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Chain of Survival 

• Out-of-Hospital Cardiac Arrest (OHCA) is a common public 
health concern that affects approximately 360 000 patients per 
year in US 

 Survival after OHCA varied between US regions (4.2%–19.8%) 

 only 3% to 7% recovering to their precardiac arrest functional 
status 

 Low survival rate  

 Survival is disparate with 15 fold differences  



Lay rescuers 

EMS 

ED Cath room/ICU OPD 







全球復甦聯盟GRA的信念 

• 社區可以而且必須做得更好。 

• 通過遵守和實施最佳的做法，社區可以將心跳停止的存活率提高
50％。 

• 全球復甦聯盟將幫助EMS 領導者了解最佳實踐，並在他們社區
提供有助於提高存活率的工具。 

 



The EMS system 

If you’ve seen one EMS system, you’ve seen one EMS system. 



Ten Programs to Improve Cardiac Arrest Survival 

1. Establish a cardiac arrest registry 

2. Begin Telephone-CPR with ongoing training and QI 

3. Begin high-performance EMS CPR with ongoing training and QI 

4. Begin rapid dispatch 

5. Measure professional resuscitation using the defibrillator recording (and voice if 
possible) 

6. Begin an AED program for first responders, including police officers, guards, and 
other security personnel. 

7. Use smart technologies to extend CPR and public access defibrillation programs 
to notify volunteer bystanders who can respond to nearby arrest to provide early 
CPR and defibrillation 

8. Make CPR and AED training mandatory in schools and the community 

9. Work toward accountability – submit annual reports to the community 

10. Work toward a culture of excellence 



Low hanging fruit 

• Cardiac arrest registry – toolkit 

• Dispatcher-assisted CPR – toolkit 

• High-performance CPR – toolkit 

• Rapid dispatch 

• Cardiac arrest registry  

• Telecommunicator CPR 

• High-performance CPR 

• Rapid dispatch 

Lower Hanging Fruit 



 1. Cardiac Arrest Registry 



• Basis for all improvement 

• Requires core resources 

• Feedback to providers 

• Benefit of Hawthorne effect 

• Must involve hospitals 

 1. Cardiac Arrest Registry 



•In Japan, a national Utstein 
based registry for all OHCA was 
established in 2005. 
•Around 130,000 cases have 
been registered every year, 
totaling over 1.3 million cases 
by end of 2017. 
•The survival rate of witnessed 
cardiogenic cardiac arrest 
improved from 3.3% in 2005  
7.2% in 2014.  



• 2008 規劃設計 

• 2010.06 上線 

• 台北，(新北)，台南，桃園，台中，高雄 





 2. Dispatcher Assisted CPR 



1. Commitment to T-CPR 
2. Train and Provide Continuing Education in T-CPR for all 

Telecommunicators 
3. Conduct Ongoing Quality Improvement (QI) for all Calls in which a 

Cardiac Arrest is Confirmed by EMS Personnel and in which 
Resuscitation is Attempted 

4. Connection to EMS Agency 
5. Designated Medical Director 
6. Recognition for Outstanding Performance 

 2. Dispatcher Assisted CPR 



• All Caller Interview 

• Performance standards 

• Quality feedback is essential 

– % recognition of cardiac arrest 

– % delivering instructions 

– Time to CA recognition 

– Time to first compression 

 2. Dispatcher Assisted CPR 

Is he/she conscious 
and responding? 

Is he/she breathing 
normally? 

Probable cardiac arrest 

• Send maximum help 

• Begin telephone CPR 





 2. Dispatcher Assisted CPR 



 3. High Performance CPR 

• Correct hand position 
• Compression rate of 100-120 beats per minute 
• Depth of compression of 2 inches (5-6 cm) 
• Full recoil on the upstroke 
• 50:50 duty cycles 
• Ventilations of one second each 
• Minimal interruptions of CPR  (no pause to exceed 10 
seconds) 
• Intubation and IV start without pausing chest compressions 



Performance Goals: 
• Chest compressions given >90% of the available time 
• Rate 100-120 compressions per minute 
• Depth (if measurable) 5 cm 
• Full recoil on the upstroke 
• Pre-charging defibrillator prior to rhythm assessment 
• CPR immediate after shock 
• No pause in CPR greater than 10 seconds 
• Intubation and IV start without stopping CPR 
•“Practice like you play” to performance standards 
 



 3. High Performance CPR-pit crew 











 4. Rapid Dispatch 



從「電話鈴響的第1聲」到「派遣」
的時間 

派遣時間定義 



•In King County rapid dispatch is used 
in approximately 30 % of EMS calls 
 Dispatch time < 15 seconds 
 

 4. Rapid Dispatch 



• Begin to send some help as soon as it is clear any help is needed. 

