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= VRHT la bénh |y du(‘)’ng tiéu hoa Cép tinh thu@ng gép Region Pooled Incidence ~ 95% Cl
> .. . (%)
O giai doan so sinh. 2 = 20,900
2 A . . R . R Morth America, Western Europe and 43 [25, 6.6]
= TOn thwong niém mac— hoai tw rugt— thung rubt. Australia
A P 2 L. A N N . N Asi 39 14,73
Phan Ién ton thwong doan cudi héi trang va daitrang (|, A
Nang: toan b dwdng tiéu hoa). Al 60 (40, 90]
. i i ; High income countries (HIC) 70 [4.0, 10.0]
u Nguyen nhan ChU’a r6, nh|éu yéu té Cco ||en quan dén Low and middle-income countries 30 [1.0, 6.0]
: " (LMIC)
Slnh benh hOC ' Population at risk
Lo P .. P . All 6.0 [4.0, 9.0]
= Ti lé mac VRHT: 1-3/1000 tre sinh song, 2 — 7% tre < e ‘o L
32 tudn, 5 — 22% tré cé can nang < 1000gr. Extremely premature 70 20,130

Alsaied et al. Global incidence of Necrotizing Enterocolitis:

= Tilé t&r vong: 10 — 40%, NEC 0 ndi khoa |la 17%, NEC  asystematic review and metaanalysis BMC Pediatrics (2020) 20:344
c6 phau thuat 32%.

1.Caplan, M. (2022). Chapter 73: Necrotizing Enterocolitis and Short Bowel Syndrome. In Avery’s Diseases of the Newborn (11th ed., pp. 1022-1029). W.B. Saunders

2.Wolf MF, Rose AT, Goel R, Canvasser J, Stoll BJ, Patel RM. Trends and Racial and Geographic Differences in Infant Mortality in the United States Due to Necrotizing
Enterocolitis, 1999 to 2020. JAMA Netw Open. 2023 Mar 1;6(3):e231511

3. Battersby C, Santhalingam T, Costeloe K, et al. Incidence of neonatal necrotising enterocolitis in high-income countries: a systematic review. Archives of Disease in Childhood -
Fetal and Neonatal Edition 2018
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Intestinal stem cells

Rudt cua tré sinh non chwa hoan e | R Matlerlop
thién vé cau tric va chirc nang: EGF * facors | prttoraton o
o Niém mac rudét méng hon — dé ton /- s
. 7 X Xy , Paneth cells / \ Enteroendocrine
thwong khi co yéu to kich thich N el
N N > A s 4 X \ Ent t oblet cells
o Hang rao bao vé kém do thiéu chat [ . ——
nhay (mucin), IgA tiét va cac peptide @ — o8,
kh é.ng khUén Lysozyme/ J f‘ . Gut homeostasis
o0 Giam enzym tiéu héa — lam tang o® |
K e N b O Alkaline Mucin
nguy co roi loan hap thu va ton thwong | © phosphatase B
n|ém maC Destroypat’hogens >3
~—aid @ I Doe
Detoxify LPS t Thickness of mucus layer

Demers-Mathieu, Veronique. “The Immature Intestinal Epithelial Cells in Preterm Infants Play a Role in the Necrotizing Enterocolitis Pathogenesis: A Review.” Health Sciences Review, vol. 4, Sept. 2022 n
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« Té bao biéu moé rudt dé bj ton thwong khi thiéu
oxy, lam tang tinh thAm thanh ruét va tao diéu kién
cho vi khuan xam nhap

Cac chd ndéi chat (Tight Junctions): ZO-1,
occludin, claudins duy tri tinh toan ven cua hang rao
biéu mé.

Trong NEC.:

« Cac chb ndi bj tdn thwong lam tang tinh tham
cda rudét — vi khuan xam nhap va gay nhiém tring
huyét toan than.

« Sy diéu chinh gidm cuda claudin-3,4,7 lam suy
yéu hang rao bao vé.

Demers-Mathieu, Veronique. “The Immature Intestinal Epithelial Cells in Preterm Infants Play a Role in the Necrotizing Enterocolitis Pathogenesis: A

Review.” Health Sciences Review, vol. 4, Sept. 2022

Preterm Term Adult

Intestine Intestine Intestine
Paneth B A B
cells :‘. | ‘ jf‘ \.:

Immature Mature Mature

* lower capacity to
secrete lysozymes &

* No secretion of
lysozyme

* Higher number + capacity

to produce lysozymes &

antimicrobial peptides

Goblet
cells

L)
Immature Mature

* Lower capacity to
produce mucins
» Reduced thickness of mucus layer

 Higher number + capacity to

antimicrobial peptides

Mature

secrete mucins (Muc2, Muc1)

Enterocytes

Immature

Mature Mature
+ Lower IAP activity * Higher number & IAP activity
Vulnerability
to Infactious HIGH MEDIUM LOW
diseases
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e ROI lo@an hé vi sinh vat dwérng rudt (Dysbiosis)
Tré du thang Tré non thang Tré bi NEC

t @Gul microbiota in preterm infants without NEC@ Gut microbiota in preterm infants with NEC

- - L G B S v ! Vs, (° o Increased biodiversity o Decreased biodiversity ¢ Decreased biodiversity
ustasiones e ¥ € 7 o \5 s Mo 2 * o« = o Streptococcus spp, Enterobacteriaceae, o | Bifidobacteria and Lactobacillus o | Firmicutes and Actinobacteria

4 N\ o T . S e ) .’\ 4 ‘ ‘ Staphylococcus spp, bifidobacteria, and o T Multidrug-resistant organisms, gram- e 1 Proteobacteria, Clostridium spp,
]\1 nl PP P S gt & »-':{2-..-3;'-!1.'../‘. g Bacteroides spp (7)(19)20) negative bacteria (Klebsiella peumoniag) ~ Klebsiella, and other Enterobacteriaceae
L P g S and Clostidum dificie, and fungal (21)22)25)
T Ve -’,,5 overgrowth (17)(19)

"LR4 signaling
.TIR \lgndlll'lb.

