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COVID-19 版
COVID-19 的爆發及持續激增已經影響到世界各地的
醫療機構。使用Optiflow ™ 經鼻高流量氧氣濕化治療
（NHF）療法治療病患，而其與傳播風險的關聯仍然
受到挑戰。

「及時需要 [NHF] 的病人... 由於他們有產生氣溶膠的傾向，他們可能具有很高的疾病傳播風險，但我們找不到暫緩或
延遲他們接受 [這種療法] 的依據。相反，我們的結論是，呼吸道活動本身是氣溶膠產生的主要模式，並且比目前廣泛
認可的傳播風險更大。」- Wilson et al. Anaesthesia.2021.1

摘要

以下已成為 COVID-19 臨床管理的雙重主要目標：

• 改善病患的治療成效，例如避免氣管插管。

• 保障醫護人員 （HCW） 的安全，例如避免院內感染的增加。

總結，COVID-19 實證指引2-9 、已發表的 NHF 使用經驗10-22、醫護人員感染的臨床觀察結果10-11,18,21-23 、呼出顆粒擴散的試

驗性研究1,24-42以及專家建議43-50指出：

• 對於由病毒性肺炎引起的低氧血症病患（如 COVID-19），建議採用 NHF 給予呼吸輔助。10-22

• 目前不認為 NHF 會經由接觸、飛沫噴濺或空氣傳播路徑，增加 HCW 感染的風險:10-11,18,21-23

 » 在醫院準備建議中倡導使用 NHF。24,43-45

 » 應依據新出現的證據下討論產生氣溶膠程序 (AGP) 的範例。1,41-49 

 » 咳嗽現在被認為是相對較高風險的呼吸運動，因此可以考慮所有形式的呼吸治療。1,25,37,40-42,46-47,50
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改善病患療效

使用 NHF 來改善 COVID-19 病患的治療效果已經在發表的文獻中有據可查：

實證指引

已發表建議為 COVID-19 病患使用 NHF 的實證指引之組織數量持續增加：

• 世界衛生組織2

• 美國國家衛生研究院 3 

• 中華人民共和國國家衛生委員會4

• 敗血症存活運動5 

• 澳大利亞和紐西蘭重症監護協會6

• 歐洲呼吸學會7

• 國際專家共識聲明8 

• 由法國各種重症監護團體之成員所組成的小組之專家建議9

有關 COVID-19 病患結果的觀察研究

由於 NHF 已被用作整個大流行中的呼吸輔助，因此其對病患結果影響之臨床觀察已經過同儕審查、發表並持續在 
出現。10-22 

已觀察到對 COVID-19 病患使用 NHF 時：

使用「[NHF] 與 COVID-19 感染病患使用侵入性呼吸器和整體死亡率降低有關。」 - Patel et al. 2020.10

• 避免10-13,19 和幫助病患預防使用機械通氣13-16 

• 降低死亡率。10,14 

• 在 ICU 環境外成功使用。16-18 

• 縮短住院時間。19-20
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維護醫護人員的安全

總體來說，臨床觀察， 10-11,18,21-23 調查性研究 1,24-42 和專家意見 43-50 顯示，NHF 不認為會使HCWs 感染的風險增加。

Wilson et al. 2021  1 比較呼吸活動、非侵入性呼吸輔助和面罩對氣溶膠產生的影響。該發表的研究是第一個成功地從整個
呼吸氣體中得到數據的文獻。研究結果如下圖所示。 

呼吸活動的總顆粒數比較 *
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* 從Wilson et al. 2021 整理的數據1  
† FEV：強制用力吐氣量。用為代替有症狀的呼吸困難和肺部塌陷的數字。 

專家意見

NHF 的倡導

Wilson et al. 的發表文獻 1 增加了專家的研究機構 24,43-45 倡導為 COVID-19 病患使用 NHF ：

「 ...管理者及政策制定者必須考慮修改方案，不僅要允許，而且實際上應該鼓勵使用 [NHF] 治療嚴重低氧血症 COVID-19 
病患，尤其在沒有此項選擇的情況下，病患會使用[機械換氣]，」。- Gershengorn et al. 2020.24
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NHF 設定為 60 L/min

https://www.fphcare.com
https://www.fphcare.com
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33049156/


www.fphcare.com

AGP 範例

文獻 1,42 和論文 41,46-49 質疑術語 AGP 的準確性和有用性，
特別強調將 NHF 等呼吸輔助療法歸類為 AGP：

「最近的數據提出了疑問，是否目前被列為 AGP 的 
程序，包括氣管插管和拔管、非侵襲式通氣和高流量 
鼻氧，真的會產生氣溶膠。」 – Cook et al. 2021.47

