tayside Infirmary
Stracathro 62 0 0.0 0.0 5.8 0.0
Hospital
NHS Western Western Isles 76 3 3.9 1.4 11.0 5.0
Isles Hospital
BMI Albyn Hospital 7 0 0.0 0.0 35.4 0.0
BMI Fernbrae 4 0 0.0 0.0 49.0 0.0
Hospital
BMI King’s Park 2 0 0.0 0.0 65.8 0.0
Independent Hospital
hospitals BMI Ross Hall 11 0 0.0 0.0 25.9 0.0
Hospital
Glasgow Nuffield 4 0 0.0 0.0 49.0 0.0
Hospital
Spire Edinburgh 13 0 0.0 0.0 22.8 0.0
Hospitals

* Adjusted prevalence was not calculated due to small numbers



Table A2: Prevalence of HAIl in Scottish non-acute inpatients, in 2016 by hospital

2016
Board Hospital Number of Number of Adjusted
P patients patients Prev(::/h)ence 95% cl;_lower 95% cl:JIpper prevalence
surveyed  with HAI ° (%)
Biggart Hospital 92 1 1.1 0.2 5.9 1.0
AA East Ayrshire 37 0 0.0 0.0 9.4 0.0
Community Hospital
BR Kelso Hospital 23 1 4.3 0.8 21.0 4.0
Midpark Hospital 42 0 0.0 0.0 8.4 0.0
D&G  Newton Stewart 15 0 0.0 0.0 20.4 0.0
Hospital
FF Glenrothes Hospital 56 1 1.8 0.3 9.4 1.8
FV Stirling Community 71 1 1.4 0.2 7.6 1.1
Hospital
Gartnavel Royal 148 0 0.0 0.0 25 0.0
GG&C Hospital
Mearnskirk House 69 1 14 0.3 7.8 1.3
Chalmers Hospital 15 3 20.0 7.0 45.2 9.5
Fraserburgh Hospital 33 4 121 4.8 27.3 14.7
GR Peterhead Community 16 0 0.0 0.0 19.4 0.0
Hospital
Turner Memorial 15 1 6.7 1.2 29.8 3.1
Hospital
County Community 26 1 3.8 0.7 18.9 3.6
Hospital Invergordon
Mid Argyll Community 21 0 0.0 0.0 15.5 0.0
HG Hospital
Nairn Town & County 16 0 0.0 0.0 19.4 0.0
Hospital
RNI Community 29 0 0.0 0.0 11.7 0.0
Hospital
LN Kello Hospital 15 0 0.0 0.0 20.4 0.0
Lady Home Hospital 17 2 11.8 3.3 34.3 10.6
Astley Ainslie Hospital 87 4 4.6 1.8 1.2 5.0
LO Belhaven Hospital 7 0 0.0 0.0 35.4 0.0
Liberton Hospital 109 6 5.5 2.5 1.5 5.0
Royal Victoria Hospital 1 7 6.3 3.1 12.4 5.7
TY St Margaret’s 9 1 1.1 2.0 43.5 47
Community Hospital
Table A3: Prevalence of HAI in 2016 and 2011, by patient group
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0.8 0.72 0.98 0.03

Paediatric inpatients 734 20 27 1.8 4.2 806 25 31 241
Adjusted odds ratios
Total acute inpatients 11547 517 45 4.0 5.0 11821 573 4.8 4.4 5.3 were not calculated for
_ ) these patient groups.
Non-acute inpatients 1079 34 3.2 23 44 1647 41 25 1.8
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Table A4: Prevalence of HAI in acute adult inpatients (including independent hospital inpatients) by
specialty in 2016

Specialty Number of Number of patients Prevalence 95% Lower 95% Upper
patients surveyed with HAI (%) Cl
Burns Care 13 0 0.0 0.0 22.8
Cardiac Surgery 39 1 2.6 0.5 13.2
Cardiology 496 20 4.0 2.6 6.1
Clinical Oncology 112 5 4.5 1.9 10.0
Dermatology 20 0 0.0 0.0 16.1
Digestive Tract 66 6 9.1 4.2 18.4
Ear, Nose and Throat 92 7 7.6 3.7 14.9
Endocrinology 125 3 2.4 0.8 6.8
Gastroenterology 407 1 2.7 1.5 4.8
General Medicine 2021 72 3.6 2.8 4.5
General Surgery (exc. 1042 66 6.3 5.0 8.0
vascular)
Geriatric Medicine 1424 58 4.1 3.2 5.2
Geriatric Rehabilitation 555 26 4.7 3.2 6.8
Gynaecology 128 8 6.3 3.2 11.8
Haematology 124 15 121 7.5 19.0
ICU - not known 12 2 16.7 4.7 44.8
ICU Medical 27 2 74 21 234
ICU Mixed 67 6 9.0 4.2 18.2
ICU Other 2 0 0.0 0.0 65.8
ICU Specialised 13 1 7.7 14 33.3
ICU Surgical 28 6 214 10.2 39.5
Infectious Diseases 135 9 6.7 3.5 12.2
Long Term Care 31 0 0.0 0.0 11.0
Maxillo-Facial Surgery 24 2 8.3 2.3 25.8
Medical - not known 30 1 3.3 0.6 16.7
Medical Oncology 106 5 4.7 2.0 10.6
Neurology 56 1 1.8 0.3 9.4
Neurosurgery 125 10 8.0 4.4 141
Obstetrics 324 3 0.9 0.3 2.7
Ophthalmology 29 1 3.4 0.6 17.2
Palliative Medicine 37 1 2.7 0.5 13.8
Plastic Surgery 53 1 1.9 0.3 9.9
Psychiatry 435 9 21 1.1 3.9
Rehabilitation 304 15 4.9 3.0 8.0
Medicine
Renal Medicine 167 7 4.2 2.0 8.4
Respiratory Medicine 587 22 3.7 25 5.6
Rheumatology 27 1 3.7 0.7 18.3
Specialty not known 16 0 0.0 0.0 194
Surgical - not known 43 7 16.3 8.1 30.0
Thoracic Surgery 22 2 9.1 2.5 27.8
Transplant Surgery 15 2 13.3 3.7 37.9
Trauma and 901 49 5.4 4.1 71
Orthopaedic Surgery
Urology 190 16 8.4 5.2 13.2
Vascular Surgery 188 14 7.4 4.5 1241
Other (not listed) 154 4 2.6 1.0 6.5
Not recorded 1 0 0.0 0.0 79.3
Total 10 813 497 4.6 4.2 5.0




Table A5: Prevalence of HAI in acute adult inpatients (including independent hospitals) in 2016 and
univariate logistic regression analysis

5 5,5 8§ & g8 g 28 of 5
8  zefsez 5§ § B B3 85 By s
3 £ ESC E££ 8 ¥, 2. B 8% 82 8% 3%
o (& Zon Z03 0o o0 o0 o OO OO Oa oo
Female* 5740 257 4.5 4.0 5.0 1
Sex 0.08
Male 4576 239 52 46 59 119 0.98 145 0.08
16-29 592 24 4.1 27 6.0 088 055 142 060
30-49 1324 50 38 29 49 082 059 115 025
Age group 50-64 1897 104 55 45 66 118 090 153  0.23  0.33
65-79 3410 153 45 38 52 097 077 1.23 0.82
80+ 3586 166 4.6 40 54 1
]["a‘t’;‘ﬁ/m"' 6250 207 3.3 29 38 1
szl oitimately 3232 195 60 53 69 190 155 232 <0.001 0001
Rapidly fatal 1269 89 70 57 86 222 172 286 <0.001
Not recorded 62 6 97 45 195 318 1.32 7.66 0.01
_ General* 5966 252 4.2 37 48 1
R%ip'ta' Obstetrics 102 1 1.0 0.2 53 0.23 0.04 1.5 013  0.048
Teaching 4745 244 5.1 45 58 124 099 1.56 0.07
General* 10157 439 4.3 3.9 4.7 1
General/HDU 205 8 3.9 2.0 7.5 0.92 0.54 1.57 0.76
Ward type HPU 264 27 10.2 71 145 256 158 414 <0.001 g0
HoU/CU 97 10 103 57 179 257 137 4.84 0.003
ICU 90 13 144 86 232 378 196 7.28 <0.001
ﬁig?;m; 1979 84 42 34 52 1
Intensive care 149 17 1.4 72 175 294 156 553  0.001
Medicine 4753 188 40 34 45 093 069 1.26 0.65
Specialty goflf;‘;gjjg;;‘d 452 11 24 14 43 057 028 117 013 <0.001
Other 203 4 20 08 50 046 016 1.33 0.15
Psychiatry 435 9 2.1 1.1 39 048 0.20 116 0.10
Surgery 2842 184 65 5.6 74 156 113 215  0.007
Surgery No * 8542 317 3.7 3.3 4.1 1
:gr‘;?ssion Yes 2175 172 79 6.8 91 224 178 2.83 <0.001 <0.001
to hospital Not recorded 96 8 8.3 4.3 15.6 2.09 0.93 4.68 0.08
<8d* 5585 195 35 3.0 4.0 1
8-14d 1822 111 6.1 5.1 73 179 140 2.29 <0.001
Length of 15-21d 912 55 6.0 47 78 177 130 241 <0001
stay 22-28d 549 28 5.1 3.6 73 148 095 233 009
29-35d 425 21 49 33 74 144 091 227 0.12
>35d 1492 81 54 44 67 159 120 210  0.001

*reference category

Modelling excludes records with unknown HAI status, sex, age, surgery and length of stay leaving n=10781 records

for modelling. Specialty category ‘Other Specialty’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’,
‘Surgery’, and those recorded as ‘Other’.
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Table A6: Factors associated with HAI prevalence in acute adult inpatients (including independent
patients) in 2016 - multivariate analysis results

Odds ratio

Odds ratio

Risk factor Category Odds ratio 95% (I:.;)wer 95% cl:.llpper C';a_tveagisgy Ri;!(vgallg(teor
None/Non- 1
fatal*
MoC ot phtimately 1.93 1.58 2.36 <0.001 <0.001
Rapidly fatal 2.39 1.81 3.16 <0.001
Not recorded 2.73 1.05 710 0.040
General* 1
General/HDU 0.96 0.53 1.73 0.89
Ward type HDU 215 1.34 3.45 0.002 <0.001
HoUACU 3.15 1.65 5.99 0.001
ICU 3.51 1.56 7.91 0.003
Geriatric 1
medicine*
Intensive care 0.96 0.43 2.16 0.93
Medicine 1.10 0.81 1.50 0.55
Specialty g e 0.97 0.46 2.04 0.94 0.02
gynaecology
Psychiatry 0.63 0.27 1.43 0.27
Surgery 1.56 1.10 2.21 0.01
Other 0.45 0.16 1.25 0.13
Surgery since No® 1
admissionto Yes 1.84 1.42 2.38 <0.001 <0.001
hospital Not recorded 1.51 0.70 3.26 0.29
<8d* 1
8-14d 1.66 1.28 214 <0.001
15-21d 1.62 117 2.25 0.004
Length of stay 0.001
22-28d 1.40 0.89 2.22 0.15
29-35d 1.30 0.81 2.07 0.28
>35d 1.68 1.25 2.26 0.001

*reference category

Modelling excludes records with unknown HAI status, sex, age, surgery and length of stay leaving n=10781 records
for modelling. Specialty category ‘Other Specialty’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’,
‘Surgery’, and those recorded as ‘Other’.



