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Objectives >

4 Discuss the physiologic rationale and the evidence for use of the
prone position in patients with ARDS

4 ldentify evidence-based strategies for determining when to turn,
how to turn, and how long to allow patients to remain in the prone
position

4 Outline strategies for preventing complications during turning and
while in the prone position




The Berlin ARDS Definition

TIMING Within 1 week of a known clinical insult or new/worsening respiratory
symptoms

CHEST IMAGING Bilateral opacities—not fully explained by effusions, lobar/lung collapse, or

(X-RAY OR CAT nodules

SCAN)

ORIGIN OF EDEMA  Respiratory failure not fully explained by cardiac failure or fluid overload;
need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factors present

MODERATE SEVERE

OXYGENATION <200 Pa0,/FiO, <100 Pa0O,/FiO,
or or
<300 with PEEP/CPAP <200 with PEEP
>5cmH,0 >5cmH,0
MORTALITY 27% (24% to 30%)

Ferguson ND, et al. Intensive Care Med. 2012;38(10):1573-1582.
Used with Permission Advancing Nursing LLC  Copyright © 2017 AACN and Advancing Nursing LLC



Early management of ARDS
in 2019
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Papazian L, et al. Ann Intensive Care, 2019;9:69



Why Prone Positioning?- >

- Improves dependent aeration recruiting alveoli
- Reduces hyperinflation of nondependent regions dramatically

- Results in more homogenous lung aeration which reduces regional
shear strain...less ventilator-induced lung injury (VILI)

- Decreases barotrauma and atelectrauma by recruiting and reducing
overdistension that occurs with higher positive end-expiratory
pressure (PEEP)

- PACO2 relates to net increase in recruitment /{, in dead space
 Drains secretions

1. Scholten EL, et al. Chest. 2017;151(1):215-224

<

Used with Permission Advancing Nursing LLC ~ Copyright © 2017 AACN and Advancing Nursing LLC 2. Gattinoni J, et al. Semin Resp Crit Care Med, 2019;40:94-100.



PTP

Supine position

Ventral alveolus
Ventral lung (overdistended)
1

1
Dorsal alveolus
(collapsed)

AY ’
Dorsal lung

Prone position

Dorsal alveolus
Dorsal lung (decreased collapse)

|

A} ’ 1
Ventral lung Ventral alveolus
(decreased overdistention)

\

https://www.uptodate.com/contents/prone-ventilation-for-adult-patients-with-acute-
respiratory-distress-syndrome/print



https://www.uptodate.com/contents/prone-ventilation-for-adult-patients-with-acute-respiratory-distress-syndrome/print

Proning Severe ARDS Patients

| Su rv|iva| |

Supine 67.2%
Day 28 .
R In a randomized, controlled
trial of 466 patients with
severe ARDS, survival was

significantly higher at 28 and
Supine 59.0% 90 days in the prone position
Day 90 group

0% 20% 40% 60% 80% 100%

NNT=6

Used with Permission Advancing Nursing LLC  Copyright © 2017 AACN and Advancing Nursing LLC
Guerin C, et al. N Engl J Med. 2013368(23):2159-2168.



Prone Positioning in COVID 19 Patients

4 Data from Study & Treatment of A
Outcomes in Critical Ill Patients with w|
COVID 19 w| G

Proned Early

& 68 hospitals (March 2020 to May 2020)

4 Mechanical ventilated pts with P/F ratio

Survival (%)

Not Proned Early

< 200mmHg initiated prone positioning % |
or not within first 2 days of ICU 201
admission B
() Res U |tS Days after ICU admission
A 2338 eligible pts: 30% proned ot 26w w e B

A Lower in-hospital mortality if proned early

A 19.5% proned later in the course of illness

Mathews KS, et al. Critical Care Medicine, 2021;49(7):1026-1037




Who to Place in Prone Position?

