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Jim Cramer FonnEs ReLese
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Introduction Epidemiology
* Most common Gl emergency in newborn * Proven or severe NEC —1-3 per 1000 live births
* Ischemic necrosis of intestinal mucosa = go% of cases = VLBW infants born at <32 weeks gestation
* Severe inflammation * Mortality — incidence decreases with increasing GA and BW
* Enteric organism invasion
Table 3 Rate of discase and mrtalty fom NEC by binh weight category (o = 71508)
* Substantial long-term morbidity Bhweigh  Bihweigh@  NEC  n Risk of NEC (%) Morality (%) Adjusted OR (95% CI)
* Potential for high mortality | 01750 — T6418)
2 751-1000 e —— 3603142
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Pathology

Pathologic findings in necrotizing entarocolits in newborns.

* Severe intestinal inflammation
* Terminal ileum and colon

* Subserosal gas

* Gangrenous necrosis

* Bowel wall thickening

* Histology

* Mucosal edema, hemorrhage, necrosis

UpToDate
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Pathogenesis

* Multifactorial
* Immaturity
« Triggers
« Dysbiosis

+ Exaggerated inflammatory response

Pathophysiology of necrotizing enterocolitis

(] Wocrotiaing enterocitis (NE€)
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Presentation

* Preterminfants
~ Majority healthy and feeding well prior
— Most frequent sign — sudden change in feeding tolerance
+ Abdominal wall erythema, apnea, lethargy, temperature instability
+ Gastric residuals — routine measurement - no evidence
~ Single-center study of 141 infants, 74 were randomized to undergo gastric residual checks while the
other half did not have residuals checked.
~ No residual group
— Achieve faster feeding rates
— Consumed more feedings at weeks 5and 6
— Higher mean weights
— Discharged earlier than the residual check group
~ No differences in risk for NEC, late-onset sepsis, or death

Presentation

* Timing
* BW>1000 g with NEC—mean 7 days
* BW <1000 g with NEC —mean 32 days

—e—GAat birth ofifants developing NEC

—8—PMAat onset of NEC

Percentage of NEC cases
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Laboratory findings Laboratory findings
Tabe 1 il Gacersi of Sl Ptk

* CBC - nonspecific WBC alterations g Pk <R TRy ——— v o™ N

« Coagulation studies — DIC frequent finding oyl e o ;g w5
o o9 o iz B

* Serum chemistries — hyponatremia, hyperglycemia, metabolic acidosis i:‘:’}‘i—!“‘.ﬁhw g N o e

* CRP - nonspecific s 269 w e
i e s e s o =

* Ongoing research —intestinal fatty acid binding protein, stool NEC biomarker, T

microRNAs, cord blood biomarkers “Table 2 Adustel 04ds Ratis fo Clnical Outcones Calculted for Those Patiens in Group 11 Growp 2 gg i .
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Radiologic Evaluation

 Pneumatosis intestinalis on abdominal imaging is highly suggestive of NEC

Table 2 Probability analyss of radiological citeia as predictors of necrotising enterocolits or perforation as stratfied by brth
weight"®
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Figure 1 Soap bubble appearance (arrow) persisting at 48 hours
into treatment for necrotising enterocolits. Found to be necrotic Figure2
ascending colon at aparotomy.

exd preamatosssean a5 crescen's o,
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Figure 3 Ariow 1 shows the branching tree ofthe portal venous
gas. Arrow 2 shows the crescents of pneumatosis Artow 3 shows
widespread s02p bubbling

Figure 4 The oo e s damorststedwithgas on et e

A e s muﬁma

Figure 7 Crescent from pneumatosis.