Table A7: Prevalence of HAI in Scottish paediatric inpatients in 2016, by specialty

Noromis! pabimewn Prevalence  95% Lover  95% Upper
surveyed HAI

Cardiology 5 0 0.0 0.0 43.4
Dermatology 1 0 0.0 0.0 79.3
Digestive Tract 2 0 0.0 0.0 65.8
Ear, Nose and Throat 8 0 0.0 0.0 32.4
Endocrinology 1 0 0.0 0.0 79.3
Gastroenterology 9 1 1.1 2.0 43.5
General Medicine 81 2 2.5 0.7 8.6
General Paediatrics (in adult ward) 18 1 5.6 1.0 25.8
General Surgery (exc vascular) 27 1 3.7 0.7 18.3
Haematology 20 1 5.0 0.9 23.6
Healthy neonates (maternity ward) 163 0 0.0 0.0 2.3
ug?cljt)hy neonates (paediatric 3 1 33.3 6.1 79.2
ICU Mixed 2 0 0.0 0.0 65.8
ICU Neonatal 11 9 8.1 4.3 14.7
ICU Paediatrics 27 1 3.7 0.7 18.3
Infectious Diseases 2 0 0.0 0.0 65.8
Medical - not known 1 0 0.0 0.0 79.3
Medical Oncology 4 0 0.0 0.0 49.0
Neonate - not known 9 0 0.0 0.0 29.9
Neurology 9 0 0.0 0.0 29.9
Neurosurgery 4 0 0.0 0.0 49.0
Oral Surgery and Dentistry 1 0 0.0 0.0 79.3
Paediatric Neonatology (other 129 3 23 0.8 6.6
than healthy babies and NICU)

Paediatrics - not known 43 0 0.0 0.0 8.2
Plastic Surgery 2 0 0.0 0.0 65.8
Psychiatry 4 0 0.0 0.0 49.0
Renal Medicine 6 0 0.0 0.0 39.0
Respiratory Medicine 23 0 0.0 0.0 14.3
Trauma and Orthopaedic Surgery 19 0 0.0 0.0 16.8
Total 734 20 2.7 1.8 4.2
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Table A8: Prevalence of HAI in paediatric inpatients in 2016 and univariate logistic regression analysis

f - Y Y [}] 1y 1 1y 1 f .
2 = [5) o o (] ()] g .g o .g (] . 2
g 5 528 523 § 3 8 5 ®8 82 5S¢ S
8 > a2t ocT 3 | = " g =] o3 &3
¥ 2 E2E ESS 3o 2 T I TR g% ¥°T
o o 232 =283 as 80 &80 o 080 O30 Oa &a
Female* 335 11 33 1.8 58 1
Sex 0.52
Male 399 9 23 12 42 068 022 214 052
<im* 329 7 24 10 43 1
A 1-23m 193 9 47 25 86 22 07 68 016
gegroup 5 4y 61 2 33 09 1.2 158 029 852 059
5-18y 151 2 13 04 47 064 011 354 061
None/non-
il 635 15 24 14 39 1
McCabe .
score ]E’a'ttg{‘ate'y 75 4 53 21 129 230 073 725 o016 014
Notrecorded 23 1 43 08 21.0 202 099 411 0.6
General* 438 6 14 06 30 1
General/HDU 50 1 20 04 105 147 023 924  0.68
Ward type 0.1
ype HDU/ICU 175 9 51 27 95 38 122 1209  0.02
Mixed
ICU 63 4 63 25 152 478  0.81 2826  0.09
Medicine* 162 4 25 10 62 1
Healthy
Healthy 173 1 06 01 32 023 002 230 021
Neonates
(excluding 128 3 23 08 66 094 024 363 092
Specialty NICU) 0.22
General
e etrios 61 1 16 03 87 067 007 676 074
Intensive
mten 140 10 71 39 126 3145 082 12.06  0.10
Surgery 63 1 16 03 85 065 014 304  0.59
Surgery No* 651 13 2.0 1.2 3.4 1
since
ey 0.003
admission  '®® 80 7 88 43 170  4.81 173 1335  0.00
to hospital
<8d* 485 6 12 06 27 1
'S-far;,gth of g.35d 158 7 44 22 89 369 124 11.01 002 0.002
>35d 88 7 80 39 155 733 258 20.81 <0.001

*reference category
Modelling excludes records with unknown HAI status, sex, age, surgery, and length of stay, and McCabe score category

rapidly fatal, ward type category ‘HDU’ and specialty ‘psychiatry’ due to small numbers leaving n=715 records for modelling.
The specialty category ‘Neonates (excluding NICU)’ includes neonates other than healthy newborns and other than NICU.



Table A9: Prevalence of HAI in non-acute inpatients by specialty, in 2016

Number of Number of
Specialty patients patients with  Prevalence (%) 95% Lower ClI 95% Upper CI
surveyed HAI

Gastroenterology 1 0 0.0 0.0 79.3
General Medicine 57 1 1.8 0.3 9.3
Seriatric (%‘f,’)‘era' 74 3 4.1 14 11.3
Geriatric Medicine 237 5 2.1 0.9 4.8
Seriatrc . 327 14 4.3 2.6 71
Long Term Care 16 0 0.0 0.0 19.4
Neurology 13 0 0.0 0.0 22.8
Obstetrics 1 0 0.0 0.0 79.3
Palliative Medicine 13 0 0.0 0.0 22.8
Psychiatry 214 2 0.9 0.3 3.3
nehabilitation 122 8 6.6 3.4 12.4
Renal Medicine 2 1 50.0 9.5 90.5
Trauma and

Orthopaedic 1 0 0.0 0.0 79.3
Surgery

Other (not listed) 1 0 0.0 0.0 79.3
Total 1079 34 3.2 2.3 4.4

Table A10: Prevalence of HAI in non-acute inpatients in 2016 and univariate logistic regression analysis

5 5 5 8 8 © o 989 o3 S
g 2 2% s 5 : & § 8% 88 Zo B
- o LSy Q€T [ | ) . »= n= o3 w3
: 3 E5e ESE 85 £ 5. B B8, B5. R% @S
s o 232 Z3% as 80 80 O O8C O80C O& o
Sex Female* 631 16 2.5 1.6 41 1 0.30
Male 448 18 40 26 6.3 144 074 2.81 0.30
17-64 231 3 13 04 37 017 0.04 0.84 0.03
Age group 65-79 302 7 23 11 47 045 0.19 1.06 0.07 0.03
80+ 564 24 43 29 63 1
None/non- 363 11 3.0 1.7 5.3 1
fatal*
g"gggbe Ultimately fatal 449 17 38 24 6.0 177 079 3.97 0.18 014
Rapidly fatal 245 4 16 0.6 41 087 0.22 3.40 0.86
Not recorded 22 2 91 25 278 452 1.05 19.42  0.047
Geriatric 638 22 34 23 5.2 1
. medicine*
Specialty  \1adicine 208 10 48 26 86 142 061 3.8 043 0048
Psychiatry 214 2 09 03 3.3 0.09 0.01 0.71 0.03
Surgery  No* 1041 33 3.2 23 44 1
dhizs Yes 30 1 33 06 167 1.39 0.7 11.14 0.76 0.76
admission
to hospital
<14d* 226 12 53 31 91 1
's-f;ygth of  44.35 230 5 22 09 50 042 012 144 017  0.23
>35 618 17 28 17 44 048 0.8 1.25 0.14

*reference category

Modelling excludes records with unknown HAI status, sex, age, surgery and length of stay, and excludes specialty
categories ‘Long term care’, ‘Obstetrics and gynaecology’, ‘Surgery’, and those recorded as ‘Other’, leaving n=1047 records

for modelling.
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Table A11: Number and percentage distribution of HAI in acute adult inpatients (including independent
hospital inpatients) in 2016, by HAI type

HAI

HAI type N %
Pneumonia (without positive microbiology) 92 17.5
Symptomatic urinary tract infection, microbiologically confirmed 73 13.9
Symptomatic urinary tract infection, not microbiologically confirmed 56 10.6
Bloodstream infection (laboratory-confirmed) 46 8.7
Surgical site infection (superficial incisional) 40 7.6
Surgical site infection (deep incisional) 28 5.3
Oral cavity (mouth, tongue, or gums) 22 4.2
Soft tissue infection 21 4.0
Surgical site infection (organ/space) 19 3.6
Treated unidentified severe infection 17 3.2
Clostridium difficile infection 15 2.8
Pneumonia, clinical + positive sputum culture or non-quantitative culture from lower 11 21
respiratory tract specimen
Pneumonia, clinical + positive quantitative culture from minimally contaminated 8 1.5
lower respiratory tract specimen
Intraabdominal infection 8 1.5
Decubitus ulcer (not microbiologically confirmed) 6 1.1
Bronchitig, tracheobronchitis, bronchiolitis, tracheitis, without evidence of 6 11
pneumonia
Decubitus ulcer, including both superficial and deep infections (microbiologically 6 1.1
confirmed)
Pneumonia, clinical + microbiological diagnosis by alternative microbiology 5 0.9
methods
Microbiologically confirmed CVC-related bloodstream infection 5 0.9
Local PVC-related infection (no positive blood culture) 4 0.8
Eye, other than conjunctivitis 4 0.8
Skin infection 4 0.8
PVC-related bloodstream infection (microbiologically confirmed) 4 0.8
Gastrointestinal tract infection 2 0.4
Endocarditis 2 0.4
Pneumonia, clinical + positive quantitative culture from possibly contaminated lower 2 0.4
respiratory tract specimen
Other infections of the lower respiratory tract 2 0.4
Arterial or venous infection 2 0.4
Gastroenteritis (excluding CDI) 2 0.4
Osteomyelitis 2 0.4
CVC/PVC-related bloodstream infection (microbiologically confirmed) 1 0.2
Upper respiratory tract infection 1 0.2
Other infections of the male or female reproductive tract 1 0.2
Sinusitis 1 0.2
Ear mastoid 1 0.2
Vaginal cuff 1 0.2
General CVC/PVC-related infection (no positive blood culture) 1 0.2
Joint or bursa infection 1 0.2
Breast abscess or mastitis 1 0.2
Spinal abscess without meningitis 1 0.2
Disc space infection 1 0.2
Local CVC-related infection (no positive blood culture) 1 0.2
Intracranial infection 1 0.2

Grand Total 527 100.0

@



Table A12: Number and percentage of SSI in acute adult inpatients (including independent hospital
inpatients), by surgical procedure category and type of SSl in 2016