4 Patients with severe ARDS (PaO,/FiO, <150 mmHg)

A Per ATS/SCCM Mechanical Ventilation for ARDS guidelines, a strong
recommendation for prone positioning for >12 hours /day

4 Patients early in the course (12—-24 hours)

Scholten EL, et al. Chest. 2017;151(1):215-224.

Bein T, et al. Intensive Care Med.2016;42:699-711).Fan E, et al. Am J
Respir Crit Care Med. 2017:195(9):1253-1263

<



Who Not to Place in Prone Position?
Absolute Contraindications

Patients with Goals of Care: Allow
facial/neck trauma for a natural death
or spine instability (comfort care)

Guérin C, et al. Intensive care medicine, 2020; 46(12), 2385-2396.

Used with Permission Advancing Nursing LLC ~ Copyright © 2017 AACN and Advancing Nursing LLC



Relative Considerations

Uncontrolled intracranial pressure or
poorly controlled seizures

Massive bleeding /hemoptysis
Venous thrombosis treated < 48 hours
Increased intracranial pressure

Patient with hemodynamically unstable
condition (as defined by a systolic blood
pressure <90 mm Hg or MAP < 60) with
fluid and vasoactive support in place

Unstable chest wall, open abdomen

Burns > 20% of the ventral body
surface

<

>

Cardiac abnormalities: life threatening

arrhythmias, ventricular assist devices,

intra-aortic balloon pump, ECMO, fresh
pacemaker

Bronchopleural fistula, Unstable airway,
tracheal surgery within 2 weeks

Pregnancy second or third trimester or
extremely distended abdomen (padding
above and below this distention may
offset unnecessary pressure)

Weight 160 kilograms or greater (weigh
the risk benefit ratio for the patient and
staff )

Advanced arthritis

Guérin C, et al. Intensive care medicine, 2020; 46(12), 2385—-2396. '




Patients Who Have Been Placed in the ’
Prone Position Successfully >

Patients with

Patients Patients with

1 with intracranial hemodynamic
open pressure instability
abdomens monitoring

Patients Patients with Patients with

with pelvic external multiple

fractures fixators traumatic
injuries

Patients with use of Patients with Patients with
extracorporeal continuous renal morbid obesity
membrane replacement

oxygenation (ECMO) therapy (CRRT)

Used with Permission Advancing Nursing LLC ~ Copyright © 2017 AACN and Advancing Nursing LLC Mitchell DA, et al. AACN Advanced Critical Care, 2018;29(4):415-425



Pre-Prone Position Process!™ >

Patient and family education + Empty ileostomy/colostomy bags

. . before the turn
Gather staff (5) and supplies, obtain pre
prone measurements - Perform eye care
Preoxygenate, consider hold to empty » Placement of prophylactic dressings
stomach (1hr) if TF rate is high in high pressure/shear risk areas
Suction endotracheal tube (if (forehead, chin, chest, elbow, pelvic,
applicable)/oral cavity, knees, dorsal feet)
Secure the endotracheal tube and lines - Ensure the tongue is inside patient’s
(remove ET holders if in use) mouth
Position tubes inserted above the waist to - Consider capnography monitoring
the top of the bed - Develop an exit strategy for
Position tubes inserted below the waist to instability while in the prone position

the foot of the bed
(except chest tubes)

1.Vollman KM, et al. AACN Procedural Manual. 2016:142-163

2. FICM Guidelines for Prone Position in Adult Critical Care 2019 accessed 5/08 /2021
https://www.ficm.ac.uk/sites/default/files/prone position in_adult critical care 2019.pdf
3.Gomaa D, et al. Respir Care 60(2):e41-e42, 2015.

4. Mitchell DA, et al. AACN Adv Crit Care 29(4):415-425, 2018.

<



https://www.ficm.ac.uk/sites/default/files/prone_position_in_adult_critical_care_2019.pdf

Manual Proning

Mayo®© 2017

lJ s\
~

Wiggermann N, et al. Human Factors 2020 Nov;62(7):1069-1076.