Figure 5 Arrow 1 shows gas under the diaphragm. Arrow 2 shows a
“trangle’ under the ivr. Arrow 3 points at the Riglr sign’.
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Radiologic Evaluation

* Abdominal US

Increasingly helpful

Operator variability

Free air, fluid collections, bowel wall thickness

High specificity - low sensitivity

TABLE 3. Pooled Sensitvy and Speciicity of Indidual BUS Findings for Diagnoss of NEC in Neonates

BUS Fndings Disgaesed (TF) _Raled Out (1) Mised () _Tretment ()
n 091 068-09%) 2 “ s

Bove wall tickeng 087041-055) I u u n

Bove wal tining 056 0x5-099) " » = 2
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Severity

Table 1 Modified Bell's staging criteria (Kliegman and Walsh’)
Modified Bells staging _Clinical findings

Radiographic findings _ Gastrointestinal findings
Stage | Apnoea, bradycardia and  Normal gas pattern or mildMild abdominal distension,

temperature instability. leus. stool occult blood, gastric
residuals.

Differential Diagnosis

* Spontaneous intestinal perforation — absence of pneumatosis, timing earlier
* Hirschsprung's, atresia, volvulus, meconium ileus

* Infectious enteritis

Stage lIA Apnoea, bradycardiaand  lleus with dilated Moderate abdominal * Anal fissures
temperature instabity. bowelloops and focal  distension, haematochezia, .
pneumatosi. absent bowel sounds. * Septicileus
Stage 1B Metabolic acidosis and  Widespread preumatosis,  Abdominal tenderness and + Cow's milk protein intol
thrombocytopaenia.  portal venous gas, asctes.  oedema. ow's milk protein intolerance
Stage A Mixed acidoss, Moderate toseverely  Abdominal wall edema,
coagulopathy, hypotension, dilated bowel loops,  erythema and induratio.
olgura ascite,no fee it
Stage B Shock, worseningvital  Pneumoperitoneu. Bowel perforation.
signs and laboratory
values.
BEVOND 100 BEYONDS 100
Medical Management Surgical Management
* Supportive care * Collaborative decision with surgery team
— Bowel rest — Perforation
— Gastric decompression ~ Clinically deteriorate despite medical management
— TPN ~ No single indicator sensitive or specific enough
— Respiratory/CV support * Surgical procedures
« Antibiotic Therapy — Exploratory laparotomy
~ 20-30% with bacteremia = Resection
— Treat common pathogens — E. Coli, Klebsiella, Gram neg, Clostridium, Anaerobes — Primary peritoneal drainage
— Amp, , Amp/C: idazole, Zosyn,
* Serial Monitoring
BEVOND 3100 BEVOND 3100
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NEST trial

* Prospective randomized trial conducted at 20 U.S. centers
* Randomized laparotomy vs drainage

* Inclusion criteria were birth weight < 1,000 grams, age <8 weeks, a decision to
perform surgery for suspected NEC or IP

* Primary outcome was a composite of death or NDI at 18-22 months corrected age.
* No difference noted on primary outcome
« Secondary analysis

