45th National Conference E’;’“’vf"v%;";ﬁ Literature Review @“’E“'¢%;’::‘I
In-person on Pediatric Health Care ' ’ : ’
Narch 13-16, 2024 * Key terms
o Enteral nutrition, feeds, acute care, critical care, pediatric, nasogastric,
nasojejunal, transpyloric, vasopressor, vasoactive, compressed, gavage, bolus,
continuous.
To Feed or Not to Feed: + Various databases
A Review of the Literature « Excluded articles related to patients in the NICU
« Excluded articles specific to:
Virtual Ashley Eggleston DNP, APRN, CPNP-AC/PC o Gastric residual feeding protocol IR
a1, 2028 Abbie Woudwyk MSN, APRN, CPNP-AC o Single diagnosis (pancreatitis) : ‘.m a"‘
o Summary of feeding practices of HLHS ! »
« Reviewed clinical guidelines from ASPEN/SCCM r X
C -'“
Experts in pediatrics, Advocates for children. 1 2
1 2
Learning Objectives i ookl i Py i
Children’s Hospital Children’s Hospital
« Describe the importance of enteral nutrition in pediatric What pediatric setting do you currently work in?

patients in acute care settings.

« Identify strategies to improve nutrition delivery to pediatric A) Inpatient general medicine

patients. _ _ B) Inpatient subspeciality
* Recognize clinical outcome differences between continuous C) Outpatient

versus bolus feedings. D) Critical Care
« Review the literature related to patients receiving enteral E) My setting is not listed

nutrition while also on vasoactive medications.
« Identify areas for future research.




Corewell Health
z Helen Devos

Children's Hospital

How long have you been practicing as a Nurse
Practitioner?

A)I am a student
B) <1 year

C) 1-5years

D) 5-10 years

E) > 10 years

Pediatric Critical Iliness

Corewell Health
Helen Devos
Childrenis Hospital

.>230,000

.Length of
ICU stay
increased

.200,] (0.96 days)

.201 9
PICU

admissions
annually

Mational Assaciation of
Pediatric Nurse Practitioners

(Killien et. al, 2023) 6

5

Malnutrition i B e any

Childrenis Hospital

- A deficient, excessive, or imbalanced intake of nutrients that
jeopardizes one's health status.

Malnutrition vs. Undernutrition

* Malnutrition

oA deficient, excessive, or
imbalanced intake of
nutrients.

Corewell Health
Helen Devos
Childrerts Hospital

» Undernutrition
o Nutritional inadequacies in an
individual's energy and
nutrient intake absorption.
1) Wasting
2) Stunting
3) Underweight
4

Micronutrient deficiencies

National Astociation of
Pediatric Nurse Practitioners

(McCarthy, 2019)

7

Nationa! Association of
Podiatric Nurse Practitioners

(Albadi, 2022; WHO, 2024) 8

7
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Undernutrition

» Wasting
o Low weight for height
o Rapid weight reduction
o Decreased consumption of nutrition
oFrequently ill

Corewell Health

Helen Devos
z Children's Hospital
IFFERENT TYPES OF
UNDERNUTRITION
e —
NORMAL  WASTNO  STUNTNG  UNDERWEIONT
e 4 £

(Action Against Hunger, 2024)

Undernutrition

« Stunting
oShort height for age
o Chronic or repeated malnutrition
= Poverty
= Poor prenatal health
= Frequent illness
= Improper feeding/care early in life

Corewell Health
Helen Devis
Children's Hospital

DIFFERENT TYPES OF

UNDERNUTRITION

et oo
NOUMAL  WASTNG  STUNTINO  UNDIRWDOMT
oy 5w

(Action Against Hunger, 2024)

9

Mational Assaciation of
Pediatric Nurse Practitioners

(Albadi, 2022) 9

Mational Associati
Pediatric Nurse Pr.

(Albadi, 2022) 10

10

Undernutrition

» Underweight
oAbnormally low weight for age.

o These children may be stunted,
wasted, or both.

» Micronutrient Deficiencies

o Deficiency of vitamins
and minerals.

Corewell Health

Helen DeVos
z Childrenis Hospital
MFFERENT TYPES OF
UNDERNUTRITION
e
NOLMAL  WASTNG  STUNTING  UNDIRWIIONT
oy phapivagieivis
T e =

(Action Against Hunger, 2024)

If left untreated...