' LA TLR4 signaling

E , o ) - ® Necrotizing enterocolitis (NEC)

E NEC etimRe /i system

' reperfusion barrier

‘I’I\nu;l ‘I’n]ury /

intestinal necrosis
TLR-4

Inflammation

Inflammation i : \
& A ?
o : ® C
- R
ro-nflammatory cytokine :

Normal

i, Bifidobacterium Escherichia e LPS

=) /,-u('lul')u(‘i//ll.\' ¢ Enterobacter ? TLR4

& Klebsiella - TLR4 bound LPS
1.Stanikova A, et al. Role of the microbiome in pathophysiology of necrotizing enterocolitis in preterm neonates _BMJ Paediatrics Open . 4 iy 3 Microbial
2023;7:€002172 O M ‘ e

2.Laura N. Calvo, Rachel G. Greenberg, Keyaria D. Gray; Safety and Effectiveness of Probiotics in Preterm Infants with
Necrotizing Enterocolitis. Neoreviews April 2024; 25 (4): e193—e206

.3. Deshuang Zhang et al (2025)-Digging deeper into necrotizing enterocolitis: bridging clinical, microbial, and molecular perspectives, Gut
Microbes, 17:1, 2451071

Plasma cell Neutrophil
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Microbiota va sw hoat hoa TLR-4

TLR-4 |a receptor nhan dién ndi doc t vi khuan (LPS)
VK gram am phéng thich lipopolysaccharide (LPS)—>

kich hoat Toll-like receptor 4 (TLR-4), n6 biéu hién quéa
murc trong biéu mé rubt non cua tré sinh non:

« Apoptosis té bao ruédt

Increased TLR4
ik S —>  Loss of enteric glia
TLR4 activation
Increased LPS
TLR4 LPS shedding & v Loss of eNOS Dysmotility
receptor bmdmg to TLR4 Enterocyte apoptosis Vasoconstriction
healthy I ine

enterocyte

« Pha v®& ché ndi chat — tang tinh tham
* Phong thich Cytokine — p/& viem
« Uc ché sw phuc hoi té bao biéu mo rudt

Tac nghén vi tuan hoan ruét—nang thém tén thwong.

Sosast Dysbnos-s adr 2% =7 Barrer dy"“"‘m" ¥~ Junction protein

|} mi ory
Rrocy mediators downregulation/dysfunction
L/ enteric Goblet
X glialeell Y Cel
2| Junction
! proteins

® \r Bacterial 7'.

-\/

P ’ ': trans|ocanon
Healthy .~ e ’ '
microbiota N 4@ A\ RPN F
2 B < o @* e €y -
@ %. .?’.‘. ® - ) 3 ."." Y ,. ...
1 }‘ | -\'\-‘ l W § el
; e~ \ = e .S’ §
ST NS . - W L@
A . o2 ) R ¢
A ; \ MUCO
Premature immune Reduced host Su sa
dysfunction defences M b'"uco,a
"‘Cula
I
Se’°$a X

1.Duess, J. W. et al. (2023). Necrotizing enterocolitis, gut microbes, and sepsis. Gut Microbes, 15(1

2. Daniel J. Scheese et al- Semin Pediatr Surg. 2023 June ; 32(3): 151309

Control

Formula feeds

Prematurity
Microbiome

Bacterial LPS ¥ TLR4 actnvatVschemla
TLR
apoptosis
necroptosis ‘
" /
translocahon o

Intestinal epithelium

mesenteric
blood vessel
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| Giam twéi mau ruot
> . , ™ X ,ou p A Immune system ' TLR4 signaling ' Microvascular system
Tre sinh non co6 hé thong twdi mau rudt ey ;@ g®gm....y\

~

chua phat trién day dd, dé bi thiéu mau cuc  */, » W77 = (D0 e/ e
A 1 2 ) Intestinal lumm el ° ® =t E —~ ~ : ( ) B
bc_) khl CO tl n h trang: s o ‘ lnlwlm'll lumen ' -fh’ ’ \, «:

A A 13 A A A I:tesznal.epxtgehu:l e o e .‘ oo e e l estinal epnhdlu .1 ' Yo
[ ] I_.Ig h u y\et ap y gl(l a m Oxy m au (S uy h O h a p ) L"lm““‘ P;Epllq:.>;‘ i ( :ﬁ . i o U~ U ‘ —r Sign:ing i
nhiém trung huyeét) 9% T - o

i Activated Formation Release of

R 2 o : i W, MyDSS8 E
* RGi loan twéi mau do PDA — Mau khéng @ o o &0
s i — 1
v g . i m —»H-ll- 1u l Gl’ll micnibiola
EHMO EGF NODJMDP O“g‘-“ rich iy ]

VEGF/VEGFR2
signaling

d.l( d-) At :____~__________'_____________:____.__.:
en du ruo :’5\;1;\1,;4(’”’1,;1;1_;.;;;.;;”’;11,;1;,{1 ””” g

« K . . . A | macrophage p.nhngcn\ pathogens $ T
: 2 L e A B ’N\

* Thiéu nitric oxide (NO) — gay co mach e @ | I . % 648 W2
A o ; E S s : 3 £ 7 ,'o-...
mac treo rudt e g i A %’?ﬁ? = .
~ > S e b S RSN FON RS At ot G LPS- . - A A b
H ’ R G VA ' 1| neutralizing & : ] _,7 — a2 JaA il $

a u q u a - : e QE& { t coa* Thi7 ceti K : peptide : : / wﬁ;z Vasoconstriction }»‘?’usnd\

Y . Sl

© Thiéu oxy ruét — tang qua trinh chét té N T O & o | s | e — W
< < . ”“'T" ! Laminapropia ~ T___ | Inhibition | -
bao theo chuwong trinh (apoptosis) |
¢ TOn thwong niém mac — vi khuan va
ndi déc t6 (LPS) xam nhap, kich hoat phan
U’ng viem Duess, J. W., Sampah, M. E., Lopez, C. M., Tsuboi, K., Scheese, D. J., Sodhi, C. P., & Hackam, D. J. (2023). Necrotizing enterocolitis, gut microbes, and

sepsis. Gut Microbes, 15(1
Deshuang Zhang et al (2025)-Digging deeper into necrotizing enterocolitis: bridging clinical, microbial, and molecular perspectives, Gut Microbes, 17:1, 2451071
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wcwn e CAC YEU 16 di truyén co thé gay ra NEC
khi c6 cac yéu to nguy co’ lam sang
» D6t bien don nucleotide & céc gen lién —
quan dén mién dich (nhw TLR4,NOD2)co |@
lién quan dén nguy co mac NEC cao hon
(Leaphart et al., 2007).

