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This work was undertaken by the Royal College of Nursing (RCN) Quality Improvement
Programme (QIP), and the Guideline Development Group (GDG) convened to develop the
Guideline. Funding for the health economics analysis of this Guideline was received from the
National Institute for Health and Clinical Excellence (NICE), and this work was undertaken by
the Centre for Health Economics (CHE) at the University of York. The RCN is host to the
National Collaborating Centre for Nursing and Supportive Care (NCC-NSC) which receives
partnership support from the: Centre for Evidence-Based Nursing; Centre for Statistics in
Medicine; Clinical Effectiveness Forum for Allied Health Professionals; College of Health;
Health Care Libraries (University of Oxford); Health Economics Research Centre; and UK
Cochrane Centre.

This Guideline should be read in conjunction with the NICE guideline for risk assessment and
prevention of pressure ulcers (beds, mattresses and support surfaces) (NICE, 2003) and is a
further addition to clinical guidelines forming the Wound Care Suite.

Other relevant guidelines and documents:

e Nutritional support in adults: oral supplements, enteral and parental feeding.Currently
out for public consultation and can be found at the following link:
http://www.nice.org.uk/page.aspx?0=33921

¢ National Service Framework for children, young people and maternity services (2004)
DH.

http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/ChildrenServic

es/ChildrenServicesInformation/ChildrenServicesInformationArticle/fs/len?CONTENT
ID=4089111&chk=U8EcIn

e National Service Framework for older people (2001) DH.
http://www.dh.gov.uk/PublicationsAndStatistics/Publications/PublicationsPolicyAndGu
idance/PublicationsPAmpGBrowsableDocument/fs/en?CONTENT 1D=4096710&chk

=yLadyl
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Disclaimer

Clinical guidelines have been defined as systematically developed statements that
are designed to assist clinicians, patients and carers in making decisions about

appropriate treatments for specific conditions and aspects of care.

As with all clinical guidelines, recommendations may not be appropriate for use in all
circumstances. Decisions to adopt any particular recommendations must be made by

the practitioners in the light of:

e available resources

o |ocal services, policies and protocols

e the patient’s circumstances and wishes

e available personnel and support surfaces

e clinical experience of the practitioner, and

e knowledge of more recent research findings.

Where the term “carer” is used in the Guideline, this refers to unpaid carers as

opposed to paid carers such as care workers.
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General glossary

Absolute risk reduction

Basic dressings

Bias

Case-control study

Case report

Case series

Carer

Cohort

The difference between the observed event rates
(proportions of individuals with the outcome of interest) in the

two groups.

Dressings that may cover a wound but do not create an
optimum healing environment — e.g. gauze, paraffin gauze

and simple dressing pads.

Influences on a study that can lead to invalid conclusions
about a treatment or intervention. This may result from flaws
in the design of a study or in the analysis of results, and may
result in either an underestimate or an overestimate of the
effect. Bias can occur at different stages in the research
process — for example in the collection, analysis,

interpretation, publication or review of the research.

A study in which the effects of an exposure in a group of
patients (cases) who have a particular condition is compared
with the effects of the exposure in a similar group of people
who do not have the clinical condition (the latter is called the

control group).

Detailed report on one patient (case), usually covering the

course of that person’s disease and response to treatment.

Description of several cases of a given disease or condition,
usually covering the course of that disease and response to
treatment. There is no comparison (control) group of

patients.

An individual who provides unpaid care as opposed to paid

carers — for example care workers.

A group of people sharing some common characteristics —
e.g. patients with the same disease or condition — followed

up in a research study for a specified period of time.
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Clinical effectiveness

Cochrane collaboration

Cohort study

Co-interventions

Co-morbidity

Concordance
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The extent to which an intervention — for example a support
surface or treatment — produces health benefits, that is more
good than harm.

An international organisation in which people retrieve,
appraise and review available evidence of the effect of
interventions in health care. The Cochrane Database of
Systematic Reviews contains regularly updated reviews on a
variety of issues. The Cochrane library contains the Central
Register of Controlled Trials (CENTRAL), and a number of
other databases which are regularly updated, and is
available as a CD-Rom or on the internet

(www.cochranelibrary.com).

An observations study that takes a group (cohort) of patients
and follows their progress over time to measure outcomes,
such as disease or mortality rates, and make comparisons
according to the treatments or interventions that patients
receive. Thus, within the study group, subgroups of patients
are identified and these groups are compared with respect to
outcome — for example comparing mortality between groups
that did or did not receive treatment. Cohorts can be
assembled in the present and followed into the future (a
concurrent or prospective cohort study) or identified from
past record and followed forward from that time up to the
present (a historical or retrospective cohort study). Patients
are not randomly allocated to subgroups; these may be quite
different in their characteristics and therefore adjustments
must be made when analysing the results to ensure that the

comparison between groups is as fair as possible.

Interventions or treatments other than the treatment under
study that are applied differently to the treatment and control

groups.

Co-existence of a disease or diseases in a study population

in addition to the condition that is the subject of study.

A consultation process between a health care professional
and a patient where the focus is on the consultation process
rather than specific patient behaviour. There is an underlying

ethos of a shared approach to decision-making.
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Confidence intervals

Cost-benefit analysis

Cost-effectiveness

Cost-utility analysis

Cost impact

Discounting

Debridement

Dead tissue
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A way of expressing certainty about the findings from a study
or group of studies using statistical techniques. A confidence
interval (Cl) describes a range of possible effects (of a
treatment or intervention) that is consistent with the results of
a study or group of studies. A wide confidence interval
indicates a lack of certainty or precision about the true size of
the clinical effect and is seen in studies with too few patients.
Where it is narrow this indicates precision and is found in
studies with larger patient samples. It is usual to interpret a
95% CI as the range of effects within which we are 95%

confident that the true effect lies.

A type of economic evaluation where both costs and benefits
of health care treatments are measured in the same
monetary units. If benefits exceed cost, the evaluation would

recommend the treatment.

A type of economic evaluation that assesses the additional
costs and benefits of doing something. In cost-effectiveness
analysis, the cost and benefit of different treatments are
compared. When a new treatment is compared with the
current care, its additional costs divided by its additional
benefit is called the cost-effectiveness ratio. Benefits are
measured in natural units — for example cost per additional

pressure ulcer healed or prevented.

A special form of cost-effectiveness analysis where benefit is
measured in quality-adjusted life years. A treatment is
assessed in terms of its ability to extend or improve quality of

life.

The total cost to the person, the NHS or to society.

The process of converting future pounds and future health

outcomes to their present value.

The removal of dead (devitalised) tissue, cell debris or

foreign material from a wound.

Dead tissue can present in a variety of forms. Dead

(necrotic) tissue varies in appearance according to moisture

Royal College of Nursing and National Institute for Health and Clinical Excellence 11 of 245



The management of pressure ulcers in primary and secondary care

Double-blind study

Economic evaluation

Effectiveness

Efficacy

Epidemiological study

Eschar

Evidence-based

Evidence-based clinical

practice

Evidence table
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content. When dry it presents as black eschar (hard leather-
like material). If moisture content rises the eschar becomes
brown, then yellow, before breaking down to slough
(yellow/grey fibrous tissue with a gelatinous surface attached

to the wound bed).

A study in which neither the subject (patient) nor the
observer (investigator or clinician) is aware of which
treatment or intervention the subject is receiving. The

purpose of blinding is to protect against bias.

Comparative analysis of alternative courses of action in

terms of both their costs and consequences.

The extent to which interventions achieve health

improvements in real practice settings.

The extent to which medical interventions achieve health

improvements under ideal circumstances.

A study which looks at how a disease or clinical condition is

distributed across geographical areas.

Brown or black necrotic, devitalised tissue; can be loose or

firmly adhered, hard, soft or soggy.

The process of systematically finding, appraising and using

research findings as the basis for clinical decisions.

