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Foreword

Improved patient care is at the very heart of the NHS Plan and modernisation process. More

robust arrangements for the control of infection in hospitals are a fundamental part of the agenda

of modernisation. Not all hospital-acquired infection is avoidable but a significant proportion

is preventable. Better application of existing knowledge and adherence to good practice can make a
major contribution to that end.

These multi-professional guidelines, commissioned by the Department of Health, have been
developed after a systematic and expert review of all of the available scientific evidence. They
cover many elements of clinical practice that are an essential part of action to prevent the spread of
hospitalacquired infection, including multi-drug resistant organisms.
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| very much welcome and commend these guidelines. They provide sound and clear statements
of evidence-based good practice which can be adapted for use locally by all health care
practitioners. They also provide a useful tool for clinical governance and audit purposes.

John Denham MP
Minister of State (Health)
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Executive summary

In 1998, the Department of Health (England) commissioned the first phase of national evidence-
based guidelines for preventing healthcare associated infections. These focused on developing

a set of standard principles for preventing infections in hospitals together with guidelines for
preventing hospital-acquired infections (HAI) associated with the use of short-term indwelling urethral
catheters in acute care and with central venous catheters in acute care.

These guidelines are systematically developed broad statements (principles) of good practice

that all practitioners can use and which can be incorporated into local protocols. A nurse-led,
multiprofessional team composed of infection prevention practitioners, clinical microbiologists/
retrovirologist, epidemiologists, and researchers developed the guidelines. A rigorous guideline
development process was used to inform the systematic reviews, the clinical and critical appraisal of
relevant evidence, and linking that evidence to evolving guidelines. Both general and specialist clinical
practitioners were involved in all stages of developing these guidelines, as were representatives from
relevant Royal Colleges, learned societies, other professional organisations and key stakeholders.

The introduction to these guidelines describes a robust and validated guideline development

model that can be used by others to develop future guidelines. This model is described in

more detail in the associated technical reports that can be found on the project web site http:
/Iwww.epic.tvu.ac.uk. Locating and appropriately using good quality evidence to inform guideline
development in this field is challenging. Evidence from rigorously conducted experimental studies was
frequently limited and consequently a range of other types of evidence were systematically retrieved
and carefully appraised.

The concluding discussion on implementation highlights potential issues for clinical governance
and areas for future research and suggests issues that need to be addressed to allow practitioners
to successfully incorporate these guidelines into routine clinical practice.

0195-6701/01/0S0001_ 01 $35.00 © 2001 Crown copyright
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Summary of guidelines

The type and grade of supporting evidence explicitly linked to each recommendation is described
within the full guideline document. All recommendations are endorsed equally and none is regarded as
optional.

Standard principles for preventing hospital-acquired infections
Intervention 1: Hospital environmental hygiene

1 The hospital environment must be visibly clean, free from dust and soilage, and acceptable to
patients, their visitors and staff.

2 Where a piece of equipment is used for more than one patient, e.g., commode, bath hoist, it must be
cleaned following each and every episode of use.

3 Statutory requirements must be met in relation to the safe disposal of clinical waste, laundry
arrangements for used and infected linen, food hygiene and pest control.

4 All staff involved in hospital hygiene activities must be included in education and training related to
the prevention of hospital-acquired infection.

Intervention 2: Hand hygiene

5 Hands must be decontaminated immediately before each and every episode of direct patient contact/
care and after any activity or contact that potentially results in hands becoming contaminated.

6 Hands that are visibly soiled or potentially grossly contaminated with dirt or organic material must be
washed with liquid soap and water.

7 Apply an alcohol-based hand rub or wash hands with liquid soap and water to decontaminate hands
between caring for different patients, or between different caring activities for the same patient.

8 Remove all wrist and ideally hand jewellery at the beginning of each clinical shift before regular hand
decontamination begins. Cuts and abrasions must be covered with waterproof dressings.

9 Effective handwashing technique involves three stages: preparation, washing and rinsing, and

drying. Preparation requires wetting hands under tepid running water before applying liquid soap or an
antimicrobial preparation. The handwash solution must come into contact with all the surfaces of the
hand. The hands must be rubbed together vigorously for a minimum of 10-15 seconds paying particular
attention to the tips of the fingers, the thumbs and the areas between the fingers. Hands should be
rinsed thoroughly prior to drying with good quality paper towels.
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10 When decontaminating hands using an alcohol handrub, hands should be free of dirt and organic
material. The handrub solution must come into contact with all surfaces of the hand. The hands must
be rubbed together vigorously, paying particular attention to the tips of the fingers, the thumbs and the
areas between the fingers, and until the solution has evaporated and the hands are dry.

11 Apply an emollient hand cream regularly to protect skin from the drying effects of regular hand
decontamination. If a particular soap, antimicrobial handwash or alcohol product causes skin irritation,
seek occupational health advice.

Intervention 3: The use of personal protective equipment

12 Select protective equipment on the basis of an assessment of the risk of transmission of
microorganisms to the patient, and the risk of contamination of health care practitioners clothing and
skin by patients’ blood, body fluids, secretions, and excretions.

13 Gloves must be worn for invasive procedures, contact with sterile sites, and non-intact skin, mucous
membranes, and all activities that have been assessed as carrying a risk of exposure to blood, body
fluids, secretions and excretions; and when handling sharp or contaminated instruments.

14 Gloves should be worn as single use items. Put gloves on immediately before an episode of patient
contact or treatment and remove them as soon as the activity is completed. Change gloves between
caring for different patients, or between different care/treatment activities for the same patient.

15 Gloves must be disposed of as clinical waste and hands should be decontaminated following the
removal of gloves.




16 Gloves conforming to European Community (CE) standards and of an acceptable quality must be
available in all clinical areas.

17 Alternatives to natural rubber latex (NRL) gloves must be available for use by practitioners and
patients with NRL sensitivity.

18 Powdered and polythene gloves should not be used in health care activities.

19 Disposable plastic aprons should be worn when there is a risk that clothing or uniform may become
exposed to blood, body fluids, secretions and excretions, with the exception of sweat.

20 Full body, fluid repellent gowns should be worn where there is a risk of extensive splashing of
blood, body fluids, secretions and excretions, with the exception of sweat, onto the skin of health care
practitioners.

21 Plastic aprons should be worn as single use items for one procedure or episode of patient care and
then discarded and disposed of as clinical waste.

22 Face masks and eye protection should be worn where there is a risk of blood, body fluids,
secretions and excretions splashing into the face and eyes.

23 Respiratory protective equipment should be used when clinically indicated. Intervention 4: The safe
use and disposal of sharps

24 Sharps must not be passed directly from hand to hand and handling should be kept to a minimum.
25 Needles must not be bent or broken prior to use or disposal.

26 Needles and syringes must not be disassembled by hand prior to disposal.

27 Needles should not be recapped.

28 Used sharps must be discarded into a sharps container (conforming to UN3291 and BS 7320
standards) at the point of use. These must not be filled above the mark indicating that they are full.
Containers in public areas must not be placed on the floor and should be located in a safe position.

29 Consider the use of needlestick-prevention devices where there are clear indications that they will
provide safe systems of working for healthcare practitioners.

30 Conduct a rigorous evaluation of needlestick-prevention devices to determine their effectiveness,
acceptability to practitioners, impact on patient care and cost benefit prior to widespread introduction.

Guidelines for preventing infections associated with the use of short-term
indwelling urethral catheters in acute care

Intervention 1:
Assessing the need for catheterisation

1 Only use indwelling urethral catheters after considering alternative methods of management.

2 Review regularly the patient’s clinical need for continuing urinary catheterisation and remove the
catheter as soon as possible.

3 Document catheter insertion and care. Intervention 2: Selection of catheter type

4 Choice of catheter material will depend on clinical experience, patient assessment and anticipated
duration of catheterisation.

5 Select the smallest gauge catheter that will allow free urinary outflow. A catheter with a 10 ml balloon
should be used. Urological patients may require larger gauge sizes and balloons.

Intervention 3:
Aseptic catheter insertion

6 Catheterisation is an aseptic procedure. Ensure that health care personnel are trained and
competent to carry out urethral catheterisation.

7 Clean the urethral meatus prior to the insertion of the catheter.

8 Use an appropriate lubricant from a single use container to minimise urethral trauma and infection.

m
X
@
1
=
-2
AJ
1)
i,
®
-
@
—
(o]
1)




Intervention 4:
Catheter maintenance

9 Connect indwelling urethral catheters to a sterile closed urinary drainage system.

10 Ensure that the connection between the catheter and the urinary drainage system is not
broken except for good clinical reasons, e.g., changing the bag in line with the manufacturer’s
recommendations.

11 Decontaminate hands and wear a new pair of clean, non-sterile gloves before manipulating a
patient’s catheter and decontaminate hands after removing gloves.

12 Obtain urine samples from a sampling port using an aseptic technique.

13 Position urinary drainage bags below the level of the bladder on a stand that prevents contact with
the floor. Where such drainage cannot be maintained, e.g., during moving and handling, clamp the
urinary drainage bag tube and remove the clamp as soon as dependent drainage can be resumed.

14 Empty the urinary drainage bag frequently enough to maintain urine flow and prevent reflux. Use a
separate and clean container for each patient and avoid contact between the urinary drainage tap and
container.

15 Do not add antiseptic or antimicrobial solutions into urinary drainage bags.
16 Do not change catheters unnecessarily or as part of routine practice.
17 Routine personal hygiene is all that is needed to maintain meatal hygiene.

18 Bladder irrigation, instillation and washout do not prevent catheter-associated infection.

Guidelines for preventing infections associated with the insertion and
maintenance of central venous catheters

Intervention 1:
Selection of catheter type

1 Use a single-lumen catheter unless multiple ports are essential for the management of the patient.

2 If total parenteral nutrition is being administered, use one central venous catheter or lumen
exclusively for that purpose.
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3 Use a tunnelled catheter or an implantable vascular access device for patients in whom long-term
(>30 days) vascular access is anticipated.

4 Consider the use of an antimicrobial impregnated central venous catheter for adult patients who
require short-term (>10 days) central venous catheterisation and who are at high risk for CR-BSI.

Intervention 2:
Selection of catheter insertion site

5 In selecting an appropriate insertion site, assess the risks for infection against the risks of mechanical
complications.

6 Unless medically contraindicated, use the subclavian site in preference to the jugular or femoral sites
for nontunnelled catheter placement.

7 Consider the use of peripherally inserted catheters as an alternative to subclavian or jugular
vein catheterisation.

Intervention 3:
Optimum aseptic technique during catheter insertion

8 Use optimum aseptic technique, including a sterile gown, gloves, and a large sterile drape, for the

insertion of central venous catheters.




Intervention 4:
Cutaneous antisepsis

9 Clean the skin site with an alcoholic chlorhexidine gluconate solution prior to CVC insertion. Use
an alcoholic povidone-iodine solution for patients with a history of chlorhexidine sensitivity. Allow the
antiseptic to dry before inserting the catheter.

10 Do not apply organic solvents, e.g., acetone, ether, to the skin before catheter insertion.

11 Do not routinely apply antimicrobial ointment to the catheter placement site prior to insertion.
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Intervention 5:
Catheter and catheter site care

12 Before accessing the system, disinfect the external surfaces of the catheter hub and
connection ports with an aqueous solution of chlorhexidine gluconate or povidone-iodine, unless
contraindicated by the manufacturer’s recommendations.

13 Use either a sterile gauze or transparent dressing to cover the catheter site.

14 If a gauze and tape catheter site dressing is used, it must be replaced when the dressing becomes
damp, loosened, or soiled, or when inspection of the insertion site is necessary.

15 Do not apply antimicrobial ointment to CVC insertion sites as part of routine catheter site care.

16 Routinely flush indwelling central venous catheters with an anticoagulant unless advised otherwise
by the manufacturer.

Intervention 6:
Replacement strategies

17 Do not routinely replace non-tunnelled CVC as a method to prevent catheter-related infections.

18 Use guide wire assisted catheter exchange to replace a malfunctioning catheter, or to exchange an
existing catheter if there is no evidence of infection at the catheter site or proven CR-BSI.

19 If CR-infection is suspected, but there is no evidence of infection at the catheter site, remove the
existing catheter and insert a new catheter over a guide wire; if tests reveal CR-infection, the newly
inserted catheter should be removed and, if still required, a new catheter inserted at a different site.

20 Do not use guide wire assisted catheter exchange for patients with CR-infection. If continued
vascular access is required, remove the implicated catheter, and replace it with another catheter at a
different insertion site.

21 Replace all tubing when the vascular device is replaced.

22 Replace intravenous tubing and stopcocks no more frequently than at 72-hour intervals, unless
clinically indicated.

23 Replace intravenous tubing used to administer blood, blood products, or lipid emulsions at the end
of the infusion or within 24 hours of initiating the infusion.

Intervention 7:
Antibiotic prophylaxis

24 Do not administer systemic antimicrobials routinely before insertion or during use of a central
venous catheter to prevent catheter colonisation or bloodstream infection.

0195-6701/01/0S0001_ 01 $35.00 © 2001 Crown copyright
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Introduction

What is a national evidence-based guideline?

These are systematically developed broad statements (principles) of good practice.1 They are driven
by practice need, based on evidence and subject to multi-professional debate, timely and frequent
review, and modification. National guidelines are intended to inform the development of detailed
operational protocols at local level and can be used to ensure that these incorporate the most
important principles for preventing hospital-acquired infections.

Why do we need a national guideline for preventing
hospital-acquired infections?

