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ABSTRACT

Background
Ventilating the critically ill patient with acute
respiratory distress syndrome in the prone position
is a lifesaving strategy, but it is coupled with adverse
consequences such as the development of pressure
ulcers.

Aim
To develop evidence-based recommendations for
critical care clinicians in a concise, simple and visual
practice guidance document.

Methods

A gap analysis study conducted by the Skin Integrity
Research Group and the Swedish Centre for Skin
and Wound Research (currently submitted to a peer-
reviewed international journal) formed the basis for
the practice guidance document. The gap analysis
study reviewed which guidelines, equipment/devices
and other digital resources were available during a
systemic, comprehensive literature and digital search
conducted between August and November 2020.
An international expert panel reviewed the identified
gaps and provided their feedback. The information
from the comprehensive search provided the
foundation for the design of the practice guidance
document.

Findings
The “PRONEtect (Prone & Protect) practice guid-
ance document — skin care considerations for the
patient in the prone position” was developed by the
research team, reviewed and approved by the ex-
pert panel and then launched on public platforms
in December 2020.

Conclusions
The PRONEtect document’s recommendations
could assist clinicians in reviewing key considerations
for tissue damage prevention in patients in the prone
position.

Implications for clinical practice

To date, the document has been translated into eight
languages, and some critical care units have updated
their prone protocols according data presented in
this document. This will be a dynamic document
and revised as more evidence-based practices and
technologies become available, specifically for prone
ventilation and the prevention of tissue damage.

INTRODUCTION
Mechanical ventilation in the prone position is
a life-saving therapy for the critically ill patient

with moderate to severe acute respiratory distress
syndrome (ARDS) and has been used worldwide
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since its introduction in the late 1970s.! The
Proning Severe ARDS Patients (PROSEVA) trial?
— a hallmark study published in the New England
Journal of Medicine in 2013 — solidified prone
ventilation as the standard of care when the results
showed that an early and prolonged prone position,
that is, for more than 16 hours/day, for patients
with severe ARDS decreased their mortality at 28
and 90 days. At 28 days, the prone position group’s
mortality rate was 16%, compared to 32.8% in the
supine position group; at 90 days, the prone position
group’s mortality was significantly lower (P<0.001),
at 23.6%, compared to 41% in the supine group,
with a hazard ratio of 0.44 (95% CI, 0.29-0.67).
The efficacy of prone ventilation is due, in part,
to a reduction of lung compression by the heart
and abdominal organs, the reversal of atelectasis,
increased homogeneous pulmonary aeration, alveolar
recruitment, the minimisation of ventilator-induced
barotrauma and the drainage of pulmonary secretions
— all of which lead to improved gas exchange.?? The
rapid spread of SARS-CoV-2, a novel coronavirus
(also known as COVID-19),4 has resulted in an
increased number of patients presenting with typical
ARDS-type pathological lung changes, prompting

intensive care units to adopt prone positioning,.

Unfortunately, prone posturing is not free from ad-
verse events, such as endotracheal tube obstruction,
unplanned extubations, tachy- and bradyarrythmias,
loss of venous and arterial access, cardiac arrests and
pressure ulcer (PU) development.> Major airway
complications and PUs are the most prevalent among
these complications.® Mora-Arteaga and colleagues’
reviewed seven randomised trials (2119 patients) and
found that PU development in the prone position
was the most frequently observed adverse event, at
34% (OR: 2.19; 95% CI: 1.55-3.09; p<0.0001; 7
0%). The 2017 meta-analyses and systematic review
by Munshi and colleagues,® reviewing three stud-
ies>?10 with a total of 1,109 participants, concluded
that the prone position poses a higher risk for the
development of PUs compared to the supine position

(RR 1.22, 95% CI 1.06-1.41, 2.0%).

When in the prone position, there is an increased risk
of developing a PU because the patient remains in
this position for 16 hours or longer (up to 24 hours),
and without the ability to turn sideways as easily as
a patient in the supine position. More bony areas
and thinner, soft tissue masses (e.g., at the forechead

and chin) are exposed to the sustained weight of the

body while in the prone position, compared to lying
dorsally. Areas most affected by prolonged pressure
and shear forces in the prone position are the face,
chest, genitalia and lower costal margins, iliac crest
and anterior bony prominences (knees, tibial crest,
dorsum of feet), including medical device-related
PUs, especially due to securement devices and
endotracheal tubes.!!

