B EBNinHESe

\Z@;\ 7. /. “/ TATWAN SOCIETY OF NEONATOLOGY
e, E “Q,

Current Status of
eonatal Transfer in Taiwan

Chyong-Hsin Hsu | _—
President, Taiwan Society of Neonatology NOVEMBER 17 Q

WORLD PREMATURITY DAY




Introduction

Perinatal mortality and neonatal mortality are
important measurable outcome in a healthcare service.

® Advances in neonatal critical care has resulted in
iImproved outcome for high risk neonates.

In Taiwan, the leading cause of neonatal death is
perinatal events .

Perinatal care should be reinforced in order to reduce the
neonatal mortality rate.




Trend in neonatal mortality rate

Figure 2-8 Neonatal and Infant Mortality Rates in Recent Years |
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I Neonatal mortality rate and causes in different
city/county in Taiwan during 2009-2018
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Neonatal mortality rate and causes in different
city/county in Taiwan during 2009-2018
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Perinatal events remain the most
common cause for neonatal mortality
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Background

The Committee of the Regional Network for Medical
Care has organized the Perinatal Care
Subcommittee on 1997 to improve perinatal care in
Taipei, Tainan, Taichung, and Kaohsiung.




Background

The five-year plan for the Perinatal Care
Subcommittee formulated by the Department of

Health of the Executive Yuan in Taiwan in 2000
includes:

The establishment of a perinatal care system

The establishment of neonatal transport
system

The establishment of the network information
system




Background

The Perinatal Care Subcommittee had developed
classification of levels of perinatal and neonatal
care institutions, established perinatal and neonatal
referral indications and transport equipment,
personnel and procedures.




Establishment of the
network information system

Centralization of neonatal transport needs a
considerable financial injections into existing transport
teams.

One must invest in mechanisms that ensure close
partnership with local or smaller hospitals, as
networking is about collaboration.

Eventually, the centralization network was not
established.




Classification of
Neonatal Care Levels

Level I: Abilities to evaluate and provide postnatal
care to stable term infants; to provide neonatal
resuscitation at every delivery




Classification of
Neonatal Care Levels

Level Il: Additional abilities to provide care for
infants who have physiologic immaturity or who are
moderately ill with problems that are expected to
resolve rapidly, and are not anticipated to require
sub-specialty services in an urgent setting. The ability
to handle and transfer neonates.

Level IIA: There is a special care unit for newborns
Level IIB: Thereis a NICU




Classification of
Neonatal Care Levels

Level Il1A: Additional capability to diagnose and
treat heart diseases with medical methods and can
perform general pediatric surgeries.

Level IlIB: Additional capability to operate more
difficult pediatric surgeries (e.g. CDH, T-E fistula, etc)

Level IlIC: Additional capability to perform cardiac
catheterization, cardiac surgeries, and
neurosurgeries.




Election of responsible
hospitals

Hospitals classified into 1IB, IllA, B, and C according
to the neonatal levels of care criteria.

Hospitals willing to cooperate with this transfer
system.

Neonatal levels of care Institutions in Taipei city

HIC: NTUH ~ TVGH ~ TMMH ~ TSGVH ~ Cathay General Hospital ~ Shin Kong
Hospital.

l1IB: CGMH, Taipei ~ Taipei City Hospital.

IlIA: Yonghe Cardinal Tien Hospital ~ Cardinal Tien Hospital.
lIB: Taipei Municipal Wanfang Hospital ~ TMUH




Indications for transport
Neonatal conditions

Prematurity
GA <33 weeks or birth weight below 18009

Respiratory distress or apnea
Perinatal asphyxia
Sepsis

Congenital heart disease (antenatal diagnosis
or suspected)

Suspected intestinal obstruction
Congenital anomaly




Indications for transport
Maternal conditions

Prematurity: gestational age < 33wks

PPROM >18 hours

Severe preeclampsia, eclampsia, hypertension
Multiple pregnancy

APH

Severe heart disease

Severe infection

GDM




Indications for transport
Maternal and fetal conditions

Hyperthyroidism

Renal disease with insufficiency or hypertension
Drug abuse

Acute abdomen

Trauma

Surgical conditions

Hydrops fetalis

IJUGR

Congenital anomaly




Standardization of equipment
for neonatal transfer

Transport incubator (with constant radiant heating
on standby)

Respirator, optional
Portable oxygen cylinder, at least 400 ml
At least one IV pump

Respiratory rate, heart beat, blood pressure monitor,
and a pulse oximeter

Portable first aid kit (containing emergency
medicine, endotracheal tube, intubation equipment,
umbilical vein catheter, chest tube)