Variants in Immune and
Inflammatory genes
TLRs, NODs, MBL, NFKB
SIGIRR, TNF-a, IL6, TGF-B __ZS
Variants in genes that
regulate oxidant-stress
Anti-oxidants, VEGF,
Arginine-NO

£

NOD2 Loss-of-Function Mutations and Risks of Necrotizing Enterocolitis
or Focal Intestinal Perforation in Very Low-birth-weight Infants

Results: In the whole cohort of VLBW infants, carriers of =2 NOD2 variant alleles had an increased risk for NEC requiring surgery (odds ratio [OR], 3.57;
95% confidence interval [CI], 1.27-10.04; P = 0.03) and NEC or FIP requiring surgery (OR, 3.81; 95% CI, 1.70-8.51; P = 0.004) as compared with wild-
type genotypes. In a multivariable logistic regression analysis including gestational age, birth weight, gender, multiple birth, and inborn delivery, the
association between =2 NOD2 variant alleles and NEC surgery (OR, 4.14; 95% CI, 1.41-12.12; P = 0.009), FIP surgery (OR, 3.50; 95% CI, 1.02—
12.04; P = 0.047), and NEC or FIP surgery (OR, 4.10; 95% CI, 1.74-9.73; P = 0.001) proved to be independent. We also performed a regression analysis in
the subgroup of infants with available information on Lactebacillus acidophilus/Bifidobacterium infantis probiotic supplementation (n = 3638). Although
probiotics had a protective effect on NEC and NEC or FIP requiring surgery, the NOD2 wvariants had no significant impact in this subgroup.

Conclusions: VLBW infants carrying =2 NOD2 genetic risk factors of inflammatory bowel disease in adults have an increased risk for severe
gastrointestinal complications, such as NEC requiring surgery. Therefore, infants might benefit from NOD2 genotyping followed by supplementation
with probiotics. Replication studies are needed along with genome-wide arrays to allow risk-adapted prevention and therapeutic strategies.

Christoph Hartel et al- Inflamm Bowel Dis . 2016 Feb;22(2):249-56

Variants in genes
regulating apoptosis
and cellular repair
PAF, EGF*, TGF-B*
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I ‘ Tém tat —Nghién cru xac dinh cac dau an sinh hoc méi duwoc
dieu hoa béi methyl hdéa trong mé rudét cua bénh nhan NEC

: thdng qua phéan tich da hé gen (multiomics). Phan tich bé dir
x_ (G Gens:Gxprassion Singlecell saquencing liéu methyl hoa DNA va bd phién m& RNA tlr ca&c mau md hoi
o W & : trang va dai trang cua bénh nhan NEC. Cac gen biét hda lién
.. %ﬁ 8*%)9“ quan dén methyl héa (MrDEGs) bao gdm ADAP1, GUCA2A,
T BCL2L14, FUT3, MISP, USH1C, ITGA3, UNC93A va IL22RA1
chd yéu nam trong phan biéu mé rudét cda mod rudt. Cac
MrDEGs nay da dwoc xac minh bang phwong phéap giai trinh tw

enterocolitis
- ]

Methylation- -~ ’

Public data
analysis of NEC
ileum and colon

mo:gllv‘éifg - A ::’n;k‘;:% bisulfite gen dich va RT-gPCR. Xac dinh cac gen ADAPI,
c g sy shvooons [0 GUCA2A, IL22RA1 va MISP, chu yéu dwegc biéu hién trong
gg cac té bao nhung mao bieu mé6 ruét thong qua dir liéu don
Kk — o bao. Thong qua phan tich lam giau b gen theo ting gen don
L ‘ & cho thay cdc gen nay chu yéu tham gia vao qua trinh
[ | | bénh Iy lién quan dén biét hoa té bao T va &rc ché viém rudt

— & bénh NEC.

Disruption of
epithelial barrier

Bowen Tian et al-Inflammation. 2025 Feb;48(1):236-253.
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Gastrointestinal immaturity

Insufficient mucosal barrier
| production of digestive enzymes

2. Sinh Iy bénh

Introduction

Gut dysbiosis
| protective endogenous flora
t colonization of pathogenic microbes

of enteral
feeding

Inflammation of

Transmural

Ischemia

| blood supply to mucosa and bowel wall
| absorptive capacity of nutrients

necrosis and

intestinal mucosa

Poor immunoregulation (hyperreactive state)

Tpro-inflammatory factors
| anti-inflammatory mediators

» Overexpression of TLR-4

gram-negative bacteria

T-helper cells and intestinal
macrophages

P Inflammatory cascade, apoptosis

of enterocytes

P Activation of TLR-4 by LPS of

P Upregulation of proinflammatory

gangrene

P Translocation of bacteria

» Further bowel mucosa/wall
ischemia

» Can progress to perforation,
sepsis, death

Laura N. Calvo, Rachel G. Greenberg, Keyaria D. Gray; Safety and Effectiveness of Probiotics in Preterm Infants with Necrotizing
Enterocolitis. Neoreviews April 2024; 25 (4): e193—e206
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BRAIN

2. ROS accumulation T
3. Dysmyelination 1. Loss of BBB

2. Disordered <
neurotransmitter
production & signaling

: 1. Disrupted
TLR4 activation . Myelin N Neurodevelopmental
=  pre-oligodendroyte ——> "I ——> s
~on microglia developaiont loss Deficits

BIEU

HIEN LUNGS j
bICH ' A
TOAN Ul

THAN

INEC

Lt > |Neutrophil infiltration |

1. Impaired epithelial barrier integrity
2. Impaired enterocyte migration through
crypt-villus axis
3 _ = 3. eNOS reduction, vasoconstriction
Bacterial translocation ] 4. Enterocyte apoptosis, autophagy
across mucosal barrier 5. Reduced cell proliferation

‘ T Intestinal TLR4 expression 6. Impaired epithelial cell regeneration
: 7. ER stress in intestinal stem cells
Preterm enterocytes vs adult

(Physiologic)

[TTTTLR4 expression,|
activation

Sampah and Hackam- Frontiers in Immunology | www.frontiersin.org 2 April 2021 | Volume 12 | Article 650709
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SLB va
biéu hién
lam sang

NEC
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Prematurity risk factors
|

J Goblet cells in Immature tight junctions in
intestinal epithelium intestinal epithelium

! |

J- Intestinal mucus layer T Permeability of
production leads to impaired intestinal epithelial barrier
mechanical defense against
pathogenic bacteria

Impaired gut barrier allows for ‘T bacterial
translocation across intestinal epithelium

{

TLR4 on intestinal mesentery endothelial cells bind
lipopolysaccharides (LPS) on Gram-negative gut bacteria

