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Learning Objectives

* Discuss the research/evidence to support early
mobility in pediatric patients

* Describe strategies for implementation of early
mobility in the PICU with a focus on the role of
respiratory therapists



Engage on Twitter! @SapnaKmd

#PedsICU
#ICURehab
#COVID19




Some timely resources

bit.ly/pedsicucovid
bit.ly/picucovidpubmed



One stop shopping for up-to-date PICU &
NICU Liberation Literature

bit.ly/pedsliberationliterature

MY NCBI FILTERS [&

My NCBI Collection - Pediatric and Neonatal ICU: Sedation, Sleep,
| All (974) Delirium, Rehabilitation, Family Engagement Literature, curated by

Free Full Text (331) Sapna Kudchadkar, MD, PhD view in My NCBI
Review (156) 974 results

Updated DAILY!!



Physical Rehabilitation in Critically lll Children:
A Multicenter Point Prevalence Study in the
United States

Sapna R. Kudchadkar, MD, PhD, FCCM"*% Archana Nelliot, MD'; Ronke Awojoodu, RN, MPH';
Dhananjay Vaidya, PhD* Chani Traube, MD"; Tracie Walker, MD'; Dale M. Needham, MD, PhD*%’;
for the Prevalence of Acute Rehabilitation for Kids in the PICU (PARK-PICU) Investigators and the
Pediatric Acute Lung Injury and Sepsis Investigators (PALISI) Network

FEATURE ARTICLE

Prevalence of Acute Rehabilitation for Kids
in the PICU: A Canadian Multicenter Point
Prevalence Study

Karen Choong, MB BCh, M5c'?
David ). Zorko, MD"

OBJECTIVES: To evaluate mobilization practices, barriers, and mobility-
related adverse events in Canadian PICUs.

Crit Care
Med 2020

park.web.jhu.edu

Critical Care
2020

Ped Crit Care Med 2020


park.web.jhu.edu




A CULTURE OF IMMOBILITY



Consequences of IMMOBILITY

K Koo, K Choong, E Fan, Crit Care Rds 2011



Liberation is NOT a new concept

“It means a great deal. . .to be put on their own feet in a short
timme, rather than be confined to bed, having their weak backs and
general debility increase rather than disappear after the opera-
tion which was to cure them.”—Dr Emil Ries,

JAMA 1899



THE ABUSE OF REST AS A THERA.
FEUTIC MEASURE IN SURGERY

EARLY POSTOPERATIVE ACTIVITY AXD
EEHABILITATION

JOHN H. POWERS, M.D.

COOFERSTOWXN, N. ¥,

Rest, as a therapeutic measure, 15 fraught with
hazard. Prolonged periods of recumbency in bed
are anatomically, physiologically and psychologically
unsound and unscientihe.  Conversely, early restora-
tion of medical and surgical patients to normal life
15 an essential feature of modern convalescent super-
vision. Prompt postoperative activity and walking
provide manifest, safe and agreeable modifications in
customary convalescent care by which ready rehabilita-
tion may be achieved in the realm of surgery.

The desirability of such a program for patients of
advanced vears has long been recognized; surgical
wounds heal firmly even though early postoperative
activity is encouraged. Infants and young children
cannot be kept quietly at rest in bed after operation,
vet postoperative hernias arve not connmon.  Utilization
of this knowledge in the management of patients
between the extremes of life promotes an equally
uneventiul convalescence. FEarly rising from bed and
walking preclude the protracted period of inertia which
tracditionally follows in the wake of surgery ami
enconrage 1:[1f_ prompt resumption of normal activity.!

JAMA 1944

“Prolonged (bedrest 1s)
anatomically and
physiologically unsound...

early restoration of medical and
surgical patients to normal life 1s
an essential feature of modern
convalescent supervision.”



So what changed?

Increased Survival!
* Technologic and scientific advances
» Bedrest to promote stability and safety

» Continuous sedative and paralytic
infusions- “rest and recovery”



Suspended Life or Extending Death? Thomas
Petty, 1998

“‘But what | see these days are sedated
patients, lying without motion, appearing
to be dead, except for the monitors that
tell me otherwise. By being awake and
alert...they could interact with
family...feel human...sustain the zest
for living which is a requirement for
survival.”