Current neonatal transfer process
emphasizing acute postnatal transfer




Current neonatal transfer process
emphasizing acute postnatal transfer

= Transfer services are provided centrally
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Bed occupancy rate in NICU

NICU beds are adequate
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Neonatal transfer process

If bed available at the receiving unit
Parents are verbally informed by healthcare
professionals about the transport of their Infant
The accepting physician acquires the most
updated information about the infant,
understanding of the natural history of the
presenting problem, in addition to the effect that
a transfer may have on the patient’s condition
Advices given to the referring clinician, then
the transfer team mobilizes




Neonatal transfer process

In general, owing to the relatively short
distances between hospitals in most regions,
with the potential exception of the more remote
units in Taiwan, transfer response time should
not be a major issue.




High risk newborn referral flow chart

| Referral physician calls to NICU leader-nurse

- Calls ambulance company and neonatal transfer-trained
\ physician and nurse

Asks the most updated information about the infant;
advices given to the referring clinician

Checks equipments for neonatal transfer

Response time <30 minutes




High risk newborn referral flow chart

Referral physician calls to NICU leader-nurse

- Calls ambulance company and neonatal transfer-trained
physician and nurse

Asks the most updated information about the infant;
advices given to the referring clinician

Checks equipments for neonatal transfer

Response time <30 minutes
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High risk newborn referral flow chart

—_— A

Transfer team mobilizes and
arrives at the transferring facility

Stabilization before transfer

—

P

Parents are verbally informed by transfer physician
about the transport of their Infant

Call the NICU to prepare for the requirement of
respiratory support

—

Transfer the patient and record all vital signs on the way |
to NICU

— I, — - /




High risk newborn referral flow chart

Transfer team mobilizes and
arrives at the transferring facility

Stabilization before transfer

—

Parents are verbally informed by transfer physician
about the transport of their Infant

Call the NICU to prepare for the requirement of
respiratory support

—_—

Transfer the patient and record all vital signs on the way |
to NICU
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High risk newborn referral flow chart

—_—

Transfer team mobilizes and
arrives at the transferring facility

Stabilization before transfer

—

Parents are verbally informed by transfer physician
about the transport of their Infant

Call the NICU to prepare for the requirement of
respiratory support

—_—

Transfer the patient and record all vital signs on the way |
to NICU




vysician informs the parents

| . jon and transport procedure




High risk newborn referral flow chart

——

Transfer team mobilizes and
arrives at the transferring facility )

Stabilization before transfer

—

—

Parents are verbally informed by transfer physician
about the transport of their Infant

Call the NICU to prepare for the requirement of
respiratory support

Transfer the patient and record all vital signs on the way
to NICU







i\ /Transport vehicles:

\& Ambulances, airplanes, helicopters



For Airplanes and helicopters
Emergency transport protocols

According to the protocol for referral of critically ill
patients, the emergency transfer system of helicopter
established, and the relevant reqgulations were followed
to secure the priority for stabilization of patients and the

necessary treatment for the offshore islands (Penghu,
Kinmen and Matsu)

The hospital is equipped with a helipad to
provide emergency transfer




Transport vehicles
Airplane and helicopters

Equipments onboard+
1. AED *1+~

2. Ventilator®*1+~

3. Syringe pump*1+
4. Suction bottle®*1+
5. Oxygen cylinder +
6. Emergency
delivery kit+

7. Spinal board+~

8. Rolling mattress~
9. Glucose meter+

10. Ear thermometer+
11. Blood pressure
monitor+

12. Neck collar (adult

and pediatric)~

Tri-Service General Hospital Penghu Branch - -
MNeonatal Emergency Referral Process+

Babies with clinical conditions requiring emergency referral+ ]

+

Attending physician reports the clinical condition to the administrators+
Sequence of administrators reported: 1. Hospital Director; 2. Deputy Director; 3.
Othervital administrators+

Mot indicateds

Assessment for referrals

Attending physician continues
individualized medical treatment +

Indicated+

Head nurse contacts the emergency referral agent+

L

Attending physician consults ER doctor at Penghu Hospital TEL (06)926-1151 #50300+

B




Air Medical Service
Operation Center
TEL:
02-81959119

i 6809

#6910
02-89114119
On-call doctor
0938919197
FAX:
02-81966740
02-81966741
Emerald Pacific
Airlines

Penghu Airport
Director
0934051697
FAX: 9216406

Attending physician contacts the Bzd not svsilzble .,

receivingunit, to confirm the
Contacts another

zvailability of emergency transfer+! .
hospital.,

|

Bed available.,

Attending physican makes medical brisfings to the on-call

doctor at the operation center.
¥

Operation center approves and replies the application, arrangss
the duty aircraft, and faxes the consent. .
Attending physician makes medical brisfings to the on-call doctor
at the receiving wnit .,

Referral agent contacts the_ambulance driver (TEL 15854).
Preparation of transport equipment: incubator, ventilator, wital
sign monitors, 1V fluids, medications+!