» Wasting leads to increased mortality.

Corewell Health
Helen Devos
Childrers Hospital

« Stunting limits children's physical and cognitive capabilities.
* Proper growth and development is restricted.

N National Assaciation of
N/ Peciaric Nurse Pracitioners

(Albadi, 2022) 1

(Albadi, 2022) 12

11




Corewell Health
Helen Devos
z Children's Hospital

Undernutrition and Malnutrition

* More prevalent in women, infants, children, and adolescents.
o Children with special healthcare needs
+ Children more vulnerable to malnutrition.
o Lower caloric reserve
o High nutritional requirements
+ Malnutrition should be routinely screened for in primary care settings.

o Predisposes them to severe, acute illnesses
o Exacerbate underlying diseases/conditions ‘

/

Corewell Health
Helen Devbs
Children's Hospital

On average, what percentage of patients will
receive a malnutrition diagnosis upon
admission to the PICU?

A) 5%

B) 10%
C) 30%
D) 70%

(Albadi, 2022; Becker, 2014; McCarthy, 2019) 13

Mational Assaciation of
Pediatric Nurse Practitioners

13

Mational Asseciation of
Pediatric Nurse ractitioners

14

Corewell Health
Helen Pevos
z Children's Hospital

15-50%
diagnosed
upon admission

Higher Increased risk

Malnutrition or resdmission
Undernutrition in
the PICU

associated with
more MV days

Increased
mortality and
nosocomial length of stay
infections.

Increased PICU

Albadi, 2022; De Souza Menezes, 2012; Hoyer-Haro, 2022; Jouncastay, 2021)

TISSUE REPAIR
WOUND HEALING

Acute rammatory
Proteina

/. Protein synthes:

Glycolysis + 11GLUCOSE o
L Utitization = R Gy

(Mehta, 2009) 16

MNational Association of
Padiatric Nurse Practi

15

16
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Pediatric Enteral Nutrition Folon Do

Children's Hospital

* Providing enteral nutrition may offset the metabolic burden of
the stress response.

oImproved wound healing
oDecreased catabolic response to injury
oImproved GI structure and function

« Optimizing protein intake to prevent lean body mass depletion is
one of the most important goals of nutritional therapy in the

PICU.
mzﬂ;"(‘ -:\u‘ﬁ:‘;:::"z’am a (Bechard, 2021; Mehta, 2012; Mikhailov, 2014) 18
. . Corewell Health
Calculating Caloric Needs Felor Do
Childrers Hospital
Metabolic States
. Normal .
Hypometabolism Metabolism Hypermetabolism
Pediarc Nurse Fracinoners (EmREN) =

20




Corewell Health Corewell Health

How much nutrition is recommended? y lcrPoe Protein needs in Helon Devos

Children's Hospital Childrer's Hospital

critically ill children

According to a multicenter study by Mehta et al.

o 31PICUs
o 500 intubated patients

Patients who received >66% of prescribed calories via EN
over 10 days had a lower 60-day mortality compared with
those who received <33% prescribed calories.

7////[’
k)
n.&‘

E Pechanic Nors Pracitioner (Mehta, 2012) 21 E Pachuntc Nore racitionen (Cross-Bu, 2017) 22

Avoid negative
nitrogen and
protein balance
to maintain
lean body mass
and growth

21 22
. . Corewell Health . Corewell Health
Protein Requirements ] HolenCes ASPEN and SCCM Recommendations Helen Deves
Children’s Hospital Childrers Hospital

» The goal is to reach two-thirds of the prescribed energy

Prospective multicenter cohort study including 59 PICUs requirements by the end of the first week.

« 1,245 children requiring mechanical ventilation >48hours

« Protein intake less than 1.5g/kg/day associated with negative protein balance. Protein requirement is1.5 g/kg/day (minimum)
* Muscle wasting in patients with acute lung injury has been associated with .
weakness and impaired quality of life. 0-2 years: 2-3 g/kg/day

2-13 years: 1.5-2 g/kg/day
13-18 years: 1.5 g/kg/day

* Results show an association between higher enteral
protein intake and lower 60-day mortality.