Other threats to skin integrity while in the prone
position include moisture-associated skin damage
resulting from increased respiratory secretions,
fever, incontinence, skin tears due to mechanical
forces when repositioning the patient and medical
adhesive-related skin injuries due to the multitude

of tapes and securement devices.

Figures 1 and 2 are photos of patients who were in the
prone position for 16 hours during the first wave of
COVID-19. The patient in Figure 1 developed Stage
1 and 2 PUs on the knees, while the patient in Figure
2 developed extensive unstageable PUs on the chest.
The pillows used to relieve and prevent pressure on
the abdomen moved lower than the area originally
intended, causing increased pressure on the chest.
The author of the photos provided formal consent
to use both photos for this publication.

Prone positioning might not be an unfamiliar
intervention, but its widespread use during the
COVID-19 pandemic prompted the Skin Integrity
Research (SKINT) group at Ghent University
(Belgium) and the Swedish Centre for Skin and
Wound Research SCENTR (Sweden) to investigate
(via a gap analysis study) what resources (guidelines,
equipment, devices, educational tools) are available to
assist clinicians in managing patients and preventing

tissue damage.

At the stage of concluding the results of the gap
analysis study, the second surge of COVID-19 in-
fections started in many countries, and the research
group realised that it was timely and important to
immediately provide clinicians with evidence-based
recommendations for the patient in the prone po-
sition. Thus, this gap analysis formed the basis for
the development of the PRONEtect (Prone & Pro-
tect) practice guidance document — skin care con-
siderations for the patient in the prone position.
The goal of the PRONEtect practice guide was to
provide a simple, non-text heavy, visual and concise

document that included a one-page checklist for
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Figure 1: Patient with Stage 1 and 2 pressure

ulcers on the knees. Credit source: V. Hanssens.

clinicians working with patients in the prone position
in critical care.

METHODS

Based on the results of a gap analysis study completed
at the end of November 2020, a practice guide was
developed (currently submitted for peer review and
publication). The gap analysis study reviewed what
resources are available to prevent tissue damage to
patients in the prone position using the following
methods:

1. Systematic literature and digital search between
August and November 2020. An electronic database
search for existing guidelines and key articles
was conducted using Medline on the PubMed
interface, CINAHL and The Cochrane Library.
Digital searches were made to find all possible aids/
tools (equipment, devices) that clinicians can use,
either to assist in the prone manoeuvre or, mainly,
to aid in minimising tissue damage. Media searches
included YouTube videos, social media, industry
websites and virtual conferences to broaden the
search. If a study was found to mention a certain
device, information regarding that device was

gathered via the same method.

2. Evidence collection of equipment and devices.
When devices were identified that might help to
prevent tissue damage, the website was searched

for clinical evidence of efficacy, and if this was not

Figure 2: Patient with unstageable pressure ulcers

on the chest. Credit source: V. Hanssens.

found, direct email or online enquiries were made
through the relevant company’s website. The aim
was not to evaluate individual studies, but rather to
collect the available evidence and list it according

to the hierarchy of evidence.!?

3. International expert consultation. Clinicians
and researchers known as experts in skin integrity
and tissue viability were invited to be part of an
11-member international expert advisory panel.
This group of experts’ knowledge covered both
the basic science and bioengineering aspects of
the issue and possessed the relevant medical/
clinical expertise. A wide geographical spread
(eight countries) was considered: two experts
were from the United States; three were from
Belgium; and one expert each was from Chile,
Canada, Finland, Israel, Australia and South
Africa. The role of the expert panel was to review
the identified gaps, following completion of the
comprehensive literature and digital review and
evidence assessment by the research team during
two recorded online sessions (25/26 November
2020). These sessions aimed to gather experts’
feedback, suggestions and evidence-based opinions
on the current state of abdominal positioning and
tissue injury prevention guidelines, equipment/

devices, training and the need for future research.

