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Slow and Steady

Reducing Setbacks in Pediatric Chronic Critical lliness
Rachel Troch, MD, Alexandra Lazzara, MD, Avery Zierk, MD, FloraYazigi, MD, Bethany
Chalk, PharmD, Jamie Schwartz, Sofia Perazzo MD, Khodayar Rais-Bahrami, MD,

Renee Boss, MD, MHS
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Background and Aim

The growing population of children with pediatric
chronic critical illness (PCCl) comprise a
disproportionate amount of ICU utilization.

Clinicians and parents report that the frequent
treatment alterations typical for ICU care may be
interrupting the slow recoveries typical for children
with PCCl and prolonging ICU stays.

Our aim is to determine whether there is an optimal
number of ICU treatment titrations per week
associated with the lowest quartile of patient
decompensations and shortest ICU length of stay for
children with PCCI.

A retrospective chart review of children with PCCI
Eligibility: patients 0-18 years who were

1) admitted to the NICU for >30 days and
corrected to 234 weeks gestational age OR
admitted to the PICU/CICU >21days; AND

2) dependent on >1 technology to sustain vital
functions

150 pediatric patients admitted between 2016 — 2020
were randomly selected with participants divided
equally between ICU's.

Daily changes to respiratory, nutrition, and sedation
management were tracked.

Children with PCCI
may benefit from

slower paced care.

Weans and Setbacks

809 95% Cl 0.77 - 0.87;P <0.0001; R0.83

£ . -

S 60 .

L

o

w

= 40— i

il - -

‘s . .

E 204, . i T -

T e

gl
0-#- o 1 ] 1 1
4] 50 100 150 200

Weans

Weans and ICU LOS

200+
95% C10.79 - 0.89; P <0.0001; R 0.85

2 150 5
o
= o *
= 100 A
a 507 G ;..4.,'
+$'-?4:- Te
0 T TT Tt [T 1
0 100 200 300
LOS in days

Demographic Data

System Technology at Admission
0% 10% 20% 30% 40% S50% 60% 70% BO%  90%
RESP
GI/NUT
RENAL mm
ACCESS
CN5 SHUNT m
ECMO =
TRANSP §
OTHER m
NONE  —
Age at % of Patient Sex
admision NICU CiCu PICU Total Total
<1 year 75 24 8 107 71
1-3 years 4 3 10 7
3.1-6 years 1 3 4 3
6.1-10 years 1 4 5 3
10.1-18 years 3 17 20 13
>18 years 1 3 4 3
TOTAL 75 34 41 150

Conclusions

This retrospective chart review of patients with PCCI
demonstrates a correlation between pace of ICU
weans and patient stability and ICU LOS

This data suggests that rapid ICU titrations for CCl
patients may increase their resource utilization.

The next step is a prospective study of “Slow &
Steady” ICU weans for children with PCCI, examining
the causative nature between weans and setbacks.




Changes in body composition in the year following critical illness
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Introduction Results Results Conclusion

Intensive care unit (ICU) patients undergo acute skeletal muscle wasting Sixty-four ICU patients were assessed at ICU discharge and one- . . In this prospective observational study ICU patients gained greater
Table 2: Comparison of mean body composition changes between

due to immobility and critical illness associated systemic inflammation year follow up (median time b/w scans 409.5d IQR 378.5, 445.0). ICU cases and controls. All p values < 0.01 amounts of estimated lean and fat mass in the year following critical

[1]. Survivors of ICU are reported as having persistent physical Baseline data is presented in Table 1. Unadjusted between group illness than matched controls. However, at one-year ICU survivors had

) IcU Controls Difference
impairment and disability in the years following discharge [2,3] differences in the primary outcome are presented in Table 2. ICU Variable (n=64) (n=540) (95%1) lower lean mass and greater fat mass than controls. At this time point
= = 4

A current hypothesis for the mechanism of post-ICU reductions in patients gained a greater amount of lean and fat mass in the year Whole-body lean mass increased fat mass was also associated with poorer HRQoL.

physical function is the lack of recovery of muscle atrophy sustained following ICU than controls. In multi-variable regression analysis, Annualised Change (kg) ~ 0.75 (¥2.21) -0.17 (+0.72) 0.92(0.67 to 1.18) These findings may represent a return to pre-morbid state, changes in

during critical illness. There is a need to measure changes in body ICU admission remained a significant predictor of change in lean Percentage Annualised ~ 1.97 (#5.73)  -0.28 (+1.88) 2.25(1.58t0 2.92) metabolic profile, or low activity levels and nutritional inadequacy in ICU

composition in ICU survivors and determine its contribution to and fat mass, with medium partial eta-squared effect sizes change (%) survivorship.