「我們建議停止使用氣溶膠產生程序 (AGP) 此詞，因為
它是 [不] 準確（許多這些程序不會在大於咳嗽的動作時
產生氣溶膠），意味著氣溶膠排放只是從特定的程序 
（而不是在正常呼吸事件期間產生），可能會錯誤識別

感染風險的來源，並將二進制定義應用於一個更複雜的

情況。」– Hamilton et al. 2021.41

對 HCWs 的病患有關風險

研究人員和專家已考慮過 COVID-19 病患呼吸活動 
（如咳嗽）產生的氣溶膠，以及其對醫護人員的 
風險：1,25,37,40-42,46-47,50

「我們已經證明，在常見的用力呼吸活動期間，每分鐘

的排放量通常比 [NHF] 和 [NIV]（目前被列為氣溶膠產生
程序）期間大一到兩個數量級。重要的是，當這些療法

用於模仿呼吸道疾病的用力呼吸 活動時，排放量與單獨
活動相比時會減少。」- Wilson et al. 2021.1 

「呼吸道排發出的氣溶膠似乎並沒有因 [NHF] 增加。 
雖然直接的比較是有複雜性，但咳嗽似乎是會產生大量

的氣溶膠，其大小範圍與 SARS-CoV-2 空氣傳播可相容。
因此，在 COVID-19 病患咳嗽的所有地區內，SARS-CoV-2 
的氣溶膠化風險都很可能是高的。個人防護裝備政策的

指引應反映這些最新的風險。」– Hamilton et al. 2021.42

有用的詞彙
顆粒： 

具有實體尺寸的物質，例如水蒸氣 
分子、病原體（病毒或細菌）、 
氣溶膠或飛沫。 

水蒸氣分子： 
H2O 的氣態顆粒。 
尺寸：<0.001 微米。

病毒：

僅在活細胞中複製的傳染媒介物。 
尺寸：0.017 – 0.3 微米。

細菌： 
傳染性生物。 
尺寸：0.2 – 10 微米。

氣溶膠： 
很小的液體顆粒，通常懸浮在空 
氣中。 
尺寸：最大約 5 微米。

 飛沫： 

較大的液體顆粒，通常落在地面上。

尺寸：約 5 微米。

醫用顆粒： 
包含懸浮藥劑（如 salbutomol ） 
的氣溶膠或飛沫，用於輸送給病患。

醫用氣溶膠：

足夠小的醫用顆粒，可以輸送到病患

的下氣道或肺部。

生物顆粒： 
病患在呼氣過程中排出的氣溶膠或 
飛沫，其中包括生物材料（例如懸浮

的病原體）。

生物氣溶膠：

非常小的生物顆粒，通常懸浮在空 
氣中。 
尺寸：最大約 5 微米。

生物飛沫：

較大的生物顆粒，通常會落在地 
面上。 
尺寸：約 5 微米。

生物氣溶膠產生過程：

此過程包含已知的病患呼吸道將液體

分解成氣溶膠大小顆粒的互動作用。

生物氣溶膠的擴散過程：

一種不能將液體分解為氣溶膠，但可

以讓在正常呼吸道功能下產生的生物

氣溶膠擴散的過程。

https://www.fphcare.com
https://www.fphcare.com
https://pubmed.ncbi.nlm.nih.gov/33509933/
https://pubmed.ncbi.nlm.nih.gov/33965002/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://www.medrxiv.org/content/10.1101/2021.01.29.21250552v1


F&P、Optiflow 和 Airvo 是 Fisher & Paykel Healthcare Limited 的商標 
620213 REV C © 2021 Fisher & Paykel Healthcare Limited zht

如欲得到更多資訊，請瀏覽 F&P 網頁： 
www.fphcare.com/COVID-19 或點擊以下超連結。

www.fphcare.com

1.	 Wilson NM, Marks GB, Eckhardt A, et al. The effect of 
respiratory activity, non-invasive respiratory support and 
facemasks on aerosol generation and its relevance to 
COVID-19. Anaesthesia. 2021 Mar 30;10.1111/anae.15475.

2.	 World Health Organization COVID-19 Clinical management: 
living guidance. 25 January 2021. Available from: 
https://www.who.int/publications/i/item/WHO-2019-
nCoV-clinical-2021-1/ [Accessed 5 Jul 2021].

3.	 National Institutes of Health. Coronavirus Disease 2019 
(COVID-19) Treatment Guidelines. Available from: https://www.
covid19treatmentguidelines.nih.gov/ [Accessed 5 Jul 2021]. 

4.	 National Health Commission of the People Republic of China. 
Diagnosis and Treatment Protocol for COVID-19 Patients 
(Tentative 8th Edition). Available from: http://en.nhc.gov.
cn/2020-09/07/c_81565.htm/ [Accessed 5 Jul 2021].

