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Learning Objectives Background
« Review the updated Pediatric Acute Respiratory Distress * Acute Respiratory Distress Syndrome (ARDS)
Syndrome (pARDS) guidelines and any changes made  First described by Ashbaugh etal in 1967 »
£ he fi £ ideli * 1994 American-European Consensus Conference (AECC) ARDS definition
ro_m the I!’St set O gUI e'|nes « 2012 Berlin ARDS definition
+ Discuss diagnostic crlterla and recommended « Pediatric Acute Respiratory Distress Syndrome (PARDS)
man‘?gement Strat69|es . * “A heterogenous clinical syndrome, which contributes to high rates of mortality
* Review the strength of the recommendation and long-term morbidities”
o Apply pARDS guidelines to clinical scenarios. « Pediatric Acute Lung Injury Consensus Conference
« 2015 first published definition for Pediatric ARDS and guidelines for
management
+ 2022 updated guidelines Reore g iy Comsenton
Conference Group, 2015)




Methods

« Systematic literature review
« Stratification of recommendations utilizing GRADE methodology
* Vote to achieve consensus amongst members

« Revision of recommendations and statements

(Emeriaud et al., 2023)

Methods

* Panelist selection criteria
* Research relating to PARDS
« Increasing diversity
« International representation
» 52 content and 4 methodology experts from multiple disciplines

« 52 physicians, 1 respiratory therapist, 1 nurse, 1 physical therapist and 1
PhD researcher

(Emeriaud et al., 2023)
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Methods

Methods

TABLE 1.
Second Pediatric Acute Lung Injury Caonferance Subg nd Related Key
Questions
TABLE 2.
) Types of Recommendation and Statements Used in the Second Pediatric Acute Lung
Topic Key Quastion Injury Consensus Conference Guideline
Secton ! Deleton, mcidence, 0
pronsiiey htents B gonaltasden o PARDS e Description Method Label
Secton?  Pubolscogy sevcty,nd  What areprdtcapacis;semats l he publsclogy of PARDS, aed
o semicason ‘et s e mcriadon betwess pathobisogy and bevedy, mnd i st Cinical Recommendations on cirical mtervenions  GRADE framework, Cenainty of evidence,
Teaton n PARDS? recommendaions [EeP— commentus ung oot
ks UGLARAND systom
o mmsgias for chidran wih PAROS? Good practcs ALSrCE Of ArBct SvHncs bt @ Cbvicus. ‘GRADE tramiwons. Ui ased gid
Seciond atstemerts wat practce
e veatmarts ke snchury eainarts 1 chicken wih PARDS i ange et poiive fect UCLARAND systom  ststoemarits
Secsons Ungraced. research
restmares i chichen s PARDS ki
Socton8  Montoreg iy ecommandaton wouid be speCUAD
Secton T Poicy statements Pos 10 beetheca, Ungraded, polcy
— P piic Iosall ooy, ealiscers fesnos UCLARAND system statemonts
b bt byl e
Secsons :
Ungraced dstenton
acomes i
Sacion 10 wd datascionce, rorssslal s e
dta womnce o tha dagom 1 manageereet o PARDS?
Sacton 11 z e :
"PARDS bo sipted e contert f RLST
ey oo (Emeriaud et al, 2023) (Emeriaud et al,, 2023)
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“The PALICC-2 Recommendations and Statements were endorsed
by the World Federation of Pediatric Intensive and Critical Care
Societies on June 17, 2022.”

(Emeriaud et al., 2023)
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Diagnosing PARDS

TABLE 4

Diagnosia of 8
Definition Statement 1.21)

(Emeriaud et al., 2023)
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Diagnosing possible PARDS

TABLE 5.

Diagnosis of Possible Pediatric Acute Respiratory Distress Syndrome and At
Ped o 1

Rish for
Definition

hatric Acute Respiratory rom:
Statement 1.72; Definition Statement 11.2)
e

Timing
Oigin o sdoms
Chast maging 05 155

Orypensmon

oS 180

(Emeriaud et al., 2023)
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Diagnosis of PARDS in chronic cardiorespiratory disease

» Cyanotic congenital heart disease

« Fulfill PARDS criteria AND have acute deterioration in oxygenation from
baseline NOT fully explained by underlying heart disease

« Chronic lung disease

« Fulfill PARDS criteria AND have acute deterioration in oxygenation from
baseline that meets oxygenation criteria for PARDS.

