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CÁC VẤN ĐỀ TRONG ĐIỀU TRỊ

• Khi nào đặt nội khí quản cho bệnh nhân COVID-19
• Phòng ngừa nhiễm khuẩn khi đặt nội khí quản
• Thời điểm mở khí quản
• Kĩ thuật mở khí quản
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HỖ TRỢ CHO BỆNH NHÂN SUY HÔ HẤP

OXY lưu 
lượng thấp

HFNC và
Thở máy 

không xâm lấn

Đặt NKQ Thở máy xâm lấn
± ECMO
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CHỈ ĐỊNH ĐẶT NỘI KHÍ QUẢN

• Ngưng tim hoặc ngưng thở
• Thở nhanh (>35 L/ph) hay thở chậm dần, suy kiệt cơ hô hấp, dọa 

ngưng thở
• Giảm O2 máu nặng (khi PaO2 không thể duy trì >60mmHg với 

FiO2>90%) hay PaO2/FiO2 < 200
• Toan hô hấp cấp (PaCO2 > 55 mmHg với pH < 7.35)
• Shock với tình trạng tăng công thở
• NIPPV thất bại
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CHỈ ĐỊNH ĐẶT NỘI KHÍ QUẢN (tt)

• Suy giảm ý thức, không có khả năng bảo vệ đường thở (GSC< 8)
• Không khạc đàm nhớt được gây giảm thông khí hoặc tăng công thở 
• Giảm oxy tế bào: ngộ độc Cyanic hay Carbon monoxide
• Bệnh thần kinh cơ mới chẩn đoán với dung tích sống  <10 -15 mL/kg 
• Kiểm soát thông khí trong tăng áp lực nội sọ cấp tính (ICP)
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QUAN TÂM GÌ KHI ĐẶT NKQ Ở BN COVID-19

• Thiếu hụt thiết bị tại chỗ : thiếu máy thở
• Sợ lây nhiễm lúc đặt nội khí quản
• Bệnh nhân giảm oxy máu không triệu chứng (silent hypoxemia)
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Đặt nội khí quản sớm
• Ưu điểm

• Tránh P-SILI
• Giảm lây nhiễm
• Tránh đặt nội khí quản gấp
• Tránh suy kiệt cơ hô hấp

• Hạn chế
• Tăng VILI
• Tăng viêm phổi thở máy

Đặt nội khí quản muộn
• Ưu điểm: hạn chế viêm phổi thở 

máy
• Giảm chi phí điều trị

• Hạn chế
• Tăng VILI (nếu dùng NIV không 

thích hợp)
• Suy kiệt cơ hô hấp
• Nguy cơ ngưng hô hấp tuần hoàn
• Kéo dài thời gian thở máy

KHI NÀO ĐẶT NỘI KHÍ QUẢN THỞ MÁY
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THỜI ĐIỂM ĐẶT NKQ – ARDS KINH ĐIỂN

Copyright © 2015 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.
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less severe hypoxemia (PaO
2
:FIO

2
, 181 ± 86 vs 146 ± 84 mm Hg; 

p = 0.006 and SpO
2
:FIO

2
, 211 ± 76 vs 160 ± 62; p < 0.001), and 

lower rates of shock (47% vs 74%; p < 0.001). Initially non-
intubated patients were more likely to be treated with NIPPV 
(9% vs 1%; p < 0.001) on the day of meeting ARDS criteria, 
and respiratory rates were increased in initially nonintubated 
patients when compared with those in early intubation (p = 
0.01). Fluid balance in both groups was positive measured 
from the 24 hours prior to enrollment but was lower in the ini-
tially nonintubated group than in the early intubation group 
(+1.2 vs 2.8 L; p < 0.001).

Among the 106 initially nonintubated patients, there were 
few demographic or initial clinical differences between the 
minority who progressed to require intubation (late intuba-
tion) and the majority who did not (never intubated) (Tables 
1 and 2, columns 5–7). There was no difference between the 
groups in the proportion of patients treated with NIPPV (19% 
in both never-intubated [n = 13 of 70] and late intubation 
[n = 7 of 36] groups; p = 0.91). The late-intubation group was 
more likely to have a history of cirrhosis (11% vs 1%, p = 0.03) 
than patients who did not progress to require endotracheal 

intubation for lung injury. However, other demographic and 
presenting clinical characteristics including age, sex, race, 
source of admission, serious comorbidities, and severity of ill-
ness measures were similar between groups.

Intubation Status and Clinical Outcomes
Mortality at 60 days was the same in initially nonintubated 
patients than in early intubation patients (Table 2, 36% in 
each group; p = 0.91). Patients in the early intubation group 
had increased overall respiratory failure as measured by fewer 
VFD, increased number of ICU days, and increased days of MV 
(p < 0.001 for all comparisons; Table 2) when compared with 
the initially nonintubated group.

After classifying patients according to intubation status 
over the 4-day follow-up period, patients in the late-intuba-
tion subgroup had significantly increased mortality at 60 days 
when compared with both the never-intubated (56% vs 26%; 
p = 0.002) and the early intubation (56% vs 36%; p = 0.03) 
groups (Table 3). The majority (n = 27) of the late-intubation 
group underwent intubation on day 2 of follow-up (Fig. 3). An 
additional nine patients underwent intubation on days 3 and 4 
after meeting ARDS criteria. Mortality at 60 days was similarly 
elevated in the day 2 and day 3 to 4 late-intubation subgroups 
(Fig. 3). Differences in mortality across intubation groups per-
sisted at 60 days (p = 0.004) and at both 1-year (p = 0.01) and 
2-year (p = 0.02) follow-up (Fig. 4, A and B).

The late-intubation subgroup also had significantly fewer 
VFDs, more days requiring MV, and increased ICU days in 
survivors to hospital discharge than the never-intubated group 
(Table 3; all p < 0.05). Although there was a trend toward lower 
VFD and increased ICU and MV days in the late-intubation 
group than in the early intubation patients, these differences 
were not statistically significant (Table 3).

Multivariate Analyses
Using a Cox proportional hazards, backward selection model 
(final variables selected for 60-day follow-up are specified in 
Table 4), the adjusted risk of death at 60 days was 2.37 times 
higher in the late-intubation group than in the early intubation 

TABLE 3. Clinical Outcomes in Three Intubation Groups
Early Intubation Never Intubated Late Intubation

n 351 70 36

Death at 60 d, n (%) 128 (36) 18 (26) 20 (56)a,b

Died in the hospital, n (%) 104 (30) 10 (14)a 18 (50) a,b

Ventilator-free days, median (IQR) 16 (0–23) 28 (23–28)a 7 (1–20)b

ICU days, median (IQR)c 9 (6–16) 4 (3–7)a 11.5 (9–17)b

Days of MV, median (IQR)c 6 (3–12) 0 (0–0)a 8 (4–15)b

)12���INTERQUARTILE�RANGE��-6���MECHANICAL�VENTILATION�
a  p��������VS�EARLY�INTUBATION�
B��p��������VS�NEVER�INTUBATED�
C��!MONG�SURVIVORS�TO�HOSPITAL�DISCHARGE������EARLY�INTUBATION�AND����INITIALLY�NONINTUBATED�PATIENTS��/F�INITIALLY�NONINTUBATED�PATIENTS�����WERE�NEVER�INTUBATED�AND�
���UNDERWENT�LATE�INTUBATION�

Figure 2. Intubation group (early intubation, never intubated, late 
intubation) among 457 patients with acute respiratory distress syndrome.