Based on the results of the gap analysis study, the
SKINT and SCENTR groups developed a draft

JOURNAL OF WOUND MANAGEMENT
OFFICIAL JOURNAL OF THE EUROPEAN WOUND MANAGEMENT ASSOCIATION

33



34

SCIENCE, PRACTICE AND EDUCATION

ARDS, COVID-19* AND BEYOND

for the patient in prone position

The patient with acute respiratory distress syndrome (ARDS) is offen placed in the prone position
(PP) to improve oxygenation and survival,' however — PP increases skin vulnerability fo breakdown
i.e. pressure ulcers (PUs), medical device-related PUs (MDR-PUs), and moisture-associated skin

damage (MASD).2 2

The incidence of pressure ulcers is higher in PP versus in the supine position,* therefore it is critical to

employ preventative strategies.

===~ CONSIDERATIONS: --------==-=-=--~ .

. PRONE Adequate number of staff available (5-7).
. team  Skilled in the prone manoeuvre. '

+ kits needed for PP; readily available at
. bedside. Checklist on-hand.

. Patient No contra-indications for PP. !
Procedure explained to family. H

PRESSURE POINTS:

\
\
\

\

<70\ Ebow
Forehead , | - Shoulder
|

Cheeks |
Nose |
Under/around medical devices

/

3 STEP APPROACH: 1 2

*Coronavirus disease 2019

KEY

CONCERNS:

Pressure points for potential PU development

Medical device-related PUs
Endotracheal- and nasogastric tubes, catheters, efc.

Moi
Pron

Skin

sture-associated skin damage
e positioning increases saliva on the chin/face.

manifestations due to COVID-19 infection®

Medical adhesive-related skin injuries

Skin
Relar

tears
ted to medical adhesives and potential frauma during

patient turning.

\  Genitalia

Penis
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tibial crest
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Dorsum of
feet & toes

Anterior pelvic bones
(iliac crests, ischium, symphysis pubis)

N \
Chin Clavicle  chest/Breasts/Ribs

2020 Skin Integrity Research Group | www.skintghent.be/en

Figure 3: PRONE:tect practice guidance document: Title and introductory page.

practice guidance document in December 2020. The
international expert group was invited to review the
document in detail and to provide their feedback.
Their recommendations were consolidated and, with
the third round of review, all experts approved the
guidance document.

RESULTS
The PRONEtect guidance document was launched
publicly on social media (LinkedIn and Twitter) and
on the SKINT website (www.SKINTghent.be) at
the end of December 2020. The document consists
of five pages explaining a 3-step procedure for pre-

venting tissue damage i.e., 1) prepare, 2) position/

reposition and 3) manage and check, with a 1-page
checklist at the end summarising the recommended
steps. Page 1, Figure 3 gives a broad overview of ‘key
concerns’ concerning patients in the prone position,
‘considerations’, the ‘pressure points’ to be aware of
(which are different to patients who are lying supine)
and the introduction to the 3-step approach. Ac-
cording to literature® and anecdotal testimonies,!?
prone teams seem to be effective and helpful for safely
repositioning patients from the supine to the prone
position. A prone team usually consists of members
from the operating room who are experienced with
prone positioning during their daily tasks, and those
specifically trained on the manoeuvre. It is suggested
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‘l PREPARE

EYE CARE

Apply opthalmic lubricating ointment.
Close eyelids by applying microporous/silicone tape
horizontally - eye lashes forward.

REPLACE ET TUBE HOLDER WITH TAPE

Secure endotracheal tube (ETT) with appropriate tape
versus devices which can cause more pressure in PP.
Place thin foam under the ETT fies, if used.

Ensure patient’s tongue is positioned in the mouth.
Consider soft bite block for tongue.

Float nasogastric tube (NGT) with hammock taping
technique or consider switching to oral gastric tube.

APPLY ALCOHOL-FREE LIQUID BARRIER

a. Underneath all adhesives
(tape and non-silicone adhesive dressings).

b. All areas exposed to secretions and moisture
(mouth, cheeks, skin folds, stoma sites...).
o c. Alginates/hydrofibres can be applied
for extra absorption of secretions.

