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OBJECTIVES

« 1. Identify risk factors for prolonged feeding dysfunction of NICU
neonates.

« 2. Understand advantages & safety outcomes of earlier home
discharge from the NICU.

e 3. Understand the post-discharge feeding needs for infants on feeding
tubes.

- b : University of Utah
Intermountain é .................
Health A S



THANK YOUs

* “Ultimate Teams Experience:” No Competition, Just Winning

* 2025 NICU Tube Program = Home Enteral Feeding Transitions, “HEFT”
« 5MDs: 3 Outpatient, 2 Neonatologists
* 1 NP Outpatient: Countless NNPs

2 SLPs on outpatient side: 10+ Neonatal Therapists on Inpatient

2 Dietitians on outpt, 3+ RDs on inpatient

2 MAs for Clinic

Schedulers, Case Managers, Home Health therapists, Pediatricians, etc etc

o) Intermountain U?‘ University of Utah
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* We have evidence for SAFETY with NG/GT’s and
partial PO feeds at home

* Evidence for safety of those <10% PO and NG
* NG better than GT for complication rates

* We have evidence for EFFICACY of weaning
NGT/GT at home

* >67% babies will wean, <2 months post-DC; PO %
matters, Neuro exam matters; maybe IVH doesn’t
matter

* We have better MODALITIES for care

* Telehealth, remote monitoring, remote measurements
* Thickener-based mechanisms
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HOW IT ALL BEGINS
INTRA-NICU outcomes

White et al (2018)

* Quarternary NICU: 1 in 3 discharged on
* GT, NG or NJ tube feeds

e CHD babies, 4-6 out of 10

Edwards et al. (2019)

 Forinfants born 29 - 34 week PMA

* 69% of this population still required NICU hospitalization @ 36
weeks’ PMA due to feeding dysfunction ONLY

Greene et al (2019)
* ~4% of infants had surgical GT placed before DC White et al, J Ped Surg 2018
* 10 out of 114 NICUS placed GTs >10% of infants Edwards et al, J Perinatol 2019

 PCH SLC = 12% Median (2012—2022)
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Why do we do this? - “The 3 whys”
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Why Do we Do this — Benefits to PATIENT

* Higher breastfeeding rates once home
* Reduced toxic stress to infant

* Shorter hospital stays =reduced risk of iatrogenic
complications

* Favorable developmental outcomes
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Why Do we Do this — Benefits to Family

* Reduced parental stress

* Parental Empowerment

* Provision of Family-centered care

* Emotional advantages out of the hospital
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Why Do we Do this — Benefits to System

* Denmark study: Infants born <32 weeks saved
* ~2100 Euros (~$1500/payer), this included costs for outpatient services post-DC

* Utah study: Using median time to NGT d/c as outpatient, NG/GT home-feeding program
« ~13.5days, would be over $27,000 per patient discharged (compared to last full day in NICU)
* Using 2024 numbers, saved > $4,000,000 of hospital costs

* Improved turnover time of ICU bed availability

V.
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What were the risks/Concerns to early tube
discharge programs?

* Aspiration and its sequelae
* Parental mismanagement of equipment
* Poor growth/malnutrition

* Readmissions/ER visits/hospitalizations

- ‘Fl Intermountain A University of Utah
Health IA S




Why We Do This: It’s Safe!

e 2018 White & 2017 Khalil et al EXPOSURE INCIDENCE per 500 days
(n=182)

* 2-15% readmitted for feeding tube
related issue

» 33-48% presented for ER visit 1.6 ER vislts
 GT>>NGT

* No support programs -
0.8 hosp admissions

e 2020: HEFT support

* 13% ER or Hosp admission**
* 4%, GT reason, 2% NGT reason

** No Dermatitis

- Intermountain University of Utah
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Earlier DC risks — 2024, van Hasselt et al.

* ~59% of infants will be readmitted to the ICU
* Vast majority of these are respiratory and/or issues
* Earlier PMA at birth and LOS not necessarily a risk factor for readmission

UK Cohort: 46,600+ infants ‘

Y W o 1 ™A ANA

Neonatal discharge timing

Earlier (<25th centile PMA) 9950 (26.1) 485 (25.8)
—_—_ 0 0

Expected (225th to <75th centile PMA) 18 520 (48.7) 835 (44.5) <.001
& N

Late (=75th centile PMA) 9590 (25.2) 558 (29.7)

Apnea = #9 (2%),

Aspiration PNA = #15 (1%)

Respiratory or Cardiovascular;
van Hasselt TJ, Wang Y, Gale C, et al., JAMA Netw Open. 2024
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Earlier D/C NICU programs

(adapted Ermarth & Ling, 2022)

Time to tube wean, Tube

PROGRAM EXCLUDED INFANTS ) . Follow-up Care e s AE’s

Van Kamper,

Netherlands, EU 123 (41)
(2014-16)

Mago-Shah,

North Carolina, USA 163 (40)
(2013-17)
Williams,
Ohio, USA
(2016-17)
Ermarth,
Utah, USA
(2016-18)
Schuler,
Germany, EU (2017- 119 (60) None mentioned No limit
18)