5.	 Alhazzani W, Evans L, Alshamsi F, et al. Surviving Sepsis 
Campaign Guidelines on the Management of Adults With 
Coronavirus Disease 2019 (COVID-19) in the ICU: First 
Update. Crit Care Med. 2021 Mar 1;49(3):e219-e234.

6.	 National COVID-19 Clinical Evidence Taskforce. Australian 
guidelines for the clinical care of people with COVID-19. Available 
from: https://covid19evidence.net.au/ [Accessed 5 Jul 2021].

7.	 Chalmers JD, Crichton ML, Goeminne PC, et al. Management 
of hospitalised adults with coronavirus disease 2019 
(COVID-19): a European Respiratory Society living 
guideline. Eur Respir J. 2021 Apr 15;57(4):2100048.

8.	 Nasa P, Azoulay E, Khanna AK, et al. Expert consensus 
statements for the management of COVID-19-
related acute respiratory failure using a Delphi 
method. Crit Care. 2021 Mar 16;25(1):106.

9.	 French Intensive Care Societies guidelines. Expert 
recommendations on the intensive care of patients during 
a SARS-CoV-2 epidemic. Available from: https://www.
srlf.org/article/coronavirus/ [Accessed 5 Jul 2021].

10.	 Patel M, Gangemi A, Marron R, et al. Retrospective 
analysis of high flow nasal therapy in COVID-19-related 
moderate-to-severe hypoxaemic respiratory failure. 
BMJ Open Respir Res. 2020;7(1):e000650.

11.	 Bonnet N, Martin O, Boubaya M, et al. High flow 
nasal oxygen therapy to avoid invasive mechanical 
ventilation in SARS-CoV-2 pneumonia: a retrospective 
study. Ann Intensive Care. 2021 Feb 27;11(1):37.

12.	 Agarwal A, Basmaji J, Muttalib F, et al. High-flow nasal 
cannula for acute hypoxemic respiratory failure in patients 
with COVID-19: systematic reviews of effectiveness 
and its risks of aerosolization, dispersion, and infection 
transmission. Can J Anaesth. 2020 Sep;67(9):1217-1248.

13.	 Demoule A, Vieillard Baron A, Darmon M, et al. High-Flow 
Nasal Cannula in Critically III Patients with Severe COVID-19. 
Am J Respir Crit Care Med. 2020 Oct 1;202(7):1039-1042.

14.	 Anesi GL, Jablonski J, Harhay MO, et al. Characteristics, 
Outcomes, and Trends of Patients With COVID-19-Related 
Critical Illness at a Learning Health System in the United 
States. Ann Intern Med. 2021 May;174(5):613-621. 

15.	 Wendel Garcia PD, Aguirre-Bermeo H, Buehler PK, et al. 
Implications of early respiratory support strategies on disease 
progression in critical COVID-19: a matched subanalysis of the 
prospective RISC-19-ICU cohort. Crit Care. 2021 May 25;25(1):175.

16.	 Calligaro GL, Lalla U, Audley G, et al. The utility of high-
flow nasal oxygen for severe COVID-19 pneumonia in 
a resource-constrained setting: A multi-centre prospective 
observational study. EClinicalMedicine. 2020 Nov;28:100570.

17.	 Franco C, Facciolongo N, Tonelli R, et al. Feasibility and 
clinical impact of out-of-ICU noninvasive respiratory 
support in patients with COVID-19-related pneumonia. 
Eur Respir J. 2020 Nov 5;56(5):2002130.

18.	 Guy T, Créac’hcadec A, Ricordel C, et al. High-flow nasal 
oxygen: a safe, efficient treatment for COVID-19 patients 
not in an ICU. Eur Respir J. 2020 Nov 12;56(5):2001154.

19.	 Mellado-Artigas R, Ferreyro BL, Angriman F, et al. High-
flow nasal oxygen in patients with COVID-19-associated 
acute respiratory failure. Crit Care. 2021 Feb 11;25(1):58.

20.	Deng L, Lei S, Jiang F, et al. (2020). The Outcome Impact of Early 
vs Late HFNC Oxygen Therapy in Elderly Patients with COVID-19 
and ARDS. medRxiv. https://doi.org/10.1101/2020.05.23.20111450

21.	 Vianello A, Arcaro G, Molena B, et al. High-flow nasal 
cannula oxygen therapy to treat patients with hypoxemic 
acute respiratory failure consequent to SARS-CoV-2 
infection. Thorax. 2020 Nov;75(11):998-1000.

22.	Duan J, Chen B, Liu X, et al. Use of high-flow nasal 
cannula and noninvasive ventilation in patients with 
COVID-19: A multicenter observational study. Am 
J Emerg Med. 2020 Jul 29:S0735-6757(20)30666-5.

