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 SCIENTIFIC REPORT 
 

1 INTRODUCTION 
1.1 Background 
A pressure ulcer can be defined as a localized injury of the skin and/or 
underlying tissue resulting from an internal response to an external 
mechanical load, applied to soft biological tissues, generally over a bony 
prominence. This external mechanical load can be a force perpendicular to 
the skin surface (pressure), a force parallel to the skin surface (shear), or a 
combination of pressure and shear.1  
The aetiology of pressure ulcer development is multi-factorial. The role of 
individual factors, their importance and their interaction remain unknown.2 
Biomechanical research shows that a mechanical load will lead to (1) a 
reduced supply of oxygen in the tissue (leading to ischemia, including 
hypoxia, glucose depletion, and tissue acidification), (2) a reduced supply 
of nutrients, and (3) an accumulation of waste products.2, 3 The role of 
other contributing factors, such as (1) direct cell deformation, (2) impaired 
lymphatic drainage, and (3) reperfusion damage is not yet fully 
understood.3 Pressure ulcers most often develop over the sacrum, ischial 
tuberosities, trochanters, femoral condyles, malleoli, and heels.4  
Additionally, the National Pressure Ulcer Advisory Panel (NPUAP, USA) 
also recognizes the risk of pressure ulcer development beneath medical 
devices such as catheters, oxygen tubes, ventilator tubes, semi-rigid 
cervical collars.1, 5  
The severity of a pressure ulcer varies from non-blanchable erythema of 
the intact skin to tissue destruction involving skin, subcutaneous fat, 
muscle and bone. Numerous tools have been developed to classify the 
severity of a pressure ulcer.6, 7 In 1989, the National Pressure Ulcer 
Advisory Panel (NPUAP) developed a classification using four grades 
(Table 1). This classification was adopted by the European Pressure Ulcer 
Advisory Panel (EPUAP) in 1999 with some minor textual changes.6 As 
part of a 2009 international guideline development process, NPUAP and 
EPUAP developed a common international classification system for 
pressure ulcers.1   
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In this classification system a pressure ulcer is defined as: 
• Category I as a non-blanchable erythema of the intact skin; 
• Category II as an abrasion or a blister; 
• Category III as a superficial ulcer; 
• Category IV as a deep ulcer.1 

A Category II lesion should not be used to describe other superficial skin 
lesions such as skin tears, tape burns, incontinence associated dermatitis 
(IAD), maceration or excoriation.1   

Table 1 – Classification of Pressure Ulcers according to NPUAP/EPUAP. 
Category Description 

Category/Stage I 
Non-blanchable erythema 
 

Intact skin with non-blanchable redness of a localized area usually over a bony prominence. Darkly pigmented skin may not have 
visible blanching; its colour may differ from the surrounding area. The area may be painful, firm, soft, warmer or cooler as 
compared to adjacent tissue. Category I may be difficult to detect in individuals with dark skin tones. May indicate “at risk” 
persons. 

Category/Stage II 
Partial thickness skin loss 
 

Partial thickness loss of dermis presenting as a shallow open ulcer with a red pink wound bed, without slough. May also present 
as an intact or open/ruptured serum-filled or sero-sanguineous filled blister. Presents as a shiny or dry shallow ulcer without 
slough or bruising. This category should not be used to describe skin tears, tape burns, incontinence associated dermatitis, 
maceration or excoriation. 

Category/Stage III 
Full thickness skin loss 
 

Full thickness skin loss. Subcutaneous fat may be visible but bone, tendon or muscle are not exposed. Slough may be present 
but does not obscure the depth of tissue loss. May include undermining and tunnelling. The depth of a Category/Stage III 
pressure ulcer varies by anatomical location. The bridge of the nose, ear, occiput and malleolus do not have (adipose) 
subcutaneous tissue and Category/Stage III ulcers can be shallow. In contrast, areas of significant adiposity can develop 
extremely deep Category/Stage III pressure ulcers. Bone/tendon is not visible or directly palpable. 

Category/Stage IV 
Full thickness tissue loss 
 

Full thickness tissue loss with exposed bone, tendon or muscle. Slough or eschar may be present. Often includes undermining 
and tunnelling. The depth of a Category/Stage IV pressure ulcer varies by anatomical location. The bridge of the nose, ear, 
occiput and malleolus do not have (adipose) subcutaneous tissue and these ulcers can be shallow. Category/Stage IV ulcers can 
extend into muscle and/or supporting structures (e.g., fascia, tendon or joint capsule) making osteomyelitis or osteitis likely to 
occur. Exposed bone/muscle is visible or directly palpable. 

Source. European Pressure Ulcer Advisory PPUAP. Prevention and treatment of pressure ulcers: Clinical Practice Guideline. Washington (DC): 2009 
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1.2 Relevance of the guideline 
In several European countries (Table 2), national prevalence studies had 
been conducted.4, 8-11 The reported prevalence rates ranged from 8.9% to 
18.1% in hospitals and from 6.4% to 31.4% in nursing homes. In Belgium, 
the prevalence of pressure ulcers had only been studied on a national level 
within the hospital setting (19 968 patients; 1 005 nursing units; 84 acute 
hospitals). Vanderwee et al. (2011)4 reported a prevalence of 12.1% 
(Category I-IV). The comparison between countries remains difficult 
because of differences in pressure ulcer definitions, methods of data 
collection and patient population.4  
Pressure ulcers are more likely to occur in sub-groups like spinal-cord 
injury patients12, cachectic patients13, patients treated in intensive care14, 15 

or geriatric units15, patients with advanced incurable illness16 and 
wheelchair bound patients.17 
Pressure ulcers may cause pain and discomfort to the affected 
patients16, 18, a prolonged and/or more frequent contact with the healthcare 
system19-21 and their presence has been associated with an increased risk 
of mortality.22, 23 In addition, the treatment of pressure ulcers is associated 
with considerable costs. Studies estimated the cost for treating pressure 
ulcers between 1% (the Netherlands)24 and 4% (England)25 of the total 
healthcare budget. A significant increase of the economic burden is 
expected because of the ageing population and an increase of patient 
comorbidities. 

Table 2 – Prevalence of pressure ulcers in adults in a selection of European countries 
Country Setting Study year  Prevalence (Grade I-IV) Sample size (n) Reference 

Belgium Hospitals 2008 12.1% 19 968 Vanderwee et al., 20114 

France Hospitals 2004 8.9% 37 307 Barrois et al., 20088 

Germany Hospitals 2004 9.0% 8 515 Tannen et al., 200811 

 Nursing Homes 2004 6.4% 2 531 Tannen et al., 200811 

Italy Hospitals 2005 8.3% 1 097 Vanderwee et al., 2007a15 

 Long- term care 2005 27.0% 571 Capon et al., 20079 

Portugal Hospitals 2005 12.5% 786 Vanderwee et al., 2007a15 

Sweden Hospitals 2011 16.6% 16 466 Gunningberg et al., 201210 

 Nursing Homes 2011 14.5% 18 592 Gunningberg et al., 201210 

The Netherlands Hospitals 2004 18.1% 10 237 Tannen et al., 200811 

 Nursing Homes 2004 31.4% 10 098 Tannen et al., 200811 



 

KCE Report 203 Treatment pressure ulcers 11 

 

1.3 Scope 
The aim of this study was to develop a clinical practice guideline (CPG) on 
the treatment of pressure ulcers in adults and children being admitted to 
hospitals, long-term care facilities (including nursing homes, rehabilitation 
facilities and long-term chronic care hospitals) and those receiving home 
care. The CPG will cover following topics:  
• Nutrition for treatment; 
• Devices for therapy (mattresses, overlays, beds, seatings, cushions);  
• Debridement; 
• Topical agents for treatment; 
• Dressings for treatment; 
• Indications for surgery; 
• Systemic antimocrobial treatment; 
• Electrotherapy; 
• Light therapy; 
• Hyperbaric oxygen therapy;  
• Negative pressure wound therapy.  
The recommendations are formulated in a generic way in order to be 
applicable to the majority of patients and settings.  It may require 
adjustments and tailoring in specific conditions and for particular target 
groups.  
The CPG will not cover management of incontinence associated dermatitis 
because of the unique nature and the specific aetiology of this skin 
disorder.26 The guideline will be relevant to, but will not cover, other 
aspects of pressure ulcer risk assessment and prevention (e.g. identifying 
patients at risk of developing a pressure ulcer, the use of risk assessment 
scales, skin assessment, repositioning). Recommendations for these areas 
are included in the national guideline on the prevention of pressure ulcers 
that is published as a separate CPG.27  

1.4 Remit of the guideline 
1.4.1 Overall objectives 
This guideline provides recommendations based on current scientific 
evidence for the treatment of patients with pressure ulcers. Clinicians are 
encouraged to interpret these recommendations in the context of the 
individual patient situation, values and preferences. 

1.4.2 Target users of the guideline 
This guideline is intended to be used by all care providers involved in the 
management of patients with pressure ulcers, including dermatologists, 
(plastic) surgeons, nurses, general practitioners, advanced practice nurses 
in wound care, dieticians. It could also be of particular interest for patients 
and their families, for hospital/nursing home managers and policy makers. 

1.5 Statement of intent 
Clinical Guidelines are designed to improve the quality of health care and 
decrease the use of unnecessary or harmful interventions. This guideline 
has been developed by clinicians, advanced practice nurses in wound care 
and researchers for use within the Belgian healthcare context. It provides 
advice regarding the care and management of patients with pressure 
ulcers. 
The recommendations are not intended to indicate an exclusive course of 
action or to serve as a standard of care. Standards of care are determined 
on the basis of all clinical data available for an individual case and are 
subject to change as scientific knowledge and technology advance and 
patterns of care evolve. Variations, which take into account individual 
circumstances, clinical judgement and patient choice, may also be 
appropriate. The information in this guideline is not a substitute for proper 
diagnosis, treatment or the provision of advice by an appropriate health 
professional. It is advised, however, that significant deviations from the 
national guideline should be fully documented in the patient’s file at the 
time the relevant decision is taken. 
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1.6 Funding and declaration of interest 
The KCE is a federal institution which is financed for the largest part by 
INAMI/RIZIV, but also by the Federal Public Service of Health, food chain 
safety and environment, and Federal Public Service of social security. The 
Federal Public Service of Health, food chain safety and environment 
commissioned this guideline but did not have influence on the content of 
the guideline.  
The development of clinical practice guidelines is part of the legal mission 
of the KCE. Although the development of the guidelines is paid by KCE 
budget, the sole mission of the KCE is providing scientifically valid 
information. The KCE has no interest in companies (commercial or not, 
e.g. hospital, university), associations (e.g. professional association, 
syndicate), individuals or organisations (e.g. lobby group) on which the 
guidelines could have a positive or negative impact (financial or other). 
All clinicians involved in the Guideline Development Group (GDG) or the 
peer-review process completed a declaration of interest form. The 
information of possible conflicts of interest is published in the colophon of 
this report. All members of the KCE Expert Team make yearly declarations 
of interest and further details of these are available on request. 

2 METHODOLOGY 
2.1 Clinical questions 
The clinical questions were the result of a scoping review of existing 
guidelines and consecutive discussions within the multidisciplinary 
research team (see Table 5) and the multidisciplinary expert panel (see 
also 1.1). The clinical questions were refined based on discussions with 
our international partner (see 2.2).  
The CPG addresses the following clinical questions (for detailed protocols, 
see appendix 1-12): 
1. What are the most clinically effective nutritional interventions for 

the treatment of pressure ulcers? 
• Population: people of any age with existing pressure ulcers  in any 

care setting; 
• Intervention: nutritional interventions (supplementation or special diet) 

and hydration for treatment of pressure ulcers; 
• Comparison: usual diet (including hospital diet); other 

supplementation; other special diet; 
• Outcomes:  

o Critical outcomes for decision making: time to complete healing 
(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, health-
related quality of life (continuous data or narratively summarised).  
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2. What are the most clinically effective pressure redistributing 
devices for the treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention:  
o Mattresses/overlays: standard foam mattresses, alternative foam 

mattresses/ overlays (e.g. convoluted foam, cubed foam), 
specialised foam mattresses, gel-filled mattresses/ overlays, fibre-
filled mattresses/ overlays, air-filled mattresses/ overlays, water-
filled mattresses/ overlays, bead-filled mattresses/ overlays, AP 
mattresses/ overlays (air-filled sacs which inflate and deflate), 
low-air-loss mattresses, operating-table overlays, sheepskins 
(synthetic/natural); 

o Beds: air-fluidised beds, low-air-loss beds – patients are 
supported on a series of air sacs through which warmed air 
passes, air flotation beds, bead-filled beds; 

o Seating: standard chair tilt in space, pressure relieving chairs; 
o Cushions: foam-filled cushions, gel-filled cushions, fluid-filled 

cushions, air/dry flotation cushions, alternating pressure cushions, 
tilt-in-space; 

o Wheelchair support surfaces; 
o Other: pillows, postural support, limb protectors: pads and 

cushions of different forms to protect bony prominences. 
• Comparison: each other or no intervention. 
• Outcomes:  
Critical outcomes for decision making: time to complete healing (time to 
event data), rate of complete healing (continuous data), rate of change in 
size and volume of ulcer (absolute and relative) (continuous data), 
reduction in size of ulcer and volume of ulcer, proportion of patients 
completely healed within trial period; 
Important outcomes: wound-related pain, time in hospital or other health 
care setting (continuous data), patient acceptability e.g. measured by 
compliance and tolerance, side effects, health-related quality of life 
(continuous data or narratively summarised).  

3. What are the most clinically effective methods of debridement of 
non-viable tissue for treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: debridement (sharp debridement, dressings which 
promote autolysis e.g. hydrogels and hydrocolloids, enzymatic, 
mechanical, maggot); 

• Comparison: no debridement; comparison between debridement 
methods; other type of therapy for pressure ulcer treatment;  

• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, health-
related quality of life (continuous data or narratively summarised).  

4. What are the most clinically effective topical agents for the 
treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: topical agents (cleansers, moisturizers, protective agents, 
antiseptic agents, antibiotics, anti-inflammatory agents, anti-fungal 
agents); 

• Comparison: no topical agent; comparison between topical agents; 
placebo; other type of therapy for pressure ulcer treatment;  

• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 
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o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, health-
related quality of life (continuous data or narratively summarised).  

5. What are the most clinically effective dressings for the treatment 
of pressure ulcers?  

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: dressings (absorbing, impregnated, alginate, capillary, 
hydrocolloid, hydrofibre®, foam, collagen, hyaluronic acid, film, 
hydrogels); 

• Comparison: no dressing; comparison between dressings; other type 
of therapy for pressure ulcer treatment;  

• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised) 

6. What are the indications for surgery for the treatment of pressure 
ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: surgery (flap reconstruction); 
• Comparison: no surgery;  
• Outcomes:  

o Critical outcomes for decision making: time to complete healing 
(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 

(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised).  

7. What are the most clinically effective systemic agents for the 
treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: systemic antimicrobials (systemic antibiotics, systemic 
antifungals); 

• Comparison: no systemic antimicrobials; placebo; comparison 
between types of systemic antimicrobials; other type of therapy for 
pressure ulcer treatment; 

• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability eg 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised). 

8. What is the clinical effectiveness of electrotherapy for the 
treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: electrotherapy as treatment for people with pressure 
ulcers; 

• Comparison: other type of therapy for pressure ulcer treatment; 
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• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised).  

9. What is the effectiveness of light therapy for the treatment of 
pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: light therapy (infrared, ultraviolet, laser, monochromatic, 
polarized light); 

• Comparison: no therapy; comparison between light therapies; 
placebo; sham light therapy; other type of therapy for pressure ulcer 
treatment; 

• Outcomes:  
o Critical outcomes for decision making: time to complete healing 

(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised).  

10. What is the clinical effectiveness of hyperbaric oxygen therapy 
for the treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: hyperbaric oxygen therapy as treatment for people with 
pressure ulcers; 

• Comparison: Other type of therapy for pressure ulcer treatment; 
• Outcomes:  

o Critical outcomes for decision making: time to complete healing 
(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised).  

11. What is the clinical effectiveness of negative pressure wound 
therapy for the treatment of pressure ulcers? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: negative pressure wound therapy as treatment for people 
with pressure ulcers; 

• Comparison: other type of therapy for pressure ulcer treatment; 
• Outcomes:  

o Critical outcomes for decision making: time to complete healing 
(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 



 

16  Treatment pressure ulcers KCE Report 203 

 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability eg 
measured by compliance and tolerance, side effects, mortality (all 
cause) (dichotomous), health-related quality of life (continuous 
data or narratively summarised).  

12. What is the most clinically effective method for management of 
pressure ulcers of the heel? 

• Population: people of any age with existing pressure ulcers  in any 
care setting; 

• Intervention: Interventions for management of heel ulcers: pressure-
redistributing devices; repositioning; nutrition and hydration; 
electrotherapy; negative pressure wound therapy; hyperbaric oxygen 
therapy; debridement; topical agents; dressings.  

• Comparison: each other or no intervention; 
• Outcomes:  

o Critical outcomes for decision making: time to complete healing 
(time to event data), rate of complete healing (continuous data), 
rate of change in size and volume of ulcer (absolute and relative) 
(continuous data), reduction in size of ulcer and volume of ulcer, 
proportion of patients completely healed within trial period; 

o Important outcomes: wound-related pain, time in hospital or other 
health care setting (continuous data), patient acceptability e.g. 
measured by compliance and tolerance, side effects, health-
related quality of life (continuous data or narratively summarised). 

2.2 International collaboration 
The National Clinical Guideline Centrea (NCGC) commissioned by The 
National Institute for Health and Clinical Excellence (NICE, United 
Kingdom) is currently producing a clinical guideline on the prevention and 
treatment of pressure ulcers to replace its existing guidelines.28-30 The CPG 
will be developed de novo. The twelve research questions regarding 

                                                      
a  The National Clinical Guideline Centre (NCGC) is a multi-disciplinary health 

services research team funded by the National Institute for Health and 
Clinical Excellence (NICE). They produce evidence based clinical practice 
guidelines commissioned by NICE. 

treatment of pressure ulcers were in common with those of the KCE except 
for the research questions regarding the indications for surgery and light 
therapy which were covered only by KCE. The elaboration of the topics 
was divided between both organisations.  
A collaboration agreement was set up between NCGC and KCE 
concerning following: 
1. Scope: the collaboration concerned the search for evidence (search 

strategy + selection), quality appraisal, evidence tables and the 
development of the evidence reports. The formulation of evidence 
statements and recommendations was the responsibility of the two 
organisations separately.  

2. Form of cooperation: one research question was elaborated both by 
KCE and NCGC (question 8), five research questions were elaborated 
by NCGC (questions 1, 2, 10, 11, 12), while the six other questions 
were elaborated by KCE (questions 3-7, 9). 

3. Cross-validation was done after each of the following steps: 
o Development of the search strategy; 
o Selection of the literature; 
o Quality appraisal and elaboration of evidence tables; 
o Evidence report. 

2.3 Literature review 
2.3.1 Study design 
For most questions, the search focused on high-quality systematic reviews 
(i.e. reviews matching the PICO’s; extensive quality assessment; data 
available for GRADE input) on randomized controlled trials (RCTs) (see 
protocols in appendices 1-12 for more details). However, when RCTs were 
unavailable the search was expanded to observational studies (see 
protocols in appendices 1-12 for details).  
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2.3.2 Databases and date limits 
The following databases were included in the literature search (see 
appendices 1-12 for search strings):   
• The Cochrane Database of systematic reviews 

(http://www.cochrane.org); 
• Medline (http://www.ncbi.nlm.nih.gov/pubmed);  
• Embase (http://www.embase.com/); 
• CINAHL (http://www.cinahl.com).  
The search was limited to articles published in English, French and Dutch 
for the evidence reports produced by KCE (Questions 3-7, 9) while for the 
evidence reports that were produced by NCGC (Questions 1, 2, 8, 10-12) 
searches were restricted to articles published in English. No date 
restriction was used.  
All literature searches were done between September 2012 and April 
2013. Search strategies were checked by reviewing the reference lists of 
relevant key papers and requesting the advice of the expert panel about 
additional papers. 

2.3.3 Search strategy 
A combination of appropriate MeSH terms and free text words was used 
(Appendices 1-12). The PICOs and the search strategy that correspond to 
research questions are documented in Appendices 1-12.  
The identified studies were selected by one reviewer based on title and 
abstract. For all eligible studies, the full-text was retrieved. Studies were 
selected if relevant to the review question (PICO: population, intervention, 
comparison, outcome). A quality assurance check was performed by a 
second reviewer on 10% of the search results. In case no full-text was 
available, the study was not taken into account to develop the final 
recommendations.  
2.3.4 Quality appraisal 
A quality appraisal was done for each individual study and for each 
outcome. All critical appraisals were done by one researcher. The quality 
of the retrieved RCTs and observational studies was assessed using the 

corresponding checklists of the National Institute for Health and Clinical 
Excellence (NICE).31  

2.4 Data extraction  
For each primary study, data were extracted by one reviewer. Following 
study characteristics were tabulated using a standard template: reference, 
patient characteristics, intervention/comparison, outcome measures, effect 
size, comments. All evidence tables are reported in Appendices 1-12. 

2.5 Analysis  
A meta-analysis was done if possible using Revman-software 
(http://ims.cochrane.org/revman). The specific review strategies were 
defined in the study protocols (see appendices 1-12). 
In general, studies were combined in a meta-analysis if the clinical (e.g. 
similar patient population, intervention, comparison, outcome) and 
statistical heterogeneity were acceptable. The unit of analysis was 
separated in studies measuring outcomes at the patient or ulcer level. The 
following groups were considered separately as strata (children and adults) 
or subgroups (different categories of pressure ulcers; different ulcer 
locations). In absence of appropriate data, forest plot(s) were generated for 
each outcome using single studies for didactic purposes. 
Fixed-effects (Mantel-Haenszel) techniques were used to calculate risk 
ratios (relative risk) for the binary outcomes. The continuous outcomes 
were analysed using an inverse variance method for pooling weighted 
mean differences and where the studies had different scales, standardised 
mean differences were used. Statistical heterogeneity was assessed by 
considering the chi-squared test for significance at p<0.1 or an I-squared 
inconsistency statistic of >50% to indicate significant heterogeneity. In 
case of heterogeneity and a sufficient number of studies, sensitivity 
analyses were conducted based on risk of bias and pre-specified subgroup 
analyses were carried out as defined in the protocol. Assessments of 
potential differences in effect between subgroups were based on the chi-
squared tests for heterogeneity statistics between subgroups. If no 
sensitivity analysis was found to completely resolve statistical 
heterogeneity then a random effects (DerSimonian and Laird) model was 
employed to provide a more conservative estimate of the effect.  
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The means and standard deviations of continuous outcomes were required 
for meta-analysis. However, in cases where standard deviations were not 
reported, the standard error was calculated if the p-values or 95% 
confidence intervals (CIs) were reported and meta-analysis was 
undertaken with the mean difference and standard error using the generic 
inverse variance method in Cochrane Review Manager (RevMan5) 
software. Where p-values were reported as “less than”, a conservative 
approach was undertaken. For example, if p-value was reported as 
“p<0.001”, the calculations for standard deviations were based on a p-
value of 0.001.  

2.6 Grading of evidence 
For each recommendation, we provided its strength and the quality of the 
supporting evidence.32 According to GRADE, we classified the quality of 
evidence into 4 categories: high, moderate, low, and very low (Table 3 and 
Table 4). The quality of evidence reflects the extent to which a guideline 
panel’s confidence in an estimate of the effect was adequate to support a 
particular recommendation. 
For RCTs, quality rating was initially considered to be of high level (Table 
3). The rating was then downgraded if needed based on the judgement of 
the different quality elements. Each quality element considered to have 
serious or very serious risk of bias was rated down -1 or -2 points 
respectively. Judgement of the overall confidence in the effect estimate 
was also taken into account. We considered confidence in estimates as a 
continuum and the final rating of confidence could differ from that 
suggested by each separate domain.33   

Observational studies were by default considered low level of evidence 
(Table 3 and Table 4). However, the level of evidence of observational 
studies with no threats to validity can be upgraded for a number of 
reasons: 

1. Large magnitude of effects: The larger the magnitude of effect, the 
stronger becomes the evidence. As a rule of thumb, the following 
criteria were proposed by GRADE: 
a. Large, i.e. RR >2 or <0.5 (based on consistent evidence from at 

least 2 studies, with no plausible confounders): upgrade 1 level; 
b. Very large, i.e. RR >5 or <0.2 (based on direct evidence with no 

major threats to validity): upgrade 2 levels; 
2. All plausible confounders: all plausible confounding from 

observational studies or randomized trials may be working to reduce 
the demonstrated effect or increase the effect if no effect was 
observed 

3. Dose-response gradient: The presence of a dose-response gradient 
may increase our confidence in the findings of observational studies 
and thereby increase the quality of evidence. 

The general principles used to downgrade the quality rating are 
summarized in Table 5. Decisions on downgrading with -1 or -2 points 
were based on the judgment of the assessors. Reasons for (no) 
downgrading were summarized in the GRADE profiles in Table 6.  
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Table 3 – A summary of the GRADE approach to grading the quality of evidence for each outcome. 
Source of body of evidence Initial rating of quality of a 

body of evidence 
Factors that may decrease 
the quality 

Factors that may increase 
the quality 

Final quality of a body of 
evidence 

Randomized trials 
 

High 1. Risk of bias 
2. Inconsistency 
3. Indirectness 
4. Imprecision 
5. Publication bias 

1. Large effect 
2. Dose-response 
3. All plausible residual 
confounding would reduce 
the demonstrated effect or 
would suggest a spurious 
effect if no effect was 
observed 

High ( ) 
Moderate ( ) 
Low ( ) 
Very low ( ) 

Observational studies Low 

Source. Andrews J, Guyatt G, Oxman AD, Alderson P, Dahm P, Falck-Ytter Y, et al. GRADE guidelines: 15. Going from evidence to recommendations: the significance and 
presentation of recommendations. J Clin Epidemiol. 2013. 

Table 4 – Levels of evidence according to the GRADE system. 
Quality level Definition Methodological Quality of Supporting Evidence 

High We are very confident that the true effect lies close to that of the estimate of 
the effect 

RCTs without important limitations or overwhelming evidence 
from observational studies 

Moderate We are moderately confident in the effect estimate: the true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is 
substantially different 

RCTs with important limitations (inconsistent results, 
methodological flaws, indirect, or imprecise) or exceptionally 
strong evidence from observational studies 

Low Our confidence in the effect estimate is limited: the true effect may be 
substantially different from the estimate of the effect 

 
RCTs with very important limitations or observational studies 
or case series 
 

Very low We have very little confidence in the effect estimate: the true effect is likely to 
be substantially different from the estimate of the effect 
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Table 5 – Downgrading the quality rating of evidence using GRADE. 
Quality element Reasons for downgrading 

Limitations  For each study reporting the selected outcome, possible risk of bias introduced by lack of allocation concealment, lack of blinding, lack 
of intention-to-treat analysis, loss of follow-up and selective outcome reporting were assessed. Additionally, other limitations such as 
stopping early for benefit and use of unvalidated outcome measures were taken into consideration. Level of evidence was downgraded 
if studies were of sufficiently poor quality. Downgrading was omitted if studies with low risk of bias were available that lead to similar 
conclusions as the studies with a high risk of bias. 

Inconsistency  Downgrading the level of evidence for inconsistency of results was considered in the following situations: point estimates vary widely 
across studies, confidence intervals show minimal or no overlap, the statistical test for heterogeneity shows a low p-value or the I2 is 
large. If large variability in magnitude of effect remained unexplained, the quality of evidence was rated down.  

Indirectness  Quality rating was downgraded for indirectness in case the trial population or the applied intervention differed significantly from the 
population or intervention of interest. Also, the use of surrogate outcomes could lead to downgrading. A third reason for downgrading for 
indirectness occurred when the studied interventions were not tested in a head-to-head comparison. 

Imprecision  Evaluation of the imprecision of results was primarily based on examination of the 95%CI. Quality was rated down if clinical action would 
differ if the upper versus the lower boundary of the 95%CI represented the truth. In general, 95%CIs around relative effects were used 
for evaluation, except when the event rate was low in spite of a large sample size. To examine the 95%CIs, the clinical decision 
threshold (CDT) was defined. When the 95%CI crossed this clinical decision threshold, the quality level was rated down. A relative risk 
reduction (RRR) of 25% was defined as CDT by default and adapted if deemed appropriate e.g. in case of a low risk intervention. 

Reporting bias Quality rating was downgraded for reporting bias if publication bias was suggested by analysis using funnel plots or searching of trial 
registries. Publication bias was also suspected if results came from small, positive industry-sponsored trials only. 

2.7 Formulation of evidence statements 
A subgroup of researchers (see Table 9) was responsible for systematic 
searches, retrieval and appraisal of the evidence and the writing of the 
evidence report (procedure used to draft evidence statements is described 
in appendix 13).  

2.8 Formulation of recommendations   
A second group within the research team drafted recommendations based 
on the retrieved evidence (Table 9) and assigned a grade of 

recommendation to each recommendation using the GRADE system (see 
tables 6 & 7).  
A grade of recommendation was assigned to each recommendation using 
the GRADE system (Table 6). The strength of recommendations depends 
on a balance between all desirable and all undesirable effects of an 
intervention (i.e., net clinical benefit), quality of available evidence, values 
and preferences, and cost (resource utilization). Factors that influence the 
strength of a recommendation are reported in Table 7.  
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Table 6 – Strength of recommendations according to the GRADE system. 
Grade Definition 

Strong The desirable effects of an intervention clearly outweigh the undesirable effects (the intervention is to be put into practice), or the 
undesirable effects of an intervention clearly outweigh the desirable effects (the intervention is not to be put into practice) 

Weak The desirable effects of an intervention probably outweigh the undesirable effects (the intervention probably is to be put into practice), or 
the undesirable effects of an intervention probably outweigh the desirable effects (the intervention probably is not to be put into practice) 

Table 7 – Factors that influence the strength of a recommendation. 
Factor Comment 

Balance between desirable and 
undesirable effects 

The larger the difference between the desirable and undesirable effects, the higher the likelihood that a strong 
recommendation is warranted. The narrower the gradient, the higher the likelihood that a weak recommendation is 
warranted 

Quality of evidence The higher the quality of evidence, the higher the likelihood that a strong recommendation is warranted 
Values and preferences The more values and preferences vary, or the greater the uncertainty in values and preferences, the higher the 

likelihood that a weak recommendation is warranted 
Costs (resource allocation) The higher the costs of an intervention—that is, the greater the resources consumed—the lower the likelihood that a 

strong recommendation is warranted 

A strong recommendation implies that most patients would want the 
recommended course of action. A weak recommendation implies that the 
majority of  informed patients would want the intervention, but many would 
not.34 Specifically, a strong negative recommendation means the harms of 
the recommended approach clearly exceed the benefits whereas a weak 
negative recommendation implies that the majority of patients would not 
want the intervention, but many would. In the case of a weak 
recommendation, clinicians are especially required to spend adequate time 
with patients to discuss patients’ values and preferences. Such an in-depth 
discussion is necessary for the patient to make the best decision. This may 
lead a significant  proportion of patients to choose an alternative approach. 

Fully informed patients are in the best position to make decisions that are 
consistent with the best evidence and patients’ values and preferences.  
For policy-makers, a strong recommendation implies that variability in 
clinical practice between individuals or regions would likely be 
inappropriate whereas a weak recommendation implies that variability 
between individuals or regions may be appropriate, and use as a quality of 
care criterion is inappropriate.34  
We offer the suggested interpretation of “strong” and “weak” 
recommendations in Table 8.35 
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Table 8 – Interpretation of strong and conditional (weak)* recommendations 
Implications Strong recommendation Weak recommendation 

For clinicians Most individuals should receive the intervention. Adherence to 
this recommendation according to the guideline could be used 
as a quality criterion or performance indicator. 

Recognize that different choices will be appropriate for 
individual patients and that you must help each patient arrive 
at a management decision consistent with his or her values 
and preferences. Decision aids may be useful helping 
individuals making decisions consistent with their values and 
preferences. 

For policy makers The recommendation can be adapted as policy in most 
situations. 

Policy-making will require substantial debate and involvement 
of various stakeholders. 

* the terms ‘‘conditional’’ and ‘‘weak’’ can be used synonymously 
Source. Fiocchi A, Schunemann HJ, Brozek J, Restani P, Beyer K, Troncone R, et al. Diagnosis and Rationale for Action Against Cow's Milk Allergy (DRACMA): a summary 
report. J Allergy Clin Immunol. 2010;126(6):1119-28 e12. 

2.9 Formulation of best practices 
Based on the evidence review, the research team (i.e. authors of this 
report) formulated recommendations. In addition best practices were 
formulated. The latter were not based on the evidence reviews but on two 
existing guidelines (i.e. EPUAP/NPUAP 20091 & NICE 200530) that were 
retained after a comprehensive systematic search (see appendix 15 for 
details).  

2.10 External review 
2.10.1 Healthcare professionals 
The draft of the evidence report, recommendations and best practices 
were circulated to the expert panel (table 10) prior to each face-to-face 
meeting. The expert panel that consisted of 1 home care nurse, 5 hospital 
nurses, 1 general practitioner and coordinating physician of a nursing 
home, 1 dermatologist and 1 plastic surgeon had the following tasks:  
• To verify that the research is complete and that the interpretation of 

the evidence is correct;  
• To assess the relevance of the conclusions and the selected studies in 

relation to the Belgian context; 

• To verify the evidence statements; 
• To participate in the drawing up of recommendations.  
The expert panel met on 2 occasions: 12 March 2012 (review of topics and 
review protocols) and 18 April 2013 (review of evidence reports and 
recommendations/best practices).   
All recommendations and best practices were reviewed by a panel of 
experts (i.e. 18/04/2013) using a formal procedure. Ten days before the 
final expert meeting, all experts received the recommendations and best 
practices. As a preparation of the meeting all invited experts were asked to 
score each recommendation on a 5-point Likert-scale, with a score of ‘1’ 
indicating ‘completely disagree’, ‘2’ indicating ‘somewhat disagree’, ‘3’ 
indicating ‘unsure’, ‘4’ indicating ‘somewhat agree’, and ‘5’ indicating 
‘completely agree’ (the experts were also able to answer ‘not applicable’ in 
case they were not familiar with the underlying evidence or rationale). In 
case an expert disagreed with the recommendation or Best practice (score 
‘1’ or ‘2’), (s)he was asked to provide appropriate evidence or rationale, 
respectively. All scores were then anonymized and summarized into a 
median score, minimum score, maximum score and % of ‘agreement-
scores’ (score ‘4’ and ‘5’) to allow a targeted discussion (see appendix 16). 
The recommendations were then discussed during a face-to-face meeting 
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on 18/04/2013. Recommendations and best practices were only changed if 
important evidence or rationale supported this change. In appendix 13, an 
overview is provided of how the comments of the external experts were 
taken into account. Based on the discussion meeting a final draft of 
recommendations and best practices was prepared and circulated to the 
GDG for final approval. 
This final draft was reviewed by an internal review of KCE-researchers (i.e. 
General Practitioner; Physiotherapist; Epidemiologist) to fine-tune the 
formulation of recommendations.  
2.10.2 Patient representatives 
Patients or patient representatives were not consulted during the 
development process of this guideline.  

2.11 Final validation 
As part of the standard KCE procedures, an external scientific validation of 
the report was conducted prior to its publication. Such validation process 
was done in June 6th 2013. The current guideline was reviewed prior to its 
publication by 3 independent validators (Bart Geurden, Sylvie Méaume, 
Nicky Cullum), making use of the AGREE II checklist. The validation 
process was chaired by CEBAM (i.e. Bart Geurden). The validation of the 
report results from a consensus or a voting process between the 
validators. 
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Table 9 – Research team and responsibilities 
Researchers Organisation Area of expertise Researchers team 

responsible for evidence 
reportsa 

Working group responsible 
for drafting 
recommendations 

Guideline 
Development Group 
(GDG) 

Dimitri Beeckman UGent Professor in Nursing 
Science 

X  X 

Cathy Matheï KUL Professor in General 
Medicine 

X  X 

Aurélie Van Lancker UGent Researcher X  X 

Sabine Van Houdt KUL Researcher X  X 

Geert Vanwalleghem Clinical Nursing Consulting 
or CNC/WCS (VZW 
Wondzorgvereninging) 

Clinical nurse specialist 
wound care – Hospital 
setting 

 X X 

Luc Gryson CNC Clinical nurse specialist 
wound care   

 X X 

Hilde Heyman WCS Clinical nurse specialist 
wound care – Nursing 
home setting 

 X X 

Christian Thyse AFIScep.be Clinical nurse specialist 
wound care  

 X X 

Adinda Toppets UZLeuven Clinical nurse specialist 
wound care   

 X  

Sabine Stordeur KCE KCE-senior expert X X X 

Koen Van den Heede KCE KCE-expert X X X 

 
  

                                                      
a  Evidence reports for clinical questions 2-5 were produced by NCGC (Liz Avital, Katie Jones, Julie Neilson) 
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Table 10 – External experts 
Expert Organisation Area of expertise 

Diégo Backaert  Thuiszorg Groep Backaert Home care Nurse 

Hilde Beele  UZ Gent Dermatologist 

Daniëlle Declercq  UMC Sint-Pieter Clinical nurse specialist wound care – Hospital setting 

Anne Hermand Cliniques uiversitaires Saint-Luc, 
Bruxelles 

Nurse – hospital setting 

Aurore Lafosse  Cliniques universitaires Saint-Luc, 
Bruxelles 

Plastic surgeon 

Dominique Putzeys  CIPIQ-s Clinical nurse specialist wound care – Hospital setting and home care 

Evelien Touriany  Militair Ziekenhuis Koningin Astrid Nurse and clinical nurse specialist wound care – Hospital setting 

Dirk Van De Looverbosch  CRA Zorgbedrijf Antwerpen General practitioner and coordinating physician of a nursing home  

Katrien Vanderwee  O.L.V. van Lourdes ziekenhuis 
Waregem 

Nurse, Hospital Hygiene and extensive research expertise in the area 
of prevention and treatment of pressure ulcers   
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3 CLINICAL RECOMMENDATIONS 
3.1 Introduction 
Based on the evidence reviews (indicating the level of evidence by 
GRADE), the research team formulated recommendations. In addition, 
best practices were formulated. The latter were not based on the evidence 
reviews but on two existing guidelines (i.e. EPUAP/NPUAP 20091 & NICE 
2001) that were selected based on a systematic search and quality 
evaluation (using AGREE II) performed by three independent reviewers. 
All recommendations and best practices were reviewed by a panel of 

experts using a formal procedure. The sources of the best practices are 
referenced (i.e. NPUAP/EPUAP; NICE, Expert opinion). 
In this chapter we will describe for each of the research questions a 
summary of the available evidence as well as the recommendations for 
clinical practice. In addition to the recommendations also best practices 
are described. The formulations of the latter are based on expert 
discussions with the recommendations included in existing guidelines as 
starting point.  
Five sets of general ‘Best practices’ were formulated: 

Tailoring pressure ulcer treatment for each individual 
Best Practices 

Pressure ulcer treatment should be a combined approach, tailored to individual needs and situations and should be based on the principles of 
shared decision making: 
• Treatment should take into account several factors such as the individual’s medical condition, the overall plan of care and the individual’s 

preferences. The needs of the individual and the context should be re-assessed regularly; 
• An individual plan of care should be adopted based on assessment data, identified risk factors for delayed healing and individual goals and 

preferences. The plan is developed in interaction with the individual, informal caregivers and the healthcare professionals. The planned and 
agreed/refused actions are documented in the individual record and communicated to all relevant caregivers (also in case transition between 
care settings takes place). 