BEVONDSS 100

NEST Trial
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Complications Outcome
. Table V. NEC morbidity
* Infectious NEG moridty
) ) Mtbors_Ver__Popision__Octiionof NG Detmion o 100 Namber w001 W00%
* Sepsis, DIC, CV, metabolic Sy 05 Nirrs cH) 283 mo- e s = D
o LateGl ol 5 <Is09B oo 220 18 ot o s delomel " B e
oo sois
* Strictures, intestinal failure, recurrent NEC fulelos, 27 <0098 Bellzae e el A b w0
) Sl ez v gty fchcing 50 ™ w  ws
* Short bowel syndrome Table 1. Complications (47%) e e <o Smetes 10 maeot s 7, bisor 5 2w
a S ey Sincres, b par
Sepsis 23(9%) i
Stricture 23 (0%) oueiton o v it
Shortgut 2287%) Abos Yo ropiaton ___DofitonofC____iostalolors___nustnafluro___n___talro s
Wound infection 15 (5.9%) o w0 A CIE o zhen w o 52
Stoma 12 (4.7%) Muenlﬂly‘ . 2014 ‘Surgical NEC ‘Surgical NEC M’TPPL‘ s 17 753 27
Sowe) shatictih 8 (3.6%) w o suged Supal e ot n = 0
Renal failure 8(3.1%) etal NEC (<37/40) ‘enteral feeds at 90
Disseminated ntravascular coagultion 8(2.1%)
Intraabdominal abscess 6(23%) R e e 1 0
S \
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Outcome Prevention
M 2023 MARCH OF DIMES REPORT CARD
Table IV. Meta-analyses of NEC mortality by NEBRASKA
subgroup in2022, hi
2021
Mortality % —
Groups n (95% CI) Figure
All neonates with NEC (Bell 1-3) 21349  15.3(10.8-20.4) g
All neonates with NEC (Bell 2a+) 7540  235(185-288) 2
All neonates with surgical NEC 8303  34.5(30.1-39.2) 2
Neonates with birthweight 19228  30.1(24.3-36.2) 3
<1500 g (Bell 2a+)
Neonates with birthweight 3089  41.3(25.0-58.7) 3
<1000 g (Bell 2a+)
Neonates with birthweight 6383  405(372-438) 3 C—
<1500 g and surgical NEC o EE—- !
Neonates with birthweight 3668  509(38.1-635 3 C—. :
<1000 g and surgical NEC e — H
) :
BEYOND3S 100 BEVOND 3100
Prevention Prevention
* Antenatal corticosteroids * Human milk feedings - In 1997 and again in 2005, the American Academy of Pediatrics
— BMJ article 2017: 117k infants between 2009-2013 - Pediatrix US NICU - prospective published position statements recommending human milk (HM) for premature infants
- Lower gastric pH, enhances motility, gut microbiota
Tk tweks  Bweks  weks  dwds ks Dweks wesks
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Prevention

* Donor Breast Milk
- Cochrane Meta-analysis 2024 : donor human milk reduces the risk of NEC
- Riskratio: 0.53 - high certainty evidence
« Standardized feeding protocol
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Prevention

« Early feeding regimen
- Cochrane Review - 2013

+ Determine the effect of early trophic feeding versus enteral fasting on feed tolerance, growth and
development, and the incidence of neonatal morbidity (including necrotizing enterocolitis and invasive
infection) and mortality in very preterm or VLBW infants

+ gtrials included

Analysis 1.2. Comparison 1 Effects of trophic feeding versus

Pe— Tophicendng  Enterstastiog ki waihe i
an an e ssvct e ries o5
a5 3 o == [ ey
Dunies ns " [ s 0362178
et 2000 vas p —_— ooy osiooss
Moo 12 m m — s 09002300
Mosauess 2018 n o —— e om01533
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Prevention

Anyss 1.1, Comparson 1 Slow versus aserratas o fead
advancement,Outcome : ecratsng enterocolits allnfants

* Progressive feeding regimen

- Cochrane Review - 2021
N Do ;
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Prevention

* Other Strategies
— Avoid prolonged antibiotics
— Avoid gastric acid suppression
— Prevent severe anemia

BEVON% 100
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Human milk derived fortification

Nutrient enrichment of human milk with human and bovine milk-based
ighing <1250 g: a rial

« Blinded/randomized, <1250 grams
* August 2014-Nov 2015
* MBM/DBM - no formula

* Primary —feeding interruption

* 127infants

Mol snd msjor oy disgnosd o o e sudy dey 1 10 hosisl e
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Human milk derived fortification

* Journal of Peds — Sullivan Trial - 2010
* 3 groups — 207 infants — BW 500-1250 grams
« 2 human milk based fortifiers
+ Fortified at either 100 or 4o mifkg
+ Donor breast milk if no maternal milk available
* Bovine based fortifier
+ Fortified at 100 mijkg
+ Preterm formula f no maternal milk available
« Duration of study participation was the earliest of the following
« g1daysofage
« Discharge from hospital

+ godoral feedings (ie, 4 complete oral feedings per day)

B0 100
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Human milk derived fortification