functional impairment. Previous research has examined muscle mass observed. At one-year, ICU patients had lower lean mass (-0,96kg, Whole-body fat mass Understanding the factors associated with, and effect of, increasing

Annualised Change (kg) 279 (+5.45)  0.29(+1.28) 2.50(1.94 to 3.05)

from 6-12 months following ICU but data from ICU discharge is lacking. p=0.047) and greater fat mass (+6.79kg, p<0.001) than controls, )
Percentage Annualised  10.90 (+18.88) 1.876.29) 9.04 (6.81 to 11.26)

muscle mass and reducing fat mass in the year after critical illness

and a greater proportion in the sarcopenic range (12.5% vs 3.89%, requires further investigation.

change (%)
Ai p=0.002). Fat mass but not lean mass was associated with EQ-5D- e e eSS
ims .
o ) ) 3Lindex scores (r=-0.29, p=0.03) and EQ VAS (r=-0.30, p=0.03). Annualised Change (kg) ~ 0.34 (£1.17)  -0.11(+0.35) 0.45 (0.32t0 0.58)
* Measure changes in spine and hip dual x-ray absorptiometry )
Percentage Annualised 2.07 (+6.89) -0.44 (+2.11) 2.50(1.73t03.28)
estimated lean and fat mass in ICU patients between discharge and Table 1: Baseline characteristics for ICU patients and matched controls change (%) [

_ Barwon
one-year follow-up and compare to population controls

_ sty E I H ealth
Examine the association between health-related quality of life n=64 =540 a) WBLM/h2 vs EuroQOL VAS

(HRQoL) measures and estimated body composition variables Age (yr) 68.8 [60.8,74.6] 67.4[56.5,74.5] 0.51 & Acknowledgements
Female 30 (47) 300 (56) 0.19
Height (cm) 166.2 (+10.5) 165.0 (£9.7) 0.30 . . The authors would like to acknowledge the participants in the study
Weight (kg) 776(+16 io) 744(&4‘2) 0A21 . N . and the participants of GOS who were used as controls
.0 (+16. .4 (+14. h g0l .
Methods Body mass estimates (kg) £° . ..
s . I ) Author affiliations
. ) ) WBLM 44.9 (+11.9) 46.0 (+11.0) 0.34 o . H
Participants were taken from a prospective observational study H] . ° . . B . . .
WBEM 29.4 (£10.5) 25.1 (+8.8) <0.001 3 3 o a. Deakin University, IMPACT (Institute of Mental and Physical
performed at University Hospital Geelong, a tertiary level ICU in South- =21 . . . . Health and Clinical Translation), Geelong, Australia,
tern Australia [4]. Previously developed ti dt ALV i 197 (+5.6) 20.3(25.3) 032 * ® e s « ® b. Barwon Health, Geelong, Australia
eastern Australia [4]. Previously developed equations were used to Comorbidity - 1=-0.20, p=0.16 . 2 o c. Department of Medicine-Western Health, The University of
estimate whole-body lean mass, whole-body fat mass, and appendicular Renal 5(7.8) o . Melbourne, St Albans, Australia
lean mass from dual x-ray absorptiometry of the spine and hip at ICU Cardiovascular 30(46.9) 20 40 curocS s 80 100 ;jj Depax_—tmix/;t ﬁ: Epldeimlogly and Preventive Medicine, Monash
Respiratory 15 (23.4) uro niversity, Melbourne, Australia
discharge and 1-year follow up. Controls were taken from The Geelong —_ 0 (@3 e. Deakin University, Faculty of Health, Biostatistics Unit, Geelong,
iabetes mellitus o straliz
i i ion- po—s b) WBFM/h2 vs EuroQOL VAS Australia
Osteoporosis Study (GOS) [5], an ongoing population-based study. GOS ICU admission category . 2 f. Australian and New Zealand Intensive Care Research Centre
participants with available spine and hip DXA data from two visits were Cardiac failure 11(17.2) (ANZIC-RC) Department of Epidemiology and Preventive Medicine
i i ] DEPM), Monash University, Melb . Australi
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Nursing and early rehabilitation
in long-term patients in intensive
care units: a qualitative study

Karina Knutsen, Hege Selnes Haugdahl, Britt Normann
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BACKGROUND: PURPOSE:

Early rehabilitation in intensive care units (ICUs) is requested, The study aims to identify essential intensive care nurses’

and it reduces the likelihood for developing intensive care units competencies in optimizing patients’ participation in early
acquired weakness. Knowledge regarding how intensive care rehabilitation to develop a new integrated nursing intervention
nurses perform the actual patients’ exercises and mobility to promote recovery of body functions and structures, activities
schedules, how they handle the patient during mobilization, and participation for these patients.

and what they consider important regarding timing, safeness,
structures and competencies are lacking.