¥

Primary care nurse completes referral form, medicstion list; and

orders copies of imaging studies from the radiclogy department+

Attending physician prepares documentation [hospitalization

summary, certificate of dizgnosis, and referral form+

¥

Trarsport the patient to the recsiving wnit by the air medical service
team; the trarcport staff accompany the patient to the receiving wnit and
joomiplete clinical handover; report to the referring hospital prompthy .,

¥

referral asent collects the matient st referral form and cooe of ratient's 10,

Receiving Hospitals

1. Kaohsiung Veterans
General Hospital
07-3422121 # 7009

2. Tri-Service General
Hospital
02-87923311#88045
(PICU)

3. Kaohsiung Chang Gung
General Hospital
07-7317123 #2203

4. Kaohsiung Medical
University Hospital
07-3121101 # 7559

5. E-Da Hospital
07-6150011 #3131



Taiwan Joint Commission on Hospital
Accreditation and Quality Improvement

Reformation the hospital accreditation system in
2003 to Improve health care quality with emphasis
on patient-centerdness and safety. Over the years,
the accreditation system has improved the hospital
structure significantly.

Implanting the perinatal and neonatal care
evaluation and setup of the hospital emergency
medical ability grading system in July 2009.




Taiwan Joint Commission on Hospital
Accreditation and Quality Improvement

Until 2018, there are 47 hospitals with level Il and
level lll neonatal and perinatal care abilities.

Neonatologists are unevenly distributed, and there
remains a shortage of neonatologist in remote areas
in western Taiwan and the east coast.




Institutions classified into level Il and Il
of perinatal and neonatal care
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Maternal vs neonatal transfer

According to the data analysis from the Premature
Baby Foundation of Taiwan, on average, 85% of very
low birth weight preterm infant (birth weight
<i15oogm) are delivered by mother with high risk
pregnancy.

It is not always predictable if such infants require
intensive care after birth.

Where antenatal transfer is not possible, postnatal
transfer is essential for sick infants born in hospitals
without appropriate facilities for continuing intensive
care.




Maternal vs neonatal transfer

= The Taiwan Premature Infant Follow-up Network
1997-2018 VLBW

Maternal
transfer 23S 29.9%  40.8% 47-2% 4,8.4%
Neonatal
transfer 27.1% 26.0% 13.7% 10.8% 10.0%




44

2016 2017 2018
NorthernTaiwan 8.3%(55/663) 6.7%(39/583) 7.0%(39/559)
Central Taiwan 10.2%(38/372) 9.6%(31/332) 11.9%(39/327)
Southern Taiwan 11%(43/391) 12.2%(41/334) 12.1%(42/347)
Total 22 hospitals 9.5%(136/1426) 8.9%(111/1239 9.7%(120/1233)

= North Taiwan: llan, Keelung, Taipei, Hsinchu, New Taipei, Taoyuan

= TPFN participants: NTUH, MCH, CGMH-L, YCTH, SKH, TSGH, NCGGH, TGVH, TPMMH, CMH
= Middle Taiwan: Miaoli, Changhua, Nantou, Yunlin, Taitung, Taichung

= TPFN participants: CMUH, TCVGH, CSMUH, CCH

= South Taiwan: Chiayi, Tainan, Kaohsiung

= TPFN participants: NCKUH, CMMC, SLH, KGH, KVGH, CGMH-K, KMUH, E-Da H



Neonatal transfer rate

Taiwan Neonatal Net work, 2016-2018

Neonatal transfer rate
(transfer cases/total cases)

2016 2017 2018
Northern Taiwan 60/630 (9.5%) 52/555 (9.4%) 40/507 (7.9%)
Central Taiwan 39/362 (10.8%) 38/314 (12.1%) 38/324 (11.7%)
Southern Taiwan 39/410 (9.5%) 38/329 (11.6%) 44/333 (13.2%)
Eastern Taiwan 3/11 (2.7%) 0/7 0/7
Total 22 hospitals 141/1413 (9.97%) 128/1205 (10.6%) 122/1171 (10.4%)

*Northern area: llan, Keelung, Taipei, Taoyuan, and Hsinchu. TNN partipants NTUH, MCH, CGMH-L, YCTH, SKH,
TSGH, NCGGH, TGVH, TPMMH, CMH

*Central area : Miaoli, Taichung, Changhua,, Nantou.