– Can send initial responder prior to completion of the entire question 
sequence 

• Establish performance standards – 60 seconds 

• Package with T-CPR（DA-CPR） 

 

 

 

 

 4. Rapid Dispatch 



High Hanging Fruit 

• Voice record all attempted resuscitation 

• Police defibrillation - toolkit 

• Public access defibrillation - toolkit 

• Local foundation for training and QI -toolkit 

• Hypothermia 

• Culture of excellence 

• Measurement of professional resuscitation 

• Co-responder CPR & defibrillation 

• Smart technologies for CPR and AED 

• CPR/AED training in schools and community 

• Accountability to community 

• Culture of excellence 

Higher Hanging Fruit 
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 5. Measurement of Resuscitations 

• 在 CPR 期間使用視聽回饋
裝置，以便即時發揮最好的 
CPR 效果是合理的做法。 

• RCT Study ：透過聲音回
饋來監測按壓深度以及胸部
回彈情況，IHCA 病人的出
院存活率會提高 25% (54% 
versus 28.4%; P<0.001)。  
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出勤到交接 開機到醫院 
上車到醫院 

何時開始CPR？何時開始AED？ 

 5. Measurement of Resuscitations 



• 全部回顧：Review all resuscitations! 

• 如臨現場：Like being present at the scene  

• 解釋落差：Explain gaps in chest compression 

• 按壓分率：Accurately determine CPR fraction  

• 導入案例：Great teaching tool 

 5. Measurement of Resuscitations 
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 6. Police / Fire Co-Responder 

• Get buy-in from police, fire, and EMS 

• Dispatched at about same time as ambulance 

• Keep training simple (Hands-only CPR) 

• Provide positive feedback 



 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 

透過智慧型手機應用程式或簡訊提醒通知一般

民眾施救者可加快旁人的應變時間、提高旁觀

者 CPR 施行率、縮短去顫時間並提高 OHCA 

病人的出院存活率。 



 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 

• Alert the public  
• Smartphone apps exist for this task 
• PulsePoint, SMS Lifesavers, GoodSAM 
• Benefit shown in Stockholm in June 
2015 
• AED Registry might help – Premise 
information in CAD system, at minimum 



 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 



 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 



 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 

全民守護者 
https://reurl.cc/WL9547 
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 7. Smart Technology-全民守護者 
Benefit shown in Stockholm in June 2015 
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 7. Smart Technology-全民守護者 



 8. School and Community CPR-USA 

http://goo.gl/m9KcmC 

State has a 
requirement to 
teach CPR in school. 



 9. Accountability 



 9. Accountability-Seattle & King County 

• Transparency 

• Accountability 

• Community involvement and engagement 



Bystander CPR, AED usage rates and  
OHCA survival 2011-2016 in Singapore 

22.0% 

32.9% 

42.8% 

50.7% 
54.1% 

56.4% 

1.8% 1.9% 2.5% 3.6% 4.1% 4.6% 

11.6% 
13.4% 

15.2% 15.3% 

21.3% 
23.4% 

48 53 

73 
83 

125 

163 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

2011 2012 2013 2014 2015 2016 

Bystander CPR Bystander AED usage Utstein Survival Rates Total Survivors 

CPR: 2.5x ↑ 
AED :2.6x ↑ 
Utstein 2.0x ↑ 

 9. Accountability- Singapore 
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 9. Accountability- Taipei 
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生命之鏈 

生命之框 

 10. Culture of Excellence 

Team  

Agreed upon goals 

Feedback 

Leadership 



HOSPITAL 

• Cardiac resuscitation Center 

•Extracorporeal CPR  

•Post cardiac arrest care 

•Recovery and Survivorship After Cardiac Arrest 



• 2014 Arizona Cardiac Resuscitation Center 

Therapeutic hypothermia 

Primary PCI 

+/- ECMO 

Bypass 20 min 

 

Cardiac Resuscitation Center 



Cardiac Resuscitation Center 



Cardiac resuscitation Center 



Cardiac resuscitation Center 

24 h/d, 7d/wks 



Extracorporeal CPR 



Extracorporeal CPR 



Extracorporeal CPR 



Extracorporeal CPR 

• ECPR can be used as a salvage therapy for refractory cardiac 
arrest that does not respond to conventional Advanced Cardiac 
Life Support (ACLS) therapies.  

