A Novel Approach for Term Infants with Growth Failure:
Clinical Data and Real-world Cases

Presenter: Nishant Patel, MD - Pediatric Gastroenterology, Obesity Medicine - Arnold Palmer Hospital Center for
Digestive Health and Nutrition Orlando Health

Live event date: May 11, 2022 - Recording on NutricialLearningCenter.com within ~2 weeks of live event

Learning Obijectives:

e Recognize that poor growth is common in hospitalized infants with and without other medical
problems

e Review the latest research on use of energy- and nutrient-dense formula (ENDF) to manage
growth failure in infancy

e Explain when and how to use ENDF

Notes:

Nutricia North America supports the use of breast milk wherever possible.
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IMPLICATIONS OF GROWTH FAILURE

“The first 1000 days”

Critical period of brain growth and
development

Inadequate nutrition support:

Cognitive developmental delays
Decreased growth potential
Decreased immune function
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CAUSES FOR GROWTH FAILURE
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FTT = failure to thrive. 1. Schwartz ID. Pediatr Rev. 2000. 2. Carvalho-Salemi, et al. J Acad Nutr Diet. 2018.

CHOP data’
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of infants and
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CHOP = Children’s Hospital of Philadelphia; FTT = failure to thrive; ICD = international classification of diseases; NHANES = National Health and Nutrition Examination Survey.
1. Daymont C, et al. Acad Pediatr. 2020. 2. Price AA, et al. Nutrients. 2020.
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1. Carvalho-Salemi J, et al. J Acad Nutr Diet. 2018. 2. Cao J, et al. Clin Nutr. 2014. 3. Toole BJ, et al. Congenit Heart Dis. 2014.
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6-month old

Caucasian Male
Born full term with routine newborn nursery course.
Breast fed until 2 months of age and subsequently

transitioned to cow’s milk protein containing formula
for dwindling supply.

At the 4 months visit, patient Plan - switched to extensively
noted to have : hydrolyzed casein protein

+  Poor weight gain formula and started on

o Fussiness Famotidine BID.

* GERD

At 6 months of age, patient Plan - switched to amino

had acid-based formula.

* Ongoing poor weight gain Fortified to 22 kcal/oz.

* Fussiness Continued on Famotidine
* GERD BID. Gl consult for FTT.

7-month old
Hispanic male

Born at 37 wks EGA with

Double outlet right ventricle,
Tetralogy of Fallot, status post
repair at 4 months of age

Complicated postoperative course
requiring ECMO and CRRT.

Stagnated weight gain over the
past month while on 24 kcal/oz
amino acid-based formula with
added MCT oil to concentrate to
26 kcal/oz.
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9-month old
Caucasian female

Born at 24 wks EGA due to maternal involvement
in MVA. Prolonged NICU course with G-tube
placement.

Takes appx 20% feeds orally and remaining
via G-tube over an hour.

Increase in feed volume or compressing feeds
caused frequent vomiting. Non-bloody bowel
movements.

Gradually feed was concentrated to 24 kcal/oz plus
calories from CARB+FAT modular.

Current US Practices for Infants with Growth Failure:

* Feed more volume, more often One or
» Concentrate formula powder O'Z,;%ﬁs
may be
» Use a 24-kcal or preterm formula combined
to meet
» Use a “base” formula then add energy
supplements, fortifiers, and/or and
modular nutrients protein
targets

Simental S, 2020.
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Which practice do you use most often for feeding infants with

growth failure?

A. Increase volume and frequency of feeds
B. Concentrate powdered formula

C. Use a higher-calorie formula at standard concentration

D. Start with a “base” and then supplement or fortify

Rapid weight\ WHO expert protein
gain on high- guidelines
calorie diets'?