Lagatta,

Wisconsin, USA 100 (67)
(2018-20)

Bardach, New DCES child. oxveen use. congenital Daily telehealth rounds,

Hampshire, USA 14 (30) » OXYE . & remote pulseOx, home 13 (14)
anomalies

(2020) scale

Craniofacial/syndromic Weekly home nurse visits,

abnormalities, social barriers 24/7 telephone access S et e

Not discharged from NICU; not GT PCP w/in 2 days, Post-

candidates NICU clinic 12 (40) 0 for NGT

260 Non-gastric feedings, TPN, GT

(173) N TN 3% N Tk o ) SR No limit PCP +/- Post-NICU clinic <60 (140) NGT < GT

183 Craniofacial abnormalities, CICU

(122) P o oy Gl/therapy/dietitian clinic 27 (106) NGT < GT

Post-NICU clinic, 24/7

8 (47) 0 for NGT
telephone access

Craniofacial abnormalities, non-

gastric feedings Gl/therapy/dietitian clinic 29 (35) NGT < GT

Fisher, Oregon, USA
(2023)

No PO, parental refusal of NGT, non TH only, remote scale,

e English/Spanish speaker NICU MD daily

5 (85%)




Earlier D/C NICU programs

PROGRAM

EXCLUDED INFANTS

Follow-up Care

(adapted Ermarth & Ling, 2022)

Time to tube wean, Tube
median days (n) AE’s

Van Kamper,
Netherlands, EU
(2014-16)
Mago-Shah,
North Carolina, USA
(2013-17)
Williams,

Ohio, USA
(2016-17)
Ermarth,

Utah, USA
(2016-18)
Schuler,
Germany, EU (2017-
18)

Lagatta,
Wisconsin, USA
(2018-20)
Bardach, New
Hampshire, USA
(2020)

Fisher, Oregon, USA
(2023)

123 (41)

163 (40)

260
(173)

183
(122)

119 (60)

100 (67)

14 (30)

104 (34)

Craniofacial/syndromic
abnormalities, social barriers

Not discharged from NICU; not GT
candidates

Non-gastric feedings, TPN, GT
within 7 days admission, hospice

Craniofacial abnormalities, CICU
patients, non-gastric feedings, TPN

None mentioned

Craniofacial abnormalities, non-
gastric feedings

DCFS child, oxygen use, congenital
anomalies

No PO, parental refusal of NGT, non
English/Spanish speaker

Weekly home nurse visits,
24/7 telephone access

PCP w/in 2 days, Post-
NICU clinic

No limit PCP +/- Post-NICU clinic

Gl/therapy/dietitian clinic

Post-NICU clinic, 24/7

No limit
telephone access

Gl/therapy/dietitian clinic

Daily telehealth rounds,
remote pulseOx, home
scale

TH only, remote scale,
NICU MD daily

9(113) 0 for NGT

12 (40) 0 for NGT

<60 (140) NGT < GT

27 (106) NGT < GT

8 (47) 0 for NGT

29 (35) NGT < GT

13 (14)

5 (85%)
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(adapted Ermarth 2020)

Tube Weaning: %P0 @ discharge
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Tube Weaning: PMA @ Discharge

proportion with enteral tube
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Health

=
(-
|

o
o
1

o
o
1

Days to Tube Removal, by PMA at Discharge

o . <41 weeks

— >45 weeks

e

41-45 weeks

I_____I_

(adapted Ermarth 2020)
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(adapted Ermarth 2020)

BW did NOT correlate w/ predictive tube wean

MEDIAN DAYS To Tube Wean

Table 2. Days to Tube Wean Based on Birth Weight Category. 250

Birth Weight Days After Discharge to 200

Category, g n (%) Tube Wean, (IQR)

ELBW (<1000) 27 (15) 216 (65, 360) 150

VLBW (1000-1500) 23 (13) 53 (11, 123)

LBW (1501-2500) 44 (24) 83 (15, 266) 100

SBW (>2500-4000) 88 (48) 40 (15, 247)

HBW (>4000) 10 (6) 55(19, 80) 50 ' - l
ELBW, extremely low birth weight; HBW, high birth weight; IQR, 0

interquartile range; LBW, low birth weight; SBW, standard birth

weight; VLBW, very low birth weight. ELBW VLBW LBW S BW HBW

o)

Intermountain
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(adapted Ermarth 2020)

Smaller Weight at DC was protective of tube
weaning

NICU WEIGHT TRENDS ASSOCIATED WITH SUCCESSFUL
TUBE WEANING:

* BIRTHWEIGHT:
* Larger BW trended toward tube weaning
e 2510gvs. 2270¢

* DISCHARGE WEIGHT
* Smaller DC Weight trended toward tube weaning
« 3700gvs. 3975 ¢
* Follows PMA data

o o
Z Intermountain U§‘ University Of:J_t_@Jl---
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2025/26