• ECPR can be deployed for both in-hospital and out-of-hospital 
cardiac arrest patients： 

– Out-of-hospital cardiac arrest survival salvaged with ECPR is about 20%.  

– In survivors, the neurological outcomes generally fall into CPC categories 
1 or 2.  

 
Stub, D. et al. Refractory cardiac arrest treated with mechanical CPR, hypothermia, ECMO and early reperfusion (the CHEER 
trial). Resuscitation 86, 88–94 (2015). [PMID25281189] 
Patricio, D. et al. Comparison of extracorporeal and conventional cardiopulmonary resuscitation: a retrospective propensity 
score matched study. Crit Care 23, 27 (2019). [PMID30691512] 

https://www.ncbi.nlm.nih.gov/pubmed/25281189
https://www.ncbi.nlm.nih.gov/pubmed/30691512


Extracorporeal CPR 



Extracorporeal CPR 

• Factors at the bedside that almost certainly favor exclusion 

– Age >65 

– End-tidal CO2 less than 10 mmHg 

– Femoral cannulation impossible (e.g. iliacofemoral occlusion / occluded 
IVC filter / severe peripheral vascular disease) 

– Known aortic regurgitation > mild 

– Presence of pericardial effusion or tamponade with suspected aortic 
dissection 

 

 
Stub, D. et al. Refractory cardiac arrest treated with mechanical CPR, hypothermia, ECMO and early reperfusion (the CHEER 
trial). Resuscitation 86, 88–94 (2015). [PMID25281189] 
Patricio, D. et al. Comparison of extracorporeal and conventional cardiopulmonary resuscitation: a retrospective propensity 
score matched study. Crit Care 23, 27 (2019). [PMID30691512] 

https://www.ncbi.nlm.nih.gov/pubmed/25281189
https://www.ncbi.nlm.nih.gov/pubmed/30691512


Extracorporeal CPR 



Extracorporeal CPR 

• 沒有足夠證據支持於心跳停止
病人常規使用ECPR。 

• ECPR可於具有可能可逆性原
因之心跳停止時短期使用。
(2b-C-LD) 
 



成人心臟停止後照護流程  

 

SpO2 
PaCO2 

Check BP 

EKG 

北榮ACLS 小組公版講義 



成人心臟停止後照護流程  

 

北榮ACLS 小組公版講義 



心臟停止後神經功能預後 
• 應對心跳停止恢復後仍昏迷之病人，進行多模式神經預後評估， 

且不依賴單一檢查結果。 (1-B-NR) 

• 應當在病人恢復正常體溫至少 72 小時後，進行神經預後評估評

估。 (2a-B-NR) 

• 「2020 年準則」評估了 19 種不同的儀器治療以及具體結果，並

列出各自的證據。 

北榮ACLS 小組公版講義 



成人心臟停止後-多模式神經功能預後建議方法 

 

北榮ACLS 小組公版講義 



Recovery and Survivorship After Cardiac Arrest 

• 建議心臟停止存活者在出院前接受身體、
神經、心肺功能與認知障礙方面的多模式
復健評估與治療。 (1-C-LD) 

• 建議心臟停止存活者及其照護者接受全面
性跨職系診療的出院規劃，包括醫療與復
健治療建議以及恢復正常活動/工作的期
望。(1-C-LD) 

• 建議心臟停止存活者及其照護者接受焦
慮、抑鬱、創傷後壓力與疲倦方面的結構
化評估。(1-B-NR) 

• 在心臟停止事件後，對一般民眾施救者、
EMS 施行者和醫院的醫護人員進行事後簡
報，並安排轉診以接受後續的情緒性支
持，可能對上述人員的身心健康有益。
(2b-C-LD) 

北榮ACLS 小組公版講義 



全球復甦聯盟GRA│付諸十行 

1. 建立心跳停止登錄系統 

2. 實施電話指導CPR，並持續訓練與品質改善 

3. 實施高效能EMS CPR，並持續訓練與品質改善 

4. 開始推動快速派遣 

5. 使用電擊器記錄專業復甦（若可能的話，也同時錄音） 

6. 進行第一反應者AED計畫，包括警察，警衛和其他保安人員 

7. 運用智慧科技進一步推展民眾CPR與公眾電擊器計畫，通知心跳停止病人周遭的志願
者前往，以進行早期CPR與電擊去顫 

8. 將CPR與AED訓練列為學校與社區的必修課程 

9. 當責：向社區提供年度報告 

10.努力實現卓越文化 

 