Surgical procedure Superficial SSI Deep SSI Organ space SSI All SSI
category N % N % N % N %
Abdominal 2 5.0 2 74 0 0.0 4 4.6
hysterectomy
Appendix surgery 2 5.0 2 7.1 0 0.0 4 4.6
Bile duct, liver or 0 0.0 1 3.6 0 0.0 1 11
pancreatic surgery
Caesarean section 1 2.5 0 0.0 2 10.5 3 3.4
Colon surgery 5 12.5 3 10.7 8 421 16 18.4
Coronary artery bypass 0 0.0 1 3.6 0 0.0 1 1.1
graft with both chest
and donor site incisions
Exploratory laparotomy 2 5.0 1 3.6 2 10.5 5 5.7
Gallbladder surgery 2 5.0 2 71 0 0.0 4 4.6
Gastric surgery 2 5.0 0 0.0 1 5.3 3 3.4
Herniorrhaphy 1 2.5 0 0.0 0 0.0 1 1.1
Hip prosthesis 1 2.5 1 3.6 0 0.0 2 2.3
Kidney surgery 1 2.5 0 0.0 0 0.0 1 1.1
Knee prosthesis 0 0.0 3 10.7 1 5.3 4 4.6
Laminectomy 1 25 1 3.6 0 0.0 2 2.3
Limb amputation 4 10.0 0 0.0 0 0.0 4 4.6
Neck Surgery 3 7.5 1 3.6 0 0.0 4 4.6
Open reduction of 2 5.0 1 3.6 0 0.0 3 3.4
fracture
Other arthroplasty 1 2.5 0 0.0 0 0.0 1 1.1
Pacemaker surgery 0 0.0 0 0.0 1 5.3 1 1.1
Peripheral vascular 2 5.0 0 0.0 1 5.3 3 3.4
bypass surgery
Rectal surgery 1 2.5 0 0.0 0 0.0 1 1.1
Ventricular shunt 2 5.0 0 0.0 0 0.0 2 2.3
Not recorded 5 12.5 9 32.1 3 15.8 17 19.5
Total 40 100.0 28 100.0 19 100.0 87 100.0
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Table A13: Number and percentage distribution of microbiology reports in acute adult inpatients
(including independent hospital inpatients) in 2016, by microorganism

. . Reports
Microorganism

N %
Escherichia coli 64 22.7
Staphylococcus aureus 57 20.2
Clostridium difficile 15 5.3
Enterococcus faecalis 10 3.5
Klebsiella pneumoniae 10 3.5
Klebsiella oxytoca 9 3.2
Aspergillus niger 8 2.8
Enterococcus faecium 8 2.8
Anaerobes, not specified 7 2.5
Candida species, not specified 7 2.5
Staphylococcus epidermidis 7 2.5
Haemophilus influenzae 6 21
Proteus mirabilis 6 2.1
Pseudomonas aeruginosa 6 2.1
Enterococcus species, not specified 4 14
Streptococcus agalactiae (Group B) 4 1.4
Streptococcus species, other 4 1.4
Bacillus species 3 1.1
Candida albicans 3 1.1
Candida glabrata 3 1.1
Enterobacter cloacae 3 1.1
Morganella species 3 1.1
Other coagulase-negative staphylococci (CNS) 3 1.1
Gram negative bacteria (non Enterobacteriaceae) 3 11
Bacteroides species, other 2 0.7
Coagulase-negative staphylococci (CNS) 2 0.7
Corynebacterium species 2 0.7
Enterobacter aerogenes 2 0.7
Enterococcus species, other 2 0.7
Other haemolytic streptococci (Group C,G) 2 0.7
Other yeasts 2 0.7
Staphylococcus haemolyticus 2 0.7
Acinetobacter species, other 1 0.4
Citrobacter freundii 1 0.4
Citrobacter koseri (exc. diversus) 1 0.4
Enterobacter species, other 1 0.4
Gram negative cocci, other 1 0.4
Gram positive bacilli, not specified 1 0.4
Gram positive cocci, not specified 1 0.4
Haemophilus parainfluenzae 1 0.4
Klebsiella species, not specified 1 0.4
Other Enterobacteriaceae 1 0.4
Prevotella species 1 0.4
Proteus species, not specified 1 0.4
Serratia marcescens 1 0.4

Total 282 100.0




Table A14: Number and percentage distribution of HAI in adult acute inpatients (including independent
hospital inpatients) in 2016, by time of onset and HAI group

HAI present on HAI developed
L. during stay in Not recorded All HAI
HAI group admission survey hospital
N % N % N % N %
Bone/joint infection 0 0.0 4 0.9 0 0.0 4 0.8
Cardiovascular system 0 0.0 4 0.9 0 0.0 4 0.8
infection
Central nervous system 1 1.1 1 0.2 0 0.0 2 0.4
infection
CVC/PVC related 2 2.2 14 3.3 0 0.0 16 3.0
infection
Eye, ear, nose, throat 0 0.0 29 6.8 0 0.0 29 5.5
and mouth infection
Gastrointestinal tract 4 4.3 23 54 0 0.0 27 5.1
infection
Laboratory-confirmed 7 7.6 39 9.1 0 0.0 46 8.7
BSI
Lower respiratory tract 1 1.1 7 1.6 0 0.0 8 1.5
infection, other than
pneumonia
Pneumonia 12 13.0 103 241 3 42.9 118 22.4
Reproductive tract 0 0.0 2 0.5 0 0.0 2 0.4
infection
Skin and soft tissue 10 10.9 28 6.5 0 0.0 38 7.2
infection
Surgical site infection 42 45.7 44 10.3 1 14.3 87 16.5
Systemic infection 2 2.2 15 3.5 0 0.0 17 3.2
Urinary tract infection " 12.0 115 26.9 3 42.9 129 24.5
Total 92 100.0 428 100.0 7 100.0 527 100.0

Table A15: Number and percentage distribution of HAI in paediatric inpatients in 2016, by HAI type

HAI
HAI type N %
Clinical sepsis in neonates 7 35.0
Bloodstream infection (laboratory-confirmed) 4 20.0
Surgical site infection (superficial incisional) 2 10.0
Treated unidentified severe infection 2 10.0
Gastroenteritis (excluding CDI) 1 5.0
Soft tissue infection 1 5.0
Pneumonia in neonates 1 5.0
Necrotising enterocolitis 1 5.0
Pneumonia (clinical signs without positive microbiology) 1 5.0
Total 20 100.0

Table A16: Number and percentage distribution of microbiology reports in paediatric inpatients in 2016,
by microorganism

. . Reports

Microorganism N %
Enterococcus faecalis 2 25.0
Escherichia coli 2 25.0
Staphylococcus aureus 2 25.0
Staphylococcus epidermidis 1 12.5
Staphylococcus haemolyticus 1 12.5
Total 8 100.0

@
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Table A17: Number and percentage distribution of HAI in paediatric inpatients (including independent
hospital inpatients) in 2016, by time of onset and HAI group

HAI present on HAI developed during
- : . All HAI
HAI group admission stay in survey hospital

N % N % N %
Gastrointestinal tract 0 0.0 1 5.6 1 5.0
infection
Laboratory-confirmed 0 0.0 4 22.2 4 20.0
BSI
Neonatal infection 0 0.0 9 50.0 9 45.0
Pneumonia 0 0.0 1 5.6 1 5.0
Skin and soft tissue 0 0.0 1 5.6 1 5.0
infection
Surgical site infection 0 0.0 2 1.1 2 10.0
Systemic infection 2 100.0 0 0.0 2 10.0
Total 2 100.0 18 100.0 20 100.0

Table A18: Number and percentage distribution of HAI in non-acute inpatients in 2016, by HAI type

HAI
HAI type N %
Symptomatic urinary tract infection (not microbiologically confirmed) 10 29.4
Symptomatic urinary tract infection (microbiologically confirmed) 10 29.4
Pneumonia (clinical signs without positive microbiology) 4 11.8
Surgical site infection (deep incisional) 2 5.9
Soft tissue infection 2 5.9
Other infections of the lower respiratory tract 1 2.9
Treated unidentified severe infection 1 2.9
Clostridium difficile infection 1 2.9
Gastroenteritis (excluding CDI) 1 2.9
Bloodstream infection (laboratory-confirmed) 1 2.9
Surgical site infection (superficial incisional) 1 2.9
Total 34 100.0

Table A19: Number and percentage distribution of microbiology reports in non-acute inpatients in 2016,
by microorganism

. . Reports
Microorganism

N %
Escherichia coli 11 61.1
Staphylococcus aureus 2 1.1
Clostridium difficile 1 5.6
Klebsiella pneumoniae 1 5.6
Proteus mirabilis 1 5.6
Proteus vulgaris 1 5.6
Pseudomonas aeruginosa 1 5.6
Total 18 100.0




Table A20: Number and percentage distribution of HAI in non-acute inpatients in 2016, by time of onset
and HAI group

HAI t HAI developed
presenton during stay in Not known All HAI
HAI group admission survey hospital
N % N % N % N %

Gastrointestinal tract 0 0.0 2 7.1 0 0.0 2 5.9
infection
Laboratory-confirmed 0 0.0 1 3.6 0 0.0 1 2.9
BSI
Lower respiratory tract 0 0.0 1 3.6 0 0.0 1 2.9
infection, other than
pneumonia
Pneumonia 1 25.0 2 71 1 50.0 4 11.8
Skin and soft tissue 0 0.0 2 7.1 0 0.0 2 5.9
infection
Surgical site infection 1 25.0 2 71 0 0.0 3 8.8
Systemic infection 1 25.0 0 0.0 0 0.0 1 2.9
Urinary tract infection 1 25.0 18 64.3 1 50.0 20 58.8
Total 4 100.0 28 100.0 2 100.0 34 100.0

@

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Table A21: Prevalence of device use in acute adult inpatients (including independent hospital
inpatients) in 2016, by specialty

2016
Device Specia":y Number of Number of
patients patients with Prevalence (%) 95% Lower Cl 95% Upper Cli
surveyed device in situ
Geriatric
Medicine 1978 337 17.0 15.4 18.8
Intensive Care 148 93 62.8 54.8 70.2
Long Term Care 31 0 0.0 0.0 11.0
vascular Obstetrics and
catheter Gynaecology 451 114 25.3 21.5 29.5
Other specialty 154 35 22.7 16.8 30.0
Psychiatry 437 2 0.5 0.1 1.7
Surgery 2850 1384 48.6 46.7 50.4
Not recorded 16 S 18.8 6.6 43.0
Geriatric
Medicine 1979 6 0.3 0.1 0.7
Intensive Care 147 74 50.3 42.4 58.3
Long Term Care 31 0 0.0 0.0 11.0
Central Medicine 4746 247 5.2 4.6 5.9
vascular Obstetrics and
catheter Gynaecology 451 2 0.4 0.1 1.6
Other specialty 153 4 2.6 1.0 6.5
Psychiatry 437 0 0.0 0.0 0.9
Surgery 2864 149 5.2 4.4 6.1
Not recorded 16 0 0.0 0.0 19.4
Geriatric
Medicine 1978 483 24.4 22.6 26.4
Intensive Care 147 113 76.9 69.4 83.0
Long Term Care 31 11 35.5 211 53.1
U Medicine 4721 887 18.8 17.7 19.9
e Obstetrics and
catheter Gynaecology 454 47 10.4 7.9 13.5
Other specialty 153 56 36.6 29.4 44.5
Psychiatry 435 4 0.9 0.4 2.3
Surgery 2855 647 22.7 21.2 24.2
Not recorded 16 1 6.3 1.1 28.3
Geriatric
Medicine 1976 0 0.0 0.0 0.2
Intensive Care 146 48 32.9 25.8 40.9
Long Term Care 30 1 3.3 0.6 16.7
Medicine 4757 20 0.4 0.3 0.6
Intubation Obstetrics and
Gynaecology 453 0 0.0 0.0 0.8
Other specialty 153 6 3.9 1.8 8.3
Psychiatry 437 0 0.0 0.0 0.9
Surgery 2855 17 0.6 0.4 1.0
Not recorded 16 0 0.0 0.0 194