Kangelaris KN, Ware LB, Wang CY, et al. Timing of Intubation and Clinical Outcomes in Adults With Acute Respiratory Distress Syndrome. Crit Care Med. 2016;44(1):120-
129

457 bệnh nhân ARDS 
• 351 đặt nội khí quản, trong vòng 24 giờ đủ tiêu chuẩn ARDS 
• 106 không đặt nội khí quản trong 24 giờ: 70 không bao giờ đặt NKQ, 36 đặt NKQ muộn 
Tử vong 60 ngày: đặt nội khí quản sớm 36%, không đặt NKQ 26%, đặt NKQ muộn 56% → OR 2.37 (1.32- 4.24) 
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THỜI ĐIỂM ĐẶT NKQ – COVID ARDSPage 6 of 9Papoutsi et al. Crit Care          (2021) 25:121 

analysis of studies with low risk of bias (four studies [13, 
22, 23, 26]; 886 deaths; 51.2% versus 47.7%; RR 1.04, 95% 
CI 0.89–1.20, p = 0.64, I2 = 0%) and of studies taking 
place in regions with low disease burden (four studies 
[13, 14, 23, 27]; 871 deaths; 51.7% versus 48.1%; RR 1.04, 
95% CI 0.89–1.21, p = 0.63, I2 = 0%).

Sensitivity analyses
After excluding each study and recalculating the RR on 
mortality, the overall message and statistical significance 
remained unchanged (Additional file  1: Supplementary 
Table  3). "is was also the case for the analysis after 
excluding two studies [24, 26] which used a time thresh-
old other than 24  h from ICU admission for defining 
early/late intubation; i.e., there was no statistically detect-
able difference between compared groups regarding all-
cause mortality (10 studies [13, 14, 18–23, 25, 27]; 3870 
deaths; 45.2% versus 38.1%; RR 1.06, 95% CI 0.99–1.15, 
p = 0.11, I2 = 0%). Finally, in the sensitivity analysis using 
an alternate definition of early/late intubation, there was 

no statistically detectable difference on all-cause mortal-
ity between patients undergoing intubation without ver-
sus with a prior trial of HFNC/NIV (eight studies[13, 14, 
18, 19, 22, 24, 25, 27], 1128 deaths; 48.9% versus 42.5%; 
RR 1.11, 95% CI 0.99–1.25, p = 0.08, I2 = 0%; Fig. 4).

Discussion
By incorporating data from 12 studies involving almost 
9000 critically ill patients across almost all continents, 
our systematic review and meta-analysis showed that 
timing of intubation may have no effect on all-cause 
mortality, duration of MV, ICU length of stay and renal 
replacement therapy.

Our systematic review identified variability in the liter-
ature regarding the definition of early intubation among 
the included studies, as presented in Table  1. In an 
attempt to increase homogeneity, we (inevitably arbitrar-
ily) considered as “early” the intubation occurring within 
24 h from ICU admission. We used a specific time thresh-
old from ICU admission as a criterion for defining early/

Fig. 2 All-cause mortality of patients with COVID-19 undergoing early versus late intubation. Pooled risk ratio (RR) and 95% confidence intervals (CI) 
were calculated using a random effects model

Fig. 3 Duration of mechanical ventilation of patients with COVID-19 undergoing early versus late intubation. Mean difference (MD) and 95% 
confidence intervals (CI) were calculated using a random effects model
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Phân tích gộp 12 nghiên cứu, 
8944 ca C-ARDS
• Đặt nội khí quản sớm (trong 

vòng 24 nhập ICU): 7639 
• Đặt nội khí quản muộn (sau 

nhập ICU 24 giờ): 1305 
(14.5%)

Tử vong và thời gian thở máy 
tương tự giữa đặt nội khí
quản sớm và đặt nội khí quản 
muộn 

Papoutsi E, et al. Effect of timing of intubation on clinical outcomes of critically ill patients with COVID-19: a systematic review and meta-analysis of non-randomized cohort 
studies. Crit Care. 2021;25(1):121.
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CHỈ ĐỊNH ĐẶT NKQ

Chỉ định tuyệt đối
• Ngưng hô hấp-tuần hoàn
• Mất khả năng bảo vệ đường thở
Chỉ định tương đối
• Giảm oxy máu không đáp ứng điều trị khác
• Tăng công thở
Các yếu tố ảnh hưởng quyết định đặt NKQ
• Đánh giá lâm sàng
• Quan điểm điều trị
• Cơ sở vật chất và nhân lực hiện có − Nguyện vọng người bệnh.
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SƠ ĐỒ TIẾP CẬN
ĐƯỢC GỌI ĐẶT NKQ

Ngưng hô hấp 
tuần hoàn

Mất toàn vẹn/bảo 
vệ đường thở

Suy hô hấp
Tần số thở ≥30

Giảm oxy máu, SpO2 < 93%/khí trời
PaO2/FiO2< 300

Diễn tiến lâm sàng nặng hơn
Hoặc tiên lượng diễn tiến nặng hơn

Điều trị với HFNC/NIV có cải thiện 

Tiến hành đặt NKQ

Meng, L., et al. (2020). "Intubation and Ventilation amid the COVID-19 Outbreak: Wuhan's Experience." Anesthesiology 132(6): 1317-1332.
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THỰC HÀNH ĐẶT NKQ
Ở BỆNH NHÂN COVID-19
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Đặt nội khí quản
Principles of corona virus disease 2019 

airway management.

Cook, T. M., et al. (2020). "Consensus guidelines for managing the airway in patients with COVID-19: Guidelines from the Difficult Airway Society, the Association of 
Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine and the Royal College of Anaesthetists." Anaesthesia 75(6): 785-799.

An toàn

Chính xác

Mượt mà
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• Có sự chuẩn bị sẵn
• Tạo gói dụng cụ đặt NKQ/COVID
• Chiến lược đặt NKQ nên được 

đặt ra trước
• Số NVYT tham gia tối thiểu
• PPE đầy đủ

• Thực hiện bởi người có kinh 
nghiệm

• Có kế hoạch cho đường thở khó
• Giao tiếp rõ ràng giữa các thành 

viên trong nhóm

NGUYÊN TẮC TRONG THỰC HÀNH

Cook, T. M., et al. (2020). "Consensus guidelines for managing the airway in patients with COVID-19: Guidelines from the Difficult Airway Society, the Association of 
Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine and the Royal College of Anaesthetists." Anaesthesia 75(6): 785-799.
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CHUẨN BỊ CHO ĐẶT NKQ Intubation and Ventilation amid COVID-19

 Anesthesiology 2020; XXX:00–00 9Meng et al.

experienced practitioner, instead of students or junior per-
sonnel, should be assigned to this job. A careful and e!cient 
airway evaluation, whenever possible, should be performed 
ahead of intubation.