Holistic assessment and individual plan of care for patients with pressure ulcers 
Best Practices 

Patients with pressure ulcers should receive an holistic initial assessment including:  
• The individual’s medical condition; 
• The individual’s preferences; 
• Risk factors for development and deterioration of pressure ulcers (see prevention guideline{Beeckman, 2013 2896 /id}); 
• A focused physical examination that includes: 

o Factors that may affect healing (e.g., impaired perfusion, impaired sensation, systemic infection); 
o Vascular assessment in the case of extremity ulcers (e.g., physical examination, history of claudication, ankle-brachial index); 
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Best Practices 
o Pain assessment (see below); 
o Nutritional assessment (see below); 
o Ulcer assessment (see below). 

Reassess on regular basis and document the findings 

Patients with pressure ulcers should receive an initial and ongoing ulcer assessment. The aim of ulcer assessment is to establish the severity of 
the ulcer, to develop a treatment plan, to evaluate treatment interventions, to assess for complications and to communicate information about 
the pressure ulcer to the relevant members of the multidisciplinary team.  
• The ulcer assessment should include:  

o Cause of the ulcer (e.g. pressure ulcer due to nasogastric tube, oxygen mask, pressure on bony prominences); 
o Site/location; 
o Time since pressure ulcer occurence; 
o Stage or category; 
o Dimensions of ulcer and type of tissue; 
o Exudate amount and type; 
o Local signs of infection; 
o Pain; 
o Wound appearance (e.g. wound edges, undermining/tracking (sinus or fistula), necrotic tissue, presence/absence of granulation tissue, 

and epithelialisation);  
o Surrounding skin; 
o Odour; 
o Dressing appearance (exsudate saturation, color, adhesion, … ). 

• A structured approach for ulcer assessment and monitoring should be used. This structured approach could include: 
o The consistent use of uniform measurement methods of the dimensions of the pressure ulcer (i.e. wound length and width, depth, 

tunneling and undermining) to facilitate consistent follow-up over time. The deepest part of the wound should be measured using a 
sterile probe and care should be taken to avoid causing injury; 

o The assessment of healing signs such as decreasing amount of exudate, decreasing wound size and improvement in wound bed tissue;  
o The use of photographs to monitor pressure ulcer healing over time; 
o The use of a standardized classification system for the initial assessment of the pressure ulcer category(e.g. NPUAP/EPUAP 

Classification System); 
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Best Practices 
 

o The regular assessment and monitoring (e.g. PUSH-tool; PSST; Sessing scaleb), with the frequency depending on the condition of the 
wound and the result of the holistic assessment of the patient. With each dressing change, the pressure ulcer should be observed for 
developments that may indicate the need for a change in treatment (e.g., wound improvement, wound deterioration, more or less 
exudate, signs of infection or other complications); 

o All assessments and actions should be documented and time stamped. 

Any relevant change in the wound characteristics should be documented, and the information should be made accessible and communicated to 
the members of the multidisciplinary team. 

Primary and secondary prevention of pressure ulcers 
Best Practices 

Patients with a pressure ulcer should be considered at risk of developing additional pressure ulcers. Therefore the general principles of  
pressure ulcer prevention (see prevention guideline{Beeckman, 2013 2896 /id}: risk and skin assessment; repositioning) should be applied to: 
• Prevent the development of new pressure ulcers; 
• Prevent the pressure ulcers to get worse;  
• Support the healing process. 
With regard to nutrition and re-distributing devices, specific recommendations for the treatment of pressure ulcers are formulated (see below). 

Pain assessment and management 
Best Practices 

Pain assessment and management are of utmost importance and have to be integrated in the general plan of care. The evidence about treatment 
of pain related to pressure ulcers has not been studied specifically for the purpose of this guideline. Therefore we refer to generally accepted 
pain assessment and treatment procedures.  

                                                      
b  See for examples at the website of the Belgian Ministry of Public Health (FOD/SPF): 

http://www.health.belgium.be/eportal/Healthcare/healthcareprofessions/Nursingpractitioners/EvidenceBasedNursing/physiologicaldomain/integrityoftissues/cwcare-
pressureulcers/19074612_NL 
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Educating and training of professional caregivers in pressure ulcer treatment 
Best Practices 

Training and education should be tailored both to the needs of individual caregivers and to the responsibilities of each specific group of 
professionals. 
Consider following educational/training programme components : 
• Holistic assessment and individual patient planning; 
• Ulcer assessment; 
• Normal healing process; 
• Pain assessment; 
• Nutritional support; 
• Recognising inflammation and infection signs; 
• Exudates management; 
• Local treatment options, methods for debridement and/or protection of tissue; 
• Skin protection; 
• Properties and effectiveness of different types of dressing; 
• Positioning/repositioning; 
• Properties and effectiveness of different types of support surfaces (e.g. mattresses, devices for heel elevation, seat cushions). 

3.2 Nutrition/hydration for treatment 
3.2.1 Introduction 
One of the international proposed approaches to treat pressure ulcers is to 
optimise hydrational and nutritional status of patient.1 Nutritional 
interventions to treat pressure ulcers include providing additional nutrition 
and dietary supplements, including zinc and vitamin C. Therefore it was 
considered important for clinical practice to conduct a systematic review to 
summarize the best available evidence about nutritional interventions such 
as oral nutritional supplements and/or tube feeding in the prevention of 
pressure ulcers. 
3.2.2 Review question 
What are the most clinically effective nutritional interventions for the 
treatment of pressure ulcers? 

3.2.3 Clinical evidence 
No RCTs with interventions for hydration to treat pressure ulcers were 
found.  For interventions for nutrition to treat pressure ulcers we found one 
Cochrane review36 which included 4 randomised controlled trials (Taylor, 
197437, Ter Riet, 199538, Chernoff, 199039, and Norris, 197140). We have 
included these randomised controlled trials in the evidence review and 
have updated this Cochrane Review. Eight further randomised controlled 
trials were found (Desneves, 200541, Lee, 200642, Cereda, 200943, Van 
Anholt, 201044, Brewer, 196745, Benati, 200146 and Ohura, 201147) and 
included. Another study found in the search looked specifically at the 
efficacy and safety of ornithine alpha ketogluatarate in heel pressure ulcers 
(Meaume, 200948). 
Most of the studies looked at different forms of supplementation in addition 
to the standard hospital diet versus the standard hospital diet alone. The 
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supplements differed in their composition therefore we did not meta-
analyse these studies together. There were two studies looking at ascorbic 
acid versus placebo which we meta-analysed under that comparison, 
although the populations were still different (nursing home and surgical 
patients).    
Studies with ulcers of all stages were analysed separately from those with 
stages 2 and upwards (classification system is stated, where reported) and 
studies where patients were nutritionally deficient or non-nutritionally 
deficient were also separated.   
3.2.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. The 
majority of studies did not use an intention-to-treat analyses37, 39-43, 45-47 and 
did not report in an a priory sample size calculation.37, 39-47, 49 In addition, in 
all studies sequence generation and allocation concealment was not 
clearly described or was performed poorly. Blinding was possible in the 
majority of the studies due to the use of lookalike products.37, 40, 41, 43, 45, 48, 

49 In appendix 1 the level of evidence can be found per outcome after 
applying the GRADE-methodology. The evidence base for all outcomes 
has been rated as being of low to very low quality. 
3.2.3.2 Evidence statements 
500kcal, 34g protein, 6g arginine, 500mg vitamin C, 18mg zinc and 
standard hospital diet versus standard hospital diet 
• One study (n=28) (elderly LTC patients) showed that 500kcal, 34g 

protein, 6g arginine, 500mg vit C, 18mg zinc and standard hospital 
diet may be more effective compared to standard hospital diet only at 
reducing the proportion of stage II to IV pressure ulcers (VERY LOW 
QUALITY).43  

• One study (n=28) (elderly LTC patients) reported a mean percentage 
reduction in ulcers size (stage II to IV PUs) for 500kcal, 34g protein, 
6g arginine, 500mg vit C, 18mg zinc and standard hospital diet and 
standard hospital diet only. The mean was 72% for 500kcal, 34g 
protein, 6g arginine, 500mg vit C, 18mg zinc and standard hospital 
diet and 45% for standard hospital diet only. A p-value of 0.05 was 
reported (VERY LOW QUALITY) .43   

• One study (n=28) (elderly LTC patients) showed that 500kcal, 34g 
protein, 6g arginine, 500mg vit C, 18mg zinc and standard hospital 
diet may be more effective compared to standard hospital diet only for 
mean cm² reduction in ulcer size stage II to IV pressure ulcers (VERY 
LOW QUALITY) .43   

• One study (n=28) (elderly LTC patients) showed that 500kcal, 34g 
protein, 6g arginine, 500mg vit C, 18mg zinc and standard hospital 
diet may be more effective compared to standard hospital diet only for 
mean reduction in PUSH score of stage II to IV pressure ulcers 
(VERY LOW QUALITY) .43   

250kcal, 28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, 
vitamins, minerals and standard hospital diet versus placebo and 
standard hospital diet  
• One study (n=43) (elderly non-malnourished adults) reported mean 

reduction in PUSH score (stage III and IV PUs) for 250kcal, 28.4g 
carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins, minerals and 
standard hospital diet versus placebo and standard hospital diet. The 
mean reduction was 6 for the 250kcal, 28.4g carbohydrates, 20g 
protein, 3g arginine, 7g fat, vitamins, minerals and standard hospital 
diet and 5.4 for the placebo and standard hospital diet. A p-value of 
0.011 was reported (VERY LOW QUALITY).50  

• One study (n=43) (elderly non-malnourished adults) reported mean 
cm²/week reduction in ulcer size (stage III and IV PUs) for 250kcal, 
28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins, 
minerals and standard hospital diet versus placebo and standard 
hospital diet. The rate was 8.4 cm²/week for the 250kcal, 28.4g 
carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins, minerals and 
standard hospital diet and 8.75 cm²/week for the placebo and 
standard hospital diet. A p-value of 0.006 was reported (VERY LOW 
QUALITY). 50   

• One study (n=43) (elderly non-malnourished adults) showed that 
placebo and standard hospital diet is potentially more effective 
compared to 250kcal, 28.4g carbohydrates, 20g protein, 3g arginine, 
7g fat, vitamins, minerals and standard hospital diet for incidence of 
treatment related adverse events (VERY LOW QUALITY).50   
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• One study (n=43) (elderly non-malnourished adults) showed that 
placebo and standard hospital diet may be more effective compared 
to 250kcal, 28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, 
vitamins, minerals and standard hospital diet for incidence of 
diarrhoea (VERY LOW QUALITY). 50   

• One study (n=43) (elderly non-malnourished adults) showed there 
may be no difference between 250kcal, 28.4g carbohydrates, 20g 
protein, 3g arginine, 7g fat, vitamins, minerals and standard hospital 
diet and placebo and standard hospital diet for incidence of nausea, 
the direction of the effect of the estimate favours 250kcal, 28.4g 
carbohydrates, 20g protein, 3g arginine, 7g fat, vitamins, minerals and 
standard hospital diet (VERY LOW QUALITY). 50   

• One study (n=43) (elderly non-malnourished adults) showed that 
250kcal, 28.4g carbohydrates, 20g protein, 3g arginine, 7g fat, 
vitamins, minerals and standard hospital diet may be more effective 
compared to placebo and standard hospital diet for incidence of 
vomiting (VERY LOW QUALITY). 50   

500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg zinc and 
standard hospital diet versus standard hospital diet 
• One study (n=11) (elderly adults or patients with a spinal cord injury) 

showed that 500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg 
zinc and standard hospital diet may be more effective compared to 
standard hospital diet for PUSH score at week 3 of stage II to IV PUs 
(VERY LOW QUALITY).41  

500kcal, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g 
arginine and standard hospital diet versus standard hospital diet 
• One study (n=11) (elderly adults or patients with a spinal cord injury) 

showed that 500kcal, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc 
and 9g arginine and standard hospital diet is clinically more effective 
compared to standard hospital diet for PUSH score at week 3 of stage 
II to IV PUs (VERY LOW QUALITY). 41   

500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg zinc and 
standard hospital diet versus 500kcal, 21g protein, 0g fat, 500mg 
vitamin C, 30mg zinc and 9g arginine and standard hospital diet 

• One study (n=11) (elderly adults or patients with a spinal cord injury) 
showed that 500kcal, 18g protein, 0g fat, 72mg vitamin C and 7.5mg 
zinc and standard hospital diet is clinically more effective compared to 
500kcal, 21g protein, 0g fat, 500mg vitamin C, 30mg zinc and 9g 
arginine and standard hospital diet for PUSH score at week 3 of stage 
II to IV PUs (VERY LOW QUALITY). 41   

4.38g protein, 2.23g fat, 15.62g carbohydrate, minerals and vitamins 
(per 100ml) and standard hospital diet versus standard hospital diet 
• One study (n=50) (majority elderly, tube-fed patients) showed that 

4.38g protein, 2.23g fat, 15.62g carbohydrate, minerals and vitamins 
(per 100ml) and standard hospital diet is potentially more effective 
compared standard hospital diet to reduce the proportion of stage II to 
IV PUs (VERY LOW QUALITY).47  

• One study (n=50) (majority elderly, tube-fed patients) showed that 
4.38g protein, 2.23g fat, 15.62g carbohydrate, minerals and vitamins 
(per 100ml) and standard hospital diet is clinically more effective 
compared standard hospital diet for mean reduction in ulcer size of 
stage II to IV PUs (LOW QUALITY). 47   

• One study (n=50) (majority elderly, tube-fed patients) showed that 
standard hospital diet may be more effective compared 4.38g protein, 
2.23g fat, 15.62g carbohydrate, minerals and vitamins (per 100ml) 
and standard hospital diet to reduce the incidence of treatment related 
adverse events of stage II to IV PUs (VERY LOW QUALITY).47   

Very high dietary formula (92 to 150gms/day) versus high protein 
dietary formula (57 to 90gms/day) 
• One study (n=12) (long-term, tube-fed institutionalised patients) 

showed that very high dietary formula (92 to 150gms/day) may be 
more effective compared to high dietary formula (57 to 90gms/day) to 
reduce the proportion of PUs (VERY LOW QUALITY).39  

• One study (n=12) (long-term, tube-fed institutionalised patients) 
reported mean surface percentage reduction for very high dietary 
formula (92 to 150gms/day) and high dietary formula (57 to 
90gms/day). The mean for very high dietary formula (92 to 
150gms/day) is 73% and 42% for high dietary formula (57 to 
90gms/day) (VERY LOW QUALITY).39  
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1000mg ascorbic acid (500mg twice daily) and standard hospital diet 
versus placebo and standard hospital diet 
• Two studies (n=108) (patients from 11 nursing homes and 1 hospital, 

and surgical patients; most with nutritional deficiencies) showed there 
may be no difference between 1000mg ascorbic acid (500mg twice 
daily) and standard hospital diet versus placebo and standard hospital 
diet to reduce the proportion of PUs, the direction of the estimate of 
the effect favoured the placebo and standard treatment (VERY LOW 
QUALITY).37, 38  

• One study (n=88) (patients from 11 nursing homes and 1 hospital; 
most with nutritional deficiencies) showed there may be no difference 
between 1000mg ascorbic acid (500mg twice daily) and standard 
hospital diet versus placebo and standard hospital diet for time to 
complete healing, the direction of the estimate of the effect favoured 
the 1000mg ascorbic acid (500mg twice daily) and standard hospital 
diet (VERY LOW QUALITY).38  

• One study (n=20) (surgical patients) showed 1000mg ascorbic acid 
(500mg twice daily) and standard hospital diet is clinically more 
effective compared to placebo and standard treatment for mean 
percentage reduction in ulcer area (VERY LOW QUALITY).37 

• One study (n=88) (patients from 11 nursing homes and 1 hospital; 
most with nutritional deficiencies) reported rate of mean cm²/week 
reduction in ulcer size for 1000mg ascorbic acid (500mg twice daily) 
and standard hospital diet versus placebo and standard hospital diet. 
The mean rate for 1000mg ascorbic acid (500mg twice daily) and 
standard hospital diet was 0.21 cm²/week and 0.27 cm²/week for 
placebo and standard hospital diet. An adjusted mean difference of -
0.02 (95% CI: -0.20 to 0.16) was reported (VERY LOW QUALITY). 38   

• One study (n=20) (surgical patients) reported rate of mean cm²/week 
reduction in ulcer size for 1000mg ascorbic acid (500mg twice daily) 
and standard hospital diet versus placebo and standard hospital diet. 
The mean rate for 1000mg ascorbic acid (500mg twice daily) and 
standard hospital diet was 2.47 cm²/week and 1.45 cm²/week for 
placebo and standard hospital diet. No estimate of effect or precision 
could be derived (VERY LOW QUALITY). 37  

• One study (n=88) (patients from 11 nursing homes and 1 hospital; 
most with nutritional deficiencies) reported rate of mean ml/week 
reduction in ulcer size for 1000mg ascorbic acid (500mg twice daily) 
and standard hospital diet versus placebo and standard hospital diet. 
The mean rate for 1000mg ascorbic acid (500mg twice daily) and 
standard hospital diet was 0ml/week and 0.20ml/week for placebo and 
standard hospital diet. An adjusted mean difference of -0.66 (95% CI: 
-1.44 to 0.78) was reported (VERY LOW QUALITY). 38   

• One study (n=88) (patients from 11 nursing homes and 1 hospital; 
most with nutritional deficiencies) reported of percentage/week 
reduction in volume for 1000mg ascorbic acid (500mg twice daily) and 
standard hospital diet versus placebo and standard hospital diet. The 
rate for 1000mg ascorbic acid (500mg twice daily) and standard 
hospital diet was -3.39%/week and 16.71%/week for placebo and 
standard hospital diet. An adjusted mean difference of 35.33 (95% CI: 
11.31 to 81.91) was reported (VERY LOW QUALITY). 38   

• One study (n=88) (patients from 11 nursing homes and 1 hospital; 
most with nutritional deficiencies) reported of rate of mean healing 
velocity for 1000mg ascorbic acid (500mg twice daily) and standard 
hospital diet versus placebo and standard hospital diet. The rate for 
1000mg ascorbic acid (500mg twice daily) and standard hospital diet 
was 0.12 cm/week and 0.19 cm/week for placebo and standard 
hospital diet. An adjusted mean difference of -0.05 (95% CI: 0.148 to 
0.048) was reported (VERY LOW QUALITY). 38   

Zinc sulfate versus placebo  
• One study (n=13) (patients with a spinal cord injury) showed placebo 

may be more effective compared to zinc sulphate to reduce the 
proportion of PUs (VERY LOW QUALITY).51  

• One study (n=20) (hospitalized patients with a chronic disease and 
geriatric problems) showed there may be no difference between zinc 
sulphate and placebo for mean reduction in ulcer volume (VERY LOW 
QUALITY).40  
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Concentrated, fortified, collagen protein hydrolysate versus placebo 
• One study (n=71) (elderly adult and patients with a spinal cord injury) 

showed there is potentially no difference between concentrated, 
fortified, collagen protein hydrolysate and placebo for mean reduction 
in PUSH score, the direction of the estimate of the effect favoured the 
concentrated, fortified, collagen protein hydrolysate (VERY LOW 
QUALITY).42  

• One study (n=71) (elderly adult and patients with a spinal cord injury) 
reported a percentage reduction in PUSH score for concentrated, 
fortified, collagen protein hydrolysate versus placebo. The reduction 
for concentrated, fortified, collagen protein was 60% and 40% for 
placebo. A p-value < 0.05 was reported (VERY LOW QUALITY).42  

Ornithine alpha-ketoglutarate versus placebo 
• One study (n=160) (elderly patients) showed there is potentially no 

difference between ornithine alpha-ketoglutarate and placebo for rate 
of complete healing of stage II and III heel PUs, the direction of the 
estimate of the effect favoured the ornithine alpha-ketoglutarate 
(VERY LOW QUALITY).48  

• One study (n=160) (elderly patients) showed there is no difference 
between ornithine alpha-ketoglutarate and placebo for rate of 
complete healing of stage II and III heel PUs (VERY LOW 
QUALITY).48  

• One study (n=160) (elderly patients) showed there is no difference 
between ornithine alpha-ketoglutarate and placebo for mean surface 
reduction of stage II and III heel PUs (VERY LOW QUALITY).48  

• One study (n=160) (elderly patients) showed that ornithine alpha-
ketoglutarate may be more effective compared to placebo for 90% 
reduction by week 6 of stage II and III heel PUs (VERY LOW 
QUALITY).48  

3.2.4 Conclusion 
• There is evidence of very low quality based on 12 randomized 

controlled trials about nutritional interventions in the treatment of 
pressure ulcers.  

• There is evidence that nutritional supplements may be more 
effective compared to standard hospital diet for the treatment of 
pressure ulcers. 

• None of the studies reported harms as a result of the 
interventions. 

• These results should be interpreted with caution because of the 
small sample sizes and the numerous methodological flaws in 
the included studies. In addition, in some studies it was unclear if 
patients were malnourished and there was insufficient 
information on the standard hospital diet. 
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3.2.5 Recommendations and best practices for clinical practice 

Best Practices 

Monitoring of the nutritional status of patients with pressure ulcers should be part of a general assessment procedure and an ongoing process 
throughout an individual’s episode of care. The initial assessment should include documentation of the following factors: 
• Current weight and height; 
• Recent weight loss; 
• Usual eating habits; 
• (Recent changes in) eating habits and intake; 
• The adequacy of total nutrient intake (food, fluid, oral supplements, enteral/parenteral feedings). 

The nutritional support for the treatment of patients with pressure ulcers should be based on: 
• A formal nutritional assessment (e.g. Mini-Nutritional Assessment); 
• General medical condition; 
• Patient preferences; 
• Advice from a professional with specific competencies in nutritional carein order to provide sufficient calories, protein, fluid, micronutrients, 

particularly when dietary intake is poor or deficiencies are confirmed or suspected. 

 

Recommendation Strength of 
Recommendation  

Level of 
Evidence 

A care professional with specific competencies in nutritional care may recommend nutritional 
interventions (e.g. nutritional supplements) for patients with pressure ulcers. 
 
As clinical studies did not demonstrate the superiority of one nutritional intervention over another, we 
cannot recommend a specific complementary diet (type and quantity) with nutritional supplements.

Weak Very Low 
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3.3 Redistributing devices 
3.3.1 Introduction 
Pressure relieving and redistributing devices are widely accepted methods 
of trying to treat pressure ulcers. These devices include different types of 
mattresses, overlays, cushions and seating. These devices work by either 
reducing pressure, friction or shearing forces. NICE guidelines of 200530 
recommended that people with pressure ulcers should have access to 
appropriate pressure relieving devices and strategies 24 hours a day. The 
cost of these devices can vary considerably. 
Selection of devices may depend on patient mobility, skin observation, the 
severity and site of the pressure ulcer, patient weight, staff availability and 
skill and the general health and condition of patient. NICE (2005) 
recommended that decisions regarding choice of pressure-relieving 
support surfaces should be made by registered health care 
professionals.30 It is also accepted that these devices should be used in 
conjunction with other treatment strategies such as repositioning and 
wound management. 
There is a limited amount of published high-quality research in this area. 
There is a body of research which has been conducted by the 
manufacturers of these devices, however much of this research has not 
been published in peer review journals. The previous NICE guideline30 
recognized that there was a lack of conclusive research evidence and 
made recommendations from professional consensus.  
3.3.2 Review question 
What are the most clinically effective pressure redistributing devices for the 
treatment of pressure ulcers? 
3.3.3 Clinical evidence 
A Cochrane Review52 for support surfaces for treating pressure ulcers was 
retrieved from the search and we used this as the basis for our review. It 
included 18 randomized controlled trials.53-69 No further RCTs were found 
to update it.  
Various types of devices were used to redistribute pressure, and the 
Cochrane categorised them as low-tech (non-powered) constant low 
pressure support surfaces, high-tech support surfaces and other support 
surfaces.52   

The low-tech CLP support surfaces included: 
• Standard foam mattresses; 
• Alternative foam mattresses/overlays; 
• Gel-filled mattresses/overlays; 
• Fibre-filled mattresses/overlays; 
• Air-filled mattresses/overlays; 
• Water-filled mattresses/overlays; 
• Bead-filled mattresses/overlays; 
• Sheepskins. 
The high-tech support surfaces included: 
• Alternating-pressure mattresses/overlays; 
• Air-fluidised beds; 
• Low-air-loss beds. 
The other support surfaces included: 
• Turning beds/frames; 
• Operating table overlays; 
• Wheelchair cushions. 
The Cochrane Review notes that this classification has since been 
updated by the National Pressure Ulcer Advisory Panel (EPUAP & NPUAP 
2009) and will be considered in future updates of their review.   
3.3.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. The 
majority of studies were not blinded54, 56, 57, 60-66, 70-72, had unclear sequence 
generation54-56, 58, 59, 61, 63, 64, 66, 67, 70, 71, and did not use an intention-to-treat 
analyses.54-58, 61, 64, 67, 68, 70 Eight studies had unclear allocation 
concealment.54, 63, 64, 66, 67, 69-71 Only nine studies reported an a priory 
sample size calculation53, 55, 56, 60-62, 65, 67, 68, 72, of which seven were 
underpowered.53, 55, 56, 61, 62, 65, 67, 72 In appendix 2 the level of evidence can 
be found per outcome after applying the GRADE-methodology. The 
evidence base for all outcomes has been rated as being of moderate to 
very low quality. 
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3.3.3.2 Evidence statements 
Low-tech constant pressure devices 
• One study (n=120) (nursing home patients) showed there may be no 

difference between a water mattress and low-tech mattress to reduce 
the proportion of stage III PUs, the direction of the estimate of the 
effect favoured the low-tech mattress (VERY LOW QUALITY).61  

• One study (n=120) (nursing home patients) reported percentage with 
pain (stage III PUs) for a water mattress and low-tech mattress. The 
percentage for the water mattress was 35.9% and 16.2% for the low-
tech mattress. No estimate of effect or precision could be derived 
(VERY LOW QUALITY). 61   

Low-air-loss bed versus low-tech foam overlay 
• Two studies (n=133) (nursing home patients) showed that a low-air 

loss bed is potentially more effective compared to low-tech foam 
overlay to reduce the proportion of stage ≥ II PUs (VERY LOW 
QUALITY).60, 63  

• One study (n=84) (nursing home patients) showed that a low-air loss 
bed is potentially more effective compared to low-tech foam overlay to 
reduce the proportion of stage ≥ II PUs (VERY LOW QUALITY).60  

• One study (n=49) (nursing home patients) showed that there may be 
no difference between a low-air loss bed and a low-tech foam overlay 
to reduce the proportion of stage III and IV PUs, the direction of the 
estimate of the effect favoured the low-tech foam (VERY LOW 
QUALITY).63  

• One study (n=49) (nursing home patients) showed there may be no 
difference between a low-air-loss bed and a low-tech foam overlay to 
reduce ulcer stage by one or more stages of stage ≥ II PUs, the 
direction of the estimate of the effect favoured the low-air-loss bed 
(VERY LOW QUALITY).63   

• One study (n=84) (nursing home patients) reported rate of healing 
(stage ≥ II PUs) for low-air-loss bed and low-tech foam overlay. The 
rate for low-air-loss bed was 9.0 mm²/day and 2.5 mm²/day for low-
tech foam overlay. A p-value of 0.0002 was reported (VERY LOW 
QUALITY).60   

• One study (n=48) (hospitalized patient) showed a low-air-loss bed is 
potentially more effective compared to low-tech foam overlay for 
mean change in ulcer size of stage II Pus (VERY LOW QUALITY).56  

• One study (n=29) (hospitalized patient) showed a low-air-loss bed is 
clinically more effective compared to low-tech foam overlay for mean 
change in ulcer size of stage III and IV Pus (VERY LOW QUALITY).56  

• One study (n=39) (hospitalized patient) showed there is potentially no 
difference between a low-air-loss bed and a low-tech foam overlay for 
mean comfort scores, the direction of the estimate of the effect 
favoured the low-air-loss bed (LOW QUALITY).56  

Low-air-loss bed versus low-air-loss overlay 
• One study (n=55) (acute care patients) reported a median change in 

ulcer area for low-air-loss bed and low-air-loss overlay. The median 
for low-air-loss bed was 3.9 cm² and 1.9 cm² for low-air-loss overlay. 
A p-value of 0.06 was reported (VERY LOW QUALITY).70  

• One study (n=55) (acute care patients) reported a mean change in 
ulcer area for low-air-loss bed and low-air-loss overlay. The mean for 
low-air-loss bed was 10.2 cm² and 3.8 cm² for low-air-loss overlay. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).70  

Air-fluidised therapy versus standard/conventional therapies 
• One study (n=65) (surgical patients) showed air-fluidised beds may be 

more effective compared to standard therapy to reduce the proportion 
with 50% reduction in ulcer area (VERY LOW QUALITY) .53 

• One study (n=45) (community patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy to improve 
healing of stage III and IV PUs (VERY LOW QUALITY).69   

• One study (n=65) (surgical patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy to improve 
healing of PUs (LOW QUALITY) 53  

• Two studies (n=100) (surgical and community patients) showed air-
fluidised beds are potentially more effective compared to standard 
therapy to improve healing of PUs (LOW QUALITY).53, 69  
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• One study (n=not reported) (hospitalized patients) reported change in 
mean ulcer area (stage II and III) for air-fluidised beds and standard 
therapy. The change for air-fluidised beds was 1158 mm² and 2051 
mm² for standard therapy. A p-value of 0.05 was reported (VERY 
LOW QUALITY).64  

• One study (n=65) (surgical patients) reported a median change in 
ulcer area for air-fluidised beds and standard therapy. The median for 
air-fluidised beds was -1.2 cm² and 0.5 cm² for standard therapy. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY). 53  

• One study (n=18) (hospitalized patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy for patient 
satisfaction (LOW QUALITY).64  

• One study (n=27) (surgical patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy for increase 
in comfort (VERY LOW QUALITY). 53 

• One study (n=27) (surgical patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy for reduction 
in comfort (VERY LOW QUALITY).53  

• One study (n=97) (community patients) showed there is no difference 
between air-fluidised beds and standard therapy for time in hospital 
(VERY LOW QUALITY). 69   

• One study (n=65) (surgical patients) reported median length of stay in 
hospital for air-fluidised beds and standard therapy. The median for 
air-fluidised beds was 16 days and 15 days for standard therapy. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).53  

• One study (n=65) (surgical patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy for reduction 
in pain (VERY LOW QUALITY).53  

• One study (n=65) (surgical patients) showed air-fluidised beds are 
potentially more effective compared to standard therapy for increase 
in pain (VERY LOW QUALITY).53  

 

Alternating-pressure mattress compared to each other 
• One study (n=30) (elderly patients) showed an alternating-pressure 

mattress (Nimbus) is potentially more effective compared to another 
alternating-pressure mattress (Pegasus Airwave) to reduce the 
proportion of patients with a stage ≥ 2 PUs (VERY LOW QUALITY).57  

• One study (n=30) (elderly patients) showed an alternating-pressure 
mattress (Pegasus Airwave) may be more effective compared to 
another alternating-pressure mattress (Nimbus) to improve healing of 
stage ≥ 2 PUs (VERY LOW QUALITY).57  

• One study (n=30) (elderly patients) showed an alternating-pressure 
mattress (Nimbus) may be more effective compared to another 
alternating-pressure mattress (Pegasus Airwave) to reduce the 
proportion of patients with a stage ≥ 2 PUs worsened (VERY LOW 
QUALITY).57  

• One study (n=30) (elderly patients) reported median rate of reduction 
in ulcer size (stage ≥ 2) for two alternating-pressure mattresses. The 
median for an alternating-pressure mattress (Nimbus 1) was 0.089 
cm²/day and 0.107 cm²/day for another alternating-pressure mattress 
(Pegasus Airwave). A p-value of 0.92 was reported (VERY LOW 
QUALITY).57  

• One study (n=not reported) (elderly hospital patients) reported a 
median absolute reduction in ulcer area (stage ≥ 2) for one 
alternating-pressure mattress and another alternating-pressure 
mattress or alternating-pressure overlay. The median for an 
alternating-pressure mattress (Nimbus 3) was 0.12 cm²/day and 0.08 
cm²/day for another alternating-pressure mattress (P. Biwave, P. 
Airwave, P. Cairwave or AlphaXCell) or alternating-pressure overlay 
(AlphaXCell or Quattro). A p-value of 0.57 was reported (VERY LOW 
QUALITY).58  

• One study (n= not reported) (elderly hospital patients) reported a 
median relative reduction in ulcer area (stage ≥ 2) for one alternating-
pressure mattress and another alternating-pressure mattress or 
alternating-pressure overlay. The median for an alternating-pressure 
mattress (Nimbus 3) was 2.44% and 1.34% for another alternating-
pressure mattress (P. Biwave, P. Airwave, P. Cairwave or AlphaXCell) 
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or alternating-pressure overlay (AlphaXCell or Quattro). A p-value of 
0.57 was reported (VERY LOW QUALITY).58  

• One study (n= not reported) (nursing patients) reported a median 
absolute reduction in ulcer area (stage ≥ 2) for one alternating-
pressure mattress and another alternating-pressure mattress or 
alternating-pressure overlay. The median for an alternating-pressure 
mattress (Nimbus 3) was 0.11 cm²/day and 0.05 cm²/day for another 
alternating-pressure mattress (P. Biwave, P. Airwave, P. Cairwave or 
AlphaXCell) or alternating-pressure overlay (AlphaXCell or Quattro). A 
p-value of 0.57 was reported (VERY LOW QUALITY).58  

• One study (n= not reported) (nursing patients) reported a median 
relative reduction in ulcer area (stage ≥ 2) for one alternating-pressure 
mattress and another alternating-pressure mattress or alternating-
pressure overlay. The median for an alternating-pressure mattress 
(Nimbus 3) was 1.57% and 0.99% for another alternating-pressure 
mattress (P. Biwave, P. Airwave, P. Cairwave or AlphaXCell) or 
alternating-pressure overlay (AlphaXCell or Quattro). A p-value of 
0.57 was reported (VERY LOW QUALITY).58  

• One study (n= not reported) (elderly patients) reported a median 
comfort scores (stage ≥ 2) for one alternating-pressure mattress and 
another alternating-pressure mattress or alternating-pressure overlay. 
The median for an alternating-pressure mattress (Nimbus 3) was 5 
(very comfortable) and 4 (comfortable) for another alternating-
pressure mattress (P. Biwave, P. Airwave, P. Cairwave or AlphaXCell) 
or alternating-pressure overlay (AlphaXCell or Quattro). A p-value of 
0.006 was reported (VERY LOW QUALITY).58  

• One study (n= not reported) (nursing patients) reported a median 
comfort score (stage ≥ 2) for one alternating-pressure mattress and 
another alternating-pressure mattress or alternating-pressure overlay. 
The median for an alternating-pressure mattress (Nimbus 3) was 5 
(very comfortable) and 4 (comfortable) for another alternating-
pressure mattress (P. Biwave, P. Airwave, P. Cairwave or AlphaXCell) 
or alternating-pressure overlay (AlphaXCell or Quattro). A p-value of 
0.002 was reported (VERY LOW QUALITY).58  

• One study (n=30) (elderly patients) reported a median comfort score 
(stage ≥ 2) for two alternating-pressure mattresses. The median for an 

alternating-pressure mattress (Nimbus 1) was 8/10 and 8/10 for 
another alternating-pressure mattress (Pegasus Airwave). No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).57   

Alternating-pressure mattress overlay versus alternating-pressure 
mattress 
• One study (n=113) (elderly patients) showed there may be no 

difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the proportion of stage ≥ 2 PUs, 
the direction of the estimate of the effect favoured the alternating-
pressure mattress (VERY LOW QUALITY).65  

• One study (n=113) (elderly patients) showed there is potentially be no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay for absolute change in surface area of 
stage ≥ 2 PUs, the direction of the estimate of the effect favoured the 
alternating-pressure mattress (VERY LOW QUALITY).65   

• One study (n=113) (elderly patients) showed there is potentially be no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay for percentage change in surface area of 
stage ≥ 2 PUs, the direction of the estimate of the effect favoured the 
alternating-pressure mattress (VERY LOW QUALITY).65   

• One study (n=158) (elderly patients) showed there is no difference 
between an alternating-pressure mattress and alternating-pressure 
mattress overlay to improve healing of stage I and II PUs (VERY LOW 
QUALITY).68  