2

Energy and protein intake for optimal

. def|C|_ts in catch-up growth
functional Rate of
tissue gain Protein Energy Protein:
(g/kg/day)  (g/kg/day) (kcal/kg/day) energy ratio
» excess fat o
\ J 10 2.82 126 8.9%

20 482 167 11.5% ~9 to 12%

1. Sawaya et al, 2004. 2. Jackson et al, 1977. Table Adapted from Joosten K, Meyer R. Eur J Clin Nutr. 2010
©2010 Springer Nature
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Dehydration

Insufficient &
protein

Delays

reaching
goal

Nutrient
imbalance

Tolerability

Mixing
errors

and stress

Displaces
breast milk

30 calories

High calories

No modulars

needed range for catch-
Maximize up growth’
in’gake before No modular
tiring needed

1. World Health Organization, 2007.

No modulars,
supplements,
fortifiers
needed

No complex
recipes

Protein for catch-up growth
R g Nutritionally complete

Ready-to-feed

Sterile liquid
No mixing

Ideal for
families and
hospitals

Tolerability

Osmolality
minimized
May lessen

concerns of GlI
intolerance

Energy-
and
Nutrient-

Dense
Formula
(ENDF)
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How familiar are you with ready-to-feed energy-
and nutrient-dense infant formula (RTF ENDF; 30 kcal/fl 0z)?

A. This event is my first time hearing about this formula type

B. I've heard of this formula type but have not seen its use in practice

C. I've cared for infants on an RTF ENDF initiated by another provider

D. I've recommended an RTF ENDF in my clinical practice

CLINICAL NEED SCENARIOS

Increased energy and protein requirements

Catch-up growth for infants with
malnutrition (undernutrition)

Poor growth on current regimen
High protein/calorie needs + fluid restriction

Higher protein needs during illness

ENDF = energy- and nutrient-dense formula

© 2022 Nutricia North America 9
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ESPGHAN:

Guidelines for Gl and nutritional complications
in children with neurological impairment

For infants offer human milk

When formula is needed, consider:
High-energy dense /

Nutrient-dense formulas
as clinically indicated

“for children with an
increased energy requirement
or poor tolerance of large
volumes”

UK Consensus
Pre-op Pathway for
Infants with CHD:

Not growing well
<120 mL/kg volume intake

Care plan B:

10% higher energy needs
30-50% higher protein needs
30-80% of
nutrition from ENDF

Not growing
High nutrition risk
Tube fed
<100 mL/kg volume intake

Care plan C:
10-20% higher energy needs
50-100% higher protein needs
50-100% of
nutrition from ENDF

Romano 2017; Marino 2020. Nutricia North America supports the use of human milk wherever possible.

Cystic Fibrosis

RELATED DIAGNOSES & CONDITIONS

Chronic Lung
Disease

Non-Disease-
Related Failure
to Thrive

© 2022 Nutricia North America
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The Evidence

Clarke, et al de Betue, et al Cui, et al Scheeffer, et al
J Hum Nutr Diet JPEN JPEN
OIO IJI .J. .J.
(I11] -[- o[. 0[0 oee
Evans, et al van Waardenburg, et al de Betue, et al Eveleens, et al GROW-IN Study
J Hum Nutr Diet (concluded 2020)

Energy-and protein enriched formula improves weight gain in infants
with malnutrition due to cardiac and noncardiac etiologies.

Goday PS, Lewis JD, Sang CJ, et al. JPEN J Parenteral Enteral Nutr. 2022;1-13.

1. Children’s Hospital of
Wisconsin

2. Wake Forest
University

3. Children’s Center for
Digestive Health Care

4. East Carolina Heart
Institute

5. Nemours Children’s
Specialty Care

6. Texas Children’s
Hospital
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Goday, et al. 2022.

UNIVERSITY OF WISCONSIN | WAKE FOREST UNIVERSITY | GI CARE FOR KIDS | EAST CAROLINA UNIVERSITY |
NEMOURS CHILDREN’S HOSPITAL | TEXAS CHILDREN’S HOSPITAL

Study design: Prospective, open-label

Energy and Nutrient Dense Formula
(Targets set by site investigator)

Early Success

Goday, et al. 2022.
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Goday, et al. 2022.