At any one time 9 percent of hospital in-patients are suffering from an infection acquired following their
admission to hospital.2,3 A study conducted between August 1994 and September 1995 on the control
of hospital-acquired infection (HAI) in nineteen hospitals in England and Wales suggested that there
may be at least 100,000 HAI each year.4 The emergence of micro-organisms that are resistant

to antimicrobial treatment increases the threat to patients who acquire such infections.5 A recent

study into the socio-economic burden of hospital-acquired infection suggests that the additional costs
to one health care trust of meeting the care of patients with hospital-acquired infection was £3.6
million.6 While it is unlikely that hospital-acquired infection can be completely eradicated, there is
considerable scope for preventing those that are preventable. Department of Health guidance suggests
that approximately 30 percent of current HAI are preventable.7

What is the focus of these guidelines?

Three key areas were chosen for guideline development; standard principles, short-term

indwelling urethral catheters and central venous catheters. Standard principles are core
recommendations for preventing HAI. Additional guidelines for preventing HAI associated with the
use of short-term indwelling urethral catheters and central venous catheters were developed because
these devices frequently cause serious infection in patients. These recommendations should be used
in conjunction with the standard principles for preventing HAI.

Standard principles

These guidelines focus on providing evidence-based recommendations for the prevention of

HAI in general care settings. They provide guidance on infection control precautions that can be
applied as standard principles by all health care practitioners to the care of all hospital in-patients
all the time. The guidelines are grouped as ‘sets’ of recommendations within the following potential
intervention categories:

1. hospital environmental hygiene;

2. hand hygiene;

3. the use of personal protective equipment;
4. the use and disposal of sharps.

These guidelines do not address the additional infection control requirements of specialist settings,
such as the operating department. Short-term indwelling urethral catheters

These guidelines focus on providing evidence-based recommendations for preventing hospital-
acquired infections associated with the use of short-to-medium term indwelling urethral catheters in
acute care

settings. The guidelines are grouped as ‘sets’ of recommendations within the following intervention
categories:

1. Assessing the need for catheterisation;
2. Selection of catheter type;
3. Aseptic catheter insertion;

4. Catheter maintenance.
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Central venous catheters

These guidelines focus on providing evidence-based recommendations for preventing hospital-
acquired infections associated with the use of central venous catheters in patients who are four
years of age or older. The guidelines are grouped as ‘sets’ of recommendations within the following
intervention categories:

1. selection of catheter type;

. selection of catheter insertion site;

. aseptic technique during catheter insertion;
. cutaneous antisepsis;

. catheter and catheter site care;

. catheter replacement strategies;

N O b~ 0N

. antibiotic prophylaxis.
What is the evidence for these guidelines?

Evidence upon which practice can be based is derived from a range of sources and through varying
processes. The recommendations for these guidelines have been derived from systematic review of
the literature and expert opinion derived from systematically retrieved and appraised professional,
national and international guidelines in the areas of standard principles and indwelling urethral
catheters; and an expert review of evidence-linked guidelines for preventing intravascular device-
related infections developed at the Centers for Disease Control by the Hospital Infection Control
Practices Advisory Committee (HICPAC).8 A summary of each of these processes is described below.

Detailed descriptions of the processes and evidence tables for each section of the guidelines can be
found in the technical reports,9 - which can be found on epic web site at http://www.epic.tvu.ac.uk/

Experimental and non-experimental evidence

The first type of evidence was obtained from a systematic review. Electronic databases were used
for these comprehensive and systematic searches of the literature. Databases included Medline,

the Cochrane Database of Systematic Reviews (CDSR), the Database of Abstracts of Reviews

of Effectiveness (DARE), the Cochrane Controlled Trials Register (CCTR), Embase, Paradigm

and the Cumulative Index of Nursing and Allied Health Literature (CINAHL). Our strategy involved

a comprehensive subject search, employing thesaurus and free text terms, and methodological filters
for randomised controlled trials (RCTs) from 1966 up to March 1999. 12 Because there is limited
evidence from RCTs in the field of infection prevention, additional studies, using acceptable non-
experimental designs, were also included. MeSH terms for each of the guideline development areas
can be found in Appendix a. Hand searching and grey literature retrieval was not undertaken.

Retrieved evidence was reviewed by infection prevention specialists for its relevance to practice and
critically appraised by experts in study design, methodology and statistical analysis for quality and
generalisability. An illustration of the systematic review process is shown in Appendix b.

Expert opinion

Because the systematic review revealed limited evidence to inform all the necessary recommendations
additional evidence was sought for standard principles and indwelling urethral catheters. This evidence
was in the form of expert opinion derived from systematically retrieved professional, national and
international guideline recommendations. The retrieved guidelines were appraised using a validated
appraisal instrument currently used to assess guideline development processes.13 In addition, some
recommendations are based on health and safety legislation and common sense.14,15

Expert review

Recommendations for preventing infections associated with the use of central venous catheters are
based upon an ‘expert review’ of evidence-linked guidelines for preventing intravascular device related
infections, developed in the mid-1990s at the Centers for Disease Control and Prevention (CDC) by
the Hospital (now Healthcare) Infection Control Practices Advisory Committee (HICPAC).8 These
guidelines are available on the Internet (http://www.cdc.gov/ncidod/hip/Guide/guide.htm). We used a
two-stage appraisal process to formally review these guidelines.
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Expert review (stage 1): formal appraisal of the HICPAC guidelines

The first stage of our review consisted of a structured appraisal of the methods used to develop
these guidelines. Three dimensions of guideline development (Table 1) were assessed. An appraisal
process and associated instrument, developed in England 13 and based on guideline appraisal
recommendations published by the CDC,16 was used for the review.

Although the HICPAC guidelines were developed just prior to an emerging emphasis on the use

of rigorous systematic review and subsequent evidence appraisal to inform guideline development,
a consensus of members of our review panel concluded that the development processes were valid
and that the guidelines are:

e evidence-linked;

e categorised to the strength of the evidence examined;

reflective of current concepts of best practice; and

* acknowledged as the most authoritative current reference guidelines in use by clinicians.

Consequently, they were accepted as the basis for the development of new national guidelines
in England for preventing hospital-acquired infections associated with the use of central venous
catheters.

Table 1Guideline assessment dimensions

e Dimension 1 -Rigour of development
appraising guideline development processes. Identification and interpretation of evidence,
formulaton of recommendations, link between evidence and main recommendations, peer
review and updating

* Dimension 2 -Context and content.
assessing the aims and objectives of te guidelines target group circumstances for applying the
recommendations presentation and formation of the guidelines and the estimated outcomes,
benefits, harms and costs

¢ Dimension 2 -Application
addressing implementation and dissemination strategies and monitoring

Expert review (stage 2): examining and updating the evidence base

During the second stage of the review, we examined the detailed content and evidence base of

those recommendations in the HICPAC guidelines that were specifically relevant to preventing

HAI associated with the insertion and maintenance of CVCs. To update the evidence base, we

also systematically searched, retrieved and appraised additional supporting evidence produced

since the HICPAC guidelines were developed in 1994-95. This search was confined to elements of
infection prevention where expert advisers indicated new developments or changes in technology had
occurred, or where pertinent new experimental trials or systematic reviews had been published.

This additional evidence was identified by searching MEDLINE 1997 (Week 3, 2000), the

Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effectiveness,
and the Cochrane Controlled Trials Register for trials published in English and related to the prevention
of central venous catheter-related complications. The MeSH terms used for a subject search can be
found in Appendix a.

The strength of additional supporting evidence varies. The highest quality evidence cited is derived
from well-conducted systematic reviews and meta-analyses.

Evidence from systemic reviews and meta-analyses

Although an increasing body of evidence has accumulated in relation to interventions focused

on preventing infections related to the use of CVCs since 1994, many trials have contradictory
results.17 Because of this, systematic reviews and meta-analyses have been conducted by others
since the publication of the HICPAC guidelines in an attempt to identify reported outcomes clearly
linked to evidence.17-23
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Other (non-systematic review) evidence

In addition to good quality systematic reviews in this field, other relevant evidence that influences best
practice in preventing infections associated with the use of central venous catheters is described. This
includes evidence obtained from other experimental studies, consensus papers, expert opinion, other
national and international guideline recommendations and obvious practical common sense.15

How is the evidence graded?

Following critical appraisal, evidence was synthesised and graded as:

* Category 1: generally consistent findings in a range of evidence derived from a majority of
acceptable studies.

e Category 2: evidence based on a single acceptable study, or a weak or inconsistent finding in
multiple acceptable studies

J Category 3: limited scientific evidence that does not meet all the criteria of ‘acceptable studies,’
or an absence of directly applicable studies of good quality. This includes published expert opinion
derived from systematically retrieved and appraised professional, national and international
guidelines.

This is an adaptation of a grading system devised by other guideline developers in England and
which is commonly used to describe the strength, quality and direction of evidence that underpins
a guideline recommendation. 24-26 The difficulties of designing and conducting ethical intervention
studies in the field of infection prevention suggested that this categorisation model was more
appropriate, as most other approaches are based upon treatment intervention studies. This grading
system provides guideline developers with a uniform method of weighting evidence from a range of
sources, including expert opinion.

The type of supporting evidence is explicitly linked to each recommendation. The evidence
category indicates the best evidence available for each of the recommendations, not the best
evidence possible. In line with other UK guidelines, the evidence grade alerts the practitioner to the
type of evidence that underpins each recommendation but does not indicate the strength of each
recommendation or imply that one recommendation is more or less important than others.27 All the
recommendations are endorsed equally and none is regarded as optional.

All the stages of the systematic and subsequent clinical practice review and critical appraisals
were undertaken following detailed protocols. An outline of the process can be found in the project’s
Technical Reports 9 -11 and on the epic web site at http://www.epic.tvu.ac.uk/

Who developed these guidelines?

An illustration of the guideline authoring process is shown in Appendix b. The guidelines were
developed by a multidisciplinary authoring group (Appendix c). The systematic review process

was undertaken by a group of academic researchers, including a senior librarian with specialist
expertise in developing search strategies and experienced critical appraisers. Clinical specialists in the
field of infection prevention, medical microbiology and clinical virology provided in-depth subject and
clinical expertise in the review process.

In addition, a Project Advisory Group with representation from relevant Royal Colleges, learned
societies, and other professional organisations, advised and commented on the guidelines and
subsequent recommendations throughout the drafting stages (Appendix d).

To ensure that the recommendations were acceptable, credible and practicable to all healthcare
practitioners, an extensive consultation process was undertaken (Appendix e€). General and specialist
healthcare practitioners from medicine, nursing, the professions allied to medicine and healthcare
management were involved in focus groups and specialist panels to discuss and comment on the draft
guidelines. These groups included:

infection control nurses;
general nurses;
clinical nurse specialists (intensive care, urological nursing);

surgeons;
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medical microbiologists;

junior hospital doctors;

intensive care physicians;
anaesthetists;

urologists;

directors of clinical effectiveness;
medical directors;

physiotherapists.

In addition, web-based discussion groups provided access for a wide range of practitioners to
contribute to the consultation exercise.

The final round of consultation incorporated formal comment from Royal Colleges, learned societies,
professional organisations and patient interest groups. (Appendix f)

Who are these guidelines for?

These guidelines can be appropriately adapted and used by all hospital practitioners. This will inform
the development of more detailed local protocols and ensure that important standard principals for
infection prevention are incorporated. Consequently, they are aimed at hospital managers, members of
hospital infection control teams, and individual health care practitioners. At an individual level, they are
intended to influence the quality and clinical effectiveness of infection prevention decision-making.

How are these guidelines structured?

Interventions in each set of guideline recommendations are divided into four parts:

J a headline statement that describes the key issue being addressed;

J then a synthesis of the related evidence is described;

o next, the guideline recommendation(s) with a corresponding evidence grade is listed;
J a bibliography listing the evidence cited concludes each set of recommendations.

m
X
@
*
=
-2
Ad
1)
i,
®
-
®
-
(o]
®

How can these guidelines be used to improve your clinical effectiveness?

In addition to informing the development of detailed local operational protocols, these guidelines can
be used as a benchmark for determining appropriate infection prevention decisions and, as part of
reflective practice, to assess clinical effectiveness. They also provide a baseline for clinical audit,
evaluation and education and facilitate ongoing quality improvements.




The concluding section of these guidelines focuses on important issues for clinical governance and

includes a discussion of:

J issues associated with implementation, audit and education;
J quality standards;28
. avenues for further research.

How much will it cost to implement these guidelines?

Significant additional costs are not anticipated in implementing these guidelines. However, where
current equipment or resources do not facilitate the implementation of the guidelines, or where staff
levels of adherence to current guidance are poor, there may be an associated increase in costs. Given
the social and economic costs of hospital acquired infection, the consequences associated with not
implementing these guidelines would be unacceptable to both patients and health care professionals.

When will these guidelines be updated?

Periodic searches will be undertaken for new evidence in this field and these guidelines will be
reviewed during the summer of 2002.
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Standard Principles for preventing hospital-acquired infections

Standard Principles provide guidance on infection control precautions that should be applied by all
health care practitioners to the care of all hospital in-patients all the time. These recommendations
are not detailed procedural protocols and need to be incorporated into local guidelines. The
recommendations are divided into four distinct interventions:

1. hospital environmental hygiene;
2. hand hygiene;
3. the use of personal protective equipment;

4. the use and disposal of sharps.

These guidelines do not address the additional infection control requirements of specialist settings,
such as the operating department.