23.	Westafer LM, Soares WE 3rd, Salvador D, et al. No 
evidence of increasing COVID-19 in health care workers 
after implementation of high flow nasal cannula: A safety 
evaluation. Am J Emerg Med. 2021 Jan;39:158-161.

24.	Gershengorn HB, Hu Y, Chen JT, et al. The Impact of 
High-Flow Nasal Cannula Use on Patient Mortality and 
the Availability of Mechanical Ventilators in COVID-19. 
Ann Am Thorac Soc. 2021 Apr;18(4):623-631.

25.	Gaeckle NT, Lee J, Park Y, et al. Aerosol Generation from the 
Respiratory Tract with Various Modes of Oxygen Delivery. 
Am J Respir Crit Care Med. 2020 Oct 15;202(8):1115-1124.

26.	Bem RA, van Mourik N, Klein-Blommert R, et al. Risk of Aerosol 
Formation During High-Flow Nasal Cannula Treatment in 
Critically Ill Subjects. Respir Care. 2021 Jun;66(6):891-896.

27.	 Li J, Fink JB, Elshafei AA, et al. Placing a mask on COVID-19 
patients during high-flow nasal cannula therapy reduces aerosol 
particle dispersion. ERJ Open Res. 2021 Jan 25;7(1):00519-2020.

28.	Iwashyna T, Boehman A, Capecelatro J, et al. (2020). 
Variation in Aerosol Production Across Oxygen Delivery 
Devices in Spontaneously Breathing Human Subjects. 
medRxiv. https://doi.org/10.1101/2020.04.15.20066688

29.	Jermy MC, Spence CJT, Kirton R, et al. Assessment of dispersion 
of airborne particles of oral/nasal fluid by high flow nasal 
cannula therapy. PLoS One. 2021 Feb 12;16(2):e0246123.

30.	Kotoda M, Hishiyama S, Mitsui K, et al. Assessment of the 
potential for pathogen dispersal during high-flow nasal 
therapy. J Hosp Infect. 2020 Apr;104(4):534-537.

31.	 Leung CCH, Joynt GM, Gomersall CD, et al. Comparison 
of high-flow nasal cannula versus oxygen face mask 
for environmental bacterial contamination in critically 
ill pneumonia patients: a randomized controlled 
crossover trial. J Hosp Infect. 2019 Jan;101(1):84-87.

32.	Miller DC, Beamer P, Billheimer D, et al. Aerosol Risk with 
Noninvasive Respiratory Support in Patients with COVID-19. 
J Am Coll Emerg Physicians Open. 2020 May 21;1(4):521–6.

33.	McGain F, Humphries RS, Lee JH, et al. Aerosol generation 
related to respiratory interventions and the effectiveness of 
a personal ventilation hood. Crit Care Resusc. 2020 May 26.

34.	Gall ET, Laguerre A, Noelck M, et al. (2020). Aerosol generation 
in children undergoing high flow nasal cannula therapy. 
medRxiv. https://doi.org/10.1101/2020.12.10.20245662

35.	Hui DS, Chow BK, Lo T, et al. Exhaled air dispersion during 
high-flow nasal cannula therapy versus CPAP via different 
masks. Eur Respir J. 2019 Apr 11;53(4):1802339.

36.	Loh NW, Tan Y, Taculod J, et al. The impact of high-
flow nasal cannula (HFNC) on coughing distance: 
implications on its use during the novel coronavirus disease 
outbreak. Can J Anaesth. 2020 Jul;67(7):893-894.

37.	 Hamada S, Tanabe N, Inoue H, et al. Wearing of medical mask 
over the high-flow nasal cannula for safer oxygen therapy in 
the COVID-19 era. Pulmonology. 2021 Mar-Apr;27(2):171-173.

38.	Dellweg D, Kerl J, Gena AW, et al. Exhalation Spreading 
During Nasal High-Flow Therapy at Different Flow 
Rates. Crit Care Med. 2021 Jul 1;49(7):e693-e700.

39.	Kaur R, Weiss TT, Perez A, et al. Practical strategies 
to reduce nosocomial transmission to healthcare 
professionals providing respiratory care to patients 
with COVID-19. Crit Care. 2020 Sep 23;24(1):571.

40.	Takazono T, Yamamoto K, Okamoto R, et al. Effects of 
surgical masks on droplet dispersion under various oxygen 
delivery modalities. Crit Care. 2021 Feb 27;25(1):89.

41.	 Hamilton F, Arnold D, Bzdek BR, et al. Aerosol generating 
procedures: are they of relevance for transmission of 
SARS-CoV-2? Lancet Respir Med. 2021 Jul;9(7):687-689.

