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大綱

• 2020年金鐘罩 253天 0 紀錄
– eTCB

• 2021年社區大流行總體分區分流
– 6 sigma

• 疫苗的迷思 –閥值組合策略
– Threshold-based bundle strategy

• 來自上天的訊息 -科學與人文的省思
– a life-altering COVID-19 pandemic
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動線管制
Traffic control bundle (TCB)

• 統合性感控策略六標準差 (核生化高規格)

– triage of patients into hospital 到醫院前分流

– zones of risks 汙染風險分區

– installation of alcohol dispensers at checkpoint 

hand disinfection 節點管制洗手

- Yen MY, et al. JHI ,2006.2,62:2:195 

- Yen MY, et al. Scand J Inf Dis, 2010,  

- Yen MY, et al. JHI, 2011, 2014



六標準差 6 Sigma 分流管理

越切越小 越好管理
Nothing is particularly hard if you divide it into small jobs. Henry Ford

repeated diversion and separating the flow of patients at multiple layers
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2020 COVID-19 (eTCB)

enhanced Traffic Control Bundling

• Schwartz J, King CC, Yen MY. Protecting health care workers during the COVID-19 
coronavirus outbreak-lessons from Taiwan‘s SARS response. Clin Infect Dis 2020 March 
12. doi:10.1093/cid/ciaa255 (312 citations)

• Yen MY, Schwartz J, Chen SY, King CC, Yang GY, Hsueh PR. Interrupting COVID-19 
transmission by implementing enhanced traffic control bundling: implications for global 
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doi.org/10.1016/j.jmii.2020.03.011 (102 citations) 

• Yen MY, Schwartz J, King CC, Lee CM, Hsueh PR. Recommendations for Protecting 
Against and Mitigating the COVID-19 Pandemic in Long-Term Care Facilities. J Microbiol 
Immunol Infect. 2020;53(3):447-453. doi: 10.1016/j.jmii.2020.04.003 (37 citations) 
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- Yen MY et al.  Int J Infect Dis 2021;110:469-478. 



• Alcoholic hand hygiene and face masks  among civilians in 2003/2020 



基層醫療與台灣防疫成功之關鍵因素
醫療體系是支持我們對抗疫情最重要的支點， 一定要守好

• 在室內公開場合或者大眾交通工具上會經常配戴口罩

• 在戶外會經常配戴口罩

• 進入一般商店餐廳或者商業大樓時，在門口接受酒精噴消雙手

• 隨身攜帶酒精或者其他乾洗手劑

• 在戶外公共場所以肥皂及水洗手的頻率明顯增加

• > 4 points Highly practiced prevention behavior group

• Recruited from primary care clinic

– OR: 1.43 (1.06-1.95) 95% CI



these participants were more likely to maintain such preventive behaviors

(new normal 防疫新生活) 

even if there were only sporadic or zero indigenous COVID-19 cases. 







2020, record of 253 days with 0 infection
Taiwan’s resilience against COVID-pandemic

eTCB + facemask + alc. hand hygiene
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• 2020年金鐘罩 253天0紀錄
– eTCB

• 2021年社區大流行總體分區分流
– 6 sigma

• 疫苗的迷思 –閥值組合策略
– Threshold-based bundle strategy

• 來自上天的訊息 -科學與人文的省思
– a life-altering COVID-19 pandemic
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疫調追著疫情跑
環媒 fomite transmission : 突破2公尺15分鐘的時空限制

動線管制 eTCB酒精洗手節點





6 sigma (σ) and eTCB 

sigma gap risk           control measures

2 σ.  95.0-97.0 3-5     % droplet  facemasks, NPIR

3 σ.  99.0-99.9 0.1-1.0  % contact/fomite hand hygiene, PPE  

6 σ.  99.9997 0.0003  % zero tolerance eTCB !!