SUTURE LINES

Central-and arterial lines should be sutured vs. only device
securement. Check that lines are not kinked or disconnected.

Apply multilayer silicone-adhesive foam dressings over

bony prominences and vulnerable skin areas.

@) PROTECT HIGH RISK AREAS

a. Pad areas around drains and stoma sites.

b. Position the penis between the legs, the Foley catheter
towards the feet, and ensure catheter is not pressing
against the inner thighs.

c. Use hydrocolloids for areas of friction, cheeks, and bridge
of nose if silicone foam dressings are not available.

y o) SPECILISED EQUIPMENT AND DEVICES

Apply a specialised device for pressure redistribution
designed for management of tissue loads, micro-climate,

and/or other therapeutic functions (e.g. reactive support

MOISTURISE THE surface, low air loss, alternating pressure).”

1 SKIN TWICE DAILY

= =\
e oneno
sy m vwvenamer SKINT

2020 Skin Infegrity Research Group | www.skintghent.be/en

Figure 4: PRONEtect practice guidance document: Step 1 — Prepare.

that medical facilities have easily available prepacked
prone kits to access the needed devices (multi-layered
foam dressings, alcohol-free liquid moisture barriers
etc.), together with a checklist.

Figure 4 is a visual representation of the key rec-
ommendations before the prone man-oecuvre is
performed and is based on other guidance docu-
ments, 41> literature or experts’ recommendations.
The Faculty of Intensive Care Medicine’s Guidance
on Proning!® recommends the removal of endotra-
cheal tube holders and the taping or securing of tubes
with ties. If ties are used, the expert panel recom-

mends first protecting the skin from pressure and

friction. One of the benefits and consequences of
prone positioning is the mobilisation of respiratory
secretions; therefore, it is good practice to prophy-
lactically protect the patient’s skin where it will be in
contact with increased moisture, such as the cheeks,
peri-oral and neck areas, with an evidence-based
liquid barrier film.'7-22 To protect the skin from
epidermal stripping (adhesive-related skin injuries),
the use of a liquid barrier film underneath all non-
silicone based adhesives is recommended. The 2018
best practices recommendation document?? from
the International Skin Tear Advisory Panel advises
caregivers to moisturise the skin twice daily to pre-

vent skin tears — with a caution not to moisturise
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@ 5-7 PEOPLE

One specialist

POSITIONING

Place absorbent
pad underneath
patient’s face
for secretion
absorption.

Personnel need

to have training for
the correct prone
manoeuvre to
minimise

P complications.
_ ke ry resources

A Tier 2: if recommendations are not available

ZPUSITIUN/REPDSITIUN 04:q

Use turning and positioning devices. Patient first turned to a

dedicated . 90° side-lying position to ensure all lines are secure and in
to airway the correct position/alignment for the final move to PP.
management. Check the ETT and NGT to ensure there is no pressure on the

mouth/lips or nares from these devices. Remove EKG leads
from chest and place on back.

A Sliding- or bed sheets.

@ PRESSURE REDISTRIBUTION

Off-load with fluidised
positioners or air inflatable
devices.

@ Gel pads and positioners.

Use soft cornered wedges
to elevate feet. Check that
foes do not touch any
surface.

A Pillows: 3-4 dependent on
patient size.

TURN

Turn patient towards ventilator.
Ensure there is no tension on
the lines/catheters.

POSITION

Patient in swimming/freestyle
position. Head facing the
arm in abduction (arm not
positioned in abduction
beyond 70°). Avoid brachial

@ plexus injury. |

2020 Skin Integrity Research Group | www.skintghent.be/en
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Figure 5: PRONEtect practice guidance document: Step 2 — Position/Reposition.

overhydrated skin often found in the peri-anal area
due to incontinence.?* Areas exposed to bodily fluids
should not be moisturised, adding more moisture to
the skin, but rather protected from these fluids with
barrier products.