2023 forming &
2019 added added operating
Pilot added IMC PCH “HEFT
Univ Hos Lehi Lite”
2016-17 P
Pathway 1o Hosp 2021 I
Tube Weaning 3 MDs, 1NP,
P Evaluated 2018 2 MDs, 2 SLPs. 2 RDs
rogram 1NP, 1SLP |
120 pts/year 135 pts seen 150 pts seen

231 referred
2023: 8.5% no-show

2024: 28% no-show
Median PO of NS: 34%
Median PO Seen: 18% u# University of Utah

A S




From NICU to
Outpatient

How We Do It All:
A recipe for success

[ ]
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Tube Weaning Starts in the
NICU:

Neonatal Therapy

* Standard requirement for Level llI/IV NICU

* |Integrated, neuroprotective, family-centered
model

* Provide individualized therapeutic
interventions

e Support optimal long-term development,
prevent adverse sequelae, and nurture the
infant-family dyad

Neonatal Therapy Core Scope of Practice. [Core Scope of Practice]. Available from
https://neonataltherapists.com/resources;
Pediatrics. 2023;151(6):€2023061957.



https://neonataltherapists.com/resources

Tube Weaning Starts in the NICU:

* Provide multidisciplinary expertise
* Orders received for all infants on admission

* Partner with family and medical team through the duration of the
hospitalization

* Provide objective assessment regarding infant feeding and development
* Support cue-based oral feeding

Neonatal Therapy Core Scope of Practice. [Core Scope of Practice]. Available from
https://neonataltherapists.com/resources;

26


https://neonataltherapists.com/resources

Tube Weaning Starts in the NICU

* Provides specialty-based dysphagia assessment

* Early recognition of dysphagia for infants is essential to the success of the
home feeding plan

* Early diagnosis and treatment of feeding and swallowing difficulties is crucial for
improving long-term pulmonary and feeding outcomes

Confidential and property of Intermountain Health 27



Cue-Based Feeding:

A Foundation for Positive Feeding

 VVolume-driven

* Timing and amount of oral
feeding is prescribed by the
medical team

* Infant’s “stop signs” are typically
disregarded

* Reduced quality of feeding when
trying to “drink it all”

* Quality-driven

* Timing and amount of oral
feeding is a by-product of quality
feeding

* Careful observation of the infant
and responsive interventions

* Caregiver learns from the
newborn what will be needed for
neuroprotection and safety

Semin Speech Lang. 2017;38(2):96-105.
28



Cue-Based Feeding is Neuroprotective Care

Negative feeding experiences
while feeding is established

Sucking reflex integrates and
feeding becomes voluntary

Increase in feeding disruptive
behaviors and feeding refusal

Semin Speech Lang. 2017;38(2):96-105.




ARTICLE
Method of home tube feeding and 2-3-year
neurodevelopmental outcome

Allison Fisher', Anna Ermarth (3%, Con Yee Ling', Kristin Brinker* and Tara L DuPont(®'"

Feeding dysfunction in NICU patients with
cramped synchronized movements

1 Anna Ermarth ®® 2 & Kristin Brinker ¢, Betsy Ostrander © ©

C l.| n | C J Perinatology, 2024, 1630-1634;
Early Human Development. 2023;187:105879.; ﬂ Unive I”Sity of Utah
The Journal of Pediatrics. 2019;214:71-78.€2.; B W4 -—----
Journal of Occupational Therapy. 2023;77(3):7703205170. l



Abnormal GMA + Feeding

Clinical characteristics (+) CSM Tube weaned group Non-weaned group p value*
n (%) 56 32 (57) 24 (43)

Tube use at discharge, n (%) 42 (75) 18 (56) 24 (100) <0.001
GT placed, n (%) @ (41) 3(09) 20 (83) ) <0.001
Sex, male (%) 35 (63) 20 (63) 15 (63) 1.00
Birthweight, g (IQR) 1052 (735, 1746) 1065 (752,1746) 1017(691,1762) 0.92
Gestational age at birth, weeks (IQR) 28 (25, 32) 28 (25, 31) 27 (25, 34) 0.69
LOS, days (IQR) 110 (65, 167) 98 (53, 141) 150 (83, 186) 0.02
PMA at discharge, weeks (IQR) 44 (41, 49) 43 (39, 45) 48 (43, SD <0.001
IVH, n (%) 30 (54) 16 (00) 14 (58) 0.59
ELBW, n (%) 26 (46) 14 (44) 12 (50) 0.64
PO at discharge, % (IQR) < 30(0,98) 86 (32,100) 0(0,10) >  <0.001
Tube discharge, days (IQR) 74 (5, 365) 18 (0, 38) n/a

F/u Wt-for-length Z -score (IQR) 0 (-0.80,0.74) -0.01 (-0.76,0.37) 0.40(-0.94,0.84) 0.37

Early Human Development. 2023;187:105879.;



General Movements Assessment and Feeding

MBS Results CSM F-
# of infants with MBS, n (%) 16/36 (44) 8/11 (73)
Silent Aspiration ( 9/16 (56) é) 4/11 (36)
0 (thin) ~ 8/16(50) 3/11 (27)
1 (slightly) 2/16 (13) 0/11 (0)
2 (mildly) 5/16 (31) 2/11 (18)