42.	Hamilton F, Gregson F, Arnold D, et al. (2021). Aerosol 
emission from the respiratory tract: an analysis of 
relative risks from oxygen delivery systems. medRxiv. 
https://doi.org/10.1101/2021.01.29.21250552

43.	Lyons C, Callaghan M. The use of high-flow nasal oxygen 
in COVID-19. Anaesthesia. 2020 Jul;75(7):843-847.

44.	Li J, Fink JB, Ehrmann S. High-flow nasal cannula for 
COVID-19 patients: low risk of bio-aerosol dispersion. 
Eur Respir J. 2020 May 14;55(5):2000892.

45.	Li J, Fink JB, Ehrmann S. High-flow nasal cannula 
for COVID-19 patients: risk of bio-aerosol dispersion. 
Eur Respir J. 2020 Oct 8;56(4):2003136.

46.	Dhand R, Li J. Coughs and Sneezes: Their Role in Transmission 
of Respiratory Viral Infections, Including SARS-CoV-2. 
Am J Respir Crit Care Med. 2020 Sep 1;202(5):651-659.

47.	Cook TM, El-Boghdadly K, Brown J, et al. The safety of 
anaesthetists and intensivists during the first COVID-19 
surge supports extension of use of airborne protection PPE 
to ward staff. Clin Med (Lond). 2021 Mar;21(2):e137-e139.

48.	Morgensten J. 5 Dec 2020. “Aerosol Generating Medical 
Procedure” is a faulty paradigm.’ first10em.com.  
https://first10em.com/aerosol-generating-medical-
procedure-is-a-faulty-paradigm/ [Accessed 5 Jul 2021].

49.	Torjesen I. Covid-19: Risk of aerosol transmission to 
staff outside of intensive care is likely to be higher 
than predicted. BMJ. 2021 Feb 5;372:n354.

50.	Addleman S, Leung V, Asadi L, et al. Mitigating 
airborne transmission of SARS-CoV-2. CMAJ. 
2021 Jul 5;193(26):E1010-E1011.

