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Locatiom aff Fukkokaa

FASCINATING COUNTRY i -

Fukuoka, South West of Japan, Hub City of Kyistdmud, 1000km from Toky

Population: 2 million



FUKUOKA
2

Fukuoka city Is facing to Japan Sea



Fukuoka has Rich food culture

Nowadays, Japanese Cuisine
is becoming popular in the :
world. o i

Ramen noodle  Dumpling, guotié




Kyushu University Hospital

—

St

Total bed: 1,275
NICU bed: 18 (Surgical NICU 6)
GCU bed: 13
Obstetrics: 28
Main enterance of Comprehensive

perinatal and neonatal care center
(Obstetrics, NICU,GCU)




Our NICU/GCU unit

First Door ™ Second Door

There are two doors at the entrance of NICU and GCU



Our NICU/GCU unit

No windows and clean air Breast milk feeding by NG tube
using infusion pump



Our NICU/GCU unit

1500-2499¢g 2500g- 37w-
40 : I | |
160 patients /year 0-1439% 22-27w | | 28-32w

40 patients: BW < 1500g /year

50 patients: GA < 32W /year



Surgical NEC occurs in our Center.

15 day old, Male 23 day old, Female

Pneumatosis intestinalis

0-2 cases / year



Background



Neonatal mortality rate of Japan
has been the lowest level in the
world for more than 40 years
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@ Semin Neonatol 1997; 2: 231-238

The epidemiology and pathogenesis of necrotizing
enterocolitis

Ann M. Kosloske

“...its (NEC) incidence is extremely low in Japan,

Switzerland and some Scandinavian countries...”




AIM

* To examine actual NEC incidence in Japan.

* To examine NEC background (risk factors, prognosis)
In Japan.

From data of two nation-wide surveys.

Neonatal Research Network Japan (NRNJ)
Surgical NEC and FIP (SIP) study group

* To discuss the reason of lower NEC incidence in Japan.



First survey; NRN]

* Neonatal Research Network Japan (NRNJ) is a database
network founded in 1998 for nationwide survey for
neonates in Japan.

* VLBW Infants £1500 g
* Admitted within 28 days of birth
* to the tertiary NICU in Japan

* From 2003 to 2012, total 40,806 cases were included.



Definition of NEC in NRN]

e Definition;
Necrotizing Enterocolitis (NEC) : Bell stage 2 or 3.

* Limitation;
Surgical NEC and medical NEC are not distinguished
in this database.



NRN]



NRN]

#1 NEC incidence



NEC Incidence (total in NRN]J)
1.6%

(98.4%)



NEC occurrence by year
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Nowadays, Numbers of NEC patient is 70-90/year



NEC incidence by year
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NEC incidence has kept the same level of around 1.7%



NEC incidence by Birthweight
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Birth weight of 500-650g showed the largest numbers of NEC patients
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NEC incidence was highest of 8% in BW 350-399g, and >5% in 400-550g
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NEC incidence by Gestational age
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Gestational age of 23-25w showed the largest numbers of NEC patients
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NEC incidence was highest of 8% in gestational age of 22w, >4% in 23-4w




In order to compare our data to the international reports, cases of
gestational age < 28w were picked up.
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NEC incidence (Gestational age < 28 week)

1.6%

total in NRNJ

1.6% 2.8%



International comparison of NEC
incidence (gestational age < 28w)

Comparison of NEC incidence in very low birthweight infants of gestational age < 28w

NEGncidence (%

NICHD NRN 2003-2007 Stall BJ, 2010
NPR Sweden 8.6 2005-2009  Mmargareta Ahle, 2013
CNN Canada 8.2 2006-2008 Isayama T, 2012

ANZNN Australia + NZ 6.8 2007-2007 Sadia Hossain, 2015
(Chnia) China 6.3 2013-2014  xiangYong Kong, 2016

UKNC-NEC UK 6.2 2012-2013  cheryl Battersby, 2017
SNN Switzerland 4.9 2000-2004  Nadia M Bajwa, 2011
PBFT Taiwan 3 2007-2012 Bai-Horng Su, 2015
NRNJ Japan 2.8 2003-2012 Current study

Japan showed the lowest incidence of NEC



Proportion with (severe) necrotizing enterocolitis (%)

Comparison of UK and Japan
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Proportion with (severe) necrotizing enterocolitis (%)

Comparison of UK and Japan
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Proportion with (severe) necrotizing enterocolitis (%)

Comparison of NEC incidence

by stratified cohort of Gestational age
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Proportion with (severe) necrotizing enterocolitis (%)

