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My major research interest:

“Chronic lung disease and lung function”

and “Neonatal transfer”

“Long-term lung function 

sequelae of CLD”

1st time in Taiwan

This is my second time to visit Taipei
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-Delivery is not always safe!

 Some kind of treatment is required in 10% of normal deliveries

About 5% of neonates are considered to require moderate or 
higher level neonatal care

Many children are born in facilities with no NICUs (especially in 
Japan)
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 Nearly 1 million deliveries/year

 C-section rate has been increased to 19.5% (2015)

 Low birth weight rate 9.5% (2015)

 Premature birth rate 5.6% (2015)

 Neonatal death rate (to 1,000 births) 0.9 (2015)

 Maternal death rate (to 100,000 deliveries) 3.8 (2015)

 Birth place: hospital and clinic 99% (In 1950, 95% of deliveries were home birth）

 Clinic 45.5%,  hospital 53.7%,  midwifery home 0.7%, home birth 0.1%



7

Approximately 15,000 newborns are estimated to 
be transferred each year in Japan! (2012) 
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 Low birthweight/preterm birth

 Asphyxia

 Respiratory failure (TTN, RDS, MAS, air leak, apnea…)

 Surgical disease (vomiting, abdominal distention…)

 Cardiovascular disease (murmur, low SpO2 despite oxygen…)

 Neurosurgery disease (seizure, brain hemorrhage…)

Other symptoms (hypoglycemia, jaundice…)

Major anomaly
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Neonatal transfer of premature/low birth weight neonates is linked to 

the increase of intraventricular hemorrhage, necrotizing 
enterocolitis and death rate 

 Outcomes of outborn extremely preterm neonates admitted to an NICU with respiratory distress. Arch Dis Child 
Fetal Neonatal Ed 2019

 Risk of Severe Intraventricular Hemorrhage in the First Week of Life in Preterm Infants Transported Before 72 
Hours of Age. Pediatr Crit Care Med. 2019

 Outcomes of infants born at 22-27 weeks' gestation in Victoria according to outborn/inborn birth status. Arch Dis 
Child Fetal Neonatal Ed. 2017

 Transport of premature infants is associated with increased risk for intraventricular haemorrhage. Arch Dis Child 
Fetal Neonatal Ed. 2010
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Pediatric Critical Care Medicine, 2019

Report from NRNJ database

Outborn birth is 

associated with 

around 1.5 times 

higher risk of 

severe IVH



1313Isayama T, 2019

Neonatal Research Network Database Japan

Declining trend of neonatal 

transfer of VLBWIs in Japan

Increase of antenatal 

maternal transfer Ratio of VLBWIs transferred to a NICU



Finland: 2-4% (2005-2017); Highly centralized perinatal care

England: 20%(2008-2015); increased after reorganization of 

care into regional networks in 2007

U.S.A: 15% (2002)

Australia: 15.5% (2010-2011); 22-27 weeks’

Japan: 12%(2005) → 6% (2015); not centralized, but 

sophisticated neonatal/maternal transfer system
14



85% of neonates begin spontaneous breathing within 10 to 30 seconds after birth. 

10% of neonates begin spontaneous breathing after drying and stimulation

3% begin breathing with positive-pressure ventilation. 

2% of neonates require respiratory support by endotracheal intubation,

0.1% require chest compressions and/or adrenaline 

An estimated 1,000,000 children were born in Japan 

→ over 100,000 neonates (one in five minutes) required support to stabilize 
respiration and circulation at birth.
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NCPR

Neonatal cardio-pulmonary 
resuscitation

Neonatal 
transfer
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Midwife
32,034

Nurse
22,054
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NCPR Training Course Total Number of Certified 

Individuals (by Occupation)                  (As of June 2017)

Other (assistant nurse, 
laboratory technologist, 
fire-fighter, etc.) 582

Total 

69,840

Fig. 5

Student
3,067

Paramedic 
744

Doctor (obstetrician) 
5,623

Doctor (neonatologist) 
818

Doctor (pediatrician) 
3,441

Doctor (anesthetist, 
pediatric surgeon, 
medical intern, etc.) 
1,477
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Fig. 8 Rate of Early Neonatal Death Caused Mainly by Birth Asphyxia (to 1,000 Births) 
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Production team to create an NCPR 
training program for pediatricians, 
obstetricians and nurses

NCPR Project

Project team to create/disseminate NCPR guidelines 
based on Consensus 2005 (followed by CoSTR2010)
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JAPAN

 Area; 378,000 km²

(62nd in the world)

 Total population; 126,420,000

（10th in the world）

 Birth;                   946,045 (2017)
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Isayama T, 2019
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Shah PS, 2016. Isayama T, 2019. 



