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ABSTRACT

Objective Patients in the intensive care unit (ICU) have
increased risk of pressure injury (Pl) development due to
critical illness. This study compared two silicone dressings
used in the Australian ICU setting for sacral Pl prevention.

Design A cluster-controlled clinical trial of two sacral
dressings with four alternating periods of three months'
duration.

Setting A 10-bed general adult ICU in outer-metropolitan
Brisbane, Queensland, Australia.

Participants Adult participants who did not have a sacral
Pl present on ICU admission and were able to have a
dressing applied for more than 24 hours without repeated
dislodgement or soiling in a 24-hour period (>3 times).

Interventions Dressing 1 (Allevyn Gentle Border Sacrum™,
Smith & Nephew) and Dressing 2 (Mepilex Border Sacrum™,
MélInlycke).

Main outcomes measures The primary outcome was the
incidence of a new sacral Pl (stage 1 or greater) per 100
dressing days in the ICU. Secondary outcomes were the
mean number of dressings per patient, the cost difference of
dressings to prevent a sacral Pl and product integrity.
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Results There was no difference in the incidence of a new
sacral Pl (0.44 per 100 dressing days for both products, p
= 1.00), the mean number of dressings per patient per day
(0.50 for both products, p = 0.51) and product integrity (85%
for Dressing 1 and 84% for Dressing 2, p = 0.69). There was
a dressing cost difference per patient (A$10.29 for Dressing
1 and A$28.84 for Dressing 2, p < 0.001).

Conclusions Similar efficacy, product use and product
integrity, but differential cost, were observed for two
prophylactic silicone dressings in the prevention of Pls in
the intensive care patient. We recommend the use of sacral
prophylactic dressings for at-risk patients, with the choice of
product based on ease of application, clinician preference
and overall cost-effectiveness of the dressing.

INTRODUCTION

Pressure injury (Pl) prevention is paramount to safe and
effective care within any health care facility. Patients in
the intensive care unit (ICU) have increased risk of PI
development due to critical illness, which predisposes a
person to acute skin failure, and other factors including
supine positioning and elevating the head of the bed to 45°,
which exposes the skin of the sacrum and heel to greater
pressure’. As a consequence, the ICU often has the highest
reported rates of Pl incidence within acute care facilities?®.
A recent systematic review of Pls in adult intensive care
patients identified that sacral Pls were the most common
Pls occurring in 27-48% of patients'. Prophylactic silicone
dressings are one prevention strategy to maintain sacral skin
integrity that has proved beneficial in reducing the incidence
of Pls in the ICU%%.

There is a growing body of evidence related to the
effectiveness of silicone-based products to prevent sacral
Pls®*8. A recent ICU study by Kalowes et al. showed that the
onset of Pls in patients receiving standard care was 5.9%
compared to 0.7% in patients where a prophylactic silicone
dressing (Mepilex Border Sacrum™) was used®. A study of
another prophylactic silicone dressing (Allevyn Life™) in an
elderly patient group with hip fractures, found the adjunct
use of a silicone-based dressing decreased the rate of PI
development from 15.4% to 4.5%°. There is little comparative
information, however, on various silicone-based products
available in Australia for the prevention of sacral Pls. The aim
of this study was to explore whether there was a difference
in sacral Pl prevention between two prophylactic silicone
dressings used in the Australian ICU setting: Dressing 1
(Allevyn Gentle Border Sacrum™, Smith & Nephew) and
Dressing 2 (Mepilex Border Sacrum™, Mdlnlycke). Our null
hypothesis was that there was no difference in Pl onset with
the use of either prophylactic dressing.

METHODS

Study design

The two prophylactic sacral dressings (2PSD) study utilised
a cluster-controlled clinical trial design to compare the
effectiveness of two silicone dressings in a general adult

ICU at Redcliffe Hospital®. Redcliffe Hospital is an outer-
metropolitan public teaching hospital in Brisbane, Queensland,
Australia. The ICU has 10 beds, seven of which are ventilated,
with a case mix that includes all diagnostic categories, except
neurosurgical, cardiothoracic, burns and major trauma.