* Journal of Peds — Sullivan Trial — 2010
Table 111 Study outcomes
Outcome HM100 (n = 67) HM40 (n = BOV (n = 69) Pvalue
Parotralrtton,days a EoE) 204,30 7
Longin of Sy, Gays 79064, 110) . o
fother's own milk, mL per study lﬂw @M 7479} 6566 (527 8012) vl
Mother's own milk, % enteral intake , 80) 002
Late-onset sepsis (LOS), n (%) 19(28) ‘ (2\ 39
LOS and/or NEC, n (%) 22(33) 20 (28) 84
Retinopathy of prematurity, n (%) 31 (46) (35) 41
Ventilator, days 25(6, 54) 25 (12, 50) 54
Sy, s 410463 0270 '
i s 21 15, %) 204,30 I3
Bronchopinonary cysplasia, 09 %23 F1 7709 7
Wi, ohoio 1420119, 158 1420123, 169 151128, 17.) i
Lengh ncrement, (i) 085 072,108 088070, 103 084 072,116 35
Head rcumfoance crement, ek 076 062,085 075051,088 075 062,080 %

“Mdian 25", 75" percetle)
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Human milk derived fortification

. . 16 {|ONEC
* Journal of Peds — Sullivan Trial - 2010 anecs @
" urgery
12
2 10
£ s
)
4
2
o
HMI00  HM4D BOV  HM (100+40)
T T s [n=138]

Figure 2. NEC and NEC surgery in study infants. There were
significant differences " NEC among the 3 groups (P = .05),
*P= .04 vs BOV, “P = .09 vs BOV, P = 02 vs BOV. There
were significant dmevences in NEC reauiing surgical
iervention among the 3 groups = vs BOV,

), TP = .0
=007 vs BOV. [] refers to number o infants. N
== D100
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Human milk derived fortification

* 4 studiesincluded

* “Association of Fortification with Human Milk versus Bovine Milk-Based Fortifiers on
Short-Term Outcomes in Preterm Infants-A Meta-Analysis” - 2024

Human milk derived fortification

* “Human milk derived fortifiers are associated with glucose, phosphorus, and calcium
derangements”

* Journal of Perinatology
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* Live Micro-organisms which, when administered in adequate amounts, confer a health benefit on the

S

Subect Riskofvasiv DsaseinBrterm infats Givn Probioics Formulted o

September 20,2023

[ ——

sk of vasve Diesso with the Useof robitics n Pretem nfants

« Apeeminan, o

Bidobacterom ongum and subsequenty s
engum s ifons.

contaned inis prbioc. Drug Agplcstion (NI o the sgency.

InformitiononProbioticsaety

- —

o100

9/3/25

41

42



Probiotics

* Cochrane Review

patent o populaton: ey rtem o vrya bith weight s

* 6otrials—11,156 infants

* Most common Comparison laccbo o noprsitis

+ Bifidobacterium

oucomes Aicpaed sbroleefects (95%  Riskratio ot Corintyotthe
+ Lactobacilus ) swa)  panidpanes  evidence
_— (tas) (onaoe)
+ Saccharomyces Rk sk wien
conrot provotcs
« Streptococcus
Necroising enterocalis bforchoptol 601000 Bperioo0 058 w8990
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Probiotics

* AAP —"Use of Probiotics in Preterm Infants” — 2021

* “Given the lack of FDA regulated pharmaceutical-grade products in the United States,
conflicting data on safety and efficacy, and potential for harm in a highly vulnerable
population, current evidence does not support the routine, universal administration of
probiotics to preterm infants, particularly those with a birth weight of ;2000 g.”