Evidence-based clinical practice involves making decisions
about the care of individual patients based on the best
available research evidence rather than on personal opinion
or common practice (which may not always be evidence-
based). Evidence-based clinical practice involves integrating
individual clinical expertise and patient preferences with the

best available evidence from research.

A table with information extracted from research papers
usually summarising the results of a collection of studies.
Together this information represents the supporting evidence

for a recommendation in a guideline.
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Experimental study

Extrinsic

Follow-up

Gold standard

Health professional

Health economics

Health

technology assessment

Heterogeneity

Homogeneity
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A research study designed to test whether a treatment or
intervention has an effect on the course or outcome of a
condition or disease, where the conditions of testing are to
some extent under the control of the investigator. Controlled
trials and randomised controlled trials are examples of

experimental studies.

Factors which are external to the individual.

Observation over a period of time of an individual, group or
population whose relevant characteristics have been
assessed in order to observe changes in health status or

health-related variables.

A method, procedure or measurement that is widely

accepted as being the best available.

Includes nurses, allied health professionals and doctors.

A field of economics that examines the benefits of health
care interventions — for example medicines — compared with

their financial costs.

The process by which evidence on the clinical effectiveness
and the costs and benefits of using a technology in clinical

practice is systematically evaluated.

Or lack of homogeneity. The term is used in meta-analysis
and systematic review when the results or estimates of
effects of treatment from separate studies seem to be very
different, in terms of size of treatment effects and adverse
treatment effects. Such results may occur as a result of
differences between studies in terms of the patient
population, outcome measures, definitions of variables or

duration of follow up.

This means that the results of the studies in a systematic
review or meta-analysis are similar and there is no evidence

of heterogeneity. Results are usually regarded as
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Incidence

Intervention

Intrinsic

Logistic regression model

Meta-analysis

Modern dressings

Number needed to treat

Odds ratio

Predictive validity

Prevalence
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homogenous when the differences between studies are

those which can reasonably be expected between studies.

The number of new cases of illness commencing, or of
persons falling ill, during a specified time period in a given

population.

Health care action intended to benefit the patient — for

example drug treatment, dressings, physiological therapy.

Factors which present within the individual.

A data analysis technique to derive an equation to predict the
probability of an event given one or more predictor variables.
This model assumes that the natural logarithm of the odds
for the event (the logit) is a linear sum of weighted values of
the predictor variable. The weights are derived from data

using the method of maximum likelihood.

A statistical method of summarising the results from a group

of similar studies.

Dressings that aim to create the optimum wound healing
environment — e.g. hydrocolloids, hydrogels, foams, films,

alginates and soft silicones.

The number of patients who need to be treated to prevent

one event.

Odds in favour of being exposed in subjects with the target
disorder divided by the odds in favour of being exposed in

control subjects (without the target disorder).

A risk assessment tool would have high predictive validity if
the predictions it makes of pressure ulcer development in a
sample became true — i.e. it has both high sensitivity and

specificity.

The proportion of persons with a particular disease within a

given population at a given time.
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Quality-adjusted life years

Randomised controlled

trial

Relative risk

Retrospective cohort study

Sensitivity
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Life expectancy using quality-adjusted life years rather than

nominal life years.

A measure of health outcome which assigns to each time
period a weight, ranging from 0-1, corresponding to the
health-related quality of life during that period, where a
weight of 1 corresponds to optimal health, and a weight of 0
corresponds to a health state judged as equivalent to death.

These are then aggregated across time periods.

A clinical trial in which the treatments are randomly assigned
to subjects. The random allocation eliminates bias in the
assignment of treatment to patients and establishes the basis

for the statistical analysis.

An estimate of the magnitude of an association between
exposure and disease, which also indicates the likelihood of
developing the disease among persons who are exposed
relative to those who are not. It is defined as the ratio of
incidence of disease in the exposed group divided by the

corresponding incidence in the non-exposed group.

A study in which a defined group of persons with an
exposure, and an appropriate comparison group who are not
exposed, are identified retrospectively and followed from the
time of exposure to the present, and in which the incidence
(or mortality) rates for the exposed and unexposed are
assessed.

In diagnostic testing, this refers to the chance of having a
positive test result given that you have the disease or
condition. A 100% sensitivity means that all those with the
disease will test positive, but this is not the same the other
way round. A patient could have a positive test result but not
have the disease or condition — this is called a false positive.
The sensitivity of a test is also related to its negative
predictive value (true negatives) — a test with a sensitivity of
100% means that all those who get a negative test result do
not have the disease. To fully judge the accuracy of a test, its

specificity must also be considered.
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Statistical power

Systematic review

User
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Wound bed preparation
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In diagnostic testing, this refers to the chance of having a
negative test result given that you do not have the disease. A
100% specificity means that those without the disease will
test negative but this is not the same the other way round. A
patient could have a negative test result but still have the
disease or condition — this is called a false negative. The
specificity of a test is also related to its positive predictive
value (true positives) — a test with a specificity of 100%
means that all those who get a positive test result definitely
have the disease or condition. To fully judge the accuracy of

a test, its sensitivity must also be considered.

The ability of a study to demonstrate an association or causal
relationship between two variables, given that an association
exists — for example, 80% power in a clinical trial means that
the study has 80% chance of ending up with a p value of less

than 5% in a statistical test (statistically significant).

A way of finding, assessing and using evidence from studies
(usually randomised, controlled trials) to obtain a reliable

overview.

Any one using the guideline.

The extent to which a variable or intervention measures what
it is supposed to measure or accomplish. The internal validity
of a study refers to the integrity of the design. The external
validity of a study refers to the appropriateness by which its

results can be applied to non-study patients or populations.

Management of the wound to promote endogenous healing

or to facilitate the effectiveness of therapeutic interventions.

This glossay is partially based on Clinical epidemiology glossary by the Evidence Based Medicine Working Group,

www.ed.ualberta.ca/ebm; Information for National Collaborating Centres and Guideline Development Groups (NICE,

2001) and the glossary from the Patient Involvement Unit at NICE.
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1 EXECUTIVE SUMMARY

The Royal College of Nursing (RCN) and National Institute for Health and Clinical
Excellence (NICE or the Institute) collaborated to develop a clinical guideline on the
management of pressure ulcers in primary and secondary care. ldentification of the
topic emerged from a consultation process with RCN members and referral of the
topic by the Department of Health and Welsh Assembly Government. This document
describes the methods used for developing the guidelines and presents the resulting
recommendations. It is the source document for the NICE (abbreviated version for
health professionals) and Information for the public (patient and carer) versions of the
guidelines, which will be published by NICE. The Guideline was produced by a
multidisciplinary Guideline Development Group (GDG) and the development process

was wholly undertaken by the RCN.

The main areas examined by the Guideline are:

¢ holistic assessment for the risk of delayed healing or complications of having
a pressure ulcer

e the ulcer assessment

e pressure-relieving support surfaces for the treatment of pressure ulcers

e mobility, positioning and re-positioning for the treatment of pressure ulcers

e dressings and topical agents for the treatment of pressure ulcers

e debridement for the treatment of pressure ulcers

e nutritional support

e surgery for the treatment of pressure ulcers

e therapeutic ultrasound for the treatment of pressure ulcers

e electrotherapy and electromagnetic therapy for the treatment of pressure
ulcers, and

o topical negative pressure for the treatment of pressure ulcers.

Recommendations for good practice based on the best available evidence of clinical
and cost-effectiveness are presented. Literature searching details, including cut-off
dates, are reported in the methods section for each topic area. Update searches were
performed for each area not less than six months prior to submission of the first
consultation draft. Recommendations contained in this document are those
considered to be central to the management of pressure ulcers. This is a guide to that

management not a textbook of care.
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Health care professionals should use their clinical judgement and consult with
patients when applying the recommendations, which aim at reducing the negative

personal, physical, social and financial impact of pressure ulcers.