Equipment that is used for more than one patient 
should be cleaned and disinfected before and after each 
use. The mixture of ethanol and chlorhexidine is rec-
ommended as the disinfecting solution for the breathing 
circuit in China. Two single-use "lters (PALL BB50T 
Breathing Circuit Filter, Pall Corp., USA), placed in the 
inhalation and exhalation breathing circuits, are used for 
infection control in Wuhan. This breathing circuit "lter 
appears capable of preventing the spread of in#uenza A 
(H1N1) virus from intubated patients,16 and thus is impli-
cated to be equally capable of preventing the spread of the 
2019 novel coronavirus.

In Wuhan, most of the patients were on either high-#ow 
oxygen therapy or bilevel positive airway pressure ventilation 
when the intubation was called. If the patient is on high-#ow 
oxygen therapy, consider using a bag valve mask or a tightly 
"tting facemask connected to the already prepared ventilator 
for preoxygenation. If the patient is on a bilevel positive air-
way pressure machine, continue bilevel positive airway pres-
sure ventilation for preoxygenation (Supplemental Digital 
Content, http://links.lww.com/ALN/C348). Increase oxy-
gen #ow and use 100% Fio2 to maximize oxygenation. Make 
sure the airway is patent. It is well advised to apply an oral 
or nasal airway at the "rst sign of di!cult masking. Consider 
manual positive pressure ventilation using a bag valve mask if 
preoxygenation fails to improve oxygenation.

It was shown that noninvasive ventilation applied for 
3 min before tracheal intubation resulted in better oxygen-
ation than a nonrebreather bag valve mask.17 However, a mul-
ticenter randomized trial based on the evaluation of 100% 
Fio2 administered with noninvasive ventilation versus that 
with a facemask for 3 min before tracheal intubation failed 
to demonstrate any bene"ts of using noninvasive ventilation 

as a preoxygenation method to reduce organ dysfunction 
in hypoxemic, critically ill patients.18 Clearly, there is a gap 
between improved oxygenation and unchanged outcomes. 
Although the aerosol-generating potential of noninvasive 
ventilation is a potential concern to some providers,19 the 
bilevel positive airway pressure machine is widely used amid 
this outbreak for patients with acute hypoxemic respiratory 
failure in Wuhan and the rest of China. We would not rec-
ommend using bilevel positive airway pressure for preoxy-
genation in patients who are not on bilevel positive airway 
pressure ventilation; however, bilevel positive airway pressure 
ventilation should be continued if it is already in use.

After satisfactory preoxygenation, modi"ed rapid 
sequence induction is the recommended technique for 
anesthesia induction.9 Midazolam 1 to 2 mg may be consid-
ered for extremely anxious patients. Intravenous lidocaine, 
1.5 mg/kg or more, is e&ective in suppressing coughing 
during endotracheal intubation.20 Use a small dose of eto-
midate (0.2 to 0.3 mg/kg) for patients with hemodynamic 
instability or propofol (1 to 1.5 mg/kg) for patients with 
stable hemodynamics for induction.9 Some providers may 
opt to avoid etomidate due to concerns of adrenal sup-
pression. Rocuronium 1 mg/kg or succinylcholine 1 mg/
kg is administered immediately after loss of conscious-
ness. Fentanyl 50 to 100 mcg, sufentanil 10 to 20 mcg, 
or remifentanil 2.5 mcg/kg21 may be used to suppress 
laryngeal re#exes and optimize the intubation condition. 
Because opioids have the potential to cause coughing,22 
some providers prefer to give opioids after the accomplish-
ment of satisfactory muscle relaxation. The choice and dose 
of anesthetics should be determined on a case-by-case basis, 
with the patient’s hemodynamic stability, severity of illness, 
and mental status taken into consideration. Vasoactive drugs 
should be readily available to treat extreme cardiovascular 
reactions. Ventilation through a patent airway and using a 
small tidal volume should be continued throughout the 
induction process until the patient is intubated. The goal 

Table 4. Intubation Preparation for Patients with Confirmed or Suspected COVID-19 (Acronym: OH–MS. MAID)

Components Action Backup Plan

O: Oxygen Ensure an adequate supply of oxygen is available Ensure a separate, full oxygen tank is available in the room
H: Helpers Identify and ensure helpers are readily available Clearly understand how to obtain the needed help
M: Monitor Ensure pulse oximetry, electrocardiography, and noninvasive  

blood pressure monitors are functional
Ensure backup monitors are readily available, at least outside of the room

S: Suction Ensure suction is functional and readily available Ensure a separate (may be portable) suction is available
M: Machine Ensure an anesthesia machine or an ICU ventilator is  

functional and ready to go
Ensure a bag-mask system (e.g., Ambu bag) capable of positive-pressure  

ventilation is readily available
A: Airway 

supplies
Ensure the video laryngoscope (e.g., GlideScope) is functional  

and have a direct laryngoscope as a backup
Have a difficult airway cart in the room if a difficult airway is anticipated;  

otherwise, it should be readily available but outside of the room
I: Intravenous 

access
Flush and ensure functional intravenous access Have the supplies readily available in case a new access site is needed

D: Drugs Have all drugs for sedation, anesthesia induction and muscle  
relaxation and different vasoactive drugs prepared

Have a drug tray based on the same standards for OR and ICU settings

ICU, intensive care unit; OR, operating room.

Copyright © 2020, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.

Meng, L., et al. (2020). "Intubation and Ventilation amid the COVID-19 Outbreak: Wuhan's Experience." Anesthesiology 132(6): 1317-1332.

• O: Oxy hóa máu đầy đủ trước đặt (nếu có thể)
• H: Helper: có ekip trợ giúp, sẵn sàng khi cần
• M: Monitor: theo dõi sinh hiệu người bệnh sát trong quá trình đặt
• S: Suction: hút đàm nhớt
• M: Machine: chuẩn bị sẵn các máy móc
• A: Airway supply có sẵn lưỡi đèn nội soi và ống soi phế quản nếu được
• I: Intravenous acces có sẵn đường truyền tĩnh mạch
• D: Drugs: chuẩn bị đầy đủ các loại thuốc 
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• Ưu điểm:
• Chống được giọt bắn trong đặt 

NKQ một cách hiệu quả
• Nhược

• Chưa có nghiên cứu đánh giá hiệu 
quả giảm lây nhiễm

• Giảm khả năng quan sát
• Cần được huấn luyện tốt, phối hợp 

nhịp nhàng giữa các thành viên

Biện pháp chống giọt bắn

Kaur, R., et al. (2020). "Practical strategies to reduce nosocomial transmission to 
healthcare professionals providing respiratory care to patients with COVID-19." 
Critical Care 24: 571.
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BỐ TRÍ NHÂN LỰC – BÓP BÓNG MASK