Causes of growth failure

Non-

Organic Causes
= Study Population: n=26

* Route of nutrition: PO or enteral

Congenital
e Diagnosis: malnutrition Heart
Other Disease
e Age: 1-8 months Organic
Causis

e Expected Intake: 280% from
ENDF for 16 weeks

PO = per os; ENDF = energy and nutrient dense formula; CHD = congenital heart defects

Goday, et al. 2022.

Outcomes: Nutrient Intake

| kal/ke/d

Total energy intake 123132

ENDF intake 116+32 9 4%

© 2022 Nutricia North America 13
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-0.5

Goday, et al. 2022. Outcomes: JaCe

-1 i

15 (Eno) ‘ W

, CJ/_A

START

-2.5

START

) . Weight-for- Head

+0.86 £ 0.74
mean WAZ from
baseline (p=0.0001)

+0.25+0.61

mean LAZ from
baseline (p=0.003)

+0.77 £0.81

mean WLZ from
baseline (p=0.0001)

+0.54 £ 0.68

mean HCZ from
baseline (p=0.001)

WAZ = weight-for-age z-score; LAZ = length-for-age z-score; WLZ= weight- for-length z-score; HCZ = head circumference z-score

MOST INFANTS ACHIEVED APPROPRIATE RATE OF
CATCH-UP GROWTH

Achieved weight gain

. : Met criteria f
velocity >WHO median: 1 3% ”eaerlycguizfss(’)’i

0/ 6 7 O/ - +40 g/d

837% o |. o

At 21 time For overall g " s g
point study period

Goday, et al. 2022.

*Early success = WHZ >0 or weight velocity > +2 z-score for age at two consecutive visits: transitioned to lower energy-density formula.

© 2022 Nutricia North America
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Goday, et al. 2022.
Outcomes: Tolerance
30
*P<0.05
25
20
15
10 *
5 * *
0 . o . ;
Spit up, % Vomiting, % Gassiness/day Crying/day
= Baseline 28.2 3.8 2.6 2.2
=16 Weeks 7.4 3.2 1.9 1.5
Goday, et al. 2022.

Growth
Supports catch-up growth

Tolerance
Well-tolerated in infants with
poor growth
Safety
Safe in infants with growth
failure due to CHD & other
causes of growth failure

Nutritional Status

Improved calorie & protein
intake

© 2022 Nutricia North America 15
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Poll Question

RESPOND IN THE RIGHT-HAND PANEL IN THE LIVE EVENT — CLICK ‘SUBMIT’ WHEN DONE

Which finding from the US-based GROW-IN clinical trial is
most relevant to your practice?

A. WELL TOLERATED in infants with poor growth

B. SUPPORTS GROWTH: ENDF supported improvement in 4 anthropometric z-scores

C. SUPPORTS NUTRIENT INTAKE: helped meet target energy intakes

D. SAFE: Safe in infants with growth failure due to CHD & other causes

L]
Evidence
nutrient intake goals sooner weight gain anabolism
Evans 2006 [ )
Clarke 2007 () () () ()
van Waardenburg 2009
de Betue 2011 ‘ ‘ . .
de Betue 2013
Cui 2018 . . . . .
Eveleens 2019 ‘ . .
Scheeffer 2020 . . .
Goday 2022 o ® ®
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Who are some specific patients that you
see that would benefit from ENDF?