Sensate Aspiration q 1/16 (6) 1/11 (9)

0 (thin) 1/16 (6) 1/11 (9)

1 (slightly) 0/16 (0) 0/11 (0)

2 (mildly) ~0/16(0) 0/11 (0)

Deep Penetration (aspiration risk)q 2/16 (13) 1/11 (9)
0 (thin) 7716 (13) 1/11 (18)

1 (slightly) 2/16 (13) 2/11 (18)

2 (mildly) 3/16 (19) 1/11 (18)

Pharyngeal Dysphagia 12/37 (32) 5/11 (45)

Brinker, Ermarth, & Ostrander (2023)




The Clinical Feeding Evaluation

* The new diagnostic code for “Pediatric Feeding Disorder” requires
that feeding-related specialists use valid and reliable assessment
tools that capture the complexity of PFD.

* Subjective decision-making, trial and error

* Lack of consensus among the multidisciplinary members of the NICU
team regarding best treatment

I W41 university of Utah The American Journal of Occupational Therapy. 2023;77(4):7704205110;

1A Front Pediatr. 2020;8:296.

Confidential and property of Intermountain Health 33



Neonatal Eating Outcome (NEO)

Flexible
* Pre-term to 4-6 weeks post-term
* Breastfeeding or bottle feeding

Provides a risk assessment for feeding
readiness

Guides decision-making

Allows comparison of intervention
strategies

« SCALE=18-90
*Normal feeding = >77
*Questionable = 58-76
*Problem feeder = <57

The American Journal of Occupational Therapy. 2020;74(2):7402205050p1-7402205050p

Confidential and property of Intermountain Health 34



Instrumental Assessment: Videofluoroscopic
Swallowing Study (VFSS)

* |f Clinical Concern w/ Bedside assessment 2 Perform/Order VFSS

* Agood screening tool
* Not always specific for aspiration

* CAVEATS to using VFSS:
* Only ordered after 38 weeks (approx.)
e <2LHFNC
* Ability to accept ~10 mL OR non-nutritive sucking for at least 5 minutes with transitional
suck bursts
* Appropriate oral readiness cues at >50% of infant care times

International Journal of Pediatric Otorhinolaryngology. 2021;149:110856.
35



VESS Techniques

Intermittent imaging

+ Max exposure = 2:00 VFSS Value Scale
* pVFSS Value scale Participation
* Familiar feeding method, Caregiver Crying
rt rovi mfortabl
SUPPO .ed proviise), GerioiElle Volume taken
positioning
* Graduated trials of liquid thickness Bolus size Description
* Thins = Mildly - Moderately Method (age typical vs. altered)
W 4 university of Utah Am J Speech Lang Pathol. 2022;31(2):689-704.;

‘\\ (¢ PE IA International Journal of Pediatric Otorhinolaryngology. 2020;138:110396.;

Confidential and property of Intermountain Health 36



Penetration Vs. Aspiration
OR “...but the radiology report said no aspiration”

* Aspiration Risks
* How often does it occur
* Depth
* Volume
* Bedside symptoms
* Tube dependence
* Pulmonary health and risk

University of Utah
Uél PEDIATRICS Dysphagia. 2024,;39(1):33-42.
J pediatr gastroenterol nutr. 2019;68(2):218-224.
Dysphagia 2000; 15: 153-158.
Pediatr Radiol 1999; 29: 762-765.



Interpreting Results

* Interpreting variables outside of aspiration/penetration
* Nasopharyngeal reflux
* Pharyngealresidue
* Swallow timing

* |Incoordination/sucks per swallow

2 University of Utah Acta Otorhinolaryngol Ital. 2020;40(1):38-43.

W res™ Am J Speech Lang Pathol. 2022:31(3):1244-1263.
Dysphagia. 2022;37(6):1740-1747.
Am J Speech Lang Pathol. 2021;30(2):687-696.



Delayed triggering of
Oral phase pharyngeal swallowing Pharyngeal phase

Velopharyngeal
insufficiency

Poorfoodbolus

’ formation




Instrumental Swallowing Assessment:
Flexible Endoscopic Evaluation of the Swallow (FEES)

Advantages over VFSS:

* When oral intake is negligible

e (Can use for exclusively breastfed infants
* No radiation

Complimentary with VFSS:

Can further define pharyngeal/laryngeal anatomy, function, sensory threshold
and monitor progress/change over time

Limitations: Cannot visualize bolus patterns like VFSS

Ann Otol Rhinol Laryngol. 2020;129(5):469-481. 20



Inclusion criteria:
>36 week PMA

No further medical contraindications to discharge Abbreviations:

Stable feeding method (either NGT or GT) HEFT = Home enteral
feeding transition;

PMA = post-menstrual
days age;

Infant safely working on oral feeding for at least 5

Caregiver competence with discharge plan and tube NGT = nasogastric

replacement if NGT tube;

. . - GT = gastrostomy tube;
Exclusion criteria: HEN = home enteral

Clinical issues that prevent ability to safely secure nutrition;
feeding tube

Trans-pyloric feeding tube or critical feeding tube

No social/environmental barriers to home enteral

feeding

J Parenter Enteral Nutr. 2020;44(5):920-927.



