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COVID-19: Global



COVID-19: Taiwan

致死率: 3.08%



死亡案例分析與分類

• 死亡後才確診:在社區內

–確診者還沒被確診就已死亡

• 確診後迅速死亡，未接受治療:在自家/檢疫所/
防疫旅館

–居家隔離、檢疫所隔離、防疫旅館隔離

• 確診後，接受治療後死亡: 在醫院



From 台大王明鉅副院長 FB



2020年2月11日



疾病嚴重度分類:重度、危急症



疾病嚴重度分類:輕度、中度

COVID 19  Clinical management, Living guidance 25 January 2021, WHO



病程進展
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定義 (1)

• 隱形缺氧 (Silent hypoxia)
• 快樂缺氧 (Happy hypoxia)

• 隱形低血氧症 (Silent hypoxemia)

• 快樂低血氧症 (Happy hypoxemia)



定義 (2)

• 缺氧(Hypoxia)是身體組織含氧量少的情形，
是由低血氧症(Hypoxemia)引起的，也就是
血液中的氧氣濃度，低於正常水平。

–正常的動脈血氧濃度大約是75~100毫米汞柱
(mmHg)，若數值低於60 mmHg，就代表缺氧並
需給予氧氣治療

• 這兩者也可能是其他疾病導致呼吸和循環
困難的症狀。





SPO2: 79%
HR:82
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臨床表現

• 隱形:無症狀 (asymptomatic)、不自覺、或
快速惡化

• 缺氧的症狀:

–呼吸道問題: 呼吸困難、呼吸急促、咳嗽及哮喘

–心血管問題: 心跳加快

–腦部及精神問題: 頭痛及意識混亂

–皮膚: 顏色從櫻桃色轉至藍色

–其他: 坐立不安及出汗



From 蘇一峰醫師 FB
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Case 1: 45 y/o male





Case 2: 38 y/o male

• Nationality: Vietnam; Occupation: worker

– TOCC history: colleagues usually went to 萬華

• Present illness

– PCR (+) on 5/14

• After then, symptoms began; sent to our hospital (5/19)

• Fever, chills

• Muscle soreness

• Loss of smell and taste

• No dyspnea

30



Course and Treatment (1)

31

Nasal cannula 2 L/min

Room air SpO2: 93%

Levofloxacin IV

Dexamethasone 6mg

RDV ?

general malaise
severe dry cough

~8:00 SpO2: 88% (NC 
2L/min)

→ NC 5L/min
~09:00 SpO2: 91-93%

→ non-rebreathing 
mask
~11:00 SpO2: 96%, PaO2:
73.8

→ Elective 
intubation



Course and Treatment (2)

32

Levofloxacin IV

Dexamethasone 6mg

Remdesvir ? 

Pressure control mode Pressure support mode

Extubation

Nasal cannula 3 L/min

Transferred 
to ward
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Low PaO2 stimulate medulla to 
increase ventilation



PaO2 and PaCO2



Silent hypoxia (1)

• Clinical screening and management based on 
3 symptoms: Fever, Cough and Dyspnea  

• Dyspnea: 
– 1/3 of patients without dyspnea

– Dyspnea reported in 18.7% of 1099 hospitalized 
with COVID, many of whom showed abnormal CT 
scan (86%) and need O2 therapy (41%)

– In patients with abnormal radiologic finding 
consistent with COVID pneumonia, only 50% 
report dyspnea



• Some patients deteriorate rapidly and without 
warning

– More than 2/3 patients hospitalized in ICU come 
directly from home to ICU or admit to ICU after 
less than 3 days of stand ward hospitalization

• Many patients who later develop respiratory 
failure experienced hypoxemia and 
hypocapnia without sign of respiratory 
distress, particularly elderly patients

Silent hypoxia (2) 



Silent hypoxia (3) 

• Mechanism: not yet clear 

– Anosmia-hyposmia is a frequent clinical sign in 
COVID; Whether the virus has access to the brain
and contribute to the association between 
dyspnea and anosmia-hyposmia remain to be 
determinated