Comparison of NEC incidence

by stratified cohort of Gestational age
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NRN]

#2 NEC Risk factor



Possible risk factors for NEC
onset in NRNJ database

e Maternal factors
age, gravida, parity

* Pregnancy factors
multiple, planarity, DM, Chronic hypertension,
HypePtenEion, CAK/I yP
Labor and Delivery factors
PROM, steroid, NRFS, presentation, mode, cord blood
transfusion
Neonatal factors
Sex, Gestational age, Birthweight, Height, Head
circumference, .
Apgar, Oxygen use, Intubation
Pulmonary factors
RDS, Air leak syndrome, Hemorrhage, PPHN, HFO

Cardiac factors
PDA, Indomethacin, PDA ligation, steroid




Maternal factors

* maternal age n.s
* gravida n.s
* parity n.s



Pregnancy factors

* multiple n.s.
e order (multiple) n.s.
* planarity n.s.
* DM n.s.
* Chronic hypertension n.s.
* Hypertension RR=0.64 p=0.0001
 CAM (clinical) RR=1.67 p<0.0001

 CAM (pathological) RR=1.57 p<0.0001

*CAM:; cholioamniotitis



Labor and Delivery factors

e PROM RR=1.19 p=0.04
e maternal steroid n.s.
* NRFS n.s.

* cephalic presentation RR=0.78 p=0.0026
* mode (T/V, C/S, ...) n.s.
 cord blood transfusion RR=1.88 p<0.0001

*NRFS; Non reassuring fetal status



Neonatal factors

* Sex (male) RR=1.46 p<0.0001
e Gestational age (<28w) RR=7.03 p<0.0001
* Birthweight (<914g) RR=6.52 p<0.0001

* Height (Length) (<32.8cm) RR=5.68 p<0.0001
* Head Circumference (<24.4cm) RR=6.33 p<0.0001

e Apgar 1min (<5) RR=3.08 p<0.0001
* Apgar 5min (<7) RR=3.01 p<0.0001
* oxygen at resuscitation RR=1.59 p=0.0006

* intubation at resuscitation RR=4.96 p<0.0001



Pulmonary factors

* RDS RR=2.94 p<0.0001
* air leak syndrome RR=2.10 p<0.0001
* pulmonary hemorrhage RR=3.45 p<0.0001
 PPHN RR=2.85 p<0.0001

« HFO RR=3.61 p<0.0001



Cardiac factors

* PDA

* indomethacin
* PDA ligation
* steroid

RR=3.05 p<0.0001
RR=3.26 p<0.0001
RR=2.71 p<0.0001
RR=1.88 p<0.0001



NEC Risk factors for onset

(multivariate, logistic regression test, p<0.05)

* PDA OR=2.90 p=0.00013
e Gestational age (<28w) OR=2.18 p=0.00054
* Head Circumference (<24.4cm) OR=2.28 p=0.00082
* HFO OR=1.63 p=0.00156
 PPHN OR=1.74 p=0.00503
* Indomethacin OR=0.56 p=0.03536

Cord blood transfusion OR=1.33 p=0.04563



NRN]

#3 NEC Prognosis



Outcomes influenced by NEC

(univariate analyses)

* death at discharge

* HOT

* tracheostomy

* motor impairment

* vision impairment

e cerebral palsy

e death after discharge

OR=9.34 p<0.0001
OR=1.88 p=0.0002
N.S.

OR=4.54 p<0.0001
OR=5.65 p<0.0001
OR=5.52 p<0.0001
OR=11.3 p<0.0001



Summary for NRN]J

* NEC incidence was 2.8% among neonate (GA < 28
weeks), and was the lowest in the world.

* NEC risk factors were PDA, gestational age (<28w),
head circumference (<24.4cm), HFO, PPHN, Cord

blood transfusion at multivariate analyses.
Indomethacin turn out to be prophylactic factor.

* NEC increased risk of death or multiple neurological
Impairments.



Second survey; o
Multi-center survey for N v
Surgical NEC and FIP(SIP)

V Retrospective multi-center study

V From 2003 to 2012 (10years)

V VLBWI (<15000)

V Confirmed NEC, FIP(SIP)
only during laparotomy
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NEC 51cases
FIP(SIP) 63cases
X4 V 2 Matched Controls are chosen for each Case.
V Matched Control
gestational age (x1week)
birthweight (x509)



Definitions & Limitations

* NEC:
A condition of diffuse or segmental necrotic injury to the
mucosal and submucosal layers of the bowel with systemic
inflammatory responses.