Multdi-layer silicone adhesive foam dressings can be
applied over bony prominences (e.g., prominent
clavicles, iliac crests, knees...) and sensitive skin
areas (nipples, etc.) to protect high-risk areas. The
effectiveness of these dressings in preventing PUs
has been tested in several studies, but only in the
supine position.?>=2” A recent biomechanical study

did, however, indicate a reduction of soft tissue stress

exposure on the forehead (52%) and chin (78%)
when multi-layered foam dressings are applied
prophylactically in the prone position.?8

This step provides guidance on how to position the
patient in the correct way to avoid brachial plexus
injury'® and offers recommendations for pressure
redistributing equipment/devices. The pressure re-
distributing equipment/devices were added to the
PRONE- ect document according to the information
gathered during the gap analysis and review by the
expert panel. One example is a fluidised positioner
consisting of viscoelastic material that can be mould-
ed to the shape of the patient’s head or other body
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1 ) REPOSITION HEAD

- Monitor fongue for oedema.

“ .

<70°

Document skin
v assessment with
i each round:; before
during and after
prone sessions

3 MANAGE AND CHECK

GHENT
ey

Every 2-4 hours or as clinically indicated.
Support head; neck in neutral position.

- Ensure eyes are free from direct pressure.

- Check underneath ETT, monitor mouth for pressure damage.
- Re-apply alcohol-free liquid barrier to mouth corners and all areas exposed to secretions.
- Ensure ears are not folded or compressed.

@ CHANGE BODY POSITION

Avoid arm hyperextension.

Change leg position as arm direction is changed.

Check ankle area for pressure damage.

Ensure positioners/pillows are in place under chest and pelvis to
reduce intra-abdominal pressure.

Conduct body micro-shifts two hourly or more often if possible.

Bed position in 30° reverse Trendelenburg to minimise facial oedema.

@ ASSESS SKIN

Ensure medical devices are not causing
pressure and shear; check surrounding skin.
Re-check bony prominences and vulnerable
areas for correct position and padding.
Verify that genitalia are not compressed
between legs and breasts off-loaded and
protected.

)

2020 Skin Integrity Research Group | www.skintghent.be/en

Figure 6: PRONEtect practice guidance document: Step 3 — Manage and Check.

parts. It was evaluated for occiput PU reduction in
a pilot post-test study,?’ a computational modelling
bench test’® and a quality improvement program.3!
Pillows are traditionally used to reposition the patient
when there is no access to specialist equipment in
the unit and are therefore noted in the document as
a Level 2 product. When positioning/re-positioning
the patient from supine to prone or vice versa, a spe-
cialist (respiratory therapist, intensivist, etc.) should
be responsible for airway management and will usu-
ally instruct the team on when to begin each step of

the manoeuvre.

While the patient is in the prone position, regular

repositioning and skin assessment are critical for
preventing tissue damage, and this step highlights
some key recommendations. The patient’s head
should be repositioned every 2—4 hours, or as
clinically indicated. During this step, the eyes,
tongue, mouth and ears should be checked. Special
attention is needed to review the endotracheal and
oro/naso-gastric tube placement, to prevent device-
related PUs. Tube rotation might be needed, as well
as the replacement of wet tape or ties securing the
tubes. The arm and leg position should be changed
consecutively with care, so as not to hyperextend the
abducted arm. A separate page is used to list key

references and additional resources the clinicians can
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<t CHECKLIST

- J

C\I\Lj OREBRO
HENT RSITET
cher UNIVERSITET

'l PREPARE
- 1. Eye care and moisturise skin----------- )
3 2. Replace ET tube holder with ’ropef———O
. 3. Apply alcohol-free liquid barrier----( ]
| 4. Suture and secure lines------------------ O

MANAGE AND CHECK

“< 1. Reposition head-------------rommemonoeoes O
2. Change body position------------------ )
b 3. ASSESS SKin -------mroreee e O
| 4. Document skin assessment ------------4 O

»

REFER TO INFORMATION LEAFLET FOR MORE DETAILED INFORMATION | 2020 Skin Integrity Research Group | www.skintghent.be/en

Figure 7: PRONEtect practice guidance document: Checklist.

refer to, all of which are hyperlinked for easy access.
This checklist (Figure 7) summarises the 3-step
recommendations in a simple manner and can be used
with patients in the prone position. It can be used
electronically, or if the ICU does not use electronic
recording systems, it can be used as a paper-based
check-off list. The ICU can create a ‘PRONE kit
to have the necessary equipment together with this

checklist in one bag.