On completion of the process NICE will publish the versions for health professionals
(Quick reference guide) and for patients and carers (Information for the public), which
combine and replace the guideline for risk assessment and prevention of pressure

ulcers (beds, mattresses and support surfaces (NICE, 2003).
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2 PRINCIPLES OF PRACTICE AND SUMMARY OF
GUIDELINE RECOMMENDATIONS

2.1  Principles of practice

The principles outlined below describe the ideal context in which to implement the
recommendations in this Guideline. They reflect original research and development
work previously produced by the RCN, and enable clinicians using evidence-based
guidance to contextualise and understand the importance of preparation and planning

before using this evidence-based tool.
2.1.1 Person-centred care

e Patients and carers should be made aware of the Guideline and its
recommendations, and be referred to the version Information for the public.

e Patients and carers should be involved in shared decision-making about the
management of pressure ulcers.

e Health professionals are advised to respect and incorporate the knowledge
and experience of people who have had, or have, a pressure ulcer.

e Patients and carers should be informed about any potential risks, and/or

complications, of having a pressure ulcer.

2.2 A collaborative interdisciplinary approach to care

¢ All members of the interdisciplinary team should be aware of the Guideline
and all care should be documented in the patient's health care records.
e The approach to care should be interdisciplinary, involving all those needed

in the management of pressure ulcers.

2.3 Organisational issues

e There should be an integrated approach to the management of pressure
ulcers with a clear strategy and policy supported by management.

e Care should be delivered in a context of continuous quality improvement
where improvements to care following Guideline implementation are the
subject of regular feedback and audit.

¢ Commitment to, and availability of, education and training are needed to
ensure that all staff, regardless of profession, are given the opportunity to
update their knowledge and are able to implement the Guideline

recommendations.
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The health care team should have undergone appropriate training and have
demonstrated competence in pressure ulcer management.

Staffing levels and skill mix should reflect the needs of patients, and are
paramount to providing high-quality services for individuals with pressure
ulcers.

Priority should be given to the provision and allocation of resources in the

management of patients with a pressure ulcer/s.

2.4 Summary of Guideline recommendations

Key recommendations

The following recommendations have been identified as priorities for implementation.

0 Record the pressure ulcer grade using the European Pressure Ulcer

Advisory Panel Classification System. [D]

o0 All pressure ulcers graded 2 and above should be documented as a local
clinical incident. D[GPP]

o0 Patients with pressure ulcers should receive an initial and ongoing pressure

ulcer assessment. Where a cause is identified strategies should be

implemented to remove/reduce these. Ulcer assessment should include: [D]

(o}
o
o
o
o
o
o
(o}
o
o
o
o

cause of ulcer
site/location

dimensions of ulcer
stage or grade

exudate amount and type
local signs of infection
pain

wound appearance
surrounding skin
undermining/tracking (sinus or fistula)
odour, and

involvement of clinical experts — e.g. tissue viability nurse.

This should be supported by tracings and or photography (calibrated with a

ruler).
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o0 Patients with pressure ulcers should have access to pressure-relieving
support surfaces and strategies — for example, mattresses and cushions —
24 hours a day, and this applies to all support surfaces. [D]

o Allindividuals assessed as having a grade 1-2 pressure ulcer should, as a
minimum provision, be placed on a high-specification foam mattress or
cushion with pressure-reducing properties combined with very close
observation of skin changes, and a documented positioning and

repositioning regime. [D]

o Ifthere is any perceived or actual deterioration of affected areas or further
pressure ulcer development, an alternating pressure (AP) (replacement or
overlay) or sophisticated continuous low pressure (CLP) system — for
example low air loss, air fluidised, air flotation, viscous fluid — should be
used. [D] (NB: For individuals requiring bed rails, alternating pressure (AP)
overlay mattresses should be placed on a reduced-depth foam mattress to

maintain their safety.)

o0 Depending on the location of ulcer, individuals assessed as having grade 3-4
pressure ulcers — including intact eschar where depth, and therefore grade,
cannot be assessed — should, as a minimum provision, be placed on an
alternating pressure mattress (replacement or overlay) or sophisticated
continuous low pressure system — for example low air loss, air fluidised,

viscous fluid). [D]

o If alternating pressure equipment is required, the first choice should be an
overlay system, unless other circumstances such as patient weight or patient

safety indicate the need for a replacement system. [D]

0 Create the optimum wound healing environment by using modern dressings
— for example hydrocolloids, hydrogels, hydrofibres, foams, films, alginates,
soft silicones — in preference to basic dressing types — for example gauze,

paraffin gauze and simple dressing pads. [D]

Royal College of Nursing and National Institute for Health and Clinical Excellence 23 of 245



3.1

The management of pressure ulcers in primary and secondary care
Final Version June 2005

BACKGROUND TO THE CURRENT GUIDELINES

Background to commissioning the Guideline

NICE (or the Institute) worked collaboratively with the RCN Quality Improvement
Programme to develop this Guideline on the management of pressure ulcers in
primary and secondary care for use in the NHS in England and Wales. This follows
referral of the topic by the Department of Health and the Welsh Assembly
Government and the identification of pressure ulcer treatment as a priority topic for
nurses by RCN members. The RCN Institute, through its Quality Improvement
Programme, has a long-standing and well-respected reputation for national guideline
development and implementation work. It has established strong links with key
organisations in the field of evidence-based information, both nationally (SIGN) and
internationally (GIN and JBI).

The Guideline will provide recommendations for good practice based on the best
available evidence to the Guideline Development Group of clinical and cost-
effectiveness. This Guideline follows on from the recently published NICE guideline
Risk assessment and prevention of pressure ulcers (NICE, 2001) and a guideline on
the use of pressure-relieving support surfaces (beds, mattresses and overlays) for the
prevention of pressure ulcers in primary and secondary care completed in October
2003. It is anticipated that these inter-related topics will provide a compilation of NICE
guidance on pressure ulcer care and will form part of the Wound Care Suite of related

guidance.

The Institute’s clinical guidelines will support the implementation of National Service
Frameworks (NSFs) in those aspects of care where a framework has been published.
The statements in each NSF reflect the evidence that was used at the time the
framework was prepared. The clinical guidelines and technology appraisals published
by the Institute after an NSF has been issued will have the effect of updating the

framework.

Clinical guidelines have been defined as systematically developed statements that
assist clinicians, patients and carers in making decisions about appropriate

treatments for specific conditions and aspects of care.
Clinical need for the guideline

The presence of a pressure ulcer creates a number of significant difficulties —
psychologically, physically and clinically — to patients, carers and their families.

Clinicians working in a variety of clinical and non-clinical settings, including primary
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care and acute trusts, also face challenges when providing holistic, person-centred
services for the assessment and treatment of pressure ulcers. These challenges
include clinical decisions on methods of assessment and treatments to be used for

individuals with an existing pressure ulcer.

Pressure ulcers are more likely to occur in those who: are seriously ill; are
neurologically compromised (i.e. individuals with spinal cord injuries); have impaired
mobility (Allman, 1997; Berlowitz and Wilking, 1990; Berlowitz et al., 1997; Bianchetti
et al., 1993) or who are immobile (including those wearing a prostheses, body brace
or plaster cast); suffer from impaired nutrition (Ek et al., 1990, 1991; Casey, 1997;
Banks, 1998; Casey, 1998a,b), obesity (Gallagher, 1997), poor posture, or use
equipment such as seating or beds which do not provide appropriate pressure relief.
Pressure ulcers affect sub-groups in society, including those with spinal cord injury
(Krause, 1997; Elliot, 1999; Vesmarovich et al., 1999; Kirsch, 2001), the elderly
(Hefley and Radcliffe, 1990; Waltman et al., 1991; Krainski, 1992; Orlando, 1998;
Pase and Hoffman, 1998; Spoelhof, 2000; Thomas, 2001; Ronda and Falce, 2002)
and pregnant mothers (Prior, 2002). Pressure ulcers have been associated with an

increased incidence of infection including osteomyelitis (Darouiche et al., 1994).