RELATED DIAGNOSES AND CONDITIONS

Congenital
Heart Disease

Neurological

Cystic Fibrosis Syndromes

: Non-disease-
Respiratory

Syncytial Virus

related Failure
to Thrive

© 2022 Nutricia North America 17
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Transitioning to ENDF

GUIDELINES TO SUCCESSFULLY INTRODUCE
ENERGY NUTRIENT DENSE FORMULAS (ENDF)
Infants <12 weeks of age:

Administer full strength formula and alternate with current feed
or dilute to 24 kcal/oz and grade to full strength over 3 days to avoid frequent stools

Infants >12 weeks to 18 months:
Full strength and full transition from day 1

Alternate breast milk/breast feeding and ENDF feeding

© 2022 Nutricia North America 18
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FADE BY REPLACING

<12 weeks

o Day 1: Original feeds x 3; remainder ENDF
o Day 2: Original feeds x 2; remainder ENDF
o Day 3: Original feeds x 1; remainder ENDF
o Day 4: All feeds ENDF

ENDF = energy- and nutrient-dense formula

FADE BY BLENDING
oDay 1: 75% original feeds; 25% ENDF
oDay 2: 50% original feeds; 50% ENDF
oDay 3: 25% original feeds; 75% ENDF
oDay 4: 100% ENDF

ENDF = energy- and nutrient-dense formula

© 2022 Nutricia North America 19
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Catch-up growth achieved
(weight + length)

Weight/length z-score >/= 0

Grow-In study criteria: Weight velocity increase +2 z-
scores over 4-8 weeks

Switch or transition to lower caloric density
formula

ENDF = energy- and nutrient-dense formula

6-month old
Caucasian Male
Born full term with routine newborn nursery course.
Breastfed till 2 months of age and subsequently

transitioned to cow’s milk protein containing formula
for dwindling supply.

At 4 months visit, patient Plan - switched to extensively
noted to have: hydrolyzed casein protein
+ Poor weight gain formula and started on

¢ Fussiness Famotidine BID.

* GERD

At 6 months of age, patient Plan — switched to amino
had: acid-based formula.

* Ongoing poor weight gain Fortified to 22 kcal/oz.

* Fussiness Continued on Famotidine
* GERD BID. Gl consult for FTT.

© 2022 Nutricia North America 20
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Started on ENDF

6-month old

Caucasian Male
Born full term with routine newborn nursery course.
Breastfed till 2 months of age and subsequently

transitioned to cow’s milk protein containing formula
for dwindling supply.

Plan - switched to extensively
hydrolyzed casein protein
formula and started on
Famotidine BID.

At 4 months visit, patient
noted to have:

* Poor weight gain

* Fussiness

* GERD

At 6 months of age, patient Plan - switched to amino
had: acid-based formula.

* Ongoing poor weight gain Fortified to 22 kcal/oz.

* Fussiness Continued on Famotidine
* GERD BID. Gl consult for FTT.

I

Started on ENDF

7-month old
Hispanic male
Born at 37 wks EGD

Double outlet right ventricle,
Tetralogy of Fallot, status post

repair at 4 months of age

Complicated postoperative course
requiring ECMO and CRRT.

Stagnated weight gain over the
past month while on 24 kcal/oz
amino acid-based formula with
added MCT oil to concentrate to
26 kcal/oz.
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9-month old
Caucasian female

Born at 24 wks EGA due to maternal involvement
in MVA. Prolonged NICU course with G-tube
placement.

Takes appx 20% feeds orally and remaining
via G-tube over an hour.

Increase in feed volume or compressing feeds

caused frequent vomiting. Non-bloody bowel
movements.

I Started on ENDF

Gradually feed concentrated to 24 cal/oz plus
DuoCal.

“Nutrition Management of Term Infants with Growth Failure”

* Defines Growth Failure

* Nutrition Management of Infant
Growth Failure

* Protein-energy ratio

* Challenges with feeding infants with
growth failure

* Pre-operative nutrition pathway

bit.ly/ASPEN_FTT
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Malnutrition has serious implications for
infants. It’s critical to prevent, identify and
resolve malnutrition in a timely and safe
manner.

ENDF provide optimal energy, protein,
and micronutrients to support lean tissue
gain for catch-up growth and support
increased protein needs during critical
illness.

ENDF can help meet infant’s nutritional
needs without the risks seen with
concentrating and fortifying with formula
or modular

ENDF = energy- and nutrient-dense formula
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Nutricia North America supports the use of breast milk wherever possible.
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