M EDICINE

JOHNS HOPKINS

SCCM Post Intensive Care Syndrome (PICS)
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Crit Care Med. 2012:40:502-9.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Improving+long-term+outcomes+after+discharge+from+intensive+care+unit:+Report+from+a+stakeholders%E2%80%99+conference

J Peds 2018
Ped Crit Care Med 2018



Post Intensive Care Syndrome - Pediatrics (PICS-p)

Baseline Status I
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Manning et al. PCCM 2018



Functional Recovery following Critical lllness in Children: the
“Wee-cover” Pilot Study

Karen Choong, MB BCh, Samah Al-Harbi, MD, Katie Siu, MD, Katie Wong, BSc, Ji Cheng,
MSc, Burke Baird, MD, David Pogorzelski, BSc, Brian Timmons, PhD, Jan-Willem Gorter,

MD PhD, Lehana Thabane, PhD, and Mary Khetani, ScD OTR Conducted on behalf of the
Canadian Critical Care Trials Group

PCCM 2015



Crit Care Med 2020



We must not just focus on survival....

SURVIVORSHIP



SCCM ICU Liberation: As easy as ABCDEF?

iculiberation.org

*1culiberation.org



Crit Care Med 2018



Pun et al.
Crit Care Med
2018






Fall 2013: Where we came from

« Oversedation

* Rapid drug escalation and no consistent sedation language
 PT/OT an afterthought

* Restraints=rule, not exception

* What's delirium?

* Benzos, diphenhydramine to improve sleep

 Family as observers



Creating a healing environment for children in the
hospital: It’s never too early!

Optimizing pain and sedation mgmt.
Optimizing sleep

Optimizing a child’s ability to communicate
Minimizing risk factors for delirium

Early mobilization




Sedation, Sleep, Delirium, Early Rehab cannot be dealt with
as silos!

They are intimately interconnected.



Why should we care about sleep in the
hospital?

e Natural sleep is integral to physiologic homeostasis
— Thermoregulation
— Respiratory
— Cardiovascular
— Gastrointestinal
— Immune defenses

— Endocrine



Principle Concept

Evolution of sleep in childhood reflects the complex
brain maturational process during infancy, childhood and
adolescence



. Society of
2018 means addressing sleep and Critical Care Medicine

immObiIity...in adUIts The Intensive Care Profess ionals

2013 “PAD” Guidelines

2018 “PADIS” Guidelines




They’re not.

J Clin Sleep Med 2016
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Hospital Sleep Disturbances
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PICU sleep is not a priority

—Multitude of studies of sleep in the NICU

—Nine publications about sleep in the PICU
* Four publications from same RCT

* Two studies using subjective assessment
(PSBOT)

Kudchadkar et al., Sleep Med Rev 2014



Improving Hospital Sleep is Not a Priority

60,000 abstracts screened—<&0

RCTs, mostly 1n neonates
Thank you, NICU colleagues!

Chest
2021



Sedation, Sleep Promotion, and Delirium Screening
Practices in the Care of Mechanically Ventilated
Children: A Wake-Up Call for the Pediatric Critical
Care Community

Sapna R. Kudchadkar, MD"?; Myron Yaster, MD"; Naresh M. Punjabi, MD, PhD?**

e 341 pediatric intensivists

e <15% aware of efforts to optimize sleep of
critically ill children in their unit including any of
following:

—Noise reduction
—Lighting
—Earplugs/eyemask Crit Care Med 2014,



Pediatric Intensive Care and Sleep: Is it a
priority?
 >85% use a combination of

benzodiazepine and opioid for sedation
in mechanically ventilated children

e <10% use dexmedetomidine

O Al other countriecs ®North America OAIl other countrics ™ North America
| U 1%
0 (]
Sufentanil Do % Diazepam
| 0% 0%

|

1
I 0o
Hydromorphone "Ol/:/o 1%
(]

Lorazepam
| - 16%
. | 46%
Morphine 339,
0
i
42% Midazolam

Kudchadkar et al. 2014, Crit Care Med.