Adult participants (>18 years) were enrolled into the study within
48 hours of their admission to ICU. Patients were excluded from
the study if they had a PI present on admission to the ICU, had
dislodged or soiled a sacral dressing more than three times in
a 24-hour period or were unable to have a dressing applied for
more than 24 hours. Recruitment for the study took place over
a period of 18 months from 17 February 2016 to 17 August
2017. During this time, participants were allocated to one
dressing type based on clusters of three monthly allocations
of each product, alternating between Dressing 1 and Dressing
2, that is, three cycles each. This allocation strategy was
chosen to minimise the potential impact of seasonal variation
on patient admissions in the ICU. Participants recruited into
one dressing group stayed within this allocated group during
changeover periods. Prophylactic dressings were utilised in
conjunction with standard Pl prevention strategies in the unit,
which includes 2-4 hourly repositioning for clinically stable
patients, specialised low air-loss beds and the use of adjunct
repositioning and turning aids. There were no changes in
standard PI prevention strategies during the study period. A PI
risk assessment using the Waterlow Score was conducted on
admission to the ICU with a score >20 indicative of a very high
risk of Pl development*'.

Study interventions

Two sacral dressings were compared. Dressing 1 is a five-
layer product that has a silicone adhesive contact layer
(silicone gel adhesive), a hydrocellular foam (polyurethane),
an absorbent core (cellulose fibre and polyacylate particles),
a protective masking layer (hydrophilic polyester yarn) and a
breathable film with padding support (polyurethane film)''2,
Dressing 2 is five-layer silicone product that has a perforated
silicone wound contact layer (Safetac® technology), an
absorbent core made of three layers, a thin sheet of
polyurethane foam, a piece of non-woven fabric and a layer
of absorbent polyacrylate fibre on a polyurethane film13,

Prior to the commencement of the study, education was
delivered to all ICU nursing staff on Pl assessment. This was
conducted by the principal investigator (MS), a clinical nurse
consultant for the wound management service. The research
assistant (WB) provided ongoing support and education
throughout the study period to ICU staff and was responsible
for data management. The confirmation of Pl development
and staging was conducted by the principal investigator (MS)
or the wound management team (the clinical experts) within
the hospital.

Study outcomes

The primary outcome was the incidence of a new sacral Pl
per 100 dressing days in the ICU. A new sacral Pl was defined
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as a new localised injury to the skin or underlying tissue rated
as stage 1 (non-blanchable erythema) or worse (tissue injury)
commensurate with international definitions'. Secondary
outcomes were the mean number of dressings per patient,
the cost difference of dressings to prevent a sacral Pl (cost-
effectiveness) and product integrity. Cost-effectiveness was
defined as the average cost of dressings per patient in each
group divided by the proportion of patients without a sacral
Pl. The cost of product at the time of the trial was A$10.29
for Dressing 1 (dimensions 17.2 x 17.5 cm) and A$14.42 for
Dressing 2 (dimensions 18 x 18 cm). Product integrity was
defined as the product remaining intact in the appropriate
location since the last inspection, as opposed to the need
for reapplication of the product after skin inspection or due
to rolling of edges, and reported as a percentage of the total
inspections (assessed twice-daily). Skin integrity, including PI
staging, was assessed each shift by clinical nursing staff and
confirmed by the wound management service.

Statistical analysis

Categorical variables are reported as number and percentage;
continuous variables are reported as mean and standard
deviation (SD) or median and inter-quartile range (IQR)
depending on whether or not data were normally distributed.
Baseline differences were assessed by chi-square test or
Fisher's exact test (for categorical data) and a student’s
t-test (normal data) or Mann-Whitney U test (non-normal
data). The primary and secondary outcomes were evaluated
using an intention-to-treat analysis of all eligible patients. The
primary outcome was compared between the two groups
using Poisson regression. The 95% confidence interval for

the incident rate is reported. Secondary outcomes (mean
number of dressing changes and cost-effectiveness) were
compared between groups using a student’s t-test or Mann-
Whitney U test, depending on whether or not normality
assumptions were achieved. Product integrity was compared
between groups using a Pearson chi-square test. A two-
sided p-value < 0.05 was considered statistically significant.

A priori sample size calculation indicated 200 participants
were required in each group to achieve 90% power to detect
a difference in incidence rate of 4/100 dressing days versus
2/100 dressing days (a 0.5 hazard rate) with an alpha of 0.05.
Statistical analysis was conducted using SPSS version 25
(IBM, Armonk, NY). MedCalc version 18 (Belgium) was used
to compare Pl incidence rates.