OVERALL RESEARCH QUESTION:
What are essential professional clinical nursing competencies, enablers and barriers to optimize long-term ICU patients’ participation in
early rehabilitation?

DIVIDED INTO THREE WORK PACKAGES:

How do ICU nurses use their What are ICU nurses' reflections How is participation in early
competencies, particularly their han- regarding enablers and barriers to mobilization and rehabilitation during
dling- and interactional skills, to opti- optimize patient's participation in long term stays in ICUs experienced
mize patients' participation in early early rehabilitation during long-term from the patients’ perspective?
rehabilitation during their long term stays in the ICU?
stays in ICUs? Method:
Method: In-depth interviews with patients

Method: In-depth interviews with ICU nurses after discharge from the ICU
- Non-participating observations of based on interview guide and (n=12-18)

clinical practice (n=12-18) observations (n=12-18)
- Videorecording of relevant situations
- Field notes Contact: karina.knutsen@nord.no

“» NORD

—— University www.nord.no
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| Introduction

The COVID-19 pandemic challenged healthcare in many ways.
Continuous stress, limited resources, and overworked staff created a
perfect environment for compassion fatigue and emotional burnout.
Clinicians facing empathy fatigue may experience a lack of motivation
and decreased ability to provide effective, meaningful patient
interactions.! The ability to provide needed social support for patients is
also a lower priority than emergent medical care. Thus, clinicians may
focus less on these relationships, especially in the Intensive Care Unit
(ICU). Patients diagnosed with COVID-19 are quarantined in rooms
throughout their hospitalization. They rely primarily on social support
from the patient-clinician relationship as they have access to limited
family support. Given clinicians inability to provide consistent social
interactions due to isolation procedures as well as burnout, patients may
suffer mentally and emotionally.

Decreased perceived social support can negatively impact the patient
experience and health outcomes. Past research has shown that patient’s
perceived social support during an ICU stay is related to improved
treatment effectiveness and improved health related quality of life
following discharge.? The perception of that support as readily available
leads to improved physical and mental health outcomes.? During a time
when patients' families were unable to provide daily social interaction
and support due to isolation and visitor restrictions, the clinician-patient
relationship became even more important. Using two specific patient
cases, this study focuses on the benefits of maintaining therapeutic
relationships throughout an entire ICU stay, even during a pandemic, to
maximize functional outcomes and improve patients’ well-being.

Methods

Mixed methods approach was utilized by combining objective data from
a retrospective chart review and qualitative data from lived experiences
by two critical care therapists. Specific outcomes were assessed for
overarching themes.

Building Trusting Relationships Throughout Prolonged
ICU Stays During the COVID-19 Pandemic

Logan Russell, PT, DPT
Heather Tattersall, MS, MPH, OTR/L

Intensive Care (ICU)

Admission

ntuhated Not Intubated
Social Support | I

Medical Interventions

Improved Health Outcomes

An additional patient experienced significant ICU-acquired delirium
and weakness following a multi-week intubation after a COVID-19
diagnosis. Through therapeutic use of self, cognitive retraining, and
anxiety reduction strategies, this patient became highly motivated
and engaged in therapy, experiencing significant functional
improvements. Perceived social support, however, was not
measured. Given that perception of social support, not just the sole
act of providing social support, has been shown to have a significant
effect on health outcomes, it would be important to measure
perceived social support in future studies. Thus, despite clinicians’
own emotional burnout, it is vital to remember the importance of
providing social support to patients throughout their entire ICU
stay.

Conclusion

Discussion \

Patients diagnosed with COVD-19 were isolated in rooms with limited
in-person interactions with clinicians and families. Isolation led to
increased stress, as shown with increased respiratory rate, increased heart
rate, and poor oxygen saturation for intubated and sedated patients. For
patients without sedation, poor mental and emotional well-being was
shown through depressed mood, refusal of medical treatment, and self-
isolating behavior, impacting the patients’ overall medical and functional
status. Clinicians’ own emotional burnout during the pandemic, as well
as hospital isolation procedures, prevented standard social interaction
between clinicians and patients. However, as the two following case
studies showed, providing increased social support during different times
of ICU admission improved overall patient outcomes. One patient with
COVID-19 experienced significant anxiety while intubated in the ICU,
limiting his ability to tolerate sedation. During a period of wakefulness,
therapeutic touch and social interaction decreased respiratory rate,
improved oxygen saturation, and decreased anxiety, allowing the patient
to tolerate lying prone.