Intervention 1
Standard Principles for Hospital Environmental Hygiene

Good hospital hygiene is an integral and important component of a strategy for preventing hospital-
acquired infections

This section discusses the evidence upon which recommendations for the maintenance of hospital
environ-mental hygiene are based. Hospital environmental hygiene encompasses a wide range of
routine activities that are generally considered to be central to the prevention of hospital-acquired

infection.1,2 They include:
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o cleaning and decontamination, laundry and housekeeping;
J safe collection and disposal of general and clinical waste;
J kitchen and food hygiene.

Maintain a clean hospital environment

Our systematic review revealed little research evidence of an acceptable quality upon which to base
guidance related to the maintenance of hospital environmental hygiene.3 However, there is a large
body of clinical evidence, derived from case reports and outbreak investigations, which identifies
links between poor environmental hygiene and the transmission of microorganisms causing hospital
acquired infection.4,5

Attention has been drawn to falling standards in the cleanliness of hospitals since the introduction

of compulsory comprehensive tendering and the internal market. This has been addressed by the
Infection Control Nurses Association and the Association of Domestic Managers, resulting in the
adoption and publication by the Department of Health, of standards concerning hospital cleanliness.6,7
In addition, existing statutory regulations,8-10 specialist advice 11,12 the Controls Assurance
Standards 13,14 and Clinical Governance,15 provide a framework within which hospital environmental
hygiene can be improved and monitored. More recently the NHS Plan included action to be taken to
improve hospital cleaning.

1. The hospital environment must be visibly clean, free from dust and soilage, and acceptable to
patients, their visitors and staff.  Category 3

2. Where a piece of equipment is used for more than one patient, e.g., commode, bath hoist, it
must be cleaned following each and every episode of use. Category 3
3. Statutory requirements must be met in relation to the safe disposal of clinical waste, laundry

arrangements for used and infected linen, food hygiene and pest control. Category 3
0195-6701/01/0S0021_ 17 $35.00/0 © 2001 Crown copyright

4. All staff involved in hospital hygiene activities must be included in education and training related



to the prevention of hospital-acquired infection.  Category 3
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Intervention 2
Standard Principles for Hand Hygiene

The following section provides the evidence for recommendations concerning hand hygiene practice.
The difficulty of designing and conducting ethical, randomised controlled trials in the field of hand
hygiene means that recommendations in these areas are based on expert opinion derived from
systematically retrieved and appraised professional, national and international guidelines.

The areas discussed include:

J assessment of the need to decontaminate hands;

o the efficacy of hand decontamination agents and preparations;

J the rationale for choice of hand decontamination practice;

o technique for hand decontamination;

J care to protect hands from the adverse effects of hand decontamination practice.

Why is hand decontamination crucial to the prevention of hospital-acquired infection?

Evidence from two previous reviews 1-2 clearly demonstrates that in outbreak situations contaminated
hands are responsible for transmitting infections. Our systematic review 3 indicates that effective hand
decontamination can significantly reduce infection rates in gastro-intestinal infections 4,5 and in high
risk areas, such as intensive care units.6-8

Overviews of epidemiological evidence 9-11 conclude that hand mediated transmission is a major
contributing factor in the current infection threats to hospital in-patients. These include both methicillin-
sensitive and methicillin-resistant Staphylococcus aureus, and multi-resistant Gramnegative aerobes
and enterococci. However, there is some contention as to the benefits of hand hygiene as a primary
prevention measure in routine clinical practice as distinct from high-risk areas.

The transmission of microorganisms from one patient to another via the hands, or from hands that
have become contaminated from the environment, can result in adverse outcomes. Primary exogenous
infection is a direct clinical threat where microorganisms are introduced into susceptible sites, such as
surgical wounds, intravascular cannulation sites or catheter drainage systems. Secondary endogenous
infection creates an indirect clinical threat where potential pathogens transmitted by the hands
establish themselves as temporary or permanent colonisers of the patient and subsequently causes
infection at susceptible sites.

Expert consensus groups agree that effective hand decontamination results in significant reductions in
the carriage of potential pathogens on the hands and logically decreases the incidence of preventable
HAI leading to a reduction in patient morbidity and mortality.12-16

When must you decontaminate your hands in relation to patient care?
Decontamination refers to the process for the physical removal of blood, body fluids, and transient
microor-ganisms from the hands, i.e., handwashing, and/or the destruction of microorganisms, i.e.,
hand antisepsis.12

Our review of expert opinion suggests that, in deciding when it is necessary to decontaminate
hands,four key factors need to be considered:12-15

J the level of the anticipated contact with patients or objects;

J the extent of the contamination that may occur with that contact;
J the patient care activities being performed;

J the susceptibility of the patient.

Patients are put at potential risk of developing a hospital-acquired infection when a health care
practitioner caring for them has contaminated hands. Hands must be decontaminated before every
episode of care that involves direct contact with patients’ skin, their food, invasive devices or dressings.
Current expert opinion supports the rationale that hands need to be decontaminated after completing
an episode of patient care to minimise cross contamination of the environment.12-15
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5. Hands must be decontaminated immediately before each and every episode of direct patient
contact/care and after any activity or contact that potentially results in hands becoming contaminated.
Category 3
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Is any one hand cleaning preparation better than another?

Our systematic review 1 revealed 25 acceptable studies concerning the effectiveness of various
preparations for the decontamination of hands.2-26 The preparations considered were: plain soap

and water, antimicrobial handwashes, and alcohol handrubs. In general, the studies were complex in
design, reliant upon laboratory conditions rather than ‘in use’ conditions for their findings and based on
small samples. Antimicrobial preparations are those that kill or inhibit microorganisms, e.g., alcohol,
chlorhexidine. Overall there was no compelling evidence to favour the general use of antimicrobial
handwashing agents over soap, or one antimicrobial agent over another.

When deciding which hand decontamination preparation to use, the practitioner must consider the
need to remove transient and/or resident hand flora. Preparations with a residual effect are not
normally necessary for everyday clinical practice but may be used for some invasive procedures and in
outbreak situations. Practitioners need to be aware that research suggests that:
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e Soap and water is as effective as handwashing preparations containing antimicrobial agents for
decontaminating hands and removing transient microorganisms.27,28

¢ Alcohol-based handrubs are not effective in removing physical dirt or soiling.27,28

¢ Alcohol-based handrubs are more effective in destroying transient microorganisms than
antimicrobial handwashing agents or soap and water, and give a greater initial reduction in hand
flora.8,9,21,24,26

* Handrubs containing alcohol alone as the active ingredient have no residual effect.9,17

* Preparations containing antimicrobial agents are more effective in removing resident
microorganisms than those without an antimicrobial agent.2,3,11,13,14,22,23,26

e Preparations containing antimicrobial agents have different effects on specific
microorganisms.8,22,23,26

What is important is that health care practitioners use an appropriate preparation to decontaminate
their hands. Our review of expert opinion 27-30 suggests that the acceptability of agents and
techniques is an essential criterion for the selection of preparations for hand hygiene. Acceptability of
preparations is dependent upon the ease with which the preparation can be used in terms of time and
access together with their dermatological effects.27-30

Choice of decontamination: is it always necessary to wash hands to achieve decontamination?

Choosing the method of decontaminating hands will depend upon the assessment of what is
appropriate for the episode of care, what is practically possible, available resources and, to some
degree, personal pReferences based on the acceptability of preparations or materials.

In general, effective handwashing with a liquid soap will remove transient microorganisms and

render the hands socially clean. This level of decontamination is sufficient for general social contact
and most clinical care activities. The use of an antimicrobial liquid soap preparation will reduce
transient microorganisms and resident flora, and result in hand antisepsis.27-30 The effective use of
alcohol-based handrubs on contaminated hands will also result in substantial reductions of transient
microorganisms, although alcohol is not effective at removing dirt and organic material.27 However,
alcohol handrubs offer a practical and acceptable alternative to handwashing when the hands are not
grossly soiled and are increasingly being recommended for routine use.27,29,30

6. Hands that are visibly soiled or potentially grossly contaminated with dirt or organic material must be
washed with liquid soap and water. Category 3

7. Apply an alcohol-based hand rub or wash hands with liquid soap and water to decontaminate hands
between caring for different patients, or between different caring activities for the same patient.
Category 3
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Is hand decontamination technique important?

Investigations into the technique of hand decontamination are limited. Those identified for possible
inclusion in our systematic review were generally descriptive, with small samples and did not meet our
inclusion criteria.1 Recommendations are therefore based on existing expert opinion that the duration
of hand decontamination, the exposure of all aspects of the hands and wrists to the preparation being
used, the use of vigorous rubbing to create friction, thorough rinsing in the case of handwashing, and
ensuring that hands are completely dry are key factors in effective hand hygiene and the maintenance
of skin integrity.2-5

Does hand decontamination damage skin?

Our systematic review 1 found no consistent evidence to suggest that any product currently in use
caused more skin irritation and damage than another.6-18 Skin damage is generally associated with
the detergent base of the preparation and/or poor handwashing technique. However, the frequent
use of hand preparation agents may cause damage to the skin. A recent study 19 suggests that the
normal hand flora is altered when skin has been damaged and this may result in increase carriage

of pathogens responsible for hospital-acquired infection. In addition, the irritant and drying effects of
hand preparations have been identified as one of the reasons why health care practitioners fail to
adhere to hand hygiene guidelines.20-24 The introduction of preparations that contain emollients and
moisturisers seeks to address this problem. Expert opinion agrees that hand care is an important factor
in maintaining regular hand decontamination practices and assuring the health and safety of health
care practitioners.2-5

8. Remove all wrist and ideally hand jewellery at the beginning of each clinical shift before reqular hand
decontamination begins. Cuts and abrasions must be covered with waterproof dressings.
Category 3

9. Effective handwashing technique involves three stages: preparation, washing and rinsing, and
drying. Preparation requires wetting hands under tepid running water before applying liquid soap or
an antimicrobial preparation. The handwash solution must come into con-tact with all the surfaces of
the hand. The hands must be rubbed together vigorously for a minimum of 10-15 seconds, paying
particular attention to the tips of the fingers, the thumbs and the areas between the fingers. Hands
should be rinsed thoroughly prior to drying with good quality paper towels. Category 3

10. When decontaminating hands using an alcohol handrub, hands should be free of dirt and organic
material. The handrub solution must come into contact with all surfaces of the hand. The hands must
be rubbed together vigorously, paying particular attention to the tips of the fingers, the thumbs and the
areas between the fingers, and until the solution has evaporated and the hands are dry. Category 3
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11. Apply an emollient hand cream regularly to protect skin from the drying effects of reqular hand
decontamination. If a particular soap, antimicrobial handwash or alcohol product causes skin irritation,
seek occupational health advice. Category 3
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Intervention 3
Standard Principles for the Use of Personal Protective Equipment

This section discusses the evidence and associated recommendations for the use of personal
protective equipment by health care practitioners in general care settings and includes the use of
aprons, gowns, gloves, eye protection, face masks. Where appropriate, in addition to the grade of the
evidence underpinning the recommendations there is an indication of a Health and Safety

(H&S) requirement.

Infection control dress code - protect your patients and yourself!

Expert opinion suggests that the primary uses of personal protective equipment are to protect staff
and reduce opportunities for transmission of microorganisms in hospitals.1,2 A trend to eliminate the
unnecessary wearing of aprons, gowns and masks in general care settings has evolved over the past
twenty years due to the absence of evidence that they are effective in preventing HAI.1

The decision to use or wear personal protective equipment must be based upon an assessment of the
level of risk associated with a specific patient care activity or intervention and take account of current
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health and safety legislation.3-6

12. Select protective equipment on the basis of an assessment of the risk of transmission of
microorganisms to the patient, and the risk of contamination of health care practitioners’ clothing and
skin by patients’ blood, body fluids, secretions and excretions.  Category 3/H&S
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Gloves: their uses and abuses

Since the mid-1980s the use of gloves as an element of personal protective equipment has become an
every-day part of clinical practice for health care practitioners.1-5 Expert opinion agrees that there are
two main indications for the use of gloves in preventing HAI: 1-6

e to protect hands from contamination with organic matter and microorganisms;

* to reduce the risks of transmission of microorganisms to both patients and staff.
To glove or not to glove?

Gloves should not be worn unnecessarily as their prolonged and indiscriminate use may cause
adverse reactions and skin sensitivity.7-15 As with all items of personal protective equipment 15 the
need for gloves and the selection of appropriate materials must be subject to careful assessment of the
task to be carried out and its related risks to patients and health care practitioners. Risk assessment
should include consideration of:

e who is at risk (whether it is the patient or the health care practitioner) and whether sterile or
non-sterile gloves are required;

e the potential for exposure to blood, body fluids, secretions and excretions;

e contact with non-intact skin or mucous membranes during general care and
invasive procedures.

Gloves must be discarded after each care activity for which they were worn in order to prevent the
transmission of microorganisms to other sites in that individual or to other patients. Washing gloves
rather than changing them is not safe.16

Gloves leak!

Our systematic review 17 identified six studies 18-23 that provided evidence that gloves used for
clinical practice leak when apparently undamaged. In terms of leakage, gloves made from natural
rubber latex (NRL) performed better than vinyl gloves in laboratory test conditions. No in-use studies
other than those conducted in the operating theatre were found. However, there was no direct evidence
that gloves that leaked resulted in the transmission of infection. In the period following this research,
revised standards relating to the manufacture of medical gloves for single use have been devised and
implemented.24-26

Expert opinion supports the view that the integrity of gloves cannot be taken for granted and
additionally, hands may become contaminated during the removal of gloves.1-5 Therefore, the use of
gloves as a method of barrier protection reduces the risk of contamination but does not eliminate it.
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Hands are not necessarily clean because gloves have been worn.