* FIP:
An isolated perforation of the bowel with no obvious
inflammation in the adjacent site or the rest of the bowel.

* Limitation
Gestational age and Birthweight cannot be evaluated in this
survey, because the controls were age and weight matched.



Surgical NEC (FIP)
survey

#1 Outcome (Survival)



Survival rate
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Surgical NEC (FIP)
survey

#2 NEC Risk Factor



Maternal and patient risk factors
for Surgical NEC occurrence

Univariate

* Twin pregnhancy
e Sex(male)

* RDS

e Surfactant

* PDA

Multivariate

* Twin pregnancy
e Sex(male)

* Maternal Steroid
* RDS

 PDA

OR=5.21 p=0.004
OR=2.5 p=0.026

OR=16.3 p=0.008
OR=11.6 p=0.021
OR=2.33 p=0.050

OR=2.33 p=0.340
OR=4.3 p=0.033

OR=0.40 p=0.215
OR=35.7 p=0.009
OR=10.9 p=0.018

Okuyama H, Ohfuji S, Hayakawa M, et al (2016)



Surgical NEC (FIP)
survey

#3 NEC Prognostic factor (for survival)



Prognostic Factors (for survival)

Univariate

* Pre-operative CRP(/mg/dl)
* Maternal age(/year)

* Age (/day) of NEC onset

Multivariate

* Pre-operative CRP(/mg/dl)
 Maternal age(/year)

* Age (/day) of NEC onset

OR=0.68 p=0.0133
OR=0.87 p=0.0294
OR=0.88 p=0.0237

OR=1.43 p=0.0096
OR=1.27 p=0.0094
OR=1.09 p=0.1942



Survival rate

Maternal age and Surgical NEC survival
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Summary for surgical NEC survey

* NEC survival was significantly lower than its
matched controls. (FIP survival was not.)

* NEC risk factors were sex (male), RDS and
PDA.

* NEC prognostic factor for survival were pre-
operative CRP and Maternal age.



Discussions



NEC onset date negatively correlated
gestational age in SIGNEC, However FIP onset

date was same, but not in NEC in Japan

Gestational age (weeks)

Day of NEC onset

FIGURE 1 The timing of NEC onset tightly correlates with gestational

age at birth.
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NEC onset of Japan was far
earlier than that of SIGNEC data
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FIGURE 1 The timing of NEC onset tightly correlates with gestational
age at birth.

* Dots are of cases from surgical NEC survey.



Proportion with (severe) necrotizing enterocolitis (%)

Distribution of NEC incidence varies among

nations
by stratified cohort of Gestational age
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Birth weight (g)

Maybe we can compare NEC distribution in this style, in future.

NEC incidence of each cohort from NRNJ data
Gestational age (completed week)

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
200
250
300
350
400
450
500

3.85%

5.66% 5.00% 0.0

3.16%  6.15%  3.57%

206868 3.497A1T80% 0009
550 3.08% 246% 1.19% 4.76% 4.88%  0.00%
600 : : 0.96% 1.92%  0.009
650 ! 1.79%  0.009
700 2.03% 04% 1.89% 0 10.00%

750 2.27%
800 1.61% . [ b 2.44%
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400
1450
1500

)

4178



NEC prognosis (survival)

Correlated factors wivaiaeanayses) urvival time analySes «aian viier metnos)
AIVH OR=4.02 p<0.0001
AcPvL OR=2.42 p<0.0001 N *p 0001
AHIE OR=5.50 p<0.0001 R Matched ontol (161 o b -2
ADeath at discharge OR=9.34 p<0.0001 L \ . APoey | NS
AHOT OR=1.88 p=0.0002 € E.
Atracheostomy n.s. g NEC (1=42) £
Amotor impairment OR=4.54 p<0.0001 3
Avision impairment OR=5.65 p<0.0001 02
Acp OR=5.52 p<0.0001
ADeath after discharge ~ OR=11.3 p<0.0001 (‘:‘m)
ay,

* NEC increased risk of death and multiple neurological
Impairments.

* Therefore, prevention is the most important.




NEC Risk factors from our survey.