Cook, T. M., et al. (2020). "Consensus guidelines for managing the airway in patients with COVID-19: Guidelines from the Difficult Airway Society, the Association of 
Anaesthetists the Intensive Care Society, the Faculty of Intensive Care Medicine and the Royal College of Anaesthetists." Anaesthesia 75(6): 785-799.
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BÓP BÓNG MASK

• Thêm HEPA filter vào vị trí trước mask
• Cầm mask hình chữ V
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• Xịt họng với lidocain giúp gây tê 
tại chỗ, giảm nguy cơ ho sặc của 
người bệnh

• Một số tác giả đề xuất sử dụng 
lidocain đường tĩnh mạch, tuy 
nhiên cần cân nhắc tác dụng phụ 
bất lợi

LIDOCAIN XỊT HỌNG
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Có chuẩn bị đầy đủ, sử dụng thuốc an thần 
+ dãn cơ để tăng tỉ lệ đặt thành công, giảm 
biến chứng.
Dãn cơ => mất toàn bộ phản xạ => mất ho 
sặc
Thường dùng:
• Fentanyl 3 mcg/kg IV
• Midazolam 0,3 mg/kg IV (hoặc propofol, 

ketamine)
• Rocuronium 0,3 – 0,5 mg/kg IV

TRÌNH TỰ ĐẶT NKQ NHANH: RSI
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SỬ DỤNG LƯỠI ĐÈN CÓ CAMERA
• Sử dụng lưỡi đèn có camera giúp giảm động 

tác cúi đầu nhìn vào đường thở
• Dành cho thủ thuật viên có kinh nghiệm
• Lưỡi đèn nhựa dùng 1 lần, sát khuẩn cán và 

camera
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ĐẶT NKQ SỬ DỤNG LƯỠI ĐÈN CÓ CAMERA

10 Anesthesiology 2020; XXX:00–00 Meng et al.

SPECIAL SECTION: COVID-19

is to have the patient intubated within 60 s after adminis-
tration of muscle relaxants.9 The rationale behind modi!ed 
rapid sequence induction in China is to shorten the period 
of potentially ine"ective ventilation, from the moment of 
losing consciousness to the moment of successful endotra-
cheal intubation, in critically ill patients with minimal to no 
oxygen reserve due to COVID-19.

The approach of using modi!ed rapid sequence induc-
tion in this patient population may be criticized, as some 
providers may prefer to proceed with slow and controlled 
induction if there is no immediate aspiration risk. They may 
argue that maximizing oxygen reserve, immediately after 
anesthetic induction but before endotracheal intubation, 
is warranted in patients with acute hypoxemic respiratory 
failure. They may also argue that immediately administer-
ing muscle relaxants after anesthesia induction, without 
testing the e"ectiveness of bag valve mask ventilation, is 
not well advised. We recognize this potential di"erence in 
approaches and leave it open for further discussion.

Patient coughing during intubation can generate aero-
sols and should be avoided. Gentle airway manipulation is 
warranted. It is prudent to use video laryngoscopy rather 
than direct laryngoscopy for intubation because the for-
mer increases the distance between the healthcare worker’s 
face and the patient’s face, which may minimize the risk 
of contamination (!g. 8). Videoscopes also allow assistants 
to visualize the airway so that they can better facilitate the 
procedure. In Wuhan, chest auscultation after intubation is 
not recommended, unless absolutely needed, due to con-
cerns of contamination. Capnography, fogging inside of the 
endotracheal tube, chest movement, Spo2, the color of the 
patient’s skin and mucous membrane, and vigilance are used 
to di"erentiate between a failed and successful intubation.

The same precautions should be considered during 
extubation. Measures to prevent patient agitation, coughing, 

and bucking should be applied. Appropriate levels of seda-
tion, such as dexmedetomidine (0.4 mcg · kg-1 · h-1)23 or 
remifentanil (1 to 4 ng/ml target organ concentration)24 
infusion, should be considered. Intravenous lidocaine (1 to 
1.5 mg/kg) is e"ective for cough reduction.25,26 Alfentanil 
(15 mcg/kg) is also e"ective in decreasing coughing and 
agitation during anesthesia emergence.27

Ventilation Management
Mechanical ventilation, though vital in supporting respira-
tory function in patients with acute hypoxemic respiratory 
failure or ARDS, may promote lung damage, a phenome-
non known as ventilator-induced lung injury.28 Currently, 
we lack any guidelines or evidence to help us manage inva-
sive mechanical ventilation in critically ill patients with 
COVID-19. It is well advised to adopt the guidelines estab-
lished for patients with ARDS,29,30 with appropriate mod-
i!cations based on the !rsthand patient care experience in 
Wuhan (table 5). This is justi!ed as 67% of the ICU patients 
developed ARDS based on the recent report.3

The ARDS lung-protective ventilation guidelines 
emphasize: (1) a tidal volume less than or equal to 6 ml/
kg predicted body weight; (2) a respiratory rate less than or 
equal to 35 breaths/min; (3) a plateau airway pressure less 
than or equal to 30 cm H2O; and (4) a positive end-expira-
tory pressure (PEEP) greater than or equal to 5 cm H2O.31,32 
The tidal volume can be started at 8 ml/kg and then lowered 
with an ultimate goal of 6 ml/kg. Some clinicians believe 
that, as long as the plateau pressure can be maintained at less 
than or equal to 30 cm H2O, it may be safe to ventilate the 
patient with tidal volumes greater than 6 ml/kg predicted 
body weight.33 The precise tidal volume for an individual 
patient should be adjusted according to the patient’s pla-
teau pressure, selected PEEP, thoracoabdominal compliance, 
and breathing e"ort.29 It is advantageous to have a driving 

Fig. 8. Anesthesiologists performing endotracheal intubation in patients with COVID-19. (A) Three anesthesiologists wearing level III–scaled 
protection were performing endotracheal intubation. (B) Only one anesthesiologist was performing endotracheal intubation. (Photograph by 
Dr. Li Wan.)