(Emeriaud et al., 2023)
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Risk stratification

[MAP (FiO2 + Pa02)] x 100
Mild/moderate OI < 16

Severe OI 2 16

*Meet PARDS criteria with OI 24 or OS2 5

Oxygenation Index (OI) Oxygenation Saturation Index (OSI)

[MAP (FiO2 + SpO2)] x 100
Mild/moderate OSI <12

Severe OSI = 12

(Emeriaud et al., 2023)

e ST T
Managing PARDS e s

1 BLS, e o HENGCINP O, (781
1 RLS. e o CPAP 2 HFNG b s

e
+ Non-invasive ventilation - o T et e et
« Continuous versus bilevel = e vy o i

positive airway pressure

« Allow for 0-6 hour trial period,
if no improvement consider
tracheal intubation

(Emeriaud et al., 2023)
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Managing PARDS -

MV tundte

« Invasive ventilation
« Cuffed ETT

* Lung protective
ventilation bundle

« Ventilator types
» Monitoring

parameters PP P,

« CRand Sp02

0Pt

« EtCO2 peer

« Dead space

ETT:ue of cutfed tubes (111)
Mantan unchatructed srway (44.1)
ETT suction: convoutine userof nstled saine (4.43)

ouly wasoonas
s breathng v (6.4.1)
I RLS, imploment Ps 115

Rogudar g and eckxation of i staf (PS 116

¥ HFOY usedt kg vokums optimization urategy (38.2)

Cantiesous; resgratory rae, heat ra, S0, (81.1).
Wtermert. ronmase biood pressore (81 1)
Monaor efion of breatheg (8.25)
Continsoum monisring of o, drog MY (6338
Calcute s moritor doac space (6:3.4)
Scale Vr and G 10 bocy weight (8.1.2)

viia2

complance (822)
Moritor PIP andi P,,, (62.3)

Morstor DP (823)

Tarton: 10 O, O, deivery, hemodymamics, Monstor earnaic PEER, fow- and pressise fme curves (6.2.4)

Tarston: sttend o P, and DP (14.3)

(Emeriaud et al., 2023)

Managing PARDS

« High-frequency ventilation
« No recommendation can be made as to whether HFOV should be used as
opposed to conventional ventilation

« Conditional CR, low certainty of evidence, 90% agreement

* HFOV may be considered in patients who have failed to meet
ventilation goals with conventional modes of ventilation

(Emeriaud et al., 2023)
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Monitoring Monitoring

. Physiologic tidal volumes (6-8 mL/kg) . Igﬁ;ﬁ;ﬁf: to maintain oxygenation, oxygen delivery, hemodynamics and
. ;\Irlggggg'lower tidal volumes (< 6 mL/kg) to minimize plateau and driving + Conditional CR, very low certainty of evidence, 96% agreement
« Conditional CR, very low certainty of evidence, 98% agreement . L\)/Ir%itnotéa(i)rlw PEEP at or above the lower PEEP/higher FiO2 table per ARDS Network
* Plateau pressure <28 cmH20 or < 32 cmH20 if reduced chest wall « Strong CR, moderate certainty of evidence, 96% agreement
compliance « Target SpO2 92-97% for mild/moderate PARDS

« Conditional CR, low certainty of evidence, 88% agreement)

« May allow for SpO2 < 92% in severe ARDS if PEEP optimized
« Conditional CR, low certainty of evidence, 88% agreement

+ Good practice statement

« Conditional CR, very low certainty of evidence, 92% agreement
* Permissive hypercapnia, target pH > 7.2
« Recommend against the routine use of bicarbonate supplementation
« Exceptions: increased ICP, pulmonary hypertension, hemodynamic instability ic (<88%) or high (>97%) SpO2 targets should be
, 88%