—_—
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What’s wrong with opioids and
benzodiazepines?

Benzodiazepines are an independent risk factor for the
development of delirium

Kudchadkar et al. Contemporary Critical Care 2009
Pandaripande, et al. J Trauma 2008




Protocolized sedation in the PICU: The
RESTORE Study: No difference in outcomes

Curley et al., JAMA 2015
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What is the most common time for.....

A.7 a.m.-10 a.m.
B.10 p.m.-5 a.m.
C. 5a.m.-7 a.m.



Should this really be our “normal”?

 Baths at 2 a.m.

* Daily X-rays at 5 a.m.

* Labs at midnight

* Endotracheal tube=immobile

* Benzo & opioid infusion=automatic

*Benzodiazepines are an
independent risk factor for
delirium!



“Look out, it"s @ vicions circle!"™

A vicious circle?



Chest 2021



What we’ve learned

* Evolution of sleep is a marker of brain
development in childhood

* Sleep is severely fragmented in children
admitted to the hospital

* The behavioral phenotype of sleep
fragmentation presents as...



Delirium Definition

Abrupt onset of inattention and other cognitive signs with
fluctuation during day

Inattention — inability to direct, sustain & shift attention
Decreased awareness of environment — disoriented

Change in cognition &/or perception

— Short-term memory, language/speech abnormalities
— Hallucinations: auditory or tactile [nof a requirement]

 May have delusions, emotional lability including
significant anxiety, sleep-wake disturbance.

Adapted from DSM -5 American Psychiatric Association. 2013




World Delirium Day 2021

AMERICAN
EBY DELRIUM
)ADS 8 SOCIETY



* Only 2% of respondents reported delirium screening is
performed for all mechanically ventilated patients once per
shift

* When asked which tools were being used for delirium, several
listed withdrawal scales

—Sophia Observation Scale

Crit Care Med 2014
—Withdrawal Assessment Tool-1 (WAT-1) it Lare Me



Delirium is everyone’s problem

J Am Geriatr Soc 2011



Insight from half a century ago...

‘The problem of delirium is far from an
academic one. Not only does the presence
of delirium often complicate and render
more difficult the treatment of a serious
illness, but also it carries the serious
possibility of permanent irreversible brain

damage’

-Engel & Romano, 1959



Delirium in Critically |lll Children: An International
Point Prevalence Study”®

Variable (95% ClI)
e Age > 2 years 0.7 (0.5, 1.0)
@ysical restraints > 4.0 (2.0, 7.7)
Mechanical ventilation > 1.7 (1.1, 2.7)
< Narcotics > 2.3 (1.5, 3.5)
@odiazepines > 2.2 (1.5, 3.3)
BRI R 'ICUday- e mas arse oo Antiepileptics 2.9 (1.8, 4.8)
General anesthesia 0.4 (0.3, 0.8)
Vasopressors 2.4 (1.5, 3.8)

25% Delirium Prevalence

N=835, Traube et al, Crit Care Med 2017

@SapnaKmd



@SapnaKmd

Why should we consistently screen for delirium
in the ICU setting?

* Not just to diagnose delirium and treat it!

* “A positive delirium screen after several
negative screens is a warning sign for
impending badness” - Wes Ely, MC

GONSISTENCY
IS w—0

-

@SapnaKmd



@SapnaKmd

Delirium:
Basics of
Prevention

@SapnaKmd



Where do we go from here?



Fall 2013: Our PICU culture of immobility

» Oversedation

» Rapid escalation

 PT/OT an afterthought

* Restraints=rule, not exception

* What's delirium?