N EC Ri Sk fact Or S (multivariate, logistic regression test, p<0.05)

APDA OR=2.90 p=0.00013
AGestational age (<28w) OR=2.18 p=0.00054
AHead Orcumference (<24.4cm)  OR=2.28 p=0.00082
AHFO OR=1.63 p=0.00156
APPHN OR=1.74 p=0.00503
AIndomethacin OR=0.56 p=0.03536
ACord blood transfusion OR=1.33 p=0.04563

Maternal and patient risk factors
for Surgical NECoccurrence

Univariate

A Twin pregnancy
A Sex(male)

A RDS

A Qurfactant

A PDA

Multivariate

A Twin pregnancy
A Sex(male)

A Maternal Seroid
A RDS

A PDA

OR=5.21 p=0.004
OR=2.5p=0.026

OR=16.3 p=0.008
OR=11.6 p=0.021
OR=2.33 p=0.050

OR=2.33 p=0.340
OR=4.3 p=0.033

OR=0.40 p=0.215
OR=35.7 p=0.009
OR=10.9 p=0.018

Okuyama H, Ohfuji S Hayakawa M, et al (2016)




NEC Risk factors from other survey

Table 2 Methodologic characteristics of the included prognostic studies on risk factors for NEC

Author Country (year) Design Type of N Male  Study population Outcome NEC Significant prognostic factors from
analysis included (%) type multivariable analysis with p < 0.05
Boo et al. (2012) [21] Malaysia (2007) Retrospective Multivariable 3601 52% VLBW (<1500 g) NEC I, It Maternal age, BW, surfactant, intrapartum
antibiotics, indomethacin, surfactant,
congenital pneumonia
Carter et al. (2008) [22] United States Retrospective Multivariable 134 54%  GA <35 weeks, BW <1500 g or  NEC I, 111 Number of infections, ventilation
(unknown) recLuiring mechanical ventilation
at birth
Drenckpohl et al. (2010) [36] (Lénoggdzfggé?s Retrospective Multivariable 324 54%  GA 23-36 weeks NEC 11, 1Ml Ethnicity, PROM, sepsis, H2 blockers in TPN
Faustini et al. (2003) [37] [taly (1999) Retrospective  Multivariable 221 49%  Live births of the university NEC Ll Any neonatal pathological condition, first
hospital in Rome time feeding with formula, any invasive
procedure
Gagliardi et al. (2008) [28] [taly (1999-2002) Prospective  Multivariable 2035 51%  VLBW (<1500 g), GA 23~ NEC- IL, 1l Assisted ventilation, PDA, surfactant,
37 weeks medical, Late-onset sepsis
NEC-surgical
Gephart et al. (2014) [18] United States Retrospective  Multivariable 35013 50%  BW <1500 g and NEC- I, GA, outborn, ethnicity, dopamine, 7
(2007-2011) (Prediction GA < 36 weeks surgical, dobutamine or milrinone combined with
model) NEC-medical hypotension, metabolic acidosis,
probiotics, late sepsis, PRBC transfusion, 2
or more positive cultures (blood, urine,
other), human milk at day 7 and 14 of life,
unit NEC rate
Guthrie et al. (2003) [23] United States Retrospective Multivariable 15072 53%  GA 23-34 weeks NEC- I, 111 BW, antenatal glucocorticoids, umbilical
(1998-2000) surgical, vesse| catheterization, assisted ventilation,
NEC-medical type of delivery, exposed both
]glucocc»rticoids and indomethacin during
irst week of life, Apgar score 5 min.
Lee et al. (2016) [38] ggﬁ? Korea (2003— Retrospective Multivariable 354 53% GA 23-31(+6) weeks NEC I, Il Maternal blood NLR, multiparity, BW, GA
Luig et al. (2004) [25] Australia (1994- Retrospective Multivariable 4649 55%  All NICU admissions NEC 11, 1Ml Placental abruption, GA (weeks), SGA,
1999) ear of birth, hyaline membrane disease,
ypertensive disease of pregnancy
Manogura et al. (2008) [39] Hgggdz%tggs Prospective  Multivariable 404 a Neonates with suspected IUGR ~ NEC I, 111 BW, base deficit
Uauy et al. (1991) [24] United States Prospective  Multivariable 2681 ? Infants admitted to one of the  NEC 11, 111 Center of birth, ethnicity/?ender, BW, maternal
(1988-1989) network centers <1500 g haemorrhage, duration of ROM, cesarean
section
Yamoto et al. (2016) [26] Japan (2006-2015)  Retrospective Multivariable 323 53% BW <1000 g NEC, FIP, I, Gestational age of <26 weeks, severe
MRI cardiac malformations, not received EAP
Yee et al. (2012) [27] Canada (2003-2008) Retrospective Multivariable 16,669 54% GA <33 weeks Ear\a/fOnset I, GA, SGA, outborn/inborn, congenital
NEC, anomalies, narcotic use in <3 days,
haErE—Onset postnatal glucocorticoids

Youn et al. (2015) [30] Korea (2013-2014)

Prospective  Multivariable 2326 50%  VLBW (<1500 g) NEC I, hypotension <1 week

Samuels et al. BMC pediatrics (2017) 17:105



Possible therapeutic strategy

* PDA

* Probiotics

* Breast Milk / Formula

* Milk fortifiers

* Speed of increasing milk



Possible therapeutic strategy

* PDA

* Probiotics

* Breast Milk / Formula

* Milk fortifiers

* Speed of increasing milk



NEC Risk factors from our survey.