TNN participants: CMUH, TCVGH, CSMUH, CCH

*Southern area : Chiayi, Yunlin,Tainan, Kaohsiung, and Pingtung. TNNparticipants : NCKUH, CMMC, SLH, KGH,
KVGH, CGMH-K, KMUH, E-Da H

» Eastern area :Taitung and Hualien.

TNN participants : HCH



The mortality of VLBW neonates
In Tailwan
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Clinical issues of neonatal transfer in Taiwan

Staffing

Transfers require a nurse and a physician trained for
neonatal care, and may affect standard working
hours.

The quality and efficiency of transfer is inconsistent;
transfers are occasionally performed by staffs with
less experiences in transfer setting, operating
unfamiliar equipment.

The hospitals are not organized, without consistency
in iInformation exchange and communication.

There is lack of classification and regionalization of
the transfer hospital.




Clinical issues of neonatal transfer in Taiwan
Stabilization before transfer

Local staffs at the referring institutions, usually
obstetric clinics, are not qualified NRP providers;
therefore, the first aid to these high risk newborns
are not always optimal, and it could even potentially
worsen the babies’ prognosis.

Most hospitals rely on contract with private
ambulance companies for transfer.

Traffic jam will extend the referral time.




Scenario
+»*Prenatal and Birth Histories

G2P2 mother admitted to XX OBS clinic due to uterine contraction, where OS
was full then progress to delivery 5 minutes after admitted to delivery room.

Born at 18:51 at GA 29+5weeks, BW:1376gm
APGAR score 0/4 at1and 5 minutes respectively

t birth, patient was no heart beat so the patient was intubated and received
CPR, then HR >100/min

The transfer was performed by a general pediatrician

The endotracheal tube slipped of , while moving the baby into incubator

Then the pediatrician transport the baby with Neopuff bagging, SPO2 was
50%-60 % on the way to NICU, the transport drive time was about 10 minutes
brain echo cystic PVL




Clinical issues of neonatal transfer in Taiwan
Equipment

No specific guidelines are available for the standard
setting of neonatal ambulances. It may be
important to standardize transport equipment.

To achieve this, we need multidisciplinary
discussion and working groups with wide
representation (including ambulance service
companies).




Clinical issues of neonatal transfer in Taiwan

Safety

Safety and welfare of transfer staff is of
importance. The transfer environment is hostile,
and staff should be trained in working under such

conditions.

All equipment must be adequately secured and
crash-proof.

Considerable improvements have been made in
recent years in fixation systems for trolleys.




The Neonatal Transport Service Fee in Taiwan

Payment of Payment of Insurance Product Amount

Healthcare Instituti . . s
salthcare Institution Ambulance Fee  Medical Expense Provided By Institution Insured

MacKay Children’s
Hospital,

MacKay Memorial
Hospital, Hsinchu Branch
Shin Kong Memorial Wu
Ho-Su Hospital

Cathay General Hospital
Taipei Tzu Chi Hospital
China Medical University
Hospital,

Pingtung Christian
Hospital

Ambulance passenger

Hospital fund  free . .
accident insurance




The Neonatal Transport Service Fee in Taiwan

MacKay Memorial
Hospital, Taitung
Branch

National Taiwan
University Hospital

Chang-Gung
Memorial Hospital

Hospital fund around
NTD 20400

(7800+ for
ambulance)

Patient’s family

Patient’s family

Hospital fund: NTD
700/hr for ventilator,
NTD1500 for EMT,
NTD3000 for nurse,
NTD6000 for doctor

Patient’s family
4000-16000

Patient’s family
Doctors:NTD 1200
Nurses :NTD 800

Ambulance
passenger accident
insurance

Ambulance
passenger accident
insurance

Ambulance
passenger accident
insurance

Maximum NTD
5,000,000



The Neonatal Transport Service Fee in Taiwan

Occupational

Chang-(fiung . Patient’s family NTD Patient’s family, Doctors accident or Maximum NTD
Memorial Hospital, . -, NTD 620 accidental death 5,000,000
Kaohsiung Branch Nurses NTD 620 . T
insurance
. : Occupational NTD
Patient’s family, Doctors :
E-Da Hospital Patient’s family NTD 650 :Ez;jzztaﬁrdea " g}zz;o,gcomzso
Nurses NTD 650 . 5
insurance admission