* Benzos, diphenhydramine to improve sleep
 Family as observers



Benefits of mobility

12/2/2021

Blood sugar homeostatsis
Cardiovascular function
Pulmonary function

Decreases chronic inflammation
Hormonal regulation
Musculoskeletal & neuromuscular
integrity

Sleep/wake pattern

Cognition

Decreases depression

72



Muscle wasting occurs quickly in the ICU



Our culture change goals

* Every kid, every day

* Get the experts to the bedside EARLY.

* No child is ever “too sick” to turn away the PT or OT

* Analgesia first— then sedation |[F NEEDED

» Kids and families can tell us what they need

* Sleep hygiene and delirium prevention= more mobility



The Cost: Multiprofessional Collaboration to
Promote Culture Change--It just makes sense!

Nurses

Physicians

Patient &

Family

NPs &
Trainees

Pharmacy




A cool name is the first step



Translating Research Into Practice

/ Envision\

the problem within
the larger system

Engage
collaborative
multidisciplinary
teams centrally

\ and Iocally/

— 1 Summarize the evidence

Identify local barriers
— 2 : .
to implementation

Measure performance

Ensure that all patients
receive the interventions

1. Pronovost PJ, Berenholtz SM, Needham DM. Translating evidence into practice: a

model for large scale knowledge translation. BMJ. 2008 Oct 6;337:a1714. PMID:

18838424,

Ahrq.gov



Pediatric Literature
Review

 Melchers et al 1999: 30 severe TBI
« Jacobs et al 2001: 133 LTRs
 Andelic et al 2012: 61 severe TBI

* Abdulsatar et al 2013: 8 Wii boxing
 Hollander et al 2014: 14 VADS

» Schweitz & Van Aswegan 2013:
Pectus

EM was safe and feasible in these studies



PICU Up!™: Early Rehabilitation and Progressive
Mobility

« Structured and interdisciplinary program

* Integrated into the routine care of the critically ill
child

e Qutcomes

— Provide a standardized mechanism to increase
activity level

— Improve patient outcomes

» Lower rates of mobility associated
complications

» Decrease length of mechanical ventilation
« Decrease length of stay

— PICU
— Hospital



What is Early Mobilization?

Ambulation
is not the
goal for
everyone!!



PICU Up! Levels: Shared mental models

PCCM
2016



PICU Up! Activity Progression: Sleep is a priority






Online module for ALL PICU staff



“Rest and Reassess”

PICU06S Appendix B: Criteria to Pause PICU UP! Activity, Rest and Reassess

* Change in baseline HR by 20%

* Change in baseline BP by 20%

* (Change in baseline RR by 20%

* Decrease in baseline SaO2 by 15%

* Increase in baseline F102 by 20%

* Increase in baseline ETCO2 by 20%

* Ventilator asynchrony

* CPAP/B1PAP asynchrony

* Respiratory distress

* New arrhythmia

* Hemodynamic concerns

* Change in mental status

* Concern for airway device, vascular access or EVD integrity
* Behavior interfering with safe activity



Results

» 82% of PICU patients had a PT session prior to
discharge from PICU vs. 53% (p=0.02)

* Median number of mobilization activities per patient
by day 3 doubled from 3 to 6

* 0% adverse event rate over 737 PICU days
« ETT ambulation increased from 0% to 10%

PCCM 2016



Predictors of early rehab

Table 3. Multivariable Analysis

Characteristic Odds ratio (95% ClI) P value
Age 1.00 (1.00-1.01) .09
Female sex 2.03 (0.73-5.66) 18
PRISM 1.17 (1.02—-1.34) .02
Motor impairment 5.13 (1.24-21.17) .02
Intellectual disability 0.90 (0.24-3.42) .88
Mechanical ventilation 1.41 (0.74-2.68) .30
Number of devices 1.16 (0.97-1.40) A1
Weekend? 0.42 (0.14-1.22) A1

Abbreviations: Cl, confidence interval; PRISM, pediatric risk of mortality.

aAdmission on Thursday or Friday.