NEC Risk factors Maternal and patient risk factors
(multivariate, logistic regression test, p<0.05) H
e " for Qurgical NECoccurrence
OR=2.90 p=0.00013 z“;va_“ate RS 21 50,004
” win pregnancy .21 p=0.
A(‘fstatl anal age (<28W) OR=2.18 p2000054 A Sx(male) OR=2.5 p=0.026
AHead Aréumference (<24.4cm)  OR=2.28 p=0.00082 2 RDS OR=16.3 p=0.008
AHFO OR=1.63 p=0.00156 PPl 20 000
APPHN OR=1.74 p=0.00503
Alndomethaci OR=0.56 p=0.03536 Multivariate
A Twin pregnancy OR=2.33 p=0.340
ACord blood transfusion OR=1.33 p=0.04563 A Sex(male) OR=4.3p=0.033
A Maternal Seroid OR=0.40 p=0.215
A £ OR=35.7 p=0.009
OR=10.9 p=0.018
| Okuyama H, Ohfuiji S Hayakawa M, et al (2016)

=

PDA is shared risk factor on Japanese two surveys.



PDA and Renal Perfusion

European Journal of

Abnormal blood flow patterns in renal arteries o e
of small preterm infants with patent ductus arteriosus pedlatrlcs
detected by Doppler ultrasonography © SpringerVorhg 9

Eur J Pediatr (1989) 148: 660~664
T.Bomelburg and G.Jorch

Doppler flow of Renal Artery

Pre operation Post operation
of PDA ligation



PDA and Renal Perfusion
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Doppler flow of Renal Artery

Pre operation Post operation
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PDA and Renal Pertus

European Journal of

Pediatrics
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Abnormal blood flow patterns

of small preterm infants with patent ductus arteriosus

detected by Doppler ultrasonography

© Springer-Verlag 1989

Eur J Pediatr (1989) 148: 660~664

T.Bomelburg and G.Jorch
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PDA and Intestinal Perfusion

Cerebral and Splanchnic Hemodynamics after Duct Ligation
in Very Low Birth Weight Infants

Average Blood Flow Velocity (cm/sec)

50 A

40 -

30 A

20 -

10 4

SHAzIA A. HoopsHoY, MRCPCH, HazeL A. CutTting, MRCPCH, James A. SebboN, MRCPCH, AND

MoraG E. CampeeLL, MRCPCH

J Pediatr 2009;154:196-200

Average Velocities
Pre-operative values vs Control population
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celiac artery (CA)

+ % middle cerebral artery (MCA)
superior mesenteric artery (SMA)

Pre-operative

Controls



PDA and Intestinal Perfusion

Cerebral and Splanchnic Hemodynamics after Duct Ligation
in Very Low Birth Weight Infants

SHAzIA A. HoopsHoY, MRCPCH, HazeL A. CutTting, MRCPCH, James A. SebboN, MRCPCH, AND

MoraG E. CampeELL, MRCPCH
J Pediatr 2009;154:196-200

Percentage change in Average Velocity from Baseline Value

*

220 A SMA
200
180 . - " middle cerebral artery (MCA)
160 - celiac artery (CA)
Celiac A - :
o superior mesenteric artery (SMA)
120 - .
100 -
80 - PDA ligation increases
intestinal perfusion

Pre-op Post op 24 hours post op



Current PDA treatment in/Canada

768 infants
(GA<28) with
diagnosis of PDA

14 Infants
excluded

570 Medical 184 Surgical
treatment only ligation

80 Conservative 490 NSAID i 18 Primary
treatment and .
management treatment . ligation
ligation

Dany E. Weisz et al. JAMA Pediatr 2017:17(5): 443-449



Current PDA treatment in NRN]

7947 infants
(GA<28) with
diagnosis of PDA

27 Infants
excluded

6087 Medical
treatment only

320
Conservative
management

5767 NSAID
treatment

1834 Surgical
ligation

1749 NSAID
treatment and
ligation

85 Primary
ligation




Comparison of PDA treatment

Conservative NSAID teatment NSAIDreatment and Primary ligation
management ligation