Mayo® 2017




Positioning Schedule & Maintenance Carel-? >

Consider every 16hrs

uninterrupted (more Obtain post prone
frequent turn back may measurements

cause decruitment)

Restart feeding

Q 2hr limb and head If hemodynamic
Assess for pain & reposition (Swimmers), monitoring, level the

agitation minimum of g4 support feet in correct zero-reference point at
anatomical alignment the right atrium

Consider time periods in

reverse Trendelenburg to

address facial edema and
reduce risk of vomiting

Frequent oral hygiene
and suctioning and eye
care as needed

1. Vollman KM, Dickenson S, Powers J. AACN Procedural Manual, Chapter 19;2016:142-163
2. Mitchell DA, et al. AACN Advanced Critical Care, 2018;29(4):415-425




<4
CPR In the Prone Position

4 AHA guidance

A If patient has advanced airway
consider initiating prone CPR until
team can safely turn supine

-

A H a n d p I a Ce m e nt T7'T10 Anez C, et. al An>e.st:h ‘A;Jlg.72&01;1(2):285-292. —

A If unable to transition patient o
supine & defib is required

* Pads in anterior and posterior
position

)

Atkins et al.; 2022 Guidance for BLS/ACLS in COVID-19 Patients




When to Stop Prone Positioning?

Research supports stopping prone
positioning when Pa0O,/FiO, has remained
>150 mmHg 4 hours after supinating
(with PEEP <10 cm H,0O and FiO, <0.6)

If there is no response after 48 hours,
question whether prone positioning
should continue

Scholten EL, et al. Chest. 2017;151(1):215-224. '

Used with Permission Advancing Nursing LLC  Copyright © 2017 AACN and Advancing Nursing LLC



Awake Prone Positioning with COVID: Open Label RCT

Efficacy of awake proning to prevent intubation or death
International open label RCT

COVID 19 hypoxemic respiratory failure defined as: requiring respiratory
support with HFNC & P/F ratio of < 315 randomized to awake prone
positioning or standard care

A Awake prone (567)
A Standard care (559)

Patient instructed to lie in PP as frequent and as long as can be tolerated
each day

Awake proning cease when weaning HFNC because of improve
oxygenation

Pre-defined criteria for intubation was used in both group

Outcomes:

A Tx failure define as intubation or dying within 28 days of enrolment

\
6 Countries: Mexico, US,
Spain, Canada, France & Ireland

A Secondary outcome: intubation, mortality, use of non-invasive vent, time to
intubation, time to death, Hospital LOS
Ehrmann S, et al. Lancet Respir Med. 2021;9(12):1387-1395.



Awake Prone Positioning with COVID: Open Label RCT

Physiologic Impact of Awake Prone Positioning

- - s Outcomes
Time Spent in Prone Position
1o A Treatment failure
104 — Standard care
s 3 — Awake prone pasitioning
2 160 150 = O Treatment success g - :
=, I Treatment failure £ o8 - Harard ratio 0578 (95% Cl 0-65-0-03)
= =z Log-rank p=0-0069
- 5
3 E 06—
150- 5 &
E. Z 04
T T ' 100 . . . =
B Median Daily Duration 5hrs Z 0
L
= 254 = &
= - o T T T 1
3 . 0 7 14 71 78
£ = Number at risk
£ 2 {number censored)
& 50 Standard care 557 (0} 345 (0) 310(0) 200(0) 298 (208)
gl — Awake prone positioning 564 (0) 405 (0] 358 (o) 344(0) 341 (341)
Z I3+
T .
B i B Intubation
E! — 1.0 Hazard ratio 075 (95% (1 0-62-0-31)
T T T & 7-test p=0-0038
o Z
T T T T 1 = o8-
. Otow?  2to<§  5to«<8  Bto<ll 11to<13 =13 E
Diaily mean duration of awake prone positioning (h) % E b
= 8
_; 59 _ . E.é 04 -
5 70- 3 024
=
65 =,
Awake prone position of patients with hypoxemic ! ! o ) 2
60

. respiratory failure from COVID 19 reduces
before AP during APP return to supine the incidence of treatment failure and need for intubation
without any signal of harm - NNT 14

Ehrmann S, et al. Lancet Respir Med.
2021;9(12):1387-1395.