Table A22: Prevalence of device use in acute adult inpatients (including independent hospital inpatients)
in 2016 and 2011

2016 2011
p— —_ — — — — w —_ —
sz £ © O sz £ © © |3 S ©
. Y 'S 'n (] a; = Y= —'S'n ()] a—, S o a—, =
Device |o -c°;: Q g g |o 'c°;= Q g o s g 2
t2052= o ) S |g2058= o ) o 0 ) o o
a5ga58 5§ < 2 |25gs§58 s <4 2 |8, 2 2 3
ESZESS 3 X X ESZ2ES3 3 X X -%-,g X 2 S
Z2822838 & & 8 1282z83 « 3 & | <8 3 & o
Peripheral
vascular 10803 3924 36.3 34.3 38.3 11002 3551 32.3 30.5 341 1.25 114 1.38 0.001
catheter
Central

vascular 10824 482 4.5 3.7 5.2 11022 439 4.0 3.3 47 1.01 0.78 1.29 0.9
catheter

Urinary
P 10790 2249 20.8 20.0 221 11001 2209 20.1 18.8 214 0.98 0.88 1.08 0.57

Intubation 10823 92 0.9 0.5 1.2 11003 135 1.2 0.8 16 055 034 0.89 0.02

Table A23: Prevalence of device use in paediatric inpatients in 2016, by specialty

2016
Device Specialty Number of Ng;?iz(re\:: ' Prevalence 95% Lower 95% Upper
batlents  with device (%) cl I
Yy in situ

Intensive Care 139 65 46.8 38.7 55.0

) Medicine 162 55 34.0 271 41.5
E:srfqu:al Newborn Babies 304 47 15.5 11.8 20.0
catheter Paediatrics 59 22 37.3 26.1 50.0
Psychiatry 4 0 0.0 0.0 49.0

Surgery 63 30 47.6 35.8 59.7

Intensive Care 139 34 24.5 18.1 32.2

Medicine 162 34 21.0 15.4 27.9

\?:sncfﬂ?::lr Newborn Babies 305 6 2.0 0.9 4.2
catheter Paediatrics 61 6 9.8 4.6 19.8
Psychiatry 4 0 0.0 0.0 49.0

Surgery 63 7 111 5.5 21.2

Intensive Care 137 9 6.6 3.5 12.0

Medicine 160 1 0.6 0.1 3.5

Urinary Newborn Babies 303 2 0.7 0.2 2.4
catheter Paediatrics 59 0 0.0 0.0 6.1
Psychiatry 4 0 0.0 0.0 49.0

Surgery 63 3 4.8 1.6 13.1

Intensive Care 139 34 24.5 18.1 32.2

Medicine 161 3 1.9 0.6 5.3

Intubation Newborn Babies 303 3 1.0 0.3 2.9
Paediatrics 59 1 17 0.3 9.0

Psychiatry 4 0 0.0 0.0 49.0

Surgery 63 0 0.0 0.0 5.7

&
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Table A24: Prevalence of device use in paediatric inpatients in 2016, and 2011

2016 2011
? ?
Y < Y 3 - -
_ 2 £33 £ ©O © 2 £32 £ © © © ©
Device 3 539§ g 8 |52 539 § g - g g
oL ol e | 38 &7 3 3
2 c 3 c 8 % 3 =} 3 c 8 c 8 % 3 = () 3 -’ 3
EZ ESS 3 ® ® [E2 ESS 8 x® x| 3 x x %
z3d 233 a 3 & | z8 2838 & 3 s | O 3 & &
Peripheral
vascular 731 219 30.0 26.8 334 811 191 23.6 20.8 26.6 1.4 1.0 2.0 0.09
catheter
Central
vascular 734 87 11.9 9.7 144 811 70 8.6 6.9 10.8 14 0.7 3.0 0.4
catheter
Urinary
catheter 726 15 2.1 1.3 3.4 811 18 2.2 1.4 3.5 0.9 0.3 2.7 0.9
Intubation 729 1 5.6 4.2 7.5 810 40 4.9 3.6 6.7 1.2 0.5 2.8 0.8

Table A25: Prevalence of device use in non-acute inpatients in 2016, by specialty

2016
i i mber of
Device Specialty N:arl?iloe?l:: f p:ttilen?: w(;th Prev?Ience 95% Lower Cl 95% Upper CI
surveyed device in situ (%)
Geriatric Medicine 636 12 1.9 1.1 3.3
Long Term Care 16 0 0.0 0.0 19.4
Perioheral Medicine 211 10 4.7 2.6 8.5
vasc?ular 8bstetric|s and 1 0 0.0 0.0 79.3
catheter bl
Other specialty 1 0 0.0 0.0 79.3
Psychiatry 214 0 0.0 0.0 1.8
Surgery 1 0 0.0 0.0 79.3
Geriatric Medicine 636 0 0.0 0.0 0.6
Long Term Care 16 0 0.0 0.0 19.4
Central Medicine 211 0 0.0 0.0 1.8
vascular 8%;%‘;‘0"'2 S‘;‘d 1 0 0.0 0.0 79.3
catheter
Other specialty 1 0 0.0 0.0 79.3
Psychiatry 214 0 0.0 0.0 1.8
Surgery 1 0 0.0 0.0 79.3
Geriatric Medicine 632 163 25.8 22,5 29.3
Long Term Care 16 1 6.3 1.1 28.3
Medicine 210 55 26.2 20.7 32.5
S L 0 0.0 0.0 793
Other specialty 1 0 0.0 0.0 79.3
Psychiatry 213 7 3.3 1.6 6.6
Surgery 1 0 0.0 0.0 79.3
Geriatric Medicine 634 0 0.0 0.0 0.6
Long Term Care 16 0 0.0 0.0 19.4
Medicine 211 0 0.0 0.0 1.8
Intubation 85%‘2‘;‘&3 g{)d 1 0 0.0 0.0 79.3
Other specialty 1 0 0.0 0.0 79.3
Psychiatry 214 0 0.0 0.0 1.8
Surgery 1 0 0.0 0.0 79.3




Table A26: Prevalence of antimicrobial use in Scottish acute inpatients in 2016, by hospital

2016
Board Hospital Numberof ~ Numberof @ e 95%  95%  Adjusted
patients r%ceiving (%) Lower Upper prevalence
o)
surveyed  _ dimicrobials Cl Cl (%)
ﬁgsagit‘g’,i" Memorial 4 4 100.0 51.0  100.0 :
AA X)',‘ri"ers“y Hospital 316 152 48.1 426  53.6 43.3
g?;‘ézfétgs';“p“a' 521 201 38.6 345  42.8 37.2
BB Egg‘;?{; General 240 87 36.3 30.4 425 37.3
Dumfries and
Galloway Royal 254 103 40.6 34.7 46.7 38.5
D&G Infirmary
ﬁﬁ!‘;ﬂ;y Community 35 8 22.9 12.1 39.0 27.0
FF Victoria Hospital 439 175 39.9 35.4 445 34.8
FV E‘(’)“S‘Sig}"ey Royal 608 217 35.7 320 396 37.1
Gartnavel General 318 106 33.3 28.4 38.7 34.9
ﬁ'f?frgg;’; Royal 712 290 40.7 37.2 444 38.6
E‘X?E,?!ZFG Royal 314 110 35.0 30.0 405 40.5
rﬂr;';‘grerﬁfy'q@%?' 117 33 28.2 20.8 37.0 34.5
GG&C :
Sgﬁl‘*eﬁsﬁ;zﬁ'g‘;g}tal 1333 489 36.7 341  39.3 36.3
ﬁggg'it’g'lexa"dra 572 208 36.4 325  40.4 36.8
gﬁ%{g'rg'n”p“a' for 165 61 37.0 300  44.6 35.5
‘F’fggp?{a'l-e"e" General 81 35 43.2 33.0 541 53.0
ﬁgg;?tea‘f” Maternity 78 13 16.7 100 265 24.7
ﬁ?ﬁ:ﬁ:@” Royal 553 229 41.4 374 456 36.0
GR Dr Gray’s Hospital 105 38 36.2 27.6 45.7 38.3
Royal Aberdeen
Chidrens Hospital 19 8 421 231 63.7 35.2
‘lfi"ggpﬂte;]d General 188 29 15.4 110 213 19.0
Belford Hospital 12 3 25.0 8.9 53.2 23.4
ﬁgggﬂgfs General 44 13 29.5 182 44.2 29.6
HG
h%'snpft‘;f'a"ds 33 7 21.2 107  37.8 21.7
Raigmore Hospital 345 115 33.3 286 385 31.6
Hairmyres Hospital 420 102 24.3 20.4 28.6 26.7
N g"gggﬁ:{‘ﬂggﬁg{“ 372 137 36.8 32.1 4.8 35.5
Wishaw General 495 170 34.3 30.3 386 4041

Hospital
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2016

Number of .
Board Hospital Number of . 95% 95% Ad]usted
P patients patients Prevglence Lower Upper prevalence
surveyed receiving (%) cl cl (%)
antimicrobials
El‘#prggﬁgh Royal 784 284 36.2 32.9 396 34.2
Princess Alexandra
Eye Pavilion 4 1 25.0 46  69.9 24.1
‘O Royal Hospital for 64 32 50.0 381  61.9 47.8
Sick Children : : : :
St John’s Hospital 311 83 26.7 221 31.9 32.2
‘,Q’gss;?tg‘l General 603 190 31.5 27.9 353 33.0
Golden Jubilee
NWTC Mo D Hoeoral 110 39 35.5 27.1 44.7 27.4
OR Balfour Hospital 30 15 50.0 33.2 66.8 50.8
SH  Gilbert Bain Hospital 31 9 29.0 161  46.6 281
Ninewells Hospital 598 215 36.0 322 399 33.3
TY Perth Royal Infirmary 196 50 25.5 19.9 320 25.4
Stracathro Hospital 63 3 4.8 1.6 1341 1.3
Western Isles Hospital
wi estern Isles Hospiia 76 15 19.7 123 300 26.4
BMI Albyn Hospital 7 2 28.6 8.2  64.1 23.5
[72])
S hownialre 4 2 500 150  85.0 44.4
5
S RoepadsFark 2 1 50.0 9.5  90.5 -
c
g  BMI Ross Hall 11 0 0.0 0.0 259 0.0
g Hospital ) : ; ;
o  Glasgow Nuffield
$  Hosia 5 4 80.0 376  96.4 64.2
- ﬁgggiijb“rgh 13 6 46.2 232 709 43.6

* Adjusted prevalence was not calculated due to small numbers



Table A27: Prevalence of antimicrobial use in Scottish non-acute inpatients in 2016, by hospital