+J+ Intestinal motility

T Intestinal stasis
allows bacteria more
time to proliferate

|

Bacterial overgrowth in gut

4 Toll-like receptor 4 (TLR4)
l expression on intestinal epithelial cells

Aberrant bacterial
colonization of gut

L 3

TLR4 on intestinal epithelial cells binds
LPS from Gram-negative gut bacteria

-

Immune cells release proinflammatory
mediators (THF, IL-12, IL-18)

Cytokines mediate ‘T enterocyte apoptosis (including
enteric stem cells) and -l enterocyte proliferation

Intestinal mucosa healing is impaired,
leading to local inflammation & injury

'

Endothelial nitric oxide synthase
expression is reduced
+
Vasoconstriction fram ol NO
reduces bloed flow te intestines

‘

Prolenged o in O; perfusion results in
irreversible intestinal mucosal cell death (necrosis)

+ +

Blood from tissue Intestinal sensory neurons

intestinal contents to medullary vomiting centre

! b

Bloody stool Bilious vomiting

Neonatal Necrotising Enterocolitis in Premature Neonates. (2024, March 21). The Calgary Guide to Understanding

Damaged intestinal

damage mixes with  detect damage and send signals  cells are unable to
absorb nutrients

L
l Persistent intestinal
mucasal injury creates
penetrating lesions
through intestinal wall

| L

intestinal

perforation |

Authors:
Rachel Bethune

Maima Riaz

Reviewers:

Micola Adderley

Michelle J. Chen

Kamran Yusuf*

Jean Mah*

* MO at time of publication

Pneumo-
. peritoneum
Gas escapes into
abdominal cavity Abdominal
distention

Leakage of intestinal
=+ contentsirritates - Peritonitis
parietal peritoneurn

Bacteria enter > Sepsis

Short gut syndrome

blocdstream

Disease. https://calgaryguide.ucalgary.ca/neonatal-necrotising-enterocolitis-in-premature-neonates/
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Lactoferrin
-~ Ak AT, (8789 SN
y, LTS {q N7275
Ve T N
: A K“/{/
Fill here TAY> —
. - ifidobact il
Chorioamnionitis (foetol Meconium microbiota related Pabaceriom:. RN Human milk with
involvement, to delivery route (29) Probiotics targeted fortification
Ureoplasma spp) (23-25) (84-86) (39,43-45,57,58)
Perinatal
factors
s @

severe anemia

: b ... Avoidance of
o can/\ %q“"

Antenatal (78,79)
steroids (26) Delayed cord
clamping (35) Rationalised
antibiotic therapy
Standardised feeding (71-73)
protocol (70)
Oral colostrum
(61,62)

Moschino L, Duci M, Fascetti Leon F, Bonadies L, Priante E, Baraldi E, Verlato G. Optimizing Nutritional Strategies to
Prevent Necrotizing Enterocolitis and Growth Failure after Bowel Resection. Nutrients. 2021; 13(2):340
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Giam nguy co sinh non:
« S dung corticosteroid trw&c sinh giup:
+ Tang trwdng thanh phdi va ruét.
+ Giam ty |é NEC & tré sinh non
* Quan ly bénh ly thai ky

’ + Diéu tri tang huyét ap thai ky, tiéu dwdng thai ky, nhiém trung Oi
dé giam nguy co’ sinh non.

 Han ché khang sinh khéng can thiét
« B sung dinh dwé'ng cho me

Moschino L, Duci M, Fascetti Leon F, Bonadies L, Priante E, Baraldi E, Verlato G. Optimizing Nutritional Strategies to
Prevent Necrotizing Enterocolitis and Growth Failure after Bowel Resection. Nutrients. 2021; 13(2):340

Bénh vién Nhi Pong 1 341 Sw Van Hanh, P10, Q10, TPHCM (028)3927119 nhidong.org.vn
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Sira me RECOMMENDATION 1 j\\(

Mother’s own milk (MOM) is strongly recommended for feeding the low birth weight infant.
Specific nutrient supplementafion needs fo be made in preferm very low birth weight
infants.

Strong recommendation, not graded

Mother’s own milk has been associated with reduced risk of infection RR
0.44 -0.56 (0.24, 0.82)

Mother’'s own milk feeding is associated with increased cognitive
development scores adjusted mean difference about 5, including in SGA
term infants.

Mother’s own milk feeding is reported with slower growth in length and
weight compared to formula fed neonates but this difference has not
been found significant at 18 months follow up.

1.NNF India Evidence-based Clinical Practice Guidelines January 2020
2. Pediatrics (2021) 148 (5): e2021054272.

Health Outcomes

Mother’s own milk contains
macronutrients and micronutrients
as well as active biological
components, including
immunoglobulins, cytokines, growth
factors, hormones, antimicrobial
agents, immune cells, stem cells,

and prebiotic oligosaccharides.? A
substantial portion of the breast

milk microbiome comprises

probiotic bacteria.® Mother’s own
probiotic bacteria.” Mother’s own
milk has been associated with
multiple health benefits for VLBW
infants, including lower incidences
of necrotizing enterocolitis (NEC),
late-onset sepsis, chronic lung
disease, retinopathy of prematurity,

and neurodevelopmental

impairment (Tables 2 and 3).
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Formula versus donor breast milk for feeding preterm or low birth

Thay thudc tan tam - Cham mam dat nudc

weight infants
Meta-analysis showed that donor human milk reduces the risk of NEC (risk ratio (RR) 0.53, 95% confidence interval (Cl) 0.37 to 0.76; I> =
‘ Cochrane 4%; risk difference (RD) -0.03, 95% CI -0.05 to -0.01; 11 trials, 2261 infants; high certainty evidence). Donor human milk probably has little
C%) Library 2019 or no effect on late-onset invasive infection (RR 1.12, 0.95 to 1.31; 1> = 27%; RD 0.03, 95% CI -0.01 to -0.07; 7 trials, 1611 infants; moderate
certainty evidence) or all-cause mortality (RR 1.00,95% CI 0.76 to 1.31; 1= 0%; RD -0.00, 95% Cl -0.02 t0 0.02; 9 trials, 2116 infants; moderate
Maria Quigleyl, Nicholas D Embleton2, William McGuire3 certainty evidence).

Authors' conclusions

The evidence shows that donor human milk reduces the risk of NEC by about half in very preterm or VLBW infants. There is probably little
or no effect on late-onset invasive infection or all-cause mortality before hospital discharge.

RECDMMENDATION*

(a). If mother's own milk is hot available, pasteurized donor human milk from human milk

& W, w
S U'a m e h I e n ta ng & bank, should be used for feeding low birth weight infants.