Canad 80 OF5% 490 54% 166 1 VS 18 1-3%

20062012

NRNJ }
320 3-/% 5767 6 7% 1749 1 10% 85 0-0%




Comparison of PDA treatment

Conservative NSAID teatment NSAIlDreatment and Primary ligation
management ligation

CNN 80 O0/5% 490 54% 166 1US 18 1-3%

20062012

MMNSY 370 3/$ 5767 6 37$ 1749 1 10$ 85 0-0%
20032012
| ) | |

Conservative management NSAID as an Initial treatment
was less chosen in NRNJ CNN  87.0%
NRNJ 94.9%

Multivariate analysis

APDA OR=2.90 p=0.00013
A Gegtational age (<28w) OR=2.18 p=0.00054
AHead Arcumference (<24.4cm)  OR=2.28 p=0.00082 H :
AHFO OR=1.63 p=0.00156 POSSIbly reSU|t In
APPHN OR=1.74 p=0.00503 / : :
| P lower NEC incidence.
Alndomethacin OR=0.56 p=0.03536

ACord blood transfusion OR=1.33 p=0.04563



Possible therapeutic strategy

* PDA

* Probiotics

* Breast Milk / Formula

* Milk fortifiers

e Speed of increasing milk



ORIGINAL www.jpeds.com + THE JOURNAL OF PEDIATRICS

ARTICLES

Cohort Study of Probiotics in a North American Neonatal
Intensive Care Unit

Annie Janvier, MD, PhD, Josianne Malo, B Pharm, MSc, and Keith J. Barrington, MB ChB

here are now >22 randomized controlled trials (RCTs) of probiotic preparations in preterm infants, enrolling
>5000 infants. "7 Systematic reviews'®'® of these trials have documented a major reduction in necrotizing
enterocolitis (NEC) and a reduction in death with the routine use of probiotics in high-risk preterm infants.

-
Table II. Clinical outcomes of infants in the 2 cohorts W
Preprobiotic Probiotic
cohort cohort Significance
Qutcome (n=317) (n = 294) (3]

NEC 31 (10%) 16 (5%) <.05
Death 31 (10%) 20 (7%) NS
NEC or death 54 (17%) 31 (11%) <.05
HCAI 57 (18%) 54 (17%) NS RCT S h owe d
Diagnosis of NEC, mean 22 (20) 18 (11) NS . .

4 of lfe (SD) Probiotics was
NEC before 15 d of life, 11 (35%) 8 (50%) NS .

No. (percentage Effe Ct ve.

of NEC cases)
Infants receiving at least 295 (94%) 282 (96%) NS

1 day of TPN, No.
Mean age at first 16 (20) 11 (10) .004

stopping TPN, d (SD)
Mean age at finally 22 (28) 16 (18) .02

stopping TPN, (SD)

J

NS, nonsignificant; TPN, intravenous nutrition.



Probiotics

Articles I

Bifidobacterium breve BBG-001 in very preterm infants: >W®
a randomised controlled phase 3 trial |

Kate Costeloe, Pollyanna Hardy, Edmund Juszczak, Mark Wilks, Michael R Millar, on behalf of The Probiotics in Preterm Infants Study
Collaborative Group*

Lancet 2016; 387: 649-60

Bifidobacterium breve  Placebo (n=660)  Adjusted™ risk ratio

BBG-001 probiotic (95% Cl)
(n=650)
Necrotising enterocolitist 61 (9%) 66 (10%) 0-93 (0-68-1-27)
Sepsist 73 (11%) 77 (12%) 0-97 (0-73-1-29)
Death before discharge home§ 54 (8%) 56 (9%) 0-93 (0-67-1-30)

RCT showed Probiotics was not effective.



Probiotics (from Japan surgical NEC survey)

100%
60%

40%

20%

0%
NEC Matched Contol

B Probiotics(+) ™ (-)

No difference.



Probiotics (from Japan surgical NEC survey)

NEC Matched Contol

® Bifidobacterium  ® Clostridium butyricum  ® None

100%

80%

60%

40%

20%

0%

No difference.