2016
Board Hospital Numberof ~Numberof o 9%  95%  Adjusted
patients r% ceiving (%) Lower Upper prevalence
o
surveyed  , timicrobials cl cl (%)
Biggart Hospital 92 1 12.0 6.8 20.2 14.9
AA East Ayrshire
Community Hospital 37 14 37.8 241 53.9 26.5
BR Kelso Hospital 23 8 34.8 18.8 55.1 33.3
Midpark Hospital 42 7 16.7 8.3 30.6 14.3
D&G  Newton Stewart
Hospital 15 2 13.3 3.7 37.9 10.6
FF Glenrothes Hospital 48 10 20.8 1.7 34.3 221
Stirling Community
FV Hospital 71 4 5.6 2.2 13.6 4.3
Gartnavel Royal
GGac Hospital 148 13 8.8 5.2 14.4 13.2
Mearnskirk House 69 6 8.7 4.0 17.7 13.8
Chalmers Hospital 15 8 53.3 30.1 75.2 20.8
Fraserburgh Hospital 33 8 24.2 12.8 41.0 21.8
GR Peterhead
Community Hospital 16 0 0.0 0.0 19.4 0.0
Turner Memorial
Hospital 16 1 6.3 1.1 28.3 &8
County Community
Hospital Invergordon 26 4 15.4 6.1 33.5 20.7
Mid Argyll Community 21 3 14.3 5.0 34.6 14.0
HG Hospital
Nairn Town & County
Hospital 16 1 6.3 1.1 28.3 6.7
RNI Community
Hospital 29 7 241 12.2 421 34.9
LN Kello Hospital 15 2 13.3 3.7 37.9 11.6
Lady Home Hospital 17 4 23.5 9.6 47.3 18.9
Astley Ainslie Hospital 87 10 1.5 6.4 19.9 124
LO Belhaven Hospital 7 0 0.0 0.0 35.4 0.0
Liberton Hospital 109 12 11.0 6.4 18.3 10.5
ﬁg‘s’g'it‘glcmria 112 9 8.0 4.3 14.6 7.8
TY M ,
St Margaret's 10 4 40.0 16.8 68.7 26.7

Community Hospital
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Table A28: Prevalence of antimicrobial prescribing in 2016 and 2011, by patient group

2016 2011
"2 = “2 "u,';" o
2 £ 2 2 £
- =" o — — - - =" o — — —
Patient 3 8T 6 o 3 b gg < S| 8 ©
group Y= - 0 .0 [} ° ° Y= Y= - 0.0 [} o (@] o y
Sg °one 2 =2 2| 2% °n 2,9 2 e | o 3 o
2% ox0 O o 2 o9 08 o£0 © ] o e o
Q2 9 Q< (= © -l - 2 9 2 9 o < £ © - 7] -l 2 =
Eg E2: 3 ¥ x| Ez Ez ES£ 3 |2 ® ® ¢
Z% Z85 & & & | Z® Zb Zas & S| < & & a
Acute adult
inpatients
including 15869 3878 357 34.2 37.2 11012 3653 33.2 31.8 346 11 1.02 1.21 0.1
independent . . : . : o : : . .
hospital
inpatients)
Paediatric
inpatients 736 216 29.3 26.2 32.7 810 205 25.3 224 28.4

Total acute Adjusted odds ratios
inpatients 11605 4094 35.3 33.8 36.7 11822 3858 32.6 31.6 34.0 were not calculated for

these patient groups.
Non-acute

inpatients 1074 148 13.8 11.8 16.0 1654 162 98 8.5 11.3




Table A29: Prevalence of antimicrobial use in Scottish acute adult inpatients (including independent

hospital inpatients) in 2016, by specialty

Number of Number of
Specialty patients r%ig?v';:lz Prev(g/!snce 95% Lower Cl 95% Upper CI
surveyed antimicrobials
Burns Care 13 4 30.8 12.7 57.6
Cardiac Surgery 42 14 33.3 21.0 48.4
Cardiology 498 154 30.9 27.0 35.1
Clinical Oncology 113 53 46.9 38.0 56.1
Dermatology 20 4 20.0 8.1 41.6
Digestive Tract 70 28 40.0 29.3 51.7
Ear, Nose and Throat 93 34 36.6 27.5 46.7
Endocrinology 126 59 46.8 38.3 55.5
Gastroenterology 406 149 36.7 32.2 41.5
General Medicine 2026 773 38.2 36.1 40.3
gigﬁfdai'n%“\jggg{” an 1047 480 45.8 42.8 48.9
Geriatric Medicine 1428 424 29.7 274 32.1
Geriatric Rehabilitation 559 106 19.0 15.9 224
Gynaecology 129 52 40.3 32.2 48.9
Haematology 128 88 68.8 60.3 761
ICU - not known 12 6 50.0 25.4 74.6
ICU Medical 27 13 48.1 30.7 66.0
ICU Mixed 67 38 56.7 44.8 67.9
ICU Other 2 1 50.0 9.5 90.5
ICU Specialised 13 6 46.2 23.2 70.9
ICU Surgical 27 19 70.4 51.5 841
Infectious Diseases 137 81 59.1 50.8 67.0
Long Term Care 31 0 0.0 0.0 11.0
Maxillo-Facial Surgery 25 13 52.0 33.5 70.0
Medical - not known 30 7 23.3 11.8 40.9
Medical Oncology 106 49 46.2 37.0 55.7
Neurology 57 1 19.3 1.1 31.3
Neurosurgery 125 47 37.6 29.6 46.3
Obstetrics 328 74 22.6 18.4 27.4
Ophthalmology 29 7 241 12.2 421
Other (not listed) 153 27 17.6 12.4 24.5
Palliative Medicine 36 11 30.6 18.0 46.9
Plastic Surgery 55 30 54.5 41.5 67.0
Psychiatry 437 32 7.3 5.2 10.2
Rehabilitation Medicine 305 56 18.4 14.4 231
Renal Medicine 168 77 45.8 38.5 53.4
Respiratory Medicine 588 333 56.6 52.6 60.6
Rheumatology 27 15 55.6 37.3 72.4
Surgical - not known 44 14 31.8 20.0 46.6
Thoracic Surgery 22 2 9.1 2.5 27.8
Transplant Surgery 15 13 86.7 62.1 96.3
gﬁ;’;‘ga"d ez EEEE 908 321 35.4 32.3 38.5
Urology 192 83 43.2 36.4 50.3
Vascular Surgery 188 63 33.5 27.2 40.5
Not recorded 17 7 41.2 21.6 64.0
Total 10 869 3878 35.7 34.8 36.6

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016
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Table A30: Number and percentage distribution of antimicrobials prescribed for treatment of infection
at the time of survey in acute adult inpatients (including independent hospital inpatients) in 2016 and

2011, by infection type

2016 2011
. Number of antimicrobials Number of antimicrobials
Infection type being used to treat N o being used to treat N o
infection at the time of ° infection at the time of °
survey survey
1 810 66.5 1 652 65.2
. 2 373 30.6 2 327 32.7
Respiratory

3 32 2.6 S 18 1.8

>3 3 0.2 >3 3 0.3

1 316 70.1 1 264 49.7

tissue 3 30 6.7 3 26 4.9

>3 5 11 >3 3 0.6

1 14 68.4 1 117 67.2

Sepsis/ 2 44 21.4 2 PN | 23.6

bloodstream 3 21 10.2 3 16 9.2

>3 0 0.0 >3 0 0.0

1 118 38.3 1 123 471

. 2 61 19.8 2 54 20.7
Intraabdominal

3 127 41.2 3 84 32.2

>3 2 0.6 >3 0 0.0




Table A31 Prevalence of antimicrobial prescribing in acute adult inpatients (including independent

hospitals) in 2016 and univariate logistic regression analysis

g . o 3
2 _§ 8 5 o 2 8 3
5 - ] o ) o o Q 5
2 3¢ 3285 § F B O % 8§ g,
ol = o5 Q9§F2E 5 - = 0 " o " o > =2
; 3 Es E=8s2 3 & & 3 3% 8% & #%
[ o 2o z2zals §& o o © ©Oa o> o o
Female* 6034 2077 344 332 356 1
Sex 0.005
Male 4834 1800 372 359 386 113 1.04 1.23 0.005
16-29 597 205 343 306 382 111 090 138  0.34
30-49 1331 452 340 315 365 1.09 093 128  0.29
g\foeup 50-64 1909 738 387 365 409 1.33 117 152 <0.001 <0.001
65-79 3429 1326 387 371 403 1.33 1.20 148 <0.001
80+* 3598 1155 321 30.6 336 1
None/non-fatal* 6277 2104 33.5 324 34.7 1
McCabe Ultimately fatal 3254 1246 383 366 400 123 110 188 <0.001 .
Score  Rapidly fatal 1271 495 389 363 417 127 109 147  0.002
Not recorded 67 33 493 377 609 1.93 112 3.33 0.02
_ General* 5993 2068 34.5 33.3 357 1
R/%Zp'ta' Obstetrics 106 31 292 214 385 080 049 129 035 0.9
Teaching 4770 1779 373 359 387 113 099 1.29  0.06
General* 10205 3562 349 340 358 1
General/HDU 210 83 395 332 463 124 098 157  0.07
}’;’ggd HDU 267 124 464 406 524 163 121 220 0.001 <0.001
HDU/ICU Mixed 96 49 510 41.2 608 195 139 274 <0.001
ICU 91 60 659 557 748 3.62 228 573 <0.001
Geriatric 1987 530 267 248 287 1
Intensive care 148 83 561 48.0 63.8 352 244 508 <0.001
Medicine 4770 1920 40.3 389 417 1.86 157 2.21 <0.001
Specialty g)'f’:;gggfg;;‘d 457 126 276 237 318 1.05 078 1.42 <0.001 <0-001
Psychiatry 437 32 73 52 102 022 013 0.37 <0.001
Surgery 2868 1153 40.2 384 420 1.85 154 221 <0.001
Other 202 34 168 12.3 226 056 034 091  0.02
Surgery  No* 8571 2929 342 332 352 1
:m?ssion Yes 2197 894 407 387 428 132 116 150 <0.001 <0.001
to hospital Not recorded 101 55 545 448 63.8 2.27 1.57 3.29 <0.001
<8d* 5612 2441 435 422 448 1
8-14d 1834 632 345 323 367 068 061 077 <0.001
Length of 15-21d 916 201 318 288 349 060 051 071 <0001
stay 22-28d 553 133 241 207 27.8 041 0.33 051 <0.001
29-35d 426 98 230 19.3 272 039 030 049 <0.001
>35d 1479 269 18.2 163 20.2 0.28 0.24 0.34 <0.001

*reference category

Modelling excludes records with unknown antimicrobial status, sex, age and length of stay leaving n=10834 records

for modelling. Specialty category ‘Other Specialty’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’,
‘Surgery’, and those recorded as ‘Other’.
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Table A32: Factors associated with antimicrobial prescribing in acute adult inpatients (including

independent patients) in 2016 - multivariate analysis results

Risk factor Category Odds ratio Odds ratio Odds ratio Category Risk factor
95% Lower ClI 95% Upper CI p-value p-value
16-29 1.23 0.98 1.53 0.07
30-49 113 0.95 1.33 0.16
Age group 50-64 1.16 1.01 1.32 0.03 0.006
65-79 1.22 1.10 1.35 <0.001
80+ 1
None/non-fatal* 1
McCabe Ultimately fatal 1.40 1.25 1.56 <0.001
. <0.001
score Rapidly fatal 1.70 1.45 1.98 <0.001
Not recorded 2.01 1.18 3.41 0.01
General* 1
General/HDU 0.89 0.66 1.21 0.47
Ward type HDU 1.10 0.79 1.53 0.59 0.005
HDU/ICU Mixed 1.86 0.86 4.01 0.1
ICU 3.33 1.77 6.26 <0.001
Geriatric 1
medicine*
Intensive care 1.1 0.57 2.15 0.76
Medicine 1.47 1.25 1.73 <0.001
Specialty Obstetrics and <0.001
gynaecology 0.67 0.48 0.93 0.02
Psychiatry 0.28 0.16 0.48 <0.001
Surgery 1.27 1.04 1.54 0.02
Other 0.54 0.34 0.87 0.01
Surgery since e e
admissionto  Yes 1.35 1.17 1.56 <0.001 <0.001
hospital
Not recorded 1.91 1.29 2.80 0.001
<8d* 1 <0.001
8-14d 0.63 0.56 0.71 <0.001
15-21d 0.57 0.48 0.67 <0.001
Length of stay <0.001
22-28d 0.39 0.31 0.48 <0.001
29-35d 0.37 0.29 0.47 <0.001
>35d 0.31 0.26 0.37 <0.001

*reference category
Modelling excludes records with unknown antimicrobial status, sex, age and length of stay leaving n=10834 records for
modelling. Specialty category ‘Other’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’, ‘Surgery’, and
those recorded as ‘Other’.