Research indicates that pressure ulcers represent a major burden of sickness and
reduced quality of life for patients, their carers (Hagelstein and Banks, 1995; Franks
et al., 1999; Franks et al., 2002) and their families (Benbow, 1996; Elliott et al., 1999).
Often patients require prolonged and frequent contact with the health care system,
and suffer much pain (Emflorgo, 1999; Freeman, 2001; Flock, 2003; Healy, 2003;

Manfredi et al., 2003), discomfort and inconvenience (Franks et al., 1999).

The presence of pressure ulcers has been associated with a two- to four-fold increase
of risk of death in older people in intensive care units (Thomas et al., 1996; Clough,
1994; Bo et al., 2003).

Estimates on pressure ulcer incidence and prevalence from hospital-based studies
vary widely according to the definition and grade of ulcer, the patient population and
care setting. Based on data that are available, new pressure ulcers are estimated to
occur in 4-10% of patients admitted to acute hospitals in the UK (Clark and Watts,
1994), the precise rates depending on case mix. In the community, new pressure

ulcers affect an unknown proportion of people as reliable data is not available.

The financial costs to the NHS are considered to be substantial (Bennett et al., 2004).
In 1993, the estimated cost of preventing and treating pressure ulcers in a 600-bed
general hospital was between £600,000 and £3 million a year (Touché Ross, 1993).
The cost of treating a grade 4 pressure ulcer was calculated in 1999 to be £40,000 a
year (Collier, 1999). More recent cost data suggest that treating ulcers varies from
£1,064 for a grade 1 ulcer to £10,551 for a grade 4 ulcer with total costs in the UK
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estimated as being £1.4-£2.1 billion annually, equivalent to 4% of the total NHS
expenditure (Bennett et al., 2004).

What are pressure ulcers?

Pressure ulcers, commonly referred to as pressure sores, bed sores, pressure
damage, pressure injuries and decubitus ulcers, are areas of localised damage to the
skin, which can extend to underlying structures such as muscle and bone (Allman,
1995, 1997). Damage is believed to be caused by a combination of factors including
pressure, shear forces, friction and moisture (Allman, 1997). Pressure ulcers can
develop in any area of the body (Rycroft-Malone and Mclnnes, 2000). In adults
damage usually occurs over bony prominences, such as the sacrum. Presentation in
infants and children is more likely to occur, for example, on the occipital area or ears
(Willock et al., 1999; Murdock, 2002; Jones et al., 2001).

Definitions and classifications

Definition and classification of pressure ulcers were agreed with the Guideline
Development Group at the second group meeting, and will serve to update definitions
and classifications used in related published NICE and RCN guidance, Pressure ulcer
prevention: pressure ulcer risk assessment and prevention, including the use of
pressure-relieving support surfaces (beds, mattresses and overlays) for the
prevention of pressure ulcers in primary and secondary care (NICE, 2003), available

at www.nice.org.uk and www.rcn.org.uk .

A pressure ulcer is defined as:

an area of localised damage to the skin and underlying tissue caused by pressure,
shear, friction and/or a combination of these. EPUAP(2003) European Pressure Ulcer

Advisory Panel www.epuap.org.uk .

Classification of pressure ulcer severity

Grade 1: non-blanchable erythema of intact skin. Discolouration of the skin, warmth,
oedema, induration or hardness may also be used as indicators, particularly on

individuals with darker skin.

Grade 2: partial thickness skin loss involving epidermis, dermis, or both. The ulcer is

superficial and presents clinically as an abrasion or blister.

Grade 3: full thickness skin loss involving damage to or necrosis of subcutaneous

tissue that may extend down to, but not through, underlying fascia.
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Grade 4: extensive destruction, tissue necrosis, or damage to muscle, bone, or

supporting structures with or without full thickness skin loss.

TEPUAP (2003) classification system. www.epuap.org.uk

Groups at risk

Those who are seriously ill, neurologically compromised, i.e. individuals with spinal
cord injuries, have impaired mobility or who are immobile (including those wearing a
prosthesis, body brace or plaster cast), or who suffer from impaired nutrition, obesity,
poor posture, or use equipment such as seating or beds which do not provide

appropriate pressure relief.

Older people and pregnant women are also at risk.

Interventions under consideration

The guideline will consider interventions such as:

pressure-relieving support surfaces and supports, including specialised seating and
postural support; dressings; removal of devitalised or contaminated tissue
(debridement); surgery; nutritional support; electrotherapy; therapeutic ultrasound;

low-level laser therapy; topical negative pressure (TPN); and topical antimicrobials.

A range of classification systems are used throughout the literature. The one described above is generally
accepted.
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4 AIMS OF THE GUIDELINE

The aims of the Guideline are to:

. evaluate and summarise the clinical and cost-effectiveness evidence for the

management of pressure ulcers in primary and secondary care
. highlight gaps in the research evidence

. formulate evidence-based and, where possible, cost-effective clinical practice
recommendations for the management of pressure ulcers based on the best

evidence available to the GDG.

4.1 Who the guideline is for

This Guideline is intended to support decision-making in health professionals who
have direct contact with and take decisions on the treatment of patients with pressure
ulcers. It is also written for people with pressure ulcers and their carers. An
Information for the public version of this Guideline will be produced containing all the

key information from the recommendations.

4.2  Groups covered by the guideline

The Guideline recommendations will apply to all patient groups (adults, older people,

infants, children and young people) in primary and secondary care.

4.3 Groups not covered

"There are no restrictions.

4.4  Health care setting

This Guideline will make recommendations for care given by health professionals who
have direct contact with and make decisions about the treatment of patients with
pressure ulcers, including those with multiple pathologies, and those suffering from
chronic and acute disease, and terminal illness. Recommendations will apply equally
across the primary and secondary care interface, including specialist units. The

Guideline will also help to guide and inform patients and carers about the

T Whilst there are no restriction in terms of inclusion/ exclusion criteria it is clear that the research evidence in some
areas and for some groups , e.g. infants, children and pregnant women, is very limited.
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management of pressure ulcers by increasing awareness of strategies to both assess

and treat individuals with pressure ulcers and prevent re-occurrence.

This is an NHS guideline. Although it will address the interface with other services,
such as those provided by social services, the independent sector, secure settings

and the voluntary sector, it will not include services exclusive to these sectors.

Interventions covered

This Guideline will make clinical and cost-effective recommendations on pressure
ulcer treatment, based on the best evidence available to the GDG. The

recommendations will cover treatments such as:

e pressure-relieving support surfaces and supports, including specialised
seating and postural support

e dressings

e removal of devitalised or contaminated tissue (debridement)

e surgery

e nutritional support

e electrotherapy

e therapeutic ultrasound

o |low-level laser therapy

e topical negative pressure, and

e topical antimicrobials.

Interventions not covered

The Guideline will be relevant to, but will not cover, other aspects of pressure ulcer-
risk assessment and prevention (such as identifying patients at risk of developing a
pressure ulcer, the use of risk-assessment scales, risk factors for the development of
pressure ulcers, general skin inspection, and staff education and training).
Recommendations for these areas are included in other guidance produced by the
Institute (see Section 6)'. This Guideline should be used in conjunction with NICE

guidance on related topics.

Wound healing

The process by which tissue repair takes place is termed wound healing. It comprises
a continuous sequence of inflammation and repair, in which epithelial, endothelial,

inflammatory cells, platelets and fibroblasts briefly come together outside their normal

T Due to the size of the scope, timelines and resources to complete the guideline it has not been possible to include
all interventions indicated in the treatment of pressure ulcers. The topic areas included are those prioritised and
agreed through the formal NICE consultation process.

Royal College of Nursing and National Institute for Health and Clinical Excellence 29 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

domains, interact to restore a semblance of their usual discipline and, having done

so, resume their normal function.