What are the

Challenges & Issues

<



Treatment Effect (Random-Effect Modeal)

No_of Trials Number Needed

Reporting the Eventsf to Treat/Mumber
Adverse Events Outcome Events/Prone Supine OR (95% CI) Needed to Ham  F (30 P
Ventilator- 5} 120/667 128/613 076 {044-133) 0,343 26 add 019k
assodated
PREUmonia
Pressure ulcers 5} PO4/695 P1E/646 1490118189 0,001 12 o0 0817
Ilajor air sy 9 2h5/1,104 1ROANE3 1BE(1.10-21T) 0012 16 327 0167
problen®
Unplanned i 11351091 9E/1 060 117 (0B0-173) 0,421 Q5 ?hE 0234
extubation
Seledive 2 12/64% RAG1E  2T73(020-2548) 0378 ab BRSO 013%
intubation
Endotracheal 4 1307823 TRENY 2161 B3-308) <0001 16 00 0520
tube obstruction
Loss of venous or 4 A6 407 PO A0Y 1.34 D 20-626) 0712 an Thh o 0007
atterial access
Thoracostomy tube 4 147407 147307 114 (036375} 0827 1,164 426 0476

dislod gement or

il 11.9% complication rate

Frneumaothorax 4 ©9/513 337462 07T D46-1.30) 0,333 oY 00 0b2E

Cardiac arrest 3 1047718 8/676 074 (047-117T) 0,197 32 303 0233

Tachyarrhythmia or 3 115/663 102/634  A08(0TE-1E0) 0,643 &l 88 0334
bradyarthythmia

Lee JM, et al. Crit Care Med, 2014;42(5):1252-1262
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Pressure Injury Prevention:
Prone Positioning

Redistribution surface

PRESSURE POINTS

Positioning devices to offload pressure
points (Do not use ring or donut-shaped
positioning devices)

Avoid shear and friction during the
turning process

y | | \

\

/

‘Forehead ¢Cheeks ‘Nose ! Chin }Clavicle ! Elbow
/shoulder foreasts  /penis flac crests, schium, symehysispubks]  /patelia & toes

\ \ \ \ \
M Chest “ Genitalia “ Anterior pelvic bones ™ Knees ¥ Dorsal feet

Small micro turns while prone/swimmer
position shifts q 2-4 hrs

* Under/around medical devices

Assess skin with when doing small
positioning shifts Green areas represent pressure

sources while lying prone

Placement of prophylactic dressings over
all potential pressure injury risk areas

https://cdn.ymaws.com/npiap.com/resource/resmgr/online_store/posters
proning 202.pdf NPIAP 2020



https://cdn.ymaws.com/npiap.com/resource/resmgr/online_store/posters/npiap_pip_tips_-_proning_202.pdf

A 1 h.“-::._

Head Specific Interventions to Reduce Pl while <
Proning s ’

Jackson ME, et al.
Respir Care.
2012;57(2):311-314
Kim RS, et al. J Wound
Ostomy Continence
Nurs. 2016;43(4):427-
429

dressings to pressure points on the face (cheeks,
forehead, chin and consider strips aroun
the mouth)?!

4 Turn the head q 2 hrs!

4 Manage moisture /oral & nasal secretions?

4 Apply soft silicone multilayered foam pro(fhylactic

the corners of

A Liquid skin protected or sealants on the face
A Change form dressings PRN

A Consider applying hydro fiber or calcium alginate dressings
under prophylactic dressings to manage excess moisture
(chin, mouth area and cheeks)

Smart H. Adv Skin Wound
Care.2021;34(7):390-391.