Table A33: Prevalence of antimicrobial use in Scottish paediatric inpatients in 2016, by specialty

Number of
Specialty N;;rtli!::?\is? f r%it;?nts Prevglence 95% Lower Cl  95% Upper CI
surveyed eceiving (%)
antimicrobials
Cardiology 5 2 40.0 11.8 76.9
Dermatology 1 1 100.0 20.7 100.0
Digestive Tract 2 0 0.0 0.0 65.8
Ear, Nose and Throat 8 4 50.0 21.5 78.5
Endocrinology 1 0 0.0 0.0 79.3
Gastroenterology 9 6 66.7 35.4 87.9
General Medicine 81 29 35.8 26.2 46.7
General Paediatrics
(paediatric patient in 18 10 55.6 33.7 75.4
an adult ward)
gigﬁlrdai'n%”\';ggg{" an 27 8 29.6 15.9 48.5
Haematology 20 16 80.0 58.4 91.9
{'rﬁ:t'gr‘xl[‘f\?v';ﬁs 167 5 3.0 1.3 6.8
z'ogae'g‘gtﬂg%‘aa:g)s 3 2 66.7 20.8 93.9
ICU Mixed 2 1 50.0 9.5 90.5
ICU Neonatal 111 39 35.1 26.9 44.4
ICU Paediatrics 26 13 50.0 32.1 67.9
Infectious Diseases 2 2 100.0 34.2 100.0
Medical - not known 1 1 100.0 20.7 100.0
Medical Oncology 4 3 75.0 30.1 95.4
Neonate - not known 9 9 100.0 701 100.0
Neurology 9 5 55.6 26.7 81.1
Neurosurgery 4 0 0.0 0.0 49.0
ggﬂtg‘tfgery and 1 0 0.0 0.0 79.3
Paediatric
{‘:]Z%r‘ﬁ;‘;'l‘;’ﬁy Lother 129 21 16.3 10.9 23.6
and NICU)
paediatrics - not 43 17 39.5 26.4 54.4
Plastic Surgery 2 2 100.0 34.2 100.0
Psychiatry 4 0 0.0 0.0 49.0
Renal Medicine 6 2 33.3 9.7 70.0
Respiratory Medicine 23 15 65.2 44.9 81.2
gﬁﬁggaaerc]l?c Surgery & 3 16.7 5.8 9.2
Total 736 216 29.3 26.2 32.7
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Table A34: Number and percentage distribution of antimicrobials prescribed for treatment of infection
at the time of survey in paediatric inpatients in 2016, by infection type

2016 2011
. Number of antimicrobials Number of antimicrobials
Infection type being used to treat N Y being used to treat N o
infection at the time of ° infection at the time of °
survey survey
1 21 65.6 1 20 55.6
. 2 7 21.9 2 14 38.9
Respiratory

3 3 9.4 3 2 5.6

>3 1 3.1 >3 0 0.0

1 8 571 1 7 63.6

tissue 3 1 7.1 3 0 0.0

>3 0 0.0 >3 0 0.0

1 11 19.0 1 6 20.7

Sepsis/ 2 20 34.5 2 17 58.6

bloodstream 3 5 8.6 3 5 17.2

>3 0 0.0 >3 1 3.4

1 1 12.5 1 3 25.0

. 2 2 25.0 2 6 50.0
Intraabdominal

3 4 50.0 3 3 25.0

>3 1 12.5 >3 0 0.0




Table A35: Prevalence of antimicrobial prescribing in paediatric inpatients in 2016 and univariate logistic
regression analysis

") = —_ —_ X X
T < o 3 0 0
3 Y Y re) ()] = 3 =
2 5 S oo 2 £ 2 £ 25 22 g
o 5 528 5285 § % & ® €6 ¥ 5, 8o
u— o .Q=q>,' -QCEE © -~ > »n "o w0 03 w3
5 2 ESz E£8 3 ¥ ® 8 3z 3z £T xT
& o Z82 =Z389°§5 & 3 &8 o o035 o5 Jd4& ko
Female* 334 93 27.8 23.3 329 1
Sex 0.31
Male 402 123 30,6 26.3 35.3 1.17 0.86 1.59 0.31
<1im* 333 68 20.4 16.4 251 1
1-23m 192 55 28.6 22,7 35.4 1.53 0.81 2.89 0.19
Age group <0.001
2-4y 61 24 39.3 281 51.9 2.61 1.21 5.64 0.02
5-18y 150 69 46.0 38.2 54.0 3.36 1.85 6.11 <0.001
None/non-
fatal* 638 173 2741 23.8 30.7 1
McCabe Ultimately
- fatal 74 38 514 40.2 624 2.87 1.63 5.05 <0.001 <0.001
Not
e e 23 4 17.4 70 371 0.62 0.46 0.84 0.003
General* 442 126 28.5 245 329 1
ﬁg‘bera'/ 49 16 327 212 466 125 070 221 045
Ward type HDU/ICU 0.79
Mixed 175 52 29.7 23.4 36.9 1.06 0.58 1.94 0.84
ICU 62 21 33.9 23.3 46.3 1.28 0.73 2.23 0.39
Medicine* 162 82 50.6 43.0 58.2 1
Healthy
e 177 16 9.0 56 14.2 0.10 0.03 0.27 <0.001
Neonates
(excluding 128 21 16.4 11.0 23.8 0.19 0.09 0.41 <0.001
Specialty NICU) <0.001
General
paediatrics 61 27 44.3 32.5 56.7 0.77 0.32 1.86 0.56
intensive 139 53 381 305 464 065 035 120 0.7
Surgery 62 17 27.4 179 39.6 0.35 0.19 0.67 0.002
Surgery No* 653 182 279 246 314 1
sincc_a _ 0.047
adm|SS|_on Yes 80 33 1.3 311 52.2 1.80 1.02 319 0.047
to hospital
<8d* 486 149 30.7 26.7 349 1
;te;'ygth of g.35d 159 47 296 230 371 097 053 179 093  0.49
>35d 88 20 22.7 15.2 32.5 0.73 0.41 1.33 0.31

*reference category

Modelling excludes records with unknown antimicrobial status, sex, age, surgery, and length of stay, and McCabe score
category ‘rapidly fatal’, ward type category ‘HDU’ and specialty ‘psychiatry’ due to small numbers leaving n=717 records for

modelling. The specialty category ‘Neonates (excluding NICU)’ includes neonates other than healthy newborns and other than

NICU.

©
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Table A36: Factors associated with antimicrobial prescribing in paediatric inpatients in 2016 -
multivariate analysis results

Risk factor Category Odds ratio Odds ratio Odds ratio Category Risk factor
95% Lower Cl 95% Upper CI p-value p-value
McCabe None/non- 1
score fatal*
oitimately 2.23 1.35 3.68 0.003 Y]
Rapidly fatal 0.69 0.47 1.02 0.07
Specialty Medicine* 1
Healthy 0.09 0.03 0.25 <0.001
Neonates
(excluding 0.25 0.1 0.54 0.001
NICU) <0.001
gaeggi;at'ri o 0.72 0.31 1.64 0.43
Intensive care 0.81 0.42 1.55 0.52
Surgery 0.32 0.18 0.58 <0.001
Length of stay <8d* 1
8-35d 0.57 0.31 1.03 0.07 0.01
>35d 0.40 0.22 0.72 0.003

*reference category

Modelling excludes records with unknown antimicrobial status, sex, age, surgery, and unknown length of stay, and McCabe
score category ‘rapidly fatal’, ward type category ‘HDU’ and specialty ‘psychiatry’ due to small numbers leaving n=717
records for modelling. The specialty category ‘Neonates (excluding NICU)’ includes neonates other than healthy newborns
and other than NICU.

Table A37: Prevalence of antimicrobial use in Scottish non-acute inpatients in 2016, by specialty

Number of Nu;?igi::f
Specialty patients r'?e ceiving Prevalence (%) 95% Lower CI 95% Upper CI
surveyed antimicrobials
Gastroenterology 1 0 0.0 0.0 79.3
General Medicine 58 18 31.0 20.6 43.8
Geriatric General
Practice (GP) 67 16 23.9 15.3 35.3
Geriatric Medicine 237 25 10.5 7.2 15.1
Geriatric
Rehabilitation 327 N | 12.5 9.4 16.6
Long Term Care 16 0 0.0 0.0 19.4
Neurology 14 0 0.0 0.0 21.5
Obstetrics 1 0 0.0 0.0 79.3
Other (not listed) 1 0 0.0 0.0 79.3
Palliative Medicine 13 1 7.7 14 33.3
Psychiatry 214 25 1.7 8.0 16.7
Rehabilitation
Medicine 122 20 16.4 10.9 24.0
Renal Medicine 2 1 50.0 9.5 90.5
Trauma and
Orthopaedic 1 1 100.0 20.7 100.0
Surgery
Total 1074 148 13.8 11.8 16.0




Table A38: Number and percentage distribution of antimicrobials prescribed for treatment of infection
at the time of survey in non-acute inpatients in 2016, by infection type