Pediatric Nurse Practitioners Podiatric Nurse Practitioners

@ Naionwl Assocition o (Mehta, 2017) 2 e Narional Association of (ASPEN, 2024; Cross-Bu, 2017, Mehta, 2017) 24

23 24
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Corewell Health
Helen Devis
Children's Hospital

Enteral Nutrition

« Early enteral nutrition is defined differently throughout the
literature.

Within 7 days
of admission

0-48 hours

National Association of
Pediatric Nurse Praciifioners &

26

Early Enteral Nutrition Is Associated With Improved Clinical

aipiry o . Corewell Health
Outcomes in Critically Ill Children: A Secondary Analysis of Felen Devbs
Nutrition Support in the Heart and Lung Failure-Pediatric Z Childrenis Hospital
Insulin Titration Trial

« Secondary analysis of the HALF-PINT trial including 35 PICUs.
« Patients with hyperglycemia requiring vasoactive support and/or
mechanical ventilation.
« EN within 48 hours of randomization into the study associated with
better clinical outcomes including:
« Lower 90-day mortality
« More ventilator free days
« Decreased length of stay
« Less organ dysfunction

Initiating Nutritional Support Before 72 Hours is Associated with
Favorable Outcome After Severe Traumatic Brain Injury in
Children: A Secondary Analysis of a Randomized, Controlled
Trial of Therapeutic Hypothermia

Elizabeth Meinar, MO', Michae! J. Bed, D', Sandra Buttram’ Patrick M. Kochanek™

Effect of Early Nutritional Support on Intensive Care Unit Length of
Stay and Neurological Status at Discharge in Children With Severe
Traumatic Brain Injury

- Retrospective study « Secondary analysis of The Cool

Kids Trial
+« (n=109) o Multinational RCT
+ Early EN (average 1.49 days) °n=77
o Decrease in PICU LOS . Fri[lll)’,yl)EN (within 72hrs following

o Decreased mortality

oImproved functional
o Improved outcomes (GOS-E Peds
Score)

outcomes at discharge

ional Astaciation of
\atric Nurse Practitioners

(Srinivasan et al., 2020)

MNational Association of
Podiatric Nurse Practitioners

(Meinert, 2018; Taha, 2011) 28]
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The Pediatric Guideline Adherence and Outcomes Program in Corewell Health
Savere Traumatic Brain Injury: A Single Conter Hybrid Z Helen Devos
Implementation-Effectiveness: Study Children's Hospital

Monica 5. Vavilala, MD' ), Mary A. King, MO, JonTing Yang, MD'. Scott L. Erickson,
BALY, Brianna Misls, PRO?, Rosemary M. Grant, RN, Carolyn Biayney, RN, Gian i,
MBA’. Randsil . Chesnut, MO, Kenneth M. Jaffe, MO®/, Bryan.J. Weiner, PhO", and
rian 0. Johnston, MD**

* PEGASUS study
» Determine acute care clinical indicators that are associated with
outcomes following severe TBI in children.
« Five centers in the U.S. (n = 236)
« Early EN (within 72hrs following injury)
oDecreased mortality
o No difference in GOS score

Time to achieve delivery of nutrition targets is associated with clinical Corewell Health
outcomes in critically ill children Helen Devos
Children’s Hospital

Lowi J Bechard, Steven J Staffa, David Zurakowski, and Nilesh M Mehta

P <0.017 (Bonterron-agjustes)

* Prospective observational
cohort study

* n= 1,844 mechanically
ventilated children

« 77 PICUs

-

60-Oay Mortality Rate (%)
-

P e

Time toschiove  Time toachieve  Time to achieve  Time to achieve
60% of

29

60% of calories calories. 60% of protein 60% of protein
EN EN+PN EN EN+PN
E sl (Vavilalaetal, 2019) 2 E Pesniiseine (Bechardetal, 2021) 0

30

ASPEN Recommendation .

)
Suggest early initiation of enteral nutrition, generally within
the first 24-48 hours following admission to the PICU.

Corewell Health
Helen Devos
Children's Hospital

Time to achieve delivery of nutrition targets is associated with clinical
outcomes in critically ill children

Lori J Bechard. Steven J Staffa, David Zurakowski. and Nilesh M Mehia

* Bechard study showed PN initiation by day 4 was associated
with improved outcomes compared with late (after 7 days).