« “Prol | exp e to hyp
« Conditional CR, very low certainty of evidence, 100% agreement avoided while on oxygen suppl ation” (GP: agr )
(Emeriaud et al., 2023) (Emeriaud et al., 2023)
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Ancillary Treatment
ARDS Network « Supplemental Table 1. Lower PEEP/higher FiO2
protoc0| for table, adapted from the ARDS Network protocol " .
PEEP/FiO2 « Inhaled nitric oxide
« Recommend against the routine use of INO compared with selective use
in PARDS patients
* May benefit certain populations (pulmonary hypertension)
* May be used as a bridge to ECMO
FiO2 03 04 05 06 07 08 09 1 = Conditional CR, low certainty of evidence, 98% agreement
PEEP 5 68 810 10 10- 14 14 18- + Prone positioning
cmH:20 14 18 24 « May be considered in patients with refractory hypoxemia
« Conditional CR, low certainty of evidence, 94% agreement
(Emeriaud et al., 2023) (Emeriaud et al., 2023)
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Ancillary Treatments

« Surfactant
« Recommend against the routine use of surfactant compared with
selective use in certain populations
« Conditional CR, low certainty of evidence, 100% agreement

« Corticosteroids
« Recommend against the use of routine corticosteroids compared with
selective use in PARDS patients
* May be of benefit in those with COVID-19 infection

« Conditional CR, low certainty of evidence, 96% agreement

(Emeriaud et al., 2023)

Airway clearance and suctioning

» Maintain an unobstructed airway (GPS, 98% agreement)
« Consider risk of derecruitment
« Cannot recommend open versus closed suctioning
« Recommend against the use of routine isotonic saline instillation prior to
suctioning (GPS, 94% agreement)
« Airway clearance
+ No specific airway clearance regimen can be recommended (RS, 96%
agreement)

(Emeriaud et al., 2023)
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Non-pulmonary Treatment

Cormdation of e KCU

o deccted protoced (5.1.3)

‘concanraton 2 7 g/ (86:2)

(Emeriaud et al., 2023)

Non-pulmonary Treatment

« Sedation
« Use of valid and reliable assessment scales for pain, sedation,
withdrawal, and delirium (GPS, 100% agreement)
+ Minimal yet effective sedation titrated to achieve adequate mechanical
ventilation (GPS, 96% agreement)
« Monitoring, titrating, and weaning should be driven by goal-directed
protocol (GPS, 96% agreement)

» Neuromuscular blockade
+ Minimal yet effective neuromuscular blockade used in conjunction with
sedation if adequate mechanical ventilation cannot be achieved with
sedation alone (Conditional CR, very low certainty of evidence, 98%
agreement)

(Emeriaud et al., 2023)
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Delirium and
Sleep

How are you

still so chipper

after getting
no sleep?

« Assess daily for delirium using a
validated pediatric delirium
screening tool (GPS, 94%
agreement).

« Use of non-pharmacologic
interventions as first-line
interventions to prevent and treat
delirium (GPS, 90% agreement)

+ Research statement: Future
studies are needed to evaluate
the role of antipsychotic
medications and melatonin in the
treatment of delirium.

(Emeriaud et al., 2023)
25
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Non-pulmonary Treatment

* Nutrition
« Early initiation of enteral nutrition (< 72 hours) over parenteral nutrition
or delayed enteral nutrition (Conditional CR, very low certainty of evidence,
92% agreement)
* Fluid management
« Daily fluid goal established by interprofessional team, prevent fluid
overload (Conditional CR, low certainty of evidence, 98% agreement)
« Transfusion

« Critically ill patients with respiratory failure and hemoglobin <5 g/dL

should receive packed red blood cells (GPS, 96% agreement)
(Emeriaud et al., 2023)
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Extracorporeal Support and Severe PARDS

« Patients with a potentially reversible cause of severe PARDS
should be evaluated for extracorporeal membrane oxygenation
when lung protective strategies result in inadequate gas
exchange (Conditional CR, very low certainty of evidence, 96%
agreement)

(Emeriaud et al., 2023)

Morbidity and Long-Term Outcomes

* Primary care providers should be advised to screen for post-ICU
morbidities within 3 months of discharge (GPS, 90% agreement)

« Patients with PARDS should be screened for pulmonary function
abnormalities within the first 3 months following discharge (GPS,
90% agreement)

« Evaluation of quality of life, physical, neurocognitive, emotional,
family, and social function should be evaluated within 3 months
of discharge (GPS, 100% agreement)

(Emeriaud et al., 2023)
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Case Presentation

+ 3 yo F, admitted for acute hypoxic respiratory failure

« 3 day history of fever, increased WOB, fatigue, emesis (NBNB),
decreased saturations at home (low 90s), and concern for
yellowing of skin