Infection type

2016

2011

Number of antimicrobials

Number of antimicrobials

being used to treat infection N % | being used to treat infection N %
at the time of survey at the time of survey
1 23 85.2 1 26 81.3
et 2 3 1.1 2 6 18.8
3 0 0.0 3 0 0.0
>3 1 3.7 >3 0 0.0
1 21 9.3 1 15 83.3
Skin and soft 2 3 13 2 3 16.7
tissue 3 1 0.4 3 0 0.0
>3 0 0.0 >3 0 0.0
1 3 100.0 1 4 100.0
bloodstream 3 0 0.0 3 0 0.0
>3 0 0.0 >3 0 0.0
1 0 0.0 1 0 0.0
. 2 0 0.0 2 0 0.0
Intraabdominal 3 0 0.0 3 0 0.0
>3 0 0.0 >3 0 0.0
Table A39: Prevalence of antimicrobial prescribing in non-acute inpatients in 2016 and univariate
logistic regression analysis
= £ © © S O
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Sex Female* 625 920 144 119 17.4 1 0.24
Male 449 58 12.9 101 16.3 0.81 0.57 115 0.24
17-64 213 15 70 43 1.3 031 016 0.60 0.001 0.001
Age group 65-79 302 49 16.2 125 20.8 1.06 0.70 1.61 0.78
80+* 559 84 15.0 123 18.2 1
None/non-fatal* 360 41 1.4 85 151 1 <0.001
McCabe Ultimately fatal 451 76 169 137 20.6 2.57 1.64 4.03 <0.001
Score Rapidly fatal 241 24 10.0 6.8 144 1.22 0.73 2.03 0.44
Not recorded 22 7 31.8 164 527 734 173 3115 <0.001
Geriatric 631 82 130 106 158 1 0.3
Specialty Medicine 210 40 19.0 14.3 249 161 0.84 3.09 0.16
Psychiatry 214 25 1.7 8.0 16.7 0.79 044 1.44 0.45
Other 19 1 5.3 09 246 037 0.03 3.99 0.42
S_urgery No * 1036 142 13.7 11.7 15.9 1 0.57
since
admission Yes 30 5 167 7.3 336 1.26 056 2.84 0.57
to hospital
<14d* 225 53 23.6 18,5 295 1 0.02
!set';g"h of 14-35 230 27 117 82 165 046 0.24 090  0.03
>35 636 67 10.5 84 13.2 048 0.28 0.82 0.008

*reference category
Modelling excludes records with unknown antimicrobial status, sex, age, surgery, and unknown length of stay leaving n=1061

records for modelling. Specialty category ‘Other’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’, ‘S

©
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Table A40: Factors associated with antimicrobial prescribing in non-acute inpatients in 2016 -
multivariate analysis results

Risk Category Odds ratio Odds ratio Odds ratio Category Risk factor
factor 95% Lower ClI 95% Upper CI p-value p-value

17-64 0.26 0.13 0.54 0.001

Age group 65-79 0.83 0.54 1.28 0.4 0.008
80+ 1
None/non-fatal* 1

McCabe Ultimately fatal 1.99 1.25 3.17 0.005 0.003

score Rapidly fatal 0.99 0.60 1.62 0.96
Not recorded 5.46 1.31 22.77 0.02
Geriatric 1
medicine*

Specialty Medicine 219 1.23 3.88 0.009 0.04
Psychiatry 1.45 0.87 2.43 0.16
Other 0.42 0.04 4.70 0.48
<14d* 1

';teg;gth of  44-35d 0.41 0.22 0.76 0.007 0.004
>35d 0.47 0.30 0.74 0.002

*reference category

Modelling excludes records with unknown antimicrobial status, sex, age, surgery, and unknown length of stay leaving
n=1061 records for modelling. Specialty category ‘Other’ includes specialties ‘long term care’, ‘Obstetrics and gynaecology’,
‘Surgery’, and those recorded as ‘Other’.

Table A41: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in acute adult inpatients (including independent hospital inpatients) in 2016, by diagnosis

Antimicrobials

Diagnosis

N %

Pneumonia 1258 26.7
Intraabdominal sepsis (including hepatobiliary) 629 13.3
Cellulitis, wound, deep soft tissue not involving bone 530 11.2
Acute bronchitis or exacerbations of chronic bronchitis 389 8.2
Symptomatic lower urinary tract infection 357 7.6
Symptomatic upper urinary tract infection 284 6.0
Infections of ear, nose, throat, larynx and mouth 170 3.6
Laboratory confirmed bacteraemia 156 3.3
Clinical sepsis (suspected BSI without lab confirmation), excluding febrile 136 29
neutropaenia

Surgical site infection involving bone 101 21
Septic arthritis (including prosthetic joint), osteomyelitis 101 21
Gastrointestinal infections 98 2.1
Surgical site infection (skin or soft tissue) 96 2.0
Febrile neutropaenia 75 1.6
Systemic inflammatory response with no clear anatomic site 74 1.6
Cardiovascular infections: endocarditis, vascular graft 58 1.2
Obstetric or gynaecological infections, STl in women 49 1.0
Infections of the central cervous system 36 0.8
Cystic fibrosis 18 04
Completely undefined, site with no systemic inflammation 16 0.3
Asymptomatic bacteriuria 7 0.1
Prostatitis, epididymoorchitis, STl in men 4 0.1
Endophthalmitis 3 0.1
Urinary tract infection, unknown site of infection (not known if upper or 2 0.0
lower)

Not recorded 73 1.5
Total 4720 100.0
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Table A42: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in acute adult inpatients (including independent hospital inpatients) in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Amoxicillin 812 17.2
Metronidazole 524 1.1
Co-amoxiclav 499 10.6
Flucloxacillin 381 8.1
Gentamicin 280 5.9
Clarithromycin 271 5.7
Piperacillin/tazobactam 270 5.7
Doxycycline 227 4.8
Trimethoprim 175 3.7
Ciprofloxacin 167 3.5
Vancomycin 160 3.4
Nystatin 99 2.1
Meropenem 82 1.7
Co-trimoxazole 73 1.5
Fluconazole 69 1.5
Nitrofurantoin 69 1.5
Clindamycin 61 1.3
Levofloxacin 61 1.3
Benzylpenicillin 57 1.2
Temocillin 57 1.2
Rifampicin 51 1.1
Aztreonam 45 1.0
Teicoplanin 31 0.7
Ceftriaxone 30 0.6
Linezolid 22 0.5
Cefalexin 19 0.4
Ceftazidime 12 0.3
Daptomycin 10 0.2
Ofloxacin 9 0.2
Phenoxymethylpenicillin 9 0.2
Azithromycin 7 0.1
Caspofungin 7 0.1
Fusidic acid 7 0.1
Pivmecillinam 7 041
Tobramycin 6 0.1
Cefuroxime 5 0.1
Ertapenem 5 0.1
Amphotericin B 4 0.1
Anidulafungin 4 0.1
Erythromycin 4 0.1
Fosfomycin 4 0.1
Tigecycline 3 0.1
Amikacin 2 0.0
Ethambutol 2 0.0
Isoniazid 2 0.0
Iltraconazole 2 0.0
Miconazole 2 0.0

@

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Antimicrobials

Antimicrobial name

N %
Oxytetracycline 2 0.0
Tetracycline 2 0.0
Ceftolozane and enzyme inhibitor 1 0.0
Doripenem 1 0.0
Imipenem 1 0.0
Lymecycline 1 0.0
Moxifloxacin 1 0.0
Posaconazole 1 0.0
Procaine benzylpenicillin 1 0.0
Pyrazinamide 1 0.0
Rifabutin 1 0.0
Terbinafine 1 0.0
Voriconazole 1 0.0
Total 4720 100.0

Table A43: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in paediatric inpatients in 2016, by diagnosis

Antimicrobials

Diagnosis
N %

Clinical sepsis (suspected BSI without lab confirmation), excluding febrile 54 21.9
neutropaenia

Febrile neutropaenia 22 8.9
Intraabdominal sepsis (including hepatobiliary) 21 8.5
Acute bronchitis or exacerbations of chronic bronchitis 17 6.9
Cystic fibrosis 17 6.9
Pneumonia 15 6.1
Cellulitis, wound, deep soft tissue not involving bone 15 6.1
Infections of ear, nose, throat, larynx and mouth 15 6.1
Systemic inflammatory response with no clear anatomic site 14 5.7
Symptomatic upper urinary tract infection 13 5.3
Infections of the central nervous system 13 5.3
Laboratory confirmed bacteraemia 12 4.9
Symptomatic lower urinary tract infection 5 2.0
Surgical site infection involving skin or soft tissue but not bone 4 1.6
Completely undefined, site with no systemic inflammation 2 0.8
Septic arthritis (including prosthetic joint), osteomyelitis 2 0.8
Gastrointestinal infections 2 0.8
Obstetric or gynaecological infections, STl in women 1 0.4
Not recorded 3 1.2
Total 247 100.0




Table A44: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in paediatric inpatients in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Gentamicin 39 15.8
Piperacillin/tazobactam 22 8.9
Benzylpenicillin 21 8.5
Amoxicillin 19 7.7
Cefotaxime 19 7.7
Flucloxacillin 19 7.7
Vancomycin 19 7.7
Co-amoxiclav 12 4.9
Metronidazole 12 4.9
Ceftriaxone 9 3.6
Meropenem 7 2.8
Clarithromycin 6 2.4
Fluconazole 5 2.0
Azithromycin 4 1.6
Ciprofloxacin 4 1.6
Amphotericin B 3 1.2
Ceftazidime 3 1.2
Nystatin 3 1.2
Phenoxymethylpenicillin 3 1.2
Teicoplanin 3 1.2
Tobramycin 3 1.2
Co-trimoxazole 2 0.8
Amikacin 1 0.4
Caspofungin 1 0.4
Cefuroxime 1 0.4
Clindamycin 1 0.4
Erythromycin 1 0.4
Nitrofurantoin 1 0.4
Posaconazole 1 0.4
Primaxin 1 0.4
Rifampicin 1 0.4
Voriconazole 1 0.4
Total 247 100.0
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Table A45: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in non-acute inpatients in 2016, by diagnosis

Antimicrobials

Diagnosis N %

Symptomatic lower urinary tract infection 29 25.2
Cellulitis, wound, deep soft tissue not involving bone 25 21.7
Pneumonia 21 18.3
Symptomatic upper urinary tract infection 12 10.4
Acute bronchitis or exacerbations of chronic bronchitis 12 10.4
Surgical site infection (skin or soft tissue) 5 4.3
Clinical sepsis (suspected BSI without lab confirmation), excluding febrile 2 17
neutropaenia

Infections of ear, nose, throat, larynx and mouth 2 1.7
Gastrointestinal infections 1 0.9
Prostatitis, epididymoorchitis, STl in men 1 0.9
Completely undefined, site with no systemic inflammation 1 0.9
Laboratory confirmed bacteraemia 1 0.9
Not recorded & 2.6
Total 115 100.0

Table A46: Number and percentage distribution of antimicrobials prescribed for treatment of infection
in non-acute inpatients in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Amoxicillin 19 16.5
Doxycycline 16 13.9
Trimethoprim 14 12.2
Nitrofurantoin 1 9.6
Co-amoxiclav 10 8.7
Ciprofloxacin 8 7.0
Flucloxacillin 8 7.0
Metronidazole 8 7.0
Gentamicin 4 3.5
Co-trimoxazole 3 2.6
Piperacillin/tazobactam 3 2.6
Clarithromycin 2 1.7
Benzylpenicillin 1 0.9
Cefalexin 1 0.9
Lymecycline 1 0.9
Meropenem 1 0.9
Oxytetracycline 1 0.9
Phenoxymethylpenicillin 1 0.9
Pivmecillinam 1 0.9
Tetracycline 1 0.9
Vancomycin 1 0.9
Total 115 100.0