The process of wound repair differs little from one kind of tissue to another and is to
some extent independent of the form of injury. Although the different elements of the
wound healing process occur in a continuous, integrated manner, the overall process

can be divided into three overlapping phases.

STAGES OF WOUND HEALING

INFLAMMATION PROLIFERATION MATURATION

Wound collagen
Contraction Accumulation
| b
r
-
\“""‘?
-

% of Maximum Response

TIME [DAYS)

Fig. 1 Stages of wound healing. Wound healing can be arbitrarily divided into three
phases: inflammation, proliferation and maturation

= Inflammatory
= Proliferate

= Maturation and remodelling

Some wounds will heal with routine wound care — for example wounds with even
edges that come together spontaneously (minor cuts) or can be brought together.
Wounds with rough edges and tissue deficit (a crater) may take longer to heal. When
there is a crater and the edges of a wound are not brought together (left open
intentionally), bumpy granulation tissue grows from the exposed tissue. The
granulation tissue is eventually covered by skin that grows over the wound from the
cut edges to the center. When healing is complete, the granulation tissue develops

into tough scar tissue. Wounds heal in three stages.

Inflammatory stage
This stage occurs during the first few days. The wounded area attempts to restore its

normal state (homeostasis) by constricting blood vessels to control bleeding. Platelets
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and thromboplastin make a clot. Inflammation (redness, heat, swelling) also occurs
and is a visible indicator of the immune response. White blood cells clean the wound

of debris and bacteria.

Proliferate stage

After the inflammatory stage, the proliferate stage lasts about three weeks (or longer,
depending on the severity of the wound). Granulation occurs, which means that
special cells called fibroblasts make collagen to fill in the wound. New blood vessels

form. The wound gradually contracts and is covered by a layer of skin.

Maturation and remodelling stage

This stage may last up to two years. New collagen forms, changing the shape of the
wound and increasing strength of tissue in the area. Scar tissue, however, is only
about 80% as strong as the original tissue. The body's ability to heal during this stage

is impaired in the elderly.

Normal wound healing in acute wounds is a co-ordinated and rapid process. This
process is impaired in chronic wounds. In chronic wounds the cells become
unresponsive to chemical messengers, such as cytokines and growth factors, and
such wounds have a prolonged inflammatory response (Van de Berg et al., 1995;
Stanley and Osler, 2001).

Guideline Development Group

The Guideline recommendations were developed by a multidisciplinary and lay
Guideline Development Group (GDG) convened by the RCN and NICE with
membership approved by NICE. Members include representatives from:

e patient groups

e nursing

e medicine

e surgery

e allied health

e researchers, and

o staff from the RCN.

The GDG met thirteen times between April 2003 and May 2005. Full details of the

GDG members can be found on the NICE website (www.nice.org.uk) and at the start

of this Guideline.

All members of the GDG were required to make formal declarations of interest at the

outset, which were recorded. GDG members were also asked to declare interest at

Royal College of Nursing and National Institute for Health and Clinical Excellence 31 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

the beginning of each GDG meeting. This information is recorded in the meeting

minutes and kept on file at the RCN.
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5 METHODS USED TO DEVELOP THE GUIDELINE

5.1 Summary of development process

The methods used to develop this Guideline are based on those published by NICE —
Guideline development methods: information for National Collaborating Centres and
guideline developers (NICE, 2004). The structure of the recommendations section
(section 6) — i.e. recommendations, evidence statements, evidence narrative and
Guideline Development Group commentary — came from Mclntosh et al. (2001) and
has been used in recently published guidelines by the NCC-NSC.

The following sources of evidence were used to inform the guideline:

e Cullum N, Deeks J, Sheldon, TA, Song F and Fletcher AW (2004) Beds, mattresses
and cushions for pressure sore prevention and treatment (Cochrane Review) in: The
Cochrane Library, Issue 1, Chichester, UK: John Wiley & Sons, Ltd.

e Bradley M, Cullum N, Nelson EA, Petticrew M, Sheldon T and Torgerson D (1999b)
Systematic reviews of wound care management: (2) Dressings and topical agents
used in the healing of chronic wounds. Health Technology Assessment,3(17),pt. 2.

e Bradley M, Cullum N and Sheldon T (1999a) The debridement of chronic wounds.
Health Technology Assessment,3(17),pt. 1.

e Langer G, Schloemer G, Knerr A, Kuss O and Behrens J (2004) Nutritional
interventions for preventing and treating pressure ulcers (Cochrane Review) in: The
Cochrane Library, Issue 3, Chichester, UK: John Wiley & Sons, Ltd.

e Flemming K and Cullum N (2000) Therapeutic ultrasound for pressure sores. The
Cochrane Database of Systematic Reviews, Issue 4.

e Flemming K and Cullum N (2001) Electromagnetic therapy for treating pressure
sores. The Cochrane Database of Systematic Reviews, Issue 1.

e Evans D and Land L (2001) Topical negative pressure for treating chronic wounds.

The Cochrane Database of Systematic Reviews, Issue 1.
The stages used to develop this guideline were as follows:

e develop scope of guideline

e convene multidisciplinary GDG

e review questions set

e identify sources of evidence

e retrieve potential evidence

e evaluate potential evidence relating to cost/economics, quality of life and

epidemiology for eligibility, quality and relevance

Royal College of Nursing and National Institute for Health and Clinical Excellence 33 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

e extract relevant data from studies meeting methodological and clinical
criteria

e interpret each paper taking into account the results — including, where
reported, the beneficial and adverse effects of the interventions, cost,
comfort and acceptability to patients, level of evidence, quality of studies,
size and precision of effect, and relevance and generalisability of included
studies to the scope of the Guideline

e prepare evidence reviews and tables which summarise and grade the body
of evidence

e formulate conclusions about the body of available evidence based on the
evidence reviews by taking into account factors above

¢ develop and utilise formal consensus methods to generate a consensus
statement for areas lacking sufficient research evidence

e agree final recommendations and apply recommendation gradings

e submit first drafts (full version) of guidelines for feedback from NICE
registered stakeholders

e consideration by GDG of stakeholders’ comments

e submit final drafts of all Guideline versions (including Information for the
public version, algorithm and audit criteria) to NICE for second stage of
consultation

¢ consideration by GDG of stakeholders comments

¢ final copy submitted to NICE.

The main clinical questions addressed were as follows:

Royal College of Nursing and National Institute for Health and Clinical Excellence 34 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

Additional questions addressed by the evidence reviews included:
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Are there any studies looking at the implications of quality of life of

different equipment use?

RCN staff worked with an information specialist from the Centre for Reviews and
Disseminations at the University of York to develop the search strategies for the topic
areas covered in this Guideline. The information scientist ran the searches and all
results were saved and stored in bibliographical software. RCN staff sifted all topic
areas and conducted systematic reviews, either fully in cases where there were no
existing reviews, or updated in cases where there were existing reviews or health
technology appraisals. The RCN graded the evidence and composed successive
drafts of the recommendations and the full guideline documents — which includes the
full version of guidelines, NICE Quick reference guide (QRG) and Information for the
public version — based on the evidence reviews, and GDG input and deliberations.

The GDG formulated and graded the recommendations.

The methods for each review are reported in section 6. The results are also reported

in section 6.

More details of the individual trials can be found in the evidence tables found in

Appendix A.

The resulting recommendations are in section six for each review area.

Clinical effectiveness review methods

The search strategies and databases used are presented in Appendix B. All searches
were comprehensive and included a large number of databases (see Appendix B).
All search strategies were adapted for smaller or simpler databases, or for web-based

sources, which did not allow complex strategies or multi-term searching.

A combination of subject heading and free text searches were used for all areas.
Free text terms were checked on the major databases to ensure that they captured

descriptor terms and their exploded terms.

Extensive hand-searching was not undertaken following NICE advice that exhaustive
searching on every guideline review topic is not practical and efficient (Mason et al.,
2002).

Reference lists of articles were checked for articles of potential relevance.