4 Consider removing commercial ETT holder and use tape
or twill. Places patients at risk for pressure injuries!-?

4 Ap|i)ly thin foam dressings under medical devices—
including ETT securement (tape-twill)2

1. https://cdn.ymaws.com/npiap.com/resource/resmgr/online _store/posters/npiap pip_tips - proning 202.pdf NPIAP 2020

2. Peko L, et al. Int Wound J. 2020;17(6):1595-1606. doi:10.1111/iwj.13435



https://cdn.ymaws.com/npiap.com/resource/resmgr/online_store/posters/npiap_pip_tips_-_proning_202.pdf

Ocular & Brachial Plexus & Ulnar Safety }

Perform eye assessment daily and
prior to proning.

Clean the eyes with saline soaked
Eauze, apply ointment then

orizontally tape the eye lids
closed.

In the presence of conjunctival or
corneal exposure increase the
frequency of eye ointment
application as per institutional

policy.

Use of reverse Trendelenburg to
reduce eye conjunctival edema

Maintain straight spine alignment &
avoid excessive arm rotation

Avoid positions of extension of the
shoulders and support the chest well
to ensure shoulder is forward flexed
or falling forward

Avoid positioning arm in abduction
beyond 70 degrees with elbow
extension and external rotation of
the shoulder beyond 60 degrees

Avoid hyperextension of the neck by
ad{usting height of head chest and
pelvic supports

Patterson TJ, at al. Am J Ophthalmol. 2021 Mar 3:50002-9394

Sansome SG, et al. British Journal of Hospital Medicine. 2020;81(6):1-10

Bamford P, et al. Available from
https://www.ficm.ac.uk/sites/default/files/prone_position_in_adult_critical_care_2019.pdf.
Simpson Al, et al. J Intensive Care Med. 2020;35(12):1576-1582

Miller C, et al. Phys Ther. 2021 Jan 4;101(1)

<




Place armson pimﬁv .
| nerve protector

Item# 117-7000
Manual Prone Positioning Package
Patent Pending

Pad
k\‘\, : t . .Che.st Stomach Hip <
( \ . 7S Pasitioriing Pad Positioning Pad  Positioner Pad Positic
o \\ TS ELP216 ELP217 EL

List various equipment available for prone (Fourie A, etal. J ~
Tissue Viability. 2021;30(4):466-477.
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Neuromuscular Blockade in Early ARDS >

4 Multicenter, double blind trial 1oy
4 340 patients with ARDS within 48hrs of admitted to 0.97
ICU 0.3
4 ARDS defined as P/F ratio of < 150 > PEEP 5cm & Vt = 0.7 Gisatracuriurn
of 6-8 ml/kg PBW E 0.6 I BB, +
4 Randomized to receive 48hrs of cisatracurium or 5 s Placebo
placebo £
| 04-
4 Study did not use train of 4 £
NNT 10-11
Results: 047
A After risk adjustment NMB group showed 01
improved mortality at 90 days (31.6% vs. 40.7%) 0.0 | | | , | , | |

I
. . re 0 10 20 30 40 50 H0 70 20 S0
A Also significant at 28 days

Days after Enrollment

>

Mtime off vent
A No difference in muscle weakness

Papazian L, etal. N Engl J Med. 2010;363(12):1107-16



ROSE Trial: Re-evaluation of Systemic Early
Neuromuscular Blockade

4 Protocol: moderate to severe ARDS < 48hrs / P/F ratio <
150 with > PEEP 8 cm
4 Cisatracurium for 48hr or usual care
4 Protocol changed mid-study, removed RM
The ROSE trial at 90-day follow-up in patients with moderate-to-

severe ARDS, 42.5% of the intervention group and 42.8% of the
control group died before hospital discharge (between group

difference -0.3%, 95% Cl -6.4 to 5, P=0.93), -study stopped early.

Petal Network. N Engl J Med. 2019 May 23;380(21):1997-2008.

Prone Positioning used 15.8%. Equal use in both groups




Summary

4 Use the prone positioning
4 Implement early—don’t wait
4 Develop a process or protocol to minimize complication risk

4 Training all providers to mastery is critical
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"HAPPY TURNING"
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