Possible therapeutic strategy

* PDA

* Probiotics

* Breast Milk / Formula

* Milk fortifiers

e Speed of increasing milk



ORIGINAL www.jpeds.com « THE JOURNAL OF PEDIATRICS

ARTICLES

Randomized Trial of Exclusive Human Milk versus Preterm
Formula Diets in Extremely Premature Infants

Elizabeth A. Cristofalo, MD, MPH', Richard J. Schanler, MD?, Cynthia L. Blanco, MD3, Sandra Sullivan, MD*,
Rudolf Trawoeger, MD®, Ursula Kiechl-Kohlendorfer, MD, MSc®, Golde Dudell, MD®, David J. Rechtman, MD’,
Martin L. Lee, PhD’, Alan Lucas, MD®, and Steven Abrams, MD®

(~ ™)
Table II. Clinical outcomes of study infants
BOV HUM
Parenteral nutrition, d* 36 (28, 77) 27 (14, 39) RCT showed Breast Milk
Late-onset sepsis, n 19 (79%) 16 (55%) .
NEC, nT . 5 (21%) 1 (3%) Wwas effeCtlve.
NEC surgery, n* 4 (17%) 0
NEC and/or death, n' 5 (21%) 1 (3%)
Mechanical ventilation, d 24 (10, 75) 17 (2, 38)
Oxygen therapy, d 28 (21, 61) 20 (5, 32)
Retinopathy of prematurity, n 5 (21%) 8 (28%)
Death, n 2 (8%) 0
\ J
Values are median (25th, 75th percentile).
*P=.04.
TP =.08.
1P = .036.

J Pediatr 2013;163:1592-5 US



Breast Milk?

ORIGINAL www.jpeds.com + THE JOURNAL OF PEDIATRICS

ARTICLES

An Exclusively Human Milk-Based Diet Is Associated with a Lower Rate
of Necrotizing Enterocolitis than a Diet of Human Milk and Bovine
Milk-Based Products

Sandra Sullivan, MD, Richard J. Schanler, MD, Jae H. Kim, MD, PhD, Aloka L. Patel, MD, Rudolf Trawoger, MD, Ursula Kiechl-
Kohlendorfer, MD, Gary M. Chan, MD, Cynthia L. Blanco, MD, Steven Abrams, MD, C. Michael Cotten, MD, MHS,
Nirupama Laroia, MD, Richard A. Ehrenkranz, MD, Golde Dudell, MD, Elizabeth A. Cristofalo, MD, MPH, Paula Meier, PhD,
Martin L. Lee, PhD, David J. Rechtman, MD, and Alan Lucas, MD

16 7|CONEC o
14 - B NEC Surgery
12 A .
" 10 Human Milk was
5 effective.
£ 81
o\o 6 | . 5] sk
[8]
44 >
2 + + ++
o ] . . . .
HM100 HM40 BOV HM (100+40)
[n=67] [n=71] [n=69] [n=138]

i ; JPediatr 2010;156:562-7 US




Feeding type (from Japan surgical NEC survey)

100%
80%
60%
40%

20%

0%
NEC Matched Contol

B Brest Milk ® Fomula ™ None

No difference.



Possible therapeutic strategy

* PDA

* Probiotics

* Breast Milk / Formula

* Milk fortifiers

* Speed of increasing milk



Abbott et al. BMC Pediatrics (2017) 17:39

DOI 10.1186/512887-017-0794-z BMC Ped iatriCS

The Speed of Increasing milk Feeds: ® e
a randomised controlled trial

Jane Abbott', Janet Berrington?, Ursula Bowler®, Elaine Boyle*, Jon Dorling> @, Nicholas Embleton?,
Fdmund Juszczak?, Alison Leaf®, Louise Linsell’, Samantha Johnson®, Kenny McCormick’, William McGuire®
Tracy Roberts®, Ben Stenson'® and The Sift Investigators Group

30ml/kg/day VS 18ml/kg/day

3-4 days VS 5-6 days

To 100ml/kg/day



Days to reach 100ml/kg/day

Days to reach 100ml/kg/day / Gestational age
(NRN]J)
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Days to reach 100ml/kg/day

Days to reach 100ml/kg/day / Gestational age
(NRN]J)

Gestational age (completed weeks)

22 23 24 25 26 27 28 29 30 31 32

0 0 2 0 0 0 1 1 1 1 1 0
1 0 1 1 0 0 2 2 1 7 0
2 1 1 0 3 2 4 5 4 3 4 4
3 0 1 0 3 4 4 6 7 12 23 18
4 0 0 2 3 5 7 11 29 71 82 119
5 1 2 1 5 11

