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OBJECTIVES

» Review function of fetal circulation
& ductus arteriosus

» Risk of enteral feeding

e Protective factor of enteral feeds

e Practice recommendations

CARDIOLOGY
2024

Tricuspid Atresia Hypoplastic Left
Heart Syndrome

http://pted.org/?id=list#1
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REVIEW OF FETAL CIRCULATION

3 features of fetal circulation
1. Foramen ovale (FO)
2. Ductus arteriosus (DA)
3. Placenta

The FO and DA allow for 80% of
circulating volume to bypass the

lungs during fetal life.
« Important for somatic growth &
maturation

 Both “should” close around birth

The placenta iS the filter http://pted.org/?id=fetal1
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WHAT’S THE RISK?

Necrotizing enterocolitis (NEC)
CHD major risk factor for
developing NEC (3-33% of

infants)

« Assumed higher risk in ductal
dependent lesions, d-transposition
of the arteries (d-TGA), truncus
arteriosus, aortopulmonary window

Delay surgical repair or palliation
Increased length of stay
Increased morbidity & mortality
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| Modified Bell’s Staging for NEC

Ib

Ila

b

Hla

Temperature instability,
A&Bs, Lethargy

Same as [ a

Same as | a

Above + Mild metabolic
acidosts, nuid
thrombocytopenia

Above + hypotension,

bradycardia. severe apnen,

combined respiratory and
metabolic acidosis, DIC,
neutropenia

Sameas llla

Elevated residuals. mild

abdominal distention, emesss,

guaiac-positive stool
Above + Bright red blood
from rectum

Above + absent bowel
sounds with or without
abdominal tenderness

Above + definite abdominal
tenderness with or without
abdominal cellulitis or night

lower quadrant mass

Above + signs of generalize

pentonitis, marked
tendemness, abdommal
distention

Same as [l a

Normal. muld ileus; mild
dilauon

Sameasia

Intestinal dilation, ileus,
pneumatosss intestinalis

Above + portal venous gas
with or without ascites

Above + definite ascites

Above + pneumopernitoneum

Cognata, A., et. al. (2019)
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WHAT’S THE SIZE OF THE RISK?

* Pre-op NEC rate between 3-11%

« Larger feed volumes pre-op increased risk of NEC (P=0.04)
« NEC group: Median 100 mL/kg/day (IQR 40—140)
* Non-NEC group: Median 20 mL/kg/day (IQR 0—100)

» Increased caloric density—fortification
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UNDERSTANDING THE PATHOPHYSIOLOGY

Hemodynamic Factors

Gut Factors

« Impaired mesenteric blood
flow

* Low cardiac output state &
shock (mod-sev ventricular
dysfunction)

« Abnormal vasculature related
to CHD

Unknown Factors
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» Low diversity of gut
microbiome

Introduction of formula
Altered mucosal barrier

« Intestinal cellular atrophy
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WHO'’S AT RISK?

* Preterm infants
 LBW infants
« Trisomy 21
» Abdominal wall abnormalities
* Heterotaxy syndrome
» Specific CHD lesions
« HLHS (6.1-9% risk of NEC)
« Single ventricle physiology
« Higher RACHS-1 score (higher

complexity lesions)
° . Hypoplastic Left Heart
Previous h/o NEC Syndrome
http://pted.org/?id=hypoplasticleft1
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LONG HELD BELIEF DUCTAL DEPENDENT FEEDS

“dd-PBF safer than dd-SBF” o

in-hospital mortality and
Al infants with CHD morbidity after diagnosis of No primary
and proven izing izing litis* outcome
Characteristics enterocolitis (n=82) (n=30) (n=>52) p value
* Pre-op risk as defined by the e e e — e
science to date is conflicting T s o L
* Some studies show no difference Lot et aufow i orancien e e -
. . . ight ventricle outflow tract obstruction 16 (20%%) 4 (13%) 12 (23%)
»  Others show increased risk in dd-
Ductal-dependent category 0.98
PB F Biventricular pulmonary blood flow 13 (16%) 4 (13%) 9 (17%)
. . . Biventricular systemic blood flow 4 {5%) 2 (1%) 2 (4%)
« Retrospective review of infants e i 5 =
° ° Non ductal dependent 20 (24%) 7 (23%) 13 (25%)
in NPC-QIC dataset did not s e e T i
Single ventricle systemic blood flow 32 (39%) 13 (43%) 19 {37%)

have increased odds of NEC e s T i

3(0,6) 2(0,5 3 (0,6} 037

» 75% of study population HLHS Delich, 4, et d, (z023)
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W H AT ’ S T H E B E N E F l T? Bivariate Associations with NEC in the Pre-Operative Period

Risk Factor Odds Ratio  95% C1  P-Value
Patient Gender Female 0.56 0.22-143 0.22
Caucasian 0.36 0.13-0.99 0.049
Y e ] <37 weeks gestation 279 106739 0.04
¢ Unfo rtlfled human mllk PGE dose > .0125 0.82 0.31-2.20 0.68
inde endentl rotective Patient was Growth Restricted 1.79 0.57-5.60 0.32
p y p Nasal CPAP 1.48 0.32-6.95 0.62
° ImmunoglobulinS, lactoferrin, Mechanical Ventilation 093 0.28-3.10 091
. Patient Received Inotropes 1.14 0.37-3.52 0.83
gI'OWth faCtOI'S , human mllk Patient Received Antibiotics 240 087-64 009
3 3 3 3 Patient had culture + bacteremia 1.74 0.21-146 0.61
oligosaccharides, prebiotics, P
CytOkin es Feeds > 100 ml/kg/day 3.05 L19-790  0.02
Received Feeds while on PGE 1.46 0.57-3.73 043
[ ) Use Of probiotics Received any Feeds via Ng 1.89 0.67-5.34 0.23
. . I Exclusively unfortified H Milk Diet 0.12 0.03-0.54 0.006
« Bifdobacterium Breve Ty TR e
. . . Fortified Feeds 249 0.82-7.56 0.11
* Bifdobacterium Lactis Fet il UAC n s o tmam o
Cardiac Lesion
Patient with SV w/o ductal dep lung or sys perfusion 0.98 0.13-7.59 0.98
Patient with SV w/ductal dep pulmonary perfusion 0.99 0.22-443 0.99
Patient with SV w/ductal dep systemic perfusion 0.41 0.09-1.80 0.24
Patient with BV w/ductal dep pulmonary perfusion 5.95 2291546  0.0003
Patient with BV w/ductal dep systemic perfusion 0.2 0.03-1.55 0.13
Patient with dTGA 029 0.04-224 0.24
CA R D I O Lo GY Truncus Arteriosus . 1.09 0.14-8.51 0.93
( 2 O 2 4 Tetralogy of Fallot with absent pulmonary valve 512 0.58-44.89 0.14

Cognata, A., et. al. (2019)



BEST PRACTICE?

1.  Clinical readiness for enteral feeds?
a) Stable somatic NIRS
b) Freedom from lactic acidosis
c) No/Minimal inotropic support
d) No signs & symptoms of feeding intolerance

2.  Use human milk whenever possible (mom’s first, then donor)
Mom’s milk > Donor milk > Formula > NPO
3. Limit feeds to somewhere between 20 mL/kg/day and 100 mL/kg/day
4. Use human milk for oral care if not taking PO
5. Avoid delays to the OR for palliation or repair
6. Standardize feeding practices (use feeding algorithm)
7. Continual reassessment .
Food is

8. Developmental plu

a) Encglrage parerll)t toggive first feed L'VE'

b) Baby to feed by mouth, if safe F 00 d is
CARDIOLOGY LIFE.
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