Post-NICU Feeding




First visit

* 4-6 weeks post-discharge

Return visits

e 4-12 weeks, based on patient needs and acuity

e At least 1 follow-up visit after achieving full oral feeds or
transition to gastrostomy tube

Discharge from Clinic

¢ 100% PO, infant is thriving, OR
e Limited PO and GT + growing
¢ Thickener needs are minimal

Urgent HEFT visits (<2 weeks post-DC)

e <10% PO, banana thickening or IDDSI level 3, complex
social, multiple thin liquid strategies

Ermarth, JPEN 2020.



Role of Virtual Visits

INCREASED TELEHEALTH

* Patients across the
Intermountain region
* |[ncreases access
* Provides interval visits
* Supports Families

44



Tube Weaning Strategies

* Feeding readiness cues

* Maturation and developmental
expectations based on CGA

* Hunger provocation and growth (RD
support)
* Enteral tube use strategies

* Non-nutritive sucking and oral stimulation

* Using additional therapy resources
* More PT, More OT

Progress in Pediatric Cardiology. 2021;62:101406. w pniversity of Utah



Dvysphagia Management Strategies

Clinical strategies

Positioning, Bottle/Nipple choice, External pacing, Cold stimulation

Nutritional strategies

Fortification, Supplemental enteral feeding, Enteral feeding schedule manipulation

A 4

Liquid thickening

Clinical trial Instrumental testing

Dysphagia. 2018;33(5):593-601.



How does liquid thickening
work?

* Move slower
* Stick together better

* Enhanced oropharyngeal
sensation

Goldfield EC, Dysphagia. 2013;28(2):234-244. 47



The IDDSI Framework

Providing a common terminology for describing food textures and drink
thicknesses to improve safety for individuals with swallowing difficulties.

DDSI LEVE
DDSI LEVE
DDSI LEVE
DDSI LEVE
U

_0: THIN
_1: SLIGHTLY
_2: MILDLY

_3: MODERATELY

www.iddsi.org

Flow Test

IDDSI level depends on liquid
remaining after 10 seconds flow.

N

61.5mm

Check your syringe: 0-10 ml scale

<

Level 4:
Use IDDSI fork-drip
+ spoon-tilt tests

&
=

8ml —

4ml




FLOW TEST INSTRUCTIONS

Tools:
* 10mL S|ip T?tﬂﬁr:gt:;fr:]ﬂmlscam ”
Tip Syringe L:
b
e Stopwatch i
* IDDSI Chart il ,
E'_'-T __i 1I 2I 3I 4I
R Remove Cover Release Stop
Plunger nozzle nozzle at 10
with finger & start seconds
and fill 10ml timer
https://iddsi.org/framework/drink-testing-methods/
uglumve_r_sityofumh The International Dysphagia Diet Standardisation Initiative 2016
¢ PEDIATRICS @https://iddsi.org/framework/


https://iddsi.org/framework/drink-testing-methods/

CLINICAL RESEARCH GS&GWJ;%‘M“@E‘M..M

The nutrition profile and utility of banana puree

as a ligquid thickener for medically complex infants -ee
with dysphagia

Kristin Brinker MS, CCC-SLP' | Lauren Winn® | Anne E. Woodbury RDN, CNSC>® |
Amara Finch MD? ® | Michelle Taggart MS, CCC-SLP®> | Debbie Thomas DPT, CNT' |
Anna Ermarth MSc, MD?® | Belinda Chan MD? ®

* Advantages:
e 39-42weeks CGA
« Canachieve target IDDSI levels
 Palatable w/milk
e Can be used with both breastmilk and formula
* Cheap and widely available

* Disadvantages

* Have to limitin milk based on electrolyte and nutrition
displacement

University of Utah
§ PEDIATRICS

Dysphagia. 2022;37(3):578-590.
Nut in Clin Prac. 2025;40(1):227-238.



ta . for Normal Spit-Up &

Thickener types: Gelmix® P

INFANT THICKENER

* Organic carob bean gum and tapioca /‘\\gelml)g ‘

maltodextrin

* Advantages:
* Palatable
 Can be mixed with breastmilk or formula bl @

izaing Option
e Can batch thicken M(\\

* Disadvantages: 9'.!,13"(
. } “I'Ck.ﬁi}" )
» 42 weeks CGA or TERM at birth Y : RN a
* Variability N s
* $$3

Parapharma Tech, accessed May 22, 2025, https://www.healthierthickening.com/wp-

content/uploads/2018/11/GelmixThickener_Spec_OCT2020.pdf. w ;nivrﬂty of_s_l_ltah



Thickener types: Reflux Formulas (AR)

* Advantages:
 Cheap and widely available

* Disadvantages:

e Standard mixingis a thin liquid (IDDSI Level 0)
* Must be fortified to achieve target IDDSI levels
e Confusion with fortification

This Photo by Unknown Author is licensed under CC BY-NC-ND

Pediatr Med. 2022;5:14-14.