» Medical history: Trisomy 13, severe persistent asthma,
bronchomalacia, intestinal malrotation s/p Ladds, G-tube
dependent, VUR with recurrent multi-drug resistant UTIs,
neurogenic bladder/bowel, VSD, ASD, and seizure disorder

Case Presentation: ED arrival

£
m

R
n
Treatment initiated:

*36.9%C, 109/58, HR 135, RR
24,Sp02 85% in room air

« Pale color, retractions
throughout, abdominal
distension

» Oxygen and breathing tx
» Imaging, lab work

* Antibiotics

* Fluid resuscitation

29
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Case Presentation: Initial findings

» Adenovirus and human

metapneumovirus 1.7
7.7 152
* pH 7.32, CO2 44, PO2 43, HCO3 23,
Lactate 1.3, Glucose 102 35.5

* Blood and urine CX pending
« CRP: 6.4, Procal 0.23

+ UA: 1.013, clear, yellow, - leukocyte
esterase, - nitrites, - glucose, - ketones

National Association o
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Case Presentation: Imaging

.
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PARDS or not PARDS

TABLE 4.
Diagnosis of Pediatric Acute
Definition Statement 1.7.1)

y Distress initi 1.4

V' Age(DS1.1)

Exchude patients with perinatal lung disease
W/ Timing (DS 12)

Within 7 d of known chnical ivsult
Origin of edema (DS 1.3)  Not hull explained by cardiac fadre o fluid averioad
" Chestimaging (DS 1.3)  New opacities (unlateral or bilateral) consistent with acute pulmonary parenchymal dissase
and which are not due primandy to atelectasss or pleural efiusont

/' Oxygenation® (DS 1.4.1)  IMV:Ol=40r 08128
NIV Pao,JFo, £300 or Sp0,/Fo, £ 250

DS 1.4.4)

Severs: O1 2 16.or OSI
12 (DS 1.45)

1200
NIV-PARDS" (DS 1.4.2 7 Midimoderate NIV-PARDS: Pasy™ Severn NIV-PARDS: Pao,/
DS 143) Fia, > 100 or Spo,/Fro, > 160 Fio, < 100 or Spo,/Fio,
5150

Special populations®
A with

IMV-PARDS: (DS 14.1)  Midimoderate: OI < 16 or OSI <

(DS 16.1;D5162)

with bs
(DS 1.6.3;05 1.64)

Case Presentation: ICU Admission Day 1

* Resp: * GL:
« NIPPV 14/6, FiO2 35%
« Airway clearance

* G-tube to dependent drainage
* GU:

+ Baseline irrigation
» ID/IMMUNE:

* Recurrent UTIs

« Broad spectrum antibiotics

* Neuro:
« Baseline anti-epileptics:
cannabidiol, clobazam,
topiramate
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Case Presentation: ICU Admission Day 1

.+ VS: + Increased WOB
+ 36-39.5*
* HR 120-150 bpm
* RR 25-45 bpm
« BP WNL
» Oxygen saturations 92-97%

« Prolonged recovery, FiO2
>75% x1 hour

* CXR
* Gas
* Fluid balance

Case Presentation: ICU Admission Day 1

Topic Recommendation ‘Good Practice Statement
Noninvasive support

Use of O/ ng acuf failure — L for HFNC (7.3.3)

HFNC time-limited trial of NIV (7.1.1)

In RLS, use of HFNC/CPAP vs O, (75.1)
In RLS, use of CPAP vs HFNC when avail-

able (7
Use of NIV ¢~ Worsening in -6 he trial — ETT (2120  /Close monitoring and trained staf (7.2)
{CPAP + Humidification (7.3.3), optimal interface for synchronization

X el (7:3.1), monitoring for complications (7.3.2)

sitive
[t # Addition of inspiratory support f synchronized (73.5)
pressure) \ Sedation during poor tolerance of NIV (7.3.4)
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Case Presentation: ICU Admission

]

Case Presentation: ICU Admission

* Cuffed ETT

« CMAC

» Rescue medication
* Rescue volume

» Time and patience

National Association of
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PARDS or not PARDS