https://www.fphcare.com/COVID-19
https://www.fphcare.com
https://www.fphcare.com
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://pubmed.ncbi.nlm.nih.gov/33784793/
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-1
https://www.covid19treatmentguidelines.nih.gov/
https://www.covid19treatmentguidelines.nih.gov/
https://www.covid19treatmentguidelines.nih.gov/
http://en.nhc.gov.cn/2020-09/07/c_81565.htm
http://en.nhc.gov.cn/2020-09/07/c_81565.htm
http://en.nhc.gov.cn/2020-09/07/c_81565.htm
http://en.nhc.gov.cn/2020-09/07/c_81565.htm
https://journals.lww.com/ccmjournal/Fulltext/2021/03000/Surviving_Sepsis_Campaign_Guidelines_on_the.21.aspx
https://journals.lww.com/ccmjournal/Fulltext/2021/03000/Surviving_Sepsis_Campaign_Guidelines_on_the.21.aspx
https://journals.lww.com/ccmjournal/Fulltext/2021/03000/Surviving_Sepsis_Campaign_Guidelines_on_the.21.aspx
https://journals.lww.com/ccmjournal/Fulltext/2021/03000/Surviving_Sepsis_Campaign_Guidelines_on_the.21.aspx
https://www.anzics.com.au/coronavirus-guidelines/
https://www.anzics.com.au/coronavirus-guidelines/
https://www.anzics.com.au/coronavirus-guidelines/
https://pubmed.ncbi.nlm.nih.gov/33692120/
https://pubmed.ncbi.nlm.nih.gov/33692120/
https://pubmed.ncbi.nlm.nih.gov/33692120/
https://pubmed.ncbi.nlm.nih.gov/33692120/
https://pubmed.ncbi.nlm.nih.gov/33726819/
https://pubmed.ncbi.nlm.nih.gov/33726819/
https://pubmed.ncbi.nlm.nih.gov/33726819/
https://pubmed.ncbi.nlm.nih.gov/33726819/
https://www.srlf.org/article/coronavirus
https://www.srlf.org/article/coronavirus
https://www.srlf.org/article/coronavirus
https://www.srlf.org/article/coronavirus
https://pubmed.ncbi.nlm.nih.gov/32847947/
https://pubmed.ncbi.nlm.nih.gov/32847947/
https://pubmed.ncbi.nlm.nih.gov/32847947/
https://pubmed.ncbi.nlm.nih.gov/32847947/
https://pubmed.ncbi.nlm.nih.gov/33638752/
https://pubmed.ncbi.nlm.nih.gov/33638752/
https://pubmed.ncbi.nlm.nih.gov/33638752/
https://pubmed.ncbi.nlm.nih.gov/33638752/
https://pubmed.ncbi.nlm.nih.gov/32542464/
https://pubmed.ncbi.nlm.nih.gov/32542464/
https://pubmed.ncbi.nlm.nih.gov/32542464/
https://pubmed.ncbi.nlm.nih.gov/32542464/
https://pubmed.ncbi.nlm.nih.gov/32542464/
https://pubmed.ncbi.nlm.nih.gov/32758000/
https://pubmed.ncbi.nlm.nih.gov/32758000/
https://pubmed.ncbi.nlm.nih.gov/32758000/
https://pubmed.ncbi.nlm.nih.gov/33460330/
https://pubmed.ncbi.nlm.nih.gov/33460330/
https://pubmed.ncbi.nlm.nih.gov/33460330/
https://pubmed.ncbi.nlm.nih.gov/33460330/
https://pubmed.ncbi.nlm.nih.gov/34034782/
https://pubmed.ncbi.nlm.nih.gov/34034782/
https://pubmed.ncbi.nlm.nih.gov/34034782/
https://pubmed.ncbi.nlm.nih.gov/34034782/
https://pubmed.ncbi.nlm.nih.gov/33043285/
https://pubmed.ncbi.nlm.nih.gov/33043285/
https://pubmed.ncbi.nlm.nih.gov/33043285/
https://pubmed.ncbi.nlm.nih.gov/33043285/
https://pubmed.ncbi.nlm.nih.gov/32747398/
https://pubmed.ncbi.nlm.nih.gov/32747398/
https://pubmed.ncbi.nlm.nih.gov/32747398/
https://pubmed.ncbi.nlm.nih.gov/32747398/
https://pubmed.ncbi.nlm.nih.gov/32859678/
https://pubmed.ncbi.nlm.nih.gov/32859678/
https://pubmed.ncbi.nlm.nih.gov/32859678/
https://pubmed.ncbi.nlm.nih.gov/33573680/
https://pubmed.ncbi.nlm.nih.gov/33573680/
https://pubmed.ncbi.nlm.nih.gov/33573680/
https://www.medrxiv.org/content/10.1101/2020.05.23.20111450v1
https://www.medrxiv.org/content/10.1101/2020.05.23.20111450v1