BEVON% 100
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NEC in the News
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¥, 800-522-0102
Free Evaluation | Call 24/7

@ SaIONTZ & KIRK.

worw YOUHAVEALAWYER.com

= BABY FORMULARESOURCES:
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Enfamil Lawsuit Settlement Information Flod Qv i

ENFAMIL NEC LAWSUIT

¥
Lawsuit Settlement benefits may be avallable. ——

thioughout the United States may be oligiblefo an Enfamit NEC Lawsul
settement,provding fnancial compensation fr

L¥is e basy bom ramatre

« Hospital bill and NEC rrestments
+ Life-ong the
+ Daycare and afer ca sevices

2o o by iven Sl o Enfarits by

+ Support and counseling fo you and your family
5 o by lagnosed with necretzing

Find out ifyour o a Enfamil NEC!
L ustion,or callng o officetolfre ot 1-00-522-0102.
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Baby Formula NEC Lawsuit:
Cases Filed (Feb 2023 - Aug 2025)

Pending Cases
W Total Cases

a0
&0
a0
20
0
» + RS > o @
F «

& &

&< s

Source: United Sates Judicial Panel o Multdisect Liigation
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Parents be aware

i

Parent Support Hotline | NEC risk for premature
1-888-413-9885 infants

'. Lawsuits about cow milk-based nutitlon used In NICUs and the
parents.Prolacta Biosclence sitinvalved In any o these lawsus,

but the matter ha Highightec why our 100% human il based

nutritionis benefcal orthe tiniest preeies.
Parent Support Hotline
e

Learnmore —>

BEYOND3100
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nevewammas o nomeae
The fifty bilion dolar question: does formula cause necrotizing
enterocolitis?

BEVOND 100

$50 billion dollar question

* "Available evidence supports the hypothesis that it is the absence of human milk —
rather than the exposure to formula —that is associated with an increase in the risk of
NEC"

« "It is unknown whether human milk fortified with HMF, compared to human milk
fortified with a BMF, could decrease the risk of NEC"

Table 2. Protactve factors for NEC

Factor OB or adjusted OR (55% )
prenaal
Norml body mass index 5]
Pernatal
Antenatal corscostercids 5]
Antenatal corscostercids GNEC) 7]
Postnatal
Brcast ik feeing (61 08026 (012,057, p<001
Brest milkfesing (8] 08031 (016,062, p<0001
Probiotics (8] 08036 025,053, p<0001
Prbiotcs (i small o gesttional age babie) (11 0049 030,080) p 0004
M surgal ncrtiing ntarocol.

208011002, 058),p 0009

08038 024,060) p <0001
OR 080 (164,099), p =004

BEYONDS 100
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Tl 3. Some of the iacive components of uman ik (ferencs 14261

Growth  Enhanced  Prbiotic  Ant Antmicrobisl At Degraded by Degraded
oo bawr Intamnstory ndant paeriatin by
Ronction fecing
[r— x x x
me X X
A ocsbumin x x
Ble st simating X X
pese
ey
provans
Long chan PurAS x x
Epdemal oty X x x
st growth X x
facuons 13
[a— x x
Adponecin x X
Gheosaminegycns x X x X
Gutthone x x x
peroiine
Superoide x x x
frithens
Wit bood cels x x x
St ot X X
Baca x x

Pk s oy sk,
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$50 billion dollar question

* FDA/NIH/CDC Statement

“There are two key points about feeding practices and NEC

1.There is no conclusive evidence that preterm infant formula causes NEC

2.There is strong evidence that human milk is protective against NEC

“While mother's milk is the preferred source of nutrition — with pasteurized donor milk as the next best
alternative — preterm infant formulas are a critically important option for premature infants for whom parental
or donor milk is not an option, or where a supplement to parental or donor milk is necessary for the health of
the infant”

BEVOND 3100
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$50 billion dollar question

* Health and Human Services
* NECWorking Group of Council

« “a diet containing human breastmilk appears to be protective against the development of NEC. In addition, the use of
human milk-based fortifier in the infant’s diet, rather than bovine-based fortifier, may be useful in reducing the
development of NEC"

* CDC/NIH/FDA

* “there is no conclusive evidence that preterm infant formula causes NEC” “there is strong evidence that human milk is
protective against NEC"

BEVOND3S 100

$50 billion dollar question
= Openness and transparency

* Additional research

* Funding for human milk

BEYOND 100
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