S ~ A t h of Applicable to setfings with facilities for providing donor milk; associated with lower weight
U'a CO ng U’C gain, inear growth and head growth and hence need monitoring and possibly forfification.

(b). If donor human milk is not avaiable, formula milk is fo be considered.

Formula milk is costly and may also be associated with higher risk of necrotizing enterocolifis
and sepsis. Utmost care should be faken for maintenance of asepsis and proper dilution.

Sfrong Conditional recommendation, based on Moderate quality evidence

1. NNF India Evidence-based Clinical Practice Guidelines January 2020
2. Lingyu Fang et al. Food & Nutrition Research 2021, 65: 5346
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Positive Negative
factors factors

Pathogenic microbia]
overgrowth

Beneficig] microbig]
o romﬂammatory
State

Cololn(lizatlon via 7

vaginal deljye

breastmﬂiy 7 EaCk ofbiodiver Slt}q

Probiotic P
.. : rolonge

admlmstratlon L antlbloncsg a((l;ld

Sllppressant use
Gut Dysbiosis

Figure 2. Gut dysbiosis.

Laura N. Calvo, Rachel G. Greenberg, Keyaria D. Gray; Safety and Effectiveness of Probiotics in Preterm Infants with Necrotizing Enterocolitis. Neoreviews April 2024; 25 (4): e193—-e206
LLila S. Nolan_Nutrients 2020, 12, 3052

Human Milk Oligosaccharides Dysbiosis in Preterm Infants

x_. ) Risk Factors Lactobacillus
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- Cochrane Trusted evidence.
= L.b Informed decisions. 2023
Thay thutic tan tam - Cham mam dat nuoe 1 ibrary Better health. Cochrane Database of Systematic Reviews

[Intervention Review]

Probiotics to prevent necrotising enterocolitis in very preterm or very
low birth weight infants

Summary of findings 2. Probiotics compared to control in extremely preterm or extremely low birth weight infants
Summary of findings 1. Probiotics compared to control in very preterm or very low birth weight infants

Probiotics pared to placebo or no probiotics in extremely preterm or extremely low birth weight infants
Probiotics compared to placebo or no probiotics in very preterm or very low birth weight infants

Patient or population: extremely preterm or extremely low birth weight infants

Patient or population: very preterm or very low birth weight infants Setting: neonatal care centres globally
Setting: neonatal care centres worldwide Intervention: probiotics
Intervention: probiotics Comparison: placebo or no probiotics
Comparison: placebo or no probiotics
(o] Anticipated absolute effects* (95% Cl) Risk ratio Ne of participants  Certainty of the
Outcomes Anticipated absolute effects* (95% CI) Risk ratio Ne of participants  Certainty of the (95% CI) (trials) evidence
(95% Cl) (trials) evidence Risk with control (ex-  Risk with Probiotics (GRADE)
Risk with control  Risk with probiotics (GRADE) tremely preterm or
ELBW)
Necrotising enterocolitis (before hospital dis- 60 per 1000 33 per 1000 0.54 10,918 (57) SBOO . " .
charge) (280 39) (0.46 t0 0.65) Lowab Necrotising enterocolitis (before hospital dis- 94 per 1000 87 per 1000 0.92 1836 (10) BHOO
charge) (65to 114) (0.69t0 1.22) Low?
All-cause mortality (before hospital discharge) 63 per 1000 ?:;nglgoo 0.77 (0.66 to 0.90) 10,484 (54) :e:;(irateﬂ All-cause mortality (before hospital discharge) 132 per 1000 121 per 1000 0.92 1723(7) 600
(95 to 156) (0.72t01.18) Lowd
:.“eh' °"se)t invasive infection (before hospital 173 per 1000 (lf:Zpterllsogu 0.89(0.82100.97) 9876 (45) SBSO . Late-onset invasive infection (before hospital 274 per 1000 255 per 1000 0.93 1533(7) BBOO
Ischarge v Moderate discharge) (214 0 299) (0.78t0 1.09) Low?d
Neurodevelopmental impairment (18 months 194 per 1000 200 per 1000 1.03 1518 (5) DHOO N Havel tali . t (18 months No trials provided subgroup data for analysis.
to 3 years) (163 to 245) (0.84 to 1.26) Lowac to 3 years)

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). *The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
Cl: confidence interval. Cl: confidence interval.
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For reducing the risk of NEC in preterm infants, pro-

vided all safety issues are met, HCPs may recommend:

e | rhamnosus GG ATCC53103 (at a dose ranging
from 1x10° CFU to 6 x10° CFU) (certainty of evi-
dence: low; grade of recommendation: weak) or

e Combination of B infantis BB-02, B lactis BB-12,
and Str thermophilus TH-4 at 3.0 to 3.5x10% CFU
(of each strain) (certainty of evidence: low; grade of
recommendation: weak).

or born at less than 27 weeks’ gestation. The American
Academy of Pediatrics has stated that current evidence does
not support the routine use of probiotics in preterm infants.

Probiotics could be considered in the NICU for prevention
of NEC as part of a comprehensive approach for prevention
in an at-risk population that should include standardized feed-
ing guidelines, exclusive human milk—based diet, and the ju-
dicious use of antibiotics and acid suppressant medication.
However, which probiotic product to choose is still unknown,
and larger, multicentered RCTs that focus on specific strains
will provide this insight.

Probiotics for the Management of Pediatric
Gastrointestinal Disorders: Position Paper of the

ESPGHAN Special Interest Group on Gut
Microbiota and Modifications

Due to insufficient evidence, no recommendation can
be made for or against

e | reuteri DSM 17938 (certainty of evidence: very
low) or

e Combination of B bifidum NCDO 1453 and L aci-
dophilus NCDO 1748 (certainty of evidence: very
low to moderate)

Due to the lack of efficacy, HCPs may not recommend:

® B breve BBG-001 (certainty of evidence: low to mod-
erate; grade of recommendation: weak)

e S boulardii (certainty of evidence: very low to mod-
erate; grade of recommendation: weak).

WARNING REGARDING USE OF PROBIOTICS IN PRETERM INFANTS

Subject: Risk of Invasive Disease in Preterm Infants Given Probiotics Formulated to

Contain Live Bacteria or Yeast

September 29, 2023

1. JPGN e Volume 76, Number 2, February 2023 2. FDA, September 2023
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Cuna A, Morowitz MJ and Sampath V (2023) Early antibiotics and risk for necrotizing enterocolitis in premature infants: A narrative review.
Front. Pediatr. 11:1112812.