Search strategy

Terminology
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The terms for the search strategies were identified by discussion between an
information officer and the research team, by scanning the background literature, and
by browsing the Medline Thesaurus (MeSH). Once drafted, the initial strategy of
pressure ulcer terms was circulated round the GDG for comment.

Management of references

As several databases were searched, some degree of duplication resulted. To
manage this issue, the titles and abstracts of bibliographic records were downloaded
and imported into bibliographic management software to remove duplicate records.

Further studies were identified by examining the reference lists of all included articles.

Preliminary literature search
An initial search was undertaken by an RCN Research and Development Fellow to:

e identify any existing guidelines, systematic reviews and Health Technology
Assessments (HTAs) covering pressure ulcer management to prevent

duplication, and

e estimate the potential size of the literature for this topic area.

All databases were searched from inception date, which varies for each database.

The following databases and websites were searched using keyword search terms:

e  British Nursing Index (OVID) (up to 2002,10)

Cinahl (OVID) (up to 2002, 10)

e Cochrane Library Issue 3. 2002 (internet)

e The Database of Abstracts and Reviews of Effectiveness (DARE) (up to
2002, 10)

e eGuidelines (up to 2002, 10)

e Health Technology Assessment database (HTA) (up to 2002, 10)

e National Guideline Clearing House (up to 2002, 11)

e New Zealand Guidelines Group (up to 2002, 10)

e Sign — Scaottish Intercollegiate Guidelines Network (up to 2002, 10)

e Specialist Trials Register of Cochrane Wounds Group (up to 2002, 10) .

Main literature searches
The following databases were searched:
¢ Medline (OVID)
e Medline In-Process Citations (OVID)

Royal College of Nursing and National Institute for Health and Clinical Excellence 37 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

e Embase (OVID)

e Cinahl (OVID)

e  British Nursing Index (OVID)

e Health Management Information Consortium (SilverPlatter)

o Database of Abstracts of Reviews of Effectiveness (DARE) (internal CRD
interface)

e AMED (OVID)

e Cochrane Library (internet)

e System for Information of Grey Literature in Europe (SIGLE) (SilverPlatter)

Search dates are reported in the relevant review.

A search of the Cochrane Wounds Group specialist trials register was undertaken for

each of the reviews.

Sifting process

Articles were retrieved and stored in an Endnote library and were subject to the

following sifting process.

Data abstraction

Data from included trials were extracted by one or two reviewers into pre-prepared
data extraction tables. Discrepancies were discussed and resolved.
The following data were extracted from each study:
e patient inclusion/exclusion criteria
e care setting
e key baseline variables by group
e description of the interventions and numbers of patients randomised to each
intervention
e description of any co-interventions/standard care
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e duration and extent of follow up
e outcomes, and

e acceptability and reliability if reported.

If data were missing from reports, then attempts were made to contact the authors to
complete the information necessary for the critical appraisal. If studies were published
more than once, the most detailed report was used as the basis of the data

extraction.

No statistical analysis of inter-rater reliability of dual data extraction was performed.

Differences were resolved by discussion.

Masked assessment, whereby data extractors are blind to the details of journal and
authors, was not undertaken because there is no evidence to support the claim that

this minimises bias (Cullum et al., 2003).

Once individual papers were retrieved, the articles were checked for methodological
rigour (using quality checklists appropriate for each study design), applicability to the
UK and clinical significance. Assessment of study quality concentrated on dimensions
of internal validity and external validity. Information from each study which met the

quality criteria was summarised and entered into evidence tables.

All data extraction forms are contained in Appendix A.

Appraisal of methodological quality
The methodological quality of each trial in the effectiveness reviews was assessed by
two researchers. The following quality criteria were used:
e description of inclusion and exclusion criteria used to derive the sample from
the target population
e description of a priori sample size calculation
e evidence of allocation concealment at randomisation
e description of baseline comparability of treatment groups
e outcome assessment stated to be blinded
e outcome measurement, and

e clear description of main interventions.

Methods of measuring wound healing can be subjective in the studies included in the
reviews of this Guideline but had to incorporate at least one objective assessment —
such as change in ulcer size, rate of healing, frequency of complete healing or time to

complete healing — to meet the inclusion criteria.

Change in ulcer size is presented as a percentage or absolute change over a period
of time. Objective methods of measuring changes on wound size include tracing the

Royal College of Nursing and National Institute for Health and Clinical Excellence 39 of 245



The management of pressure ulcers in primary and secondary care
Final Version June 2005

ulcer outline followed by counting grids on graph paper, weighing uniform-density

tracing paper, planimetry or computerised image analysis.

A single standard outcome measure for wound healing does not exist. Both objective
and subjective measures are widely used by researchers. However the validity of

many of these measurements remain the subject of ongoing investigation and debate.

Objective measures of healing are usually based on wound area. Planimetry, often
aided by computer analysis, is the most frequently used method of calculating wound
area. Other methods, such as the measurement of wound diameter or weight of a
tracing drawn around the area of the wound, are also used. Measurements of wound
volume are infrequently reported in the literature; these methods are often
cumbersome and their accuracy has not been proven. Computerised image analysis
may prove to be a useful technique in the future for the assessment of wound volume,

as the equipment becomes more affordable and portable.

Even though objective measures reduce or eliminate subjective biases and reduce
random measurement errors, they have certain inherent biases if the patients being
compared have wounds with different baseline size. A change in wound area is often
expressed as the percentage change which, unlike the absolute change in area,
takes into account the initial size of the wound. For two wounds healing at the same
linear rate (as measured by diameter reduction), percentage area calculations will
show a larger change for a small wound than for a big wound. The converse is true
when the absolute change in area is measured, as for any unit reduction in wound

radius, a bigger area reduction will occur for a large wound.

This has important consequences for the validity of trial results where there is poor
comparability in initial wound size at baseline between the treatment groups. In large
trials, randomised allocation should ensure that the mean wound size and variance
in each group is similar. In a small trial random allocation is unlikely to result in an
even distribution of wound sizes. In a trial where there is poor comparability between
groups for wound size at baseline, and the outcome is based on the change in area,
the result can only be considered valid if it is obtained either: against the anticipated
direction of the bias for wound size; or where percentage area change and absolute
area change are in the same direction. If baseline data are not given then it is not
possible to determine the direction of bias and the validity of the result cannot be
determined. Despite the potential for objective outcomes to be biased by differences
in wound size at baseline, they remain the most reliable assessment of wound
healing as, unlike subjective measures, they reduce the biases of the assessor
which cannot be estimated.
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Data synthesis

5.3

For each trial, relative risk (RR) was calculated for outcomes such as complete
healing. When sufficient detail allowed their calculation, 95% confidence intervals
(95% CI) were included. NNT were calculated where possible and appropriate. The
results from replicated studies were plotted onto graphs and discussed by narrative
review. Unique comparisons were not plotted and the relative risk is stated in the text.
Individual study details are presented in the evidence tables (Appendix A). Where
there was more than one trial comparing similar interventions using the same
outcome, and in the absence of obvious methodological or clinical heterogeneity,
statistical heterogeneity was tested for by chi-squared test. In the absence of
significant statistical heterogeneity, studies with similar comparisons were pooled
using a fixed effects model (Clarke, 1999). If heterogeneity was observed, both
random and fixed effects models were used to pool the data. All calculations were

made using Revman 4.2.3 software.

Cost-effectiveness review methods

Aims

The aim of this section is to assess the economic evaluation literature on pressure
ulcer management interventions. While the clinical effectiveness sections
systematically assess the evidence on whether products can and do work, this
section also considers the resource use and cost implications associated with
interventions. To assess cost-effectiveness, alternative treatment options are
compared in terms of their costs and effects. The technique is used to assess
whether an intervention is worth using, compared with other uses to which the same

resources could be put.