By clearly delineating the different zones, ensuring appropriate PPE

checkpoint hand disinfection,  compliance with 100% hand hygiene 

Droplet/contact, fomite transmissions were eliminated to 3 ppm 

六標準差: 越分越細越好管理 (分艙)



Hospitals Need  HELP
2021/0512-0526

2021/0512-0526
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2021社區大流行應變與整備

• eTCB/6σ: triage before hospitals 到醫院前分流

–醫療總體分流 Triage of Healthcare Network

• eTCB/6σ: zones of risk

–次分區/分層管制分艙 Multi-layered Containment

• eTCB/6σ: checkpoint control

–民眾節點管制 mask/hand hygiene/personal eTCB

–閾值組合策略 Threshold-based bundle strategy



Triage before hospitals

Community screening center

or Hotels (mobile cabin hospitals)

Adapted from 



Triage before hospitals

Community screening center

進階版防疫旅館取代方艙醫院

Adapted from 

醫療總體分流
Triage of Healthcare Network

圍堵期 [精準疫調]個體到位，在社區傳播時轉化為篩檢為主之策略







大昌醫院戶外篩檢
站 黃俊凱醫師提供

社區篩檢站為樞紐之總體醫療分流設計
testing & triage

進階版防疫旅館
enhanced quarantine hotel and schools

as acute care site (ACS),/mobile cabin hospital 



防疫旅宿動線規畫與設計

顏慕庸

振興醫院/國立陽明交通大學

台灣感染管制學會/疾管署

https://www.youtube.com/playlist?list=PLTmvtd2-zdFEo8-jZAyVyHaUmNFQPApJM

https://www.youtube.com/playlist?list=PLTmvtd2-zdFEo8-jZAyVyHaUmNFQPApJM




Delta variants B 1.167.2

Omicron variants B 1.1.529
• 密切接觸者之定義改變

– High viral load, short incubation period, long tail of low CT value

– 足跡史
• 凡走過必留下足跡 同空間、單位、建築，發病前4天

• 同時段密閉/通風不良場所，250m內1 hr

• 110萬通細胞簡訊

• 勤洗手 (Hands) 三明治洗手法 (disinfect-touch-disinfect)

• 戴口罩 (Face)

• 社交距離 (Space)

• 新鮮空氣 (Fresh-Air) Limited air-borne transmission. 



2021社區大流行應變與整備

• eTCB/6σ: triage before hospitals

–醫療總體分流 Triage of Healthcare Network

• eTCB/6σ: zones of risk 汙染風險分區

–次分區/分層管制分艙 Multi-layered Containment

• eTCB/6σ: checkpoint control

–民眾節點管制 mask/hand hygiene/personal eTCB

–閾值組合策略 Threshold-based bundle strategy



Delta var. Sep. 2021





Multi-layered containment in Taiwan

Delta Var. Mini-lockdown



2021社區大流行應變與整備

• eTCB/6σ: triage before hospitals

–醫療總體分流 Triage of Healthcare Network

• eTCB/6σ: zones of risk

–次分區/分層管制分艙 Multi-layered Containment

• eTCB/6σ: checkpoint control 節點管制

–民眾節點管制 mask/hand hygiene/personal eTCB

–疫苗策略 Threshold-based bundle strategy





Delta Var. 

Sep. 2021
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• 來自上天的訊息 -科學與人文的省思
– a life-altering COVID-19 pandemic



第一劑覆蓋率？高風險第二劑?

• 1.2.3.4…劑，疫苗追著病毒跑

• 人類缺乏以疫苗對抗類似1918百年大疫的經驗
– 依歷史慣性施行全國一命的疫苗政策。

– 貧富國家分配不均(COVAX)、生產量能整備、通路配置失衡，

– 導致新冠病毒流竄於疫苗覆蓋率不足、公衛防治效能不佳的國
家地區，其Rt值螺旋上升而持續催化病毒變異。

– 失衡的全球疫苗接種策略成為激化病毒變種的引擎。(氣球擠壓
效應 ballon squeezing effect) Fist India, now Africa, who’s next?