13. Gloves must be worn for invasive procedures, contact with sterile sites, and non-intact skin, mucous
membranes, and all activities that have been assessed as carrying a risk of exposure to blood, body
fluids, secretions and excretions; and when handling sharp or contaminated instruments.

Category 3/H&S

14. Gloves should be worn as single use items. Put gloves on immediately before an episode of patient
contact or treatment and remove them as soon as the activity is completed. Change gloves between
caring for different patients, or between different care/treatment activities for the same patient.

Category 3/H&S

15. Gloves must be disposed of as clinical waste and hands should be decontaminated following the
removal of gloves. Category 3
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Making choices

Expert opinion is quite clear about when gloves must be used by health care practitioners in general
clinical practice.1-6 Having decided that gloves should be used for a health care activity, the
practitioner must make a choice between the use of:

e sterile or non-sterile gloves, based on contact with susceptible sites or clinical devices;

e surgical or examination gloves, based on the aspect of care or treatment to be undertaken.

NHS Trusts need to provide gloves that conform to European Community Standard (CE), and which
are acceptable to health care practitioners.7-14 Gloves are available in a variety of materials, the most
common being natural rubber latex (NRL) and synthetic materials. NRL remains the material of choice
due to its efficacy in protecting against bloodborne viruses 15-18 and properties that enable the wearer
to maintain dexterity. The problem of patient or health care practitioner sensitivity to NRL proteins must
be considered when deciding on glove materials.

A considerable body of evidence suggests that cornstarch powder, used to assist in the donning of
gloves, is harmful and is associated with adhesions, latex allergy, and increasing risks of infection
associated with invasive devices contaminated with cornstarch powder.19 As a consequence, expert
opinion strongly advises that powdered gloves should not be used in health care.1,14

Synthetic materials are generally more expensive than NRL and due to certain properties may not be
suitable for all purposes.1 Nitrile gloves have the same chemical range as NRL and may also lead to
sensitivity problems. Vinyl gloves made to European Community standards provide the same level of
protection as NRL.20 Polythene gloves are not suitable for clinical use due to their permeability and
tendency to damage easily.21,22

16. Gloves conforming to European Community (CE) standards and of an acceptable quality must be
available in all clinical areas. H&S

17. Alternatives to natural rubber latex (NRL) gloves must be available for use by practitioners and
patients with NRL sensitivity. H&S

18. Powdered and polythene gloves should not be used in health care activities. Category 2/H&S
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Aprons or gowns?

Our systematic review 1 identified a variety of a studies, including two randomised controlled trials,

that focused on the use of gowns in special care units.2-10 None of the studies identified supported
the routine use of gowns in general or specialist clinical settings. However, expert opinion suggests
that protective clothing should be worn by all health care practitioners when contamination with blood,
body fluids, secretions, and excretions (with the exception of sweat), or when close contact with the
patient, materials or equipment may lead to contamination of the clothing with microorganisms.11-13
Plastic aprons are recommended for general use.13 Full body gowns need only be used where there is
the possibility of extensive splashing of blood, body fluids, secretions or excretions and should be fluid
repellent.13

19. Disposable plastic aprons should be worn when there is a risk that clothing or uniform may become
exposed to blood, body fluids, secretions and excretions, with the exception of sweat. Category 3/
H&S

20. Full body, fluid repellent gowns should be worn where there is a risk of extensive splashing of
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blood, body fluids, secretions and excretions, with the exception of sweat, onto the skin of health care
practitioners.  Category 3/H&S

21. Plastic aprons should be worn as single use items for one procedure or episode of patient careand
then discarded and disposed of as clinical waste. Category 3/H&S
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When are a face mask, eye protection or other facial protection necessary?

Our systematic review 1 failed to reveal any robust experimental studies that suggested any clinical
benefit from wearing surgical masks to protect patients during routine ward procedures such as wound
dressing or invasive medical procedures.2-6

Personal respiratory protection is required in certain respiratory diseases, e.g., TB 7 and where
patients who are severely immunocompromised are at an increased risk of infection. In these
instances, surgical masks are not effective protection and specialised respiratory protective equipment
(RPE) should be worn.8,9

In our systematic review,1 one non-randomised crossover clinical trial 10 of different protective
eyewear indicated that they offered protection against physical splashing of infected substances into
the eyes (although not on 100 percent of occasions). Despite heightened awareness of the background
incidence of eye splashing, there was no statistically significant difference in health care practitioners’
use of eye protection on entry to the study and at its conclusion. Expert opinion recommends that face
and eye protection reduce the risk of occupational exposure of health care practitioners to splashes of
blood, body fluids, secretion or excretions.4,11-13

22. Face masks and eye protection should be worn where there is a risk of blood, body fluids,
secretions and excretions splashing into the face and eyes. Category 3/H&S

23. Respiratory protective equipment should be used when clinically indicated.  Category 3/H&S
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Intervention 4
Standard Principles for the Safe Use and Disposal of Sharps

This section discusses the evidence and associated recommendations for the safe use and disposal
of sharps in general care settings and includes minimising the risks associated with sharps use and
disposal and the use of needle protection devices. Where appropriate, in addition to the grade of
evidence underpinning the recommendations, there is an indication of a Health and Safety (H&S)
legislation requirement.

Sharps injuries - what’s the problem?

The safe handling and disposal of needles and other sharp instruments should form part of an overall
strategy of clinical waste disposal to protect staff, patients and visitors from exposure to blood borne
pathogens.1 The incidence of injuries caused by sharps varies across clinical settings and is difficult to
compare due to different denominators for data collection. In the United States of America (USA) it is
estimated that 600,000 to 800,000 injuries occur per year.2,3 United Kingdom (UK) audit data suggests
that of the occupational injuries that occur in hospitals, 16 percent are attributable to sharps injuries.4
Furthermore, it is likely that these institutional reports provide an underestimate of actual injuries by 50
percent.3,5-11 In general clinical settings, sharps injuries are predominantly caused by needle devices
and associated with venepuncture, administration of medication via intravascular lines and recapping
of needles during the disassembly of equipment.2,11-18 All sharps injuries are considered to be
potentially preventable.

The average risk of transmission of bloodborne pathogens following a single percutaneous exposure
has been estimated to be:19

e Hepatitis B Virus (HBV) 33.3 percent (1 in 3)

e Hepatitis C Virus (HCV) 3.3 percent (1 in 30)

* Human Immunodeficiency Virus (HIV) 0.31 percent (1 in 319)

National and international guidelines, are consistent in their recommendations for the safe use and
disposal of sharp instruments and needles.20-23 As with many infection prevention and control
policies, the assessment and management of the risks associated with the use of sharps is paramount
and safe systems of work and engineering controls must be in place to minimise any identified risks.24
Any health care worker experiencing an occupational exposure to blood or body fluids needs to be
assessed for the potential risk of infection by a specialist practitioner, e.g., physician, occupational
health nurse, and tested and offered vaccination or chemoprophylaxis if appropriate.25

24. Sharps must not be passed directly from hand to hand and handling should be kept to a minimum.
Category 3/H&S

25. Needles must not be bent or broken prior to use or disposal. Category 3/H&S
26. Needles and syringes must not be disassembled by hand prior to disposal.  Category 3/H&S
27. Needles should not be recapped.  cCategory 3/H&S

28. Used sharps must be discarded into a sharps container (conforming to UN3291 and BS 7320
standards) at the point of use. These must not be filled above the mark indicating that they are full.
Containers in public areas must not be placed on the floor and should be located in a safe position.
Category 3/H&S
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Do needle protection devices reduce avoidable injuries?

Expert advice encourages health care providers and their employees to pursue safer methods of
working through considering the benefits of new safety devices.1 The incidence of sharps injuries has
led to the development of needlestick-prevention devices in eleven different product groups.2 They
are designed to minimise the risk of operator injury during venepuncture, intravenous therapy and
injections, and so-called ‘downstream’ injuries occurring following the disposal of sharps and often
involving housekeeping or portering staff responsible for the collection of sharps disposal units.
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Our systematic review 3 failed to identify any convincing evidence that needlestick-prevention devices
were responsible for any significant impact on injury rates.4-9 This was primarily due to the lack of
well-designed, controlled intervention studies.

It would seem to be logical that where needle-free or other protective devices are used, there should
be a resulting reduction in sharps injuries. However, some studies identify a range of barriers to the
expected reduction in injuries, these include staff resistance to new devices, complexity of device
operation or improper use, and poor training.2,4 A comprehensive report and product review conducted
in the USA provides background information and guidance on the need for and use of needlestick-
prevention devices in four clinical applications:2

e delivering intravenous (IV) medications;
e delivering intramuscular and subcutaneous medications;

e introducing IV catheters;

collecting blood.

The report identifies that none of the devices evaluated are without limitations in relation to cost,
applicability and effectiveness. Some of the devices available are more expensive, may not be
compatible with existing equipment, and paradoxically, may be associated with an increase in
bloodstream infection rates.10-12

In the USA, the Occupational Safety Health Administration (OSHA) and the National Institute for
Occupational Safety and Health (NIOSH) suggest that a thorough evaluation of any device is essential
before purchasing decisions are made.13,14 The evaluation should ensure that the safety feature
works effectively and reliably, that the device is acceptable to health care practitioners and that it does
not adversely affect patient care.

29. Consider the use of needlestick-prevention devices where there are clear indications that they will
provide safe systems of working for healthcare practitioners. Category 3/H&S

30. Conduct a rigorous evaluation of needlestick-prevention devices to determine their effectiveness,
acceptability to practitioners, impact on patient care and cost benefit prior to widespread introduction.
Category 3
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Guidelines for preventing infections associated
with the insertion and maintenance of short-term
indwelling urethral catheters in acute care

These guidelines focus on providing evidence-based recommendations for preventing hospital-

acquired infections associated with the use of short-to-medium term indwelling urethral catheters in
acute care settings. These recommendations are not detailed procedural protocols and need to be
incorporated into local guidelines. The recommendations are divided into four distinct interventions:

1. Assessing the need for catheterisation;
2. Selection of catheter type;
3. Aseptic catheter insertion;

4. Catheter maintenance.
Intervention 1

Assessing the Need for Catheterisation
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Catheterising patients places them in significant danger of acquiring a urinary tract infection. The
longer a catheter is in place, the greater the danger There is consistent evidence that a significant
number of hospital-acquired infections are related to urinary catheterisation.1-4 The risk of infection
is associated with the method and duration of catheterisation, the quality of catheter care and host
susceptibility. The prevalence of catheterised patients in hospitals in England is 12.6 percent.5 The
highest incidence of infection is associated with indwelling urethral catheterisation. 6 Many of these
infections are serious and lead to significant morbidity. Between 20 and 30 percent of catheterised
patients develop bacteriuria, of whom 2-6 percent develop symptoms of urinary tract infection (UTI).6
The risk of acquiring bacteriuria is approximately 5 percent for each day of catheterisation.7,8 Of
patients with a UTI, 1-4 percent develops bacteraemia and, of these, 13-30 percent die.1,2 Duration of
catheterisation is strongly associated with risk of infection, i.e., the longer the catheter is in place, the
higher the incidence of urinary tract infection.6

Advice from best practice emphasises the importance of documenting all procedures involving the
catheter or drainage system in the patient’s records 1 and providing patients with adequate information
in relation to the need, insertion, maintenance and removal of their catheter.1

1. Only use indwelling urethral catheters after considering alternative methods of management.

Category 3
2. Review regularly the patient’s clinical need for continuing urinary catheterisation and
remove the catheter as soon as possible. Category 3
3. Document catheter insertion and care. Category 3
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Intervention 2
Selection of Catheter Type
Is one catheter better than another?

Our systematic review 1 identified three experimental studies that compared the use of latex with
silicone catheters.2-4 No significant difference in the incidence of bacteriuria was found. Four studies
compared the use of silver coated (silver alloy or silver oxide) catheters with silicone, hydrogel or Teflon
latex.5-8 A systematic review and meta-analysis of these and other studies found that silver alloy (but
not silver oxide) catheters were associated with a lower incidence of bacteriuria.9,10 However, silver
alloy coated indwelling urethral catheters are not currently available in the UK.

Evidence from best practice indicates that the incidence of catheter-associated infection in the short
term is not influenced by any particular type of catheter material. 11,12 However, many practitioners
have strong preferences for one type of catheter over another. This preference is often based on
clinical experience, patient assessment, and which materials induce the least allergic response.
Smaller gauge catheters with a 10 ml balloon minimise urethral trauma, mucosal irritation and residual
urine in the bladder, all factors that predispose to catheter-associated infection.13

4. Choice of catheter material will depend on clinical experience, patient assessment and anticipated
duration of catheterisation. Category 3

5. Select the smallest gauge catheter that will allow free urinary outflow. A catheter with a 10 ml balloon
should be used. Urological patients may require larger gauge sizes and balloons. Category 3
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Intervention 3
Aseptic Catheter Insertion
Catheterisation is a skilled aseptic procedure

Principles of good practice, clinical guidance 1,2 and expert opinion 3-7 agree that urinary catheters
must be inserted using sterile equipment and an aseptic technique. Expert opinion indicates that
there is no advantage in using antiseptic preparations for cleansing the urethral meatus prior to
catheter insertion.1,8 Urethral trauma and discomfort will be minimised by using an appropriate sterile,
singleuse lubricant or anaesthetic gel. Ensuring healthcare practitioners are trained and competent

in the insertion of urinary catheters will minimise trauma, discomfort and the potential for catheter-
associated infection.1,3,7,9

6. Catheterisation is an aseptic procedure. Ensure that health care personnel are trained and
competent to carry out urethral catheterisation. Category 3

7. Clean the urethral meatus prior to the insertion of the catheter. Category 3

8. Use an appropriate lubricant from a single use container to minimise urethral trauma and
infection. Category 3
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Intervention 4
Catheter Maintenance
Leave the closed system alone!