Clinicians’ ability to build trusting and empathetic relationships with
patients can impact functional and medical outcomes. During the
COVID-19 pandemic, clinicians may think that they might not be
able to provide the same degree of compassionate care to their
patients. However, it is important to uphold these values and
relationships as part of the standard of care throughout the entire
hospitalization, especially in the ICU. Future studies could include a
large sample size with patient questionnaires focusing on their
perceived social support levels both during and after ICU admission.
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Introduction

« The coronavirus disease 2019 (COVID-19)
increased demand for ICU.

+ Many ICU therapeutics could be risks factors
for functional losses.

+ Although studies have identified decreased
physical capacity after hospital discharge the
acute impact on physical function of ICU
admission due to COVID-19 is still unclear.

+ Recognized factors associated with poor

physical function may help to identify

strategies to improve the process of care,

prevention and rehabilitation.

Objective

To analyses the impact on functional status
and physical variables of patients with
COVID-19 after ICU stay and the

prognostic factors associated.

Participants

Inclusion Criteria:

+ Adult patients with COVID-19

* Previously independent for activities of
daily living

Exclusion Criterion:

*» Death

* Functional decline due to other

complications

» Cognitive impairment

*ICU length of stay (LOS) shorter than four
days

Methods

It was a prospective multicenter cohort

study performed from July 2020 to April
2021

Methods

« The patients were recruited from the
COVID-19 ICUs of these centers and
followed throughout the ICU stay.
Demographic, clinical and therapeutic

variables were collected.

.

Evaluation of functional status and
physical data were performed at ICU

discharge.

The primary outcome was Bl score
categorized into dependent and
independent for functionality (lost > 15

points in the BI)

Were evaluated: maximal inspiratory and
expiratory pressure test, handgrip

dynamometer, MRC test and step test.

Regression models were used to
determine the functional status

prognostics and factors associated.

.

The dependent variable was dependent
or independent. The independent
variables were demographic, clinic, and
therapeutics data suggests in the

literature associated with functional

decline.
Results
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Results

Table 2. Comparison between independent and dependent functional groups for
physical variables

0 DF o
@-139) @172
Barthel Index 8756 70:10 <0001
MRC points 547 4629 <0001
Handgrip test 23:11 16512 <0001
Step test 31420 85 <0001
MEP 82429 62:27 <0001
MIP 7629 58:25 <0001

Walking in the ICU 1I8(85)  94(55)
Data described in mean = SD, absolute number (%). IF Independent functional group,
DF Dependent functional group, MRC Medical Council Rescarch, MEP maximal
expiratory pressure. MIP maximal inspiratory pressure.

<0.001

Table 3. Correlation between physical evaluated and delta

Barthel Index

r P
MIP 0.39 <0,001
MEP 043 <0,001
Step Test 0.45 <0,001
MRC 0.61 <0,001
Handgrip test 0.37 <0,001

MRC Medical Council Research, MEP maximal expiratory
pressure. MIP maximal inspiratory pressure. Delta Barthel
(previous-ICU discharge)

Table 4. Analysis of predictive variables during ICU stay on
functional status loss in previously independent patients

Coefficient
OR [95%CI] p

Age 103[1.01-105]  0.006

ICU length stay 1.09[1.05-1.13]  <0.001

Walking in the ICU 0.24[0.13-0.44]  <0.001

Conclusions

The results showed that functional loss in
patients with COVID-19 after admission to
the ICU is associated with muscle strength,
respiratory pressures and step test. Factors
related to functional loss are age and ICU
lenght stay. The only protective factor for
functional loss is the patient walking in the
ICU.
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Objective

To assess the safety and feasibility of mobilizing
patients with femoral arterial and hemodialysis
catheters in the ICU at Yale New Haven Health System
(YNHHS).

Background

Historically, patients with femoral arterial and
hemodialysis lines at YNHHS were excluded from
progressive active mobilization in the ICU. The pilot
was developed to remove this barrier to mobility in
the ICU setting. Patients with femoral triple lumen
catheters were previously approved for mobility at
YNHHS and therefore were excluded from this pilot.