Copyright © 2020, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.
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ĐẶT NKQ SỬ DỤNG LƯỠI ĐÈN CÓ CAMERA
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THAO TÁC TRÊN ỐNG NỘI KHÍ QUẢN

123

Safer intubation and extubation of patients with COVID-19 1277

123

Safer intubation and extubation of patients with COVID-19 1277
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CHUẨN BỊ MÁY THỞ

Máy thở Bennet 840

• Kiểm tra nguồn điện, nguồn khí nén và oxy
• Lắp hệ thống dây máy thở
• Lắp quả lọc HEPA filter tại vị trí van thở ra (mũi 

tên màu đỏ)
• Chạy self-test nếu máy thở yêu cầu
• Chú ý vặn chặt các vị trí kết nối

“Bất cứ biến cố nào liên quan máy thở cần xử trí đều tăng nguy cơ cho 
bệnh nhân và nguy cơ lây nhiễm cho nhân viên y tế”
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THAO TÁC KẾT NỐI VỚI ỐNG NỘI KHÍ QUẢN

Chuẩn bị sẵn hút đàm kín
Kết nối với máy thở

Có bộ lọc 3 chức năng

1. Sử dụng clamp, kẹp ống nội khí quản
2. Kết nối với hệ thống hút đàm kín và dây 

máy thở
3. Siết chặt. Mở clamp
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THẤT BẠI KHI ĐẶT NKQ
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Citation: Upadhyay SP, Mallick PN. Reducing failure rate in rapid sequence intubation in emergency department. J Anest Anesthes. 2017;1(1):6-9.
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Preoxygenation
Preoxygenation is most important in component of RSI specially 
in a compromised patient in ED. Adequate preoxygenation is to 
be done to denitrogenate the lungs and replaced air with oxygen 
in the lungs so that patient can tolerate longer period of apnea 
during the process of RSI. Standard preoxygenation in operative 
room is done via tight fitting mask attached to anaesthetic circuit 
and adequacy of which can be monitored by end tidal oxygen 
(FeO2) concentration which should be above 90% as a measure 
of adequate denitrogenation. The same cannot be applied in ED, 
patients who require RSI are in critically ill and likely desaturate 
rapidly despite achievement of High FeO2 during induction/
intubation, this occur due to number of factors such as underlying 
lung pathology, reduced functional residual volume, high 
metabolic requirements etc. Preoxygenation can be done with 
high flow oxygen using non-rebreathing mask, alternatively bag-
valve-mask (BVM) with one way expiratory valve can be used 
with high flow oxygen for the same. Preoxygenation with BVM 
is comparable to that of anaesthesia circuit and superior to non-
rebreathing simple mask with high flow oxygen [16]. Ideally all 
patients in ED who require intubation should continue to receive 
high flow oxygen. Three minutes preoxygenation is sufficient 
in patients with normal respiratory drive [17]. Alternately Eight 
full vital capacity (maximal expiration followed by maximum 
inhalation) breath can be used for preoxygenation which reduces 
the preoxygenation time to 60 seconds [18]. Unfortunately, many 
ED patients are already respiratory crippled and cannot take full 
vital capacity breath, the optimal duration of preoxygenation in 
ED has not been evaluated clinically. Alternatively, there are 
number of other techniques that has been described to prevent 
rapid desaturation during RSI. One such technique involves 
administration of high flow oxygen via nasal cannula which 
provides passive flow of oxygen when the patient is rendered 
apneic.

Apneic oxygenation
High flow nasal oxygen provides apneic oxygenation and 
prolonged the desaturation time permitting longer intubation 
attempt provided there should not be significant leakage mask 
seal due to nasal tubing, thereby, increases the success of 
intubation at first attempt. Apneic oxygenation has the potential 
to increase the safety of RSI in ED by reducing the number of 

intubation attempts and the incidence of hypoxemia [19]. Other 
techniques that can be utilized in selected patients are: 

Head up position: Preoxygenation in 20° to 30° head up 
has shown to be more effective in prolonging the safe apnea 
period, particularly in obese patients, patients with abdominal 
distension. Care should be taken in patients with suspected 
spinal injury where spinal immobilization measure has not been 
applied [20,21].

Airway adjunct: Use of oral/nasopharyngeal airway can be a 
valuable adjunct in addition to head tilt, chin lift and jaw thrush, 
particularly in patients with obstructive airway. Head tilt and 
chin lift should be avoided in patients with suspected cervical 
spine injury. 

Use of CPAP/PEEP: Varieties of continuous positive airway 
pressure (CPAP) or Positive end expiratory pressure (PEEP) 
device are available (some disposable) that can be utilized for 
patients who are unable to achieve adequate oxygen saturation 
despite high flow oxygen [22,23].

Manual assist ventilation: Manual assisted ventilation prior 
to intubation may be needed in patients not able to attained 
oxygen saturation above 90% despite the application of head 
up, high flow oxygen, airway adjunct or CPAP/PEEP. Routine 
application of manual ventilation before intubation in RSI is 
contraindicated, it should be reserved for refractory hypoxic 
patients only and when it is provided, it should be very gentle 
and slow ventilation.

Action plan for failed RSI
Prepared for failure to intubate and failure to ventilate scenario 
Clear Back up plan in the form of A, B, C, D should be discussed 
with each team member and everyone should be familiar with 
the plans and all the require equipment for the A, B, C, D should 
be readily at bed side. Plan A is conventional laryngoscopy and 
intubation, if plan A failed, there should be 2nd alternative, be 
it video laryngoscope, fiberoptic. Plan C is when both plan A 
and B failed, and when nothing working it is plan D emergency 
life-saving rescue measure to provide oxygenation. Below is a 
modified version of Difficult Airway Society (DAS -2015) [24] 
guideline that can be followed as a stepwise approach for failed 
RSI (Figure 2).

Figure 2. Default strategy for failed in adults.
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• Mở khí quản ở bệnh nhân cần 
thở máy kéo dài giúp

• Giảm công thở do giảm khoảng 
chết

• Tăng tỉ lệ cai máy thở thành công
• Lin: NC trên 508 bệnh nhân tại 

Đài Loan: mở khí quản sau 14 
ngày giúp tăng tỉ lệ cai máy thở, 
giảm thời gian nằm ICU, giảm tử 
vong

tracheostomy, translaryngeal intubated patients had sig-
nificantly higher ICU (42.7 % versus 17.1 %, p <0.001)
and in-hospital (54.1 % versus 22.0 %, p <0.001) mor-
tality rates, lower weaning rate (40.4 % versus 68.9 %,
p <0.001) and significantly shorter median duration of
MV (26 days versus 37 days, p <0.001), ICU length of
stay (25 days versus 40 days, p <0.001) and hospital
length of stay (30 days versus 59 days, p <0.001). In
addition, translaryngeal intubated patients were trans-
ferred earlier to lower level regional hospitals com-
pared with tracheostomized patients (28 days versus
54 days, p <0.001).
Multivariable time-dependent Cox regression model-

ing showed that performing a tracheostomy was associ-
ated with a significantly lower risk of in-hospital death
(aHR 0.26, 95 % CI 0.18–0.39, p <0.001) and a signifi-
cantly higher chance of successful weaning (aHR 2.05,
95 % CI 1.56–2.68, p <0.001; Table 3). The other

Table 1 Demographic and clinical characteristics of patients
mechanically ventilated for at least 14 days

Translaryngeal
tube (n= 344)

Tracheostomy
(n = 164)

p value

Age, years 67 ± 14 62 ± 18 0.416

Male, n (%) 203 (59) 110 (67) 0.099

MICU, n (%) 237 (69) 70 (43) <0.001

APACHE II score 23.1 ± 7.8 23.2 ± 7.5 0.446

Do-not-resuscitate order, n (%) 157 (46) 39 (24) <0.001

NIV after extubation, n (%) 79 (23) 24 (15) 0.039

Diagnosis of ICU admission, n (%)