Maintaining a sterile, continuously closed urinary drainage system is central to the prevention of
catheter-associated infection.1-6 The risk reduces from 97 percent with an open system to 8-15
percent when a sterile closed system is employed.7-9 Breaches in the closed system, such as
unnecessary emptying of the urinary drainage bag or taking a urine sample, will increase the risk of
catheter-related infection and should be avoided.4,9,10 Hands must be decontaminated and clean,
non-sterile gloves worn before manipulation.

There is no evidence as to how often catheters should be changed. Best practice suggests changing
only when necessary, i.e., according to either the manufacturers recommendations or the patient’s
clinical need.4,6 Reflux of urine is associated with infection and, consequently, drainage bags should
be positioned in a way that prevents back-flow of urine.4,5 It is also recommended that urinary
drainage bags should be hung on an appropriate stand that prevents contact with the floor.9

A number of studies have investigated the addition of disinfectants and antimicrobials to drainage
bags as a way of preventing catheter-associated infection.11 Three acceptable studies 12-14 from our
systematic review 15 demonstrated no reduction in the incidence of bacteriuria following the addition
of hydrogen per-oxide or chlorhexidine to urinary drainage bags. Urinary drainage bags should be
changed when clinically indicated and/or in line with the manufacturer’'s recommendations.

9. Connect indwelling urethral catheters to a sterile closed urinary drainage system. Category 3

10. Ensure that the connection between the catheter and the urinary drainage system is not broken
except for good clinical reasons, e.g., changing the bag in line with manufacturer’s recommendation.
Category 3

11. Decontaminate hands and wear a new pair of clean, non-sterile gloves before manipulating a
patient’s catheter and decontaminate hands after removing gloves. Category 3

12. Obtain urine samples from a sampling port using an aseptic technique. Category 3

13. Position urinary drainage bags below the level of the bladder on a stand that prevents con-tact with
the floor. Where such drainage cannot be maintained, e.qg., during moving and handling, clam

the urinary drainage bag tube and remove the clamp as soon as dependent drainage can be

resumed. Category 3

14. Empty the urinary drainage bag frequently enough to maintain urine flow and prevent reflux. Use a
separate and clean container for each patient and avoid contact between the urinary drainage tap and
container. Category 3

15. Do not add antiseptic or antimicrobial solutions into urinary drainage bags. Category 1
16. Do not change catheters unnecessarily or as part of routine practice. Category 3
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Appropriate maintenance minimises infections

e Meatal cleansing with antiseptic solutions is unnecessary.

Our systematic review 1 considered six acceptable studies that compared meatal cleansing with

a variety of antiseptic/antimicrobial agents or soap and water. No reduction was demonstrated in
bacteriuria when using any of these preparations for meatal care compared with routine bathing or
showering.2-7

Expert opinion 8-10 and another systematic review 11 support the view that vigorous meatal cleansing
is not necessary and may increase the risk of infection and that daily routine bathing or showering is all
that is needed to maintain meatal hygiene.

17. Routine personal hygiene is all that is needed to maintain meatal hygiene.  Category 1
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* [Irrigation, instillation and washout do not prevent infection.

Systematic review evidence failed to demonstrate any beneficial effect of bladder irrigation, instillation
or washout with a variety of antiseptic or antimicrobial agents in preventing catheter-associated
infection.1-9

Evidence from best practice supports the above and indicates that the introduction of such agents
may have local toxic effects and contribute to the development of resistant microorganisms. However,
continuous or intermittent bladder irrigation may be indicated during urological surgery or to manage
catheter obstruction.10-14

18. Bladder irrigation, instillation and washout do not prevent catheter-associated infection. Category 2
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Guidelines for preventing infections associated
with the insertion and maintenance of central

venous catheters
Background

Bloodstream infections associated with the insertion and maintenance of central venous catheters
(CVC) are among the most dangerous complications that can occur, worsening the severity of the
patients’ underlying ill health, prolonging the period of hospitalisation and increasing the cost of care.1-
6 Every year, almost 6,000 patients in the UK acquire a catheter-related bloodstream infection.5,7

Catheter-related bloodstream infection (CR-BSI) involves the presence of systemic infection and
evidence implicating the CVC as its source, i.e., the isolation of the same microorganism from blood
cultures as that shown to be significantly colonising the CVC of a patient with clinical features of
bacteraemia. Colonisation of the catheter, or catheter-related infection (CR-infection), refers to a
significant growth of microorganisms on either the endoluminal or the external catheter surface
beneath the skin in the absence of systemic infection.7-10

The microorganisms that colonise catheter hubs and the skin adjacent to the insertion site are the
source of most CR-BSI. Coagulase-negative staphylococci, particularly Staphylococcus epidermidis,
are the most frequently implicated microorganisms associated with CR-BSI. Other microorganisms
commonly involved include Staphylococcus aureus, Candida species and enterococci.9
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CR-BSI is caused either by cutaneous microorganisms that contaminate the catheter during insertion
or migrate along the catheter track, or microorganisms from the hands of health care workers that
contaminate and colonise the catheter hub during care interventions.7
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The guidelines

These guidelines focus on providing evidence-based recommendations for preventing hospital-
acquired infections associated with the use of central venous catheters in patients who are four

years of age or older. These recommendations are not detailed procedural protocols and need

to be incorporated into local guidelines. Additionally, various important specialist areas of patient
management were beyond our remit and are not addressed in these guidelines, e.g., the diagnosis and

treatment of CR-BSI.

The recommendations are divided into seven distinct interventions:

1

W

6.
7.

. selection of catheter type;

. selection of catheter insertion site;

. aseptic technique during catheter insertion;
. cutaneous antisepsis;

. catheter and catheter site care;

catheter replacement strategies;

antibiotic prophylaxis.

Intervention 1

Selection of Catheter Type

Selecting the right catheter for the right patient can minimise the risk of infection

Different types of CVC are available, i.e.:

The selection of the most appropriate catheter for each individual patient may reduce the risk of

made of different materials;

have one or more lumens;

impregnated with antimicrobial or antiseptic agents or heparin-bonded;
cuffed and designed to be tunnelled;

having totally implantable ports.

subsequent CR-BSI.

Catheter material

Although catheter material may be an important determinant in the risk of infection associated with
CVC,1 evidence available to HICPAC when developing their guidelines in 1995/6 was inconclusive and
they were unable to draw any appropriate conclusions about the contribution of catheter material to
CR-infections.2 There is no additional evidence that demonstrates conclusively that CR-infection rates
vary with different materials.3 In England, short-term CVC are almost always made of polyurethane

and long-term tunnelled catheters are usually made of silicone.
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Number of catheter lumens

HICPAC states that clinicians often preferred multi-lumen CVC because they permitted the concurrent
administration of various fluids and medications and haemodynamic monitoring among critically ill
patients.1 They examined several randomised controlled trials and other studies which suggested
that multi-lumen catheters were associated with a higher risk of infection than were single lumen
catheters.2-6 However, other studies examined by HICPAC failed to demonstrate a difference in the
rates of CR-BSI.7-8

HICPAC noted that multi-lumen catheter insertion sites may be particularly prone to infection because
of increased trauma at the insertion site or because multiple ports increase the frequency of CVC
manipulation. 4-5 HICPAC also noted that although patients with multi-lumen catheters tend to be more
ill than those without such catheters, the infection risk observed with these catheters may have been
independent of the patient’s underlying disease severity.6

1. Use a single-lumen catheter unless multiple ports are essential for the management
of the patient.  Category 2

2. If total parenteral nutrition is being administered, use one central venous catheter or lumen
exclusively for that purpose. Category 2
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Tunnelled and totally implantable ports

Surgically implanted (tunnelled) CVC, e.g., Hickman ~ catheters, are commonly used to provide
vascular access (and stable anchorage) to patients requiring long-term intravenous therapy.
Alternatively, totally implantable intravascular devices, e.g., Port-A-Cath, " are also tunnelled under the
skin but have a subcutaneous port or reservoir with a self-sealing septum that is accessible by needle
puncture through intact skin.

HICPAC examined multiple studies that compared the incidence of infection associated with long-
term tunnelled CVC and/or totally implantable intravascular devices with that from percutaneously
(nontunnelled) inserted CVC.1 Although in general most studies reported a lower rate of infection in
patients with tunnelled CVC,2-10 some studies (including one randomised controlled trial) found no
significant difference in the rate of infection between tunnelled and non-tunnelled catheters.11,12
Additionally, most studies examined by HICPAC concluded that totally implantable devices had the
lowest reported rates of CR-BSI compared to either tunnelled or non-tunnelled CVC.13-23

Additional evidence examined studies of efficacy of tunnelling to reduce CR-infections in patients with
short-term CVC. One randomised controlled trial demonstrated that subcutaneous tunnelling of short
term CVC inserted into the internal jugular vein reduced the risk for CR-BSI.24 In a later randomised

controlled trial, the same investigators failed to show a statistically significant difference in the risk for
CR-BSI for subcutaneously tunnelled femoral vein catheters.25

An additional meta-analysis of randomised controlled trials analysed data focused on the efficacy

of tunnelling short-term central venous catheters to prevent CR-infections.26 Data synthesis
demonstrated that tunnelling decreased catheter colonisation by 39% and decreased CR-BSI by

44% in comparison with non-tunnelled placement. The majority of the benefit in the decreased rate of
catheter-sepsis came from one trial at the internal jugular site. The reduction in risk was not significant
when the data from five subclavian catheter trials were pooled. Tunnelling was not associated with
increased risk of mechanical complications from placement or technical difficulties during placement.
However, these outcomes were not rigorously evaluated. This meta-analysis concluded that tunnelling
decreased CR-infections. However, a synthesis of the evidence in this meta-analysis does not support
routine subcutaneous tunnelling of short-term subclavian venous catheters until its efficacy is evaluated
at different placement sites and relative to other interventions.

3. Use a tunnelled catheter or an implantable vascular access device for patients in whom long-term
(>30 days) vascular access is anticipated. Category 2
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Antimicrobial impregnated CVC

Early studies demonstrating the efficacy of antimicrobial impregnated/coated CVC to reduce CR-BSlIs
were considered by HICPAC, especially a large randomised prospective trial among surgical intensive
care unit patients conducted in 1991. 1 HICPAC concluded that the antimicrobial impregnated/coated
catheters available at that time did not appear to pose any greater risk of adverse effects than did
noncoated catheters but suggested additional randomised controlled trials to evaluate their efficacy,
determine the appropriate situations for their use, and to assess the risk of toxicity and emergence of
resistant bloodstream pathogens.2,3

Additional studies have since demonstrated that antimicrobial impregnated/coated CVC can favourably
influence the incidence of catheter colonisation and CR-BSI in some situations.
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e Chlorhexidine/silver sulphadiazine impregnated catheters

A large randomised controlled trial showed that catheters coated externally (extra-luminally) with
chlorhexidine and silver sulfadiazine were associated with a 44 percent reduction in colonisation and
a 79 percent reduction in CR-BSI.4 However, other studies failed to confirm the efficacy of these
catheters in reducing the incidence of CR-BSI.5,6 A meta-analysis of these three studies concluded
that the use of chlorhexidine/silver sulphadiazine impregnated catheters may decrease the frequency
of CRBSI in those units with a high baseline incidence of CR-BSI (more than 3-4 per 1000 catheters
days) but were not effective in reducing the incidence of CR-BSI when the infection rate was low

for patients with long-duration treatment, e.g., parenteral nutrition, haematologic malignancy.7 A
larger metaanalysis of twelve randomised controlled trials demonstrated that this combination of
antimicrobial agents was effective in reducing catheter colonisation and CR-BSI (by 40 percent) in
patients at highrisk. 8 A ‘high-risk’ patient in this analysis refers to patients in the intensive care unit
and those receiving total parenteral nutrition. A later review of this meta-analysis also concluded

that the shortterm use of these catheters reduced the risk for CR-BSI.9 This last review noted that
microorganisms resistant to the antimicrobial agents used in this device had not been demonstrated in
clinical studies and that reports of anaphylactic reactions to the chlorhexidine component were rare.10

A recent cost-effectiveness study, using data from meta-analyses, other randomised controlled trials,
case-control studies, and safety data, estimated the incremental clinical and economic outcomes
associated with the use of CVC coated with chlorhexidine and silver sulphadiazine compared with

CVC that were not bonded with an antimicrobial agent.11 This study concluded that the use of CVC
coated with these agents in patients at high risk for CR-BSI reduces the incidence of CR-BSI and death
and provides significant savings in costs. It recommended that the use of these catheters should be
considered as part of a comprehensive nosocomial infection control programme.

e Minocycline/rifampin coated catheters

Another major randomised controlled trial, also published in 1997, examined catheters coated intraand
extra-luminally with minocycline and rifampin (active in vitro against both Gram-positive and Gram-
negative bacteria and Candida species) and demonstrated a reduction in colonisation and CRBSI,
particularly in the first 10 days.12

A large, prospective, randomised controlled trial in twelve university-affiliated hospitals in the USA
compared the efficacy of chlorhexidine/silver sulphadiazine-impregnated CVC with minocycline
and rifampin coated CVC and showed the latter to be significantly superior at preventing catheter
colonisation and CR-BSI in high-risk adult patients in whom CVC were in place for three days or
more.13
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Although resistance to minocycline/rifampin coated-catheters has not been demonstrated in clinical
studies, population analysis has not yet been used to determine whether subpopulations of skin
microorganisms develop resistance after prolonged exposure to this device.9 One in vitro study does
suggest that the use of these catheters may lead to drug resistance.14 Conversely, this risk may

be justified in that the use of these devices may reduce the need for systemic antimicrobials, e.g.,
vancomycin.9

Availability

Two types of antimicrobial/antiseptic impregnated CVC are currently licensed for use in the European
Community and are available in England. One (Vantex ~ central venous catheter; Edwards Life
Sciences Critical Care Division) uses a unique technology to bond the antiseptic agent (silver ions)
with the polyurethane during the manufacture of the catheter. The other (ARROWgard Blue ~ ; Arrow
International, Inc.) incorporates two antimicrobial agents (chlorhexidine and silver sulphadiazine)
molecularly bonded onto the surface of the polyurethane catheter material.