Bénh vién Nhi Pong 1 341 Sw Van Hanh, P10, Q10, TPHCM (028)3927119 nhidong.org.vn
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Tranh dung khang
sinh keo dai

Several observational studies suggest prolonged early, empiric antibiotic use is
associated with an increased NEC risk [56-63]. In a retrospective cohort study
of 4,039 ELBW infants, Cotton et al. examined associations between length of
first antibiotic course and NEC [56]. The authors concluded that prolonged
empiric antibiotics (=5 days) were associated with an increased risk of NEC
or death compared to treatment<5 days (OR 1.30, 95% CI 1.10-1.54). Simi-
larly, @ multi-center retrospective case-control study compared 224 NEC cases
with 447 matched controls and found early, empiric antibiotic treatment
for>5 days was associated with increased odds of NEC (aOR 2.02, 95% CI
1.55-3.13) [60]. Another large multi-center retrospective cohort study of
over 14,000 VLBW infants demonstrated that early antibiotics for>3 days
increased the risk of negative outcomes, composite outcome of mortality, or
any major morbidity, including NEC) (aOR 1.24, 95% CI 1.09-1.41 and aOR
1.38, 95% CI 1.25-1.51, respectively) [64].

Colarelli AM, Barbian ME, Denning PW. Prevention Strategies and Management of Necrotizing
Enterocolitis. Curr Treat Options Pediatr. 2024;10(3):126-146

> Pediatr Res. 2025 Feb 15. doi: 10.1038/541390-025-03928-y. Online ahead of print.

Effect of early antibiotic exposure on necrotizing
enterocolitis and growth in extremely preterm
infants

Katie M Strobel 1, Thomas R Wood 2, Gregory C Valentine 2 Qlivia C Brandon 2,

Results: A total of 891 infants survived the first week and were
included in the NEC analyses, while 828 infants survived to discharge
and were included in the growth analyses. For every 1-day increase
in infant antibiotic exposure during the first week after birth, there
was a significantly increased adjusted hazard of NEC (aHR/day 1.14
[1.01-1.28], p = 0.034). Antibiotics for 3-4 days and 5-7 days total in
the first week were associated with increased odds of weight GF
(aOR 1.90 [1.21-2.99], aOR 2.32 [1.44-3.74]), length GF (aOR 1.76
[1.22-2.59], aOR 1.88 [1.26-2.80]), and HC GF (aOR 1.75 [1.08-2.84],
aOR 1.87 [1.14-3.08)).

Conclusion: Increased antibiotic exposure in the first week
after birth was associated with NEC and GF risk.




3. Dw phong sau sinh

HHS Public Access

Thay thudc tan tam - Cham mam dat nuoc :‘\H\\“ -
_/C( Author manuscript

Tranh
dung
Thudc
(rc ché
H2

FEarly Hum Dev. Author manuscript; available in PMC 2017 August O1.

Published in final edited form as:
Early Hum Dev. 2016 August ; 99: 27-30. doi:10.1016/j.earlhumdev.2016.05.010.

Safety of Histamine-2 Receptor Blockers in Hospitalized VLBW
Infants

H,-blocker No H,-blocker

I N=20,288 (%) N=107.419 (%) ' alue
Death or NEC * 3,176 (16) 14,279 (13) <0.001
Death or sepsis 5,033 (25) 18,787 (17) <0.001
Death, NEC, or sepsis 6,429 (32) 21,714 (20) <0.001
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ORIGINAL ARTICLE
Packed red blood cell transfusion is not associated with
increased risk of necrotizing enterocolitis in premature infantg

R Sharma', DF Kraemer?, RM Torrazza®, V Mai®, J Neu?, JJ Shuster® and ML Hudak'

ORIGINAL
ARTICLES

Red Blood Cell Transfusion Is Not Associated with Necrotizing
Enterocolitis: A Review of Consecutive Transfusions in a Tertiary
Neonatal Intensive Care Unit

THE JoURNAL OF PEDIATRICS » www.jpeds.com

Matthew B. Wallenstein, MD', Yassar H. Arain, MD', Krista L. Birnie, MD', Jennifer Andrews, MD>", Jonathan P. Palma, MD+*,

William E. Benitz, MD', and Valerie Y. Chock, MD'

Ariel A. Salas et al - Trial JAMA Network Open. 2024,7(5):e249643.
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Timing of Red Blood Cell Transfusions and Occurrence of
Necrotizing Enterocolitis A Secondary Analysis of a Randomized
Clinical

RESULTS: 1690 were included in the present analysis (mean
[SD] gestational age, 26.0 [1.5] weeks; 899 infants [53.2%]
were female). After categorizing 4947 hazard periods and 5813
control periods, we identified 133 NEC cases. Fifty-nine of
these cases (44.4%) occurred during hazard periods. Baseline
and clinical characteristics of infants with NEC during hazard
periods did not differ from those of infants with NEC during
control periods. The risk of NEC was 11.9 per 1000
posttransfusion hazard periods and 12.7 per 1000 control
periods (adjusted risk ratio, 0.95; 95% CI, 0.68-1.32; P = .74).
This risk did not differ significantly between randomization
groups, but the incidence rate of NEC per 1000 days peaked
between postnatal days 20 and 29 in the lower hemoglobin
transfusion threshold group.

CONCLUSIONS: The findings of this post hoc analysis
suggest that, among ELBW infants with the hemoglobin ranges
occurring in the TOP trial, exposure to RBC transfusions
was not temporally associated with a higher risk of NEC

during 72-hour posttransfusion hazard periods
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1. Liéu phap exosome twr sira me 23 ) .
« Exosome trong sira me c6 tac dung bao vé @ B\ Al e N ®
R Breast milk composition/ " \ o/ | Fecal microbiota
ruot. , Glgomcrides | g ‘ t’ lgaas
* Dang nghién ctru dé str dung nhw mot liéu o \ o) \ o~
phap b sung
2. Te bao goc , , &
* Té bao gbc twr sira me hoac té bao goc trung
mé c6 thé gitp phuc héi niém mac ruét - -
« Pang th&r nghiém |am sang @ A ‘ Necrotiz/ipg entefocolitis , —©@
3. Cay ghép vi khuan dwong ruét trong phan P o / \ | [: QP | oty
4. |_|éu phép chéng viém Sk datvedmsians | ®» / / \L « 0 / LENSHE SO
* Interleukin 10 (IL-10): Giam viém, bao vé rubt =
« Pc ché COX-2: Giam viém rudt, dang duoc CEN

nghién ctu trén dong vat

Wu H, Guo K, Zhuo Z, Zeng R, Luo Y, Yang Q, Li J, Jiang R, Huang Z, Sha W, Chen H. Current therapy

option for necrotizing enterocolitis: Practicalities and challenge. Front Pediatr. 2022 -
27
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Component