Background

Pressure ulcers have a substantial impact on the health-related quality of life of
patients, and in terms of the financial burden on the health service, patients and their
families, and society as a whole. Recent cost estimates suggest that the cost of
treating a pressure ulcer varies from £1,064 for a grade 1 pressure ulcer to £10,551
for a grade 4' pressure ulcer, with higher grade pressure ulcers taking longer to heal
and being associated with a higher incidence of complications (Bennett et al., 2004).
Bennett et al. (2004) estimated that in the UK the annual cost of treating pressure
ulcers is between £1.4 and £2.1 billion (price year 2000), that is about 4% of total
NHS expenditure.
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A plethora of interventions are available for the treatment and management of
pressure ulcers. However, it is not always clear what works best, given the resource

use and cost implications of different pressure ulcer treatments.

Previous systematic reviews, in which pressure ulcer interventions are assessed,
found little evidence available on the cost-effectiveness of different treatment options
(Bradley et al., 1999ab; Cullum et al., 2001; O’Meara et al., 2000). The importance of
obtaining economic evidence in this area has been reiterated with calls for additional
research that incorporates economic evaluations in high-quality clinical trials (Cullum
et al., 2001). As has been suggested before: “Measures of clinical effectiveness
alone are rarely sufficient to guide health care decision-makers, since small
incremental improvements in clinical effectiveness may not be worth the costs”
(O’Meara et al., 2000). In recognition of this the RCN, in collaboration with NICE,
have funded this Guideline to include a review of the cost-effectiveness evidence in
this field. The benefits of incorporating health economics within NICE guidelines were
discussed and formalised within the Guideline development methods (Richardson et
al., 2004). As stated: “Clinicians already take resources and value for money into
account in clinical decisions, and the incorporation of good-quality health economic

evidence into clinical guidelines can help make this more consistent.”

Methods

Search questions

Searches for economic evaluations were undertaken to assess the cost-effectiveness

evidence on ten different questions:

A. What assessment process tools are most cost-effective in identifying modifiable
risk factors/complications associated with treating pressure ulcers?

B. What assessment tools are most cost-effective in assessing pressure ulcers?

C. What is the cost-effectiveness evidence on pressure-relieving support surfaces to
treat pressure ulcers?

D. What is the cost-effectiveness evidence on pressure ulcer dressings to treat
pressure ulcers?

E. What is the cost-effectiveness evidence on pressure ulcer debridement strategies?
F. What is the cost-effectiveness evidence on nutritional support to treat pressure
ulcers?

G. What is the cost-effectiveness evidence on adjunct therapies in the treatment of
pressure ulcers?

H. What is the cost-effectiveness evidence on topical antimicrobials used to treat
pressure ulcers?

I. What is the cost-effectiveness evidence on surgical interventions to treat pressure

ulcers?
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J. What is the cost-effectiveness evidence on mobility and positioning techniques to

treat pressure ulcers?

Databases searched

For each question the following databases were searched from inception date to early
2004 followed by an update search in August-September 2004 (see Appendix B for
full details):

¢ Medline (1966-) (OVID interface)

e Medline In-Process Citations (OVID interface)

e Embase (1980-) (OVID interface)

e Cinahl (1982-) (OVID interface)

e  British Nursing Index (1985-) (OVID interface)

e Health Management Information Consortium (OVID interface)

e AMED (1985-) (OVID interface)

e Psyclinfo (1872-) (SilverPlatter interface)

e System for Information of Grey Literature in Europe (SIGLE) (1980-) (SilverPlatter

interface).

Where possible, searches were limited to retrieve literature published in English, and

to omit animal studies and letters, comments and editorial publication types.

As well as searches undertaken to answer specific questions, three specialist
economics databases were searched to retrieve all references to pressure ulcers
from inception date to September 2004:

e EconlLit (1969-) (SilverPlatter interface)
e HEED (CD-rom)
e NHS Economic Evaluation Database (NHS EED) (1994-) (CRD administration

database)

This search is referred to in this document as the core search.

Search terms

Given the number of questions and databases searched, all search strategies are
presented in Appendix B. The information officer, in consultation with the health
economist, identified economics terms to use in the strategy. Terms were based on
the NHS EED health economics filter strategy (CRD Report 6 (2nd Edition 2001))
with additional quality of life terms. On assessment the quality of life terms were found

to introduce high numbers of irrelevant records so the records, once loaded into
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Endnote bibliographic management software, were filtered for assessment by
searching on core economic terms:
cost* or economic* or price* or expenditure* or pharmacoeconomic* or budget* or

quality*

The pressure ulcer terms for the search strategies were identified via discussion
between an information officer and the guideline research team, by scanning the
background literature, and by browsing the MEDLINE Thesaurus (MeSH). Once
drafted, the initial strategy of pressure ulcer terms was circulated round the GDG for

comment.

For Question A the search results from the clinical effectiveness results were used, as
they had not been restricted by study design. The results were loaded into Endnote
and searched there using economics terms to identify a subset of references of

potential relevance to the health economist.

Questions B, C and J were searched separately. Questions D, E, F, G, H and | were

combined into a single search strategy to maximise efficient use of searching time.

Selection criteria

For a study to be included in the review the following criteria were applied.

e The study assessed interventions to manage and treat pre-existing pressure
ulcers.

e The study compared the costs and effects of two or more interventions.

e The interventions that were assessed compared A, B, C, D, E, F, G, | or J.

e The study had a sample size of two individuals or more.

For a study to be excluded from the review the following criteria were applied.

o The study assessed interventions to prevent pressure ulcers.

e The study did not report on costs associated with the interventions.

e The study did not report on outcomes associated with the interventions.

e The study was only available as a conference abstract or conference
presentation.

e The study was not written in English and no translation of the data into

English was available.
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Data extraction

Data on the eligible economic evaluations were abstracted (see Appendix A) for
presentation purposes. Study details were provided including the method of economic
evaluation used, the study design, the results and an overview of the conclusions with

brief comments.

Quality assessment

Eligible studies were quality assessed using a quality checklist by Drummond et al.
(1996) (see Appendix C). This checklist asks 35 questions about the study design,

data collection, and analysis and interpretation aspects of the economic evaluation.
Economic evaluation review

The types of economic evaluations reviewed were full economic evaluations: cost-
utility analysis, cost-benefit analysis, cost-effectiveness analysis and cost-
minimisation analysis studies and partial economic evaluations including cost-
consequence analysis Full economic evaluations combine costs and health effects
whereas, for cost-consequence analysis, costs are reported separately from health

effects.

As implied by the names of the different types of economic evaluations, they differ in
the way that health effects are measured. Health effects for use in cost-utility
analyses measure individual or society-based preferences for a set of health states.
A utility associated with a particular health state may be adjusted by the length of time
spent in that state to calculate a generic outcome such as a Quality-Adjusted Life
Year (QALY).

Like health effects measured in cost-utility analysis, the effects measured in cost-
benefit analysis are also generic, in the sense that they can be used to compare
effects across interventions. The difference, compared to cost-utility analysis, is that
they are reported in monetary terms. Techniques such as contingent valuation may
be used to obtain people’s willingness to pay for the effects associated with a

particular health state.

The health effects in cost-effectiveness analysis are measured in the most
appropriate natural or physical units such as, in this case, time to complete heal of the
pressure ulcer. If the effects are shown to be equivalent then a cost-minimisation
analysis may be performed, however, in practice this is very rare. Finally, cost-
consequence analysis involves the use of multiple outcome measures and these are

not combined with cost (Drummond et al., 1997).
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A treatment is deemed cost-effective (a collective term which may be used for all full
economic evaluations) based on the following decision criteria:

o |If a treatment has lower costs and more health effects than its comparator it
is cost-effective and cost-saving (area (iv) in Figure 2).

e If a treatment has higher costs and more health effects than its comparator
(area (ii) in Figure 2) it may be cost-effective, however incremental cost-
effectiveness analysis is required. The question then becomes whether the
extra costs are worth the extra effects. If so, the treatment is considered to be
cost-effective. If not, the resources used to provide the treatment may
produce higher-valued effects elsewhere.

e |f a treatment has lower costs and lower health effects than its comparator
(area (iii) in Figure 2) it may be cost-effective, however incremental analysis
is required.

o If a treatment has higher costs and lower health effects than its comparator
(area (i) in Figure 2) it is not cost-effective.