Others, including a catheter coated with a combination of minocycline and rifampin (Cook Spectrum ~
; Cook Incorporated), and a CVC with a chlorhexidine and silver sulphadiazine compound molecularly
bonded onto the catheter surface and an internal lumen impregnation of chlorhexidine to the catheter
body, extension lines and hubs (ARROWGgard Plus ~ Arrow International, Inc.), are likely to be licensed
in the European Community within the next twelve months.15

4. Consider the use of an antimicrobial impregnated central venous catheter for adult patients
who require short-term (<10 days) central venous catheterisation and who are at high risk for
CR-BSI. Category 1
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Intervention 2
Selection of Catheter Insertion Site
Selecting the best insertion site for the patient can minimise the risk of infection

Several factors need to be assessed when determining the site of catheter placement, including:

» patient-specific factors (e.g., pre-existing catheters, anatomic deformity, bleeding diathesis,some
types of positive pressure ventilation);

e relative risk of mechanical complications (e.g., bleeding, pneumothorax, thrombosis);

¢ the risk of infection.

HICPAC concluded that the site at which a catheter is placed can influence the subsequent risk of
CRinfection. 1 CVC are generally inserted in the subclavian, jugular or femoral veins, or peripherally
inserted into the superior vena cava by way of the cephalic and basilar veins of the antecubital space.

Subclavian, jugular and femoral placements

Multiple studies examined by HICPAC concluded that CVC inserted into subclavian veins had a

lower risk for infection than those inserted in either jugular or femoral veins, but none of these were
randomised controlled trials.2-7 HICPAC stated that internal jugular insertion sites may pose a greater
risk for infection because of their proximity to oropharyngeal secretions and because CVC at this

site are difficult to immobilise. They noted, however, that mechanical complications associated with
catheterisation might be less common with internal jugular than with subclavian vein insertion.

Although the above studies showed a higher risk of CR-infections associated with internal jugular
site CVC insertion, evidence linking the site of catheter insertion to the risk of infection is often
contradictory.8 While one review 9 described four prospective, observational studies examined by
HICPAC that found the risk for infection was significantly increased with insertion into the internal
jugular vein compared with insertion into the subclavian vein,6,10-12 another prospective study
noted by HICPAC concluded that there was no significant difference in the risk for infection between
subclavian, internal jugular and femoral placements, although colonisation of the catheter was more
frequent in femoral placements.13

There is limited additional evidence in this area. A recent prospective observational study supports
an association between catheter colonisation and femoral site colonisation,14 and a prospective
randomised trial found a higher risk of deep vein thrombosis with femoral placements compared with
subclavian or internal jugular placements.15

Tunnelling may also influence the risk of CR-BSI. In a recent meta-analysis of randomised controlled
trials focused on the efficacy of tunnelling short-term CVC to prevent CR-infection,16 reviewers noted
a large, multicentre prospective trial that demonstrated that internal jugular CR-related infections could
be reduced by subcutaneous tunnellisation.17

There is no additional evidence from randomised controlled trials that assessed the risk for infection
associated with catheter insertion into the subclavian, internal jugular, or femoral vein.9,18

Antecubital placement

Peripherally inserted CVC (PICCs) may be used as an alternative to subclavian or jugular vein
catheterisation. These are inserted into the superior vena cava by way of the cephalic and basilar
veins of the antecubital space. HICPAC stated that they are less expensive, associated with fewer
mechanical complications, e.g., thrombosis, haemothorax, infiltration and phlebitis, and easier to
maintain than short peripheral venous catheters, i.e., a reduced need for frequent site rotation.1
Additionally, evidence examined by HICPAC suggests that PICCs are associated with a lower rate of
infection than that associated with other non-tunnelled CVC,19,20 perhaps because the antecubital
fossa is less colonised by microorganisms, less oily, and less moist than the chest and neck.20,21
HICPAC also noted that an antecubital placement removes the catheter away from endotracheal and
nasal secretions. Finally, they discussed the mean duration of catheterisation for PICCs but noted that
further studies were needed to adequately determine how long PICCs could be safely left in place and
to determine whether routine replacement influenced the risk of associated infection.1
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Studies examined by HICPAC also demonstrated that PICCs were associated with a substantially
lower risk of CR-BSI compared to Hickman catheters.19,23

5. In selecting an appropriate insertion site, assess the risks for infection against the risks of
mechanical complications. Category 3

6. Unless medically contraindicated, use the subclavian site in preference to the jugular or femoral sites
for nontunneled catheter placement. Category 2

7. Consider the use of peripherally inserted catheters as an alternative to subclavian or jugular vein
catheterisation. Category 2
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Intervention 3

Optimum Aseptic Technique During Catheter Insertion

Using optimum aseptic technique during CVC placement will significantly reduce the
risk of infection

The primacy of strict adherence to hand decontamination and aseptic technique as the cornerstone for
preventing CR-related infection is widely accepted. Although this alone seems adequate for preventing
infections associated with the insertion of short peripheral venous catheters, it is recognised that
central venous catheterisation carries a significantly greater risk of infection. However, the level of
barrier precautions needed to prevent infection during CVC insertion was controversial at the time of
the development of the HICPAC guidelines.1

Studies examined by HICPAC concluded that if maximal barrier precautions were used during
CVC insertion, catheter contamination and subsequent CR-related infections could be significantly
minimised.2-5

One of these studies was a prospective randomised trial that tested the efficacy of maximal sterile
barriers to reduce infections associated with long-term nontunneled subclavian silicone catheters.5
When maximal sterile barrier precautions were compared with routine procedures, they significantly
decreased the risk of CR-BSI.5

Maximal sterile barrier precautions involve wearing sterile gloves and gown, a cap, mask and using

a large sterile drape during insertion of the catheter as opposed to routine infection prevention
procedures that involve wearing only sterile gloves and the use of a small drape. In these guidelines,
we refer to this as optimum aseptic technique. However, there is no evidence that wearing a facemask
or cap is important in preventing CR-BSI during catheter insertion.

It has been generally assumed that CVC inserted in the operating theatre posed a lower risk of
infection than did those inserted on inpatient wards or other patient care areas.1 However, data
examined by HIC-PAC from two prospective studies suggests that the difference in risk of infection
depended largely on the magnitude of barrier protection used during catheter insertion, rather than the
surrounding environment, i.e., ward versus operating room.3,5

Other expert reviewers who have examined the above evidence agree that maximal sterile barrier
precautions are essential during CVC placement to reduce the risk of infection.6-10

8. Use optimum aseptic technique, including a sterile gown, gloves, and a large sterile drape, for the
insertion of central venous catheters. Category 2
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Intervention 4

Cutaneous Antisepsis
Appropriate preparation of the insertion site will reduce the risk of catheter-related infection

Microorganisms that colonise catheter hubs and the skin surrounding the CVC insertion site are the
cause of most CR-BSIs.1-3 HICPAC guideline developers regarded skin cleansing/antisepsis of

the insertion site as one of the most important measures for preventing CR-infection.4 An important
prospective randomised trial of agents used for cutaneous antisepsis demonstrated that 2% aqueous
chlorhexidine was superior to either 10% povidone-iodine or 70% alcohol for preventing central venous
and arterial CR-infections.5 An additional study has since confirmed the superior efficacy of 2%
aqueous chlorhexidine compared to povidone iodine in substantially reducing central venous catheter
colonisation.3

Direct comparisons of aqueous versus alcoholic solutions of chlorhexidine have not been undertaken
in relation to cutaneous antisepsis for preventing CR-infections. However, an alcoholic solution of
chlorhexidine combines the benefits of rapid action and excellent residual activity.6

The application of organic solvents, such as acetone or ether, to ‘defat’ (remove skin lipids) the skin
before catheter insertion and during routine dressing changes had been a standard component of
many hyperalimetation protocols. However, there was no evidence available to HICPAC to show that
these agents appeared to either confer additional protection against skin colonisation or significantly
decrease the incidence of CR-infection. Additionally, their use could greatly increase local inflammation
and patient discomfort.4

Several studies were examined that focused on the application of antimicrobial ointments to the
catheter site at the time of catheter insertion, or during routine dressing changes, to reduce microbial
contamination of catheter insertion sites.3 Reported efficacy in preventing CR-infections by this
practice yielded contradictory findings.7-12 There was also concern that the use of polyantibiotic
ointments that were not fungicidal could significantly increase the rate of colonisation of the catheter by
Candida species.11,13

9. Clean the skin site with an alcoholic chlorhexidine gluconate solution prior to CVC insertion. Use
an alcoholic povidone-iodine solution for patients with a history of chlorhexidine sensitivity. Allow the
antiseptic to dry before inserting the catheter.  Category 3

10. Do not apply organic solvents, e.g., acetone, ether, to the skin before
catheter insertion. Category 3

11. Do not routinely apply antimicrobial ointment to the catheter placement site prior
to insertion. Category 2
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ntervention 5

Catheter and Catheter Site Care
Infections can be minimised by good catheter and catheter site care

The safe maintenance of a central venous catheter and relevant care of the catheter site are essential
components of a comprehensive strategy for preventing CR-infections in patients. This includes good
practice in caring for the patient’s catheter hub and connection port, the use of an appropriate catheter
site dressing regimens, and using flush solutions to maintain the patency of the catheter.

The catheter hub and connection port are common portals of infection

HICPAC considered evidence demonstrating that contamination of the catheter hub is an important
contributor to intraluminal microbial colonisation of catheters, particularly long-term catheters.1-7 In a
recent overview,8 additional evidence from a prospective cohort study suggested that frequent catheter
hub manipulation increases the risk for microbial contamination.9 During prolonged catherisation,
catheter hubs are accessed more frequently, increasing the likelihood of a CR-BSI emanating from

a colonised catheter hub rather than the insertion site.7 Consequently, the reviewer commented that
hubs and sampling ports should be disinfected before they are accessed 10 and noted that both
povidoneiodine and chlorhexidine are effective.11-12 It should be noted that some catheter and
catheter hub materials, e.g., polyurethane, silicone, may be chemically incompatible with alcohol or
iodine and the manufacturer’s recommendations must be complied with.

12. Before accessing the system, disinfect the external surfaces of the catheter hub and connection
ports with an aqueous solution of chlorhexidine gluconate or povidone-iodine, unless
contraindicated by the manufacturer’s recommendations. Category 3
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Choose the right dressing for CVC sites to minimise infection

Because occlusive dressings trap moisture on the skin, and provide an ideal environment for the rapid
growth of local microflora, dressings for CVC sites must be permeable to water vapour.1 The two most
common types of dressings used for CVC sites are sterile, transparent, semi-permeable, polyurethane
dressings (‘transparent dressings’), and gauze and tape dressings. Transparent dressings, e.g.,
Opsite” IV3000, Tegaderm “, are popular because they reliably secure the CVC, permit continuous
visual inspection of the catheter site, allow patients to bathe and shower without saturating the
dressing, and require less frequent change than that required for standard gauze and tape dressings,
thus saving personnel time.

The potential risk of infection associated with transparent dressings is controversial and studies
identified by HICPAC were contradictory.2 Some suggested their use (for both peripheral venous
catheters and CVC) increased both microbial colonisation of the catheter site and the risk of
subsequent CR-related infection, while others, including a large controlled trial of peripheral venous
catheter dressing regimens,3 failed to demonstrate any difference in infection risk between transparent
and gauze dressings. In one meta-analysis of catheter dressing regimens, CVC on which a transparent
dressing was used had a significantly higher incidence of catheter-tip colonisation, but a nonsignificant
increase in the incidence of CR-BSI.4 HICPAC also noted preliminary data that suggested that

newer transparent dressings that permit the escape of moisture from beneath the dressing could be
associated with lower rates of skin colonisation and CR-related infection 5 but commented that the
length of time that a transparent dressing could be safely left on a CVC site was unknown.

