
新生兒轉送團隊與轉送作業流程

馬偕兒童醫院新生兒科主任

張弘洋醫師
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Mode of Transport 

Intrauterine (maternal) transport

Neonatal transport 

Return (back) transport 
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 黃富源教授於1976年設立全台首間「新生兒加護病房」

 1981年首創全天候外接轉診服務，每年服務量約200-300人次

馬偕兒童醫院
高危險新生兒外接轉送服務
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新生兒轉送團隊
Transport Team
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人員組成 裝備



Transport System 

• NICUUnit based team

• Centralized process →
communications centerDedicated team

operates 24 hours a day, 7 days a week
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Transport Team Composition 

• Program director/transport team medical director
• Transport team coordinator

• Medical control physician
• Physician (neonatologist, pediatrician, fellow, resident)
• Nurse (nurse practitioner, nurse)
• Respiratory therapist 

• Paramedics (driver..)
• Emergency medical technicians (EMTs)

• Team: 2 clinicians and a driver
• Assign team leader

6



Transport Team Composition 

• USA National data: 
• RN-RT 40~50%
• RN-RN 11% 
• Physician 8~9%

Payment?
Insurance?
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The Required Competencies

• Theoretical knowledge

• Clinical

• Patient assessment 

• Analysis of data 

• Medical management 

• Procedure skills 

• Coordination and communication

• Keep calm and carry on  

Diverse 
Talents 
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Knowledge and skills
• Theoretical knowledge

• Foundations and essential components of teamwork

• Operating incubators, ventilators, monitors, infusion pumps, 
available electronic medical devices

• Disease severity scores and normal vital signs for gestational age

• Diagnosis and treatment of the most frequent neonatal diseases

• Clinical signs of respiratory, hemodynamic and neurologic 
impairment

• Critical care medication  

• Recording quality indicators

• Most frequent serious complications during transport 
(extubation, loss of IV access, car accident)
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Procedures

IV/IO placement 
Endotracheal 
intubation/airway 
management

Chest tube 
insertion/needle 
decompression

Umbilical catheter 
placement
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轉送裝備
Equipment 
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Transport Vehicles 

Ground transport 

• Road ambulance (distance <100km)

Air transport 

• Rotary aircraft (helicopter) ambulance 
(100~250km)

• Fixed wing aircraft (plane) ambulance 
(>250km) 
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• Seats for at least 3 providers/family members; at least 45cm distance 
between seats and incubator

• a certified restraint system: safety of the patient and the crew

• power and air/oxygen supply to medical equipment in the vehicle 

• Light for diagnosis

Road Ambulance

Some transport teams have their own dedicated vehicles
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Transport Incubator
• a certified fixation system 

• clear sections that allow observation of the infant 

• allow medical intervention in transit

• system to load and unload the incubator without lifting

syringe pump 

incubator

ventilator

monitor 

Anales de Pediatría 2021;94: 420.e1-11 
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• Portable oxygen cylinder: at least 400 ml (sufficient supply to cover 
double the longest expected duration)

• Vital signs monitor: HR, RR, ECG, BP, SpO2, body temperature,
capnography

• Respiratory support: neonatal self-inflating bag, transport ventilator 
(invasive or noninvasive) 

• Vascular access and intravenous infusion, necessary drugs and fluids; 
infusion pumps

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

Standards of Equipment

15



• Advanced respiratory support: HFOV, iNO

• EtCO2 or PtCO2 

• Defibrillator

• Portable suction system 

• Point-of-care blood testing and glucose meter

• Refrigerator for drugs, human milk, supplies for enteral nutrition 

• Point-of-care ultrasound system

Additional Equipment
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NRP Quick Equipment Checklist 
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Drug List



設立團隊建立之前的評估

•設定所能服務範圍及其他支援醫療機構

•足夠的人力

•足夠的知識技能

•出勤時原本工作調度

•足夠的裝備

•完整的各項紀錄表單

•設立標準作業流程
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轉送作業流程
Patient Transfer Process Flowchart

20



Indications for Neonatal Transfer

台灣新生兒科醫學會
http://www.tsn-neonatology.com/upload/files/14.pdf
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Flowchart: To initiate the transport process

Decides whether transfer is appropriate: clinical condition, 
availability of beds, team composition, equipment..

Communication with the medical control physician in receiving hospital 

history, the most updated vital signs, laboratory values, and therapies; 
critical or not ? standby or not ? 