Ethical considerations

This study was approved by The Prince Charles Hospital
Human Research Ethics Committee. The need for individual
consent was waived as the use of silicone prophylactic
sacral dressings is standard practice within the ICU.

RESULTS

Participant demographics

During the study period, 538 patients were assessed for
eligibility with a total of 302 participants included in the
analysis (Figure 1). There were 129 participants in the
Dressing 1 group and 173 in the Dressing 2 group. There
were no reported adverse effects from either prophylactic
silicone dressing. Table 1 reports baseline characteristics for
participants in the two dressing groups.
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Incidence of sacral pressure injuries

Two participants developed Pls in the Dressing 1 group
(2/129) and three developed Pls in the Dressing 2 group
(8/173). None of the participants who had a Pl on other bodily
sites at ICU admission (n=9) developed a sacral Pl during
the study. The number of dressing days in each group was
452 days and 677 days, respectively. The primary outcome,
incidence of a new sacral Pl per 100 dressing days, was not
statistically different between groups (Table 2).

Secondary outcomes

Secondary outcomes are reported in Table 2. Of the 302
participants recruited to the study, the intervention was
discontinued in 17.5% (n=53) due to the dressings being
repeatedly soiled or not able to withstand loose stools.
Intervention discontinuation frequency between Dressing 1
and Dressing 2 were similar (n=23 or 17.8% and n=30 or
17.3% respectively: Figure 1). There was a difference in the
cost of dressings per patient, with no differences in the other
secondary outcomes.

DISCUSSION

This study found no difference in the primary outcome,
the incidence of sacral Pl development, between the two
prophylactic silicone dressings investigated. We observed
an overall low incidence of Pl development during the study
(0.44 per 100 dressing days) with a prevalence of 1.7% and
1.6% for the Dressing 1 and Dressing 2 group, respectively,
supporting the effectiveness of both interventions. There
was no difference between groups in terms of the number
of dressings used per patient, intervention discontinuation
due to soiling or product integrity. There was significant cost
difference of A$18.55 per patient in favour of Dressing 1.

Our PI incident rate matched other study outcomes after
prophylactic dressings were implemented. For example, a
randomised controlled trial by Santamaria et al. showed the
application of a multi-layer foam dressing (Dressing 2) to the
sacrum and heels reduced the onset of new PI in the ICU by
10%, that is, 13.1% in the standard care group compared to
3.1% in the prophylactic dressing group®. Walsh et al. reported
a5.5% decline in sacral Pls following implementation of sacral
silicone foam dressings (Dressing 2) from 12.5% in the year
prior to silicone dressing implementation to 7% in the post-
implementation year®. Chaiken similarly reported a 35-month
prevalence rate for sacral Pls of 13.6%, which decreased to
1.8%, an absolute reduction of 11.8%, following the routine
application of prophylactic silicone dressings (Dressing 2)8.
In earlier investigations, Brindle reported on 93 ICU patients
in a three-month period and observed that out of a group
of 41 high-risk patients in whom prophylactic silicone foam
was applied to the sacrum, no patients developed a PI.
During the same study period, three in the group without
prophylactic sacral dressings developed Pls (3/52 or 5.8%)
and three in the high-risk group (3/41 or 7.3%) developed Pls
after the intervention was ceased.

The effectiveness of Dressing 2 against no dressing has
been shown in five studies*®. However, Dressing 1 has
only recently been investigated for effectiveness®'2. Byrnes
et al. conducted a prospective, non-randomised, quasi-
experimental observational study of Dressing 1 in the ICU
and found that prior to the implementation of the silicone
dressing the Pl incidence over a seven-month period was
6.98 per 1000 patient days. In the proceeding seven months
with the implementation of the prophylactic silicone dressing,
the PI incidence decreased to 3.40 per 1000 patient days.
Our study contributes to the evidence base by comparing
both dressings in a similar population of critically ill patients
at high risk of PI development.

In regard to product integrity and protecting skin from soiling,
we found that neither product was able to withstand loose
stools. The reason for this was that stool would be trapped
under the silicone dressings or would lead to removal of
the product due to its loss of adhesion. The risk of leaving
soiled dressings in situ would increase the risk of skin
breakdown and development of incontinence-associated
dermatitis (IAD). Furthermore the use of silicone dressing
is not recommended in preventing IAD'S'6. This study did
not explore the relationship between prophylactic silicone
dressing and IAD, nor the relationship between IAD and PI,
thus we are unable to comment on this further.