• One study (n=158) (elderly patients) showed there may be no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the proportion of stage I and II 
PUs worsened, the direction of the estimate of the effect favoured the 
alternating-pressure overlay (LOW QUALITY).68  

• One study (n=113) (elderly patients) reported median time to healing 
(stage ≥ 2) for alternating-pressure mattress and alternating-pressure 
mattress overlay. A median for alternating-pressure overlay and 
alternating-pressure mattress was 20 days. A p-value of 0.86 was 
reported (VERY LOW QUALITY).65 
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• One study (n=158) (elderly patients) reported median time to healing 
(stage ≥ 2) for alternating-pressure mattress and alternating-pressure 
mattress overlay. A median for alternating-pressure overlay was 22.17 
days and 20.05 days for alternating-pressure mattress. A p-value of 
0.86 was reported (VERY LOW QUALITY).65 

• One study (n=1 971) (elderly patients) showed there is potentially no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay for patient acceptability, the direction of the 
estimate of the effect favoured the alternating-pressure overlay (LOW 
QUALITY).65 

• One study (n=1 820) (elderly patients) showed there is potentially no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the incidence of patients with 
negative comments on mattress motion, the direction of the estimate 
of the effect favoured the alternating-pressure mattress (VERY LOW 
QUALITY).65 

• One study (n=1 820) (elderly patients) showed there is no difference 
between an alternating-pressure mattress and alternating-pressure 
mattress overlay to reduce the incidence of patients with positive 
comments on mattress motion (LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed there is potentially no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the incidence of patients with 
negative comments on getting into/out bed, the direction of the 
estimate of the effect favoured the alternating-pressure overlay (LOW 
QUALITY).65 

• One study (n=1 820) (elderly patients) showed there is no difference 
between an alternating-pressure mattress and alternating-pressure 
mattress overlay to reduce the incidence of patients with negative 
comments on movement in bed (LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress is potentially more effective compared to an alternating-
pressure mattress overlay to reduce the incidence of patients 
commenting on temperature as hot/warm (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress is potentially more effective compared to an alternating-
pressure mattress overlay to reduce the incidence of patients 
commenting on temperature as sweaty/sticky (VERY LOW 
QUALITY).65 

• One study (n=1 820) (elderly patients) showed there may be no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the incidence of patients 
commenting on temperature as cool/cold, the direction of the estimate 
of the effect favoured either interventions (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed there may be no 
difference between an alternating-pressure mattress and alternating-
pressure mattress overlay to reduce the incidence of mattresses not 
working (properly), the direction of the estimate of the effect favoured 
the alternating-pressure mattress overlay (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress is potentially more effective compared to an alternating-
pressure mattress overlay to reduce the incidence of patients 
reporting the mattress as hard to tuck sheet, sheets come off or 
gather, or mattress cover slips (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress is potentially more effective compared to an alternating-
pressure mattress overlay to reduce the incidence of patients 
reporting the mattress as too high (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress may be more effective compared to an alternating-pressure 
mattress overlay to reduce the incidence of patients reporting the 
mattress as slippy (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress overlay may be more effective compared to an alternating-
pressure mattress to reduce the incidence of patients reporting the 
mattress as too soft, edges soft or slope (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress may be more effective compared to an alternating-pressure 
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mattress overlay to reduce the incidence of patients reporting not able 
to use backrest (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress overlay is potentially more effective compared to an 
alternating-pressure mattress to reduce the incidence of mattress-
related fall (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress overlay is potentially more effective compared to an 
alternating-pressure mattress to reduce the incidence of suspected 
mattress-related contact dermatitis (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress may be more effective compared to an alternating-pressure 
mattress overlay to reduce the incidence of mattress-related climb 
over or fall through the cot sides (VERY LOW QUALITY).65 

• One study (n=1 820) (elderly patients) showed an alternating-pressure 
mattress overlay is potentially more effective compared to an 
alternating-pressure mattress to reduce the incidence of mattress 
deflation during transfer (VERY LOW QUALITY).65 

Air-filled devices versus alternating-pressure mattress 
• One study (n=60) (elderly patients) showed air-filled devices may be 

more effective compared to alternating-pressure mattresses to reduce 
the proportion of patients with a stage ≥ 2 PUs (VERY LOW 
QUALITY).66  

Profiling bed versus foam mattress 
• One study (n=14) (surgical and medical patients) showed profiling bed 

is clinically more effective compared to foam mattress to reduce the 
proportion with a stage I PUs (VERY LOW QUALITY).62  

Constant force mattress versus low-air loss mattress 
• One study (n=18) (long-term or sub-acute inpatients) showed constant 

force mattress is potentially more effective compared to low-air loss 
mattress for mean rate of closure in stage III and IV PUs (VERY LOW 
QUALITY).54  

Alternating-pressure cushion versus dry flotation cushion 
• One study (n=25) (elderly patients) showed dry flotation cushion may 

be more effective compared to alternating-pressure cushion to reduce 
the proportion of stage ≥ 2 PUs (VERY LOW QUALITY).73  

• One study (n=25) (elderly patients) showed there is potentially no 
difference between alternating-pressure cushion and dry floatation 
cushion for rate of healing (cm²/day) of stage ≥ 2 PUs, the direction of 
the estimate of the effect favoured the dry floatation cushion (VERY 
LOW QUALITY).73  

• One study (n=25) (elderly patients) showed there may be no 
difference between alternating-pressure cushion and dry floatation 
cushion for rate of healing (cm³/day) of stage ≥ 2 PUs, the direction of 
the estimate of the effect favoured the alternating-pressure cushion 
(VERY LOW QUALITY).73  

• One study (n=25) (elderly patients) showed there is potentially no 
difference between alternating-pressure cushion and dry floatation 
cushion for change in ulcer area per day of stage ≥ 2 PUs, the 
direction of the estimate of the effect favoured the alternating-
pressure cushion (VERY LOW QUALITY).73  

• One study (n=25) (elderly patients) showed there may be no 
difference between alternating-pressure cushion and dry floatation 
cushion for change in ulcer volume per day of stage ≥ 2 PUs, the 
direction of the estimate of the effect favoured the dry floatation 
(VERY LOW QUALITY).73  

Alternating-pressure mattress and cushion compared to each other 
• One study (n=141) (elderly patients) showed there is no difference 

between alternating-pressure mattresses (Nimbus 3, Aura cushion 
and 4-hourly turning versus Pegasus Cairwave Therapy System, 
Proactive 2 seating cushion and 8-hourly turning) to reduce the 
proportion of stage ≥ 2 PUs (MODERATE QUALITY).67  

• One study (n=112) (elderly patients) reported mean time in hospital of 
patients completing the trial (stage ≥ 2) for two alternating-pressure 
mattresses. The mean time for an alternating-pressure mattress 
(Nimbus 3, Aura cushion and 4-hourly turning) was 21.6 days and 
21.7 days for another alternating-pressure mattress (Pegasus 
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Cairwave Therapy System, Proactive 2 seating cushion and 8-hourly 
turning). No estimate of effect or precision could be derived (VERY 
LOW QUALITY).67  

Wheelchair cushion equipped with individualised cyclic pressure 
relief protocol versus standard wheelchair cushion 
• One study (n=44) (para- and tetraplegic patients) showed that 

wheelchair cushion equipped with individualised cyclic pressure relief 
protocol is potentially more effective compared to standard wheelchair 
cushion to improve healing of stage II and III PUs (LOW QUALITY).71  

• One study (n=44) (para- and tetraplegic patients) showed that 
standard wheelchair cushion is potentially more effective compared to 
the wheelchair cushion equipped with individualised cyclic pressure 
relief protocol for rate of healing of stage II and III PUs (LOW 
QUALITY).71  

• One study (n=44) (para- and tetraplegic patients) showed that 
wheelchair cushion equipped with individualised cyclic pressure relief 
protocol is potentially more effective compared to standard wheelchair 
cushion for PUSH score improvement of stage II and III PUs (LOW 
QUALITY).71  

• One study (n=44) (para- and tetraplegic patients) showed that 
wheelchair cushion equipped with individualised cyclic pressure relief 
protocol is clinically more effective compared to standard wheelchair 
cushion for percentage reduction in ulcer area of stage II and III PUs 
(LOW QUALITY).71  

• One study (n=44) (para- and tetraplegic patients) showed that 
wheelchair cushion equipped with individualised cyclic pressure relief 
protocol is potentially more effective compared to standard wheelchair 
cushion for percentage improvement of PUSH score of stage II and III 
PUs (LOW QUALITY).71  

3.3.4 Conclusion 
• One small RCT of very low quality suggests there may be no 

difference between a water mattress and a low-tech mattress to 
reduce the proportion of pressure ulcers. 

• Three small RCT’s of low to very low quality suggest low-air loss 
beds are potentially more effective compared to low-tech 
overlays for the treatment of pressure ulcers. 

• Two small RCT’s of low to very low quality suggest air-fluidised 
beds are potentially more effective compared to standard care for 
the treatment of pressure ulcers. 

• The evidence about competing alternating pressure mattresses 
did not show clear differences in effectiveness. Neither did the 
comparison between alternating pressure cushions with dry 
flotation cushions showed clear difference. 

• Two RCT’s of low to very low quality suggest there is no 
difference in effectiveness between an alternating pressure 
mattress and alternating pressure overlay. 

• One very small RCT of very low quality suggests air-filled devices 
may be more effective compared to alternating pressure 
mattresses to reduce the proportion of pressure ulcer. 

• One very small RCT of very low quality suggests profiling beds 
are clinically more effective compared to foam mattresses for the 
treatment of pressure ulcers. 

• One very small RCT of very low quality suggests constant force 
mattresses are potentially more effective compared to air-loss 
mattresses for the treatment of pressure ulcers. 

• One small RCT of low quality suggest that a wheelchair cushion 
equipped with an individualised cyclic pressure–relief protocol is 
potentially more effective compared to a standard wheelchair 
cushion for the treatment of pressure ulcers. 

• None of the studies reported harms as a result of the 
interventions. 

• All conclusions from the included studies were weakened due to 
the poor methodological quality of the trials.  
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3.3.5 Recommendations and best practices for clinical practice 

Recommendations Strength of 
Recommendation  

Level of 
Evidence 

The use of pressure-redistributing devices (low-tech constant low pressure surfaces or high-tech 
support surfaces) is recommended for patients who have a pressure ulcer. Redistributing devices  
should be used in combination with regular repositioning. 

Strong  Very low 

As clinical studies did not demonstrate the superiority of one pressure redistributing device over 
another (e.g. air-fluidised therapy, alternating-pressure mattress), decisions about which pressure 
redistributing device to use should be based on an overall assessment of the patient, including wound 
evolution and offloading possibilities, level of risk, comfort and general health state.  

Weak  Very low 

 

Best practices 

When pressure ulcers deteriorate or fail to heal, or when there is an increase in risk status: 
• The professional caregiver should consider changing the existing redistributing device with one that will reduce time of applied pressure 

and/or improve pressure redistribution and reduce shearing forces; 
• Preventive interventions and local wound care should also be intensified;  
• Before replacing the existing mattress, evaluate the effectiveness of previous and current prevention and treatment plans. 

3.4 Debridement 
3.4.1 Introduction 
Debridement refers to the removal of dead, damaged, or infected tissue to 
improve the healing potential of the remaining healthy tissue. It can be 
achieved by various techniques including surgical, mechanical, 
autolytic, osmotic, enzymatic and maggot therapy.  
In this review all methods were considered except the autolytic and 
osmotic methods which are included in the dressings (see 3.6) and 
topical agents (see 3.5) reviews.  
Autolysis uses the body's own enzymes and moisture to re-hydrate, 
soften and finally liquefy hard eschar and slough. The autolytic 
debridement process can be enhanced with the use of dressings such as 
hydrocolloids, hydrogels, and transparent films. They complement the 

body’s natural debriding process by providing a moist environment, which 
promotes autolysis, while still acting to preserve living healthy tissue.  
Osmotic debridement, on the other hand, is generally performed using 
hyperosmolar sugar- or honey-based preparations. Dextranomer is an 
example of a hydroscopic dressing which has a high absorptive capacity, 
is capable of removing bacteria, debris and absorbing wound exudate, 
thereby also facilitating autolytic debridement.74  
RCT’s about the clinical effectiveness of debridement in terms of pressure 
ulcer healing are limited and concern enzymatic therapies and 
hydrotherapy only. Enzymatic wound debridement consists of selective 
removal of non-vital tissue using proteolytic enzymes such as 
streptokinase, streptodornase, collagenases, papain/urea and 
fibrinolysin/DNAse.  
Maggot therapy, also known as larvae therapy, is an alternative method 
of debridement. Sterile fly larvae of the sheep blowfly Luciliasericata 
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(Diptera: Calliphoridae) are used. The enzymes produced by maggots 
dissolve only dead tissue in human wounds and therefore healthy tissue 
remains undamaged.(Zarchi & Jemec, 2012) They feed on dead and 
infected tissue without touching healthy tissue. Maggot secretions also 
contain chemicals with inherent antimicrobial properties, which may help to 
combat infection by having an inhibitory effect on the growth of bacteria. 
Maggot therapy may result in more rapid debridement and less pain than 
some other therapies. The main disadvantage is that some patients are 
averse to the use of maggots. Maggot therapy is classified as a medicinal 
product. No European agency has provided a license to use this 
method/medicine and as a consequence the products are not licensed 
anywhere in Europe. However, every single Member State makes its own 
legal arrangements for the import and use of unlicensed medicines, which 
is allowed by the European Directive on Medicinal Products (2001/83/EC). 
The Belgian authority doesn’t permit to deliver larvae to users in Belgium. 
3.4.2 Review question 
What are the most clinically effective methods of debridement of non-
viable tissue for treatment of pressure ulcers? 
3.4.3 Clinical evidence 
Ten records, seven randomized controlled trials75-80 and three 
observational studies81-83, were included in this review. One observational 
study was not taken into account due to limited information available to 
assess the clinical effectiveness. 
3.4.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. 
Seven studies were randomized controlled trial studies.75-80, 84 None of 
these studies reported on allocation concealment. Sequence generation 
was poor in five studies77-80, 84 and an intention to treat analyses was not 
used in four studies.163;207;209 Three performed blinding of outcome 
assessor.169;208;210 No other form of blinding was applied. Only two studies 
did an a priory sample size calculation80, 84, of which one was 
underpowered.80 Three studies had an observational design. 81-83 In 
appendix 3 the level of evidence can be found per outcome after applying 
the GRADE-methodology. The evidence base for all outcomes has been 
rated being of as low to very low quality. 

3.4.3.2 Evidence statements 
Collagenase versus inactivated collagenase 
• One study (n=28) showed that collagenase is potentially more 

effective compared to inactivated collagenase to reduce the proportion 
of pressure ulcers decreased in volume  (VERY LOW QUALITY).78  

• One study (n=28) showed that inactivated collagenase is potentially 
more effective compared to collagenase to reduce the proportion of 
pressure ulcers decreased in ulcer size (VERY LOW QUALITY).78  

• One study (n=28) showed that there may be no difference between 
collagenase and inactivated collagenase to reduce the incidence of 
odour, the direction of the estimate of the effect favoured the 
inactivated collagenase (VERY LOW QUALITY).78  

• One study (n=28) showed that inactivated collagenase may be more 
effective compared to collagenase to reduce the incidence of adverse 
events (VERY LOW QUALITY).78  

Collagenase versus dextranomer 
• One study (n=25) showed that dextranomer is potentially more 

effective compared to collagenase to improve healing of pressure 
ulcers (VERY LOW QUALITY).79  

• One study (n=25) showed that dextranomer may be more effective 
compared to collagenase to reduce the proportion of pressure ulcers 
(VERY LOW QUALITY).79  

• One study (n=13) showed that dextranomer may be more effective 
compared to collagenase to reduce the proportion of patients with a 
pressure ulcer (VERY LOW QUALITY).79  

• One study (n=13) showed that dextranomer is potentially more 
effective compared to collagenase to improve healing of patients with 
a pressure ulcer (VERY LOW QUALITY).79  

Collagenase versus sugar and egg white 
• One study (n=20) showed that collagenase may be more effective 

compared to sugar and egg white to improve healing of pressure 
ulcers (VERY LOW QUALITY).79  
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• One study (n=20) showed that collagenase may be more effective 
compared to sugar and egg white to reduce the proportion of pressure 
ulcers (VERY LOW QUALITY).79  

• One study (n=10) showed that collagenase may be more effective 
compared to sugar and egg white to reduce the proportion of patients 
with a pressure ulcer (VERY LOW QUALITY).79  

• One study (n=10) showed that collagenase may be more effective 
compared to sugar and egg white to improve healing of patients with a 
pressure ulcer (VERY LOW QUALITY).79  

Collagenase versus papain/urea 
• One study (n=21) showed that papain/urea is potentially more 

effective compared to collagenase for percentage reduction in ulcer 
size (VERY LOW QUALITY).75  

• One study (n=21) showed that papain/urea may be more effective 
compared to collagenase to reduce the incidence of adverse events 
(VERY LOW QUALITY).75  

Collagenase versus fibrolysis/DNAse 
• One study (n=135) showed that fibrinolysin/DNAse is potentially more 

effective compared to collagenase to reduce the incidence of adverse 
events (VERY LOW QUALITY).80  

• One study (n=221) showed that fibrinolysin/DNAse is more effective 
compared to collagenase to reduce the incidence of serious adverse 
events (LOW QUALITY).80  

Collagenase versus hydrocolloid 
• One study (n=37) showed that there is potentially no difference 

between collagenase and a hydrocolloid to improve healing of 
pressure ulcers, the direction of the estimate of the effect favoured the 
collagenase (VERY LOW QUALITY).77  

• Two studies (n=60) showed collagenase is potentially more effective 
compared to hydrocolloid to reduce the proportion of pressure 
ulcers(VERY LOW QUALITY).77, 84  

• One study (n=37) showed that there is potentially no difference 
between collagenase and a hydrocolloid for mean cm² reduction in 

ulcer area, the direction of the estimate of the effect favoured the 
collagenase (VERY LOW QUALITY).77   

• One study (n=37) showed that collagenase may be more effective 
compared to a hydrocolloid to reduce the incidence of adverse events 
(VERY LOW QUALITY).77   

• One study (n=23) showed collagenase is potentially more effective 
compared to hydrocolloid for mean time to healing of stage IV heel 
pressure ulcers (VERY LOW QUALITY).84   

Collagenase ointment: application every 24 hours versus every 48 
hours 
• One study (n=86) showed that collagenase every 24 hours may be 

more effective compared to collagenase every 48 hours to reduce the 
proportion of pressure ulcers (VERY LOW QUALITY).76  

• One study (n=92) showed there may be no difference between 
collagenase every 24 hours and collagenase every 48 hours to reduce 
the incidence of adverse events, the direction of the estimate of the 
effect favoured either intervention (VERY LOW QUALITY).76  

Maggot therapy versus conservative treatment 
• One study (n=92) (inpatients) showed that maggot therapy is clinically 

more effective compared to conservative treatment for cm² change of 
surface area of stage III and IV pressure ulcers (VERY LOW 
QUALITY).81  

• One study (n=92) (inpatients) showed that maggot therapy is clinically 
more effective compared to conservative treatment for change of 
surface area per week of stage III and IV pressure ulcers (VERY LOW 
QUALITY).81  

• One study (n=92) (inpatients) showed that maggot therapy is 
potentially more effective compared to conservative treatment to 
improve healing of stage III and IV pressure ulcers (VERY LOW 
QUALITY).81  

• One study (n=92) (inpatients) showed there is potentially no difference 
between maggot therapy and conservative treatment for healing rate 
of stage III and IV pressure ulcers, the direction of the estimate of the 
effect favoured either maggot therapy (VERY LOW QUALITY).81  
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• One study (n=92) (inpatients) showed that maggot therapy is 
potentially more effective compared to conservative treatment to 
reduce the proportion of  stage III and IV pressure ulcers (VERY LOW 
QUALITY).81  

• Two studies (n=110) (inpatients and patients with a spinal cord injury) 
showed there is potentially no difference between maggot therapy and 
conservative treatment for time to healing of pressure ulcers (VERY 
LOW QUALITY).81, 83  

3.4.4 Conclusion 
• Six RCT’s of very low quality do not offer evidence that shows 

either a positive or negative effect of any debridement method on 
the treatment of pressure ulcers. This does not necessarily apply 
to the methods enhancing the autolytic debridement which were 
not included in this review. 

• The existing evidence based on two observational studies 
indicates maggot therapy to be more effective than conservative 
treatment in terms of change in wound surface and time to 
healing. However, results should be interpreted with caution 
since studies were of very low quality.  

• None of the studies reported harms as a result of the 
interventions. 

3.4.5 Best practices for clinical practice 

Best practices 

Debride devitalized tissue within the wound bed or edge of pressure 
ulcers. 

If debridement is considered, the choice of the method(s) (chemical, 
bioactive, surgical, autolytic, enzymatic, mechanical debridement) 
will be based on: the patient’s condition; goals of care; 
ulcer/periulcer status; type, quantity, and location of necrotic tissue; 
care setting; availability of products for debridement and the 
available professional skills. 

3.5 Topical agents 
3.5.1 Introduction 
Topical agents are widely used in pressure ulcer treatment. Nowadays, the 
use of topical agents has become a part of routine care in the treatment of 
pressure ulcers. This has led to the development of a variety of therapeutic 
agents for topical use. However, the efficacy of topical agents has not 
been clearly established. This systematic review was conducted to assess 
the comparative efficacy among different topical agents. For the purpose of 
this review, two main groups of topical agents were defined and agreed by 
the expert panel: non anti-bacterial agents (cleansers, moisturizers, and 
protective agents) and anti-bacterial agents (antiseptic agents, antibiotics, 
anti-inflammatory agents, and anti-fungal agents). The first group of topical 
agents aims to protect the broken skin or tissue for further breakdown or 
tissue damage. The second main group of topical agents aims to reduce 
bacterial contamination in order to prevent sepsis.  
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Table 11 – Categories of topical agents 
 Saline Phenytoin Solcoseryl Aloe vera Petrolatum Semelil Zinc oxide A&D 

ointment 
Silver 
sulfazidine 

Ethoxy-
diaminoacr
idine 

Oxy-
quinoline 

Iodophor 
such as 
(Povidone)
-iodine 

Resin 
salve 

Nitrofurazo
ne 

Cleanser X              

Moisturiser  X X X X X         

Protecting 
agent       X X       

Antiseptic 
agent         X X X X X X 

Antibiotic 
agent         X    X X 

Anti-
inflammato
ry agent 

         
 

 X X X 

Antifungal 
agent            X X X 

Source. References85-95 

Table 12 – Definition of topical agents 
Topical agent Description

Saline An isotonic solution of sodium chloride in distilled water 
Phenytoin Possible mechanisms of action of phenytoin on wound healing are as follows: (1) decrease in serum corticosteroid and (2) acceleration of 

assembly and presence of collagen and fibrin in the ulcer area, and stimulation of alkaline phosphatase secretion 
Dialysate (Solcoseryl®) Solcoseryl contains a free protein extract of calf blood that possesses metabolic function in the tissue. Solcoseryl contains mixture of biologically 

active substances such as aminoacids, irreplaceable microelements, glycolipids, nucleotides, nucleosides. 
Petrolatum Vaseline 
Zinc oxide A topical astringent and protectant 
Streptokinase-
streptodornase 

A mixture of enzymes and hemolytic streptococci; used as proteolytic and fibrinolytic agent 

Povidone-iodine Povidone iodine is an antiseptic that is used to disinfect skin/wounds 
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Topical agent Description

Cadexomer A dry powder consisting of spherical microbeads that range in diameter from 100 to 315μm. Each microbead is a highly hydrophilic, three 
dimensional network of a modified starch polymer containing iodine, which is physically immobilized within the matrix at a concentration of 0.9%. 
One gram of powder can absorb as much as 7ml of fluid. 

Silver sulfazidine The cream vehicle consists of white petrolatum, stearyl alcohol, isopropyl myristate, sorbitan monooleate, polyoxyl 40 stearate, propylene glycol, 
and water, with methylparaben as a preservative; sulfa antibiotics 

Resin salve Pure spruce resin 
Chinese herbal medical 
ointment 

(1) Rhizoma Coptidis, Cortex Phellodendri, Radix Scutellariae, Borneolum Syntheticum, Myrrha, Sesame Oil 
(2) Rhizoma Curcumae Longae, Radix et Rhizoma Rhei, Cortex Phellodendri, Rhizoma Atractylodis, Cortex Magnoliae Officinalis, Pericarpium 
Citri Reticulatae, Radix Glycyrrhizae, Rhizoma Arisaematis, Radix Angelicae Dahuricae, Radix Trichosanthis, Sesame Oil. 
(3) Crinis Carbonisatus, Tortoise plastron, Radix Angelicae Sinensis, Radix Rehmanniae Recens, Gypsum, Galamina, Yellow Wax, Sesame Oil 
Ointment formulation: Radix Scutellariae, Cortex Phellodendri, Borneolum Syntheticum, Radix Angelicae Sinensis, Radix et Rhizoma Rhei, 
Sanguis Draconis, Sesame Oil 
(4) Radix et Rhizoma Rhei (150 g), Rhizoma Polygoni Cuspidati (150 g), Natrii Sulfas (10 g), Borneolum Syntheticum (10 g), Fresh Aloe (200 g).  
(5) Radix Angelicae Sinensis, Radix Angelicae Dahuricae, White Wax, Radix Glycyrrhizae, Radix Lithospermi, Sanguis Draconis, Sesame Oil. 
(6) Rhizoma Coptidis, Cortex Phellodendri, Rhizoma Curcumae Longae, Radix Angelicae Sinensis, Radix Rehmanniae Recens, Sesame Oil. 
(7) Rhizoma Coptidis (350 g), Cortex Phellodendri (150 g), Radix Scutellariae (100 g), Rhizoma Polygoni Cuspidati (150 g), Radix Sanguisorbae 
(100 g), Sesame Oil (2000 g). 

Growth factors (1) Topical growth factor – Beta3 
(2) Mouse nerve growth factor 
(3) Recombinant platelet-derived growth factor-BB 
(4) Granulo-macrophage/colony-stimulating factor 
(5) basic fibroblast growth factor 
(6) Interleukin 1-beta 

Source. References85-95 

3.5.2 Review question 
What are the most clinically effective topical agents for the treatment of 
pressure ulcers? 
3.5.3 Clinical evidence 
A Cochrane review on wound cleansing for pressure ulcer by Moore and 
Cowan (2011)96 and a meta-analysis97 on traditional Chinese medicine 
were identified and used as reference for this review. The Cochrane review 
by Moore and Cowan (2011)96 included three RCT’s98-100, of which two 
were excluded because they didn’t meet the inclusion criteria of our 

review. One was excluded as it was a study on hydrotherapy99 and will 
therefore be included in the debridement review. The other study did not 
separately reported on outcomes for patients with pressure ulcers.100 The 
meta-analysis by Zhang et al. (2012) 97 included 10 RCT’s, which were all 
included in this review.101-110 Forty-seven randomized controlled trials were 
included in this review. 88-90, 93-95, 98, 101-137 The authors of the review on 
traditional Chinese medicine97  meta-analysed different types of Chinese  
ointments (intervention) with different types of comparisons such as 
iodophor and saline. In this review only studies with the same intervention 
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and outcome were meta-analysed together and therefore results will be 
presented differently from the review of Zhang et al. (2012). 97   
Various types of topical agents are used to treat pressure ulcers (e.g. 
Table 11 and Table 12). In this review different types of topical agents are 
compared to each other or to placebo. Following categories were made: 
• Cleansers: soap, water, detergent, and solvent; 
• Moisturisers (emollients): glycerine, oil, cream and ointment; 
• Protective agents: e.g. talc, zinc oxide; 
• Antiseptic agents: alcohol, iodine solution, chlorhexidine, chlor 

oxydantia, peroxide, quaternary ammonium compounds, phenol, 
mercury, gentian violet, silver preparation; 

• Antibiotics; 
• Anti-inflammatory agents; 
• Anti-fungal agents; 
• Insulin; 
• Growth factors. 
3.5.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. In 
the majority of the studies, sequence generation 89, 93, 94, 98, 101-105, 108, 112-117, 

119, 121-126, 128-133, 136-141 and allocation concealment 112, 113, 88, 89, 93, 94, 98, 101-104, 

106-111, 114-117, 119-126, 128-134, 136-142 were not clearly described or performed 
poorly. The majority of the studies did not use an intention-to-treat 
analyses.89, 93, 95, 98, 103, 107-111, 113, 115, 118-120, 123-125, 130, 132-134, 137, 138, 140 
Information on the latter was not available for five studies.101, 102, 104-106 In 
few studies (n=17), single- or double blinding was used. 88, 90, 93, 95, 111, 112, 

114, 118-120, 123-125, 130-134, 137, 138, 140 Few studies (n=8), reported an a priory 
sample size 90, 95, 111, 117, 122, 128, 140, 141 calculation,90, 95, 111, 117, 122, 128, 140, 141 of 
which five were underpowered. 90, 95, 111, 128, 141 Information on the latter was 
not available for ten studies.101-110 In appendix 4 the level of evidence can 
be found per outcome after applying the GRADE-methodology. The 
evidence base for all outcomes has been rated as being of moderate to 
very low quality. 

3.5.3.2 Evidence statements 
Saline versus hydrocolloid dressing 
• Three studies (n=126) (general population and patients with a spinal 

cord injury) showed that hydrocolloid may be more effective than 
saline at reducing the proportion of ≥ stage I PUs (VERY LOW 
QUALITY). 90, 122, 136 

• Two studies (n=71) (general population) showed that hydrocolloid 
may be more effective compared to saline to reduce the proportion of 
≥ stage I PUs (VERY LOW QUALITY).122, 136 

• One study (n=55) (patients with a spinal cord injury) showed that 
hydrocolloid is clinically more effective than saline to reduce the 
proportion of stage I and II PUs (MODERATE QUALITY). 90 

• Two studies (n=148) (general population and patients with a spinal 
cord injury) showed that a hydrocolloid is potentially more effective 
compared to saline to reduce the proportion of stage I to III PUs (all 
sites) (VERY LOW QUALITY). 90, 125 

• One study (n=87) (general population) showed that a hydrocolloid 
may be more effective compared to saline to reduce the proportion of 
stage II and III PUs (all sites) (VERY LOW QUALITY).125  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is clinically more effective compared to saline to reduce 
the proportion of stage I to II PUs (all sites) (MODERATE QUALITY). 
90  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to saline to reduce 
the proportion of stage I PUs (all sites) (MODERATE QUALITY). 90 

• Two studies (n=96) (general population and patients with a spinal cord 
injury) showed that a hydrocolloid is potentially more effective 
compared to saline to reduce the proportion of stage II PUs (all sites) 
(LOW QUALITY).90, 125 

• One study (n=59) (general population) showed that that a hydrocolloid 
is potentially more effective compared to saline to reduce the 
proportion of stage II PUs (all sites) (LOW QUALITY). 90 
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• One study (n=37) (patients with a spinal cord injury) showed that that 
a hydrocolloid is potentially more effective compared to saline to 
reduce the proportion of stage II PUs (all sites) (MODERATE 
QUALITY). 90 

• One study (n=28) (general population) showed that there may be no 
difference between saline and a hydrocolloid to reduce the proportion 
of stage III PUs (all sites), the direction of the estimate of the effect 
favoured the hydrocolloid dressing (VERY LOW QUALITY). 125   

• One study (n=15) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentually more effective compared to saline to 
reduce the proportion stage I and II PU’s (sacral area) (VERY LOW 
QUALITY). 90 

• One study (n=91) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to saline to 
improve healing of stage I and II PUs (MODERATE QUALITY).90   

• Two studies (n=148) (general population and patients with a spinal 
cord injury) showed there may be no difference between a 
hydrocolloid and saline to reduce the proportion of stage I to III ulcers 
worsening (all sites), the direction of the estimate of the effect 
favoured the hydrocolloid dressing (VERY LOW QUALITY). 90, 125  

• One study (n=87) (general population) showed that there may be no 
difference between saline and a hydrocolloid to reduce the proportion 
of PU worsening (stage II and III) (all sites), the direction of the 
estimate of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY). 125   

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to saline to reduce 
the proportion of PU worsening (stage I) (all sites) (VERY LOW 
QUALITY).90   

• One study (n=59) (general population) showed that there may be no 
difference between saline and a hydrocolloid to reduce the proportion 
of PU worsening (stage II) (all sites), the direction of the estimate of 
the effect favoured the hydrocolloid dressing (VERY LOW QUALITY). 
125   

• One study (n=28) (general population) showed that there may be no 
difference between saline and a hydrocolloid to reduce the proportion 
of PU worsening (stage III) (all sites), the direction of the estimate of 
the effect favoured the hydrocolloid dressing (VERY LOW QUALITY). 
125   

• One study (n=34) (general population) showed that there is potentially 
no difference between saline and a hydrocolloid for mean percentage 
reduction in ulcer area (stage II and III), the direction of the estimate 
of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY).113  

• One study (n=32) (general population) showed that saline is clinically 
more effective for mean percentage reduction in ulcer volume (stage 
III and IV) (LOW QUALITY).122  

• One study (n=50) (long-term care patients) reported a median 
percentage reduction in ulcer area (stage not reported) for saline and 
a hydrocolloid. The median for saline was 85.7% and 100% for 
hydrocolloid. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).112  

• One study (n=59) (general population) reported a median percentage 
reduction in ulcer size (stage II) for saline and a hydrocolloid. The 
median for saline was 48% and 91% for hydrocolloid. A p-value >0.05 
was reported (VERY LOW QUALITY). 125   

• One study (n=28) (general population) reported a median percentage 
reduction in ulcer size (stage III) for saline and a hydrocolloid. The 
median for saline was 30% and 0.3% for hydrocolloid. A p-value >0.05 
was reported (VERY LOW QUALITY). 125   

• One study (n=39) (long-term care patients) reported median days to 
healing (stage II and III) for saline and a hydrocolloid. The median for 
saline was 11 days and 9 days for hydrocolloid. A p-value of 0.12 was 
reported (VERY LOW QUALITY).136  

• One study (n=50) (long-term care patients) reported a healing 
distribution function (stage not reported) for saline and a hydrocolloid. 
A p-value of 0.15 was reported (VERY LOW QUALITY).112  
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• One study (n=34) (general population) showed that saline is more 
effective compared to a hydrocolloid in terms of pain at dressing 
removal (LOW QUALITY). 113   

• One study (n=32) (general population) reported a median pain score 
during treatment (stage III and IV) for saline and a hydrocolloid. The 
median for saline was 2.0 (range 1-3) and 2.0 (range1-4) for 
hydrocolloid. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).122  

• One study (n=34) (general population) showed that saline is more 
effective compared to a hydrocolloid in terms of discomfort at dressing 
removal (LOW QUALITY). 113   

• One study (n=32) (general population) reported a median comfort 
score during treatment (stage III and IV) for saline and a hydrocolloid. 
The median for saline was 3.0 (range 2-4) and 4.0 (range 3-4) for 
hydrocolloid. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).122  

• One study (n=34) (general population) showed that no difference 
between saline and a hydrocolloid to reduce the incidence of 
infections (LOW QUALITY). 113   

• One study (n=32) (general population) reported a median comfort 
score during treatment (stage III and IV) for saline and a hydrocolloid. 
The median for saline was 2.0 (range 1-4) and 2.0 (range 1-3) for 
hydrocolloid. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).122  

• One study (n=100) (general population) showed that saline is more 
effective compared ot hydrocolloid to reduce the incidence of skin 
irritation (VERY LOW QUALITY). 125    

Saline versus hydrogel dressing 
• One study (n=30) (general population) showed that there may be no 

difference between saline and hydrogel to reduce the proportion of 
stage II to IV PUs, the direction of the estimate of the effect favoured 
the saline (VERY LOW QUALITY).140  

• One study (n=41) (general population) showed that there may be no 
difference between saline and hydrogel to reduce the proportion of 

ulcers worsening (stage II to IV), the direction of the estimate of the 
effect favoured the hydrogel (VERY LOW QUALITY).140  

• One study (n=30) (general population) reported a percentage healing 
rate (stage II to IV) for saline and hydrogel. The rate for saline was 
64% and 63% for hydrogel. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).140  

• One study (n=30) (general population) showed that there may be no 
difference between saline and hydrogel for mean weeks to healing of 
stage II to IV PUs, the direction of the estimate of the effect favoured 
the hydrogel (VERY LOW QUALITY).140  

Saline versus foam dressing 
• Two studies (n=74) (general population) showed that a foam dressing 

is potentially more effective compared to saline to reduce the 
proportion of stage II and III PUs (VERY LOW QUALITY). 117, 128 

• One study (n=36) (general population) reported a median days to to 
healing of 50% of the patients (stage II) for saline and a foam. The 
median for both saline and hydrogel of 28 days. No estimate of effect 
or precision could be derived (VERY LOW QUALITY). 128 

Saline versus polyurethane film 
• One study (n=19) (general population) showed that a polyurethane 

film may be more effective compared to saline to reduce the 
proportion of stage II and III PUs (VERY LOW QUALITY).126  

• One study (n=19) (general population) showed that a polyurethane 
film may be more effective compared to saline to reduce the 
proportion of PU worsening (stage II and III PUs) (VERY LOW 
QUALITY).126  

• One study (n=19) (general population) reported a mean percentage 
reduction in ulcer area (stage II to IV) for saline and polyurethane film. 
The mean for saline was 2.5% and 42.9% for hydrogel. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).126  

Saline versus dextranomer  
• One study (n=30) (patients with a spinal cord injury) showed that 

dextranomer is clinically more effective to improve healing of stage II 
to IV PUs (LOW QUALITY).121 
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• One study (n=30) (patients with a spinal cord injury) showed no 
difference for incidence of adverse events between saline and 
dextranomer (LOW QUALITY).121  

