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Why, in the first quarter of the twenty-first century, do 
pressure injuries (PIs) remain a perennial problem for 
patients admitted in the intensive care unit (ICU)? PIs are 
associated with substantial morbidity, thereby burden-
ing the patient and the healthcare system through pain, 
emotional distress, recovery, and prolonged hospitaliza-
tion [1]. ICU patients have one of the highest incidence 
and prevalence rates of PI as they often combine a high 
index of acute illness with underlying conditions (e.g., 
chronic obstructive pulmonary disease) facilitating skin 
breakdown [2, 3]. ICU patients have a nearly fourfold 
higher risk for hospital-acquired PI compared to non-
ICU patients [4]. International data from 1117 ICUs in 
90 countries highlighted an ICU-acquired PI prevalence 
of 16.2% (95% confidence interval [CI], 15.6–16.8) [5]. 
Compared with countries with a high-income economy, 
the prevalence of ICU-acquired PIs appears higher in 
low- and lower–middle-income economies (odds ratio 
1.8, 95% CI 1–3.3) [5]. Nearly one-third of all PI occur on 
the sacrum and heels [2, 5]. Device-related PIs accounts 
for up to 74% of all reported ICU-acquired PIs [6]. Albeit 
that generic PI risk scores have demonstrated their value 
in non-ICU populations, prediction of ICU-acquired PIs 
remains challenging because of variations in heterogene-
ity, and the determinative importance of local case-mix, 
and organizational factors [7, 8]. Anyhow, ICU-specific 
risk factors often include aspects of organ support such 
as vasopressor use, mechanical ventilation, and renal 

replacement therapy [5]. Therefore, ICU patients repre-
sent a unique population where the risk for PIs is argu-
ably different in many ways from other patient groups.

Knowledge gains and prevention improvements
PI preventative strategies have a solid base and, with 
knowledge gained, the arsenal of preventative measures 
is growing. However, most of these insights are derived 
from studies outside the ICU [1]. Therefore, their value in 
high-risk ICU patients remain often uncertain. Neverthe-
less, there are two areas where advances in ICU-acquired 
PI prevention have been made: continuous bedside pres-
sure mapping (CBPM) [9, 10] and prophylactic dressing 
use [11, 12].

Reducing the pressure at the interface between the 
body and the support surface (mattress) is a cogent clini-
cal intervention to reduce PI development [1]. CBPM 
uses a pressure sensing mat integrated into the support 
surface and connected to a visual three-dimensional 
computer display at the patient’s bedside of a full-body 
graphic pressure image using colors and analysis of peak 
pressures. Clinicians can use the image as a guide to 
adjust the patient’s position to reduce pressure. Data from 
CBPM can guide individualized timing of repositioning, 
adherence to a repositioning schedule, and the effective-
ness of off-loading measures. Repositioning should aim 
for maximal off-loading of all bony prominences and 
redistribution of pressure [1]. However, as patients may 
be hemodynamically unstable and potentially unable to 
be repositioned, CBPM may assist clinicians in making 
incremental position changes or micro-shifts to decrease 
areas of high pressure.

CBPM has been shown to assist in PI prevention. 
Reports from a randomized trial showed a reduced ICU-
acquired PI rate with use of CBPM [9]. Similarly, follow-
ing the introduction of CBPM, another study showed a 
reduction in not only the number of ICU-acquired PIs 
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but also the severity of PIs resulting in significant cost 
savings [10].

Pressure mapping does have some shortcomings, 
including variations in the reporting and display of pres-
sures, and differences in measurable peak pressures 
among manufacturers. Still, the CBPM visual display pro-
vides data that can augment the assessment of the ana-
tomical areas of potential tissue damage. Pressure alone 
is not a reliable indicator of risk for skin breakdown as 
pressure is not the only risk factor. Interface peak pres-
sures of comparable values will result in different tissue 
loads in different individuals depending on individual 
body morphology. However, the cost of CBPM can be 
difficult to justify in resource-limited countries, thus 
contributing to a lack of uptake. In these circumstances, 
regular repositioning and use of alternating pressure air 
mattresses are recommended [1].

A second area where progress have been achieved is 
the application of prophylactic dressings. This strategy, a 
supplement standard PI prevention approach, has gained 
considerable momentum as acknowledged in the current 
guidelines [1]. Dressings, such as foams, films and hydro-
colloids, when applied to skin surfaces provide a cush-
ioning layer between the support surface and the skin. 
This is postulated to redistribute pressure and shear, and 
potentially reduce excessive skin moisture thereby lower-
ing PI risk [1, 11]. Multilayer dressings may reduce sheer 
and compression forces by horizontal transposition of 

the dressing layers relative to each other and a sufficiently 
large dressing allows the transmission of shear forces to a 
wider area away from the anatomical area of interest.

A systematic review of the effectiveness of prophylac-
tic sacral dressings to prevent PIs, included six studies 
that all compared the intervention to standard care [10]. 
However, four of the six studies were conducted on one 
dressing type. Moderate effectiveness of prophylactic 
dressings was reported with an overall relative risk indi-
cating that prophylactic dressings reduced sacral PI risk 
by 83% in the subgroup of patients in the ICU [12]. Pro-
phylactic dressings may also be potentially cost-effective 
where 22 patients reportedly need to be treated to pre-
vent one PI [12]. Importantly, the superiority of one 
dressing over another remains unproven [1, 12].

This intervention was widely accepted during the cor-
onavirus disease 2019 (COVID-19) pandemic where 
patients were proned for prolonged periods [13, 14]. One 
quality improvement report described the effectiveness 
of prophylactic dressings in preventing facial PI among 
proned patients where 17 of 25 patients in the no dress-
ing group developed a PI compared to 6 of 24 patients in 
the dressing group (p = 0.003) [15]. Prophylactic dress-
ings remain an adjunct to PI prevention strategies. The 
application of an adhesive dressing to an at-risk part of 
the anatomy does not mean that visual skin inspections 
should occur less frequently. Regular visual skin inspec-
tion is a key component of PI prevention [1].

Fig. 1 Practical suggestions for pressure injury prevention
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Practical suggestions for clinicians
There are valuable lessons to be learned from under-
standing knowledge gains in PI prevention. All ICU 
patients are at high risk for PI development with some 
being at very high risk. Figure  1 presents six practical 
approaches to alleviate PI development. However, we 
posit that using these strategies as a bundle may evidence 
greater effect.

Take‑home message
PIs remain a constant problem for ICU patients due to 
their multiple risk factors and the nature of their criti-
cal illness. Although knowledge has been gained in the 
use of prophylactic skin dressings and CBPM, further 
work is needed to address different dressings, dressings 
in head-to-head trials, and interventions to improve 
repositioning.
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