Pneumonia 190 (55) 94 (57) 0.729

Sepsis 164 (48) 68 (42) 0.223

Cardiovascular or vascular
disorder

39 (11) 12 (7) 0.211

Trauma 20 (6) 23 (14) 0.003

Brain disorder 99 (29) 76 (46) <0.001

Burn 5 (2) 0 (0) 0.181

Gastrointestinal Disorder 103 (30) 51 (31) 0.872

CCI score 2 (1–3) 2 (0–3) 0.017

Comorbidities, n (%)

Diabetes 121 (35) 66 (40) 0.313

Chronic lung disease 75 (22) 37 (23) 0.938

Chronic heart disease 91 (27) 29 (18) 0.039

Chronic liver disease 49 (14) 12 (7) 0.036

Chronic renal disease 91 (27) 30 (18) 0.056

Malignancy 107 (31) 44 (27) 0.378

Connective tissue disease 14 (4) 1 (1) 0.045

Neuromuscular disease 19 (6) 10 (6) 0.955

PaO2/FiO2

w1 290.9 ± 136.6 266.6 ± 132.0 0.245

w2 307.9 ± 101.2 293.6 ± 110.0 0.151

WBC (× 103/μl)

w1 12.3 (9.6–16.6) 10.8 (8.4–15.9) 0.808

w2 10.5 (7.9–12.8) 11.5 (7.9–14.9) 0.638

Platelet (× 103/μl)

w1 193.0 (129.0–233.0) 148.0 (102.5–195.3) 0.076

w2 181.0 (107.0–240.0) 143.0 (88.0–263.5) 0.066

BUN (mg/dl)

w1 18.0 (13.0–40.0) 28.5 (14.3–49.8) 0.146

w2 35.0 (24.0–65.0) 44.0 (22.0–65.3) 0.025

Creatinine (mg/dl)

w1 1.1 (0.8–2.0) 1.0 (0.8–2.0) 0.014

w2 1.0 (0.6–2.0) 1.0 (0.6–2.4) 0.020

Data are presented as mean ± standard deviation or median (interquartile
range) unless otherwise stated
Abbreviations: APACHE II Acute physiology and chronic health evaluation II, CCI
Charlson comorbidity index, MICU Medical intensive care unit, NIV Non-
invasive ventilation, BUN Blood urea nitrogen, PaO2/FiO2 ratio of the partial
pressure of arterial oxygen to the fraction of inspired oxygen, WBC White
blood cell count, w1, Data collected within days 1–5 after ICU admission, w2
Data collected within days 8–12 after ICU admission

551 patients with MV ≥ 
14 days were enrolled

508  patients were 
included for study

43 patients with 
tracheostomy at 
admission were 

excluded

2,098 adult ICU admission 
with invasive MV ≥ 24 hours 

were screened

344 patients receiving 
persistent translaryngeal

intubation during hospitalization

164 patients undergoing 
tracheostomy during 

hospitalization

Fig. 1 Flow diagram of the study population. Abbreviations: ICU
Iintensive care unit, MV Mechanical ventilation

Table 2 Clinical outcomes of patients receiving mechanical
ventilation for at least 14 days

Translaryngeal tube
(n = 344)

Tracheostomy
(n = 164)

p value

Duration of MV, days 26 (21–35) 37 (25–51) <0.001

Weaning rate, n (%) 139 (40 %) 113 (69 %) <0.001

Transition to regional
hospitals, n (%)

62 (18 %) 40 (24 %) 0.120

Time to transition, days 28 (21–40) 54 (44–80) <0.001

ICU length of stay, days 25 (20–33) 40 (25–55) <0.001

Hospital length of stay,
days

30 (22–45) 59 (45–94) <0.001

ICU mortality, n (%) 147 (43 %) 28 (17 %) <0.001

Hospital mortality, n (%) 186 (54 %) 36 (22 %) <0.001

Data are presented as median (interquartile range) unless otherwise stated
Abbreviations: MV Mechanical ventilation, ICU Intensive care unit

Lin et al. BMC Anesthesiology  (2015) 15:181 Page 4 of 8

MỞ KHÍ QUẢN Ở BỆNH NHÂN THỞ MÁY

Lin, WC., Chen, CW., Wang, JD. et al. Is tracheostomy a better choice than translaryngeal intubation for critically ill patients requiring mechanical ventilation for more than 
14 days? A comparison of short-term outcomes. BMC Anesthesiol 15, 181 (2015).
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• Angel: 541 bệnh nhân COVID-19 thở máy, 391 bệnh nhân thỏa tiêu chuẩn MKQ
• 116 bệnh nhân MKQ sớm: 9 ngày (7-12) sau đặt NKQ
• 89 bệnh nhân MKQ muộn: 19 ngày (16-24) sau đặt NKQ
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OBJECTIVES: To assess the impact of percutaneous dilational tracheos-
tomy in coronavirus disease 2019 patients requiring mechanical ventilation 
and the risk for healthcare providers.

DESIGN: Prospective cohort study; patients were enrolled between March 
11, and April 29, 2020. The date of final follow-up was July 30, 2020. We 
used a propensity score matching approach to compare outcomes. Study 
outcomes were formulated before data collection and analysis.

SETTING: Critical care units at two large metropolitan hospitals in New 
York City.

PATIENTS: Five-hundred forty-one patients with confirmed severe coro-
navirus disease 2019 respiratory failure requiring mechanical ventilation.

INTERVENTIONS: Bedside percutaneous dilational tracheostomy with 
modified visualization and ventilation.

MEASUREMENTS AND MAIN RESULTS: Required time for discontin-
uation off mechanical ventilation, total length of hospitalization, and overall 
patient survival. Of the 541 patients, 394 patients were eligible for a trache-
ostomy. One-hundred sixteen were early percutaneous dilational tracheos-
tomies with median time of 9 days after initiation of mechanical ventilation 
(interquartile range, 7–12 d), whereas 89 were late percutaneous dilational 
tracheostomies with a median time of 19 days after initiation of mechanical 
ventilation (interquartile range, 16–24 d). Compared with patients with no 
tracheostomy, patients with an early percutaneous dilational tracheostomy 
had a higher probability of discontinuation from mechanical ventilation (ab-
solute difference, 30%; p < 0.001; hazard ratio for successful discontinu-
ation, 2.8; 95% CI, 1.34–5.84; p = 0.006) and a lower mortality (absolute 
difference, 34%, p < 0.001; hazard ratio for death, 0.11; 95% CI, 0.06–
0.22; p < 0.001). Compared with patients with late percutaneous dilational 
tracheostomy, patients with early percutaneous dilational tracheostomy had 
higher discontinuation rates from mechanical ventilation (absolute differ-
ence 7%; p < 0.35; hazard ratio for successful discontinuation, 1.53; 95% 
CI, 1.01–2.3; p = 0.04) and had a shorter median duration of mechanical 
ventilation in survivors (absolute difference, –15 d; p < 0.001). None of the 
healthcare providers who performed all the percutaneous dilational trache-
ostomies procedures had clinical symptoms or any positive laboratory test 
for severe acute respiratory syndrome coronavirus 2 infection.