Phenytoin versus saline 
• One study (n=55) (patients with a spinal cord injury) showed that 

phenytoin may be more effective compared to saline to reduce the 
proportion of stage I and II PUs (VERY LOW QUALITY).90  

• One study (n=60) (patients with a spinal cord injury) showed that 
phenytoin may be more effective compared to saline to reduce the 
proportion of stage I and II PUs (VERY LOW QUALITY).90  

• One study (n=20) (patients with a spinal cord injury) showed that 
saline is potentially more effective compared to phenytoin to reduce 
the proportion of stage I (VERY LOW QUALITY).90  

• One study (n=40) (patients with a spinal cord injury) showed that 
phenytoin is potentially more effective compared to saline to reduce 
the proportion of stage II (VERY LOW QUALITY).90  

• One study (n=13) (patients with a spinal cord injury) showed that there 
may be no difference between phenytoin and saline to reduce the 
proportion of stage I and II PUs in the sacral area, the direction of the 
estimate of the effect favoured the saline (VERY LOW QUALITY).90  

• One study (n=60) (patients with a spinal cord injury) showed that there 
may be no difference between phenytoin and saline to improve 
healing of stage I and II PUs, the direction of the estimate of the effect 
favoured the phenytoin (VERY LOW QUALITY).90  

• One study (n=60) (patients with a spinal cord injury) showed that 
phenytoin is potentially more effective compared to saline to reduce 
the proportion of PU worsening (stage I and II) (VERY LOW 
QUALITY).90  

• One study (n=26) (patients with a spinal cord injury) showed that 
phenytoin is potentially more effective compared to saline for mean 
percentage reduction in ulcer size (stage II) (VERY LOW 
QUALITY).134  

• One study (n=26) (patients with a spinal cord injury) showed that there 
may be no difference between phenytoin and saline for mean 

percentage reduction in ulcer volume (stage II) (VERY LOW 
QUALITY).134  

• One study (n=26) (patients with a spinal cord injury) showed that 
phenytoin may be more effective compared to saline for mean 
percentage reduction in PUSH score (stage II) (VERY LOW 
QUALITY).134  

• One study (n=30) (patients with a spinal cord injury) showed no 
difference for incidence of adverse events between saline and 
phenytoin (LOW QUALITY).134  

Phenytoin versus hydrocolloid dressing 
• One study (n=56) (patients with a spinal cord injury) showed that a 

hydrocolloid is potentially more effective compared to phenytoin to 
reduce the proportion of stage I and II PUs (LOW QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin to 
reduce the proportion of stage I and II PUs (LOW QUALITY).90  

• One study (n=22) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin to 
reduce the proportion of stage I PUs (LOW QUALITY).90  

• One study (n=39) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin to 
reduce the proportion of stage II PUs (LOW QUALITY).90  

• One study (n=15) (patients with a spinal cord injury) showed that there 
may be no difference between phenytoin and a hydrocolloid to reduce 
the proportion of stage I and II PUs in the sacral area (VERY LOW 
QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin to 
improve healing  stage I and II PUs (LOW QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed that there 
may be no difference between phenytoin and a hydrocolloid to reduce 
the proportion (stage I and II) (VERY LOW QUALITY).90  
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• One study (n=28) (nursing home patients) showed that phenytoin is 
potentially more effective compared to a hydrocolloid for mean days to 
healing (stage II) (LOW QUALITY).130  

• One study (n=28) (nursing home patients) reported minimal pain in 
patients receiving phenytoin and a hydrocolloid dressing. No estimate 
of effect or precision could be derived (VERY LOW QUALITY).130  

• One study (n=28) (nursing home patients) showed no difference 
between phenytoin and a hydrocolloid to reduce the incidence of 
adverse events (LOW QUALITY).130  

Phenytoin versus triple antibiotics 
• One study (n=26) (nursing home patients) showed that phenytoin is 

clinically more effective compared to triple antibiotics for mean days to 
healing (stage II) (LOW QUALITY).130  

• One study (n=26) (nursing home patients) reported minimal pain in 
patients receiving phenytoin and triple antibiotics. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).130  

• One study (n=26) (nursing home patients) showed no difference 
between phenytoin and triple antibiotics to reduce the incidence of 
adverse events (LOW QUALITY).130  

Aloe vera, silver chloride and decyl glucoside versus saline 
• One study (number of patients not reported) (elderly patients) 

reported a mean percentage reduction in PSST score (stage II to IV) 
for aloe vera, solver chloride and decyl glucoside versus saline. The 
mean for aloe vera was 22.7% and 20.5% for saline. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).98  

Dialysate (Solcoseryl®) versus placebo 
• One study (n=8) (patients with a spinal cord injury) showed that 

dialysate is potentially more effective compared to placebo for 
reducing mean ml in ulcer area (VERY LOW QUALITY).93  

• One study (n=8) (patients with a spinal cord injury) reported mean 
percentage reduction in ulcer area at day 10 for dialysate and 
placebo. The mean for dialysate was 39% and 28% for placebo. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).93  

• One study (n=8) (patients with a spinal cord injury) reported mean 
percentage reduction in ulcer area at day 20 for dialysate and 
placebo. The mean for dialysate was 80% and 59% for placebo. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).93  

• One study (n=8) (patients with a spinal cord injury) showed that 
dialysate is potentially more effective compared to placebo for mean 
healing half-time (VERY LOW QUALITY).93  

• One study (n=8) (patients with a spinal cord injury) showed no 
difference between dialysate and placebo to reduce the incidence of 
adverse events (LOW QUALITY).93  

Petrolatum ointment (petrolatum plus additives) versus petrolatum 
(base component) 
• One study (n=19) (elderly patients) showed that petrolatum ointment 

may be more effective compared to petrolatum (base component) to 
reduce the proportion of stage I and II PUs (VERY LOW QUALITY).119  

• One study (n=11) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
reduce the proportion of stage I PUs (VERY LOW QUALITY).119  

• One study (n=8) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
reduce the proportion of stage II PUs (VERY LOW QUALITY).119  

• One study (n=19) (elderly patients) showed that petrolatum ointment 
is potentially more effective compared to petrolatum (base 
component) to improve healing of stage I and II PUs (VERY LOW 
QUALITY).119  

• One study (n=11) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
improve healing of stage I PUs (VERY LOW QUALITY).119  

• One study (n=8) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
improve healing of stage II PUs (VERY LOW QUALITY).119  

• One study (n=19) (elderly patients) showed that there may be no 
difference between petrolatum ointment and petrolatum (base 
component) to reduce the proportion of PU stage I and II not changed, 
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the direction of the estimate of the effect favoured the petrolatum 
ointment (VERY LOW QUALITY).119  

• One study (n=11) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
reduce the proportion of PU stage I not changed (VERY LOW 
QUALITY).119  

• One study (n=8) (elderly patients) showed that petrolatum (base 
component) may be more effective compared to petrolatum ointment 
to reduce the proportion of PU stage I not changed (VERY LOW 
QUALITY).119  

• One study (n=19) (elderly patients) showed that petrolatum ointment 
is clinically more effective compared to petrolatum (base component) 
to reduce the proportion of stage I and II PU worsening (LOW 
QUALITY).119  

• One study (n=11) (elderly patients) showed that petrolatum ointment 
may be more effective compared to petrolatum (base component) to 
reduce the proportion of stage I PU worsening (VERY LOW 
QUALITY).119  

• One study (n=8) (elderly patients) showed that petrolatum ointment is 
clinically more effective compared to petrolatum (base component) to 
reduce the proportion of stage II PU worsening (LOW QUALITY).119  

Herbal extract (Semelil) versus standard treatment 
• One study (n=18) (general population) showed that the herbal extract 

is clinically more effective compared to standard treatment to reduce 
the proportion of PUs healed for > 80% (LOW QUALITY).94  

• One study (n=18) (general population) showed that the herbal extract 
may be more effective compared to standard treatment to reduce the 
proportion of PUs healed for 50-80% (VERY LOW QUALITY).94  

• One study (n=18) (general population) showed that there is no 
difference between herbal extract and standard treatment for healing 
of PUs for 20-50% (VERY LOW QUALITY).94  

• One study (n=18) (general population) showed that the herbal extract 
is clinically more effective compared to standard treatment to reduce 
the proportion of PUs healed for < 20% (LOW QUALITY).94  

• One study (n=18) (general population) showed that the herbal extract 
is potentially more effective compared to standard treatment for mean 
cm² reduction in ulcer area (VERY LOW QUALITY).94  

• One study (n=18) (general population) showed that the herbal extract 
is clinically more effective compared to standard treatment for mean 
percentage healing rate (LOW QUALITY).94  

• One study (n=18) (general population) showed no difference between 
the herbal extract and standard treatment placebo to reduce the 
incidence of adverse events (LOW QUALITY).94  

Zinc oxide versus streptokinase-streptodornase 
• One study (n=28) (elderly patients) reported a median percentage 

reduction in ulcer area (necrotic PUs) for zinc oxide and 
streptokinase-streptodornase. The median for zinc oxide was 24% 
and -18.7% for streptokinase-streptodornase. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).111  

• One study (n=28) (elderly patients) showed that zinc oxide may be 
more effective compared to streptokinase-streptodornase to reduce 
the incidence of infections (VERY LOW QUALITY).111  

• One study (n=28) (elderly patients) showed that zinc oxide may be 
more effective compared to streptokinase-streptodornase to reduce 
the incidence of skin reactions (VERY LOW QUALITY).111  

Phenol versus A&D® Petrolatum based ointment 
• One study (n=137) (palliative care patients) showed that phenol is 

potentially more effective compared to A&D® ointment to reduce the 
proportion of stage I and II PUs (VERY LOW QUALITY).88  

• One study (n=69) (palliative care patients) showed that there may be 
no difference between phenol and A&D® ointment to reduce the 
proportion of stage I PUs, the direction of the estimate of the effect 
favoured the A&D ointment (VERY LOW QUALITY).88  

• One study (n=68) (palliative care patients) showed that phenol is 
potentially more effective compared to A&D ointment to reduce the 
proportion of stage II PUs (VERY LOW QUALITY).88  



 

54  Treatment pressure ulcers KCE Report 203 

 

• One study (n=69) (palliative care patients) showed that phenol is 
potentially more effective compared to A&D® ointment to improve 
healing of stage  I PUs (VERY LOW QUALITY).88  

• One study (n=68) (palliative care patients) showed that there may be 
no difference between phenol and A&D® ointment to improve healing 
of stage  II PUs, the direction of the estimate of the effect favoured the 
phenol (VERY LOW QUALITY).88  

• One study (n=69) (palliative care patients) showed that phenol may be 
more effective compared to A&D® ointment to reduce the proportion 
of stage I PUs not changed (VERY LOW QUALITY).88  

• One study (n=68) (palliative care patients) showed that phenol is 
potentially more effective compared to A&D® ointment to reduce the 
proportion of stage II PUs not changed (VERY LOW QUALITY).88  

• One study (n=69) (palliative care patients) showed that phenol may be 
more effective compared to A&D®  ointment to reduce the proportion 
of stage I PUs worsened (VERY LOW QUALITY).88  

• One study (n=68) (palliative care patients) showed that phenol may be 
more effective compared to A&D® ointment to reduce the proportion 
of stage II PUs worsened (VERY LOW QUALITY).88  

• One study (n=137) (palliative care patients) showed that there is 
potentially no difference between phenol and A&D® ointment for 
mean days to complete healing (stage I and II PUs), the direction of 
the estimate of the effect favoured the phenol (VERY LOW 
QUALITY).88  

• One study (n=69) (palliative care patients) showed that there is 
potentially no difference between phenol and A&D® ointment for 
mean days to complete healing (stage I PUs), the direction of the 
estimate of the effect favoured the phenol (VERY LOW QUALITY).88  

• One study (n=68) (palliative care patients) showed that phenol is 
clinically more effective compared to A&D® ointment for mean days 
to complete healing (stage II PUs) (LOW QUALITY).88  

Ethoxy-diaminoacridine plus nitrofuazone versus honey 
• One study (n=50) (general populations) showed that honey is clinically 

more effective compared to ethoxy-diaminoacridine plus nitrofuazone 
to reduce the proportion of stage II and III PUs (VERY LOW 
QUALITY).89  

• One study (n=50) (general populations) showed that honey is clinically 
more effective compared to ethoxy-diaminoacridine plus nitrofuazone 
for mean percentage reduction in PUSH score (stage II and III PUs) 
(VERY LOW QUALITY).89  

• One study (n=50) (general populations) showed that honey is clinically 
more effective compared to ethoxy-diaminoacridine plus nitrofuazone 
for mean percentage reduction in ulcer size (stage II and III PUs) 
(VERY LOW QUALITY).89  

• One study (n=50) (general populations) showed that there is no 
difference between honey and ethoxy-diaminoacridine plus 
nitrofuazone to reduce the incidence of adverse events (LOW 
QUALITY).89  

Povidone-iodine versus hydrocolloid dressing 
• One study (n=44) (general populations) showed that there may be no 

difference between povidone-iodine and hydrocolloid to reduce the 
proportion of stage I and II PUs, the direction of the estimate of the 
effect favoured the hydrocolloid (VERY LOW QUALITY).116  

• One study (n=44) (general populations) reported percentage healing 
rate for povidone-iodine and hydrocolloid. The healing rate for 
povidone-iodine was 77.8% and 80.8% for hydrocolloid dressing. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).116  

• One study (n=44) (general populations) showed that a hydrocolloid 
may be more effective compared to povidone-iodine for mean speed 
of healing (stage I and II PUs) (VERY LOW QUALITY).116  

• One study (n=44) (general populations) showed that there povidone-
iodine may be more effective compared to a hydrocolloid to reduce 
the incidence of hypergranulation (stage I and II PUs) (VERY LOW 
QUALITY).116  
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Povidone-iodine versus hydrogel dressing 
• One study (n=49) (general populations) showed that hydrogel is 

potentially more effective compared to povidone-iodine for mean 
speed of healing (stage I to III PUs) (VERY LOW QUALITY).115  

Cadexomer iodine versus standard treatment 
• One study (n=34) (general populations) showed that cadexomer 

iodine is clinically more effective compared to standard treatment to 
reduce the proportion of deep and superficial PUs healed for 50% 
(LOW QUALITY).123  

• One study (n=34) (general populations) showed that cadexomer 
iodine is clinically more effective compared to standard treatment for 
mean cm² reduction in ulcer area (LOW QUALITY).123  

• One study (n=34) (general populations) showed that cadexomer 
iodine is clinically more effective compared to standard treatment for 
mean percentage reduction in ulcer area (LOW QUALITY).123  

Povidone-iodine versus silver sulfazidine 
• One study (n=26) (general populations) reported proportion of clinical 

response to treatment for povidone-iodine and silver sulfazidine. A  
p-value of p≤0.022 in favour of silver sulfazidine was reported (VERY 
LOW QUALITY).118  

• One study (n=26) (general populations) mean values of bacterial 
levels for povidone-iodine and silver sulfazidine. A p-value of p<0.01 
in favour of silver sulfazidine was reported (VERY LOW QUALITY).118  

Silver sulfazidine cream versus silver dressing 
• One study (n=40) (general populations) showed that there is 

potentially no difference between silver sulfazidine cream and a silver 
dressing for mean percentage reduction in ulcer area (stage IV PUs) 
(VERY LOW QUALITY).142  

• One study (n=40) (general populations) reported percentage reduction 
in PUSH score (stage IV PUs) for silver sulfazidine cream and a silver 
dressing. The mean for silver sulfazidine cream was 34.51% and 
28.15% for silver dressing. A p-value of p=0.473 was reported (VERY 
LOW QUALITY).142  

•  One study (n=40) (general populations) showed no difference 
between silver sulfazidine cream and a silver dressing to reduce the 
incidence of adverse events (LOW QUALITY).142  

Resin salve versus hydrofibre® 
• One study (n=22) (general populations) showed that resin salve is 

potentially more effective compared to a hydrofibre® to reduce the 
proportion of stage II to IV PUs (VERY LOW QUALITY).95  

• One study (n=29) (general populations) showed that resin salve is 
potentially more effective compared to a hydrofibre® to reduce the 
proportion of stage II to IV PUs (VERY LOW QUALITY).95  

• One study (n=29) (general populations) showed that there is 
potentially no difference between resin salve and a hydrofibre® to 
improve healing of stage II to IV PUs, the direction of the estimate of 
the effect favoured the resin salve (VERY LOW QUALITY).95  

• One study (n=29) (general populations) showed that resin salve may 
be more effective compared to a hydrofibre® to reduce the proportion 
of stage II to IV PUs worsened (VERY LOW QUALITY).95  

• One study (n=29) (general populations) reported mean percentage 
reduction in ulcer width for resin salve and hydrofibre®. The mean for 
resin salve was 93.75% and 57.14% for hydrofibre. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).95  

• One study (n=29) (general populations) reported mean percentage 
reduction in ulcer depth for resin salve and hydrofibre®. The mean for 
resin salve was 88.46% and -1.89% for hydrofibre. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).95  

• One study (n=29) (general populations) reported speed of healing for 
resin salve and hydrofibre®. The log-rank-test revealed a p-value 
0.013, which favoured resin salve (VERY LOW QUALITY).95  

• One study (n=22) (general populations) showed that hydrofibre® may 
be more effective compared to resin salve to reduce the incidence of 
skin reactions (VERY LOW QUALITY).95  
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Antibiotic ointment versus foam dressing 
• One study (n=44) (institutionalized elderly) showed that a foam 

dressing may be more effective compared to antibiotic ointment to 
reduce the proportion of stage II PUs (VERY LOW QUALITY).137  

• One study (n=44) (institutionalized elderly) reported mean PUSH 
score for antibiotic ointment and a foam dressing. The mean score 
was 1.61 for the antibiotic ointment and 3.24 for foam dressing. A p-
value >0.05 was reported (VERY LOW QUALITY).137  

FuChunSanYi Hao ointment (Chinese herbal medical ointment)  
versus iodophor 
• One study (n=48) showed that FuChunSanYi Hao ointment is 

potentially more effective compared to iodophor to reduce the 
proportion of stage II to IV PUs (VERY LOW QUALITY).108  

• One study (n=48) showed that FuChunSanYi Hao ointment may be 
more effective compared to iodophor to improve healing of stage II to 
IV PUs (VERY LOW QUALITY).108  

• One study (n=48) showed that FuChunSanYi Hao ointment may be 
more effective compared to iodophor to reduce the proportion of stage 
II to IV PUs worsened (LOW QUALITY).108  

RuYiZhuHuang ointment (Chinese herbal medical ointment)  versus 
iodophor 
• One study (n=248) showed that RuYiZhuHuang ointment is clinically 

more effective compared to iodophor to reduce the proportion of stage 
I to IV PUs (LOW QUALITY).105-107  

• One study (n=248) showed that there is potentially no difference 
between RuYiZhuHuang ointment and iodophor to improve healing of 
stage I to IV PUs, the direction of the estimate of the effect favoured 
the RuYiZhuHuang ointment (VERY LOW QUALITY).105-107  

• One study (n=248) showed that RuYiZhuHuang ointment is clinically 
more effective compared to iodophor to reduce the proportion of stage 
I to IV PUs worsened (LOW QUALITY).105-107  

ShenJi ointment (Chinese herbal medical ointment)  versus iodophor 
• One study (n=44) showed that ShenJi ointment is clinically more 

effective compared to iodophor to reduce the proportion of stage III 
and IV PUs (LOW QUALITY).110  

• One study (n=44) showed that ShenJi ointment is potentially more 
effective compared to iodophor to improve healing of stage I to IV PUs 
(VERY LOW QUALITY).110  

• One study (n=44) showed that ShenJi ointment is potentially more 
effective compared to iodophor to reduce the proportion of stage I to 
IV PUs worsened (VERY LOW QUALITY).110  

JiFuYuan ointment (Chinese herbal medical ointment) versus 
gentamicin 
• One study (n=46) showed that JiFuYuan ointment is clinically more 

effective compared to gentamicin to reduce the proportion of stage II 
to IV PUs (LOW QUALITY).101  

• One study (n=46) showed that JiFuYuan ointment is potentially more 
effective compared to gentamicin to improve healing of stage I to IV 
PUs (VERY LOW QUALITY).101  

• One study (n=46) showed that JiFuYuan ointment is potentially more 
effective compared to gentamicin to reduce the proportion of stage I to 
IV PUs worsened (VERY LOW QUALITY).101  

FuFangDaHuang Ding ointment (Chinese herbal medical ointment) 
versus chloramphenicol and sulfazidine silver powder 
• One study (n=55) showed that FuFangDaHuang Ding ointment is 

potentially more effective compared to chloramphenicol and 
sulfazidine silver powder to reduce the proportion of PUs (VERY LOW 
QUALITY).103  

• One study (n=55) showed that FuFangDaHuang Ding ointment is 
potentially more effective compared to chloramphenicol and 
sulfazidine silver powder to improve healing of PUs (VERY LOW 
QUALITY).103  
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• One study (n=55) showed that FuFangDaHuang Ding ointment is 
clinically more effective compared to chloramphenicol and sulfazidine 
silver powder to reduce the proportion of PUs worsened (LOW 
QUALITY).103  

ShenJiHuHong ointment (Chinese herbal medical ointment) versus 
saline 
• One study (n=35) showed that ShenJiHuHong ointment is clinically 

more effective compared to saline to reduce the proportion of stage III 
and IV PUs (LOW QUALITY).102  

• One study (n=35) showed that ShenJiHuHong ointment is potentially 
more effective compared to saline to improve healing of stage III and 
IV PUs (VERY LOW QUALITY).102  

• One study (n=35) showed that ShenJiHuHong ointment is clinically 
more effective compared to saline to reduce the proportion of stage III 
and IV PUs (LOW QUALITY).102  

ShenJi ointment (Chinese herbal medical ointment) versus 
antibacterial 
• One study (n=109) showed that ShenJi ointment is potentially more 

effective compared to antibacterial to reduce the proportion of stage III 
and IV PUs (VERY LOW QUALITY).109  

• One study (n=109) showed that there is potentially no difference 
between ShenJi ointment and antibacterial to improve healing of 
stage III and IV PUs (VERY LOW QUALITY).109  

• One study (n=109) showed that ShenJi ointment is potentially more 
effective compared to antibacterial to reduce the proportion of stage III 
and IV PUs (VERY LOW QUALITY).109  

SanHuangZhang Yu TouSha ointment (Chinese herbal medical 
ointment) versus nitrofurazone 
• One study (n=308) showed that SanHuangZhang Yu TouSha 

ointment is clincially more effective compared to nitrofurazone to 
reduce the proportion of PUs (LOW QUALITY).104  

• One study (n=308) showed that SanHuangZhang Yu TouSha 
ointment is potentially more effective compared to nitrofurazone to 
improve healing of PUs (VERY LOW QUALITY).104  

• One study (n=308) showed that SanHuangZhang Yu TouSha 
ointment is clincially more effective compared to nitrofurazone to 
reduce the proportion of PUs (LOW QUALITY).104  

Insulin versus standard treatment 
• One study (n=14) (nursing home patients) reported mean healing rate 

for insulin and standard treatment. A p-value of 0.05 in favour of 
insulin was reported (VERY LOW QUALITY).141  

Growth factored versus placebo or another dose or another growth 
factor   
• Seven studies (n=316) (general population and denervated patients) 

showed that different types of growth factors may be more effective 
compared to placebo to reduce the proportion of stage II and above 
PUs (VERY LOW QUALITY).114, 120, 124, 127, 129, 131, 139  

• One study (n=14) (inpatients) showed that transforming growth factor-
beta 3 may be more effective compared placebo to reduce the 
proportion of stage III and IV PUs (VERY LOW QUALITY).114  

• One study (n=9) (inpatients) showed that there is no difference 
between transforming growth factor-beta 3 (1.0μg/cm) and placebo to 
reduce the proportion of stage III and IV PUs (LOW QUALITY).114  

• One study (n=9) (inpatients) reported mean percentage reduction in 
ulcer area for transforming growth factor-beta 3 (1.0μg/cm) and 
placebo. The mean for transforming growth factor-beta 3 (1.0μg/cm) 
was 70% and 30% for placebo. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).114  

• One study (n=9) (inpatients) reported mean percentage reduction in 
ulcer volume for transforming growth factor-beta 3 (1.0μg/cm) and 
placebo. The mean for transforming growth factor-beta 3 (1.0μg/cm) 
was 75% and 20% for placebo. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).114  

• One study (n=9) (inpatients) showed that transforming growth factor-
beta 3 (2.5μg/cm) may be more effective compared to transforming 
growth factor-beta 3 (1.0μg/cm) to reduce the proportion of stage III 
and IV PUs (VERY LOW QUALITY).114  
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• One study (n=9) (inpatients) reported mean percentage reduction in 
ulcer area for transforming growth factor-beta 3 (1.0μg/cm) and 
transforming growth factor-beta 3 (2.5μg/cm). The mean for 
transforming growth factor-beta 3 (1.0μg/cm) was 70% and 60% for 
transforming growth factor-beta 3 (2.5μg/cm). No estimate of effect or 
precision could be derived (VERY LOW QUALITY).114  

• One study (n=9) (inpatients) reported mean percentage reduction in 
ulcer volume for transforming growth factor-beta 3 (1.0μg/cm) and 
transforming growth factor-beta 3 (2.5μg/cm). The mean for 
transforming growth factor-beta 3 (1.0μg/cm) was 75% and 60% for 
transforming growth factor-beta 3 (2.5μg/cm). No estimate of effect or 
precision could be derived (VERY LOW QUALITY).114  

• One study (n=10) (inpatients) showed that transforming growth factor-
beta 3 (2.5μg/cm) may be more effective compared to placebo to 
reduce the proportion of stage III and IV PUs (LOW QUALITY).114  

• One study (n=10) (inpatients) reported mean percentage reduction in 
ulcer area for transforming growth factor-beta 3 (2.5μg/cm) and 
placebo. The mean for transforming growth factor-beta 3 (2.5μg/cm) 
was 60% and 30% for placebo. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).114  

• One study (n=10) (inpatients) reported mean percentage reduction in 
ulcer volume for transforming growth factor-beta 3 (2.5μg/cm) and 
placebo. The mean for transforming growth factor-beta 3 (2.5μg/cm) 
was 60% and 20% for placebo. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).114  

• One study (n=36) (nursing home patients) showed that mouse nerve 
growth factors is more effective compared placebo to reduce the 
proportion of stage II and above PUs (foot ulcers) (MODERATE 
QUALITY).120  

• One study (n=36) (nursing home patients) showed that mouse nerve 
growth factors is more effective compared placebo to improve healing 
by three or more stages of stage II and above PUs (foot ulcers) 
(MODERATE QUALITY).120  

• One study (n=36) (nursing home patients) showed that mouse nerve 
growth factors is more effective compared placebo to improve healing 
by two stages of stage II and above PUs (foot ulcers) (MODERATE 
QUALITY).120  

• One study (n=36) (nursing home patients) showed that mouse nerve 
growth factors is more effective compared placebo to improve healing 
by one stage of stage II and above PUs (foot ulcers) (MODERATE 
QUALITY).120  

• One study (n=36) (nursing home patients) showed that there may be 
no difference between mouse nerve growth factors and placebo for 
mean mm² reduction in ulcer area (stage II and above PUs; foot 
ulcers), the direction of the estimate of the effect favoured the nerve 
growth factors (LOW QUALITY).120  

• One study (n=36) (nursing home patients) showed that mouse nerve 
growth factors is clinically more effective compared to placebo for 
mean mm² reduction in ulcer area (adjusted for baseline ulcer area, 
location and duration) (stage II and above PUs; foot ulcers) 
(MODERATE QUALITY).120  

• One study (n=36) (nursing home patients) showed that no difference 
between mouse nerve growth factors and placebo for the incidence of 
adverse events (MODERATE QUALITY).120  

• Three studies (n=188) (general population and denervated patients) 
showed that recombinant platelet-derived growth factor may be more 
effective compared to placebo to reduce the proportion of stage III 
and IV PUs (VERY LOW QUALITY).124, 129, 139  

• Two studies (n=50) (general population and denervated patients) 
showed that recombinant platelet-derived growth factor (100μg/ml) 
may be more effective compared to placebo to reduce the proportion 
of stage III and IV PUs (VERY LOW QUALITY).124, 129, 139  

• One study (n=30) (general population) reported ulcer volume at end of 
treatment (adjusted for initial volume) for recombinant platelet-derived 
growth factor (100μg/ml) and placebo. The volume was 1.75g for the 
recombinant platelet-derived growth factor (100μg/ml) and 3.5 g for 
placebo. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).124  
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• One study (n=28) (general population) showed that recombinant 
platelet-derived growth factor (100μg/ml) may be more effective 
compared to recombinant platelet-derived growth factor (300μg/ml) to 
reduce the proportion of stage III and IV PUs (VERY LOW 
QUALITY).124  

• One study (n=28) (general population) reported ulcer volume at end of 
treatment (adjusted for initial volume) for recombinant platelet-derived 
growth factor (100μg/ml) and recombinant platelet-derived growth 
factor (300μg/ml). The volume was 1.75g for the recombinant platelet-
derived growth factor (100μg/ml) and 2.0g for recombinant platelet-
derived growth factor (300μg/ml). No estimate of effect or precision 
could be derived (VERY LOW QUALITY).124  

• One study (n=26) (general population) showed that recombinant 
platelet-derived growth factor (300μg/ml) may be more effective 
compared to placebo to reduce the proportion of stage III and IV PUs 
(VERY LOW QUALITY).124  

• One study (n=30) (general population) reported ulcer volume at end of 
treatment (adjusted for initial volume) for recombinant platelet-derived 
growth factor (300μg/ml) and placebo. The volume was 2.0g for the 
recombinant platelet-derived growth factor (300μg/ml) and 3.5g for 
placebo. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).124  

• One study (n=54) (inpatients) showed that there is potentially no 
difference between basic fibroblast growth factor or granulocyte-
macrophage colony-stimulating factor and placebo to reduce the 
proportion of stage III and IV PUs (VERY LOW QUALITY).127  

• One study (n=27) (inpatients) showed that placebo may be more 
effective compared to granulocyte-macrophage colony-stimulating 
factor (2.0μg/cm²)  to reduce the proportion of stage III and IV PUs 
(VERY LOW QUALITY).127  

• One study (n=27) (inpatients) showed that placebo may be more 
effective compared to granulocyte-macrophage colony-stimulating 
factor (2.0μg/cm²) to reduce the proportion of stage III and IV PUs 
worsened (VERY LOW QUALITY).127  

• One study (n=30) (inpatients) showed that there is potentially no 
difference between granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and placebo for mean percentage reduction in ulcer area 
(stage III and IV PUs) (VERY LOW QUALITY).132  

• One study (n=30) (inpatients) reported median percentage reduction 
in ulcer area for granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and placebo. The median for granulocyte-macrophage 
colony-stimulating factor (2.0μg/cm²) was 70% and 72% for placebo. 
No estimate of effect or precision could be derived (VERY LOW 
QUALITY).132  

• One study (n=28) (inpatients) showed that there may be no difference 
between granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and basic fibroblast growth factor (5.0μg/cm²) to reduce 
the proportion of stage III and IV Pus, the direction of the estimate of 
the effect favoured the basic fibroblast growth factor (5.0μg/cm²) 
(VERY LOW QUALITY).127   

• One study (n=28) (inpatients) showed that granulocyte-macrophage 
colony-stimulating factor (2.0μg/cm²) may be more effective compared 
to basic fibroblast growth factor (5.0μg/cm²) to reduce the proportion 
of stage III and IV PUs worsened (VERY LOW QUALITY).127   

• One study (n=30) (inpatients) showed that basic fibroblast growth 
factor (5.0μg/cm²) is potentially more effective comparted to 
granulocyte-macrophage colony-stimulating factor (2.0μg/cm²) for 
mean percentage reduction in ulcer area (stage III and IV PUs) (VERY 
LOW QUALITY).132   

• One study (n=30) (inpatients) reported median percentage reduction 
in ulcer area for granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and basic fibroblast growth factor (5.0μg/cm²). The 
median for granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) was 70% and 79% for basic fibroblast growth factor 
(5.0μg/cm²). No estimate of effect or precision could be derived 
(VERY LOW QUALITY).132   



 

60  Treatment pressure ulcers KCE Report 203 

 

• One study (n=27) (inpatients) showed that there may be no difference 
between granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) versus granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and  basic fibroblast growth factor (5.0μg/cm²) to reduce 
the proportion of stage III and IV Pus, the direction of the estimate of 
the effect favoured the granulocyte-macrophage colony-stimulating 
factor (2.0μg/cm²) and  basic fibroblast growth factor (5.0μg/cm²) 
(VERY LOW QUALITY).127  

• One study (n=27) (inpatients) showed that granulocyte-macrophage 
colony-stimulating factor (2.0μg/cm²) and basic fibroblast growth factor 
(5.0μg/cm²) may be more effective compared to granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) to reduce the 
proportion of stage III and IV PUs worsened (VERY LOW 
QUALITY).127  

• One study (n=30) (inpatients) showed that granulocyte-macrophage 
colony-stimulating factor (2.0μg/cm²) and basic fibroblast growth factor 
(5.0μg/cm²) may be more effective comparted to granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) for mean 
percentage reduction in ulcer area (stage III and IV PUs) (VERY LOW 
QUALITY).132   

• One study (n=30) (inpatients) reported median percentage reduction 
in ulcer area for granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) versus granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) and basic fibroblast growth factor (5.0μg/cm²). The 
median for granulocyte-macrophage colony-stimulating factor 
(2.0μg/cm²) was 70% and 73% granulocyte-macrophage colony-
stimulating factor (2.0μg/cm²) and basic fibroblast growth factor 
(5.0μg/cm²). No estimate of effect or precision could be derived 
(VERY LOW QUALITY).132   

• One study (n=27) (inpatients) showed that there may be no difference 
between basic fibroblast growth factor (5.0μg/cm²) and placebo to 
reduce the proportion of stage III and IV Pus, the direction of the 
estimate of the effect favoured placebo (VERY LOW QUALITY).127  

• One study (n=27) (inpatients) showed that placebo is potentially more 
effective compared to basic fibroblast growth factor (5.0μg/cm²) to 
reduce the proportion of stage III and IV PUs worsened (VERY LOW 
QUALITY).127  

• One study (n=30) (inpatients) showed that there is potentially no 
difference between basic fibroblast growth factor (5.0μg/cm²) and 
placebo for mean percentage reduction in ulcer area (stage III and IV 
PUs), the direction of the estimate of the effect favoured the basic 
fibroblast growth factor (5.0μg/cm²) (VERY LOW QUALITY).132   

• One study (n=30) (inpatients) reported median percentage reduction 
in ulcer area for basic fibroblast growth factor (5.0μg/cm²) and 
placebo. The median for basic fibroblast growth factor (5.0μg/cm²) 
was 79% and 72% placebo. No estimate of effect or precision could 
be derived (VERY LOW QUALITY).132   

• One study (n=27) (inpatients) showed that there may be no difference 
between basic fibroblast growth factor (5.0μg/cm²) versus granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) and basic fibroblast 
growth factor (5.0μg/cm²) to reduce the proportion of stage III and IV 
PUs, the direction of the estimate of the effect favoured basic 
fibroblast growth factor (5.0μg/cm²) (VERY LOW QUALITY).127  

• One study (n=27) (inpatients) showed that granulocyte-macrophage 
colony-stimulating factor (2.0μg/cm²) and basic fibroblast growth factor 
(5.0μg/cm²) may be more effective compared to basic fibroblast 
growth factor (5.0μg/cm²) to reduce the proportion of stage III and IV 
PUs worsened (VERY LOW QUALITY).127  

• One study (n=31) (inpatients) showed that there is potentially no 
difference between basic fibroblast growth factor (5.0μg/cm²) versus  
granulocyte-macrophage colony-stimulating factor (2.0μg/cm²) and 
basic fibroblast growth factor (5.0μg/cm²) for mean percentage 
reduction in ulcer area (stage III and IV PUs), the direction of the 
estimate of the effect favoured the basic fibroblast growth factor 
(5.0μg/cm²) (VERY LOW QUALITY).132   
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• One study (n=31) (inpatients) reported median percentage reduction 
in ulcer area for basic fibroblast growth factor (5.0μg/cm²) versus 
granulocyte-macrophage colony-stimulating factor (2.0μg/cm²) and 
basic fibroblast growth factor (5.0μg/cm²). The median for basic 
fibroblast growth factor (5.0μg/cm²) was 79% and 73% granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) and basic fibroblast 
growth factor (5.0μg/cm²). No estimate of effect or precision could be 
derived (VERY LOW QUALITY).132   

• One study (n=26) (inpatients) showed that there may be no difference 
between basic fibroblast growth factor (5.0μg/cm²) and granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) versus placebo to 
reduce the proportion of stage III and IV Pus, the direction of the 
estimate of the effect favoured placebo (VERY LOW QUALITY).127  

• One study (n=26) (inpatients) showed that placebo may be more 
effective compared to granulocyte-macrophage colony-stimulating 
factor (2.0μg/cm²) and basic fibroblast growth factor (5.0μg/cm²) to 
reduce the proportion of stage III and IV PUs worsened (VERY LOW 
QUALITY).127  

• One study (n=31) (inpatients) showed that there may be no difference 
between basic fibroblast growth factor (5.0μg/cm²) and granulocyte-
macrophage colony-stimulating factor (2.0μg/cm²) versus placebo for 
mean percentage reduction in ulcer area (stage III and IV PUs), the 
direction of the estimate of the effect favoured the basic fibroblast 
growth factor (5.0μg/cm²) and granulocyte-macrophage colony-
stimulating factor (2.0μg/cm²) (VERY LOW QUALITY).132   

• One study (n=31) (inpatients) reported median percentage reduction 
in ulcer area for basic fibroblast growth factor (5.0μg/cm²) and 
granulocyte-macrophage colony-stimulating factor (2.0μg/cm²) versus 
placebo. The median for basic fibroblast growth factor (5.0μg/cm²) and 
granulocyte-macrophage colony-stimulating factor (2.0μg/cm²) was 
73% and 72% for placebo. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).132   