Referral Institutions: A transport request

Referring clinicians call the NICU or physician directly

22



Flowchart: Pre-referral
Referral Institutions

Inform the family the need to transfer

Copies of medical records and images;
maternal blood sample, placenta, and colostrum

Prepare referral document, name band 

Pre-referral stable
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轉介表單: 轉出院所
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轉介表單: 轉出院所

https://london-nts.nhs.uk/



Flowchart: Pre-referral 
Receiving Hospital

Authorizes a transport team, 
briefing: 

allocating human resources (leader), call 
ambulance 

Discusses with the transport 
team and referring clinician: 
medical direction and advice to the 
stabilizing patient 

The medical 
control physician 
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Flowchart: Preparing 

check transport
equipment, preparing 

documents

Response time 

<30 minutes

Inform sending 
institutions the 
mobilization of 
transport team
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外接表單: 轉出院所



Flowchart: Mobilization

Pre-transport stabilization

(time-limited or not)

Transfer team arrives at the referral institution
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Pre-transport Stabilization 

An Pediatr (Engl Ed). 2021 Jun;94(6):420.e1-420.e11.
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Pre-transport Stabilization 

An Pediatr (Engl Ed). 2021 Jun;94(6):420.e1-420.e11.
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The stabilization time
(<60 min)



Flowchart: Inform 

Transfer the patient and record all vital signs during transport

Call the receiving institution to prepare for the requirement of 
support

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

• ensure accurate 
identification of the patient 
before the transfer

• informs the parents about
the infant’s condition and
transport procedure 

• at least one of the parents 
should be allowed to 
accompany
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Flowchart: transport 

Transfer the patient and record all vital signs during transport

Call the receiving institution to prepare for the requirements of 
support

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

• Safety

• HR, ECG, RR, SpO2

• BP 

• EtCO2

• Peripheral or central vascular access

• Blood: ABG, glucose, electrolytes
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Return to Receiving Hospital 

Transport team

• makes briefings to the receiving pediatrician

• Records all indicators 

• Reorganizes equipment
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轉診前流程
• 外接後送醫院
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• 醫師確認病嬰需轉診
• 與父母溝通後送事宜
• 醫護人員聯絡外接醫院

負責醫師
• 詢問病情
• 確認有床位及外接團隊
• 回覆轉出醫療單位可外接
(無法外接，提供其他醫院選項)

• 轉出醫療院所

• 指派外接團隊成員及交接病情
• 聯絡救護車公司
• 外接團隊檢查裝備及文件
• 外接團隊出發並通知轉出院所

• 雙方醫療人員交接詳細病史、病況、檢查及處置
• 討論初步穩定措施及處置

• 告知病嬰父母確定轉診
• 拷貝病歷資料、影像等
• 填寫轉診文件
• 穩定病人



轉診流程
• 外接後送醫院
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• 評估新生兒及穩定病情
• 交接轉診病歷及文件
• 與家長解釋病情及後送事宜
• 與護理站訂床

• 轉出醫療院所

• 路程中持續監測生命徵象及穩
定病情

• 到院後與照護團隊交接病況
• 家屬辦理住院
• 完成紀錄表單
• 清點清理裝備

• 連絡詢問後續病情並告知家長
• 檢討及改善

• 引導外接團隊
• 交接轉診病歷及文件
• 與家長解釋病情及後送事宜
• 協助病嬰運送至救護車

到達轉出院所

返回後送醫院

後續

• 連絡原院所告知病情
• 檢討及改善
• 持續教育及訓練



品質改善
Quality Improvement
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Protocol Development 

Develops standards: patient care and safety in the transport

All care is determined by protocol:  

• Collaborative approach 

• Evidence review 

• Feedback and observation 

• Revision at least annually 

• Sign off by program/medical director 
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Guideline

美國兒科醫學會

西班牙兒科醫學會

加拿大兒科醫學會

田納西州衛生局
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The response 
time 

(<30min)

The transport 
time

The stabilization 
time

(<60 min)

• Should be tracked for quality improvement and benchmarking

• Minimize the length of time is shown to improve outcomes

• Patient’s outcomes
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Feedback to referring unit

•ensuring quality care 

•outreach education
• joint mortality and morbidity rounds
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提升外接轉送服務品質

 即時回覆轉診狀況  定期檢討改善外接



Training & Education 

Cross-training

schedule a structured series of sessions to ensure competency 

• NRP, DR/OR, NICU

• Procedures or skill (simulation)

• Safety and accident management in transport
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• Neonates needing special or intensive care should 
preferably be transported by a skilled transport team 
through an organized teamwork

• Transport of neonates is a high-acuity, high-risk endeavor

• Collaboration and team focus are critical
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TAKE HOME MESSAGE 



• Setting up guidelines

• Transport team: work load, safety, insurance

• Appropriate equipment and vehicles customized for 
neonates 

• Adequate and timely communication with the team 
members, family, and referring hospital is essential

• Pre-transport stabilization is the most vital step

• Feedback to referring unit

• Focus on process and outcomes for quality improvement
48

TAKE HOME MESSAGE 
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新生兒科張弘洋主任