– Thrombi within the pulmonary vasculature

Anosmia: 嗅覺喪失











嗅覺喪失 味覺喪失

























“Acute Vascular Distress Syndrome, AVDS” in COVID-19 

• Hypocapnic hypoxia without dyspnea: R-to-L intrapulmonary shunt

– SARS-CoV-2 induce vascular proliferation in the lungs in 
anatomic and radiologic studies

– R-to-L shunt by contrast echo  without CXR lesions 

• R-to-L shunt will induce hypoxia >> a normal increase in ventilation. 
However, in face of a shunt, hyperventilation will not increase PaO2 
but will decrease PaCO2, with CO2 being more diffusible than O2. 

– Hypocapnia develop and abolish increasing ventilation and 
explaining the absence of respiratory efforts and dyspnea. 

• When lungs show GGO/consolidations, hypoxia could worsen but 
hypocapnia would lessen, with the consequent normalization of 
PaCO2 and the appearance of feelings of dyspnea













)

• Silent hypoxemia: Idiosyncratic action on receptors involved 
in chemosensitivity to oxygen

• These mechanisms include: 

– The way dyspnea and the respiratory centers respond to 
low levels of oxygen

– The way the prevailing PaCO2 blunts the brain’s response
to hypoxia

– Effects of Disease and Age on control of breathing

– Inaccuracy of pulse oximetry at low oxygen saturations

– Temperature-induced shifts in the oxygen dissociation 
curve
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No dyspnea







Conclusions

• Around 30% of the hypoxic patients (P/F <300) coming 
to ER due to COVID infection did not complain dyspnea

• The silent hypoxemic patients were characterized by a 
higher incidence of extra-pulmonary symptoms (mainly 
nausea and diarrhea) and , they were less severe than 
the dyspneic patients

• We speculate that the presence of dyspnea reflects the 
incipient development of edema within the lung and 
should be considered an unfavorable symptom that 
could trigger the decision to escalate the respiratory 
support in COVID
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(1) 英國虛擬病房

• 英國虛擬病房研究計劃「CO@h」（COVID Oximetry
@home，新冠肺炎在家監測）

• 「虛擬病房」就是將輕症患者分流在家隔離，並搭
配血氧儀監測其血氧濃度，病況惡化才即時送院。

• 「CO@h」計劃只要求患者每天使用脈搏血氧儀測
量血氧飽和度3次，無論是用專門的智慧型手機應
用程式、網站，或是紙筆，都可以記錄結果。

• 當血氧下降到93%或94%，病患就應該通知醫師。如
果監測到低於92%的結果，應該立即叫救護車，在
一小時內到院治療。



Pulse Oximeter (脈衝式血氧機)

• 夾在手指上，透過指甲床內紅血球對於紅外線及紅光的吸
收差異來計算血氧濃度，只要指甲乾淨、沒有塗指甲油、
指尖溫暖，是數值滿準確的非侵入性檢查，還可連續性偵
測血氧。









(2) 現在的台灣

• 於社區，找出潛在的已被感染者

–廣設篩檢站

• 於檢疫所/檢疫旅館，及早發現隱形缺氧與及
時偵測惡化

–轉送至醫院治療

• 於醫院，中重度及危急症接受適當的治療

–專責病房、負壓隔離病房

–專責ICU、ICU負壓隔離病房



Day  0 Day  3

Day  10 Day  15



(3) Modified 6 minute walking test 
(Exercise test)



2020



總結



Pulse Oximeter (脈衝式血氧機)

•要準確
–尤其在低血氧時



Silent Hypoxia

SpO2 (%)

Symptom

90% or 95 %

Noisy Hypoxia

Safe Area Anxiety Area

By 高國晉

Clinical Spectrum

Rapid deterioration





台灣抗COVID-19第一戰神:
亞東張厚台醫師



Thank you for your attention !

Q and A