N - I - (N \E

@ Pecianic Nume Pracinianes (ASPEN, 2024; Mehta, 2017) 31

(Bechard et al., 2021; Nasco Healthcare, 2024 ) 32

31




Corewell Health
Helen Devos
z Children's Hospital

ASPEN and SCCM Recommendation

+ PN should be delayed in patients with a normal baseline for at
least 7 days.

« Patients that are severely malnourished or at risk of nutrition
deterioration, PN may be supplemented in the first week.

aspen

Corewell Health
Helen Devis
Chikdiren's Hospital

Does your institution use a feeding protocol to guide the
delivery of enteral nutrition?

A) Yes

B) No

C) I do not know

D) I do not work in an acute care setting

Mational Assaciation of
Pediatric Nurse Pracitioners

(ASPEN, 2024; Mehta, 2017) 33

33

34

Corewell Health
Helen DeVos
Childrenis Hospital

Feeding Guidelines

According to a systematic review of 9 studies by Wong et. al,
enteral nutrition guidelines in the PICU:

« Improves time to start feeds
« Improves time to goal feeds
« May decrease GI complications and reduce infective complications

ASPEN suggests the use of institutional guidelines
and stepwise algorithms.

Detection
and
management
of EN
intolerance

Eligibility
criteria

Timing of
initiation

Rate of
increase

QR
(TS
e O o (Wong et al., 2014) 35 o il (ASPEN, 2024; Mehta, 2017) 36

35
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(_ Corewell Health
Helen DeVos
? Childrens Hospital

Feeding Guideli

ine

Pediatric Nurse ractitioners

37

implemented 2019 C mw‘ﬂm
elen De)
Children's Hospital

Primary Outcome: Secondary Outcomes:

Do guidelines decrease time tollll 1y ays, PICU LOS, feeding

start feeds, reach goal feeds [l i ojerance requiring change
and decrease interruptions to o sneny oy

feeds?
Mational Association o 3

38

Post-Protocol Group
(N=146)

Time from admission to Initiation of Enteral Feedings 23[12,43) 19(9,30]

(hours)
Time from start of feedings to Goal feeding (hours) N-138 N=145 00286
19(3,29) 14[0, 22
Times NPO Avoidable N-108 N=124
0 106 (98.1) 123(99.2) 05991°
1 2(19) 1(08)
N-146 N=145 0.7971
4[3,10] 5(3,9]

Days on Mechanical Ventilation N=96 N=32 0.2408
4128 53,7

Feeding Intolerance requiring change to transpyloric N=109 N=112

feeding tube? o 28 4036 01389

Corewell Health

Results | e occia

MNational Association of
Pediatric Nurse Practitioners

After implementing an EN guideline in the
PICU, there was a statistically significant:

1) Decrease in the time from admission
to starting EN.

2) Decrease in the time to reach goal feeds.

(_ Corewell Health
Helen Devoc
? Children's Hospital

39
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Corewell Health
Helen Devis
Children's Hospital

Nasogastric

(NG) vs Continuous vs.

Nasojejunal (NJ) Bolus feeding

(Cascade Healthcare Solutions, 2024; Neyaz et al., 2016; Oxford Medical Education, 2024) 42

Mational Asseciation of
Pediatric Nurse ractitioners

41 42
ﬁ:‘z‘”;;\‘lzﬂ"" Gastric vs Small-Bowel Feeding in H“;’;"Eiwﬂ""
| et Critically I Children Receiving e
At your institution, what is the preferred route for e
enteral nutrition? R R
Aim: the effects of feeding tube position on nutrient delivery and
A) Jejunal (NJ, GJ) feeding complications.
B) Gastric (NG, GT) « PICU patients receiving IMV
C) PO all the way : Random{zed
. ; . . o Gastric (n = 32), Small bowel (n = 30)
D) I don't work in a setting where this is usually needed. « Small bowel group had greater percentage of daily caloric goal than
gastric group.
« Small bowel feeding did not protect against feeding complications.
| e T - [ Jomrir s A (Meert 2009
43 44




Corewell Health
Helen DeVops
? Children's Hospital

Australian Critical Care

journal homepage

Research paper

Effect of two different feeding methods on preventing ventilator \!)( N
associated pneumonia in the paediatric intensive care unit (PICU):
A randomised controlled study

Duygu Sénmez Dilzkaya PhD, BSc, RN
Suzan Yildiz PhD, BSc, RN

Randomized controlled experiment from 2012-2013 in Turkey.
* PICU patients on IMV for at least 48hrs
« 20 = continuous EN by nasoduodenal route
+ 20 = intermittent EN by nasogastric route

« No statistical difference found between feeding methods and VAP.