Lactoferrin

Major protein in
colostrum (5-

Anti-inflammatory (J, IL-6, TNF-a); Enhances

Mechanisms of Action

epithelial growth and Reduces apoptosis;

Experimental Evidence

Effective in some preclinical
models

Limitations

Meta-analysis of 9
RCTs in neonates: no
significant reduction
in NEC, mortality, or
sepsis

HMOs (Human
Milk
Oligosaccharides)

6.7g/L)

Types:

* DSLNT
(disialyllacto-N-
tetraose)

e Sialylated
HMOs

Act as prebiotics and protect the gut via:

Inhibiting TLR4/NLRP3 pathway.
Enhancing crypt cell turnover

DSLNT & sialylated HMOs
effective in rodents;
inconsistent piglet data

Inconsistent results in
large animals; not yet
standardized

Milk-derived
Exosomes

Nano-vesicles
containing proteins,
MRNA, miRNA

Promote intestinal development,
reduce oxidative stress via Wnt/B-
catenin pathway.
Increase:

* Goblet cell function

* Stem cell proliferation

* Epithelial barrier regeneration

Animal studies (human, rat,
bovine, porcine milk) show
protective effects

Not yet tested in clinical
trials; remains
experimental

Wu H, Guo K, Zhuo Z, Zeng R, Luo Y, Yang Q, Li J, Jiang R, Huang Z, Sha W, Chen H. Current therapy option for necrotizing enterocolitis: Practicalities and challenge.

Front Pediatr. 2022
28
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« Pang thir nghiém lam sang
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Chong viém: Giam IL-6, TNF-a; tang ¢
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 Thic day qua trinh chira lanh niém
mac thong qua Wnt/3-catenin va cac
con duwong tai tao khac.
 Khéi phuc can bang ndi mdi duwdng
rubt va cai thién chlrc nang hang rao
rudt.

Stem cells and exosomes have been used in the therapy of experimental NECs. Umbilical cord, embryonic, bone marrow, amniotic fluid and so

Necrotizing Enterocolitis Normal Intestine

on, have the ability to create stem cells, and all stem cells have the able to generate exosomes, which both can all be treated to treat NEC.

Wu H, Guo K, Zhuo Z, Zeng R, Luo Y, Yang Q, Li J, Jiang R, Huang Z, Sha W, Chen H. Current therapy
option for necrotizing enterocolitis: Practicalities and challenge. Front Pediatr. 2022 29




TABLE 2 Applications of stem cells and stem cells-derived products in NEC.

Thay thudc tan tam - Cham mam da1 Stem cells and stem Administration  Species Outcome Year References
cells-derived products

BM-MSC Intraperitoneal Rat Showed weight gains, improve clinical sickness scores, reduced 2011 (35)
injection histopathological damage
BM-MSC Intraperitoneal Mouse HB-EGF promoted BM-MSC proliferation, and migration and 2012 (37)
injection decreased BM-MSC apoptosis. e
HB-EGF and BM-MSC act synergistically to reduce injury and
improve s):ll'vi%al in Nyl;.C - H a n c h e
BM-MSC Intraperitoneal Rat Reduced the incidence and severity of NEC, and preserved intestinal 2019 (42)

A X N ’ \ < e
injection barrier function in NEC. [ ] H a u h et b a n g C h l_,lJ n g I a ‘tl.,lJ C a.C
Intravenous injection .~ ., DY ~ < ~
AF-MSC Intraperitoneal Rat Reduced the incidence, and severity, and preserved intestinal barrier 2019 (42) g h t I g t
injection function in NEC. n I e n C UJ u I e n am S a n re n
Intravenous injection

V 4
~n ~n A ~n
AF-MSC Intraperitoneal Rat Improved gut barrier function in NEC. AF-MSC, BM-MSC, AF-NSC, 2017 (41) do n g Vat g a m n h a m .

injection and E-NSC all reduce the incidence of NEC, which is not largely , > . A A
difeen. e Chwa c6 tho nghiém trén
AF-MSC Intraperitoneal Mice Rescued intestinal injury and restored epithelial regeneration., 2020 (43) <
\ L] Pal J 4

injection increased ISC and epithelial proliferation by Wnt signaling. n g u; O’I q u y m O I o’ n n ao
UC-MSC Intraperitoneal Rat Improved clinical sickness scores. 2019 (45) . -

injection N h ~ I M L. g
UC-MSC Intravenous injection Infant Enhanced intestinal blood supply in subsequent jejunostomies 2019 (48) o LlJ n g O n g a I Ve .
AF-NSC Intraperitoneal Rat Reduced the incidence, and severity, and preserved intestinal barrier 2019 (42)

injection function in NEC. = N g U é\) n té bé.O

Intravenous injection

> o Vd « X
AF-NSC intraperitoneal Rat Reduced the incidence and severity of NEC. 2017 (41) - Kh a n a n g tuJO, n g th I C h m I e n

injection
E-NSC Intraperitoneal Rat Reduce the incidence and severity of NEC. 2017 (41) d i C h
injection H
BM-MSC-Ex Intraperitoneal Rat Decreases the incidence and severity of NEC. 2018; 2016 (36, 46) z h )Y I pal - s .
- Tinh an toan lau dai (vi du:
AF-MSC-EX Intraperitoneal Mice Rescued intestinal injury, restored epithelial regeneration, increased 2018; 2020 (36, 43)

V 4
non
injection ISC and epithelial proliferation by Wnt signaling and decreases the n g u y CO’ k h O I u )

incidence and severity of NEC

AF-NSC-EX Intraperitoneal Rat Decreases the incidence and severity of NEC. 2018 (36)
injection

E-NSC-EX Intraperitoneal Rat Decreases the incidence and severity of NEC. 2018 (36)
injection

Wu H, Guo K, Zhuo Z, Zeng R, Luo Y, Yang Q, Li J, Jiang R, Huang Z, Sha W, Chen H. Current therapy option for necrotizing enterocolitis: Practicalities and challenge. Front Pediatr. 2022




Cay ghép vi khuan dwdng rudt trong phan
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 Phan ctia ngudi khde manh dwoc chuyén dén nhirng bénh nhan bj
loan khuan dwdng rudt dé can bang hé vi khuan dwdng rubt