Benefits of Early Mobilization After Pediatric
Liver Transplantation® PCCM 2019

Norihiko Tsuboi, MD'; Miku Hiratsuka, RN'; Setsushi Kaneko, RN'; Nao Nishimura, MD';
Satoshi Nakagawa, MD'; Mureo Kasahara, MD, PhD?* Takeshi Kamikubo, MD, PhD*

PCCM 2017 Crit Care 2017



@SapnaKmd

Role of the Respiratory Therapist @Kistatiinik

@Steph_Hazen

* Work in collaboration with medical team to
determine patient readiness and activity goal
for the day on morning rounds

« Screen and perform ERT in children who
meet criteria®

» Coordinate with multidisciplinary staff to
determine timing and strategy for safe
mobilization

 Educate the team about challenges
specific to the respiratory status and
needs of the patient



@KristaHajnik  @SapnaKmd
@Steph_Hazen



@SapnaKmd

Modality Specific Considerations

Oxygen Therapy Noninvasive Ventilation Invasive Ventilation

Nasal Cannula, Aerosol Therapy, Continuous CPAP/BiPAP ETT/Trach
Nebulizers, Heated High Flow Nasal Cannula

Sufficient O2 for activity « Sufficient O2 for activity « Sufficient O2 for activity
Emergency equipment  Emergency equipment  Emergency equipment
Educate staff to « Sufficient battery life on « Sufficient battery life on
potentially mobilize device for duration of activity device for duration of
without RT  Circuit support activity

* In chair » Circuit support

* While ambulating * In chair

« CPAP/BIPAP asynchrony « While ambulating

* Ventilator asynchrony

* Increase in etCO2 by 20%

 Emergency/back up airway
equipment

« Airway security




@SapnaKmd

Extubation readiness testing: RT/NP
collaboration

Presenting at #PCCC18 and AARC 2018 meeting
@SapnaKmd



@SapnaKmd

Exclusions...but no longer- bringing new
energy to the table

@SapnaKmd



@SapnaKmd

@SapnaKmd



So are we the only ones who needed to
change our mobility culture?

» Before large scale interventional trials can be
designed, it is critical to understand the current state of
PICU practice at the bedside for early mobilization and
acute rehabilitation




Physical Rehabilitation in Critically lll Children:
A Multicenter Point Prevalence Study in the
United States

Sapna R. Kudchadkar, MD, PhD, FCCM"*% Archana Nelliot, MD'; Ronke Awojoodu, RN, MPH';
Dhananjay Vaidya, PhD* Chani Traube, MD"; Tracie Walker, MD'; Dale M. Needham, MD, PhD*%’;
for the Prevalence of Acute Rehabilitation for Kids in the PICU (PARK-PICU) Investigators and the
Pediatric Acute Lung Injury and Sepsis Investigators (PALISI) Network

FEATURE ARTICLE

Prevalence of Acute Rehabilitation for Kids
in the PICU: A Canadian Multicenter Point
Prevalence Study

Karen Choong, MB BCh, M5c'?
David ). Zorko, MD"

OBJECTIVES: To evaluate mobilization practices, barriers, and mobility-
related adverse events in Canadian PICUs.

Crit Care
Med 2020

park.web.jhu.edu

Critical Care
2020

Ped Crit Care Med 2020


park.web.jhu.edu

What is PARK-PICU? & SIS

Prevalence of Acute Rehabilitation for Kids in the PICU

2-day point prevalence study being conducted around the world to
characterize acute rehabilitation practices for critically ill children.

— USA

— Canada

— Brazil

— Europe

— Australia & New Zealand

All PICU patients admitted = 72 hours



ENC

CE OF ACUTE

HAB FOR

S IN THE PICU

82 sites/1800 patients

Crit Care Med 2020












Patient Characteristics: 59% of all PICU
patients included in data collection

Demographic n=1,803

PICU Day median(IQR) 12 (6-30)
Surgery during PICU 55%
admission
Age Catego
| 0-2 62% |
3-6 11%
7-12 13%
13-18 11%
>18 3%
Male 57%
Ambulatory prior to 64%
admission (if >2 years) Kudchadkar et al. Crit
1:1 Nurse-Patient Ratio 38% Care Med 2020

December 2, 2021  Endotracheal tube 34% 104



Proportion of patients with PT or OT consult by
Day 3, by PCPC

60%

50%

40%

% of patients
[
2
=

20%

10%

0%

24%

No disability

n=452

PCPC <3 vs PCPC =3, p<0.001

37% 38%

30% I

Mild disability Moderate  Severe disability
disability
n=435 n=361 n=409

50%

Coma

n

18

Kudchadkar et al CCM 2020



Nurses and families are the cornerstone of PICU
mobility

Crit

Care
Med
2020.