DISCUSSION
The aim of developing the PRONEtect document
was to provide clinicians with a simple and quick

summary of recommendations that are evidence-

based and approved by international experts.

Critical care units might or might not have prone
ventilation protocols in place that are focused on
tissue damage prevention. Amidst a crisis like the
COVID-19 pandemic, critical care units had to adapt
quickly to the increased number of prone ventilated
patients, and staff were often unfamiliar with work-
ing in these settings. To accommodate the immedi-
ate need for tissue damage prevention guidance for
patients in the prone position, there was not neces-
sarily the time to search for evidence-based practices,
literature and clinical practice guidelines; to appraise

the evidence; to update prone protocols; and then
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to teach and implement it. Furthermore, due to a
lack of time and staff resources during a pandemic,
long didactic or online educational sessions are not
feasible for adapting to the situation. The SKINT
and SCENTR groups realised the necessity of pro-
viding recommendations according to what we have
learned from the gap analysis study conducted in
late 2020 and the feedback from experts in tissue

damage prevention.

The PRONEtect document was developed based on
the results of the gap analysis study. One limitation
of the gap analysis was that the search period was
limited (3.5 months), and it is possible that devices/
devices and their supporting clinical evidence may
have been missed in the digital search. There was
also a dependency on searching for information on
device manufacturers’ websites and their responses
to requests for supporting evidence. The strength
of the PRONEtect document is that it is based on
a review conducted by experts in the field of tissue
damage prevention, both hands-on clinicians and
academic researchers. The experts reviewed both the
gap analysis results and the PRONEtect guidance
document in depth and provided their feedback and
recommendations, all of which are aggregated in the
PRONE- ect document.

CONCLUSIONS
The development of the PRONEtect document is a
first step following the initial stage (gap analysis) of
this PRONE and PROTECT project. It is a dynamic
document that will be updated as we gain further
insight into technology (equipment/devices) needs,
build the evidence base to support these devices and

share evidence-based practices across regions.

IMPLICATIONS FOR

CLINICAL PRACTICE
The research group is aware of some hospitals in
Belgium that have already adapted their critical care
protocols according to the PRONEtect document.

Through LinkedIn, a platform where we published
this document, we have received requests from cli-
nicians to translate the document into their local
language. The document has already been translated
into eight languages, and versions in Ukrainian, Rus-

sian, Romanian and Portuguese are in progress.

Future research
It is important to note that very few equipment/
devices have been designed for use in the prone po-
sition to avoid tissue damage, and that availability
and affordability vary by settings, region and coun-
try. Dressings, for example, have been designed for
wound healing/treatment, but have not been studied
extensively for the prevention of skin/tissue damage
in the prone position. This provides an opportunity
for further research, both for robust clinical trials with
a pragmatic design and for computer modelling with
three-dimensional anatomically realistic models and
computer software to analyse skin and subdermal
tissue loading conditions with and without specific

devices.

Further research is needed to address the areas where
we do not yet have sufficient knowledge about the
prevention of tissue damage in the prone patient.
One recommendation is to develop a competency-
based assessment of critical care nurses’ training
needs. A needs assessment can identify competency
gaps related to this topic and guide effective and
appropriate competency development for clinicians

caring for critically ill patients in the prone position.
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Key messages
Prone ventilation is a lifesaving strategy for patients
with moderate to severe acute respiratory distress
syndrome (ARDS). Some patients with a COVID-19
infection develop severe symptoms like ARDS and
require prone ventilation. The incidence of tissue
damage in the prone position is higher than the

incidence in the supine position.

It was timely and relevant to develop a practice guid-
ance document for clinicians working in critical care
settings with patients in the prone position to provide
a simple, not text-heavy, visual and concise guide rec-
ommending evidence-based strategies for preventing

tissue damage, such as pressure ulcers.

The PRONE:-ect (Prone & Protect) practice guidance

document — skin care considerations for the patient
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in the prone position was developed based on a gap

analysis study. An international 11-member expert

panel reviewed and approved the document before
its launch in December 2020.
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