• 閾值組合策略 Threshold-based bundle strategy，
– 組合物理、化學、生物性三大介入措施，防範變種病毒演化。





50
- Yen MY, Yen YF, Chen SY, et al. Int J Infect Dis 2021;110:469-478. 

https://doi.org/10.1016/j.ijid.2021.06.002

Threshold-based bundle strategy

- vaccinating the world

https://doi.org/10.1016/j.ijid.2021.06.002


51
- Yen MY, Yen YF, Chen SY, et al. Int J Infect Dis 2021;110:469-478. 

https://doi.org/10.1016/j.ijid.2021.06.002

Threshold-based bundle strategy

- vaccinating the world

https://doi.org/10.1016/j.ijid.2021.06.002


台灣防疫成功關鍵因素

• 17年經驗/有效邊境管制與公衛疫調檢疫

– Infrastructure

• Healthcare system vs Non-healthcare system

– 醫療與社區

• Top-down vs Bottom-up  政府與民間

• Face mask & Alcohol hand sanitizer

– 口罩與酒精

• 正確的疫苗優化策略

- Yen MY, Yen YF, Chen SY, et al. Int J Infect Dis 2021;110:469-478. 

https://doi.org/10.1016/j.ijid.2021.06.002

https://doi.org/10.1016/j.ijid.2021.06.002
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系統化思考 全球一命
Go Big !!! One Earth, One Health ! 

• The covid-19 pandemic is a lesson in humility for the world. 

It has shown us what devastation a novel pathogen can 

wreak, especially if we fail to come together in global 

solidarity. 

• One of the biggest lessons is that we must revamp the 

world’s collective response. This means improving how we 

collaborate, across all sectors, to protect the global population 

from a global threat. Tedros Adhanom. The BMJ Opinion. Sep 16. 2021

世界大同 禮記禮運篇



• Prediction 評估
– stay alert with risk assessment

• Preparedness 整備
– surveillance, early detection

– surge capacity/ education/ exercise/ training/ BCP

• Response 應變
– Containment/mitigation/eTCB/Vaccination

• Recovery 復原
– CQI, the cycle of 2p2r has kept Taiwan improving its pandemic 

preparedness. the system has been repeatedly activated and 

boosted through H5N1, 2009 pandemic, H7N9, MERS,EVD, etc. 

– COVID-19 is just another challenge among many others in past 17 

years. 

Crisis Management

early deployment !

大系統



跳脫框架之思維能力
• 科學的定義，破壞性創新與2P2R危機管理

– 科學的疆界，實證累積滾動的疆界突破

• 老天的訊息，人類的謙卑，地球的休養生息

• AI/ML 視訊科技及缺乏接觸的統感問題
– 偏鄉弱勢教育網路資源匱乏，家庭親子雙向互動支持

– 回歸身心靈的人文醫學

– 病人與世隔絕的診療環境

– 檢疫隔離與人文醫學倫理的省思。

• 世界大同，全球一命 One Earth, One Health !



中央與地方之分工治理

• Think globally, react locally

• 傳染病防治法 (最高階)

– 政治環境背景 (社群聲量假新聞)

– 個人特質

• Leadership and communication

• Layered containment次分區分層管制



後疫人文與地方治理之省思

• 非封城之台灣模式

• 恢復社會經濟正常運作:市場活絡各行業，特別是餐飲與服務業

• 曼哈頓: 28%員工重返辦公室，原有的上班工作模式在疫情過後
已然改變，而且有回不去的趨勢

• 商辦空間租售市場警鐘大響，空租現象創下30年來首見，減少稅
收影響總體預算另找出路

• 工作模式改變、COP26 2050零排放影響、元宇宙發展無限可能、
少子化及年輕世代傾向斜桿生涯的趨勢

中山大學E5 盧明志



後疫人文與地方治理之省思

• 未來大都市交通建設、商辦建築與大型賣場、公共設施與大型學校可
能漸漸退場，轉變成生態環境與休憩空間

• 城鄉發展出現共同鏈結點，人們不再群聚大都市。過去具備消費、醫
療、文化活動與教育機會等，如今線上就可取代與提供

• 基礎取代奢華，空間取代實體。自然生態回到主體，經濟配合發展

• 經濟、改變、社會、生活模式改變…… 

• 人類過去經歷農業、工業、科技革命後的第四次革命，生態永續革命
即將上場

中山大學E5 盧明志