Patient’s family, Doctors Ambulance
NTD1000/hr passenger accident
Nurses NTD 600/hr, insurance

Mennonite Patient’s family 900-
Christian Hospital 20076




The Neonatal Transport Service Fee in Taiwan

Tung’s Taichung Patient’s family,

Metro-harbor Patient’s family Doctor NTD 1500/hr,

Hospital Nurse NTD 600/hr

Taipei, Taichung Ambulance

Kaohsiung Veterans Patient’s family free passenger accident

General Hospital insurance

Chung Shan patientsfamily; (0o g ademtor 50000001
Medical University distance-based P 8 !

Doctors: NTD 900-4500 accidental death doctors and

Hospital pricing Nurses: NTD 450-1650 insurance nurses




The Neonatal Transport Service Fee in Taiwan

Healthcare
Institution

Chunghua Christian
Hospital

National Cheng
Kung University
Hospital

Kaohsiung Medical
University Hospital

Payment of
Ambulance Fee

Hospital fund and
patient’s family
(except Chunghua
City)

Patient’s family
NTD1900-4800-6700

Patient’s family
NTD1300-3150

Payment of Medical
Expense

Patient’s family
Doctors:
NTD1200-8000
Nurses:
NTD500-3500

Transfer fee NTD1900-
4800-6700

Patient’s family transfer
fee NTD 1500 additional
hospital

budget for doctors 500
nurses 300)

Insurance Product
Provided By
Institution

Occupational
accident or
accidental death
insurance

Ambulance
passenger accident
insurance NTD
1,200,000

Occupational
accident or
accidental death
insurance

Amount
Insured

Maximum NTD
2,000,000 for
doctors and
nurses

Transfer
accident
insurance NTD
12,000,000

Maximum NTD
5,000,000



Prenatal referral is preferred over
neonatal transfer for high-risk newborns
Most high-risk newborns can be identified before

delivery, and the mother can be referred to a hospital
with a neonatal intensive care unit before delivery.

Prenatal referrals for high-risk pregnancies can
reduce infant mortality, morbidity, and shorten the
hospitalization duration compared to postpartum
referrals.




I Perinatal demographics

The Taiwan Premature Infant Follow-up Network

/ 1997-2001 2002-2006 2007-2011 Pvalue 2012-2013 Total
High risk pregnancy 74.3% 86.4% 89.5% <0.001 93.7% 84.7%
In vitro fertilization 11.4% 10.8% 21.0% <0.001 22.0% 18.3%
Multiple birt 21.2% 27.8% 31.3% <0.001 30.4% 27.2%
irst live born 48.9% 50.2% 55.5% <0.001 60.0% 52.8%
Isterolduse22 57706  355%  43.9%  <0.001  47.6% 37.9%

ean section 954.7% 60.6% 69.4% <0.001 69.9% 62.8%

| transfer 22.6% 29.9% 40.8% <0.001 47.8% 33.7%




Enhance prenatal referral programs

Outreach education must primarily focus
on the early detection of the high risk fetus
and maternal referral to a tertiary center
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To improve perinatal and
neonatal mortality

Improvement measures should be initiated in

Training of medical personnel for perinatal care,
the development of neonatal intensive care, and
regionalization of care

Classification of facilities according to the neonatal
levels of care

Enhance prenatal referral programs




To improve perinatal and
neonatal mortality

The referring clinic or hospital is able to provide an
appropriate standard of care from birth to the
point of transfer; subsequent care should be
stabilizing the infant until the arrival of the transfer
team, which will provide transport incubator in an
ambulance with appropriate staff and ancillary
equipment




Transport of ill neonates
Summary

The development of efficient transport systems is
crucial to the implementation of regionalizing
perinatal care.

Transportation of the sick or preterm babies to a
center with expertise and facilities for the provision
of multi-organ intensive care improves outcomes.

Neonates needing special or intensive care should
preferably be transported by a skilled transport
team through an organized teamwork.




Transport of ill neonates
Summary

Appropriate equipment and vehicles customized for
neonates should be available for safe transport.

Pre-transport stabilization is the most vital step in
the whole process of transport.

Adequate and timely communication with the family,
referring hospital and the support group is essential.




The key components of a
Neonatal Transport System

Most transport teams have physicians and nurses
trained specifically for neonatal care

Work load, safety, insurance

Vehicles and equipment

Communication and stabilization before transfer
Family support

Documentation and consent form

Feedback to referring unit




Thank you for listening!