Corewell Health
Helen Devis
Children's Hospital

A guide to enteral nutrition in intensive care
units: 10 expert tips for the daily practice

* Guidelines based on adult literature
from 2013-2015.

« RCTs have shown post pyloric feeding
reduces pneumonia, but no other benefits
have been observed.

« Provider's decision to switch from gastric
to post pyloric is generally subjective
based on perceived intolerance or delayed
gastric emptying.

(Sonmez Duzkaya & Yildiz, 2016) 45

Mational Assaciation of
Pediatric Nurse ioners

(Preiser et al., 2021) 46

45

. . . i i Corewell Health
Routine gastric residual volume measurement and energy target Helen Devis

achievement in the PICU: a comparison study Chidren's Hospital

Lyvonne N. Tume' + Anna Bickerdike - Lynne Latten”  Simon Davies* -
Madeleine H. Lefevre® - Gaélle W. Nicolas* - Fridérie V. Valla®

According to this study by Tume et. al, 87 children were compared
between two PICUs: one that measures GRV and one that does not.

« No significant difference between the two groups in median % of energy target
achieved in the first 4 days.

« In the patients that GRVs were measured, there were more EN interruptions.
» No difference in rates of VAP and NEC between the two groups.

Corewell Health

ASPEN Recommendation Tielon Do

Childrerts Hospital

* There is limited evidence to make universal
recommendations regarding the optimal
site to deliver EN.

o Gastric is the preferred primary route for EN.

o Post pyloric EN should be considered in patients
unable to tolerate gastric feeding or those at
high risk for aspiration.

(Tume, 2017 & Mehta, 2017) 47

National Associ
Pediatric Nurse

(Mehta, 2017) s

MNational Association of
Podiatric Nurse Practitioners

47
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Corewell Health
Helen Devos
Z Children’s Hospital

What is your feeding practice with patients receiving
respiratory support?

A) Start continuous feeds.

B) Start bolus/intermittent feeds.
C) It depends on the patient.

D) I don't order enteral feeds.

Corewell Health

Methods of Enteral Nutrition gL

w12 12

Continuous feeding Cyelic feeding

Intermittent feeding Bolus feeding [ Footng tme
[ Bresktime

ProviomgENbyaleedngpump  Providing ENbyafeedngpump  Providing EN over 2060 minutes  Providing EN over a very shor period

‘over 24 hours per day inless than a 24 hous tme period  every 4.6 hours wih orwibhout  of ime at speciied bme interval by
a feeding pump vty or wh a syringe
EN, entoral rutrton
Mational Assaciation of Mational Association .
e Pediatric Nurse Pract 49 e Pediatric Nurse P (Ichimaru, 2018) 50

49

50

Corewell Health

COntinuous vs. BOlus Multicenter Trial § Holen Delies

{ Children's Hospital

Multicenter, prospective, unblinded, randomized comparative effectiveness trial.
+ 7 PICUs in the US from 2015-2018.
« 151 patients on MV, randomized to bolus feeds or continuous feeds.

Porcentage gaa petein

Dy o o007 007

Bolus feeds shortened the time to attain goal feeds compared with continuous
feeds and increased the percentage of target protein and energy delivered.

Is bolus or continuous enteral feeding better in critically ill
children: An evidence-based review

Hayley Littler RNC, BSc, Staff Nurse® |
Lyvonne N. Tume RN, PhD, Associate Professor in Child Health?

« Specific outcome measures:
o Time to achieve goal feeds
o Feeding intolerance
« Four studies:
o 2 RCTs (Fayazi et al. 2016 & Brown et al. 2022)
o Systematic review (Brown et al. 2020)
o Randomized comparative effectiveness intervention (Brown et al. 2018)

« Overall, current evidence isn't strong enough to make a
recommendation on which is superior.