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) is clinically more effective 
compared to placebo to reduce the proportion of stage III and IV PUs 
(LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) is potentially more 
effective compared to placebo to improve healing ≥90% of stage III 
and IV PUs (VERY LOW QUALITY).129  

• One study (n=62) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (100μg/g) and placebo. The median for recombinant 
platelet-derived growth factor-BB (100μg/g) was 99.6% and 99.1% for 
placebo. A p-value of 0.013 was reported (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that placebo may be 
more effective compared to recombinant platelet-derived growth 
factor-BB (100μg/g) to reduce the incidence of osteomyelitis (stage III 
and IV PUs) (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) may be more effective 
compared to placebo to reduce the incidence of infections (stage III 
and IV PUs) (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and placebo for reduction of incidence of sepsis (stage III 
and IV PUs) (LOW QUALITY).129  

• One study (n=62) (general population) showed that there may be no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and placebo for reduction of incidence of adverse events 
other than osteomyelitis, sepsis and infections, the direction of the 
estimate of the effect favoured either intervention (stage III and IV 
PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that there may be no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and recombinant platelet-derived growth factor-BB 
(300μg/g) alternated with placebo to reduce the proportion of stage III 
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and IV PUs, the direction of the estimate of the effect favoured 
recombinant platelet-derived growth factor-BB (100μg/g) (VERY LOW 
QUALITY).129  

• One study (n=63) (general population) showed that there may be no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and recombinant platelet-derived growth factor-BB 
(300μg/g) alternated with placebo  to improve healing ≥90% of stage 
III and IV PUs, the direction of the estimate of the effect favoured 
recombinant platelet-derived growth factor-BB (300μg/g) alternated 
with placebo (VERY LOW QUALITY).129  

• One study (n=63) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (100μg/g) and recombinant platelet-derived growth factor-
BB (300μg/g) alternated with placebo. The median for recombinant 
platelet-derived growth factor-BB (100μg/g) was 99.6% and 99.7% for 
recombinant platelet-derived growth factor-BB (300μg/g) alternated 
with placebo. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (300μg/g) 
alternated with placebo to reduce the incidence of osteomyelitis 
(stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and  recombinant platelet-derived growth factor-BB 
(300μg/g) alternated with placebo to reduce the incidence of infections 
(stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (300μg/g) 
alternated with placebo for reduction of incidence of sepsis (stage III 
and IV PUs) (LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) may be more effective 

compared to recombinant platelet-derived growth factor-BB (300μg/g) 
alternated with placebo for reduction of incidence of adverse events 
other than osteomyelitis, sepsis and infections (stage III and IV PUs) 
(VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) is potentially more 
effective compared to recombinant platelet-derived growth factor-BB 
(300μg/g) to reduce the proportion of stage III and IV PUs (VERY 
LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) is potentially recombinant 
platelet-derived growth factor-BB (300μg/g) to improve healing ≥90% 
of stage III and IV PUs (VERY LOW QUALITY).129  

• One study (n=61) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (100μg/g) and recombinant platelet-derived growth factor-
BB (300μg/g). The median for recombinant platelet-derived growth 
factor-BB (100μg/g) was 99.6% and 98.6% for recombinant platelet-
derived growth factor-BB (300μg/g). No estimate of effect or precision 
could be derived (VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (100μg/g) 
to reduce the incidence of osteomyelitis (stage III and IV PUs) (VERY 
LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (100μg/g) may be more effective 
compared to  recombinant platelet-derived growth factor-BB (300μg/g) 
to reduce the incidence of infections (stage III and IV PUs) (VERY 
LOW QUALITY).129  

• One study (n=61) (general population) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and recombinant platelet-derived growth factor-BB 
(300μg/g) for reduction of incidence of sepsis (stage III and IV PUs) 
(VERY LOW QUALITY).129  
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• One study (n=61) (general population) showed that there may be no 
difference between recombinant platelet-derived growth factor-BB 
(100μg/g) and recombinant platelet-derived growth factor-BB 
(300μg/g) for reduction of incidence of adverse events other than 
osteomyelitis, sepsis and infections (stage III and IV PUs), the 
direction of the estimate of the effect favoured recombinant platelet-
derived growth factor-BB (100μg/g) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared to placebo to reduce the proportion 
of stage III and IV PUs (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared placebo to improve healing ≥90% of 
stage III and IV PUs (VERY LOW QUALITY).129  

• One study (n=63) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (300μg/g) alternated with placebo and placebo. The median 
for recombinant platelet-derived growth factor-BB (300μg/g) alternated 
with placebo was 99.7% and 99.1% for placebo. A p-value of 0.011 
was reported (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that placebo may be 
more effective compared to recombinant platelet-derived growth 
factor-BB (300μg/g) alternated with placebo to reduce the incidence of 
osteomyelitis (stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared to placebo to reduce the incidence 
of infections (stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that placebo may be 
more effective compared to recombinant platelet-derived growth 
factor-BB (300μg/g) alternated with placebo for reduction of incidence 
of sepsis (stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=63) (general population) showed that placebo may be 
more effective compared to recombinant platelet-derived growth 

factor-BB (300μg/g) alternated with placebo for reduction of incidence 
of adverse events other than osteomyelitis, sepsis and infections 
(stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared to recombinant platelet-derived 
growth factor-BB (300μg/g) to reduce the proportion of stage III and IV 
PUs (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo is 
potentially more effective compared recombinant platelet-derived 
growth factor-BB (300μg/g) to improve healing ≥90% of stage III and 
IV PUs (VERY LOW QUALITY).129  

• One study (n=62) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (300μg/g) alternated with placebo and recombinant platelet-
derived growth factor-BB (300μg/g). The median for recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
was 99.7% and 98.6% for recombinant platelet-derived growth factor-
BB (300μg/g). No estimate of effect or precision could be derived 
(VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (300μg/g) 
alternated with placebo to reduce the incidence of osteomyelitis 
(stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared to placebo to reduce the incidence 
of infections (stage III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) alternated with placebo 
may be more effective compared to recombinant platelet-derived 
growth factor-BB (300μg/g) for reduction of incidence of sepsis (stage 
III and IV PUs) (VERY LOW QUALITY).129  
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• One study (n=62) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (300μg/g) 
alternated with placebo for reduction of incidence of adverse events 
other than osteomyelitis, sepsis and infections (stage III and IV PUs) 
(VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to placebo to reduce the proportion of stage III and IV PUs 
(VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to  placebo to improve healing ≥90% of stage III and IV 
PUs (VERY LOW QUALITY).129  

• One study (n=61) (general population) reported median percentage 
reduction in ulcer volume for recombinant platelet-derived growth 
factor-BB (300μg/g) and placebo. The median for recombinant 
platelet-derived growth factor-BB (300μg/g) was 98.6% and 99.1% for 
placebo. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to placebo to reduce the incidence of osteomyelitis (stage 
III and IV PUs) (VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 
compared to  placebo to reduce the incidence of infections (stage III 
and IV PUs) (VERY LOW QUALITY).129  

• One study (n=61) (general population) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(300μg/g) and recombinant platelet-derived growth factor-BB 
(300μg/g) for reduction of incidence of sepsis (stage III and IV PUs) 
(LOW QUALITY).129  

• One study (n=61) (general population) showed that recombinant 
platelet-derived growth factor-BB (300μg/g) may be more effective 

compared placebo for reduction of incidence of adverse events other 
than osteomyelitis, sepsis and infections (stage III and IV PUs) (VERY 
LOW QUALITY).129  

• One study (n=11) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(1.0μg/g) and placebo to reduce the proportion of stage III and IV PUs 
(LOW QUALITY).139  

• One study (n=11) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(1.0μg/g) and placebo at reducing the incidence of infections (stage III 
and IV PUs) (LOW QUALITY).139  

• One study (n=8) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(1.0μg/g) and recombinant platelet-derived growth factor-BB 
(10.0μg/g) to reduce the proportion of stage III and IV PUs (LOW 
QUALITY).139  

• One study (n=8) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(1.0μg/g) and recombinant platelet-derived growth factor-BB 
(10.0μg/g) at reducing the incidence of infections (stage III and IV 
PUs) (LOW QUALITY).139  

• One study (n=9) (denervated patients) showed that recombinant 
platelet-derived growth factor-BB (100.0μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (1.0μg/g) 
to reduce the proportion of stage III and IV PUs (VERY LOW 
QUALITY).139  

• One study (n=9) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(1.0μg/g) and recombinant platelet-derived growth factor-BB 
(100.0μg/g) at reducing the incidence of infections (stage III and IV 
PUs) (LOW QUALITY).139  

• One study (n=11) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(10.0μg/g) and placebo to reduce the proportion of stage III and IV 
PUs (LOW QUALITY).139  
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• One study (n=11) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(10.0μg/g) and placebo at reducing the incidence of infections (stage 
III and IV PUs) (LOW QUALITY).139  

• One study (n=9) (denervated patients) showed that recombinant 
platelet-derived growth factor-BB (100.0μg/g) may be more effective 
compared to recombinant platelet-derived growth factor-BB (10.0μg/g) 
to reduce the proportion of stage III and IV PUs (VERY LOW 
QUALITY).139  

• One study (n=9) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(10.0μg/g) and recombinant platelet-derived growth factor-BB 
(100.0μg/g) at reducing the incidence of infections (stage III and IV 
PUs) (LOW QUALITY).139  

• One study (n=12) (denervated patients) showed that recombinant 
platelet-derived growth factor-BB (100.0μg/g) may be more effective 
compared to placebo to reduce the proportion of stage III and IV PUs 
(VERY LOW QUALITY).139  

• One study (n=12) (denervated patients) showed that there is no 
difference between recombinant platelet-derived growth factor-BB 
(100.0μg/g) and placebo at reducing the incidence of infections (stage 
III and IV PUs) (LOW QUALITY).139  

• One study (n=12) (denervated patients) showed that recombinant 
platelet-derived growth factor-BB (100.0μg/g) is clinically more 
effective compared to placebo for mean percentage reduction in ulcer 
depth (stage III and IV PUs) (LOW QUALITY).139  

• One study (n=12) (denervated patients) showed that recombinant 
platelet-derived growth factor-BB (100.0μg/g) is clinically more 
effective compared to placebo for mean percentage reduction in ulcer 
volume (stage III and IV PUs) (LOW QUALITY).139  

• One study (n=49) (denervated patients) showed that basic fibroblast 
growth factors (different schedules and doses) is potentially more 
effective compared to placebo to improve >70% healing is stage III 
and IV PUs (VERY LOW QUALITY).133  

• One study (n=49) (denervated patients) reported mean percentage 
reduction in ulcer volume for basic fibroblast growth factors (different 
schedules and doses) and placebo. The mean was 69% for basic 
fibroblast growth factors (different schedules and doses) and 59% for 
placebo. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).133  

• One study (n=24) (denervated patients) showed no difference 
between interleukin 1 beta and placebo to reduce the proportion of 
stage III and IV PUs (LOW QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (0.01μg/cm²) and placebo to reduce the 
proportion of stage III and IV PUs (LOW QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (0.01μg/cm²) and interleukin 1 beta 
(0.1μg/cm²) to reduce the proportion of stage III and IV PUs (LOW 
QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (0.01μg/cm²) and interleukin 1 beta 
(1.0μg/cm²) to reduce the proportion of stage III and IV PUs (LOW 
QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (0.1μg/cm²) and placebo to reduce the 
proportion of stage III and IV PUs (LOW QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (0.1μg/cm²) and interleukin 1 beta 
(1.0μg/cm²) to reduce the proportion of stage III and IV PUs (LOW 
QUALITY).131  

• One study (n=12) (denervated patients) showed no difference 
between interleukin 1 beta (1.0μg/cm²) and placebo to reduce the 
proportion of stage III and IV PUs (LOW QUALITY).131  
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3.5.4 Conclusion 
• Evidence suggests that hydrocolloids are potentially more 

effective compared to saline for healing of stage I and above 
pressure ulcers.  

• One very small RCT of very low quality comparing saline and 
hydrogels for the treatment of stage II to IV pressure ulcers 
suggests there is no difference for healing of pressure ulcers. 

• Two small RCT’s of very low quality suggest that foam dressings 
are more effective compared to saline for healing of stage II and 
III pressure ulcers. 

• One very small RCT of very low quality suggests that 
polyurethane film may be more effective compared to saline for 
healing of stage II and III pressure ulcers. 

• One very small RCT of low quality suggests that dextranomer is 
more effective compared to saline for healing of stage II to IV 
pressure ulcers. 

• Two very small RCT’s of very low quality comparing phenytoin 
and saline for the treatment of stage I and II pressure ulcers is 
conflicting. For ulcers in the sacral area, evidence suggests there 
is no difference for healing of pressure ulcers.  

• One small RCT of low quality comparing phenytoin and 
hydrocolloids for the treatment of stage I and II pressure ulcers is 
conflicting. For ulcers in the sacral area, evidence suggests there 
is no difference for healing of pressure ulcers.  

• One very small RCT of low to very low quality suggests that 
phenytoin is more effective compared to triple antibiotics for 
days to healing of stage II pressure ulcers. 

• One very small RCT of very low quality suggests honey is more 
effective compared to ethoxydiaminoacridine for healing of stage 
II and III pressure ulcers. 

• One very small RCT of very low quality comparing povidone-
iodine and hydrocolloids for the treatment of stage I and II 
pressure ulcers suggests there is no difference for healing of 

stage I and II pressure ulcers. The rate of healing may be more 
effective using hydrocolloids. 

• One very small RCT of very low quality suggests hydrogel is 
potentially more effective compared to povidone-iodine for speed 
of healing of stage I and II pressure ulcers. 

• One very small RCT of low quality suggests cadexomer is more 
effective compared to standard treatment for healing of pressure 
ulcers. 

• One very small RCT of very low quality comparing silver 
dressings and silver cream for the treatment of stage II pressure 
ulcers suggests there is no difference for healing of stage IV 
pressure ulcers. 

• One very small RCT of very low quality suggests resin salve is 
potentially be more effective compared to hydrofibre® for healing 
of stage II to IV pressure ulcers. 

• One very small RCT of very low quality suggests foam dressings 
are potentially more effective compared to antibiotic ointments 
for healing of stage II pressure ulcers. 

• Ten Chinese RCT’s of low to very low quality suggest that 
Chinese herbal medical ointment are potentially more effective 
for healing of stage II to IV pressure ulcers. In Belgium, Chinese 
herbal medical ointments are not available for use in daily 
practice.  

• Evidence of moderate to very low quality comparing growth 
factors to placebo, different doses or other growth factors for the 
treatment of stage II to IV pressure ulcers are conflicting 
regarding its effectiveness.  

• None of the studies reported harms as a result of the 
interventions. 

• All conclusions for the included studies were weakened due to 
the poor methodological quality of the trials and poor descripiton 
of type of ulcers such as excudate level. 
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3.5.5 Recommendations for topical agents  
These recommendations are grouped with recommendations for dressings 
under section 3.6.5. 

3.6 Dressings 
3.6.1 Introduction 
A wound dressing aims to promote pressure ulcer healing and/or to 
prevent the wound from further breakdown. A dressing is designed to be in 
direct contact with the wound, generally aiming to maintain a moist wound 
bed, to support granulation/epithelialisation and to promote pressure 
healing and closure. The application of a dressing is generally considered 
to be a central component in pressure ulcer management. Dressing 
selection and application require specific skills and should be the result of 
a thorough and systematic assessment of the pressure ulcer. Dressing 
selection and frequency of application should be based on the type of 
tissue, the presence of a bacterial load (and infection), the wound exudate 
(amount, odour, consistency), the status of the wound edges, and the pain 
experienced by the patient. The choice for a specific dressing may change 
over time as the ulcer heals or deteriorates. A plethora of different dressing 
options is currently available.  
The aim of this review was to describe the current evidence about the 
effectiveness of different dressings for pressure ulcer treatment and to 
provide recommendations for clinical practice. Following two groups of 
dressings were considered: basic dressings (dressings that may cover a 
wound but do not create an optimum healing environment) and modern 
dressings (dressings that aim to create the optimum wound healing 
environment). 30 
3.6.2 Review question 
What are the most clinically effective dressings for the treatment of 
pressure ulcers? 
3.6.3 Clinical evidence 
Sixty-one randomized controlled trials were included in this review.77, 79, 84, 

89, 90, 95, 112, 113, 115-117, 121, 122, 125, 126, 128, 130, 135-138, 140, 142-180  

Various types of dressings are used to treat pressure ulcers. In this review 
different types of dressings are compared to each other or to placebo. 
Following categories were made: 

• Basic dressings 
o Gauze dressings; 
o Paraffin gauze dressings; 
o Simple dressing pads. 

• Active dressings 
o Hydrocolloid dressings; 
o Foam dressings; 
o Polyurethane film; 
o Hydrogel; 
o Alginate dressings; 
o Hydrofibre® dressings; 
o Collagen dressing; 
o Hyaluronic dressing; 
o Copolymer dressing; 
o Polyhexadine dressing; 
o Charcoal dressings; 
o Silver dressings; 
o Dextranomer; 
o Sugar; 
o Honey; 
o Skin replacement; 
o Platelet gel. 

3.6.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. In 
the majority of the studies, sequence generation77, 84, 89, 90, 112, 113, 115-117, 121, 

122, 125, 126, 128, 130, 138, 142-165, 167, 168 and allocation concealment77, 90, 112, 113, 115-

117, 121, 122, 125, 128, 130, 135, 138, 140, 142-146, 148-155, 157-165, 169-177 were not clearly 
described or were performed poorly did not report on sequence 
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generation. The majority of the studies did not use an intention-to-treat 
analyses.77, 113, 116, 122, 125, 128, 130, 145, 149, 150, 152-155, 157, 160, 163, 165, 167, 169, 170, 173, 

175-177, 181 In few studies (n=10), the outcome assessor was blinded.112, 136, 

137, 146-148, 153, 156, 168, 169, 171, 180 No other form of blinding was applied in the 
studies. Few studies (n=17), reported an a priory sample size calculation 

79, 89, 90, 115, 125, 126, 136, 140, 146, 147, 151, 153, 156, 159, 162, 169, 174, 178, 180, of which nine 
were underpowered.89, 126, 136, 147, 151, 162, 169, 174, 178 In appendix 5 the level of 
evidence can be found per outcome after applying the GRADE-
methodology. The evidence base for all outcomes has been rated as being 
of moderate to very low quality. 

Table 13 – Definition dressing types 
Dressing type Description 

Basic dressings  

Gauze Comes in woven and non-woven form and are usually made of from cotton, viscose, polyester, or other suitable fibres. It is absorptive and permeable 
to water, water vapor, and oxygen. 

Modern dressings  

Hydrocolloid Contains an elastomeric, adhesive, and gelling forming agent, such as carboxymethylcellulose, pectin or gelatin. It is often combined with adhesives 
and a tackiness agent and applied to a polyurethane foam or film carrier to create an absorbent, self-adhesive, waterproof sheet.    

Foam Cellulose or polyurethane dressing that can be impregnated or coated with other materials and has certain absorptive properties.  

Polyurethane It is a transparent, semi-permeable, and non-absorptive, polymer-based adhesive film. 

Hydrofibre® It has highly absorbent, with gelling properties derived from 100% sodium carboxymethylcellulose hydrocolloid polymers. 
Collagen Collagen is the most abundant protein in the human body and is a major component of the extracellular matrix. The dressing can be derived from 

bovine, porcine or avian sources. 
Hydrogel It consists of insoluble polymers which have a hydrophilic nature. When mixed with aqueous solutions, they will absorb water. 
Impregnated gauze Gauze that is impregnated with some other product such as paraffin or other products.  
Poly-hema A biocompatible, hydrophilic gel that is permeable to tissue fluids and functions as a hydrogel. 

Amino acid co-
polymer 

It is permeable to water vapour. It does not allow microbial proliferation after in vitro inoculation. It is impermeable to bacteria, and supposed to increase 
epithelisation. It is a skin substitute. 

Alginate These are derived from seaweed, usually prepared as the calcium salt of alginic acid. When in contact with serum, wound exudate or solutions 
containing the insoluble calcium alginate will partially convert to a soluble sodium salt, and produce a hydrophilic gel. 

Charcoal Activated carbon in dressing adsorbs bacteria and helps to reduce wound odor.  
Dextranomer It is a sterile, insoluble powder in the form of circular beads when dry. It is a long chain polysaccharide constructed in a three dimensional network of 

cross-linked dextran molecules. Dextranomer is highly hygroscopic due to its high hydroxyl group content and 1 g of it absorbs 4 ml of water and swells 
till it is saturated. The microorganisms and high molecular weight substances which get confined to the interspaces move at a faster rate due to 
capillary action. 
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Dressing type Description 

Protease 
modulating matrix 

It consists of freeze-dried collagen and oxidised regenerated cellulose, which are brought on the market to bind and inactivates protease. 

Silver dressing The presence of silver ions should result in antimicrobial properties.  
Sugar  Sugar is a highly osmotic product, which draws fluid out of the wound. Reducing fluid in the wound inhibits the growth of bacteria.  
Honey Honey's beneficial effects are thought to be due to the hydrogen peroxide production from the activity of the glucose oxidase enzyme. Honey is a highly 

osmotic product, which draws fluid out of the wound. 
Platelet gel Concentrated platelet, which should form granulation and more collagen fibers. 
Hyaluronic acid Hyaluronic acid is a natural substance widely distributed throughout our whole bodies. It is an important aspect of cartilage, synovial fluid (the 

lubricating fluid found between joints) and skin. Hyaluronic acid cannot be absorbed when applied topically, therefore sodium hyaluronate is added. 
Sodium hyaluronate is the salt of the hyaluronic acid and it has a much lower molecular size. Sodium hyaluronate can hold more than 1000 times its 
weight in water. 

Source. References6, 30, 86, 91, 92, 156, 167, 182 
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3.6.3.2 Evidence statements 
Hydrocolloid versus gauze 
• Four studies (n=170) (general population and patients with a spinal 

cord injury) showed that hydrocolloid is potentially more effective 
compared to gauze dressings to reduce the proportion of ≥ stage I 
PUs (VERY LOW QUALITY).90, 116, 122, 136  

• Three studies (n=115) (general population) showed that hydrocolloid 
is potentially more effective compared to gauze dressings to reduce 
the proportion of ≥ stage I PUs (VERY LOW QUALITY). 116, 122, 136 

• One study (n=55) (patients with a spinal cord injury) showed that 
hydrocolloid is clinically more effective compared to gauze dressings 
to reduce the proportion of ≥ stage I PUs (MODERATE QUALITY). 90  

• Four studies (n=273) (general population and patients with a spinal 
cord injury) showed that hydrocolloid is clinically more effective 
compared to gauze dressings to reduce the proportion of ≥ stage I 
PUs (LOW QUALITY).90, 125, 153, 160 

• Three studies (n=212) (general population) showed that hydrocolloid 
is potentially more effective compared to gauze dressings to reduce 
the proportion of ≥ stage I PUs (VERY LOW QUALITY). ).125, 153, 160 

• One study (n=61) (patients with a spinal cord injury) showed that 
hydrocolloid is clinically more effective compared to gauze dressings 
to reduce the proportion of ≥ stage I PUs (MODERATE QUALITY). 90   

• One study (n=24) (patients with a spinal cord injury) showed that 
hydrocolloid is potentially more effective compared to gauze dressings 
to reduce the proportion of stage I PUs (LOW QUALITY). 90   

• Two studies (n=96) (general population and patients with a spinal cord 
injury) showed that hydrocolloid is potentially more effective compared 
to gauze dressings to reduce the proportion of stage II PUs (LOW 
QUALITY). 90, 125  

• One study (n=37) (patients with a spinal cord injury) showed that 
hydrocolloid is clinically more effective compared to gauze dressings 
to reduce the proportion of stage II PUs (MODERATE QUALITY). 90    

• One study (n=59) (general population) showed that hydrocolloid is 
potentially more effective compared to gauze dressings to reduce the 
proportion of stage II PUs (VERY LOW QUALITY).125   

• One study (n=28) (general population) showed that hydrocolloid may 
be more effective compared to gauze dressings to reduce the 
proportion of stage III PUs (VERY LOW QUALITY). 125   

• One study (n=15) (patients with a spinal cord injury) showed that 
hydrocolloid is potentially more effective compared to gauze dressings 
to reduce the proportion of ≥ stage I PUs at the sacral area (LOW 
QUALITY). 90     

• One study (n=91) (patients with a spinal cord injury) showed that 
hydrocolloid is clinically more effective compared to gauze dressings 
to improve healing of stage I and II PUs (MODERATE QUALITY). 90     

• Two studies (n=148) (general population and patients with a spinal 
cord injury) showed that hydrocolloid may be more effective compared 
to gauze dressings to reduce the proportion of ≥ stage I PUs 
worsening (LOW QUALITY). 90, 125    

• One study (n=61) (patients with a spinal cord injury) showed that 
hydrocolloid is potentially more effective compared to gauze dressings 
to reduce the proportion of stage I and II PUs worsening (LOW 
QUALITY). 90     

• One study (n=87) (general population) showed that there may be no 
difference between a hydrocolloid and a gauze dressings to reduce 
the proportion of stage II and III PUs worsening, the direction of the 
estimate of the effect favoured either intervention (VERY LOW 
QUALITY). 125    

• One study (n=59) (general population) showed that there may be no 
difference between a hydrocolloid and a gauze dressings to reduce 
the proportion of stage II PUs worsening, the direction of the estimate 
of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY). 125    

• One study (n=28) (general population) showed that there may be no 
difference between a hydrocolloid and a gauze dressings to reduce 
the proportion of stage III PUs worsening, the direction of the estimate 
of the effect favoured the gauze dressing (VERY LOW QUALITY). 125    
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• Two studies (n=75) (general population) showed that there is 
potentially no difference between a hydrocolloid and a gauze 
dressings for mean percentage reduction in ulcer volume (stage II and 
III PUs), the direction of the estimate of the effect favoured the gauze 
dressing (VERY LOW QUALITY).113, 164  

• One study (n=97) (inpatients) reported a mean cm² reduction in ulcer 
area (stage II and III PUs) for a hydrocolloid and a gauze dressing. 
The mean for hydrocolloid was 0.73 cm² and -0.67 cm² for gauze. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).153  

• One study (n=50) (long-term care patients) reported a mean 
percentage reduction in ulcer area for a hydrocolloid and a gauze 
dressing. The mean for hydrocolloid was 100% and 85.7% for gauze. 
No estimate of effect or precision could be derived (VERY LOW 
QUALITY).112  

• One study (n=41) (in- and out-patients) reported a median percentage 
reduction in ulcer area (stage II and III) for a hydrocolloid and a gauze 
dressing. The mean for hydrocolloid was 7.4% and 7.0% for gauze. 
No estimate of effect or precision could be derived (VERY LOW 
QUALITY).164   

• One study (n=59) (general population) reported a median percentage 
reduction in ulcer area (stage II PUs) for a hydrocolloid and a gauze 
dressing. The mean for hydrocolloid was 91% and 48% for gauze. A 
p-value of >0.05 was reported (VERY LOW QUALITY). 125    

• One study (n=59) (general population) reported a median percentage 
reduction in ulcer area (stage III PUs) for a hydrocolloid and a gauze 
dressing. The mean for hydrocolloid was 0.3% and 30% for gauze. A 
p-value of >0.05 was reported (VERY LOW QUALITY). 125    

• One study (n=32) (general population) showed that gauze is clinically 
more effective compared to hydrocolloid dressings for mean 
percentage reduction in volume (stage III and IV PUs) (LOW 
QUALITY).122  

• One study (n=32) (general population) showed that there is potentially 
no difference between a hydrocolloid and a gauze dressings for mean 

healing speed (stage I and II PUs), the direction of the estimate of the 
effect favoured the hydrocolloid dressing (VERY LOW QUALITY).116  

• One study (n=39) (long-term care patients) reported a median time to 
healing (stage II and III PUs) for a hydrocolloid and a gauze dressing. 
The median for hydrocolloid was 9 days and 11 days for gauze. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).136  

• One study (n=34) (inpatients) showed that a hydrocolloid may be 
more effective compared to a gauze dressing to reduce the incidence 
of infected patients (stage II and III PUs) (VERY LOW QUALITY).113  

• One study (n=28) (inpatients) showed there is no difference between 
a hydrocolloid and a gauze dressing at reducing the incidence of 
infected ulcers (LOW QUALITY).160  

• One study (n=44) (general population) showed that a gauze dressing 
may be more effective compared to a hydrocolloid at reducing 
incidence of hypergranulation (stage I and II PUs) (VERY LOW 
QUALITY).116  

• One study (n=100) (general population) showed that a hydrocolloid is 
clinically more effective compared to a gauze dressing at reducing 
incidence of skin irritation (stage II and III PUs) (LOW QUALITY). 125    

• One study (n=34) (inpatients) showed that a hydrocolloid is clinically 
more effective compared to a gauze dressing at reducing the 
incidence of pain at dressing removal (stage II and III PUs) (LOW 
QUALITY).113  

• One study (n=32) (general population) reported a median pain during 
treatment (stage III and IV PUs) for a hydrocolloid and a gauze 
dressing. The median for hydrocolloid was 2.0 (range 1-4) and 2.0 
(range 1-3)  for gauze. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).122  

• One study (n=32) (general population) reported a median odour 
during treatment (stage III and IV PUs) for a hydrocolloid and a gauze 
dressing. The median for hydrocolloid was 2.0 (range 1-4) and 2.0 
(range 1-3)  for gauze. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).122  
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• One study (n=34) (inpatients) showed that a hydrocolloid is clinically 
more effective compared to a gauze dressing at reducing the 
incidence of discomfort at dressing removal (stage II and III PUs) 
(LOW QUALITY) 113 

• One study (n=32) (general population) reported a median comfort 
during treatment (stage III and IV PUs) for a hydrocolloid and a gauze 
dressing. The median for hydrocolloid was 4.0 (range 3-4) and 3.0 
(range 2-4)  for gauze. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).122  

Hydrocolloid versus foam 
• Three studies (n=157) (general population) showed that there is 

potentially no difference between a hydrocolloid and a foam dressing 
to reduce the proportion of stage II and III PUs, the direction of the 
estimate of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY).135, 174, 181  

• One study (n=96) (community patients) showed that there is no 
difference between a hydrocolloid and a foam dressing to improve 
healing of stage II and III PUs (LOW QUALITY).135   

• Two studies (n=156) (general population) showed that a foam 
dressing may be more effective compared to a hydrocolloid to reduce 
the proportion of stage II and III PUs not changed (VERY LOW 
QUALITY).135, 181 

• Two studies (n=156) (general population) showed that a foam 
dressing may be more effective compared to a hydrocolloid to reduce 
the proportion of stage II and III PUs worsened (VERY LOW 
QUALITY). 135, 181  

• One study (n=39) (general population) showed that there is potentially 
no difference between a hydrocolloid and a foam dressing for mean 
percentage reduction in ulcer area (stage II and III PUs), the direction 
of the estimate of the effect favoured the hydrocolloid dressing (VERY 
LOW QUALITY).174  

• One study (n=96) (community patients) showed that there is no 
difference between a hydrocolloid and a foam dressing at reducing 
the incidence of hypergranulation (stage II and III PUs) (LOW 
QUALITY). 135    

• One study (n=96) (community patients) showed that a foam dressing 
may be more effective compared to a hydrocolloid at reducing the 
incidence of bleeding (stage II and III PUs) (VERY LOW QUALITY). 
135    

• One study (n=96) (community patients) showed that a foam dressing 
is potentially be more effective compared to a hydrocolloid at reducing 
the incidence of maceration (stage II and III PUs) (VERY LOW 
QUALITY). 135    

• One study (n=39) (general population) showed that a hydrocolloid is 
potentially more effective compared to a foam dressing at reducing 
the incidence of maceration (stage II and III PUs) (VERY LOW 
QUALITY). 174   

• One study (n=39) (general population) showed that there is potentially 
no difference between a hydrocolloid and a foam dressing at reducing 
the incidence of pain at the end of treatment (stage II and III PUs), the 
direction of the estimate of the effect favoured the foam dressing 
(VERY LOW QUALITY). 174   

• One study (n=39) (general population) showed that there is potentially 
no difference between a hydrocolloid and a foam dressing at reducing 
the incidence of odour at the end of treatment (stage II and III PUs), 
the direction of the estimate of the effect favoured the foam dressing 
(VERY LOW QUALITY). 174   

• Two studies (n=100) (general population) showed that a hydrocolloid 
may be more effective compared to a foam dressing to reduce the 
incidence of adverse events (unknown if dressing related) (VERY 
LOW QUALITY). 174, 181   

Hydrocolloid versus polyurethane film 
• Three studies (n=122) (general population) showed there is potentially 

no difference between a hydrocolloid and a polyurethane film to 
reduce the proportion of stage II and III PUs, the direction of the 
estimate of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY).146, 147, 151  

• One study (n=28) (community patients) showed that there is no 
difference between a hydrocolloid and a polyurethane film to improve 
healing of stage II and III PUs (LOW QUALITY).147  
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• One study (n=72) (general population) reported a mean percentage 
reduction in ulcer area (stage II and III PUs) for a hydrocolloid and a 
polyurethane film. The mean for hydrocolloid was 23.8% and 26.7% 
for polyurethane. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).151   

• One study (n=22) (inpatients) reported a median time to healing 
(stage II and III PUs) for a hydrocolloid and a polyurethane film. The 
median for hydrocolloid was 12.69 days and 13.36 days for 
polyurethane. A p-value of >0.05 was reported (VERY LOW 
QUALITY).146   

• One study (n=72) (general population) showed there is potentially no 
difference between a hydrocolloid and a polyurethane film for linear 
healing rate of stage II and III PUs, the direction of the estimate of the 
effect favoured the hydrocolloid dressing (VERY LOW QUALITY). 151    

• One study (n=72) (general population) showed that a hydrocolloid is 
potentially more effective compared to a polyurethane film for mean 
odour (stage II and III PUs) (VERY LOW QUALITY). 151    

• One study (n=72) (general population) showed that a hydrocolloid is 
potentially more effective compared to a polyurethane film for mean 
comfort (stage II and III PUs) (VERY LOW QUALITY). 151    

• One study (n=72) (general population) showed there is no difference 
between a hydrocolloid and a polyurethane film at reducing the 
incidence of adverse events (stage II and III PUs) (VERY LOW 
QUALITY). 151    

• Two studies (n=50) (general population) reported the incidence of 
patients with pain at dressing removal for a hydrocolloid and a 
polyurethane film. A p-value >0.05 was reported (VERY LOW 
QUALITY).146, 147 

• Two studies (n=50) (general population) reported the incidence of 
patients with discomfort at dressing removal for a hydrocolloid and a 
polyurethane film. A p-value >0.05 was reported (VERY LOW 
QUALITY).146, 147 

Hydrocolloid versus collagenase ointment 
• Two studies (n=60) (general population) showed there may be no 

difference between a hydrocolloid and a collagenase ointment at 
reducing the proportion of ≥ stage II PUs, the direction of the estimate 
of the effect favoured the collagenase ointment (VERY LOW 
QUALITY).159, 165  

• One study (n=37) (inpatients) showed there may be no difference 
between a hydrocolloid and a collagenase ointment at reducing the 
proportion of stage II and III PUs, the direction of the estimate of the 
effect favoured the collagenase ointment (VERY LOW QUALITY).159  

• One study (n=33) (general population) showed that a collagenase 
ointment is potentially more effective compared to a hydrocolloid at 
reducing the proportion of stage IV heel PUs (VERY LOW 
QUALITY).165  

• One study (n=37) (inpatients) showed there may be no difference 
between a hydrocolloid and a collagenase ointment for mean 
percentage reduction in ulcer area of stage III PUs, the direction of the 
estimate of the effect favoured the collagenase ointment (VERY LOW 
QUALITY).159  

• One study (n=37) (inpatients) showed there is potentially no difference 
between a hydrocolloid and a collagenase ointment for mean cm² 
reduction in ulcer area of stage III PUs, the direction of the estimate of 
the effect favoured the collagenase ointment (VERY LOW 
QUALITY).159  

• Two studies (n=88) (general population) showed that a collagen is 
potentially more effective compared to a hydrocolloid for mean time to 
healing of ≥ stage II PUs (VERY LOW QUALITY).84, 89, 165  

• One study (n=33) (general population) showed that a collagenase 
ointment is potentially more effective compared to a hydrocolloid for 
mean time to healing of stage IV heel PUs (VERY LOW QUALITY).165  

• One study (n=37) (inpatients) showed there may be no difference 
between a hydrocolloid and a collagenase ointment at reducing the 
incidence of adverse events of stage III PUs, the direction of the 
estimate of the effect favoured the collagen dressing (all sites) (VERY 
LOW QUALITY).159  
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Hydrocolloid versus collagen dressing 
• One study (n=65) (inpatients) showed there may be no difference 

between a hydrocolloid and a collagen dressing at reducing the 
proportion of stage II and III PUs, the direction of the estimate of the 
effect favoured the collagen dressing (VERY LOW QUALITY).89  

• One study (n=65) (inpatients) showed there is potentially no difference 
between a hydrocolloid and a collagen dressing for mean percentage 
reduction in ulcer area of stage II and III PUs, the direction of the 
estimate of the effect favoured the collagen dressing (LOW 
QUALITY).89  

• One study (n=65) (inpatients) showed there is no difference between a 
hydrocolloid and a collagen dressing for mean healing speed of stage 
II and III PUs, the direction of the estimate of the effect favoured either 
intervention (MODERATE QUALITY).89  

• One study (n=65) (inpatients) showed there is potentially no difference 
between a hydrocolloid and a collagen dressing for mean time to 
healing of stage II and III PUs (all sites), the direction of the estimate 
of the effect favoured the collagen dressing (VERY LOW QUALITY).89  

• One study (n=65) (inpatients) showed there is no difference between a 
hydrocolloid and a collagen dressing at reducing the incidence of 
adverse events of stage II and III PUs (all sites) (LOW QUALITY).89  