University of Utah
€ PEDIATRICS


https://www.isaaa.org/kc/cropbiotechupdate/article/default.asp?ID=17775
https://creativecommons.org/licenses/by-nc-nd/3.0/

Thickener types: Cereals

Disadvantages:

* Not compatible with breastmilk
* Displaces nutrition

* Variability in thickening

* Frustrating to use: e.g. Parents alter the
nipples

U ty of Utah
| B
https://healthybabycereals.org/sites/healthybabycereals.org/files/2017-12/HBBF_ArseniclninfantCerealReport.pdf.
Am J Speech Lang Pathol. 2022;31(4):1601-1610.



Thickening Medications

* Use of commercial thickening
agents to thicken liquid
medicines is not recommended

* Bioavailability of medications
reduced leading to sub-therapeutic
medication levels

e Most medications can be mixed
Into a small amount of pureed
bananas

* Consult to pharmacy!

54
Cichero JA. Nutrition Journal. 2013;12(1):54.



IDDSI Level 3: Moderately thick consistency

* Age of patient

* Medical history (e.g. NEC)

* Quantity of thickening agent

* Manufacturer's recommendations
* Ability to extract liquid from nipple

* Need for supplemental enteral nutrition
* More free H20/hydration

CSSSSZ0 0 &
e I

3 £ o f

~ -l 7

s
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Establish early positive oral experiences...

_—

: Mother breastfeeding a baby who was born at
23 weeks for the first time three months
after the birth
Image courtesy of Heidi Thaden Pierce, (thadenpierce.arg)

University of Utah
¢ PEDIATRICS



...Foster long term feeding success

1S099L6KU [RF] ® www.visualphotos.com

University of Utah
¢ PEDIATRICS




WHAT LESSONS HAVE WE LEARNED?

* The goal of early discharge program is NOT GT avoidance.
 “Give feeds a chance”
* Not anti-G-tube, we are anti placing a GT too-early
* 2-4 months of NGT trial is reasonable

* Be careful of setting a PO minimum: this may have unintended consequences
* Risk of Volume-driven rather than cue-based feeding experience

* Neuro Exams are Prognostic (GMAS)

* Thickeneris a low-risk tool to continue positive oral experience.
* Provide education and therapists who are willing to use it and study it on VFSS

* Telehealth could be a better modality to meet families early-on
* Consider Neonatalogist Follow-up with HH or Outpatient therapy resources
* Can utilize NICU-based resources to offer 1st visit by RD + SLP while awaiting a more comprehensive
clinic evaluation

* There is no absolute crystal ball in a baby’s journey, but we have data to support ‘the norm’ of
EARLIER DISCHARGE

* The discharge process on the NICU side means a LOT and is not without significant
personnel support (care mgmt, HH resources, NICU Med Director, etc).

o2 Intermountain U?‘ University of Utah
W Health € PEDIATRICS




AamBst




References

Balest AL, Mahoney AS, Shaffer AD, White KE, Theiss R, Dohar J. Infant aspiration and associated signs on clinical feeding
evaluation. International Journal of Pediatric Otorhinolaryngology. 2021;149:110856.

Brinker K, Winn L, Woodbury AE, et al. The nutrition profile and utility of banana puree as a liquid thickener for medically complex
infants with dysphagia. Nut in Clin Prac. 2025;40(1):227-238.

Brinker, K., Ermarth, A., and Ostrander, B. (August 7-8, 2020). Infants with Cramped Synchronized Movements and Associated
Feeding Characteristics.[Poster session]. Implementation of Early Detection and Intervention of Cerebral Palsy.

Chou Y, Wang LW, Lin CJ, Wang LY, Tsai WH, Ko MJ. Evaluation of feeding difficulties using videofluoroscopic swallow study and
swallowing therapy in infants and children. Pediatrics & Neonatology. 2023;64(5):547-553.

Duncan DR, Golden C, Larson K, Williams N, Simoneau T, Rosen RL. Breastfeeding in infants who aspirate may increase risk of
pulmonary inflammation. Pediatric Pulmonology. 2024;59(3):600-608.

Duncan DR, Larson K, Rosen RL. Clinical aspects of thickeners for pediatric gastroesophageal reflux and oropharyngeal dysphagia.
Curr Gastroenterol Rep. 2019;21(7):30.

Confidential and property of Intermountain Health 60



Dharmarathna I, Miles A, Allen J. Quantifying bolus residue and its risks in children: a videofluoroscopic study. Am J Speech Lang
Pathol. 2021;30(2):687-696.

Delzell PB, Kraus RA, Gaisie G, et al. Laryngeal penetration: a predictor of aspiration in infants? Pediatr Radiol 1999; 29: 762—765.