 Guideline for Perinatal Medical Care System: 

25-30 beds to 10,000 births in every prefecture

 General perinatal medical centers provides:

high-level intensive neonatal care (NICU>9 beds) &

high-level intensive obstetric maternal-fetal care

(MFICU>6beds) 

 Allocate 2-3 regional perinatal medical centers to one general 
perinatal medical center

 Allocate neonatal transfer coordinators to each 

prefecture
23
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General 
PMC

Regional 
PMC

Regional 
PMC

Regional 
PMC

General Perinatal Medical Center

High-level intensive neonatal care  &

High-level intensive obstetric maternal-fetal care

Often serve as obstetric/neonatal coordinate center

Standalone children’s hospital without obstetric 

unit cannot be designated as general PMCs

108 general PMCs

300 regional PMCs

Improved perinatal care system may explain the decline of neonatal transfer ratio in Japan.

Now in Japan
(2019)
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Perinatal Care System
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General perinatal medical center

Treatments for high-risk pregnancy and high-level neonatal care

Acts as the core of the perinatal care system in cooperation with 

regional perinatal care centers

Perinatal care information center

Maternal/neonatal transport

Regional perinatal medical center

Relatively advanced medical treatment in perinatal period

24-hour emergency perinatal care

Maternal/neonatal transport

Cooperative network (open system, etc.)

* Regional perinatal medical center
Allocate a few regional perinatal medical 
centers to one general perinatal medical center

Medical institutions that mainly treat low-risk pregnancy (hospitals, clinics and midwifery center)

Treatments for low-risk pregnancy including normal delivery and normal neonate

(Midwifery center treats only normal course of pregnancy, normal delivery and neonate)

Pre & postnatal treatments including prenatal check-ups

Treatment with low-risk C-section in cooperation with other medical institutions

Time line

* General perinatal medical center 
Establish one in every tertiary 
medical region, in principle 

Recuperation and 
rehabilitation support

 Providing recuperation 
and rehabilitation system 
for disabled children, etc. 
after discharge from a 
perinatal medical institution

 Supporting families of 
children who are recovering 
or having rehabilitation at 
home

XX Rehabilitation center



Survey conducted in 2012

Response rate 62.3 % (246/395 centers)

High response rate from general PMCs

2001/2765 (72.8%) NICU beds were included

General PMCs

Regional 

PMCs
Answered

Answered
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From the survey, 11818/55331 (20.5%)  were 

transferred to the medical centers from other 

institutions.
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Approximately 15,000 newborns are estimated to 
be transferred each year in Japan! (2012) 



Sick newborns

(n=8016)

Back transfer

(n=1746)
28

Even in Japan, 

ambulance not specialized for 

neonatal transfer (e.g. fire 

department ambulance) is 

widely used in neonatal transfer.







Incubator without 

ventilator

Incubator with 

ventilator

ventilator

Monitor
Blender

Oxygen Air

Aspirator



D.C.

Lift
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Osaka Prefecture

Population: 8,800,000 (2018)

66,000 birth/year（2017）
Neonatal transfer 700-800/year

Maternal transfer 2000/year



Osaka Prefecture

Population: 8,800,000 (2018)

66,000 birth/year（2017）

Finland

Population: 5,500,000 

50,000-60,000 birth/year

6 general PMCs

- 2 Coordinate institute

23 regional PMCs

5 Level III perinatal centers 

17 Level II  hospitals

1 Level I  hospital

Infant mortality 1.9/1,000 (2017) 

Helenius et al, 2019

338,000 km²1,905 km²

X180 in size



37

Finland



Osaka Prefecture

Population: 8,800,000 (2018)

66,000 birth/year（2017）

Finland

Population: 5,500,000 

50,000-60,000 birth/year

5 Level III perinatal centers 

17 Level II  hospitals

1 Level I  hospital

Infant mortality 1.9/1,000 (2017) 

Helenius et al, 2019

Finland



Japan Finland

Population: 5,500,000 

50,000-60,000 birth/year

5 Level III perinatal centers 

17 Level II  hospitals

1 Level I  hospital

Infant mortality 1.9/1,000 (2017) 

Helenius et al, 2019

Neonatal transfer ratio of VLBWIs



 6 general PMCs 

- 2 Coordinate institute

 23 regional PMCs

Osaka regional neonatal transfer network

Since 1977-present

Osaka is a pioneer of neonatal transfer system 

in Japan !!