Hydrocolloid versus hydrogel  
• One study (n=10) (community patients) showed there may be no 

difference between a hydrocolloid and a hydrogel to reduce the 
proportion of stage II and III PUs, the direction of the estimate of the 
effect favoured the either intervention (VERY LOW QUALITY).163  

• One study (n=129) (general population) showed that hydrogel is 
potentially more effective compared to a hydrocolloid to reduce the 
proportion of stage I and II PUs (Enis and Sarmienti classification) 
(VERY LOW QUALITY).154  

• One study (n=129) (general population) showed that hydrogel is 
potentially more effective compared to a hydrocolloid to reduce the 
proportion of stage I and II PUs not changed (Enis and Sarmienti 
classification) (VERY LOW QUALITY).154  

• One study (n=129) (general population) showed that hydrogel is 
potentially more effective compared to a hydrocolloid to reduce the 
proportion of stage I and II PUs worsened (Enis and Sarmienti 
classification) (VERY LOW QUALITY).154  

• One study (n=58) (general population) reported a mean percentage 
reduction in ulcer area (stage I according to Enis and Sarmienti 
classification) for a hydrocolloid and a hydrogel. The mean for 
hydrocolloid was 44% and 72% for hydrogel. A p-value of >0.05 was 
reported (VERY LOW QUALITY).154  

• One study (n=71) (general population) showed that hydrogel is 
potentially more effective compared to a hydrocolloid for mean 
reduction in ulcer area of stage II PUs (Enis and Sarmienti 
classification) (VERY LOW QUALITY).154   

• One study (n=41) (in- and out-patients) reported a median percentage 
reduction in ulcer area (stage II and III PUs) for a hydrocolloid and a 
hydrogel. The median for hydrocolloid was 7.4% and 5.6% for 
hydrogel. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).164  

• One study (n=10) (community patients) showed that a hydrocolloid 
may be more effective compared to hydrogel for mean healing rate of 
stage II and III PUs (VERY LOW QUALITY).163  

• One study (n= not reported) (general population) reported healing rate 
(stage I and II PUs according to the Enis and Sarmienti classification) 
for a hydrocolloid and a hydrogel. The rate for hydrocolloid was 3.1% 
and 8.1% for hydrogel. No estimate of effect or precision could be 
derived (VERY LOW QUALITY).154   

• One study (n=10) (community patients) reported median odour (stage 
II and III PUs) for a hydrocolloid and a hydrogel. The median for 
hydrocolloid was 2 and 2 for hydrogel. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).163  

• One study (n=10) (community patients) reported median comfort 
(stage II and III PUs) for a hydrocolloid and a hydrogel. The median 
for hydrocolloid was 3 and 4 for hydrogel. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).163  
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Hydrocolloid versus impregnated gauze 
• One study (n=11) (general population) showed that a hydrocolloid is 

potentially more effective compared to impregnated gauze dressing to 
reduce the proportion PUs (VERY LOW QUALITY).180  

• One study (n=11) (general population) showed there may be a 
difference between a hydrocolloid and impregnated gauze dressing to 
improve healing of PUs (VERY LOW QUALITY).180  

Hydrocolloid versus poly-hema dressing 
• One study (n=43) (elderly patients) showed there may be no 

difference between a hydrocolloid and poly-hema dressing to reduce 
the proportion of stage II and III PUs, the direction of the estimate of 
the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY).150  

• One study (n=43) (elderly patients) reported median time to healing 
(stage II and III PUs) for a hydrocolloid and a poly-hema. The median 
for hydrocolloid was 42 days and 32 days for hydrogel. A p-value of 
0.56 was reported (VERY LOW QUALITY).150  

• One study (n=43) (elderly patients) showed that a poly-hema is 
potentially more effective compared to a hydrocolloid for absolute rate 
of healing  of stage II and III PUs (VERY LOW QUALITY).150  

• One study (n=43) (elderly patients) showed that a poly-hema is 
potentially more effective compared to a hydrocolloid at reducing the 
incidence of adverse events  of stage II and III PUs (VERY LOW 
QUALITY).150  

Hydrocolloid versus co-polymer (amino acid) 
• One study (n=168) (inpatients) showed that a co-polymer is potentially 

more effective compared to a hydrocolloid to reduce the proportion of 
stage II to IV PUs (VERY LOW QUALITY).158  

• One study (n=168) (inpatients) reported median time to healing (stage 
II and III PUs) for a hydrocolloid and a co-polymer. The median for 
hydrocolloid was 38 days and 32 days for co-polymer. A p-value of 
0.044 (adjusted for wound depth) was reported (VERY LOW 
QUALITY).158  

• One study (n=168) (inpatients) showed there may be no difference 
between a hydrocolloid and a co-polymer at reducing the incidence of 
infections of stage II to IV PUs, the direction of the estimate of the 
effect favoured the hydrocolloid dressing (VERY LOW QUALITY).158  

Hydrocolloid versus phenytoin cream 
• One study (n=55) (patients with a spinal cord injury) showed that a 

hydrocolloid is clinically more effective compared to phenytoin cream 
to reduce the proportion of stage I and II PUs (MODERATE 
QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin 
cream to reduce the proportion of stage I and II PUs (LOW 
QUALITY).90  

• One study (n=23) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin 
cream to reduce the proportion of stage I PUs (LOW QUALITY).90  

• One study (n=39) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin 
cream to reduce the proportion of stage II PUs (LOW QUALITY).90  

• One study (n=12) (patients with a spinal cord injury) showed that a 
hydrocolloid may be more effective compared to phenytoin cream to 
reduce the proportion of stage I and II PUs at the sacral area (VERY 
LOW QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed that a 
hydrocolloid is potentially more effective compared to phenytoin 
cream to improve healing of stage I and II PUs (LOW QUALITY).90  

• One study (n=61) (patients with a spinal cord injury) showed there 
may be no difference between a hydrocolloid and phenytoin to reduce 
the proportion of stage I and II PUs worsened, the direction of the 
estimate of the effect favoured the hydrocolloid dressing (VERY LOW 
QUALITY).90  
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Hydrocolloid versus alginate dressing 
• One study (n=110) (older inpatients) showed there may be no 

difference between a hydrocolloid and an alginate dressing to reduce 
the proportion of partially healed (40%) stage III and IV PUs, the 
direction of the estimate of the effect favoured the alginate dressing 
(VERY LOW QUALITY).148  

• One study (n=110) (older inpatients) showed that alginate dressing is 
clinically more effective compared to a hydrocolloid for mean 
percentage reduction in ulcer area of stage III and IV PUs (LOW 
QUALITY).148  

• One study (n=110) (older inpatients) showed that alginate dressing is 
clinically more effective compared to a hydrocolloid for mean cm² 
reduction in ulcer area of stage III and IV PUs (LOW QUALITY).148  

• One study (n=110) (older inpatients) showed that a hydrocolloid may 
be more effective compared to an alginate dressing at reducing the 
incidence of infection of stage III and IV PUs (VERY LOW 
QUALITY).148  

• One study (n=110) (older inpatients) showed that a hydrocolloid may 
be more effective compared to an alginate dressing at reducing the 
incidence of skin irritation of stage III and IV PUs (VERY LOW 
QUALITY).148  

• One study (n=110) (older inpatients) showed that an alginate dressing 
may be more effective compared to a hydrocolloid at reducing the 
incidence of hypergranulation of stage III and IV PUs (VERY LOW 
QUALITY).148  

• One study (n=110) (older inpatients) showed that a hydrocolloid may 
be more effective compared to an alginate dressing at reducing the 
incidence of maceration of stage III and IV PUs (VERY LOW 
QUALITY).148  

• One study (n=110) (older inpatients) showed that a hydrocolloid may 
be more effective compared to an alginate dressing at reducing the 
incidence of bleeding of stage III and IV PUs (VERY LOW 
QUALITY).148  

• One study (n=2201) (older inpatients) showed that there is no 
difference between a hydrocolloid and alginate dressing to reduce the 
incidence of pain at dressing removal (VERY LOW QUALITY).148  

• One study (n=2201) (older inpatients) showed that a hydrocolloid is 
potentially more effective compared to an alginate dressing at 
reducing the incidence of strong odour at dressing removal (VERY 
LOW QUALITY).148  

• One study (n=2201) (older inpatients) showed that a hydrocolloid is 
potentially more effective compared to an alginate dressing at 
reducing the incidence of mild odour at dressing removal (VERY LOW 
QUALITY).148  

Hydrocolloid versus charcoal dressing 
• One study (n=59) (inpatients) showed that a hydrocolloid may be 

more effective compared to a charcoal dressing to reduce the 
proportion of stage III and IV PUs worsened (VERY LOW 
QUALITY).159  

• One study (n=59) (inpatients) reported a median percentage reduction 
in ulcer area (stage III and IV PUs) for a hydrocolloid and a charcoal 
dressing. The median for hydrocolloid was 18.5% and 26.9% for 
charcoal. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).159  

• One study (n=59) (inpatients) reported a median cm² reduction in 
ulcer area (stage III and IV PUs) for a hydrocolloid and a charcoal 
dressing. The median for hydrocolloid was 3.1 cm² and 4.3 cm² for 
charcoal. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).159  

• One study (n=59) (inpatients) showed that a charcoal may be more 
effective compared to a hydrocolloid at reducing the incidence of 
maceration of stage III and IV PUs (VERY LOW QUALITY).159  

• One study (n=59) (inpatients) showed that a charcoal may be more 
effective compared to a hydrocolloid at reducing the incidence of 
infection of stage III and IV PUs (VERY LOW QUALITY).159  

• One study (n=59) (inpatients) showed that a charcoal may be more 
effective compared to a hydrocolloid at reducing the incidence of 
hypergranulation of stage III and IV PUs (VERY LOW QUALITY).159  
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• One study (n=59) (inpatients) showed that a charcoal may be more 
effective compared to a hydrocolloid at reducing the incidence of skin 
irritation of stage III and IV PUs (VERY LOW QUALITY).159  

• One study (n=59) (inpatients) showed there is no difference between 
a hydrocolloid and a charcoal dressing at reducing the incidence of 
bleeding of stage III and IV PUs (LOW QUALITY).159  

• One study (n=59) (inpatients) showed that a hydrocolloid may be 
more effective compared to a charcoal at reducing the incidence of 
pruritus of stage III and IV PUs (VERY LOW QUALITY).159  

• One study (n=59) (inpatients) showed there is no difference between 
a hydrocolloid and a charcoal dressing at reducing the incidence of 
wound pain of stage III and IV PUs (LOW QUALITY).159  

• One study (n=59) (inpatients) showed there may be no difference 
between a hydrocolloid and a charcoal dressing at reducing the 
incidence of pain at dressing removal of stage III and IV PUs, the 
direction of the estimate of the effect favoured the hydrocolloid 
dressing (VERY LOW QUALITY).159  

Hydrocolloid versus phenytoin ointment 
• One study (n=28) (nursing home patients) showed that phenytoin 

ointment is potentially more effective compared to a hydrocolloid for 
mean time to healing of stage II PUs (VERY LOW QUALITY).130  

• One study (n=28) (nursing home patients) showed there is no 
difference between a hydrocolloid and phenytoin ointment at reducing 
the incidence of adverse events of stage II PUs (LOW QUALITY).130  

Hydrocolloid versus antibiotic ointment 
• One study (n=24) (nursing home patients) showed that there may be 

no difference between a hydrocolloid and antibiotic ointment for mean 
time to healing of stage II PUs, the direction of the estimate of the 
effect favoured the hydrocolloid dressing (VERY LOW QUALITY).130  

• One study (n=24) (nursing home patients) showed there is no 
difference between a hydrocolloid and phenytoin ointment at reducing 
the incidence of adverse events of stage II PUs (LOW QUALITY).130  

Hydrocolloid: triangular shape versus oval shape 
• One study (n=96) (inpatients) showed that a triangular shape 

hydrocolloid is potentially more effective compared to an oval shape 
hydrocolloid to reduce the proportion of stage II and III PUs (VERY 
LOW QUALITY).155  

• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is potentially more effective compared to an oval shape 
hydrocolloid to improve healing of stage II and III PUs (VERY LOW 
QUALITY).155  

• One study (n=96) (inpatients) showed that an oval shape hydrocolloid 
may be more effective compared to a triangular shape hydrocolloid to 
reduce the proportion of stage II and III PUs not changed (VERY LOW 
QUALITY).155  

• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is clinically more effective compared to an oval shape 
hydrocolloid to reduce the proportion of stage II and III PUs worsened 
(LOW QUALITY).155  

• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is clinically more effective compared to an oval shape 
hydrocolloid for mean percentage reduction in ulcer length of stage II 
and III PUs (LOW QUALITY).155  

• One study (n=96) (inpatients) reported a mean percentage reduction 
in ulcer width (stage II and III PUs) for a triangular and oval shape 
hydrocolloid. The mean for triangular shape hydrocolloid was 28% 
and 24% for oval shape hydrocolloid. A p-value of >0.05  was 
reported (VERY LOW QUALITY).155  

• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is clinically more effective compared to an oval shape 
hydrocolloid for mean pain at dressing change of stage II and III PUs 
(LOW QUALITY).155  

• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is potentially more effective compared to an oval shape 
hydrocolloid at reducing the incidence of ulcer pain of stage II and III 
PUs (VERY LOW QUALITY).155  
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• One study (n=96) (inpatients) showed that a triangular shape 
hydrocolloid is potentially more effective compared to an oval shape 
hydrocolloid at reducing the incidence of adverse events of stage II 
and III PUs (VERY LOW QUALITY).155  

Hydrocolloid: Comfeel® versus Comfeel®Plus  
• One study (n=61) (general population) reported a percentage 

reduction in ulcer area (necrotic PUs) for Comfeel® and 
Comfeel®Plus. The reduction for Comfeel® was 44% and 49% for 
Comfeel®Plus. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).169  

• One study (n=61) (general population) showed that Comfeel® may be 
more effective compared to Comfeel®Plus at reducing the incidence 
of dressing intolerance of necrotic PUs(VERY LOW QUALITY).169  

• One study (n=333) (general population) showed there is no difference 
between Comfeel® and Comfeel®Plus at reducing the incidence of 
comfort of the dressing of necrotic PUs (VERY LOW QUALITY).169  

Hydrocolloid: SignaDress® versus Comfeel®Plus  
• One study (n=35) (nursing home patients) showed that SignaDress® 

is potentially be more effective compared to Comfeel®Plus to reduce 
the proportion of stage II to IV PUs (VERY LOW QUALITY).172  

• One study (n=35) (nursing home patients) reported a percentage 
reduction in ulcer area (stage II to IV PUs) for SignaDress® and 
Comfeel®Plus. The reduction for SignaDress® was 60% and 62% for 
Comfeel®Plus. A p-value of 0.01 was reported (VERY LOW 
QUALITY).172  

• One study (n=35) (nursing home patients) reported percentage 
healing rate (stage II to IV PUs) for SignaDress® and Comfeel®Plus. 
The rate for SignaDress® was 33.8%/week and 7.0%/week for 
Comfeel®Plus. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).172  

• One study (n=35) (nursing home patients) showed is no difference 
between SingaDress® and Comfeel®Plus at reducing the incidence of 
adverse events of stage II to IV PUs (LOW QUALITY).172  

Gauze versus foam 
• Two studies (n=74) (general population) showed that a foam dressing 

is potentially more effective compared to a gauze dressing to reduce 
the proportion of stage II and III PUs (VERY LOW QUALITY).117, 128  

• One study (n=36) (general population) reported median time to 50% 
healing (stage II PUs) for a gauze and a foam dressing. The median 
for gauze was 28 days and 28 days for foam. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).117, 128  

Gauze versus polyurethane film 
• Two studies (n=53) (general population) showed that a polyurethane 

film is clinically more effective compared to a gauze dressing to 
reduce the proportion of PUs (all stages) (LOW QUALITY). 126, 173 

• One study (n=34) (community patients) showed that a polyurethane 
film is clinically more effective compared to a gauze dressing to 
reduce the proportion of stage II PUs (LOW QUALITY).173  

• Two studies (n=53) (general population) showed that a polyurethane 
film is clinically more effective compared to a gauze dressing to 
reduce the proportion of PUs worsened (all stages) (LOW 
QUALITY).126, 173  

• One study (n=34) (community patients) showed that a polyurethane 
film is clinically more effective compared to a gauze dressing to 
improve healing by decreasing in ulcer stage (stage II PUs) (LOW 
QUALITY).173  

• One study (n=34) (community patients) showed that a polyurethane 
film is potentially more effective compared to a gauze dressing to 
improve healing by less increasing in ulcer stage (stage II PUs) (LOW 
QUALITY).173  

• One study (n=19) (inpatients) reported a mean percentage reduction 
in ulcer area (stage I and II PUs according to Enis and Sarmiento 
classification) for a gauze and a polyurethane film. The mean for 
gauze was 2.5% and 42.9% for polyurethane. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).126  
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• One study (n=34) (community patients) reported a median percentage 
reduction in ulcer area (stage II PUs) for a gauze and a polyurethane 
film. The median for gauze was 52% and 100% for polyurethane. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).173  

• One study (n=34) (community patients) showed there is potentially no 
difference between a gauze and a polyurethane film at reducing the 
incidence of maceration of stage II PUs (LOW QUALITY).173  

Gauze versus hydrogel 
• One study (n=30) (general population) showed there may be no 

difference between a gauze and a hydrogel to reduce the proportion 
of stage II to IV PUs, the direction of the estimate of the effect 
favoured the gauze dressing (VERY LOW QUALITY).140  

• One study (n=41) (general population) showed there may be no 
difference between a gauze and a hydrogel to reduce the proportion 
of stage II to IV PUs worsened, the direction of the estimate of the 
effect favoured the hydrogel (VERY LOW QUALITY).140  

• One study (n=40) (in- and out-patients) showed there is potentially no 
difference between a gauze and a hydrogel for mean percentage 
reduction in ulcer area of stage II and III PUs, the direction of the 
estimate of the effect favoured the hydrogel (VERY LOW 
QUALITY).164  

• One study (n=27) (patients with a spinal cord injury) showed there 
may be no difference between a gauze and a hydrogel for mean 
healing rate of stage I to III PUs, the direction of the estimate of the 
effect favoured the gauze dressing (VERY LOW QUALITY).115  

• One study (n=30) (general population) showed there may be no 
difference between a gauze and a hydrogel for mean time to healing 
of stage II to IV PUs, the direction of the estimate of the effect 
favoured the gauze dressing (VERY LOW QUALITY).140  

Gauze versus dextranomer 
• One study (n=30) (patients with a spinal cord injury) showed that 

dextranomer is clinically more effective compared to a gauze dressing 
to reduce the proportion of stage II to IV (according to Eltorai 
classification) (LOW QUALITY).121  

• One study (n=30) (patients with a spinal cord injury) showed no 
difference between gauze and dextranomer dressing to reduce the 
proportion of stage II to IV (according to Eltorai classification) (LOW 
QUALITY).121  

Gauze versus phenytoin cream 
• One study (n=55) (patients with a spinal cord injury) showed there 

may be no difference between gauze and phenytoin cream to reduce 
the proportion of stage I and II PUs, the direction of the estimate of 
the effect favoured the phenytoin cream (VERY LOW QUALITY).90  

• One study (n=60) (patients with a spinal cord injury) showed that 
phenytoin cream is potentially more effective compared to a gauze 
dressing to reduce the proportion of stage I and II PUs (VERY LOW 
QUALITY).90  

• One study (n=40) (patients with a spinal cord injury) showed that 
phenytoin cream is potentially more effective compared to a gauze 
dressing to reduce the proportion of stage II PUs (VERY LOW 
QUALITY).90  

• One study (n=20) (patients with a spinal cord injury) showed that a 
gauze dressing may be more effective compared to phenytoin cream 
to reduce the proportion of stage I PUs (VERY LOW QUALITY).90  

• One study (n=13) (patients with a spinal cord injury) showed there 
may be no difference between gauze and phenytoin cream to reduce 
the proportion of stage I and II sacral PUs, the direction of the 
estimate of the effect favoured the gauze dressing (VERY LOW 
QUALITY).90  

• One study (n=13) (patients with a spinal cord injury) showed there 
may be no difference between gauze and phenytoin cream to improve 
healing  of stage I and II PUs, the direction of the estimate of the 
effect favoured the phenytoin cream (VERY LOW QUALITY).90  

• One study (n=60) (patients with a spinal cord injury) showed that 
phenytoin cream is potentially more effective compared to a gauze 
dressing at reducing the proportion of stage I and II PUs worsened 
(VERY LOW QUALITY).90  
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Foam versus skin replacement (Dermagraft®) 
• One study (n=34) (general population) showed there may be no 

difference between a foam dressing and skin replacement at reducing 
the proportion of stage III PUs, the direction of the estimate of the 
effect favoured the foam dressing (VERY LOW QUALITY).138  

• One study (n=34) (general population) reported median percentage 
reduction in ulcer area of closed ulcers (stage III PUs) for a foam 
dressing and skin replacement. The median for foam was 33.5% and 
49.5% for skin replacement. No estimate of effect or precision could 
be derived (VERY LOW QUALITY).138  

• One study (n=34) (general population) reported median percentage 
reduction in ulcer area of unclosed ulcers (stage III PUs) for a foam 
dressing and skin replacement. The median for foam was 17.4% and 
38.8% for skin replacement. No estimate of effect or precision could 
be derived (VERY LOW QUALITY).138  

• One study (n=34) (general population) reported mean percentage 
reduction in ulcer volume (stage III PUs) for a foam dressing and skin 
replacement. The mean for foam was 4.1% and 18.7% for skin 
replacement. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).138  

• One study (n=34) (general population) reported median percentage 
reduction in ulcer volume (stage III PUs) for a foam dressing and skin 
replacement. The median for foam was 17.4% and 41.2% for skin 
replacement. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).138  

• One study (n=34) (general population) showed there may be no 
difference between a foam dressing and skin replacement at reducing 
the incidence of infection of stage III PUs, the direction of the estimate 
of the effect favoured the skin replacement (VERY LOW QUALITY).138  

• One study (n=34) (general population) showed there is no difference 
between a foam dressing and skin replacement to reduce the 
incidence of adverse events of stage III PUs (LOW QUALITY).138  

Foam versus antibiotic ointment 
• One study (n=44) (long-term care patients) showed that a foam 

dressing is potentially more effective compared to antibiotic ointment 
at reducing the proportion of stage II PUs (VERY LOW QUALITY).137  

• One study (n=44) (long-term care patients) reported mean PUSH 
score at end of treatment (stage II PUs) for a foam dressing and 
antibiotic ointment. The mean for foam was 3.24 and 1.61 for 
antibiotic ointment. A p-value of >0.05 was reported (VERY LOW 
QUALITY).137  

Foam: Allevyn® versus Biatain® 
• One study (n=32) (general population) showed Allevyn® is clinically 

more effective compared to Biatain® to reduce the proportion of stage 
II and III PUs (LOW QUALITY).143  

• One study (n=32) (general population) reported median percentage 
reduction in ulcer area (stage II and III PUs) for Allevyn® and 
Biatain®. The median for Allevyn® was 38.2% and 45.8% for 
Biatain®. A p-value of >0.05 was reported (VERY LOW QUALITY).143  

• One study (n=32) (general population) reported median percentage 
reduction in ulcer area (stage II and III PUs) for Allevyn® and 
Biatain®. The median for Allevyn® was 38.2% and 45.8% for 
Biatain®. A p-value of >0.05 was reported (VERY LOW QUALITY).143  

• One study (n=32) (general population) reported mean pain score at 
dressing removal (stage II and III PUs) for Allevyn® and Biatain®. The 
mean for Allevyn® was 1.01 and 1.10 for Biatain®. A p-value >0.05 
was reported (VERY LOW QUALITY).143  

• One study (n=32) (general population) showed Allevyn® is potentially 
more effective compared to Biatain® for mean comfort at dressing 
removal of stage II and III PUs (VERY LOW QUALITY).143  

• One study (n=32) (general population) showed Allevyn® is potentially 
more effective compared to Biatain® at reducing the incidence of 
adverse events of stage II and III PUs (VERY LOW QUALITY).143  
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Foam: Mepilex® versus Tielle® 
• One study (n=38) (elderly patients) showed there may be no 

difference between a Mepilex® and a Tielle® to reduce the proportion 
of stage II PUs, the direction of the estimate of the effect favoured the 
Tielle® (VERY LOW QUALITY).162  

• One study (n=38) (elderly patients) showed there is potentially no 
difference between a Mepilex® and a Tielle® to improve healing of 
stage II PUs, the direction of the estimate of the effect favoured the 
Tielle® (LOW QUALITY).162  

• One study (n=38) (elderly patients) showed that Tiele® may be more 
effective compared to Mepilex® and a Tielle® to reduce the proportion 
of stage II PUs worsened (VERY LOW QUALITY).162  

• One study (n=38) (elderly patients) showed that Mepilex® may be 
more effective compared to Tielle® at reducing the incidence of 
maceration of stage II PUs (VERY LOW QUALITY).162  

• One study (n=38) (elderly patients) showed that Mepilex® may be 
more effective compared to Tielle® at reducing the incidence of odour 
of stage II PUs (VERY LOW QUALITY).162  

• One study (n=38) (elderly patients) showed that Mepilex® may be 
more effective compared to Tielle® at reducing the incidence of 
adverse events of stage II PUs (VERY LOW QUALITY).162  

Hydrogel versus foam 
• One study (n=38) (palliative care patients) showed there is potentially 

no difference between a hydrogel and a foam dressing to reduce the 
proportion of stage II and III (Torrance classification), the direction of 
the estimate of the effect favoured the foam dressing (VERY LOW 
QUALITY).176  

• One study (n=12) (palliative care patients) showed there is potentially 
no difference between a hydrogel and a foam dressing to reduce the 
proportion of stage II (Torrance classification), the direction of the 
estimate of the effect favoured either intervention (VERY LOW 
QUALITY).176  

• One study (n=26) (palliative care patients) showed there may be no 
difference between a hydrogel and a foam dressing to reduce the 
proportion of stage III (Torrance classification), the direction of the 
estimate of the effect favoured the foam dressing (VERY LOW 
QUALITY).176  

• One study (n=38) (palliative care patients) showed there no difference 
between a hydrogel and a foam dressing to improve healing of stage 
II and III (Torrance classification), the direction of the estimate of the 
effect favoured the foam dressing (LOW QUALITY).176  

• One study (n=12) (palliative care patients) showed there is potentially 
no difference between a hydrogel and a foam dressing to improve 
healing of stage II (Torrance classification), the direction of the 
estimate of the effect favoured either intervention (VERY LOW 
QUALITY).176  

• One study (n=26) (palliative care patients) showed there no difference 
between a hydrogel and a foam dressing to improve healing of stage 
III (Torrance classification), the direction of the estimate of the effect 
favoured the foam dressing (LOW QUALITY).176  

• One study (n=12) (palliative care patients) showed that a foam 
dressing may be more effective compared to a hydrogel for mean 
healing rate of healed ulcers (stage II, Torrance classification) (VERY 
LOW QUALITY).176  

• One study (n=26) (palliative care patients) showed that a foam 
dressing is potentially more effective compared to a hydrogel for 
mean healing rate of healed ulcers (stage III, Torrance classification) 
(VERY LOW QUALITY).176  

• One study (n=26) (palliative care patients) showed that a foam 
dressing is potentially more effective compared to a hydrogel for 
mean healing rate of improved ulcers (stage III, Torrance 
classification) (VERY LOW QUALITY).176  
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Hydrogel versus dextranomer 
• One study (n=135) (general population) reported median percentage 

reduction in ulcer area (stage I to IV PUs) for hydrogel and 
dextranomer. The median for hydrogel was 35% and 7% for 
dextranomer. A p-value of 0.03 was reported (VERY LOW 
QUALITY).152  

• One study (n=135) (general population) showed that hydrogel may be 
more effective compared to dextranomer at reducing the incidence of 
pain at dressing removal of stage I to IV PUs (VERY LOW 
QUALITY).152  

Hydrogel, foam dressing or transparent film versus different types of 
dressing 
• One study (n=41) (community patients) showed that hydrogel, foam 

dressing or transparent film are potentially more effective compared to 
different types of dressing at reducing the proportion of stage II to IV 
PUs (VERY LOW QUALITY).175  

• One study (n=41) (community patients) reported percentage healed 
per week (stage II to IV PUs) for hydrogel, foam dressing or 
transparent film and different types of dressing. A p-value of 0.15 (log-
rank test) was reported (VERY LOW QUALITY).175  

• One study (n=21) (community patients) showed that hydrogel, foam 
dressing or transparent film are potentially more effective compared to 
different types of dressing at reducing the proportion of patients 
reporting the application of the dressing as comfortable (VERY LOW 
QUALITY).175  

• One study (n=21) (community patients) showed that hydrogel, foam 
dressing or transparent film may be more effective compared to 
different types of dressing at reducing the proportion of patients 
reporting discomfort at dressing removal (VERY LOW QUALITY).175  

• One study (n=41) (community patients) showed there is no difference 
between a hydrogel and different types of dressing for mean 
percentage reduction in ulcer area of stage II to IV PUs (LOW 
QUALITY).175  

Hydrogel: Sterigel® versus Intrasite® 
• One study (n=47) (general population) reported mean percentage 

reduction in ulcer area at 14 days. The mean for Sterigel®  was -
82.3% and 7.45% for Intrasite®. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).145  

• One study (n=47) (general population) showed there is potentially no 
difference between Sterigel® and Intrasite® to reduce the incidence of 
intermittent pain at end of study of necrotic ulcers, the direction of the 
estimate of the effect favoured the Sterigel® (VERY LOW 
QUALITY).145  

• One study (n=47) (general population) showed that Sterigel® is 
potentially more effective compared to Intrasite® to reduce the 
incidence of continuous pain at end of study of necrotic ulcers (VERY 
LOW QUALITY).145  

• One study (n=47) (general population) showed there may be no 
difference between Sterigel® and Intrasite® to reduce the incidence of 
slight pain at dressing removal of necrotic ulcers, the direction of the 
estimate of the effect favoured the Sterigel®  (VERY LOW 
QUALITY).145  

• One study (n=47) (general population) showed that Sterigel® is 
potentially more effective compared to Intrasite® to reduce the 
incidence of severe pain at dressing removal of necrotic ulcers (VERY 
LOW QUALITY).145  

• One study (n=47) (general population) showed that Sterigel® may be 
more effective compared to Intrasite® to reduce the incidence of 
maceration of necrotic ulcers (VERY LOW QUALITY).145  

Protease modulating matrix versus impregnated gauze 
• One study (n=80) (inpatients) showed that a protease modulating 

matrix is potentially more effective compared to an impregnated 
gauze at reducing the proportion of stage II to IV PUs (VERY LOW 
QUALITY).167  

• One study (n=80) (inpatients) reported time to complete healing 
(stage II to IV PUs) for a protease modulating matrix and impregnated 
gauze. The time for protease modulating matrix was 6 to 15 days and 
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14 to 52 days for impregnated gauze. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).167  

• One study (n=80) (inpatients) showed that no difference between a 
protease modulating matrix and an impregnated gauze to reduce the 
incidence of adverse events of stage II to IV PUs (LOW QUALITY).167  

Polyurethane film versus different types of dressings 
• One study (n=64) (inpatients) showed there is potentially no difference 

between a polyurethane film and other different types of dressings for 
mean time to healing of stage II and III PUs, the direction of the 
estimate of the effect favoured the different types of dressings (VERY 
LOW QUALITY).149  

• One study (n=64) (inpatients) showed there may be no difference 
between a polyurethane film and other different types of dressings for 
mean time to healing of stage II PUs, the direction of the estimate of 
the effect favoured the different types of dressings (VERY LOW 
QUALITY).149  

• One study (n=64) (inpatients) showed there is potentially no difference 
between a polyurethane film and other different types of dressings for 
mean time to healing of stage III PUs, the direction of the estimate of 
the effect favoured the polyurethane dressing (VERY LOW 
QUALITY).149  

• One study (n=64) (inpatients) showed there may be no difference 
between a polyurethane film and other different types of dressings for 
mean difference in PUSH score of stage II and III PUs, the direction of 
the estimate of the effect favoured the different types of dressings 
(VERY LOW QUALITY).149  

• One study (n=64) (inpatients) showed there may be no difference 
between a polyurethane film and other different types of dressings to 
reduce the incidence of systemic worsening of stage II and III PUs, 
the direction of the estimate of the effect favoured the different types 
of dressings (VERY LOW QUALITY).149  

• One study (n=64) (inpatients) showed that a polyurethane film is 
potentially more effective compared to other different types of 
dressings to reduce incidence of localized adverse events of stage II 
and III PUs (VERY LOW QUALITY).149  

Alginate versus silver alginate 
• One study (n=28) (elderly patients) showed that a silver alginate may 

be more effective compared to an alginate dressing to reduce the 
proportion of stage III and IV PUs worsened (VERY LOW 
QUALITY).161  

• One study (n=28) (elderly patients) showed that a silver alginate may 
be more effective compared to an alginate dressing for mean 
percentage reduction in ulcer area of stage III and IV PUs (VERY 
LOW QUALITY).161  

• One study (n=28) (elderly patients) showed there is potentially no 
difference between an alginate and a silver alginate dressing for 
absolute cm² decrease in ulcer area of stage III and IV PUs, the 
direction of the estimate of the effect favoured the silver alginate 
dressing (VERY LOW QUALITY).161  

• One study (n=28) (elderly patients) showed that a silver alginate is 
potentially more effective compared to an alginate dressing for mean 
rate of healing of stage III and IV PUs (VERY LOW QUALITY).161  

• One study (n=28) (elderly patients) showed that a silver alginate may 
be more effective compared to an alginate dressing to reduce the 
incidence of infection of stage III and IV PUs (VERY LOW 
QUALITY).161  

• One study (n=24) (general population) reported a percentage 
reduction in infection score for alginate and silver alginate dressing. 
The reduction for alginate was 50 and 52 for silver alginate. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).178  

• One study (n=28) (elderly patients) showed there is potentially no 
difference between an alginate and a silver alginate dressing for mean 
mASEPSIS index at end of treatment of stage III and IV PUs, the 
direction of the estimate of the effect favoured the silver alginate 
dressing (VERY LOW QUALITY).161  

• One study (n=28) (elderly patients) showed that an alginate may be 
more effective compared to a silver alginate dressing to reduce the 
incidence of poor acceptability and/or tolerability of stage III and IV 
PUs (VERY LOW QUALITY).161  
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Alginate versus dextranomer 
• One study (n=92) (general population) showed that an alginate is 

potentially more effective compared to dextranomer to reduce the 
proportion of patients with > 75% reduction in ulcer area of stage III 
and IV PUs (VERY LOW QUALITY).170  

• One study (n=92) (general population) showed there may be no 
difference between an alginate and dextranomer to reduce the 
proportion of patients with > 40% reduction in ulcer area of stage III 
and IV PUs, the direction of the estimate of the effect favoured the 
alginate dressing (VERY LOW QUALITY).170  

• One study (n=92) (general population) showed that an alginate is 
clinically more effective compared to dextranomer to reduce the 
proportion of stage III and IV PUs stagnated or worsened (LOW 
QUALITY).170  

• One study (n=92) (general population) showed there is potentially no 
difference between an alginate and dextranomer for mean rate of 
healing of patients improved > 40% of stage III and IV PUs, the 
direction of the estimate of the effect favoured the alginate dressing 
(VERY LOW QUALITY).170  

• One study (n=92) (general population) showed that an alginate is 
potentially more effective compared to dextranomer for mean rate of 
healing of stage III and IV PUs (VERY LOW QUALITY).170  

• One study (n=92) (general population) showed there may be no 
difference between an alginate and dextranomer to reduce the 
incidence of infection of stage III and IV PUs, the direction of the 
estimate of the effect favoured the alginate dressing (VERY LOW 
QUALITY).170  

• One study (n=92) (general population) showed that an alginate may 
be more effective compared to dextranomer to reduce the incidence 
of hypergranulation of stage III and IV PUs (VERY LOW QUALITY).170  

• One study (n=92) (general population) showed there may be no 
difference between an alginate and dextranomer to reduce the 
incidence of skin irritation of stage III and IV PUs, the direction of the 
estimate of the effect favoured the alginate dressing (VERY LOW 
QUALITY).170  

• One study (n=92) (general population) showed that an alginate is 
potentially more effective compared to dextranomer to reduce the 
incidence of bleeding of stage III and IV PUs (VERY LOW 
QUALITY).170  

• One study (n=92) (general population) showed that an alginate is 
clinically more effective compared to dextranomer to reduce the 
incidence of bleeding of stage III and IV PUs (LOW QUALITY).170  

• One study (n=92) (general population) showed that an alginate may 
be more effective compared to dextranomer to reduce the incidence 
of pruritus of stage III and IV PUs (VERY LOW QUALITY).170  

Silver versus different types of dressings 
• One study (n=48) (general population) reported a mean percentage 

reduction in ulcer area (stage II and III PUs) for silver and other types 
of dressings. The mean for silver was 58.5% and 33.3% for other 
types of dressings. No estimate of effect or precision could be derived 
(VERY LOW QUALITY).165  

Silver dressing versus silver cream 
• One study (n=40) (in –and out-patients) showed there is potentially no 

difference between silver dressing and silver cream for mean 
percentage reduction in ulcer area of stage IV PUs, the direction of 
the estimate of the effect favoured the silver dressing (VERY LOW 
QUALITY).142  

• One study (n=40) (in –and out-patients) reported a mean percentage 
reduction in PUSH score (stage IV PUs) for silver dressing and silver 
cream. The mean for silver dressing was 28.15 and 34.51 for silver 
cream. A p-value of 0.473 was reported (VERY LOW QUALITY).142  

• One study (n=40) (in –and out-patients) showed there is no difference 
between silver dressing and silver cream to reduce the incidence of 
adverse events of stage IV PUs (LOW QUALITY).142  

Sugar versus dextranomer 
• One study (n=12) (long-term care patients) showed that dextranomer 

is potentially more effective compared to sugar at reducing the 
proportion of PUs (VERY LOW QUALITY).79  
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• One study (n=12) (long-term care patients) showed that dextranomer 
is clinically more effective compared to sugar to improve healing of 
PUs (LOW QUALITY).79  