Elgersma KM, Sommerness SA. What does it mean to be breastfed? A concept analysis in the context of healthcare research, clinical
practice, and the parent perspective. Journal of Perinatal & Neonatal Nursing. 2021;35(4):305-312.

Ermarth A, Brinker K, Ostrander B. Feeding dysfunction in NICU patients with cramped synchronized movements. Early Human
Development. 2023;187:105879.

Ermarth A, Thomas D, Ling CY, Cardullo A, White BR. Effective tube weaning and predictive clinical characteristics of nicu patients
with feeding dysfunction. J Parenter Enteral Nutr. 2020;44(5):920-927.

Ferrara L, Kamity R, Islam S, et al. Short-term effects of cold liquids on the pharyngeal swallow in preterm infants with dysphagia: a
pilot study. Dysphagia. 2018;33(5):593-601.

A University of Utah
¢ PEDIATRICS

61



Friedman B, Frazier JB. Deep laryngeal penetration as a predictor of aspiration. Dysphagia 2000; 15: 153-158.

Fuller L, Miles A, Dharmarathna I, Allen J. Variability in swallowing biomechanics in infants with feeding difficulties: a
videofluoroscopic analysis. Dysphagia. 2022;37(6):1740-1747.

Gakenheimer-Smith L, Glotzbach K, Ou Z, et al. The impact of neurobehavior on feeding outcomes in neonates with congenital heart
disease. The Journal of Pediatrics. 2019;214:71-78.e2.

Grabill M, Smith J, Ibrahim C, Pineda R. Prevalence of early feeding alterations among preterm infants and their relationship to early
neurobehavior. The American Journal of Occupational Therapy. 2023;77(3):7703205170.

Healthier Thickening by Parapharma Tech. Healthier Thickening by Parapharma Tech. https://www.healthierthickening.com/. Accessed
May 22, 2025

Healthy Babies Bright Futures, December 2017, accessed August 19, 2022,
https://healthybabycereals.org/sites/healthybabycereals.org/files/2017-12/HBBF_ArseniclninfantCerealReport.pdf.

Krlger E, Kritzinger A, Pottas L. Oropharyngeal dysphagia in breastfeeding neonates with hypoxic-ischemic encephalopathy on
therapeutic hypothermia. Breastfeeding Medicine. 2019;14(10):718-723.

A University of Utah
¢ PEDIATRICS

62


https://www.healthierthickening.com/
https://healthybabycereals.org/sites/healthybabycereals.org/files/2017-12/HBBF_ArsenicInInfantCerealReport.pdf

Lau C. To individualize the management care of high-risk infants with oral feeding challenges: what do we know? What can we do? Front
Pediatr. 2020;8:296.

McGrattan KE, McGhee HC, McKelvey KL, et al. Capturing infant swallow impairment on videofluoroscopy: timing matters. Pediatr Radiol.
2020;50(2):199-206.

McGrattan KE, Spoden A, Sterkowitz A, Gosa MM, Beckstrand M, Hernandez K. Validity of anti-reflux formulas as a slightly thick liquid:
effect of time, caloric density, and refrigerated storage on formula thickness. Pediatr Med. 2022;5:14-14.

Miles A, Dharmarathna I, Fuller L, Jardine M, Allen J. Developing a protocol for quantitative analysis of liquid swallowing in children. Am J
Speech Lang Pathol. 2022;31(3):1244-1263.

Miller AL, Miller CK, Fei L, et al. Predictive value of laryngeal penetration to aspiration in a cohort of pediatric patients. Dysphagia.
2024;39(1):33-42.

Miller CK, Willging JP. Fiberoptic endoscopic evaluation of swallowing in infants and children: protocol, safety, and clinical efficacy: 25 years
of experience. Ann Otol Rhinol Laryngol. 2020;129(5):469-481.

Confidential and property of Intermountain Health 63



Mills N, Keesing M, Geddes D, Mirjalili SA. Flexible endoscopic evaluation of swallowing in breastfeeding infants with
laryngomalacia: observed clinical and endoscopic changes with alteration of infant positioning at the breast. Ann Otol Rhinol
Laryngol. 2021;130(7):653-665.

National Association of Neonatal Therapists. (2022). Neonatal Therapy Core Scope of Practice. [Core Scope of Practice]. Available
from https://neonataltherapists.com/resources/

Nordio S, Di Stadio A, Koch I, Stritoni P, Meneghello F, Palmer K. The correlation between pharyngeal residue,
penetration/aspiration and nutritional modality: a cross-sectional study in patients with neurogenic dysphagia. Acta Otorhinolaryngol
Ital. 2020;40(1):38-43.

Pados BF, Mellon M. Effect of thickening on flow rates through bottle nipples. Journal of Obstetric, Gynecologic & Neonatal
Nursing. 2021;50(1):78-87.

Pados BF, Engstler K, Hernandez K. Flow rates of bottle nipples/teats with different thicknesses of barium and infant
formula. Perspect ASHA SIGs. 2024;9(4):1145-1153.