https://www.medrxiv.org/content/10.1101/2020.05.23.20111450v1
https://pubmed.ncbi.nlm.nih.gov/32703883/
https://pubmed.ncbi.nlm.nih.gov/32703883/
https://pubmed.ncbi.nlm.nih.gov/32703883/
https://pubmed.ncbi.nlm.nih.gov/32703883/
https://pubmed.ncbi.nlm.nih.gov/33046296/
https://pubmed.ncbi.nlm.nih.gov/33046296/
https://pubmed.ncbi.nlm.nih.gov/33046296/
https://pubmed.ncbi.nlm.nih.gov/33046296/
https://pubmed.ncbi.nlm.nih.gov/33059983/
https://pubmed.ncbi.nlm.nih.gov/33059983/
https://pubmed.ncbi.nlm.nih.gov/33059983/
https://pubmed.ncbi.nlm.nih.gov/33059983/
https://pubmed.ncbi.nlm.nih.gov/33049156/
https://pubmed.ncbi.nlm.nih.gov/33049156/
https://pubmed.ncbi.nlm.nih.gov/33049156/
https://pubmed.ncbi.nlm.nih.gov/33049156/
https://pubmed.ncbi.nlm.nih.gov/32822208/
https://pubmed.ncbi.nlm.nih.gov/32822208/
https://pubmed.ncbi.nlm.nih.gov/32822208/
https://pubmed.ncbi.nlm.nih.gov/33536316/
https://pubmed.ncbi.nlm.nih.gov/33536316/
https://pubmed.ncbi.nlm.nih.gov/33536316/
https://pubmed.ncbi.nlm.nih.gov/33527076/
https://pubmed.ncbi.nlm.nih.gov/33527076/
https://pubmed.ncbi.nlm.nih.gov/33527076/
https://www.medrxiv.org/content/10.1101/2020.04.15.20066688v1?__cf_chl_jschl_tk__=c36a81348d73bec85e5e33145ad24c0d0982fb46-1623820143-0-AYSUmJTyIeYfv-6mstiVGIe0YIF8OTqF1QdNTLwArWx57cVskx2gJDeElXCwIQ45cWMVLtiAFQyq7bdmwEUr9-5T4qz9tc--SVvZ3IgoppQ-lVsSB15G-M5FMFMlEZUZv4l5DSOfG_o-LoNhksQ23ax22qqmyyGOKQp_EwXkLUKxvTBOwQ-UMrktZ9TGVZ2RASHzlKZyy5vNv5l3A-PtqM6h6U8rIaq4gUX0N96S4RKYsJNTFF8osPW_eIiLx_JCZ93Ne6oJWU2rO2qr9h-8_pavvA1bq4jSg9Dz8jNI2WKtgI3lfEQ5dNvU9IJesKlS7hFgqPEPS8s3C7PZJUiYw7QvuDkbqW7b7Ouggklbl2ONY8Khwadqm9HKZBcKpKUtIlyW0WTrFeFxx547SmtF1yymr_BJQgxmPl_y7djk8GAhCiF4i33LADwFTwaRKrQaXw
https://www.medrxiv.org/content/10.1101/2020.04.15.20066688v1?__cf_chl_jschl_tk__=c36a81348d73bec85e5e33145ad24c0d0982fb46-1623820143-0-AYSUmJTyIeYfv-6mstiVGIe0YIF8OTqF1QdNTLwArWx57cVskx2gJDeElXCwIQ45cWMVLtiAFQyq7bdmwEUr9-5T4qz9tc--SVvZ3IgoppQ-lVsSB15G-M5FMFMlEZUZv4l5DSOfG_o-LoNhksQ23ax22qqmyyGOKQp_EwXkLUKxvTBOwQ-UMrktZ9TGVZ2RASHzlKZyy5vNv5l3A-PtqM6h6U8rIaq4gUX0N96S4RKYsJNTFF8osPW_eIiLx_JCZ93Ne6oJWU2rO2qr9h-8_pavvA1bq4jSg9Dz8jNI2WKtgI3lfEQ5dNvU9IJesKlS7hFgqPEPS8s3C7PZJUiYw7QvuDkbqW7b7Ouggklbl2ONY8Khwadqm9HKZBcKpKUtIlyW0WTrFeFxx547SmtF1yymr_BJQgxmPl_y7djk8GAhCiF4i33LADwFTwaRKrQaXw
https://www.medrxiv.org/content/10.1101/2020.04.15.20066688v1?__cf_chl_jschl_tk__=c36a81348d73bec85e5e33145ad24c0d0982fb46-1623820143-0-AYSUmJTyIeYfv-6mstiVGIe0YIF8OTqF1QdNTLwArWx57cVskx2gJDeElXCwIQ45cWMVLtiAFQyq7bdmwEUr9-5T4qz9tc--SVvZ3IgoppQ-lVsSB15G-M5FMFMlEZUZv4l5DSOfG_o-LoNhksQ23ax22qqmyyGOKQp_EwXkLUKxvTBOwQ-UMrktZ9TGVZ2RASHzlKZyy5vNv5l3A-PtqM6h6U8rIaq4gUX0N96S4RKYsJNTFF8osPW_eIiLx_JCZ93Ne6oJWU2rO2qr9h-8_pavvA1bq4jSg9Dz8jNI2WKtgI3lfEQ5dNvU9IJesKlS7hFgqPEPS8s3C7PZJUiYw7QvuDkbqW7b7Ouggklbl2ONY8Khwadqm9HKZBcKpKUtIlyW0WTrFeFxx547SmtF1yymr_BJQgxmPl_y7djk8GAhCiF4i33LADwFTwaRKrQaXw
https://www.medrxiv.org/content/10.1101/2020.04.15.20066688v1?__cf_chl_jschl_tk__=c36a81348d73bec85e5e33145ad24c0d0982fb46-1623820143-0-AYSUmJTyIeYfv-6mstiVGIe0YIF8OTqF1QdNTLwArWx57cVskx2gJDeElXCwIQ45cWMVLtiAFQyq7bdmwEUr9-5T4qz9tc--SVvZ3IgoppQ-lVsSB15G-M5FMFMlEZUZv4l5DSOfG_o-LoNhksQ23ax22qqmyyGOKQp_EwXkLUKxvTBOwQ-UMrktZ9TGVZ2RASHzlKZyy5vNv5l3A-PtqM6h6U8rIaq4gUX0N96S4RKYsJNTFF8osPW_eIiLx_JCZ93Ne6oJWU2rO2qr9h-8_pavvA1bq4jSg9Dz8jNI2WKtgI3lfEQ5dNvU9IJesKlS7hFgqPEPS8s3C7PZJUiYw7QvuDkbqW7b7Ouggklbl2ONY8Khwadqm9HKZBcKpKUtIlyW0WTrFeFxx547SmtF1yymr_BJQgxmPl_y7djk8GAhCiF4i33LADwFTwaRKrQaXw