We provide neonatal transfer 700-800/year

40About 150 clinics/hospitals handle delivery in Osaka 



Includes all obstetric clinics, hospitals and NICUs in 

Osaka

A clinic contacts a coordinate institute when they require 

a neonatal transport

A neonatologist visits a clinic by EMS vehicle for first 

response if a neonate requires medical attention.  

The neonate is transferred to appropriate NICU if NICU 

admission is required Level II NICU

OB 

clinic

41



Includes all obstetric clinics, hospitals and NICUs in 

Osaka

A clinic contacts a coordinate institute when they require 

a neonatal transport

A neonatologist visits a clinic by EMS vehicle for first 

response if a neonate requires medical attention.  

The neonate is transferred to appropriate NICU if NICU 

admission is required

Coordinator 

center

Obstetric 

clinic/hospital

Regional 

PMCs

Obstetric 

clinic/hospital

Regional 

PMCs



OB clinics or hospitals 

without NICU

Coordinate institute

General PMC

Regional PMCs

32 minutes

34 minutes

Treatment, etc.

43 minutes

31 minutes

Consult by call

Coordinate NICUs

= 10-20 minutes

From the consult call

First touch: about 1 hour

Admission: about 2.5 hours 43



Obstetric & Gynecologic Cooperative SystemNeonatal Mutual Co-operative System
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46→ Nowadays, we seldom experience outborn delivery of VLBWIs

NMCS Osaka data (1980-2000)
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Obstetrical and gynecological mutual 
cooperative system

1987~

Accept all emergency-transported 

pregnant women and other obstetric 

and gynecological patients

① Cardiopulmonary arrest or a loss of consciousness of the mother 

→ emergency medical assistance immediately

②Maternal body rescue

→ OGCS institute combined with critical care center

③ Fetus emergency

→ OGCS institute which received the call

If not acceptable, coordinator institute will seek the hospital

Resolve within 15 minutes!
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Because…

Not all high-risk deliveries can be predicted and

maternal transport is not always possible in some situations, 

postnatal transport of neonatal 

patients cannot be totally avoided.

Be prepared!

50
By Prof. Masanori Fujimura
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Report from NMCS Osaka

A long duration >1hr of transport is a risk !



52

In case of TTN in 

outborn term neonates,

earlier intervention by 

neonatologists is 

preferable!

Report from Osaka 

Women’s and 

Children’s Hospital



Labor costs
In-house driver, nurses, on-call allowance for doctors attending transport

Equipment costs
Ambulance (lift alteration, electric generator), respirator, infant incubator, monitor

Maintenance costs
Fuel, insurance, vehicle inspection/repair

Estimation: 300,000 yen/transport 53



Acta Paediatrica 2018
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Report from Italy



• Financial reason

• Maintain adequate levels of staff levels

Ideal neonatal transport = 200-350/year 

Better allocate as many NETSs as possible to one provider 55



 Planned allocation of general PMCs and coordinating centers 
 A transport is to be available within 60 minutes
 Coordinating centers  aim to maintain 200 – 350 transports per 

year

 Establish a communication system for close communication between 
institutions (online information sharing system)

 Allocate ambulances specialized for neonatal transport

 Create a database on transports

 Require financial support from the central government and local 
governments
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Approximately 20% of neonates admitted to NICUs in Japan 
were transferred from other hospitals.

Neonatal transport of VLBWIs are decreasing because of 
increased maternal transport.

Outborn preterm birth is associated with adverse outcomes.

Duration of intra-hospital transfer is associated with adverse 
outcomes.

Planned allocation of general and regional PMCs and 
establishment of appropriate maternal/neonatal transfer 
system are essential.
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Contact:

khirata0513@gmail.com
https://2016.export.gov/japan/

Hope to see you in Japan!