CONCLUSIONS: In coronavirus disease 2019 patients on mechanical 
ventilation, an early modified percutaneous dilational tracheostomy was 
safe for patients and healthcare providers and associated with improved 
clinical outcomes.
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in Figures 2S–4S in the Supplementary Appendix,  
http://links.lww.com/CCM/G303). Before and a!er cre-
ating the matched sets, we evaluated di"erences in time 
to discontinuation from MV, length of hospitalization, 
and overall survival comparing patients with an early 
PDT to those with no tracheostomy and those with early 
versus late PDT. Patient survival time and time to dis-
continuation from MV were estimated with the Kaplan-
Meier method; adjusted probabilities were compared 
between groups via a Cox proportional hazards model 
and competing risk model. All of the variables used in 
the propensity score matched, Cox proportional haz-
ards, logistic regression, and competing risk models were 
measured on all patients, except for body mass index 
(BMI), PEEP, Pao2/Fio2 ratio, Pco2, and chest radiology 
for which 99% of the data were available. &e d-dimer, 
ferritin, C-reactive protein, and lymphocyte counts were 
available for 88–95% of the patients. Statistical analy-
ses were performed using R so!ware Version 3.6.3 and 
R studio Version 1.3.959 (Lucent Technologies, New 
Providence, NJ). Two-sided p values with a signi(cance 
level of 0.05 were used to assess statistical signi(cance.

RESULTS
Patient Characteristics and Outcomes

Between March 11, and April 29, 2020, 541 patients 
infected with SARS-CoV-2 requiring MV were admit-
ted to the ICUs at two NYU Langone Health (NYULH) 
Hospitals in Manhattan (298 patients) and Long Island 
(243 patients). Of the 394 patients on MV who were 
eligible for a PDT, 205 patients (52%) underwent a 
PDT procedure (Fig.  1). Of the 205 tracheostomies, 
116 (57%) were early tracheostomies with median 
time of 9 days (interquartile range, 7–12 d), whereas 
89 (43%) were late tracheostomies with a median time 
of 19 days (interquartile range, 16–24 d). Table 1 and 
Table 2s in the Supplementary Appendix (http://links.
lww.com/CCM/G303) show the clinical character-
istics of patients with early, late, or no tracheostomy. 
Most of the clinical characteristics of the patients were 
similar, with the exception that the early PDT patients 
were younger (59 vs 64 yr; p < 0.001), and had a lower 
weight (BMI < 30; 67% vs 69%). Nine of the PDTs were 
performed in patients with a BMI between 40 and 50.

TABLE 2. 
Outcomes in Propensity Score–Matched Patients With Coronavirus Disease 2019 According 
to Treatment With Early Percutaneous Dilational Tracheostomy Versus No Tracheostomy 
and Early Versus Late Percutaneous Dilational Tracheostomy

 Propensity Score–Matched Patients

Outcomes
Early PDT  
(n = 76)

No Tracheostomy  
(n = 76) pa

Early PDT  
(n = 89)

Late PDT  
(n = 89) pb

Survival, n (%) 55 (72) 21 (28) < 0.001 68 (76) 66 (74) 0.86

Discontinuation of  
MV, n (%)

51 (67) 21 (28) < 0.001 61 (69) 54 (61) 0.35

Total days of MV, d, median (IQR)

 Survivors 26 (19–45) 13 (9–22) < 0.001 25 (19–48) 40 (27–56) < 0.001

 Nonsurvivors 23 (17–26) 14 (10–19) < 0.001 23 (17–26) 30 (24–36) 0.007

Total days in the hospital, d, median (IQR)

 Survivors 47 (37–59) 34 (20–45) 0.001 42 (35–58) 50 (41–60) 0.05

 Nonsurvivors 28 (22–34) 19 (15–25) 0.001 28 (22–34) 35 (31–56) 0.002

IQR = interquartile range, MV = mechanical ventilation, PDT = percutaneous dilational tracheostomy.
a p for comparison of early PDT group to no tracheostomy group using Wilcoxon Rank-sum test for continuous variables and χ2 for cate-
gorical variables.

b p for comparison of early PDT group to late PDT group using Wilcoxon rank-sum test for continuous variables and χ2 for categorical 
variables.



KHOA HỒI SỨC CẤP CỨU – BỆNH VIỆN CHỢ RẪY

MỞ KHÍ QUẢN Ở BỆNH NHÂN COVID-19

• Chỉ định: Nên thực hiện từ tuần thứ 2 trở đi ở bệnh nhân được tiên 
lượng thở máy kéo dài.

• Không nên mở KQ muộn: (hơn 3 tuần)
• Thực hiện: tại cơ sở có năng lực thực hiện
• Kĩ thuật: ưu tiên Mở khí quản bằng PP nong qua da hơn là phẫu thuật
• Thực hiện dưới hướng dẫn siêu âm / nội soi
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the PDT under apneic conditions. In the study popula-
tion, when we had accessed the subglottic space, the ETT
cuff was in the subglottic space in 75% of patients, with
frequent findings of inflammation and mucosal ischemic
changes. Six other patients were not candidates for PDT
and underwent an open tracheostomy, at the bedside, by
two otolaryngology attending physicians (2 patients with
tracheal stenosis, 1 redo tracheostomy with calcified
stoma, 2 patients with body mass index more than 50 kg/
m2, and 1 patient with innominate artery overlying the
trachea superior to the sternal notch).

Early Patient Outcomes
The mean time from the start of invasive mechanical
ventilation to the PDT was 10.6 ! 5 days. The mean
follow-up for all the patients after starting mechanical
ventilation was 18 ! 5 days, and after PDT, it was 11 ! 6
days. Of the 98 patients who underwent a PDT, 40 (41%)
remain on full ventilator support, 19 (19%) are undergo-
ing weaning from mechanical ventilation with continuous
positive airway pressure or pressure support ventilation.
Thirty-two patients (33%) are not requiring mechanical
ventilatory support, with 4 (4%) of them discharged from
the hospital, 17 (17%) on the noncritical care floors, and 11
(11%) remaining in the ICU with oxygen by tracheostomy
collar. The tracheostomy tubes of 19 patients (19%) were
downsized, and 8 (8%) have had the tracheostomy tubes

removed. Seven patients (7%) died as result of respiratory
and multiorgan failure.

Complications
Bleeding after tracheostomy was present in 5 patients, all
of whom were receiving anticoagulation therapy and 3
were on ECMO support. Of those 5 patients, 1 required
surgical exploration, which was a standard PDT. Two
accidental tracheostomy tube removals occurred during
the study, 1 by a patient and another by a health care
provider.

Health Care Provider Exposure
The tracheostomy team included six physicians and two
nurses who participated across the 98 bedside percuta-
neous tracheostomies. Four of these team members
agreed to testing, and all have been negative by nasal
pharyngeal swab for reverse transcriptase polymerase
chain reaction assay testing. None has missed any days of
work, and to this date, all continue to take care of patients
and all are performing PDT in additional patients. To
date, none of these eight team members or additional
nurses, respiratory, and physical therapist providing care
to these COVID-19 patients after tracheostomy has had
any symptoms of fever, general malaise, cough, or
shortness of breath, nor has any tested positive for
COVID-19.