« Phuc héi sy da dang cla vi khuan chi

« Tang sw cw trd cta vi khuan thworng tru

« Uc ché cac con dwdng gay tién viém va Enterobacteriaceae

« Han ché
+ Chi c6 bang chirng trén ddong vat thi nghiém
+ Kha nang nhiém truing

+ Hau qua lau dai trén mién dich va phat trién van chwa dwoc biét

Wu H, Guo K, Zhuo Z, Zeng R, Luo Y, Yang Q, Li J, Jiang R, Huang Z, Sha W, Chen H. Current therapy option for necrotizing enterocolitis: Practicalities and challenge.
Front Pediatr. 2022
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Can thiép vao phan trng viém qua

murc trong viém rudt hoai tir (NEC),

dac biét lién quan dén:

 Tin hiéu TLR4

« Hoat hoa NF-kB

« Con bao cytokine (tang TNF-a, IL-
6; giam IL-10,...)
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Cytokine therapy in necrotizing enterocolitis:
A promising treatment for preterm infants

Bingjie Wang'-* and Meghan A. Koch?3*

TMolecular and Cellular Biology Program and Medical Scientist Training Program, University of Washington, Seattle, WA 98185, USA
2Basic Sciences Division, Fred Hutchinson Cancer Research Center, Seattle, WA 98109, USA

2Department of Immunology, University of Washington, Seattle, WA 98109, USA

*Correspondence: mkoch@fredhutch.org

https://doi.org/10.1016/].xcrm.2021.100324

Necrotizing enterocolitis (NEC) is an intestinal disorder that disproportionately affects premature infants and
lacks in effective therapeutics. Mihi and colleagues’ demonstrated that the cytokine interleukin-22 promotes
intestinal epithelial regeneration and reduces disease severity in an experimental model of NEC.

Trong mo hinh chuét, viéc str dung interleukin-
22 tai to hop (rIL-22) dan dén::

« | d6 nang NEC va tén thwong niém mac

« | cytokines tién viem(IL-1B, CXCL2)

« 1 tang sinh TB biéu m6 rudt

« 1 toan ven cua chd ndi chat(anti-occludin staining)

O tré so’ sinh:

« Biéu hién IL-22 rat thap, ngay ca khi NEC, c6 thé
do swc chwa trwdng thanh ILC3 and CD4+ T cells

 bd sung IL-22 ttr ngoai cho thay tiém nang nhw
mot liéu phap ho tro dieu tri.

Mién dich tri liéu

sz

*&g‘ International Immunopharmacology

ELSEVIER

Volume 101, Part B, December 2021, 108358

Inhibition of Interleukin-6
signaling: A novel therapeutic
approach to necrotizing
enterocolitis

Objectives: This study investigated the effects of tocilizumab on the prevention and treatment of
experimental necrotizing enterocolitis (NEC) in newborn rats.

Methods: Forty-two newborn Sprague-Dawley rats were randomly separated into three groups:
NEC + placebo, NEC + tocilizumab, and the control group. NEC + placebo and NEC + tocilizumab
groups were given 1 mg/kg lipopolysaccharide intraperitoneally once only on the first day, were fed
with a special rodent formula every 3 h, inhaled 100% CO2 for 10 min, were exposed to cold stress
at + 4 °C for 5 min, and 97% O2 for 5 min twice a day for 3 days. NEC + tocilizumab group was
treated with 8 mg/kg/day tocilizumab (Actemra®) intraperitoneally, while NEC + placebo group was
given intraperitoneal 0.9% saline at a dose of 2 mL/kg/day from the first day to the end of the study.
All newborn rats were sacrificed on day 4. Specimens were taken for histopathologic,
immunohistochemical and biochemical evaluation from the ileum and proximal colon.

Results: NEC + tocilizumab group had higher weight gain and survival rate compared to NEC +
placebo group and clinical sickness score was reduced in NEC + tocilizumab group (p < 0.05).
Lower tissue damage and apoptosis were found in the NEC + tocilizumab group compared to the
NEC + placebo group (p < 0.01). Tissue Interleukin-6, Interleukin-1B8, TNF-a, myeloperoxidase and
caspase-3 levels were significantly decreased in the NEC + tocilizumab group (p < 0.01).

Conclusions: Tocilizumab could be a potential option in the prevention and treatment of NEC.
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Characterization of the pathoimmunology of
necrotizing enterocolitis reveals novel therapeutic
opportunities

Steven X. Cho et al.®

In mouse model NEC patient tissue showed:

« Transgenic expression of IL-37 in mice — major protection  Marked reduction of IL-37 and IL-1R8 expression.
from NEC (| mortality, | tissue damage, 1 microbiome « Suggests a deficiency in this regulatory pathway
diversity) contributes to disease progression.

« Recombinant IL-37 — moderate benefit (| jejunal injury) — |L-37 has potential as both therapy and biomarker for

« { Inflammatory cytokines (e.g., IL-6, IL-1pB, IL-36, TNF) NEC.
« @ Histological injury (jejunal damage)

IL-37 c6 thé vira la liéu phdp diéu tri vira 1a ddu an sinh hoc cho bénh NEC. -
34
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CLINICAL PERSPECTIVE

Prematurity Hypoxia-ischemia

e

Dysbiosis  Non-breast milk feeds

@ Diagnosis

Bell staging system
and newer diagnostic
+ | definitions

-
=

Abdominal
X-ray

Ultrasound and
biomarkers

Clinical presentation

@Treatment/s

@Laboratory tests

Complete blood count,
blood gas, electrolytes,
and blood culture

@Complications

Brain injury &
&

e Abdominal
distention

¢ Vomiting

¢ Bloody stool

/’ -~ Conventional
&= _ treatment

| @&
Lung injury

)

Probiotics

Inflamed
intestine

Novel biologic
agents

-Phong ngtra la yéu to6 then
chot.

+Sira me gitp gidm dang ké
nguy co mac NEC.

+ Probiotic c6 thé st dung,
nhwng can can nhac ky lwéng
do cac lo ngai vé dd an toan.

+ Tranh theo doi ton dw da
day néu khéng can thiét va
tang stta chadm & nhirng tré
cO nguy co cao.

-NEC phai phau thuét co ty
|é tr vong cao hon va dé
gap bién chirng lau dai.
-Dw hau can dwoc theo doi.

Deshuang Zhang et al (2025)-Digging deeper into necrotizing enterocolitis: bridging clinical, microbial, and molecular

perspectives, Gut Microbes, 17:1, 2451071
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