• One study (n=23) (long-term care patients) showed that dextranomer 
is potentially more effective compared to sugar at reducing the 
proportion of PUs (VERY LOW QUALITY).79  

• One study (n=23) (long-term care patients) showed that dextranomer 
is clinically more effective compared to sugar to improve healing of 
PUs (LOW QUALITY).79  

Sugar versus different types of topical agents 
• One study (n=38) (geriatric patients) showed sugar is clinically more 

effective compared to different types of topical agents to reduce the 
proportion of PUs (LOW QUALITY).168  

• One study (n=38) (geriatric patients) showed sugar is potentially more 
effective compared to different types of topical agents for mean 
healing index of PUs (LOW QUALITY).168  

Honey versus ethoxydiaminoacridine and nitrofurazone 
• One study (n=50) (inpatients) showed that honey is clinically more 

effective compared to ethoxydiaminoacridine and nitrofurazone to 
reduce the proportion of stage II and III PUs (LOW QUALITY).89  

• One study (n=50) (inpatients) showed that honey is clinically more 
effective compared to ethoxydiaminoacridine and nitrofurazone for 
mean percentage reduction in ulcer area of stage II and III PUs 
(VERY LOW QUALITY).89  

• One study (n=50) (inpatients) showed that honey is clinically more 
effective compared to ethoxydiaminoacridine and nitrofurazone for 
mean percentage reduction in PUSH score of stage II and III PUs 
(LOW QUALITY).89  

• One study (n=50) (inpatients) showed there is no difference between 
honey and ethoxydiaminoacridine and nitrofurazone to reduce the 
incidence adverse events of stage II and III PUs (LOW QUALITY).89  

Platelet gel versus other treatment 
• One study (n=16) (patients with a spinal cord injury) showed there is 

no difference between platelet gel and another treatment to reduce 
the proportion of stage III to IV PUs (LOW QUALITY).171  

• One study (n=16) (patients with a spinal cord injury) showed there is 
potentially no difference between platelet gel and another treatment to 
improve healing of stage III to IV PUs, the direction of the estimate of 
the effect favoured the platelet gel (VERY LOW QUALITY).171  

• One study (n=16) (patients with a spinal cord injury) showed there is 
potentially no difference between platelet gel and another treatment 
for mean percentage reduction in ulcer volume of stage III to IV PUs, 
the direction of the estimate of the effect favoured the platelet gel 
(VERY LOW QUALITY).171  

Hyaluronic acid versus sodium hyaluronate 
• One study (n=20) (inpatients) showed that hyaluronic acid may be 

more effective compared to sodium hyaluronate for mean percentage 
reduction in ulcer area of stage I PUs (VERY LOW QUALITY).156  

• One study (n=20) (inpatients) showed that hyaluronic acid may be 
more effective compared to sodium hyaluronate for mean percentage 
reduction in ulcer area of stage II PUs (VERY LOW QUALITY).156  

• One study (n=20) (inpatients) reported a mean percentage reduction 
in ulcer area (stage III PUs) for hyaluronic acid and sodium 
hyaluronate. A p-value < 0.01 was reported (VERY LOW 
QUALITY).156  

• One study (n=20) (inpatients) showed that hyaluronic acid may be 
more effective compared to sodium hyaluronate for time to 50% 
reduction in ulcer diameter of stage I PUs (VERY LOW QUALITY).156  

• One study (n=20) (inpatients) showed that hyaluronic acid may be 
more effective compared to sodium hyaluronate for time to 50% 
reduction in ulcer diameter of stage II PUs (VERY LOW QUALITY).156  

• One study (n=20) (inpatients) showed that hyaluronic acid may be 
more effective compared to sodium hyaluronate for time to 50% 
reduction in ulcer diameter of stage III PUs (VERY LOW QUALITY).156  
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Polyhexadine dressing versus polyhexadine swab 
• One study (n=30) (in- and outpatients with MRSA) showed 

polyhexadine dressing is potentially more effective compared to 
polyhexadine swab to reduce the proportion of MRSA of stage II to IV 
PUs (LOW QUALITY).179  

• One study (n=30) (in- and outpatients with MRSA) reported a 
percentage reduction in pain (stage II to IV PUs) for polyhexadine 
dressing and polyhexadine swab. The reduction for polyhexadine 
dressing was 82.4% and 52.6% for polyhexadine swab. No estimate 
of effect or precision could be derived (VERY LOW QUALITY).179  

Hydrofibre® versus resin salve 
• One study (n=22) (hospitalised patients) showed resin salve is 

potentially more effective compared to a hydrofibre® to reduce the 
proportion of stage II to IV PUs (LOW QUALITY).95  

• One study (n=29) (hospitalised patients) showed resin salve is 
potentially more effective compared to a hydrofibre® to reduce the 
proportion of stage II to IV PUs (LOW QUALITY).95  

• One study (n=29) (hospitalised patients) showed there is potentially 
no difference between a hydrofibre® and resin salve to improve 
healing of stage II to IV PUs, the direction of the estimate of the effect 
favoured the resin salve (VERY LOW QUALITY).95  

• One study (n=29) (hospitalised patients) showed resin salve may be 
more effective compared to a hydrofibre® to reduce the proportion of 
stage II to IV PUs worsened (VERY LOW QUALITY).95  

• One study (n=29) (hospitalised patients) reported a mean percentage 
reduction in ulcer width (stage II to IV PUs) for hydrofibre® and resin 
salve. The mean for hydrofibre® was 57.14% and 93.75% for resin 
salve. No estimate of effect or precision could be derived (VERY LOW 
QUALITY).95  

• One study (n=29) (hospitalised patients) reported a mean percentage 
reduction in ulcer depth (stage II to IV PUs) for hydrofibre® and resin 
salve. The mean for hydrofibre® was -1.89% and 88.46% for resin 
salve. No estimate of effect or precision could be derived (VERY LOW 
QUALITY).95  

• One study (n=29) (hospitalised patients) reported a speed of healing 
(stage II to IV PUs) for hydrofibre® and resin salve. A p-value of 0.013 
in favour of resin salve was reported (VERY LOW QUALITY).95  

• One study (n=37) (hospitalised patients) showed hydrofibre® may be 
more effective compared to a resin salve to reduce the incidence of 
allergic skin reaction of stage II to IV PUs worsened (VERY LOW 
QUALITY).95  

Dextranomer versus chlorinated lime solution, 
• One study (n=11) showed that dextranomer is potentially more 

effective compared to chlorinated lime for time to healing (VERY LOW 
QUALITY).166  

• One study (n=?) reported pain (deep PUs) for chlorinated lime and 
dextranomer. Three patients in de chlorinated lime group and one 
patient in the dextranomer group reported pain. No estimate of effect 
or precision could be derived (VERY LOW QUALITY).166  
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3.6.4 Conclusion 
• Evidence based on 11 RCT’s of moderate to very low quality 

suggests that hydrocolloids are potentially more effective 
compared to gauze dressings for healing of stage I and above 
pressure ulcers. Concerning stage II and III pressure ulcers, there 
is no difference for reduction in proportion of pressure ulcers 
worsened. Concerning stage I and II pressure ulcers, there is no 
difference for speed of healing of pressure ulcers. 

• Evidence based on three RCT’s of low to very low quality 
comparing hydrocolloids and foam dressings for the treatment of 
stage II and III pressure ulcers suggests there is no difference for 
healing of pressure ulcers. However, the evidence suggests that 
foam dressings are potentially more effective to reduce the 
proportion of pressure ulcers worsening.  

• Evidence based on three RCT’s of low to very low quality 
comparing hydrocolloids and polyurethane film for the treatment 
of stage II and III pressure ulcers suggests there is no difference 
in effectiveness.  

• Evidence based on two RCT’s of very low quality comparing 
hydrocolloids and collagenase ointment for the treatment of 
stage II to IV pressure ulcers suggests there is no difference for 
healing of pressure ulcers. Evidence for stage IV pressure ulcers 
to the heel suggests collagenase ointment are potentially more 
effective compared to hydrocolloids for healing and time to 
healing of pressure ulcers. 

• Evidence based on one small RCT of moderate to very low 
quality comparing hydrocolloids and collagen dressings for the 
treatment of stage II and III pressure ulcers suggests there is no 
difference for healing of pressure ulcers.  

• Evidence based on three RCT’s of very low quality comparing 
hydrocolloids and hydrogels for the treatment of stage II and III 
pressure ulcers are conflicting for healing of pressure ulcers. The 
rate of healing may be more effective using hydrocolloids. 

• One very small RCT of very low quality suggests hydrocolloids 
are potentially more effective compared to impregnated gauze for 
healing of pressure ulcers. 

• One very small RCT of very low quality comparing hydrocolloids 
and poly-hema for the treatment of stage II and III pressure ulcers 
suggests there is no difference for healing of pressure ulcers. 
The rate of healing is potentially be more effective using poly-
hema. 

• One RCT of very low quality suggests co-polymer are potentially 
more effective compared to hydrocolloids for the healing of stage 
II to IV pressure ulcers.  

• One very small RCT of moderate to very low quality suggests 
hydrocolloids are more effective compared to phenytoin cream 
for the healing of stage I and II pressure ulcers. 

• One RCT of low to very low quality suggests alginate are more 
effective compared to hydrocolloids for the improving stage III 
and IV pressure ulcers. 

• Two small RCT’s of very low quality suggest foam dressings are 
potentially more effective compared to gauze dressings for the 
healing of stage II and III pressure ulcers. 

• Two very small RCT’s of low to very low quality suggest 
polyurethane film are more effective compared to gauze 
dressings for the healing of stage II and III pressure ulcers. 

• Three small RCT’s of very low quality comparing gauze dressings 
and hydrogel for the treatment of stage II to IV pressure ulcers 
suggest there is no difference for healing and rate of healing of 
pressure ulcers. 

• One very small RCT of low quality suggests dextranomer is more 
effective compared to gauze dressings for the healing of stage III 
and IV pressure ulcers. 

• Evidence based on one RCT of very low quality comparing foam 
dressings and skin replacement for the treatment of stage I and I 
pressure ulcers are conflicting. For sacral ulcers evidence 
suggests there is no difference. 
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• One very small RCT of very low quality suggests foam dressings 
are potentially more effective compared to antibiotic ointments 
for healing of stage II pressure ulcers. 

• One very small RCT of low to very low quality comparing 
hydrogel and foam dressings for the treatment of stage II 
pressure ulcers suggests there is no difference for healing of 
pressure ulcers. The rate of healing is potentially be more 
effective using foam dressings. 

• One small RCT of low to very low quality suggests protease 
modulating matrix are potentially more effective compared to 
impregnated dressings for healing of stage II to IV pressure 
ulcers. 

• One very small RCT of very low quality comparing polyurethane 
film and different dressings for the treatment of stage II to IV 
pressure ulcers suggests there is no difference for healing of 
pressure ulcers. 

• Two very small RCT of very low quality suggests silver alginate 
dressings may be more effective compared to alginate dressings 
for healing of stage III and IV pressure ulcers. 

• One very small RCT of very low quality suggests alginate 
dressings are potentially more effective compared to 
dextranomer for healing and rate of stage III and IV pressure 
ulcers. 

• One very small RCT of very low quality comparing silver 
dressings and silver cream for the treatment of stage II pressure 
ulcers suggests there is no difference for healing of stage IV 
pressure ulcers. 

• One very small RCT of low to very low quality suggests 
dextranomer is potentially more effective compared to sugar for 
healing of pressure ulcers. 

• One very small RCT of low quality suggests sugar is potentially 
more effective compared to topical agents for healing of pressure 
ulcers. 

• One very small RCT of low to very low quality suggests honey is 
more effective compared to ethoxydiaminoacridine for healing of 
stage II and III pressure ulcers. 

• One very small RCT of low to very low quality comparing platelet 
gel and other treatments for the treatment of stage II pressure 
ulcers suggests there is no difference for healing of stage II to IV 
pressure ulcers. 

• One very small RCT of very low quality suggests hyaluronic acid 
may be more effective compared to sodium hyalutonate for 
healing of stage I and II pressure ulcers. 

• One very small RCT of low to very low quality suggests resin 
salve is potentially be more effective compared to hydrofibre® for 
healing of stage II to IV pressure ulcers. 

• One very small RCT of very low quality suggests dextranomer is 
potentially be more effective compared to chlorinated lime for 
healing of deep pressure ulcers. 

• None of the studies reported harms as a result of the 
interventions. 

• All conclusions for the included studies were weakened due to 
the poor methodological quality of the trials and poor descripiton 
of type of ulcers such as excudate level. 
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3.6.5 Recommendation for topical agents and dressings 

Recommendation  Strength of 
Recommendation   

Level of 
Evidence 

Consider improving wound healing environment by using modern dressings and topical agents (e.g. 
hydrocolloids, hydrogels, hydrofibres, foams, alginates, silver dressings) instead of basic dressing 
types (e.g. gauze, paraffin gauze and simple dressing pads). 
 
As clinical studies did not demonstrate the superiority of one type of modern dressing and topical 
agent over another, decisions about which type of modern dressing/topical agent to use should be 
based on: 

o Ulcer assessment (condition of wound: tissue, exudate, depth, degree of infection, odor, pain, 
wound edges and wound environment); 

o General skin assessment;  
o Treatment objective;  
o Dressing characteristics; 
o Previous positive effect of particular dressing/topical agent;  
o Manufacturer’s indications for use and contraindications;  
o Risk of adverse events; 
o Patient preferences (lifestyle, abilities and comfort). 

Weak Very low 
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3.7 Indications for surgery   
3.7.1 Introduction 
Surgery has been indicated for closure of pressure ulcers for almost a 
century. It may, for instance, be indicated when conservative measures 
have failed to heal the pressure ulcer or to achieve a more robust repair 
than could be achieved by conservative treatment. It is believed that stage 
III and IV pressure ulcers may be a relative indication for surgery to allow 
early and timely mobilization of patients, to reduce pain and also to shorten 
the input- intensive period of nursing care. Surgery can be divided into 
emergency (drainage or abscess); urgent (debridement of necrotic escar) 
or elective (further debridement followed by closure) surgery. Methods of 
wound closure can be divided into: 
• Direct closure of the wound margins; 
• Skin grafting; 
• Preservation of the walls of the ulcer to conserve tissue;  
• Followed by direct closure or flap closure over this retained tissue; 
• Radical excision of the walls of the pressure ulcer followed by flap 

closure. 
It is currently unclear how clinicians reach decisions about which technique 
to use. This review aims to identify for which indications surgery is 
effective.30  
3.7.2 Review question 
What are the indications for surgery for the treatment of pressure ulcers? 
3.7.3 Clinical evidence 
We conducted a search for RCTs and observational studies (with control 
groups) to determine indications for surgery for the closure of pressure 
ulcers but none were found.   
3.7.4 Conclusion 
The lack of any controlled studies means that reporting on the 
effectiveness of surgical interventions in the closure of existing 
pressure ulcers is not possible.  

3.7.5 Best practices for clinical practice 
Studying the clinical effectiveness of the different surgical techniques that 
are used in the closure of pressure ulcers was beyond the scope of this 
guideline. In this guideline it was studied for which indications surgery can 
be considered.  

Best Practices 

Referral for the surgical treatment of pressure ulcers should be based 
on: 
• Level of risk (anaesthesia and surgical intervention); 
• Recurrence; 
• Patient preferences (lifestyle, abilities and comfort); 
• Ulcer assessment (e.g. anatomical site, staging); 
• General skin assessment; 
• General health status; 
• Competing care needs; 
• Assessment of psychosocial risk factors of recurrence; 
• Previous success of surgical techniques; 
• Failure of previous conservative management interventions. 

3.8 Systemic agents 
3.8.1 Introduction 
The role of microorganisms in the aetiology and persistence of chronic 
wounds remains poorly understood. All chronic wounds are presumed to 
be bacterially contaminated, but the point at which this contamination 
becomes problematic still needs to be determined. Current 
recommendations in terms of indications for antibiotic therapy are diverse 
and based on expert opinion or experiences with wounds of other 
aetiologies. Some guidelines recommend against systemic antibiotics for 
pressure ulcers with only clinical signs of local infection while others feel 
that some local infections also may require treatment with systemic 
antibiotics, especially when the clinician takes into account the virulence of 
the organism and the host defences.1, 183 This review aimed to study the 
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clinical effectiveness of systemic agents for the treatment of pressure 
ulcers.  
3.8.2 Review question 
What are the most clinically effective systemic agents for the treatment of 
pressure ulcers? 
3.8.3 Clinical evidence 
We conducted a search for randomized controlled trials and observational 
studies (with control groups) on systemic agents for the treatment of 
pressure ulcers but none were found.   
3.8.4 Conclusion 
No studies could be identified to determine the effectiveness of 
systemic agents for the treatment of pressure ulcers. 

3.8.5 Best practice for clinical practice 

Best practice 
In the presence of systemic and/or local clinical signs of infection in 
the patient with a pressure ulcer, systemic anti-microbial therapy will 
be considered by the treating physician. 

3.9 Electrotherapy 
3.9.1 Introduction 
Electrical stimulation has been used for decades as a treatment for chronic 
wounds however its role in pressure ulcer healing is unclear. It is 
hypothesized that electrical stimulation influences the migratory, 
proliferative and synthetic functions of fibroblasts and also results in 
increased expression of growth factors. There are several types of electric 
treatment modalities including low-voltage direct current, high voltage 
pulsed direct current, low voltage alternating current and pulsed 
electromagnetic field. All have different administration regimens and 
equipment required. Electromagnetic therapy is distinct from most other 
forms of electrotherapy in that it is a field effect, and not a direct electrical 
effect of form of radiation. The aim of this review is to study the 
effectiveness of electrotherapy in the treatment of pressure 
ulcers.(National Institute for Health and Clinical Excellence, 2005) 
Electromagnetism is out of scope of this CPG. 

3.9.2 Review question 
What is the clinical effectiveness of electrotherapy for the treatment of 
pressure ulcers? 
3.9.3 Clinical evidence 
We searched for randomized trials comparing the effectiveness of 
electrotherapy versus placebo or usual care for treatment of patients with 
pressure ulcers. Fourteen randomized trials were identified.184-197 
Various types of electrical stimulation were included as were different 
populations. We included one study which compared different types of 
electrical stimulation (which also compared these to a control group).188 
Another trial looked at different durations of electrotherapy compared to 
placebo.186 We separated studies that reported ulcers (where one patient 
could have more than one ulcer) from those who reported patients. One 
study included a mixed population of children and adults (aged 14 to 88) 
but did not report the results separately.190 The studies had varying time 
periods (4 weeks to 5 months), we meta-analyzed them together and no 
significant heterogeneity was found. We used change from baseline scores 
rather than final values to get the reduction in ulcer size. We reported 
outcomes such as size of ulcer separately from other outcomes, as the 
data was continuous and there was a probability that the data was skewed 
but this was not counter-acted with log transformation within the studies. It 
should be emphasized that this data should be interpreted with caution. It 
should also be noted that many of the studies had very small sample sizes. 
3.9.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. The 
majority of studies did not use an intention-to-treat analyses.184, 187-189, 191-

195, 197
 Eight studies had unclear allocation concealment.185-188, 191, 192, 194-196

 

In addition, power calculation was only done in four studies.185, 188, 191, 192 
Moreover, one of these studies had a sample size lower than the desired 
power.185

 The ten remaining studies had a small sample size.184, 186, 187, 189, 

190, 193-197 In appendix 7 the level of evidence can be found per outcome 
after applying the GRADE-methodology. The evidence base for all 
outcomes has been rated as being of low or very low quality. 
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3.9.3.2 Evidence statements 
Electrotherapy versus control (placebo or usual care) 
• Five studies (n=188) (general population and patients with a spinal 

cord injury) showed that there may be no difference between 
electrotherapy and control reduce the proportion of patients with a 
PUs, the direction of the estimate of the effect favoured electrotherapy 
(VERY LOW QUALITY).185, 187, 190, 192, 193 

• One study (n=74) (general population) showed electrotherapy is 
clinically more effective compared to control to reduce the proportion 
stage II and III PUs (VERY LOW QUALITY).197  

• One study (n=74) (general population) showed electrotherapy is 
clinically more effective compared to control to improve healing of 
stage II and III PUs > 80% (LOW QUALITY).197  

• One study (n=29) (patients with a spinal cord injury) showed 
electrotherapy is potentially more effective compared to improve 
healing of stage II and III PUs > 50% (LOW QUALITY).193  

• One study (n=34) (patients with a spinal cord injury) showed 
electrotherapy is potentially more effective compared to control to 
improve PWAT score of II to IV PUs (LOW QUALITY).193  

• One study (n=34) (patients with a spinal cord injury) showed that there 
may be no difference between electrotherapy and control to improve 
PSST score of II to IV PUs, the direction of the estimate of the effect 
favoured either intervention (LOW QUALITY).193  

• One study (n=16) (geriatric patients) showed electrotherapy is 
potentially more effective compared to control to decrease of PUs 
(VERY LOW QUALITY).187  

• Two studies (n=50) (general population and patients with a spinal cord 
injury) showed there may be no difference between electrotherapy 
and control for increase of PUs, the direction of the estimate of the 
effect electrotherapy (LOW QUALITY).187, 193  

• One study (n=16) (geriatric patients) showed electrotherapy is 
potentially more effective compared to control for increase of PUs 
(VERY LOW QUALITY).187  

• One study (n=34) (patients with a spinal cord injury) showed 
electrotherapy may be more effective compared to control for increase 
of PUs (VERY LOW QUALITY).193  

• One study (n=34) (general population) showed electrotherapy is 
clinically more effective compared to control for increase of PUs 
(VERY LOW QUALITY).197  

• Two studies (n=84) (surgery patients and patients with a spinal cord 
injury) showed electrotherapy is clinically more effective compared to 
control for mean percentage reduction in ulcer area of stage II to IV 
PUs (LOW QUALITY).189, 193  

• One study (n=40) (general population) showed electrotherapy is 
potentially more effective compared to control for mean percentage 
reduction in ulcer area (VERY LOW QUALITY).191  

• One study (n=17) (patients with a spinal cord injury) reported a 
median percentage reduction in ulcer area (stage II to IV) for 
electrotherapy and control. The median for electrotherapy was 80% 
and 52% for control. A p-value of 0.05 was reported (VERY LOW 
QUALITY).192  

• One study (n=16) (general population) showed electrotherapy is 
clinically more effective compared to control for rate of healing of 
stage IV PUs (VERY LOW QUALITY).196  

• Two studies (n=123) (general population and patients with a spinal 
cord injury) showed there is potentially no difference between 
electrotherapy and control for rate of healing, the direction of the 
estimate of the effect favoured control (VERY LOW QUALITY).188, 191  

• One study (n=12) (male patients with a spinal cord injury) showed 
electrotherapy is clinically more effective compared to control for rate 
of healing (LOW QUALITY).195  

• One study (n=109) (patients with a spinal cord injury) showed 
electrotherapy is potentially more effective compared to control for 
rate of healing (exponential fitting) (VERY LOW QUALITY).194  

• One study (n=109) (patients with a spinal cord injury) showed that 
there is potentially no difference between electrotherapy and control 
for rate of healing (linear fitting), the direction of the estimate of the 
effect favoured electrotherapy (VERY LOW QUALITY).194  
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• One study (n=40) (patients with a spinal cord injury) showed 
electrotherapy is potentially more effective compared to control for 
rate of healing (exponential fitting, crossover group) (VERY LOW 
QUALITY).194  

• One study (n=40) (patients with a spinal cord injury) showed 
electrotherapy is potentially more effective compared to control for 
rate of healing (linear fitting, crossover group) (VERY LOW 
QUALITY).194  

• One study (n=19) (geriatric patients) showed electrotherapy is 
clinically more effective compared to control for time to complete 
healing of stage III PUs (VERY LOW QUALITY).185  

• One study (n=63) (geriatric patients) showed there is potentially no 
difference between electrotherapy and control for speed of healing of 
stage III PUs, the direction of the estimate of the effect favoured 
control (VERY LOW QUALITY).185  

• One study (n=34) reported mean compliance to treatment (stage II to 
IV) for electrotherapy. A mean of 3.0 (SD 1.5)h/day were reported.. 
No estimate of effect or precision could be derived (VERY LOW 
QUALITY).193  

• One study (n=40) (general patients) reported percentage of ulcers 
with uncomfortable sensation when current turned on (stage II to IV) 
for electrotherapy and control. The percentage for electrotherapy was 
13.6% and 4.2% for control. No estimate of effect or precision could 
be derived (VERY LOW QUALITY).191  

• One study (n=50) (surgical patients) showed electrotherapy is 
potentially more effective compared to control for mean percentage 
reduction in ulcer length (LOW QUALITY).189  

• One study (n=50) (surgical patients) showed electrotherapy is 
clinically more effective compared to control for mean percentage 
reduction in ulcer width (LOW QUALITY).189  

• One study (n=50) (surgical patients) showed electrotherapy is 
clinically more effective compared to control for mean percentage 
reduction in cavity volume (LOW QUALITY).189  

• One study (n=50) (surgical patients) showed there is potentially no 
difference between electrotherapy and control for mean percentage 

reduction in granulation tissue, the direction of the estimate of the 
effect electrotherapy (VERY LOW QUALITY).189  

• Two studies (n=108) (surgical patients) showed electrotherapy is 
potentially more effective compared to control for relative change in 
Gillman parameter (VERY LOW QUALITY).189  

Asymmetric biphasic electrostimulation at 100us versus control 
• One study (n=92) (patients with a spinal cord injury) showed 

asymmetric biphasic electrostimulation at 100us is potentially more 
effective compared to control for mean percentage reduction in ulcer 
area per week (VERY LOW QUALITY).188  

Symmetric biphasic electrostimulation at 300 usec versus control 
• One study (n=83) (patients with a spinal cord injury) showed control is 

potentially more effective compared to symmetric biphasic 
electrostimulation at 300us for mean percentage reduction in ulcer 
area per week (VERY LOW QUALITY).188  

Microcurrent versus control 
• One study (n=67) (patients with a spinal cord injury) showed control is 

potentially more effective compared to microcurrent for mean 
percentage reduction in ulcer area per week (VERY LOW 
QUALITY).188  

Asymmetric biphasic electrostimulation at 100us versus symmetric 
biphasic electrostimulation at 300 usec 
• One study (n=125) (patients with a spinal cord injury) showed 

asymmetric biphasic electrostimulation at 100us is clinically more 
effective compared to symmetric biphasic electrostimulation at 300us 
for mean percentage reduction in ulcer area per week (VERY LOW 
QUALITY).188  

Asymmetric biphasic electrostimulation at 100us versus microcurrent 
• One study (n=109) (patients with a spinal cord injury) showed 

asymmetric biphasic electrostimulation at 100us is clinically more 
effective compared to microcurrent for mean percentage reduction in 
ulcer area per week (VERY LOW QUALITY).188  
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Symmetric biphasic electrostimulation at 300 usec versus 
microcurrent 
• One study (n=100) (patients with a spinal cord injury) showed 

asymmetric biphasic electrostimulation at 100us is clinically more 
effective compared to microcurrent for mean percentage reduction in 
ulcer area per week (VERY LOW QUALITY).188  

Electrotherapy versus control for hard to heal ulcers (grade III and IV) 
• Three studies (n=105) (general population and patients with a spinal 

cord injury) showed that there may be no difference between 
electrotherapy and control to reduce the proportion of patients with a 
stage III to IV PUs, the direction of the estimate of the effect favoured 
electrotherapy (VERY LOW QUALITY).185, 192, 193 

• One study (n=46) (geriatric patients) showed control is clinically more 
effective compared to control for absolute reduction in ulcer size at 
end of treatment (LOW QUALITY).185  

• One study (n=46) (geriatric patients) showed that there is potentially 
no difference between electrotherapy and control for absolute 
reduction in ulcer size at end of follow-up, the direction of the estimate 
of the effect favoured control (VERY LOW QUALITY).185 

• One study (n=16) (general population) showed electrotherapy is 
clinically more effective compared to control for rate of healing of 
stage IV PUs (LOW QUALITY).196  

• One study (n=19) (geriatric patients) showed electrotherapy is 
clinically more effective compared to control for time to complete 
healing (VERY LOW QUALITY).185  

• One study (n=63) (geriatric patients) showed that there is potentially 
no difference between electrotherapy and control for speed of 
healing(VERY LOW QUALITY).185  

3.9.4 Conclusion 
• Evidence based on 12 RCT’s of low to very low quality indicates 

that the effectiveness of electrotherapy is conflicting, but 
suggests that there may be no difference between electrotherapy 
and the control interventions (e.g. usual care) studied for the 
treatment of pressure ulcers. All results should be interpreted 
with caution because evidence is based on low to very low 
quality studies and sample sizes were small. In addition, it was 
unclear if ulcers were debrided prior to the electrotherapy. 

• None of the studies reported harms as a result of the 
interventions. 

3.10 Hyperbaric oxygen therapy 
3.10.1 Introduction 
Hyperbaric Oxygen Therapy (HBOT) is the administration of oxygen at 
pressures greater than normal atmospheric pressure for therapeutic 
reasons. It is defined by the Undersea and Hyperbaric Medical Society as 
‘a treatment in which a patient breathes 100% oxygen while inside a 
treatment chamber at a pressure higher than sea level pressure (i.e. more 
than 1 atmosphere absolute).  
The treatment is performed in pressure chambers of various sizes, ranging 
from monoplace chambers for one patient only, to multiplace or multi-
compartment treatment chambers in which several patients can sit and 
where hospital beds or even an entire intensive care setting can be 
installed and where health workers can attend to the patients. HBOT is 
used for various indications of which a restricted number of indications 
have been accepted by the two main scientific hyperbaric societies (i.e. 
‘European Committee for Hyperbaric Medicine’ or the North-American 
‘Undersea and Hyperbaric Medical Society’): e.g. air or gas embolism; 
Carbon Monoxide poisoning; necrotising soft tissue infections. The use for 
other indications is mainly experimental. When applied under optimal 
circumstances, hyperbaric therapy is generally safe.198 In this review we 
study the clinical effectiveness of HBOT as a treatment for pressure ulcers.  
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3.10.2 Review question 
What is the clinical effectiveness of hyperbaric oxygen therapy for the 
treatment of pressure ulcers? 
3.10.3 Clinical evidence 
We conducted a search for randomized controlled trials of hyperbaric 
oxygen therapy for the treatment of pressure ulcers but none were found. 
We then conducted a search for hyperbaric oxygen cohort studies but 
none relating to pressure ulcers were found. Therefore, no studies were 
included in this review. One Cochrane Review was found (Kranke 2012)199 
but no randomized controlled trials were identified.   
3.10.4 Conclusion 
No studies could be identified to determine the effectiveness of 
hyperbaric oxygen for the treatment of pressure ulcers. 

3.11 Negative pressure wound therapy 
3.11.1 Introduction 
Negative pressure wound therapy (NPWT) (Syn. vacuum-assisted wound 
closure, topical negative pressure, sub-atmospheric pressure) was 
pioneered in the late eighties. A pressure below the atmospheric pressure 
(i.e. a relative vacuum) is used to create suction, which drains the wound 
and influences the shape and growth of the surface tissues in a way that 
promotes healing. By draining the fluid from the wound, the substrate for 
growth of micro-organisms is removed, leading to a reduction of the 
microbial load. Negative pressure may also accelerate granulation tissue 
formation and improve blood flow in the tissue at the wound edges. Above 
this, the mechanical stimulation of cells by tensile forces may also play a 
role, by increasing cell proliferation and protein synthesis. During the 
procedure, a sterile foam dressing is cut to fit the shape and size of the 
wound. This foam is placed into the wound bed and held in place with an 
overlying airtight adhesive polyurethane drape secured to surrounding 
normal skin. A non-collapsible drain tube is embedded in the foam 
dressing and included under the adhesive drape with a mesentery 
technique used to maximize the seal obtained. The tube is connected to a 
vacuum source, and fluid is drawn from the wound through the foam into a 
disposable canister. The device can be programmed to provide varying 

degrees of pressure (usually a sub-atmospheric pressure in a range of -25 
to -200 mmHg) either continuously or intermittently. The foam dressing 
collapses and its open cell nature allows equal levels of sub-atmospheric 
pressure to be transmitted to all surfaces in contact with the foam.200 This 
technology is increasingly used in the treatment of chronic wounds. This 
review aimed to study the clinical effectiveness of NPWT in the treatment 
of pressure ulcers. 
3.11.2 Review question 
What is the clinical effectiveness of negative pressure wound therapy for 
the treatment of pressure ulcers? 
3.11.3 Clinical evidence 
One Cochrane review was identified (Ubbink 2008)201 for negative 
pressure wound therapy for treating chronic wounds. We used this as a 
basis for the review, focusing only on the pressure ulcer studies included in 
the Cochrane review. No further studies were identified since the 2008 
Cochrane review.   
Two studies with pressure ulcers were included in the Cochrane 
review202, 203. Ford 2002 202 included 28 patients with stage III or IV ulcers 
and compared NPWT to modern wound dressings (wound gel products) 
and followed up for 3-10 weeks. Wanner 2003 203 included 22 paraplegic or 
tetraplegic patients with grade 2 or above pressure ulcers of the pelvic 
region and compared NPWT to wet-to-dry/wet-to-wet gauze dressings with 
Ringer’s solution.   
3.11.3.1 Quality of studies 
In general the methodological quality of both included studies was very 
poor. None of the studies used use an intention-to-treat analyses and 
allocation concealment was unclear. In addition, power calculation was not 
done. There was no blinding except for outcome assessor in one study. 202  
In appendix 10 the level of evidence can be found per outcome after 
applying the GRADE-methodology. The evidence base for all outcomes 
has been rated as being of very low quality. 
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3.11.3.2 Evidence statements 
NPWT versus wet-to-dry/wet-to-wet gauze 
• One study (n=22) (paraplegic and tretraplegic patients) showed there 

may be no difference between NPWT and gauze for time to 50% of 
initial wound volume of stage III and IV pelvic PUs, the direction of the 
estimate of the effect favoured the NPWT (VERY LOW QUALITY). 203   

• One study (n=22) (paraplegic and tretraplegic patients) reported mean 
percentage reduction in volume (stage III and IV pelvic PUs) for 
NPWT and gauze. The reduction for NPWT was 53% and 65% for 
gauze. A p-value of 0.9 was reported (VERY LOW QUALITY). 203   

• One study (n=22) (paraplegic and tretraplegic patients) reported mean 
ml reduction in volume (stage III and IV pelvic PUs) for NPWT and 
gauze. The reduction for NPWT was 26.5ml and 27.3ml for gauze. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY). 203   

NPWT versus wound gel products 
• One study (n=35) (inpatients) showed wound gel products may be 

more effective compared to NPWT to reduce the proportion of stage 
III and IV PUs (VERY LOW QUALITY). 202   

• One study (n=35) (inpatients) reported mean percentage reduction in 
ulcer volume (stage III and IV PUs) for NPWT and wound gel 
products. The reduction for NPWT was 1.8% and 42.1% for wound 
gel products. A p-value of 0.46 was reported (VERY LOW QUALITY). 
202   

3.11.4 Conclusion 
Two very small RCT’s of very low quality about the effectiveness of 
negative pressure wound therapy for the treatment of pressure ulcers 
could be identified. No conclusive statements can be made on the 
effectiveness of negative pressure wound therapy for the treatment of 
pressure ulcers. 
 
 

3.12 Light therapy 
3.12.1 Introduction 
Light therapy (infrared, ultraviolet, laser, monochromatic, polarized light) is 
a therapeutic method which claims to regulate the biological behavior of 
cells.204 The effects of light therapy are expected to accelerate wound 
healing, to support cellular and extracellular matrix proliferation (including 
fibroblasts, collagen production and granulation tissue formation), to 
reduce the inflammatory response, to relief pain, and to regulate the 
release of bioactive substances.205, 206 This review aims to report on the 
effectiveness of light therapy for the treatment of pressure ulcers and guide 
clinicians in their decision making about the application of this method in 
clinical practice. 
3.12.2 Review question 
What is the effectiveness of light therapy for the treatment of pressure 
ulcers? 
3.12.3 Clinical evidence 
Ten randomized controlled trials were included in this review. 207-216 
Various types of light therapy are used to treat pressure ulcers. In this 
review different types of light therapy were compared to control or each 
other: 
• Laser therapy: any therapy using light delivered by a laser device; 
• Monochromatic infrared light: infrared light at one wavelength; 
• Polarized light: light can be polarized (vibration of light is going in the 

same direction) or unpolarized (vibration of light is going in all 
directions).  

• Low level laser therapy: therapy by laser used at a very low energy 
level per cm² or time-unit. 

• Multiwave length light: intense pulsed light (broad spectrum lights) with 
multiple wavelengths; 

• Ultraviolet therapy: light therapy using radiation in the ultraviolet range. 
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Table 14 – Types of light therapy 
Laser therapy Any therapy using intense beaming of 

light  

Monochromatic infrared 
light 

Infrared light at one wavelength 

Polarized light Light can be polarized (vibration of light is 
going in the same direction) or unpolarized 
(vibration of light is going in all directions) 

Low level laser therapy Therapy by laser used at a very low 
energy level per cm² or time-unit. 