Figure 1. Percutaneous dilational tracheostomy in COVID-19 patients using novel visualization technique. (a) Three team members positioning
in the patient’s room. (b) View of vocal cords using flexible bronchoscopy. (c) Visualization of trachea and cartilaginous rings anterior to
endotracheal tube through bronchoscope. (d) Bronchoscopic visualization of needle insertion. (e) Wire insertion under bronchoscopic visualization.
(f) Technique of dilation with Ciaglia Blue Rhino (Cook Medical, Bloomington, IN) dilator with endotracheal tube in place.

1008 ANGEL ET AL Ann Thorac Surg
NOVEL PERCUTANEOUS TRACHEOSTOMY IN COVID-19 2020;110:1006-11
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• Ống nội soi đi dọc theo 
ống nội khí quản đến 
dây thanh âm

• Xả bóng chèn nhanh, 
đưa ống nội soi qua 
sau đó bơm bóng chèn 
lại

• Bệnh nhân tiếp tục 
được thông khí, giảm 
khả năng phơi nhiễm 
khi để mở đường thở

Angel, L., et al. (2020). "Novel Percutaneous 
Tracheostomy for Critically Ill Patients With COVID-
19." Ann Thorac Surg 110(3): 1006-1011.

HƯỚNG DẪN BẰNG NỘI SOI NGOÀI ỐNG NKQ
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In-hospital airway management of COVID-
19 patients
Elise H. Sullivan1, Lauren E. Gibson1, Lorenzo Berra1, Marvin G. Chang1,2* and Edward A. Bittner1

Abstract

Those involved in the airway management of COVID-19 patients are particularly at risk. Here, we describe a practical,
stepwise protocol for safe in-hospital airway management in patients with suspected or confirmed COVID-19 infection.

Keywords: Emergency airway management, Airway management, In-hospital airway management, COVID-19,
coronavirus, Intubation, COVID-19 airway management, Coronavirus airway management

As the number of patients infected with coronavirus dis-
ease 2019 (COVID-19) has grown exponentially, the
number of patients who require intubation may be
greater as non-invasive ventilation is utilized less fre-
quently due to increased risk for aerosolization of viral
particles. Rapid viral transmission within hospitals has
been documented and remains a major concern [1–4].
In Italy, healthcare workers comprised 9% of total
COVID-19 cases [5], with respiratory therapists, intubat-
ing providers, and bedside nurses being at highest risk
[6]. At our 999-bed hospital with over 350 concomitant
COVID-19-positive inpatients, 508 employees have
tested positive for COVID-19 out of 3466 tested. The
emerging data presents an alarming and unprecedented
need for preparation. We anticipate that hospital re-
sources will be taxed with increasing numbers of
COVID-19-infected patients in the coming weeks.
Healthcare workers will increasingly be at risk of expos-
ure, especially those involved in airway management. It
is imperative to have a practical, stepwise protocol for
safe hospitalization and airway management in patients
with suspected or confirmed COVID-19 infection.

High-risk aerosolizing procedures
Several commonly performed medical procedures are
likely to aerosolize patient sputum and thus significantly
increase the risk of exposing healthcare workers to re-
spiratory pathogens. Tracheal intubation, positive pressure
ventilation with bilevel positive airway pressure (BiPAP)
or continuous positive airway pressure (CPAP), high-flow
nasal cannula (HFNC), bronchoscopy, and nebulizer treat-
ments should be regarded as high risk for COVID-19
transmission [7]. These procedures should be employed
with precautions in patients with COVID-19 infection. A
systematic review of healthcare-associated transmission of
betacoronavirus during the SARS epidemic showed that
tracheal intubation, non-invasive positive pressure ventila-
tion, tracheostomy, and manual ventilation prior to intub-
ation were all associated with a significantly increased risk
of transmission to healthcare workers [8]. Although the
other procedures listed do not yet have data showing
increased transmission, we use risk of aerosolization of
patient sputum as a proxy marker for risk of transmission.
We recommend treating all potentially aerosolizing proce-
dures as carrying an elevated risk of exposure to health-
care workers. Additionally, any contact with mucous
membranes confers a high risk of viral infection. Both the
aerosolization of infectious particles and contact with
mucus membranes make airway management especially
hazardous.
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without alternatives. Inexperience may increase the risk
of improper adherence to peri-intubation precautions
and viral transmission. In addition, inexperience is likely
to result in more intubation attempts with associated
complications and greater COVID-19 exposure of the
clinicians performing the procedure. Having more than
one team member with advanced airway training is ad-
visable as preparation for potential difficult airways. The
literature shows increased first pass intubation success
and a reduction of complications of emergency tracheal
intubation when an experienced intubator performs the
procedure [12]. In our institution, the COVID-19 ART
consists of a critical care-trained anesthesiologist, a crit-
ical care fellow, and a trauma surgeon as backup in the
event that a surgical airway is needed. Each institution
must devise a team that properly reflects resources avail-
able. This team may include experienced nurse anesthe-
tists (CRNA) or anesthesiologist assistants (AA).
Identifying the responding team in advance creates an
organized system for rapid intervention and facilitates
practices to protect the healthcare workers involved.
The team member with the most airway experience
should be the one to intubate; in our model, it is the
critical care-trained anesthesiologist. All members of the
COVID-19 ART must be educated in proper application
of PPE.
For providers with advanced age, significant comorbid-

ities, or immunocompromised status or who are cur-
rently pregnant, we have given the option to opt out of
participating in the COVID-19 ART.

Communication and consultation with the airway
team
The ART should be notified of all confirmed or pre-
sumptive positive cases of COVID-19 in the hospital
with evidence of respiratory distress; specifically, es-
calating oxygen requirements, stable oxygen support
of greater than 4 l oxygen/min, or increased work of
breathing. This notification allows the ART team to
monitor these patients for signs of respiratory deteri-
oration and facilitate early intubation as needed. In
addition, it ensures that ART is aware of patients
with difficult airways or other relevant comorbidities
so that they may better prepare for these issues. In
many institutions, the ART is composed of providers
who are simultaneously caring patients in the ICU
and OR. Their ART duties are in addition to their
primary roles as intensivists, anesthesiologists, emer-
gency medicine physicians, or surgeons. It is generally
not feasible for the ART to assess every patient who
presents with general viral or flu-like symptoms with-
out evidence of active respiratory distress; rather, the
ART should be consulted when there are early signs
of respiratory insufficiency (Fig. 1). When consulting
the airway team, the primary team should provide a
concise and relevant medical report. This should in-
clude any prior documented intubations, most recent
echocardiography results, comorbidities, and recent
clinical course including hemodynamic and/or respira-
tory instability, oxygen requirements, and objective
work of breathing (Fig. 2).

Fig. 1 Suggested criteria for notification of a COVID-19 airway response team (ART)
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