Another expert review 6 cites a variety of studies on the use of transparent dressings on short-

term, noncuffed central venous and/or pulmonary artery catheters that yielded conflicting results, in
part, reflecting differences in study protocols. Two randomised studies cited, focusing on the use of
transparent dressings on surgically implanted, cuffed Hickman ~ or Broviac ~ catheters, suggested that
either transparent or gauze and tape dressings could be safely used to cover the insertion sites of
these devices. A third study compared the incidence of long-term CR-related infections in bone marrow
transplant recipients associated with either dry sterile gauze dressings or transparent dressings, and
found that there was no difference between them and concluded that either could be safely used.7
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Studies focused on the use of antimicrobial ointment applied under the dressing to the catheter
insertion site to prevent CVC-related infection do not clearly demonstrate efficacy.8-9

13. Use either a sterile gauze or transparent dressing to cover the catheter site. Category 2

14. If a gauze and tape catheter site dressing is used, it must be replaced when the dressing becomes
damp, loosened, or soiled, or when inspection of the insertion site is necessary. Category 3

15. Do not apply antimicrobial ointment to CVC insertion sites as part of routine catheter
site care. Category 2
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Preventing catheter thrombosis and maintaining catheter patency will minimise opportunities
for infection

The relationship between vascular thrombosis, microbial adherence and CR-related infection is well
recognised. 1 Flushing CVC with a heparinised saline solution is designed to prevent thrombosis and
associated microbial adherence to the catheter, and to prolong the duration of catheter patency. There
are four elements involved in flushing CVC that need to be described in local protocols: the type,
concentration, and volume of the flush solution and the flush frequency. Heparin diluted in 0.9% sodium
chloride solution (heparinised saline) or normal saline solution alone are the two most common types of
flush solution.

In considering the use of flush solutions incorporating heparin to discourage microbial adherence to
the catheter and prevent CR-BSI, studies examined by HICPAC were contradictory.2-5 Additionally,
HICPAC noted that routine heparin administration, even at doses as low as 250 to 500 units per day,
had been associated with bleeding disorders and complications.6-10 Despite suggesting that clinical
trials were needed to further assess the relative efficacy, risks, and benefits of the routine use of
various anticoagulant flush solutions in preventing CR-related infection, HICPAC recommended
their use.

A meta-analysis of the benefits of heparin in flushing peripheral intravascular catheters showed no
advantage over normal saline.11 However, a meta-analysis of randomised controlled trials focused on
central intravascular catheters concluded that heparin significantly reduced bacterial colonisation and
showed a strong but non-significant trend towards reduction of CR-related bacteraemia.12




Some types of tunnelled CVC, e.g., Groshong ~ catheters, may not require routine flushing
with an anticoagulant.1

16. Routinely flush indwelling central venous catheters with an anticoagulant unless advised
otherwise by the manufacturer. Category 2
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Intervention 6

Replacement Strategies
When and how CVC are replaced can influence the risk of infection

A CVC replacement strategy is composed of two elements; the frequency and the method
of catheter replacement.

Frequency

HICPAC noted that with short peripheral venous catheters, the risk of phlebitis and catheter
colonisation, both associated with catheter-related infection, could be reduced by catheter replacement
and site rotation every 48-72 hours.1 However, decisions regarding the frequency of CVC replacement
were more complicated. They considered evidence that showed duration of catheterisation to be a

risk factor for infection and which advocated routine replacement of CVC at specified intervals as

a measure to reduce infection.2-5 Other studies, however, suggested that the daily risk of infection
remains constant and showed that routine replacement of CVC, without a clinical indication, does not
reduce the rate of catheter colonisation or CR-BSI. 6-7 Conclusions from a recent systematic review
agree that exchanging catheters by any method every 3 days was not beneficial in reducing infections,
compared with catheter replacement on an as-needed basis. 8
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Methods

Two methods are used for replacing CVC; placing a new catheter over a guide wire at the existing site,
or percutaneously inserting a new catheter at another site. Guide wire insertion has been the accepted
technique for replacing a malfunctioning catheter (or exchanging a pulmonary artery catheter fora CVC
when invasive monitoring was no longer needed) as they are associated with less discomfort and a
significantly lower rate of mechanical complications than those percutaneously inserted at a new site.
Studies of the risks for infection associated with guide wire insertions examined by HICPAC yielded
conflicting results. One prospective study showed a significantly higher rate of CR-BSI associated with
catheters replaced over a guide wire compared with catheters inserted percutaneously.6 However,
three prospective studies (two randomised) showed no significant difference in infection rates

between catheters inserted percutaneously and those inserted over a guide wire.7,9-10 Because

these studies suggest that the insertion of the new catheter at a new site does not alter the rate of
infectious complications per day but does increase the incidence of mechanical complications, guide
wire exchange is recommended. Most studies examined by HICPAC concluded that, in cases where
the catheter being removed is known to be infected, guidewire exchange is con-traindicated. 7,9-12
Several methods are available, including recently described techniques, which allow a diagnosis of CR-
BSI to be made without the need for catheter removal.13,14 Such approaches could be used prior to
the replacement of a new catheter over a guide wire in order to exclude the possibility of CR-BSI and
thus the need to replace a newly inserted catheter.

A recent systemic review concluded that, compared with new site replacement, guidewire exchange
was associated with a trend toward a higher rate of catheter colonisation, regardless of whether
patients had a suspected infection. Guidewire exchange was also associated with trends toward a
higher rate of catheter exit-site infection and CR-BSI. However, guidewire exchange was associated
with fewer mechanical complications relative to new-site replacement.8

17. Do not routinely replace non-tunnelled CVC as a method to prevent
catheter-related infection. Category 2

18. Use guide wire assisted catheter exchange to replace a malfunctioning catheter, or to
exchange an existing catheter if there is no evidence of infection at the catheter site
or proven CR-BSI. Category 1

19. If CR-infection is suspected, but there is no evidence of infection at the catheter site,

remove the existing catheter and insert a new catheter over a guide wire; if tests reveal
CR-infection, the newly inserted catheter should be removed and, if still required, a new catheter
inserted at a different site. Category 1
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20. Do not use guide wire assisted catheter exchange for patients with CR-infection. If continued
vascular access is required, remove the implicated catheter, and replace it with another catheter at a
different insertion site. Category 1
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Change IV administration sets appropriately

The intravenous administration set includes the area from the spike of tubing entering the fluid
container to the hub of the vascular device.1 A short extension tube may be connected to the vascular
device and may be considered a portion of the device to facilitate aseptic technique when changing
administration sets.

HICPAC examined three well-controlled studies 2-4 that examined the optimal interval for the routine
replacement of intravenous administration sets. Data from each of these studies show that replacing
administration sets 72 hours or more after initiation of use is both safe and cost-beneficial. Other
studies examined by HICPAC noted that certain intravenous fluids, e.g., blood, blood products,

and lipid emulsions, were more likely than other parenteral fluids to support microbial growth if
contaminated,5-8 and suggested that more frequent replacement of intravenous tubing may be
required when such fluids are given.

21. Replace all tubing when the vascular device is replaced. Category 3

22. Replace intravenous tubing and stopcocks no more frequently than at 72-hour intervals, unless
clinically indicated. Category 1

23. Replace intravenous tubing used to administer blood, blood products, or lipid emulsions at the end
of the infusion or within 24 hours of initiating the infusion. Category 2
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Intervention 7
Antibiotic Prophylaxis
Antibiotic prophylaxis is unnecessary

Prophylactic administration of systemic antimicrobials had previously been used to reduce the
incidence of CR-BSI, but scientific studies examined by HICPAC on the efficacy of this practice
were inconclusive.1-7 HICPAC was also concerned that such prophylaxis may select for resistant
microorganisms, particularly those resistant to vancomycin.

24. Do not administer systemic antimicrobials routinely before insertion or during use of a central
venous catheter to prevent catheter colonisation or bloodstream infection. Category 2
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Agenda for clinical governance

Clinical governance is the ‘framework through which NHS organisations are accountable for continually
improving the quality of their services and safeguarding high standards of care’.1 It focuses primarily
on identifying and implementing services which are clinically and cost effective and instituting and
maintaining systems to ensure clinical quality.

Guidelines can assist practitioners and managers to achieve sound clinical governance by asking the
following questions.

Are we doing the right things?

Guidelines provide statements of good practice based on systematic review of research and other
evidence. These can be adapted locally to ensure best practice in any clinical area.

The prevention of hospital acquired infection is one of the major challenges facing the National Health
Service. The economic and social costs associated with failure to prevent infections are significant.2 In
addition, the threats posed by antimicrobial resistance 3 require the stringent application of standard
principles of infection prevention to all patient care situations. The use of standard principles will enable
a consistent approach to be established and monitored.

Nationally produced guidelines need to be adapted for local use. It is vital that such adaptations follow
a recognised protocol. In other words, practitioners must be sure of the evidence base that they use
when altering the national guidance.

Are we doing things right?

Guidelines enable clinical effectiveness and risk management teams to focus audit on appropriate
infection prevention and control interventions. Special attention should be paid to relevant criteria in the
Department of Health Guidance on Quality Standards.4
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Clearly articulated sets of guidelines provide quality assurance teams with a framework to monitor
whether best practice is being achieved. Use of guidelines by practitioners requires not only that they
know of the guideline’s existence and content, but also their willingness to recognise that change may
be necessary. Audit can focus at several points to determine the effectiveness of:

* dissemination strategies including consultation;
* managerial and professional support; and

e adherence by individual practitioners/units to the guidance.

National guidelines are known to change clinical practice and may lead to improvements in patient
outcome.5 However, they need to be adapted at local level and their dissemination requires an
implementation protocol that includes:

e being clear who is targeted;

e staging the implementation;

* managing supporters and detractors;
e setting achievable goals;

e building on existing audit systems; and

e careful preplanning. ”

"
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These provide a focus for the audit of dissemination and implementation.

Auditing managerial and professional support is less easily achieved, but could be monitored through
surveys of:

¢ clinicians’ attitudes; and

e the provision of resources, such as equipment and training.
Adherence to specific guidance statements may be monitored by:

Standard principles

e auditing the frequency and appropriateness of hand decontamination on a regular basis and
communicating the results to staff.

e evaluating hand decontamination technique through the use of clear criteria 6,7 that score the key
elements of decontamination and may be helpful in providing feedback to health care practitioners
on hand hygiene techniques.

* auditing standards of environmental hygiene.

e auditing the outcomes of education programmes.

Short-term indwelling urethral catheters

* identifying the population at risk by determining the prevalence of indwelling urethral
catheters according to age, sex and underlying disease of patients on a range of units;

e documenting the indications for and duration of catheterisation;

e monitoring the care of the system, for example, reviewing documentation to identify whether
unnecessary irrigation/washouts have been carried out;

e surveying the incidence of symptomatic bacteriuria.

Central venous catheters

* identifying the population at risk by determining the prevalence of patients with CVC;
e documenting the indications for and duration of central venous catheterisation;

e monitoring the care of patients with CVC;

e surveying the incidence of catheter colonisation and CR-BSI.
Do the right people have the right knowledge, skills and attitude?

These guidelines provide the foundation for evidence-based practice and identify areas where staff
training and professional development are required. As the insertion of both indwelling urethral and
central venous catheters are skilled, aseptic procedures, practitioners must receive appropriate
training, supervision and support to adhere to guidelines.

As Standard Principles are the core recommendations, we examined evidence focused on the
importance of adherence. It is evident from our systematic review that non-adherence to good practice
in the areas of hand hygiene, use of personal protective equipment and sharps disposal is widespread.
The following examples provide an illustration of some of the issues that need to be addressed in
assisting health care professionals to maintain high quality practice.

Adhering to guideline recommendations

A number of studies describe health care practitioners’ failure to follow guidelines that would ensure the
safer use and disposal of sharps.8-11 Two large surveys conducted in the USA report an association
between rates of needle recapping and overfilling sharps containers with increased rates of injury.11,12
Adherence is a complicated issue, related to both individual behaviour and wider organisational factors,
such as the provision of appropriate resources. Nevertheless, practitioner education is generally
considered as central to developing awareness and promoting safe practice.13 However, the evidence
supporting education initiatives as an effective means of changing practitioners’ behaviour is mainly
descriptive and lacks rigour.
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Our systematic review 14 identified six acceptable studies 9,15-19 that explored the effectiveness of
education, four of these 15,16,18,19 were intervention studies, and only one of these 19 considered
education as a single intervention rather than as part of a wider strategy of measures designed to
increase adherence. This study suggests that education programmes that actively involve staff and
raise awareness of needlestick prevention strategies, may be effective in altering the behaviour of
nurses who were resistant to changing their practice and in maintaining the change over a longer
period.19 Other studies provide weak evidence that education programmes, combined with sharps bin
provision and feedback of surveillance data to staff, improved adherence to guidelines.15,18

However, education interventions may have the effect of increasing reports of injuries by staff. Two
studies reported on the failure of education programmes to have any significant effect on rates of injury
or recapping of needles.16,17

Expert opinion supports the need for the development of effective programmes of education that will
increase both staff awareness and adherence to guidelines.13

How can adherence to hand decontamination practice be improved?

A number of descriptive studies identify that although health care practitioners are aware of the
principles of effective hand hygiene, on 50 percent of the occasions when hand decontamination is
indicated, they either fail to apply the principles or, they perform the requirements to an inadequate
standard.20-30 Furthermore, staff were more likely not to decontaminate their hands prior to
carrying out a care activity that carried a high risk of introducing infection, and were more likely to
decontaminate them after a low risk activity.30

However, failure to follow hand decontamination principles is a complex problem and investigators
have identified a wide range of factors that contribute to non-adherence. They include:

* the effect of handwashing preparations on skin;20,21,31,32

e insufficient time or inadequate numbers of staff;20,21,33,34

e high patient dependency;21,30

* lack of physical resources, such as appropriately sited sinks 35 and poor tap design;36
e and poor levels of knowledge and understanding of hand hygiene.25,37-39
Interventions to improve adherence to hand hygiene guidelines have included:

e in-service education programmes;

* audit and feedback to staff;

e changes in hand preparations and facilities;

e involvement of patients.29,40-47

The small scale and descriptive nature of these studies make it difficult to determine the true effect of
the interventions. However the studies suggest that there may be short-term improvements in hand
hygiene practice but that sustained change has not been observed.