Multiwave length light Intense pulsed light (broad spectrum 
lights) with multiple wavelengths 

Ultraviolet therapy Light therapy using radiation in the 
ultraviolet range 

3.12.3.1 Quality of studies 
In general the methodological quality of the included studies was poor. 
None of the studies reported on allocation concealment. In the majority of 
studies sequence generation was not clearly described or was performed 
poorly, 208-210, 212-214, 216 and intention-to-treat analyses was not used.207-210, 

212-214, 216 Only four studies reported an a priory sample size calculation207, 

208, 211, 214, of which two were underpowered.207, 211 All studies were single- 
or double blinded, except for one study.213 In appendix 11 the level of 
evidence can be found per outcome after applying the GRADE-
methodology. The evidence base for all outcomes has been rated as being 
of low to very low quality. 
3.12.3.2 Evidence statements 
Light therapy versus control (placebo, sham therapy, or standard 
care) 
• Two studies (n=95) (nursing home patients and patients with a spinal 

cord injury) showed that light therapy is potentially more effective 
compared to standard care to reduce the proportion of PUs (VERY 
LOW QUALITY).211, 214  

• One study (n=79) (nursing home patients) showed that light therapy is 
potentially more effective compared  to standard care to reduce the 
proportion of stage III PUs (VERY LOW QUALITY).211  

• One study (n=16) (patients with a spinal cord injury) showed that light 
therapy may be more effective compared to standard care to reduce 
the proportion of PUs (VERY LOW QUALITY).214  

• One study (n=not reported) (hospitalized patients) reported proportion 
of PUs completely healed (stage II PUs) for light therapy and standard 
care. A p-value < 0.05 was reported (VERY LOW QUALITY).213  

• Two studies (n=228) (geriatric patients and patients with a spinal cord 
injury) showed there is potentially no difference between light therapy 
and control (placebo or sham therapy) to reduce the proportion of 
stage II to IV PUs, the direction of the estimate of the effect favoured 
the light therapy (VERY LOW QUALITY).207, 215 

• One study (n=164) (geriatric patients) showed there is potentially no 
difference between light therapy and placebo to reduce the proportion 
of stage II and III PUs, the direction of the estimate of the effect 
favoured the light therapy (VERY LOW QUALITY).207  

• One study (n=64) (patients with a spinal cord injury) showed there 
may be no difference between light therapy and placebo to reduce the 
proportion of stage II and III PUs, the direction of the estimate of the 
effect favoured the light therapy (VERY LOW QUALITY).215  

• One study (n=164) (geriatric patients) showed there is potentially no 
difference between light therapy and placebo for > 90% healing of 
stage II and III PUs, the direction of the estimate of the effect favoured 
the light therapy (VERY LOW QUALITY).207  

• One study (n=59) (hospitalized patients) showed that light therapy is 
potentially more effective compared  to standard care for > 50% 
healing after 2 weeks of stage II and III PUs (VERY LOW 
QUALITY).213  

• One study (n=59) (hospitalized patients) showed that light therapy is 
potentially more effective compared  to standard care for > 50% 
healing after 3 weeks of stage II and III PUs (VERY LOW 
QUALITY).213  
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• One study (n=16) (patients with a spinal cord injury) showed there 
may be no difference between light therapy and standard care to 
improve healing of PUs, the direction of the estimate of the effect 
favoured the light therapy (VERY LOW QUALITY).214  

• One study (n=16) (patients with a spinal cord injury) showed there 
may be no difference between light therapy and standard care to 
reduce the proportion of PUs not changed, the direction of the 
estimate of the effect favoured either intervention (VERY LOW 
QUALITY).214  

• Three studies (n=111) (nursing home patients and patients with a 
spinal cord injury) showed that standard care may be more effective 
compared to light therapy to reduce the proportion of stage III PUs 
worsened (VERY LOW QUALITY).210, 211, 214  

• Two studies (n=95) (nursing home patients) showed that there may be 
no difference between light therapy and standard to reduce the 
proportion stage III PUs worsened, the direction of the estimate of the 
effect favoured the standard care(VERY LOW QUALITY).210, 211  

• One study (n=16) (patients with a spinal cord injury) showed that light 
therapy may be more effective compared to standard care to reduce 
the proportion of PUs worsened (VERY LOW QUALITY).214  

• One study (n=64) (patients with a spinal cord injury) showed that light 
therapy may be more effective compared to sham therapy to reduce 
the proportion of stage II to IV PUs not changed or worsened (VERY 
LOW QUALITY).215  

• One study (n=81) (nursing home patients) showed that light therapy 
may be more effective compared to standard care to reduce the 
proportion of stage III PU which developed to a stage IV PU (VERY 
LOW QUALITY).211  

• One study (n=?) (patients with a spinal cord injury) reported proportion 
of ulcer decreased in stage (stage III PUs) for light therapy and 
standard care. Only the proportion of the light therapy group was 
reported. No estimate of effect or precision could be derived (VERY 
LOW QUALITY).214  

• One study (n=?) (patients with a spinal cord injury) reported proportion 
of ulcers of unchanged stage for light therapy and standard care. Only 

the proportion of the light therapy group was reported. No estimate of 
effect or precision could be derived (VERY LOW QUALITY).214  

• One study (n=9) (patients with a spinal cord injury) showed that light 
therapy may be more effective compared to sham therapy for 
proportion of stage III and IV PUs reduced to a stage I after three 
weeks (VERY LOW QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) showed that light 
therapy is more effective compared to sham therapy for proportion of 
stage III and IV PUs reduced to a stage II after two weeks (VERY 
LOW QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) showed that light 
therapy may be more effective compared to sham therapy for 
proportion of stage III and IV PUs reduced to a stage II after three 
weeks (VERY LOW QUALITY).215  

• One study (n=163) (geriatric patients) showed there is no difference 
between light therapy and placebo for mean percentage reduction in 
ulcer area of stage II PUs (LOW QUALITY).208  

• One study (n=40) (general population) reported a mean percentage 
reduction in ulcer area for light therapy and standard care. The mean 
for light therapy was 28.5% and -20% for standard care. No estimate 
of effect or precision could be derived (VERY LOW QUALITY).209  

• One study (n=164) (geriatric patients) reported reduction in ulcer area 
(stage II and III) for light therapy and placebo. A p-value of 0.12 was 
reported (VERY LOW QUALITY).207  

• One study (n=163) (geriatric patients) reported a median percentage 
reduction in ulcer area (stage II) for light therapy and placebo. The 
median for light therapy was 100% and 100% for placebo. No 
estimate of effect or precision could be derived (LOW QUALITY).208  

• One study (n=16) (nursing home patients) reported a median 
percentage reduction in ulcer area (stage III) for light therapy and 
standard care. The median for light therapy was 83% and 95% for 
standard care. No estimate of effect or precision could be derived 
(LOW QUALITY).210  
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• One study (n=40) (general population) showed that light therapy is 
potentially more effective compared to standard care for mean cm² 
ulcer area at end of treatment (VERY LOW QUALITY).209  

• One study (n=79) (nursing home patients) showed there is potentially 
no difference between light therapy and standard care for absolute 
reduction in ulcer area of stage III PUs, the direction of the estimate of 
the effect favoured the standard care (LOW QUALITY).211  

• One study (n=79) (nursing home patients) showed there is potentially 
no difference between light therapy and standard care for relative 
percentage reduction in ulcer area of stage III PUs, the direction of the 
estimate of the effect favoured the standard care (LOW QUALITY).211  

• One study (n=40) (general population) reported a mean percentage 
reduction PUSH score for light therapy and standard care. The mean 
for light therapy was 31% and -13.4% for standard care. No estimate 
of effect or precision could be derived (VERY LOW QUALITY).209  

• One study (n=40) (general population) showed that light therapy is 
clinically more effective compared to standard care for mean PUSH 
score at end of treatment (LOW QUALITY).209  

• One study (n=64) (patients with a spinal cord injury) showed there 
may be no difference between light therapy and sham therapy for 
proportion of stage II to IV PUs with a lower PSST score, the direction 
of the estimate of the effect favoured the sham therapy (VERY LOW 
QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) showed that light 
therapy is potentially more effective compared to sham therapy for 
PSST score of stage III and IV PUs at end of study (LOW 
QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) showed there may 
be no difference between light therapy and sham therapy for PSST 
score of stage III and IV PUs at end of treatment, the direction of the 
estimate of the effect favoured the light therapy (VERY LOW 
QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) reported a mean 
percentage reduction PSST score at end of treatment (stage III and 
IV) for light therapy and sham therapy. The mean for light therapy was 

32.2% and 12.9% for sham therapy. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) reported a mean 
percentage reduction PSST score at end of study (stage III and IV) for 
light therapy and sham therapy. The mean for light therapy was 
37.8% and 19.4% for sham therapy. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).215  

• One study (n=40) (general population) showed that light therapy is 
clinically more effective compared to standard care for mean rank of 
PU at end of treatment (LOW QUALITY).209  

• One study (n=40) (general population) reported a mean percentage 
reduction in rank of PU for light therapy and standard care. The mean 
for light therapy was 19.6% and -4.9% for standard care. No estimate 
of effect or precision could be derived (VERY LOW QUALITY).209  

• One study (n=9) (patients with a spinal cord injury) reported a mean 
percentage reduction in PU stage at end of treatment (stage III and 
IV) for light therapy and sham therapy. The mean for light therapy was 
17.9% and 12.5% for sham therapy. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).215  

• One study (n=9) (patients with a spinal cord injury) reported a mean 
percentage reduction in PU stage at end of study (stage III and IV) for 
light therapy and sham therapy. The mean for light therapy was 
35.7% and 25% for sham therapy. No estimate of effect or precision 
could be derived (VERY LOW QUALITY).215  

• One study (n=164) (geriatric patients) reported a time to complete 
healing (stage II and III) for light therapy and placebo. A p-value of 
0.93 was reported (VERY LOW QUALITY).207  

• One study (n=165) (geriatric patients) reported a time to complete 
healing (stage II) for light therapy and placebo. A p-value of 0.58 was 
reported (VERY LOW QUALITY).208  

• Two studies (n=80) (general population and patients with a spinal cord 
injury) there may be no difference between light therapy and sham 
therapy for time to complete healing, the direction of the estimate of 
the effect favoured the light therapy (VERY LOW QUALITY).215, 216  
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• One study (n=16) (general population) showed light therapy is 
potentially more effective compared to sham therapy for time to 
complete healing of superficial PUs (VERY LOW QUALITY).216  

• One study (n=16) (general population) showed light therapy is 
potentially more effective compared to sham therapy for time to 
complete healing (age and initial area as covariates) of superficial 
PUs (VERY LOW QUALITY).216  

• One study (n=64) (patients with a spinal cord injury) showed there is 
potentially no difference between light therapy and sham therapy for 
time to complete healing of stage II to IV PUs (VERY LOW 
QUALITY).215  

• One study (n=59) (hospitalized patients) reported time to 90% 
reduction in ulcer area (stage II and III) for light therapy and standard 
care . The time for light therapy was 5 weeks and 9 weeks for control. 
No estimate of effect or precision could be derived (VERY LOW 
QUALITY).213  

• One study (n=164) (geriatric patients) reported time of reduction in 
ulcer area (stage II and III) for light therapy and placebo. A p-value < 
0.0001 was reported (VERY LOW QUALITY).207  

• One study (n=9) (patients with a spinal cord injury) showed light 
therapy is potentially more effective compared to sham therapy for 
time for stage III and IV PUs to reach a stage II (LOW QUALITY).215  

• One study (n=163) (geriatric patients) reported mean healing rate 
(stage II) for light therapy and placebo. The mean for light therapy 
was 15.1%/week and 10.9%/week for control. No estimate of effect or 
precision could be derived (VERY LOW QUALITY).208  

• One study (n=12) (patients with a spinal cord injury) showed there 
may be no difference between light therapy and standard care for 
mean healing rate, the direction of the estimate of the effect favoured 
the standard care (VERY LOW QUALITY).212  

• One study (n=59) (hospitalized patients) reported healing rate per 
week (stage II and III) for light therapy and standard care. The rate for 
light therapy was 0.298 and 0.2 for standard care. A p-value < 0.05 
was reported (VERY LOW QUALITY).213  

• One study (n=?) (hospitalized patients) reported healing rate per week 
(stage II) for light therapy and standard care. The rate for light therapy 
was 0.317 and 0.204 for standard care. A p-value < 0.05 was reported 
(VERY LOW QUALITY).213  

• One study (n=59) (hospitalized patients) reported constant healing 
rate (stage II and III) for light therapy and standard care. The rate for 
light therapy was 5.3%/day and 3.4%/day for standard care. No 
estimate of effect or precision could be derived (VERY LOW 
QUALITY).213  

• One study (n=?) (hospitalized patients) reported constant healing rate 
(stage II) for light therapy and standard care. The rate for light therapy 
was 5.9%/day and 3.4%/day for standard care. No estimate of effect 
or precision could be derived (VERY LOW QUALITY).213  

• One study (n=16) (patients with a spinal cord injury) reported 
minimum reduction of 50% in ulcer size for light therapy and standard 
care. A p-value of 0.007 was reported (VERY LOW QUALITY).214  

• One study (n=64) (patients with a spinal cord injury) showed light 
therapy may be more effective compared to sham therapy to reduce 
the incidence of hypergranulation in stage II to IV PUs (VERY LOW 
QUALITY).215  

• Three studies (n=260) (geriatric and nursing home patients) showed 
there may be no difference between light therapy and control (placebo 
or standard care) to reduce the incidence of adverse events in stage II 
and III PUs (VERY LOW QUALITY).208, 210, 211  

Laser therapy versus ultrasound/ultraviolet-C 
• One study (n=12) (patients with a spinal cord injury) showed 

ultrasound/ultraviolet-C is potentially more effective compared to laser 
therapy for mean healing rate per week (VERY LOW QUALITY).212  

Ultrasound/ultraviolet-C versus standard care 
• One study (n=12) (patients with a spinal cord injury) showed 

ultrasound/ultraviolet-C is potentially more effective compared to 
standard care for mean healing rate per week (VERY LOW 
QUALITY).212  
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3.12.4 Conclusions 
• Evidence on the effectiveness of light therapy for the treatment of 

pressure ulcers based on 10 RCT’s of low to very low quality is 
unclear with mixed results. As such, no general conclusion can 
be drawn. 

• None of the studies reported harms as a result of the 
interventions. 

• The most common weaknesses were the absence of allocation 
concealment, sequence generation and/or blinding, no use of an 
intention to treat analysis, and small sample sizes. 

3.13 Recommendation for adjuvant therapies 
This recommendation is based on the evidence reports of electrotherapy, 
hyperbaric oxygen therapy, light therapy and negative pressure wound 
therapy.  

Recommendation  Strength of 
Recommendation 

Level of 
Evidence 

As clinical studies failed to 
demonstrate the clinical 
effectiveness of negative pressure 
wound therapy, electrotherapy, 
light therapy, hyperbaric oxygen 
therapy, we cannot recommend any 
of these technologies as routine 
treatments for pressure ulcers.   

Weak Low to 
Very Low 

3.14 Treatment of heel ulcers 
3.14.1 Introduction 
The treatment of heel ulcers may deserve specific scrutiny since they may 
represent a distinct clinical entity in terms of risk and responses to 
treatment. After all, feet are distinct from other body sites for the reasons 
such as a different composition of the skin (e.g. relative high number of 
collagen and elastic fibres); the high number of elderly with neuropathy of 
the lower limbs and the high frequency of circulation problems of the lower 

limbs.52 Therefore this review aimed to study the clinical effectiveness of 
interventions specific for the treatment of heel pressure ulcers.  
3.14.2 Review question 
 What is the most clinically effective method for management of pressure 
ulcers of the heel? 
3.14.3 Clinical evidence 
A Cochrane Review (McGinnis 2011)52 was found for pressure-relieving 
devices for treating heel pressure ulcers, plus one study (Russell 2000)67 
which looked at two different types of mattress. One study looked at topical 
agents – nerve growth factors compared to placebo (Landi 2003)120, this is 
reported in the topical agents review and reported feet and heel ulcers.  As 
this present review focuses on heel ulcers, only one outcome was 
extricable from the study (reduction in ulcer area) as all other outcomes 
related to foot and heel ulcers. One study84  looked at collagenase-
containing ointment compared to hydrocolloid dressing to treat pressure 
ulcers. Meaume (2009)48 looked at ornithine alpha-ketoglutarate, an amino 
acid salt, compared to placebo as a supplement to treat heel pressure 
ulcers.    
No randomized controlled trials were identified regarding repositioning, 
electrotherapy, NPWT, HBOT, debridement, antimicrobials, antibiotics, 
skin massage/rubbing.   
3.14.3.1 Quality of studies 
In general the methodological quality of the included studies was variable. 
Allocation concealment and sequence generation was unclear in two 
studies67, 84. In three studies the use of intention-to-treat analyses was not 
clear67, 84, 120. Three studies48, 67, 84 reported an a priory sample size 
calculation, of which one was underpowered67. All studies were single- or 
double blinded, except for one study.84 In appendix 12 the level of 
evidence can be found per outcome after applying the GRADE-
methodology. The evidence base for all outcomes has been rated as being 
of low to very low quality. 
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3.14.3.2 Evidence statements 
Nimbus system (1 in 2 alternating cycle) versus cairewave system (1 

in 3 alternating cycle) 
• One study (n=113) (care for the elderly units) showed that a nimbus 

system is potentially more effective compared to a cairwave system to 
increase the proportion of patients with completely healed heel 
pressure ulcers (LOW QUALITY).67  

Nerve growth versus placebo 
• One study (n=36) (nursing home patients) showed nerve growth factor 

is clinically more effective compared to placebo in reducing the area 
of heel pressure ulcers (LOW QUALITY).120  

Hydrocolloid dressing versus collagen dressing 
• One study (n=23) (female inpatients with grade IV pressure ulcers) 

showed that a collagen dressing is potentially more effective 
compared to a hydrocolloid dressing to increase the proportion of 
patients with completely healed heel pressure ulcers (VERY LOW 
QUALITY).84  

• One study (n=24) (female inpatients with grade IV pressure ulcers) 
showed collagen dressings are clinically more effective compared to 
hydrocolloid dressings in reducing the time to heal heel pressure 
ulcers. (VERY LOW QUALITY)84  

Ornithine alpha-ketogluterate versus placebo 
• One study (n=160) (elderly inpatients with grade II or IIIg pressure 

ulcers) showed no clinical difference in the rate of complete healing of 
heel pressure ulcers between patients that received 10 sachets of 
ornithine alpha-ketoglutarate compared to placebo (VERY LOW 
QUALITY). 48   

• One study (n=160) (elderly inpatients with grade II or IIIg pressure 
ulcers) showed that ornithine alpha-ketogluterate is potentially more 
effective in reducing the size of pressure ulcers of the heels compared 
to placebo (VERY LOW QUALITY). 48  

• One study (n=160) (elderly inpatients with grade II or IIIg pressure 
ulcers) showed that there is potentially no difference between ornithine 

alpha-ketogluterate and placebo in the reduction of the mean surface 
area of heel ulcers (VERY LOW QUALITY). 48   

• One study (n=160) (elderly inpatients with grade II or IIIg pressure 
ulcers) showed that ornithine alpha-ketogluterate is potentially more 
effective in reducing the size of pressure ulcers of the heels with 90% 
at week 6 compared to placebo (VERY LOW QUALITY). 48   

3.14.4 Conclusions 
• One RCT of low quality compared the effectiveness of two 

different types of alternating mattresses in the treatment of heel 
pressure ulcers. No conclusions about the relative effectiveness 
of pressure relieving devices for healing pressure ulcers of the 
heel could be drawn on this evidence. 

• One very small RCT of low quality showed that nerve growth 
factor is clinically more effective than placebo in reducing the 
heel pressure ulcer area. Given the very small sample size and 
lack of well designed studies that replicate this finding there is 
insufficient evidence to direct clinical practice.  

• One very small RCT of very low quality compared the 
effectiveness of two different dressing types in the treatment of 
heel pressure ulcers. There are indications that collagenase 
dressings are more effective compared to hydrocolloid dressing 
in the treatment of heel pressure ulcers. However, given the very 
small sample size and the methodological limitations, no robust 
conclusions can be drawn on this evidence to direct clinical 
practice.  

• One RCT of low quality compared the effectiveness of a 
nutritional supplement (i.e. Ornithine alpha-ketogluterate) with 
placebo in the treatment of heel pressure ulcers. No conclusions 
about the relative effectiveness of nutritional supplements for 
healing pressure ulcers of the heel can be drawn on this 
evidence. 

• None of the studies reported harms as a result of the 
interventions. 
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3.14.5 Best practices for the treatment of heel ulcers 

Best Practices 

Heels with pressure ulcers should be offloaded maximally. The 
choice of devices to offload the heel could be informed by factors 
such as cost, ease of use, patient comfort, patient preferences, 
anatomical position of the ulcer site. 

For bedridden patients or patients sitting in a chair in backward 
position with the feet up, heel-protection devices should offload the 
heel completely. This can be done by distributing the weight of the 
leg along the calf without putting pressure on the Achilles tendon. 
The knee should be in slight flexion and supported. 

4 DISCUSSION 
4.1 Summary of findings and coherence with other recent 

reviews 
4.1.1 Introduction 
Despite current advances in medicine, surgery and nursing care, pressure 
ulcers remain a major cause of morbidity and mortality. A considerably 
high prevalence of pressure ulcers remains in all healthcare settings. 
Depending on the setting clinicians have a plethora of options at their 
disposal to treat pressure ulcers. Pressure ulcer management involves 
a comprehensive care plan with consideration of all factors contributing to 
and affecting the ulcer and the patient. Pressure ulcer management is 
highly demanding in terms of resources and product costs. The 
economical impact of pressure ulcer treatment is highly variable. This 
variability is linked with pressure ulcer severity (the more severe, the 
longer the time to heal), product costs and resource input. The 
development of a clinical practice guideline supporting clinicians in their 
decision making on the best available evidence is important. The 
challenges of pressure ulcer management are not limited to clinical 
decisions. Besides, financial, emotional, psychosocial, regulatory, and 
medico-legal aspects should be taken into account.  
A large discrepancy exists between the relevance of this topic and the 
availability of methodologically sound clinical studies with a focus on 
pressure ulcer treatment. In general, the included studies (Randomized 
Controlled Trials) for all of the topics being studied are largely under-
powered and have common methodological flaws such as: lack of 
allocation concealment; lack of baseline comparability; lack of blind – or 
independently verified – outcome assessment; poor description of 
standard care and co-interventions. Given these major methodological 
limitations, the results of the studies should be interpreted with caution. In 
the paragraphs below we aim to summarize the most important results, 
study limitations and research recommendations.  
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4.1.2 Nutrition 
The studies about nutritional supplementation for pressure ulcer treatment 
mainly focused on the effect of a standard hospital diet with addition of 
nutritional supplements versus a standard hospital diet alone. Because of 
the significant heterogeneity in terms of patient population (e.g. surgical 
patients, critically ill, nursing home residents), nutritional composition (e.g. 
type, dose, duration), outcome measurements and follow-up period, they 
could not be meta-analysed.  
The evidence included 12 RCT’s of very low quality. The most frequent 
shortcomings were: small sample sizes, absence of intention-to-treat 
analyses, a priori sample size calculation, unclear sequence generation 
and allocation concealment. In addition, in some studies it remained 
unclear if patients were malnourished and/or there was insufficient 
information on the standard hospital diet. 
There is evidence that the addition of nutritional supplements to standard 
hospital diet may be more effective compared to standard hospital diet 
alone for the treatment of pressure ulcers. However, clinical studies did not 
demonstrate the superiority of one nutritional supplementation over 
another. 
Further research with large patient numbers and a sound methodology is 
required to procure evidence for the impact of nutritional supplementation 
on pressure ulcers healing. Consideration should be given as to the 
constituents of the supplement and method of application as well as to the 
baseline nutritional status of the included patients.30, 36  
4.1.3 Redistributing devices 
Pressure relieving and redistributing devices include different types of 
mattresses, overlays and cushions. Their effect is focused on reducing 
pressure and shearing forces.  
The evidence base included 18 RCT’s of very low quality. Since most 
RCT’s were underpowered there is a great risk of failing to detect clinically 
and statistically significant differences. In addition, the majority of studies is 
weakened by methodological shortcomings (no blinding, unclear sequence 
generation, no intention-to-treat analysis). In addition 8 studies had unclear 
allocation concealment and only 9 studies reported an a priori sample size 
calculation.  

There is no conclusive or reliable evidence to suggest the superiority of 
either ‘high-tech’ support surfaces or ‘low-tech’ continuous low pressure 
support surfaces over another for pressure ulcer treatment.217 This lack of 
high quality evidence to determine the relative effects of pressure relieving 
devices for healing pressure ulcers is striking in light of the frequency of 
pressure ulcer occurrence and the overabundance of types of 
redistributing devices (with highly variable cost) that have been 
commercialized.217 
As such, there is an urgent need for independent, well designed, 
sufficiently powered, multi-centred, randomized, controlled trials to 
compare the clinical effectiveness of different types of pressure relieving 
devices for pressure ulcer treatment. In particular, this research should 
compare different devices categories: 
• ‘High tech’ alternating pressure devices with ‘lower-tech’ alternatives 

(such as different types of foam mattresses); 
• ‘High tech’ alternating pressure devices with other ‘high-tech’ 

equipment (such as low-air-loss therapy and air-fluidised beds); 
• ‘High tech’ alternating pressure mattresses (mattress replacement 

systems) with alternating pressure overlays.217  
4.1.4 Debridement 
Debridement can be defined as the removal of dead damaged, or infected 
tissue to improve healing of the remaining healthy tissue. This can be 
achieved by various techniques. This report focused on surgical, 
mechanical, enzymatic methods and the application of maggot 
therapy.  
The evidence regarding the clinical effectiveness of debridement for 
pressure ulcer treatment is based on seven RCT’s and two observational 
studies of very low quality. Besides small sample sizes, serious 
methodological issues were identified in most studies. These issues 
included the lack of allocation concealment, sequence generation and 
intention-to-treat analyses.  
No study about surgical debridement meeting the inclusion criteria was 
found. The other debridement methods (collagenase, dextranomer, sugar, 
egg white, papain/urea, fibrolysis DNAse, hydrocolloid) were evaluated in 
studies with very small sample sizes, leading to unclear and uncertain 
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results. To date, it is impossible to draw a conclusion about the clinical 
effectiveness of the different debridement methods. The three 
observational studies indicated a higher effectiveness compared to 
conservative treatment in terms of change in wound surface and time to 
heal. Nevertheless, given the poor methodological quality of these studies 
no clear conclusions can be drawn. Maggot therapy can currently not be 
used in Belgium due to legislation restrictions.  
Sufficiently powered RCT’s studying the clinical effectiveness of different 
debridement methods on objective outcome measures (e.g. time to 
complete wound healing) are required to enable better guidance of clinical 
practice. In particular, attention should be given to a complete and 
thorough description about the concurrent treatments including secondary 
dressings as well as to a blinded assessment of outcomes.  
4.1.5 Topical agents 
Nowadays, the use of topical agents has become a part of routine care in 
the treatment of pressure ulcers. Various types of topical agents are used 
to treat pressure ulcers. For the purpose of this study, two main groups 
were defined: non anti-bacterial and anti-bacterial agents. The 
development of these categories is artificial and complex. The categories 
were developed based on expert opinion, literature and reports of the 
authors of the included studies.   
The evidence included 47 RCT’s of moderate to very low quality. Since 
most RCT’s were underpowered there is a great risk of failing to detect 
clinically and statistically significant differences. In addition, the majority of 
the studies had unclear sequence generation and allocation concealment, 
and absence of intention-to-treat analysis, and a priori sample size 
calculation. Few studies were single- or double blinded. In addition, the 
rationale for the choice of the ‘comparator treatment’ in the control arm 
was not clear in the included studies. Besides, the description of the 
clinical appearance of the pressure ulcers (exudate level, infection, wound 
edges, surrounding skin) was lacking in most of the studies.  
Clinical studies did not demonstrate the superiority of one type of topical 
agent over another. As such there is an urgent need for well designed, 
sufficiently powered, multi-centred, randomized, controlled trials to 
compare the clinical effectiveness of different types of topical agents to 
treat pressure ulcers. In particular, attention should be given to a complete 

and thorough description of the intervention, and clinical appearance of the 
pressure ulcer. Finally, the topical agent that is subject of the study should 
be compared with a clinically relevant comparator (e.g. alternative topical 
agent or dressing used for same indications).  
4.1.6 Dressings 
A wound dressing aims to promote pressure ulcer healing and/or to 
prevent the wound from further breakdown. A dressing is designed to be in 
direct contact with the wound, generally aiming to maintain a moist wound 
bed, to support granulation/epithelialisation and to promote pressure 
healing and closure. A plethora of different dressing options is currently 
available. Following categories were made: basic dressings (e.g. gauze, 
paraffin gauze and simple dressing pads) and modern dressings (e.g. 
hydrocolloids, hydrogels, foams, films, alginates). The categorisation of 
dressings is complex and artificial. No clear guidance and consensus is 
available in the literature. In this review the categorisation was made 
based on expert opinion, literature and reports of the authors of the 
included studies. 
The evidence included 61 RCT’s of moderate to very low quality. Since 
most RCT’s were underpowered there is a great risk of failing to detect 
clinically and statistically significant differences. In addition, the majority of 
the studies had unclear sequence generation and allocation concealment, 
absence of intention-to-treat analysis, and a priori sample size calculation. 
In few studies the outcome assessor was blinded. In addition, the rationale 
for the choice of the ‘comparator treatment’ in the control arm was not 
clear in the included studies. Besides, the description of the clinical 
appearance of the pressure ulcers (exudate level, infection, wound edges, 
surrounding skin) was lacking in most of the studies. 
Clinical studies indicate that modern dressings are potentially more 
effective than basic dressings but do not illustrate the clinical superiority of 
a particular modern dressing type. As such there is an urgent need for well 
designed, sufficiently powered, multi-centred, randomized, controlled trials 
to compare the clinical effectiveness of different types of modern dressings 
to treat pressure ulcers. In particular, attention should be given to a 
complete and thorough description of the intervention and type of pressure 
ulcers based on category/grade, exudates level, infection status. Finally, 
the dressing that is subject of the study should be compared with a 
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clinically relevant comparator (e.g. alternative topical agent or dressing 
used for same indications). 
4.1.7 Indications for surgery   
Surgery has been indicated to close a pressure ulcer for almost a century. 
It may, for instance, be indicated for full- thickness pressure ulcers when 
conservative measures have failed to heal the pressure ulcer or to achieve 
a more robust repair than could be achieved by conservative treatment. It 
is currently unclear how clinicians reach decisions about when to debride 
and which technique to use. Despite the history of surgery as an 
intervention to close a  pressure ulcer, evidence about its effectiveness is 
absent. There is a need for controlled clinical studies instead of the 
currently published case reports, case series and retrospective chart 
reviews. Research needs to focus on the effectiveness of different types of 
surgery and surgery compared to conventional treatments.30 
4.1.8 Systemic agents 
It is unclear how clinicians decide to prescribe systemic agents in the 
treatment of pressure ulcers. Some clinicians prescribe systemic agents 
for patients with pressure ulcers on the basis of clinical signs of local 
infection. Nevertheless, this review did not offer additional guidance due to 
the absence of controlled studies. This review stresses therefore the need 
to set up RCT’s about the effectiveness of systemic agents in the 
treatment of pressure ulcers with local signs of infection. In particular, 
attention should be given to a clear description of the indications for 
choosing the systematic antibiotic as intervention and referral should be 
made to existing guidelines.   
4.1.9 Electrotherapy 
Electrical stimulation is used for its potential effect in pressure ulcer 
healing, i.e. its influence on the migratory, proliferative and synthetic 
functions of fibroblasts and also on the increasing expression of growth 
factors. Electric treatment modalities include low-voltage direct current, 
high voltage pulsed direct current, low voltage alternating current and 
pulsed electromagnetic field. Pulsed electromagnetic field stimulation was 
out of scope of this review. 
Fourteen RCT’s were included. In general studies were largely 
underpowered and of poor methodological quality.  Frequent 

methodological flaws were lack of intention-to-treat analysis, unclear 
allocation concealment and lack of a priori power calculation.  
The evidence on the effectiveness of electrotherapy is conflicting. However 
the meta-analysis of five studies (n=188) comparing electrotherapy with a 
control treatment (usual care or placebo) suggests that there may be no 
difference between electrotherapy and the control interventions (e.g. usual 
care) for the treatment of pressure ulcers.  
There is a need for independent, well-designed, adequately powered 
multicentre RCT’s to evaluate the contribution of electrotherapy to the 
healing of pressure ulcers. It is recommended that studies clearly describe 
the frequency and duration of treatment, location of wounds and any 
treatment(s) applied concurrently with electrotherapy. It is recommended 
that standard care with electrotherapy as adjuvant therapy is compared to 
standard care alone (or with sham therapy).30  
4.1.10 Hyperbaric oxygen therapy 
Hyperbaric oxygen therapy is the administration of oxygen at pressures 
greater than normal atmospheric pressure. It is used for many indications, 
such as air or gas embolism; Carbon Monoxide poisoning; necrotising soft 
tissue infections. However, no RCT’s were found on the effectiveness of 
the use of Hyperbaric oxygen therapy as an adjuvant therapy in the 
treatment of pressure ulcers stressing the need for RCT’s in this area.  
4.1.11 Negative pressure wound therapy 
With this therapy, a pressure below the atmospheric pressure (i.e. a 
relative vacuum) is used to create suction, which drains the wound and 
influences the shape and growth of the surface tissues in a way that 
promotes healing. Although clinical experts indicated that negative 
pressure wound therapy is an increasingly popular treatment for pressure 
ulcers (mainly category/stage III and IV pressure ulcers), we found only 
two very small RCT’s of very low quality. None of the studies used an 
intention-to-treat analysis and allocation concealment was unclear. In 
addition, a priori power calculation was not done. There was no blinding 
except for outcome assessor in one study. No conclusive statements can 
be made on the effectiveness of negative pressure wound therapy for the 
treatment of pressure ulcers. 
There is a need for well designed, adequately powered RCTs to evaluate 
the effects of negative pressure wound therapy on pressure ulcer healing. 
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In order to determine whether negative pressure wound therapy improves 
the healing of pressure ulcers, a comparison between negative pressure 
wound therapy and a control dressing identical to that used in negative 
pressure wound therapy is required. Perhaps more clinically relevant 
would be RCT’s which compare negative pressure wound therapy with 
dressings that would be commonly used alternatives to negative pressure 
wound therapy and for which there is good evidence of effect available. 
Such RCT’s should preferably be conducted independently of the 
manufacturer.218  
4.1.12 Light therapy 
Light therapy (infrared, ultraviolet, laser, monochromatic, polarized light) is 
a therapeutic method which claims to regulate the biological behavior of 
cells. Evidence on the effectiveness of light therapy for the treatment of 
pressure ulcers is based on 10 RCT’s of low to very low quality. Most 
studies were underpowered and had methodological flaws such as lack of 
allocation concealment, unclear description or poorly performed sequence 
generation and absence of intention-to-treat analyses. Results on its 
effectiveness were mixed. As such there is insufficient evidence in this 
review to give a clear direction for practice. Given the small sample sizes 
and methodological shortcomings of the included studies replication in 
larger, well designed studies preferably independent from the 
manufacturers is required.  
4.1.13 Heel ulcer treatment 
Evidence on the treatment of heel ulcers is very limited. We found: one 
small RCT of low quality that compared the effectiveness of two different 
types of alternating mattresses; one very small RCT of low quality that 
compared nerve growth factor with a placebo; one very small RCT of very 
low quality that compared the effectiveness of two different dressing types 
and one RCT of low quality that compared the effectiveness of the 
administration of a nutritional supplement (i.e. Ornithine alpha-
ketogluterate) compared with placebo. Given the limited, fragmented and 
poor quality evidence no conclusions that can direct clinical practice about 
the treatment of heel pressure ulcers can be drawn. 
Clearly further well-designed trials for the specific treatment options of heel 
pressure ulcers are needed. Consideration needs to be given to the 

population studied. These need to include elderly, vascular, diabetic and 
orthopaedic patients in all settings.52  

4.2 Absence of evidence is not the same as evidence of 
absence  

Based on the evidence reviews we cannot formulate specific 
recommendations on, for instance the type of mattresses, type of modern 
dressing, or which nutritional supplements should be used. However, it 
should be stressed that absence of evidence is not the same as 
evidence for absence of clinical effectiveness.219 In general, the topics 
of this guideline are largely understudied and the (few) published studies 
are generally underpowered to illustrate clinical effectiveness (or rule out 
harm).    
It is clear that vigorous research efforts are needed to improve the body of 
knowledge concerning the treatment of pressure ulcers. For each of the 
topics under study there is a need for more independent, well designed 
multi-centre studies. 

4.3 How to use this guideline 
There is a plethora of treatment options but limited high quality evidence to 
give a clear direction for clinical practice. Nevertheless it can be concluded 
that pressure ulcer treatment requires a patient tailored multi-factorial 
approach including a holistic assessment, a structured ulcer assessment 
and follow up (e.g. photographs and ulcer assessment tools), and an 
individual plan of care that is agreed upon within the multidisciplinary team. 
This individualized care plan includes aspects of wound care (e.g. wound 
cleansing, debridement, dressings, surgical wound closure), symptom 
management (e.g. pain management), primary and secondary prevention 
interventions (e.g. redistributing devices and repositioning) as well as 
systemic interventions that promote wound healing (e.g. nutritional 
support).  
As such this guideline should be considered as a starting point for 
organizations to develop a comprehensive policy that targets all caregivers 
concerned. This includes the development of organization specific 
protocols and procedures that take into account local circumstances. The 
wound care associations (e.g. CNC, WCS, Afiscep) and organisations of 
healthcare professions can support the implementation of this guideline in 
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daily practice by including it on their websites and in their educational 
activities. Some authors220 suggest that healthcare organizations should 
invest in multidisciplinary wound care teams that are responsible for 
supporting clinicians and organizations in making practice informed 
choices. Examples of activities that organizations could employ with the 
support of a multidisciplinary wound care team are: the development of a 
wound care module in the (electronic) patient record, the organization of 
multidisciplinary continuous education, clinical bedside or remote (e.g. 
photographs) wound care consultation, follow-up of investment on patient 
outcomes.  

4.4 Guideline update 
The KCE processes foresee that the relevance of an update would be 
yearly assessed for each published guideline by the authors. Decisions are 
made on the basis of new scientific publications on a specific topic (e.g. 
Cochrane reviews, RCTs on medications or interventions). Potential 
interest for groups of health practitioners is also considered in this process.  
This appraisal leads to a decision on whether to update or not a guideline 
or specific parts of it to ensure the recommendations stay in line with the 
latest scientific developments.  
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