6 2 5 11 13 20

7 6 10 27 45 47

8 3 33

9 6 4

10 7 146
11 5 106
12 207 135 7
13 163 84 78
14 153 75 59
15 98 67 38
16 83 38 25
17 61 36 25
18 38 62 70 102 99 110 71 48 33 18
19 38 65 79 96 82 70 58 39 18 12
20 42 4 64 75 82 67 57 30 20 15
21 30 48 61 7 74 60 48 27 20 7
22 31 42 60 44 47 57 40 19 12 7
23 2 24 36 52 56 45 51 40 23 10 7
24 7 10 34 38 47 43 39 22 18 8 7
25 7 22 30 42 51 52 20 30 13 7 3
26 5 8 27 28 38 38 28 15 11 9 3
27 5 18 25 38 40 23 22 13 8 4 3
28 1 16 29 33 28 22 28 8 10 7 4
29 5 21 29 22 24 30 24 1" 7 2 0
30 3 16 15 30 28 26 15 13 10 8 3



Days to reach 100ml/kg/day

Days to reach 100ml/kg/day / Gestational age
(NRN]J)

Gestational age (completed weeks)

22 23 24 25 26 27 28 29 30 31 32
0 0 2 0 0 0 1 1 1 1 1 0
1 0 1 1 0 0 2 2 1 7 0
2 1 1 0 3 2 4 5 4 3 4 4
3 0 1 0 3 4 4 6 7 12 23 18
4 0 0 2 3 5 7 11 29 71 82 119
5 1 2 1 5 11
6 2 5 11 13 20
7 6 10 27 45 47
8 3 33 64 54 111
9 6 41 h
10 7 32w: 7t day
11 5
12 207 135 77
13 163 84 78
14 153 75 59
15 98 67 38
16 25w: 12th day 83 38 25
17 - - 118 110 129 98 61 36 25
18 6 38 62 70 102 99 110 71 48 33 18
19 38 65 79 9 82 70 58 39 18 12
20 42 41 64 75 82 67 57 30 20 15
21 9 30 48 61 79 74 60 48 27 20 7
2 1 31 42 60 44 47 57 40 19 12 7
23 2 24 36 52 56 45 51 40 23 10 7
24 7 10 34 38 47 43 39 22 18 8 7
25 7 22 30 42 51 52 20 30 13 7 3
26 5 8 27 28 38 38 28 15 11 9 3
27 5 18 25 38 40 23 22 13 8 4 3
28 1 16 29 33 28 22 28 8 10 7 4
29 5 21 29 22 24 30 24 11 7 2 0
30 3 16 15 30 28 26 15 13 10 8 3



Days to reach 100ml/kg/day

Days to reach 100ml/kg/day / Gestational age
(NRN]J)
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Days to reach 100ml/kg/day

Days to reach 100ml/kg/day / Gestational age
(NRN]J)

Gestational age (completed weeks)

3-4
5-6

10-11

might be better?

22 23 24 25 26 27 28 29 30 31 32
0 0 2 0 0 0 1 1 1 1 1 0
1 0 1 1 0 0 2 2 1 7 0
2 1 1 0 3 2 4 5 4 3 4 4
3 0 1 0 3 4 4 6 7 12 23 18
4 0 0 2 3 5 7 11 29 71 82 119
5 1 2 1 5 11
6 2 5 11 13 20
7 6 10 27 45 47
8 3 33
9 6 41
10 7 253 146
IT S o1 106
12 207 135 77
13 163 84 78
14 153 75 59
15 98 67 38
16 83 38 25
17 36 25
18 33 18
1 12
= 30ml/kg/day VS 18ml/kg/day VS 10ml/kg/dav
21
2 1 31 42 60 44 47 57 40 19 Z 7
23 2 24 36 52 56 45 51 40 23 10 7
24 7 10 34 38 47 43 39 22 18 8 7
25 7 22 30 42 51 52 20 30 13 7 3
26 5 8 27 28 38 38 28 15 11 9 3
27 5 18 25 38 40 23 22 13 8 4 3
28 1 16 29 33 28 22 28 8 10 7 4
29 5 21 29 22 24 30 24 11 7 2 0
30 3 16 15 30 28 26 15 13 10 8 3




Conclusion

* NEC incidence in Japan was the lowest in the world.

* NEC showed bad prognosis, so the prevention is
Important.

* Our PDA treatment strategy might have caused
difference in NEC incidence.

* Our Feeding strategy (Speed of increasing milk
feeds) also might have caused difference in NEC

incidence.
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Multi-center survey for
laparotomy confirmed NEC and FIP(SIP)

V Retrospective multi-center study
V From 2003 to 2012 (10years)
V VLBWI (<1500g) 4
V Confirmed NEC, FIP(SIP)
only during laparotomy

3 it 18

NEC 51cases
AP(SP) 63cases

V 2 Matched Controls are chosen for each Case.

V Matched Control .
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