Activities on the Study Day (n=4700)

4% (n=196) with a reported potential safety event

95% of these transient vital sign changes

7 displaced feeding tubes NO ARRESTS

» 3 displaced chest tubes NO FALLS
» 2 displaced endotracheal tubes

« 2 displaced arterial lines

* 1 displaced tracheostomy

* 1 new arrhythmia it Care Med 2020




What about the outcomes??
PICU Up! Stepped-wedge RCT

BMJ 2015



p -

O 5

-

P
.?‘...
=i

&

.‘é.'
"

MISSOURI ”’
i 4

-
et

R
o=

irM o

=
&

&

3

~

I
=
3
0

e
5

N
SOUTH

CAROLI

S
INA

'
"R

Charlott
i~

.J*ﬁi

.
CA

&

"




NIH R01: ClinicalTrials.gov: NCT04989790

B u.s. National Library of Medicine

ClinicalTrials.gov

Home > Search Results > Study Record Detail

Clinical Effectiveness of the "PICU Up!" Multifaceted Early Mobility Intervention for Critically Ill Children (PICU Up!)

ClinicalTrials.gov Identifier: NCT04989790

Find Studies v About Studies = Submit Studies v Resources v About Site v PRS Login

[ Save this study

The safety and scientific validity of this study is the responsibility of the study sponsor and investigators. Listing a
A study does not mean it has been evaluated by the |U.S. Federal Government. Know the risks and potential benefits ~ omie s SR RR

of clinical studies and talk to your health care provider before participating. Read our disclaimer for details.
- Last Update Posted @ : August 20, 2021

See Contacts and Locations

Sponsor:
Johns Hopkins University

Collaborator:
Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD)

Information provided by (Responsible Party):
Johns Hopkins University

Also: icurehabnetwork.org/picu-up/



PICU Up!
SWT Sites



3 years later...

April 2021



Crit Care Med 2021




#ICURehab

A Common Language in Pediatrics

« Standardized measures of physical function provide a
common language among healthcare providers

— Why is this important?
* There is a huge gap in pediatric hospitals
— Why is this a problem?

115



#ICURehab

AM-PAC in Pediatrics!

Pediatric Physical
Therapy 2021




#ICURehab

Conclusions

 This is one of the first outcome measures to be
validated for use in pediatric acute care

— Objectify crucial aspects of PT and OT in acute care

* It can be used for a wide range of ages, diagnoses,
and settings

* It is possible to safely and feasibly perform various
standardized measures in acute care, including the
PICU

— AM-PAC, TUG, 30SWT, handgrip dynamometry-



Letting Kids be Kids?: You be the judge

By being awake and

alert...they could interact

with family...feel Case Studies
human...sustain the zest for

living which is a requirement

for survival.”
-Thomas Petty



< >/ “It is evident that we have much

to learn from each other, and the
cycle of local to global
communities of practice can be

fueled by leveraging social

media.”
-Kochanek, Kudchadkar, Kissoon PCCM 2017




Professional Social Media and You



The #PedsICU & #Neotwitter community

@SapnaKmd















Take home points

* |t. Is. Never. Too. Early.

* Value each other’s expertise

» Consistency

* No easy button

* Analgesia first

» Start low, go slow.

» Sleep. Sleep. Sleep....and Nutrition!
* Push the envelope...safely!



Celebrate all successes, big and small!
Because we have MUCH work to do



More inspiration and ideas?

Twitter: @PICU _Up

Instagram: @HopkinsPICU _Up



Special thanks to the PICU Up! Research Team