Figure A1: Number and cumulative percentage of antimicrobials prescribed for the treatment of intra-
abdominal infection in all patients surveyed, in 2016
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Figure A2: Number and cumulative percentage of antimicrobials prescribed for the treatment of
respiratory infection in all patients surveyed, in 2016
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Figure A3: Number and cumulative percentage of antimicrobials prescribed for the treatment of skin
and soft tissue infection in all patients surveyed, in 2016
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Figure A4: Number and cumulative percentage of antimicrobials prescribed for the treatment of urinary
tract infection in all patients surveyed, in 2016

200- - 100
- 90
» - 80
© 1504
3 70
e} 2
= L60 £
= S
« 100- -50 @
o a
—
o
é L 40 2
©
E S
Z L30 2
50 - =1
20 ©
- 10
0 S N Q& N & 0
RORNIE NN SN S P WSSO S
SO &o‘r‘io+®o+’5l’ ?@Q’:\ Oié”@b&ozOQ?@QZQ’QZO.@ZQ\&\\&Oo*(}\i’ép i’?%“* S 20‘“&; c}\b&%’&o@ ]
XS O Q O P 20 S $ O O &0 & @~ 2@ O &
& & NS Px@ S A4S @7 < N $0° O & L P ol K 0T &
&Y é,\\\o C’% o'(bc‘,\‘s‘ N ‘i\\ (&\,51/ 5 VQ\A& OGN IS ,\@Oe((\\)cc»} 5
O
&



Table A47: Number and percentage distribution of antimicrobials prescribed for surgical prophylaxis in
acute adult inpatients (including independent hospital inpatients) in 2016, by surgical procedure

Antimicrobials

Surgical procedure

N %
Orthopaedic surgery (bone or joint) 125 37.3
Surgery of the Gl tract, liver or biliary tree 74 221
Obstetric or gynaecological surgery 56 16.7
Urological surgery 18 54
Cardiac or vascular surgery 16 4.8
Neurosurgery 14 4.2
Plastic surgery 11 3.3
Ear, nose or throat surgery 4 1.2
Eye operations 1 0.3
Pulmonary surgery 1 0.3
Not recorded 15 4.5
Total 335 100.0

Table A48: Number and percentage distribution of antimicrobials prescribed for surgical prophylaxis in
paediatric inpatients in 2016, by surgical procedure

Antimicrobials

Surgical procedure

N %
Plastic surgery 2 50.0
Surgery of the Gl tract, liver or biliary tree 1 25.0
Cardiac or vascular surgery 1 25.0
Total 4 100.0

Table A49: Number and percentage distribution of antimicrobials prescribed for surgical prophylaxis in
acute adult inpatients (including independent hospital inpatients) in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Gentamicin 68 20.3
Cefuroxime 65 19.4
Co-amoxiclav 65 19.4
Flucloxacillin 38 11.3
Metronidazole 35 10.4
Teicoplanin 25 7.5
Amoxicillin 14 4.2
Clindamycin 6 1.8
Piperacillin/tazobactam 5 1.5
Ceftriaxone 3 0.9
Cefotaxime 2 0.6
Trimethoprim 2 0.6
Ciprofloxacin 1 0.3
Clarithromycin 1 0.3
Co-trimoxazole 1 0.3
Daptomycin 1 0.3
Meropenem 1 0.3
Rifampicin 1 0.3
Vancomycin 1 0.3
Total 335 100.0
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Table A50: Number and percentage distribution of antimicrobials prescribed for surgical prophylaxis in
paediatric inpatients in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Flucloxacillin 1 25.0
Co-amoxiclav 1 25.0
Cefuroxime 1 25.0
Ciprofloxacin 1 25.0
Total 4 100.0

Table A51: Duration of surgical prophylaxis prescribing in acute adult inpatients (including independent
hospital inpatients) in 2016, by patient specialty

More than one dose More than one dose

Specialty Single dose (within 24 hours) (>24 hours) Total
N % N % N % N %

Trauma and
Orthopaedic 80 36.7 27 51.9 17 26.2 124 37.0
Surgery
General Surgery
(excluding 45 20.6 3 5.8 6 9.2 54 16.1
vascular)
Obstetrics 21 9.6 4 7.7 5 7.7 30 9.0
Gynaecology 22 10.1 0 0.0 5 7.7 27 8.1
Neurosurgery 8 3.7 5 9.6 4 6.2 17 5.1
Urology 9 41 4 77 4 6.2 17 5.1
Plastic Surgery 5 2.3 1 1.9 5 7.7 1 3.3
Cardiac Surgery 3 14 3 5.8 2 341 8 2.4
Cardiology 5 2.3 2 3.8 1 1.5 8 2.4
ICU Mixed 3 1.4 0 0.0 5 7.7 8 2.4
Renal Medicine 4 1.8 0 0.0 1 1.5 5 1.5
ICU Surgical 3 1.4 1 1.9 0 0.0 4 1.2
g"jr’gg‘r’y eIy 0 0.0 0 0.0 4 6.2 4 1.2
Digestive Tract 2 0.9 0 0.0 1 1.5 3 0.9
General Medicine 0 0.0 0 0.0 3 4.6 3 0.9
ICU - not known 3 1.4 0 0.0 0 0.0 3 0.9
Zelp RO AN 0 0.0 0 0.0 2 3.1 2 0.6
Vascular Surgery 2 0.9 0 0.0 0 0.0 2 0.6
Burns Care 1 0.5 0 0.0 0 0.0 1 0.3
Gastroenterology 1 0.5 0 0.0 0 0.0 1 0.3
ppecialty not 0 0.0 1 1.9 0 0.0 1 0.3
purdical - not 1 0.5 0 0.0 0 0.0 1 0.3
Other (not listed) 0 0.0 1 1.9 0 0.0 1 0.3
Total 218 100.0 52 100.0 65 100.0 335 100.0




Table A52: Duration of surgical prophylaxis prescribing in paediatric inpatients in 2016, by patient
specialty

spociay | Sholedose  Morethanonedose Morelanonei® o
N % N % N % N %
Plastic Surgery 2 100.0 0 0.0 0 0.0 2 50.0
Gastroenterology 0 0.0 0 0.0 1 50.0 1 25.0
ICU Paediatrics 0 0.0 0 0.0 1 50.0 1 25.0
Total 2 100.0 0 0.0 2 100.0 4 100.0

Figure A5: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis for
orthopaedic surgery in all patients surveyed, in 2016

45 1 - 100.0
40 - - 90.0
® 351 - 80.0 ]
S L 700 9
5 30 - 03
£ | 600 8
S 25 g
“ ’ 500 o
é L 400 2
£
2197 1300 3
104 [ 20.0
5 [ 10.0
0 - _— ] - — mw | 00
@ & Qo & 2 O & @ @
& & & @& & &L L
© 42 @ K S S N S ¥ O
5 P o® 5 < S & & &
00 Q\O o &0 o,{b <& {\fb ’é\ O &
(@) ‘\‘\\Q\ oY P
8
&0
(%)
Q\Q

@

National Point Prevalence Survey of Healthcare Associated Infection and Antimicrobial Prescribing 2016



Figure A6: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis for
obstetric or gynaecological surgery, in all patients surveyed, in 2016
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Figure A7: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis for
urological surgery in all patients surveyed, in 2016
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Figure A8: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis for
vascular surgery in all patients surveyed, in 2016
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Figure A9: Number and cumulative percentage of antimicrobials prescribed as surgical prophylaxis for
gastrointestinal surgery including intraabdominal surgery, in all patients surveyed, in 2016
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Table A53: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
acute adult inpatients (including independent hospital inpatients) in 2016, by infection type

Antimicrobials

Infection type

N %
General medical, not directed at a specific site 161 51.9
Respiratory 49 15.8
Urinary tract 47 15.2
Gastrointestinal 30 9.7
Cystic fibrosis 6 1.9
Obstetric or gynaecological 4 1.3
Ear, nose or throat 4 1.3
Skin and soft tissue 1 0.3
Eye 1 0.3
Not recorded 7 2.3
Total 310 100.0

Table A54: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
acute adult inpatients (including independent hospital inpatients) in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Co-trimoxazole 56 181
Azithromycin 39 12.6
Ciprofloxacin 23 74
Rifaximin 22 74
Fluconazole 21 6.8
Posaconazole 19 6.1
Trimethoprim 18 5.8
Nitrofurantoin 17 5.5
Cefalexin 13 4.2
Phenoxymethylpenicillin 13 4.2

Erythromycin 8 2.6
Amoxicillin 7 2.3
Nystatin 7 2.3
Co-amoxiclav 6 1.9
Clarithromycin 5 1.6
Metronidazole o) 1.6
Colistin 3 1.0
Doxycycline 3 1.0
Flucloxacillin 3 1.0
Amphotericin B 2 0.6
Cefradine 2 0.6
Gentamicin 2 0.6
Isavuconazole 2 0.6
Isoniazid 2 0.6
Lymecycline 2 0.6
Piperacillin/tazobactam 2 0.6
Voriconazole 2 0.6
Cefazolin 1 0.3
Clindamycin 1 0.3
Meropenem 1 0.3
Oxytetracycline 1 0.3
Rifampicin 1 0.3
Teicoplanin 1 0.3
Total 310 100.0




Table A55: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
paediatric inpatients in 2016, by infection type

Antimicrobials

Infection type

N %
General medical, not directed at a specific site. 46 56.1
Respiratory 13 15.9
Completely undefined, site with no systemic inflammation 8 9.8
Urinary tract 7 8.5
Gastrointestinal 2 2.4
Cystic fibrosis 2 2.4
Central nervous system 1 1.2
Not recorded 3 3.7
Total 82 100.0

Table A56: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
paediatric inpatients in 2016, by antimicrobial

Antimicrobials

Antimicrobial name

N %
Co-trimoxazole 19 23.2
Benzylpenicillin 1 13.4
Gentamicin 10 12.2
Azithromycin 8 9.8
Trimethoprim 5 6.1
Fluconazole 4 4.9
Nystatin 4 4.9
Amphotericin B 3 3.7
Flucloxacillin 3 3.7
Caspofungin 2 2.4
Ciprofloxacin 2 2.4
Posaconazole 2 2.4
Cefalexin 1 1.2
Ceftazidime 1 1.2
Co-amoxiclav 1 1.2
Colistin 1 1.2
Metronidazole 1 1.2
Nitrofurantoin 1 1.2
Phenoxymethylpenicillin 1 1.2
Piperacillin/tazobactam 1 1.2
Vancomycin 1 1.2
Total 82 100.0
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Table A57: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
non-acute inpatients in 2016, by infection type

. Antimicrobials
Infection type

N %
Urinary tract 16 50.0
General medical, not directed at a specific site. 6 18.8
Respiratory 4 12.5
Gastrointestinal 3 9.4
Not recorded 3 9.4
Total 32 100.0

Table A58: Number and percentage distribution of antimicrobials prescribed for medical prophylaxis in
non-acute inpatients in 2016, by antimicrobial

- . Antimicrobials
Antimicrobial name

N %
Nitrofurantoin 9 281
Trimethoprim 8 25.0
Azithromycin 3 9.4
Cefalexin 2 6.3
Ciprofloxacin 2 6.3
Lymecycline 2 6.3
Phenoxymethylpenicillin 2 6.3
Rifaximin 2 6.3
Gentamicin 1 3.1
Oxytetracycline 1 3.1
Total 32 100.0
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