https://pubmed.ncbi.nlm.nih.gov/33577565/
https://pubmed.ncbi.nlm.nih.gov/33577565/
https://pubmed.ncbi.nlm.nih.gov/33577565/
https://pubmed.ncbi.nlm.nih.gov/31759093/
https://pubmed.ncbi.nlm.nih.gov/31759093/
https://pubmed.ncbi.nlm.nih.gov/31759093/
https://pubmed.ncbi.nlm.nih.gov/30336170/
https://pubmed.ncbi.nlm.nih.gov/30336170/
https://pubmed.ncbi.nlm.nih.gov/30336170/
https://pubmed.ncbi.nlm.nih.gov/30336170/
https://pubmed.ncbi.nlm.nih.gov/30336170/
https://pubmed.ncbi.nlm.nih.gov/32838370/
https://pubmed.ncbi.nlm.nih.gov/32838370/
https://pubmed.ncbi.nlm.nih.gov/32838370/
https://pubmed.ncbi.nlm.nih.gov/32475101/
https://pubmed.ncbi.nlm.nih.gov/32475101/
https://pubmed.ncbi.nlm.nih.gov/32475101/
https://www.medrxiv.org/content/10.1101/2020.12.10.20245662v1
https://www.medrxiv.org/content/10.1101/2020.12.10.20245662v1
https://www.medrxiv.org/content/10.1101/2020.12.10.20245662v1
https://pubmed.ncbi.nlm.nih.gov/30705129/
https://pubmed.ncbi.nlm.nih.gov/30705129/
https://pubmed.ncbi.nlm.nih.gov/30705129/
https://pubmed.ncbi.nlm.nih.gov/32189218/
https://pubmed.ncbi.nlm.nih.gov/32189218/
https://pubmed.ncbi.nlm.nih.gov/32189218/
https://pubmed.ncbi.nlm.nih.gov/32189218/
https://pubmed.ncbi.nlm.nih.gov/33272911/
https://pubmed.ncbi.nlm.nih.gov/33272911/
https://pubmed.ncbi.nlm.nih.gov/33272911/
https://pubmed.ncbi.nlm.nih.gov/34135285/
https://pubmed.ncbi.nlm.nih.gov/34135285/
https://pubmed.ncbi.nlm.nih.gov/34135285/
https://pubmed.ncbi.nlm.nih.gov/32967700/
https://pubmed.ncbi.nlm.nih.gov/32967700/
https://pubmed.ncbi.nlm.nih.gov/32967700/
https://pubmed.ncbi.nlm.nih.gov/32967700/
https://pubmed.ncbi.nlm.nih.gov/33639973/
https://pubmed.ncbi.nlm.nih.gov/33639973/
https://pubmed.ncbi.nlm.nih.gov/33639973/
https://pubmed.ncbi.nlm.nih.gov/33965002/
https://pubmed.ncbi.nlm.nih.gov/33965002/
https://pubmed.ncbi.nlm.nih.gov/33965002/
https://www.medrxiv.org/content/10.1101/2021.01.29.21250552v1
https://www.medrxiv.org/content/10.1101/2021.01.29.21250552v1
https://www.medrxiv.org/content/10.1101/2021.01.29.21250552v1
https://www.medrxiv.org/content/10.1101/2021.01.29.21250552v1
https://pubmed.ncbi.nlm.nih.gov/32246843/
https://pubmed.ncbi.nlm.nih.gov/32246843/
https://pubmed.ncbi.nlm.nih.gov/32299867/
https://pubmed.ncbi.nlm.nih.gov/32299867/
https://pubmed.ncbi.nlm.nih.gov/32299867/
https://pubmed.ncbi.nlm.nih.gov/32859677/
https://pubmed.ncbi.nlm.nih.gov/32859677/
https://pubmed.ncbi.nlm.nih.gov/32859677/
https://pubmed.ncbi.nlm.nih.gov/32543913/
https://pubmed.ncbi.nlm.nih.gov/32543913/
https://pubmed.ncbi.nlm.nih.gov/32543913/
https://pubmed.ncbi.nlm.nih.gov/33509933/
https://pubmed.ncbi.nlm.nih.gov/33509933/
https://pubmed.ncbi.nlm.nih.gov/33509933/
https://pubmed.ncbi.nlm.nih.gov/33509933/
https://first10em.com/aerosol-generating-medical-procedure-is-a-faulty-paradigm/
https://first10em.com/aerosol-generating-medical-procedure-is-a-faulty-paradigm/
https://first10em.com/aerosol-generating-medical-procedure-is-a-faulty-paradigm/
https://first10em.com/aerosol-generating-medical-procedure-is-a-faulty-paradigm/
https://pubmed.ncbi.nlm.nih.gov/33547056/
https://pubmed.ncbi.nlm.nih.gov/33547056/
https://pubmed.ncbi.nlm.nih.gov/33547056/
https://pubmed.ncbi.nlm.nih.gov/34103409/
https://pubmed.ncbi.nlm.nih.gov/34103409/
https://pubmed.ncbi.nlm.nih.gov/34103409/