There are a number of limitations of this study that deserve
mention. We were not able to achieve the intended sample
size due to a lower than expected recruitment rate and
funding limitations. As a consequence, we were only able to
achieve 76% of the intended sample size, which increases the
chance of a type Il error in terms of product effectiveness and
performance. The baseline Pl incidence was overestimated
in sample size calculations, having a similar impact on
decreasing the power to detect a difference in Pl incidence if
one did exist. Despite this, the high degree of concordance
in findings suggest the likelihood of this is small. A further
limitation of the study is that ICU staff contributed to data
collection with the potential for missing data on the number
of dressing changes. Therefore, this may have had some
impact on secondary outcomes with the potential for results
to be underestimated. However, the degree to which this
occurred could not be estimated.

Finally, staff experience with use of both dressings was not
systematically evaluated, therefore clinician preference could
not be reported upon.

In conclusion, this study provides comparative evidence
for two prophylactic silicone dressings used in Australia to
prevent sacral Pls in the ICU population with no significant
difference in overall performance observed, but an associated
cost difference. Our study supports previous research
reporting the benefits of prophylactic silicone dressings
in conjunction with standard Pl prevention strategies in
preventing Pls. We recommend use of sacral prophylactic
dressings for at-risk patients with the choice of product
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Table 1: Baseline characteristics and pressure injury-related variables

Characteristic Dressing 1 Group Dressing 2 Group Statistical significance
n=129 n=173 (Prvalue)
n (%), mean = SD or n (%), mean (£SD) or
median (IQR) median (IQR)
Age, years 56 +19 58 + 17 0.52
Gender, male 73 (56.6) 103 (59.5) 0.61
Reason for admission 0.58
Surgical 16 (12.4) 26 (15.0)
Medical 86 (66.7) 118 (68.2)
Trauma/drug overdose 27 (20.9) 29 (16.8)
Mechanical ventilation, yes 73 (56.6) 89 (561.4) 0.38
APACHE Il score 20.2 + 8.1 21977 0.11
Mobility prior to admission 0.54
Ambulant 106 (82.2) 149 (86.1)
Chairbound 5(3.9) 7 (4.0
Bedbound 18 (14.0) 17 (9.8)
Weight, kg 80 (70-100) 86 (70-106) 0.36
Body mass index* 28 (24-34) 29 (24-35) 0.66
Waterlow Score 221741 22.0 6.7 0.85
Sacral skin assessment 0.42
Intact 123 (95.3) 168 (97.1)
Blanchable erythema 6 (4.7) 5(2.9)
Pl present on admission 0 0
Pl (other regions) 2 (1.6) 7 (4.0 0.31
Nutritional intake/status 0.81
Nil by mouth 35 (27.6) 48 (27.7)
Parenteral 2 (1.6) 5(2.9)
Nasogastric 50 (39.4) 72 (41.6)
Oral 40 (31.5) 48 (27.7)

*Missing values (3 and 2 for Dressing Group 1 and 2, respectively).
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Table 2: Study and ICU outcomes

Outcome or characteristic Dressing 1 Group Dressing 2 Group Statistical significant
(p-value)

n=129 n=173

Incidence of new sacral PI, per 0.44 (95% CI: 0.053-1.6) 0.44 (95% CI: 0.091-1.3) 1.00

100 dressing days

Dressings per patient per day 0.50 (0.40-1.00) 0.50 (0.44-1.00) 0.51

Dressings per patient (total) 1(1-3) 2 (1-3) 0.32

/per day 0.50 (0.33-1.00) 0.50 (0.33-1.00) 0.80

Dressing cost per patient (total), $ | 10.29 (10.29-30.87) 28.84 (14.42-43.26) <0.001

- Per day* 5.15 (3.43-6.86) 7.21 (4.81-9.61) <0.001

Cost-effectiveness, $* 22.44 32.74 N/A

Product integrity (intact on skin 85 84 0.69

inspection, twice daily), per cent

Duration on the study, days* 2 (1-5) 2 (1-6) 0.66

*Cost was based upon dressing cost (contracted cost to the hospital) of A$10.29 for Dressing 1 and A$14.42 for Dressing 2

**Distribution equivalent to ICU length of stay.

based on ease of application, clinician preference and overall
cost-effectiveness of the dressing.
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