(Brown, 2022) 51

(Littler & Tume, 2023) 52




Continuous Feedings Are Not Associated With Lower
Rates of Gastroesophageal Reflux When Compared With
Bolus Feedings

*Lisa B. Mahoney, 'Enju Liv, and *Rachel Rosen

* Retrospective (n = 18) -

« Utilized 24-hr multichannel intraluminal (::ef:‘(; ‘
impedance with pH study.

* Results:
o No differences in reflux
o No differences in risk of reflux

« Continuous feedings may not offer a
significant advantage in reducing reflux.

Corewell Health

Intermittent versus continuous enteral nutrition in critically il
z Helen Deves

children: a y analysis of an
prospective cohort study

Children's Hospital
Enia E. Martinaz, D', Lort 3. Bochard, PRO; MEQ, RD' 24, AnnMario Brwn, PHD, CPNP.

ACIPC, CCRN, CNE, FCCM, FAANPY, Jorge A, Coss-Bu, MO", Sapas R. Kudehadias, MO,

PHD’, Theresa A, Mikhaikov, WD, PHO, FAAP", Vijay Srinivasan, MD'. Steven J. Staft,

S, . (Sascha) CAT, Verbruggen, MO, PhO ", David Zurakowskd, PO, Nilesh M.

Mohta, MO, FASPEN'24

» Secondary analysis of an international prospective cohort study.
+ 1,375 mechanically ventilated patients from 66 PICUs
« Primary aim: evaluate if there are infection differences between
continuous and intermittent fed children.
« No statistical difference in frequency of infection between the groups.
« No difference in reaching energy target and EN interruptions between the two
groups.
« According to this study, until further evidence is available, individualized
EN strategies rather than a universal strategy may be appropriate.

Mational Assaciation of
Pediatric Nurse Practitioners

(Mahoney et al., 2019) 53

Mational Asseciation of
Pediatric Nurse ractitioners

53

(Martinez, 2022) 54

54

Corewell Health

Adult Literature 7 licln P

Children's Hospital

Intermittent/bolus feeds Continuous Feeds

Pulsatile CCK release which leads to gallbladder -« Blunts the CCK release leading to gall bladder
emptying (patel, 2018). distention (patel, 2018).

« Increased interruption to feeds achimar, 2018).

Lower blood glucose levels (pate, 2078).

No increase in diarrhea or aspiration compared + One RCT in adults found higher rates of
to continuous chimaru, 2018). achieving goal nutrition; however, there are
studies that oppose this finding (heodoridis, 2023).

+ Bolus feeds resulted in greater nutritional
delivery for protein and energy. Also resulted in « May impair autophagy (pate, 201s)
peak leucine concentrations cweiy, 2020).

Increases splanchnic blood flow, pulsatile
changes in ghrelin, insulin, peptide YY, further
stimulating muscle protein synthesis micneiy, 2020.

Protein synthesis in skeletal muscle of neonatal pigs
" —
P A
l: 5
. H
£ Faed- Continuous Bolus
2 “, deprived
¢ \,
i:
i
= o
B e e (Gozzaneo, 2011)

55

MNational Association of
Podiatric Nurse Practitioners 56
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Corewell Health

Pediatric Conclusions Helen D

Childreris Hospital

Intermittent/Bolus Feeds Both EN methods Continuous Feeds

« Increased protein synthesis * No statistical difference in acquired . .
(Gozzaneo, 2011). infections between the two groups * Increased interruption
to feeds (rown, 2022

« Time to goal feeds (Martinez, 2022).
shorter rown, 2022) « No difference in the + Small single center
. . . . rate of reflux wahoney, 2019) study found higher proportion
Labor intensive for nursing of patients achieved adequate
staff wartinez, 2022). + No difference in protein with continuous feeds
time to goal energy target (Wong, 2017).

(Martinez, 2022).

+ No difference in interruptions to
feeds wartinez, 2022)

+ No difference in GI
complications/LOS (royazi, 2016).