Evidence from these studies, and expert opinion,48-50 suggest that no single method of addressing
the issue of adherence will solve the problem and that a multifaceted approach is required to establish
and maintain high standards of hand hygiene.

This would include the provision of: adequate resources; acceptable preparations for hand
decontamination; effective education programmes; audit and feedback.

Guidelines identify where staff training and professional development are required. Examples might
include the provision of education programmes that:

e promote effective hand hygiene practice;

e use approaches to education and training that actively involve staff in preference to poster orleaflet
information;
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» are frequent and varied in their approach and targeted at specific groups of staff;

e provide staff with regular feedback on rates of hospital-acquired infection in their sphere of practice.
What further evidence do we need?

Guidelines highlight gaps in the available evidence base where national or more local research/data
are required. Research is required in the following key areas:

Standard principles
Adherence/behaviour change

Action research studies to explore the use of behavioural and quality management sciences to improve
adherence of health care professionals to infection prevention guidelines, specifically in relation to:

¢ hand hygiene;

» the effect of different products, e.g., gels, foams and lotions on improving adherence to
recommended hand hygiene regimens;

e standard principles for the prevention of the transmission of bloodborne pathogens;
e cleanliness of the hospital environment;
e trials of the effectiveness of different educational methods to increase adherence to guidelines;

e development and evaluation of appropriate strategies for auditing adherence to infection
prevention guidelines.

Staffing

* investigate the relationship between health care workers’ staffing levels, workload and skill mix
and risk for nosocomial infections.

Surveillance

e develop appropriate and realistic methods and tools to facilitate local surveillance of hospital
acquired infections.

Needle safety devices

» Studies to establish the cost-effectiveness, acceptability and efficacy of needle safety devices.

Short-term indwelling urethral catheters

e randomised controlled trials comparing the effectiveness and patient acceptability of other methods
of urinary drainage with the use of the indwelling urethral catheter.

e robust independent clinical trials to evaluate the efficacy and cost effectiveness of different catheter
materials and emerging new technologies.

e descriptive studies on the decision making process around catheter insertion and removal.

e appropriate studies to determine the effectiveness of educational interventions to enhance
adherence to guidelines by health care providers.

e studies on the spatial separation of catheter patients with bacteriuria.

e the relationship between the duration of urinary drainage bag use and the onset of bacteriuria.
e an exploration of methods for recording catheter care.

e an evaluation of the effectiveness of guideline dissemination and implementation.

* assessment of the effectiveness of guidelines in preventing bacteriuria and
catheter-associated infection.
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Central venous catheters

e good quality randomised controlled trials to evaluate the efficacy and cost effectiveness of new and
emerging technologies, e.g., antimicrobial/antiseptic impregnated CVC.

e alarge, prospective randomised clinical trial to determine the risk of infection associated with
various catheter insertion sites.

» studies to clarify the most appropriate anticoagulant flush solution for preventing intraluminal
catheter thrombosis and catheter colonisation.

* studies to determine the frequency with which CVC tubing needs to be changed.
e an exploration of methods for recording catheter care.
e an evaluation of the effectiveness of guideline dissemination and implementation

e assessment of the effectiveness of national guidelines and local protocols in preventing
infectious complications from the use of CVC.

e appropriate studies to determine the effectiveness of educational interventions to enhance

adherence to guidelines by health care providers.
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Appendix A - Systematic review: MeSH terms
Standard principles

The following MeSH terms were used for a subject search: handwashing: infection, handwashing,
universal precautions, cross infection, disease transmission, horizontal/or disease transmission,
professional-to-patient, disinfection, soaps, anti-infective agents, surface-active agents.

protective clothing: protective clothing, cross infection, disease transmission, disposable equipment.
universal precautions: universal precautions, nursing staff.

sharps: wounds, needles cleaning and disinfection: disinfection, equipment contamination, cross
infection, detergents.

Short-term indwelling urinary catheters

The following MeSH terms were used for a subject search: urinary catheterization, catheters,
indwelling, urinary tract infections, bacteriuria, pyuria, biocompatible materials, urinary tract infections.

Central venous catheters

The following MeSH terms were used for a subject search: catheterisation, central venous or catheters,
indwelling or catheters, indwelling or catheters, antimicrobial impregnated.

Methodological Factor
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A methodological filter to identify randomised controlled trials was then applied and the abstracts of all
citations reviewed. The full manuscripts of those identified as potentially relevant were reviewed and
the reference lists examined for any other potential randomised controlled trials.
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Appendix B — Systematic review Flowchart
B1 Evidence retrieval and Construction
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Appendix C - Guideline authoring group
The following were members of The Guideline Development Team:

Professor Robert J. Pratt, Professor of Nursing, Project Director, Wolfson Institute of Health Sciences,
Thames Valley University

Ms. Carol Pellowe, Principal Lecturer, Deputy Project Director, Wolfson Institute of Health Sciences,
Thames Valley University

Mrs. Heather Loveday, Principal Lecturer, Authoring Manager, Wolfson Institute of Health Sciences,
Thames Valley University

Dr. Nicky Robinson, Reader, Research & Analysis Manager, Wolfson Institute of Health Sciences,
Thames Valley University

Dr. Godfrey W. Smith, Consultant Medical Microbiologist and Honorary Senior Lecturer in Medical
Microbiology and Genito-Urinary Medicine, Royal Liverpool University Hospital

Dr. Steve Barrett, Department of Microbiology, 4th Floor Tower Block, Guy’s Hospital,
London, SE1, 9RT

Professor Peter G. Davey, Professor of Pharmacoeconomics, Medicines Monitoring Unit, Department
of Clinical Pharmacology, Ninewells Hospital Medical School, University of Dundee

Mr. Peter Harper, Senior Lecturer, Wolfson Institute of Health Sciences, Thames Valley University

Professor Clive Loveday, Professor of Retrovirology, The Royal Free & University College Medical
School, University of London

Mrs. Christine McDougall, Senior Infection Control Nurse, St Mary’s Hospital, London

Dr. Anne Mulhall, Research Consultant, Principal Project Officer

Mrs. Sue Privett, Clinical Nurse Specialist - Infection Control, Principal Project Officer

Mrs. Caroline Smales, Senior Lecturer, Wolfson Institute of Health Sciences, Thames Valley University

Ms. Lynda J. Taylor, Head of Nursing Unit, Laboratory of Hospital Infection, Central Public Health
Laboratory

Mrs. Barbara Weller, Research Consultant, Principal Project Officer

Dr. Mark H. Wilcox, Senior Lecturer, Honorary Consultant in Medical Microbiology, Department of
Microbiology, University of Leeds, The Leeds Teaching Hospitals NHS Trust.
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Appendix D - Project Advisory Group (PAG)
The following were members of the Project Advisory Group:
Co-Chairpersons

Professor Christine Beasley, Director of Nursing, Human Resources & Organisational Development,
NHS Executive (London Regional Office)

Professor Michael Orme, Director of Education and Training, NHS Executive (North West Department
of Health)

Members

Mrs. Susan Macqueen, Infection Control Nurses Association
Ms. Lynda J. Taylor, Central Public Health Laboratory

Dr. Gill Harvey, Royal College of Nursing Institute (Oxford)
Ms. Rosaline Steele, Royal College of Midwives

Dr. Mary Cooke, Specialist Adviser in Infection Control

Dr. Mark Farrington, Cambridge Public Health Laboratory
Dr. Alison Holmes, Royal College of Physicians

Mr. Bernard Ribeiro, Royal College of Surgeons of England
Professor Gary French, Hospital Infection Society

Professor Hillary Humphreys, Royal College of Surgeons of Ireland
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Professor Clive Loveday, Royal College of Pathologists

Professor Peter G. Davey, British Society for Anti-microbial Chemotherapy
Dr. Richard C.D. Slack, Association of Medical Microbiologists

Dr. Henry K. Fell, British Medical Association

Dr. Nita A. Mitchell-Heggs, St. George’s Healthcare NHS Trust

Dr. Godfrey Smith, Royal Liverpool University Hospital

Dr. Steve Barrett, Department of Microbiology, 4th Floor Tower Block, Guy’s Hospital,
London, SE1 9RT

Dr. Mark H. Wilcox, University of Leeds, The Leeds Teaching Hospitals NHS Trust
Observers

Ms. Carole Fry, Nursing Officer, Department of Health

Dr. Shirley Crawshaw, Medical Officer, Department of Health




Appendix E - Consultation strategy

An internal and external review process was used to ensure relevant consultation with all key
stakeholders.

Internal review

Aim

The aim of the internal review was to provide members of the Project Advisory Group with an
opportunity to make preliminary comments on the draft guidelines.

Process

Draft guidelines were circulated to each member of the Project Advisory Group for comment and they
were advised that detailed Technical Reports were available on the project’'s web site. Members were
asked to address the following questions:

Structure Is the format of the guidelines user friendly?
Are the guidelines logically structured?
Are the recommendations clearly stated?

Content Do the guidelines cover the major issues associated
with this area of practice?

Are the recommendations credible?
Is sufficient supporting evidence provided?

Practice Applicability Can the guidelines be incorporated into clinical practice
and local protocols?

Outcome

Following this review, collated comments were incorporated into management reports that
werediscussed by Project Officers and Advisers at a Consensus Meeting where relevant changes were
agreed. At this, and subsequent Consensus Meetings, Project Directors and the Project’s Scientific
Adviser, arbitrated and resolved any outstanding issues of conflict.

External Review
Aim
The aim of external review was to provide opportunities for critical input from parties likely to be

affected by the guidelines and early independent peer review by key stakeholders prior to guideline
approval/and publication.

Process
A two-stage process was used.
Stage 1

In this first stage, both general and relevant specialist practitioners were consulted and asked to
comment on the context, content validity and practice applicability of the guidelines. Four mechanisms
were simultaneously used in this stage.
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Members of the Panel of Specialist Practitioners - Practitioners were recruited and assigned to one of
three panels according to their clinical background and specialty (standard principles, central venous
catheters, and short-term indwelling urethral catheters). These included specialist nurses, physicians
and surgeons, microbiologists, and practitioners responsible for clinical effectiveness. In addition to
general comment, the panel addressed specific clinical or technical issues identified by managers
within each set of guidelines.

Hospital-based Focus Groups - relevant specialists were recruited and assembled in focus groups in
different localities.

e The Focus Group for central venous catheters was conducted at the Leeds Infirmary NHS Trust
and members included specialist nurses responsible for parenteral nutrition, infection control
nurses, a senior microbiologist, intensive care nurses and medical and surgical
specialist clinicians.

* The Focus Group for short-term indwelling urethral catheters was held at Chelsea and
Westminster Hospital NHS Trust and members included specialist nurses (urology, continence),
along with an experienced medical registrar, infection control nurse, senior microbiologist
and a policy development nurse.

e Two Focus Groups were held to explore the draft guidelines on standard principles; one was
held at St. Mary’s Hospital NHS Trust in London and the other was held at Southport and
Formby District General Hospital NHS Trust. As in previous focus groups, relevant practitioners,
both medical and nursing, were recruited to the groups.

Appropriate focus group methodology was used to obtain and analyse comment from each group.

Internet discourse on the www: draft guidelines were posted on the project’'s web page and various
practitioners, including those working in other countries, made contributions during the period of
consultation.

Methodology review - During this stage, the rigour and appropriateness of the guideline development
methodology was independently appraised by an expert Consultant. This included an appraisal

of the processes used for the identification and interpretation of evidence, the formulation of the
recommendations and the link between the evidence and the main recommendations.

Outcome

Following the Stage 1 review, collated comments were incorporated into management reports that
were discussed by Project Officers and Advisers at a Consensus Meeting where relevant changes
were agreed. The final draft guidelines were then produced.

Stage 2

During the second stage, final draft guidelines were distributed for formal consultation to appropriate
Royal Colleges, learned societies, other relevant professional institutions and organisations, and
association representing patients. The Technical Reports continued to be made available on the
project’'s web and were sent to any organisation requesting hard copy. The response rate during this
stage was very high.

Outcome

Following the Stage 2 review, collated comments were incorporated into management reports that
were discussed by Project Officers and Advisers at a final Consensus Meeting where relevant changes
were agreed. The final guidelines were then produced for discussion and ratification by the Project
Advisory Group and the Department of Health.
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Appendix F - External review

The following were approached for formal comment:
Association for Continence Advice

Association for Professionals in Infection Control and Epidemiology
Association of Medical Microbiologists

Association of National Health Occupational Physicians
British Association of Critical Care Nurses

British Association of Urological Surgeons

British Dental Association

British Infection Society

British Medical Association

British Society for Antimicrobial Chemotherapy
Chartered Society of Physiotherapy

College of Occupational Therapists

Community Practitioners & Health Visitors Association
Handwashing Liaison Group & Hospital Infection Socitey
Health & Safety Executive

Incontact

Infection Control Nurses Association

Irish Society of Clinical Microbiology

Medical Defence Union

Medical Devices Agency

Medical Protection Society

National Association of Theatre Nurses

Patient Concern

Public Health Laboratory Service

Public Health Medicine Environmental Group

Royal College of Anaesthetists

Royal College of Midwives

Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Royal College of Surgeons in Ireland

Royal College of Surgeons of England

Society of Chiropodists & Podiatrists

The Continence Foundation

The Patients Association

UNISON
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