Patel T, Clemmens C, Bradburn K, et al. Effect of a standardized fluoroscopic procedural approach on fluoroscopy time during infant
modified barium swallow studies. International Journal of Pediatric Otorhinolaryngology. 2020;138:110396.

A University of Utah
¢ PEDIATRICS

64



Pineda R, Liszka L, Kwon J, Wallendorf M. Interrater reliability and concurrent validity of the neonatal eating outcome assessment. The
American Journal of Occupational Therapy. 2020;74(2):7402205050p1-7402205050p11.

Rabaey PA, Barlow K, Jama H, Lehr V. Investigation of assessment tools in the area of pediatric feeding evaluation: a mixed-methods
study. The American Journal of Occupational Therapy. 2023;77(4):7704205110

Shaker C. Infant-guided, co-regulated feeding in the neonatal intensive care unit. Part i: theoretical underpinnings for neuroprotection
and safety. Semin Speech Lang. 2017;38(02):096-105.

Smith LS, Barkmeier-Kraemer JM. Conceptual framework behind the development of a level of confidence tool: the pediatric
videofluoroscopic swallow study value scale. Am J Speech Lang Pathol. 2022;31(2):689-704.

Slater N, Spader M, Fridgen J, Horsley M, Davis M, Griffin KH. Weaning from a feeding tube in children with congenital heart disease:
A review of the literature. Progress in Pediatric Cardiology. 2021;62:101406.

Stevens M, O’Rourke S, Casto SC, Benedict J, Lundine JP. Clinical focus: findings and clinical implications for thickening formula with
infant cereal using the international dysphagia diet standardisation initiative flow test. Am J Speech Lang Pathol. 2022;31(4):1601-1610.

A University of Utah
¢ PEDIATRICS

65



	Slide 1: The Future is Now: Earlier Discharge of the Dysfunctional Feeder
	Slide 2: DISCLOSURES
	Slide 3: OBJECTIVES
	Slide 4: THANK YOUs
	Slide 5: THE FUTURE IS NOW
	Slide 6:  HOW IT ALL BEGINS INTRA-NICU outcomes
	Slide 7: Why do we do this? – “The 3 whys”
	Slide 8: Why Do we Do this – Benefits to PATIENT
	Slide 9: Why Do we Do this – Benefits to Family
	Slide 10: Why Do we Do this – Benefits to System
	Slide 11: What were the risks/Concerns to early tube discharge programs?
	Slide 12: Why We Do This: It’s Safe!
	Slide 13: Earlier DC risks – 2024, van Hasselt et al.
	Slide 14: Earlier D/C NICU programs
	Slide 15: Earlier D/C NICU programs
	Slide 16: Earlier D/C NICU programs
	Slide 17: Earlier D/C NICU programs
	Slide 18: Earlier D/C NICU programs
	Slide 19: Tube Weaning: %PO @ discharge
	Slide 20: Tube Weaning: PMA @ Discharge
	Slide 21: BW did NOT correlate w/ predictive tube wean 
	Slide 22: Smaller Weight at DC was protective of tube weaning
	Slide 23: Pathway to Tube Weaning Program
	Slide 24: From NICU to Outpatient
	Slide 25: Tube Weaning Starts in the NICU: 
	Slide 26: Tube Weaning Starts in the NICU:
	Slide 27: Tube Weaning Starts in the NICU
	Slide 28: Cue-Based Feeding:  A Foundation for Positive Feeding
	Slide 29: Cue-Based Feeding is Neuroprotective Care 
	Slide 30: Neurodevelopmental Assessment
	Slide 31: Abnormal GMA + Feeding
	Slide 32: General Movements Assessment and Feeding
	Slide 33: The Clinical Feeding Evaluation
	Slide 34: Neonatal Eating Outcome (NEO) 
	Slide 35: Instrumental  Assessment: Videofluoroscopic Swallowing Study (VFSS)
	Slide 36: VFSS Techniques
	Slide 37: Penetration Vs. Aspiration OR “…but the radiology report said no aspiration” 
	Slide 38: Interpreting Results
	Slide 39
	Slide 40: Instrumental Swallowing Assessment:  Flexible Endoscopic Evaluation of the Swallow (FEES)
	Slide 41
	Slide 42: Post-NICU Feeding
	Slide 43: Trajectory of Outpatient Feeding Care
	Slide 44: Role of Virtual Visits
	Slide 45: Tube Weaning Strategies 
	Slide 46: Dysphagia Management Strategies
	Slide 47: How does liquid thickening work?
	Slide 48
	Slide 49
	Slide 50: Thickener types: Banana Puree
	Slide 51: Thickener types: Gelmix© 
	Slide 52: Thickener types: Reflux Formulas (AR)
	Slide 53: Thickener types: Cereals
	Slide 54: Thickening Medications
	Slide 55: IDDSI Level 3: Moderately thick consistency
	Slide 56: Establish early positive oral experiences…
	Slide 57: …Foster long term feeding success
	Slide 58: WHAT LESSONS HAVE WE LEARNED?
	Slide 59: THANK YOU!
	Slide 60: References
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65