Planning and Development
]

Identify
Champions

Formulate

Safety Checks Edicatoy

Data Collection

* Rehabilitation
* Physician
* Nursing

 STEPS mobility * Rehabilitation
screening tool staff

* Femoral line * Nursing staff
algorithm and leadership

o Line and limb * |CU physician
check teams

* Potential
adverse events

* Additional
safety
practices

 [dentify
variables

* Add variables
to electronic
medical record

* Develop data

* Hands on set with IT

training with a

rehabilitation

champion

Additional Safety Practices

Line must be sutured
Mechanical lift pad
placed in chair
Therapists assist with
return to bed transfer

Chair follow when
ambulating

Nurse present for mobility
Team educated on response
to an adverse event

ICU Screening Tool

Safety and Feasibility of Mobilizing Patients with Femoral Arterial and Hemodialysis Catheters in the Intensive Care Setting

Kelly Bennett PT, Alexandra Carbone DPT, Brian Foley DPT,
Lauren Ferrante MD, MHS, Vikki Winks PT, MBA

Femoral Line Mobility Intervention

STEPS Mobility Screening Tool
1. This patient has a baseline condition that would limit 4. This patient is not safe from a hemodynamic
their benefit from out- of- bed? standpoint to participate in mobility?
*  Comfort measures only or actively dying +  Vasopressor up titrated within the past 2 hours,
Bedbound at baseline or more than 2 vasopressors
(Vasopressin excluded)
Active myocardial ischemia with EKG changes
or rapidly rising troponins
Unstable arrhythmias
Ongoing, uncontrolled blood loss
Femoral Quinton, Femoral Cordis, Femoral
Sheath in place

2. This patient is too neurologically impaired to
participate in mobility?
- RASS<-2o0r2+3

3. This patient is not safe from a
to participate in mobility?
Fi02 on mechanical ventilation > 60%
PEEP on mechanical ventilation > 10

piratory

Femoral Line
Mobility Algorithm

V|

Potential Adverse
Events

Documentation

Femoral Line Mobility Algorithm

@. Hemodialysis Em- Haves

Does this patient screen IN

® Pre-mobility line and limb check

* Constant line assessment

* Progress mobility per PT/OT clinical judgement
* Post-mobility line and limb check

Table A: Line and Limb Check

. Waveform

. Hematoma and/or bleeding at site

. Proper catheter securement

. Note strength and presence of dorsalis pedis
pulse

Pre-Mobility:

Have RN perform
line check and limb
check (Table A
prior to mobil

Constantly
perform line
check and
monitor for
adverse
events
(Table B)

Progress to
highest level of
mobility based

on clinical
reasoning and

patient
presentation

* Nonfunctioning catheter Pilot Adverse
 Removal of catheter Events: 0
 Bleeding at catheter site .

* Acute limb ischemia within 24 hours after rehabilitation
intervention

® Retroperitoneal hematomas
* Catheter line-associated blood stream infections

Document
highest level
of mobility,
presence of

line, and
adverse/lack
of adverse

events

Post- Mobility:
Have RN
perform line
check and limb
check (Table A)
after mobilizing

k*Line must be sutured

* Highest Level of Mobility
* Therapeutic exercise
 Sitting edge of bed
* Standing
* Bed to chair
* Ambulation

Results

Highest Level of Mobility

’

2
1

1 Year Pilot Data
9/1/20-8/31/21

CTICU encounters: 4
MICU encounters: 26

Pilot Adverse
Events: 0

Arterial lines: 21
Hemodialysis lines: 9

Total Number of Patients: 16
Total Number of Encounters: 30

= Therapeutic Exercise = Edge of Bed = Standing Bed to Chair = Ambulation

Discussion

Interdisciplinary team planning to develop safety protocols was
critical to the development and implementation of this pilot in two
ICUs in our hospital. Zero adverse events occurred with thirty mobility
encounters over the course of the one year pilot. Mobility encounters
ranged from bed level exercise of involved extremity to ambulation.
This data supports mobilization of patients with femoral arterial and
hemodialysis lines as a safe and feasible practice in our institution.
Future goals include obtaining administration approvals and
implementing this practice change across the health system in order
to remove this barrier to early mobility. In the future, data including
length of stay, ICU days, and disposition will be collected to compare
functional outcomes of patients with femoral arterial and
hemodialysis lines pre and post practice change.
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Figure ] 4 Heart rate and mean arterial pressmes during FES for all the experimental group|
patients.
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There were no significant changes in temperature in the experlmental group (p WWI

> 0.05). No patient presented asynchrony, arrhythmia, pain or burn. One patient