Mational Assaciation of
Pediatric Nurse Practitioners 5

Corewell Health
ZE‘ZW;“V;::?, Enteral Nutrition and Vasoactive Medications [ G o

When do you start EN on a patient receiving vasoactive

y » Hypoperfusion to the GI tract and
medications?

splanchnic bed is a physiologic

A) Right away... why are we waiting? r:]r;f.:t?im;non with hemodynamic

B) When the epinephri inephrine i '
) seg.osergsg}ﬁg/r:i?f ornorepinepnrine Is « Vasoactive (VA) medications—

increased splanchnic vasoconstriction.
C) When the epinephrine or norepinephrine is

; « EN in hemodynamically unstable
<0.1 /kg/min. . : ) -

meg/kg/min patients with or without VAs is
controversial.

D) When the patient is hemodynamically stable
regardless of vasopressor dose.

National Association o
Pediatric Nurse Practitioners 59

59

(BrainKart, 2024; Panchal, 2016) 60




Corewell Health
Vasopressors and Enteral Nutrition in the i+ L A
Survival Rate of Children During Extracorporeal
Membrane Oxygenation

*Erin Alexander, DO, *Imad Absah, MD, *Dana B. Steien, MD,

wa Grothe MD, and *Sheri Crow, MD

* Retrospective review
o Pediatric patients (n=76) on VA ECMO

« Early EN and lower VIS associated with
higher survival rate.

VIS = Gopamine dose (Hg/kg/min) +
dobutamine dose (pg/kg/min) +

100 x epinephrine dose (ug/kg/min) +
10 x milrinone dose (pg/kgimin) +
10,000 x vasopressin dose (U/kg/min) 4
100 x norepinephrine dose (pg/kg/min]

* VIS score
oLess than 5.9 may be safe for EN

Enteral Nutrition and Cardiovascular Medications in the Pediatric Corewell Health

Intensive Care Unit Helen Devos
Chikdren's Hospital

Wendalyn King, MD, MPH*; Toni Petrillo, MD*; and Robert Pettignano, MD, MBA, FCCM

From the *Depar

* Retrospective chart review
on =55 PICU patients

+ No significant complications
reported with EN and VAs.
» The most common reported reason for
interrupting EN was vomiting and
constipation.

(Alexander et al., 2022) 61

Mational Assaciation of
Pediatric Nurse ioners

(King et al., 2004) 62

61

Corewell Health
Helen DeVor
Children's Hospital

Safety of Enteral Feedings in Critically IIl Children
Receiving Vasoactive Agents Z

« Multicenter, retrospective chart review T e
. Goroups
« Two groups: Fed (188) and Not fed (151) = = s
« VIS was utilized Dayl 008250  150(50-300) o1
Day2 10.0(5.0-15.0) 10.0(5.0-25.00 LY
s 50002
« Fed group Doi o0y ooy %

o Younger, less VA, lower PRISM/LOS
« No significant differences in GI outcomes between the two groups.

« EN is safe in patients receiving vasoactives.

Corewell Health

In Conclusion... Tielon Do

Childreris Hospital
* Limited research in pediatrics.

« Adult studies have showed EN intolerance is associated with VA
trajectory and dose.

Surviving Sepsis ASPEN/ESPNIC
+ Hold EN for pediatrics patients « No official recommendation
in active shock. for pediatrics.
« Consider in patients who are < EN should be considered in
hemodynamically stable and children who are stable on
no further escalation of VAs. hemodynamic support.

(Apurva et al., 2016) 63

National Associ
Pediatric Nurse

(Scott, 2023; Tume, 2020; Wang, 2022) 64

MNational Association of
Podiatric Nurse Practitioners

63

64



Corewell Health

Opportunities for Future Research ] elsboss

Children's Hospital

« Tume et al. (2019) reviewed the literature related to pediatric nutrition and identified areas for future
research:
o Impact of malnutrition during critical illness, how critical iliness induces lean muscle wasting
o Accurate assessment of energy requirements during critical illness
o Role of protein intake related to muscle wasting
o Delivery of EN
o Define feeding intolerance

o Role and timing of PN
o Nutrition therapies for specific populations

« Consider whether specific patient cohorts would benefit more from intermittent vs. continuous
feedings and the cost, time and labor associated with each strategy of feeding.

« Determine the safety and appropriate delivery of EN for patients receiving vasoactive medications.
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