Case Presentation: Management Day 1

TABLE 4.
0630: SF: 114 Dil?r!q!isdf%di!tric Acute i Distress (Definition 1.1
7.18/41/41/14.(1.1) Defirition Sewanent 1 X1) RESP: * HFOV:
v Age(DS 11 Exchuda patiants with perinatal lung dissase
0930: O 44 ~' Timing (DS 1.2 Wihin 7 d of known ciical insult « PC/AC: * MAP 25
7.02/90/56/22 (1.1) v s e s + Delta 55
1030: OF 40 v and which are nat due prmarnly 1o atelectass of peural effuson” * Cuffed ETT
: Ol o Ommeastion (DS 141) IMV:OI240r 08125 « Hertz 10
i 0 ROl « PIP 34, PEEP 14, RR30 Fi02 100%
. Fi
1230: 0SI 27 1 PARDS: (05 1.4.1)C_ Midmodorte: O1< 16 OSI<  Sevet- Ol 16 0512 « Goal:
T 1208 14 o .
7.15/61/39/20 (1.1) e e P e « TV: 46 mL/kg « Inhaled nitric oxide
0S1.43) Fo,> 100 0r Spo,fFo, > 150 Fo, 5 100 or Spo,/Fo, 20 ppm
1330: OF: 28, DS: 2.7 A1 « pH >7.2 with permissive hypercapnia :
7.31/40/61/19 (0.9) Special populations’ p p ypercap o
(DS 1.6.1;05 162) * Sp0O2 >88% * Prone posmonlng
(DS 1.6.3; DS 164)
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PROSPECT: The PRone and Oscillation Pediatric Clinical Trial (PROSpect)

CMV & Supine CMV & Prone

« NIH, international, randomized

« Severe PARDs
» Randomization stratified by age group and
direct/indirect lung injury
+ Outcomes: Ventilator free days, Organ
failure free days
« Enrolled within 96 hours of intubation

« **Need 2 sequential OI/OSI (4hr + 2h apart)
¢/w severe PARDS + B/L infiltrates

HFOV & Supine HFOV & Prone

Case Presentation: Management Day 1

Ccv: GU:
« Epinephrine and
norepinephrine

« Urinary catheter placement
following retention

Neuro:

«» Continue home regimen
FEN/GI:

* NPO/Tube feeds
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Case Presentation: Respiratory Progression

TABLE 4.

Diagnosis of Pediatric Acute Distress (Definition 1.1
Definition Statement 1.7.1)
Age (05 1.1) Excluda patients with perinatal lung disease
1730: 0L 10.9 Timing (05 1.2) Whin 7 d of known clicalinsul
7.29/44/55/20 (1.0) gin 13 fud overoad
Chost 19) lurvtaral o ‘acute pulmonary

and which are not due primandy 1o atelectasss o plewral euson®
MV:O12 404 08125
NIV Pao,/Fio, 5 300 or Spo,/Fo, 5 260

2030: 0L 11

7.42129/47/19 (1.2) ZIOIEOE 08 AL

05 1.44)
2300: O 6.5 IMV-PARDS: (DS 1.4.1)¢” Mid/moderate: O < 16 or OSI< Severe: OI > 16 or OSI >
7.14/67/85/22 (0.6) 12 (DS 1.45) 1208 1.45)

NIV-PARDS" (DS 1.4.2; Sevars NIV-PARDS: Pao,/

051.43) Fio, > 100 or Spo,/Fo, > 150

Case Presentation: Respiratory Progression

Fo, < 100 o Spo,/Fo,
0000: OI: 5.0 5150
7.24/52/82/21 (0.6) Special populations*
asoase
©51.6.1;,05162)
(DS 16305 164)
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Case Presentation: Respiratory Progression

Day7-8 Day8-14 Day 15-19
HHFNC ~ NIPPV NC
| | |

Day -4 + @ Day2-4 Day3-DC Day 81t (1

Steroids INO EN =5 DC heme’

' r_-na A Sterods "
£
Day 2-15
Int Lasix

Case Presentation: Respiratory Progression

After 6 days of intubation
6D «iNO
== . yrov

* NIPPV

* Prone

« Steroids

« Antibiotics

* Fluid resuscitation

* Respiratory treatments

=
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Thank you

Please do not hesitate to contact with any questions

« Kaitlyn Bayliss MSN, CPNP-AC
kaitg@med.umich.edu

* Blythe Pollack MSN, CPNP-AC
bpollack@med.umich.edu

+3 new NPs, and 4
new NP babies!

M | C.5. MOTT CHILDREN'S HOSPITAL

UNIVERSITY OF MICHIGAN HEALTH
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