Incremental cost-effectiveness or incremental net health benefit (if a monetary
measurement of health effect is used) is calculated by comparing the difference in
cost of treatment 1 to treatment 2 with the difference in outcome of treatment 1 to

treatment 2 (see Figure 2).
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(i) Intervention
dominated:
treatment 1 less
effective and more
costly than
treatment 2

(ii) Treatment 1 more
effective and more
costly than treatment
2

(iii) Treatment 1 less
effective and less
costly than treatment
2

(iv) Treatment 1
dominates:
Treatment 1 more
effective and less
costly than treatment
2

>

(-) Difference in effects (+)

Figure 2: Cost-effectiveness plane
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Findings

Literature search

Search results and management of references

As several databases were searched, some degree of duplication resulted. To manage this
issue, the titles and abstracts of bibliographic records were downloaded and imported into
Endnote bibliographic management software to remove duplicate records. In total, 3,049

abstracts were assessed for eligibility.

The number of unique records loaded into Endnote are shown below:

A. See clinical effectiveness searches + 703
B. 417

C. 487

D,E, F, G,H,I 989

J. 304

Core. 149

Total. 3,049

The selection criteria were applied to the abstracts stored in Endnote and 185 studies were
ordered. The selection criteria were then applied to each paper and a total of 26 economic

evaluations were included in the review including the following:

Intervention Numbers of studies reviewed
Assessment tools 0
Pressure-relieving support surfaces (beds, 3

mattresses and overlays), mobility and positioning

Dressings and topical agents including debridement 21

Adjunct therapies (topical negative pressure, 2
therapeutic ultrasound, electrotherapy and

electromagnetic therapy)

Antimicrobials

Nutritional support

Surgical interventions

Table 1: Economic evaluations
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5.4 Submission of evidence process

Stakeholders registered with NICE, listed at the beginning of the document, were

invited to submit a list of evidence for consideration to ensure that relevant material to

inform the evidence base was not missed. The criteria for the evidence included:

systematic reviews
randomised controlled trials (RCTs) that examine clinical or cost-
effectiveness and/or quality of life, and economic analyses based on these
findings
representative epidemiological observational studies
qualitative studies/surveys that examine patient/carer experiences
studies of any design which have attempted to formally:
e assess the cost-effectiveness/utility of pressure ulcer treatment
e assess the cost of having a pressure ulcer
e assess quality of life or used cost-utilities in relation to pressure

ulcer management.

Information not considered as evidence included:

studies with weak designs when more robust study designs are available
commercial in confidence material

unpublished secondary endpoint trial data, data-on-file and economic
modelling

promotional literature

papers, commentaries or editorials that interpret the results of a published
study

representations or experiences of individuals not collected as part of

properly designed research.

Initial submissions were received from:

e British Healthcare Trades Association
e Nutricia Ltd

e Coloplast

e Hill-Rom

e College of Occupational Therapists

e Pegasus UK

Submissions were followed up to request the full references.
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Evidence synthesis and grading

For the update of the clinical effectiveness reviews, data from existing trials of
effectiveness were synthesised with new trials. If there were sufficient trials to warrant
the re-analysis of existing meta-analyses, this was done. The data from included
studies pertaining to costs, economic evaluation, epidemiology and quality of life were
also qualitatively synthesised into a narrative format. Information from the reviews on
costs, economic evaluations and epidemiology was used in the economic modelling.
All included studies are summarised in evidence tables (Appendix A) as well as

discussed in the appropriate evidence reviews.

Evidence gradings were assigned to each evidence review using the evidence
hierarchy shown below (Table 2), which is the only hierarchy recommended by NICE
at the time of writing. (It should be noted that the hierarchy strictly applies to

questions of effectiveness.)

Table 2: Levels of evidence

1++ | High-quality meta-analyses, systematic reviews of RCTs, or RCTs with very low
risk of bias.

1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with low
risk of bias.

1- Meta-analyses, systematic reviews of RCTs, or RCTs with high risk of bias*

2++ | High-quality systematic reviews of case-control or cohort studies.

High-quality case-control or cohort studies with very low risk of confounding bias
or chance and high probability that relationship is causal.

2+ Well-conducted case-control or cohort studies with low risk of confounding bias
or chance and a moderate probability that relationship is causal.

2- Case-control or cohort studies with a high risk of confounding bias or chance
and a significant risk that the relationship is not causal*

3 Non-analytic studies — for example case reports, case-series.

4 Expert opinion, formal consensus.

*Studies with a level of evidence - should not be used as a basis for making a
recommendation.

Reproduced with permission from the Scottish Intercollegiate Guidelines Network

The evidence tables and reviews were distributed to GDG members for comment on

the interpretation of the evidence and grading.
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5.6 Results of clinical effectiveness evidence retrieval and appraisal

Study quality

A summary of the methodological quality of each study of the trials is shown in

Appendix C.

Characteristics of excluded studies are shown in Appendix D.

Comparisons

The comparisons, relevant to this Guideline, able to be made on the basis of the

included studies were:

5.7 Formulating and grading recommendations

For the GDG to formulate a clinically useful recommendation, it was agreed that the

following factors be considered:

e The best available evidence with preference given to empirical evidence over
expert judgement, including:

e a profile of the cost data

e results of economic modelling

o effectiveness data taking into account the strength of evidence (the level,
quality, precision) as well as the size of effect and relevance of the evidence

e where reported, data on additional outcomes such as comfort, adverse
effects and patient acceptability

e a comparison between the outcomes for alternative interventions where
possible.

e The feasibility of interventions, including the cost of the intervention, acceptability
to clinicians, patients and carers and appropriateness of the support surface.

e The balancing of benefits against risks — including, where reported, all patient-
relevant endpoints (including adverse effects, comfort and acceptability where
reported) — and the results of the economic modelling.

e The applicability of the evidence to groups defined in the scope of the Guideline,
having considered the profile of patients recruited to the trials, and data obtained

from our review of the epidemiological data and quality of life literature.

This information was presented to the group in the form of evidence tables and
accompanying summaries which were discussed at GDG meetings. Where the GDG
identified issues which impacted on considerations of the evidence and the ability to
formulate implementable and pragmatic guideline recommendations, these were

summarised in the GDG commentary sections.
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Issues with the available data identified by the GDG included:

Issues with the data, interpretation of the evidence and the wording were discussed

until there was agreement on the wording and grading.

Where the GDG decided that further higher level evidence was essential before any

recommendations could be considered, recommendations for future research were

made (see section 7). The group then ranked these in order of importance so that the

top five could be included in the NICE version.

The grading of the recommendations was agreed at GDG meetings using the scheme

below.

Table 3: Recommendation grading

A

At least one meta-analyses, systematic review, or RCT rated as
1++, and directly applicable to the target population or

A systematic review of RCTs or a body of evidence consisting
principally of studies rated as 1+, directly applicable to the target
population and demonstrating overall consistency of results

Evidence drawn from a NICE technology appraisal

A body of evidence including studies rated as 2++, directly
applicable to the target population and demonstrating overall
consistency of results or

Extrapolated evidence from studies rated as 1++ or 1+

A body of evidence including studies rated as 2+, directly
applicable to the target population and demonstrating overall
consistency of results, or

Extrapolated evidence from studies rated as 2++

Evidence level 3 or 4, or
Extrapolated evidence from studies rated as 2+, or

Formal consensus

D(GPP)

A good practice point (GPP) is a recommendation for best
practice based on the experience of the Guideline Development

Group

Adapted with permission from the Scottish Intercollegiate guidelines Network

The recommendations with accompanying evidence reviews are presented in s