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Abstract

Introduction: In the epidemic wave of the ongoing coronavirus disease 2019 (COVID-19) pandemic in 
April 2021. This study aimed to explore the 30-day mortality rate and its associated factors 
and anesthetic practice in critically ill COVID-19 patients who received intubation.

Methods: This retrospective cohort study was collected data from medical records in critically ill 
COVID-19 patients who received intubation and admitted to Pranangklao Hospital (PNKH) 
from April 1 to June 30, 2021. 

Results:  A total of 73 patients were admitted and intubated with the median age was 65 years (IQR 
= 18), 43 (58.9%) were male, 37 (50.7%) were body mass index (BMI) ≥ 30 kg/m2, and 60 
(82.2%) had underlying diseases. The most common underlying diseases were hypertension 
(63.00%) and diabetes (47.90%). The 30-day mortality rate was 79.50%. Compared between 
the survivors (n = 15) and non-survivors (n = 58), the mortality significantly increased 
with age (P = .002), more underlying diseases (P = .007), having cough (RRadj 31.90, 95%  
CI = 1.67-610.65, P = .021), and more complications (RRadj 2.58, 95% CI = 1.02-6.51,  
P = .045). The anesthetics were used as follows: midazolam (80.95%), thiopental (40.48%), 
propofol (26.19%), and ketamine (23.81%). The muscle relaxants used in intubation included 
succinylcholine (90.48%) and rocuronium (9.52%).

Conclusions:  Critically ill intubated COVID-19 patients showed a very high mortality rate that  
significantly increased with age, underlying diseases, and complications. Intubation treatment 
in vulnerable populations should be done cautiously to avoid adverse events.

Keywords:  Anesthetics, Critical illness, Coronavirus, COVID-19, Mortality rate, Intubation, SARS-
CoV-2

1 Department of Anesthesiology, Pranangklao Hospital, Nonthaburi, Thailand 
2 Department of Psychiatry, Center of Excellence of Applied Epidemiology, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand 
*Corresponding author: Natthika Yurakate, M.D., Department of Anestheology, Pranangklao Hospital, Nonthaburi, Thailand
  Email: natthika.yk@gmail.com

Received: 26 November 2021             Revised: 8 April 2022           Accepted: 20 April 2022  



128 Asian Medical Journal and Alternative Medicine

Introduction
The novel coronavirus disease-2019  

(COVID-19) is a respiratory disease emerging  
in December 2019 in Wuhan, Hubei Province,  
China.1,2 Its severity ranges from no symptoms to  
severe pneumonia and rapid death. Thailand is 
the first country to detect a confirmed case of  
COVID-19 outside of China in January 2020 thru 
immigration screening.3,4 Pranangklao Hospital 
(PNKH), Nonthaburi Province has been prepared 
to deal with the COVID-19 epidemic. The Depart-
ment of Anesthesiology has readied its personnel 
and guidelines for caring for COVID-19 patients. 
Throughout the year 2020, the spread of the  
COVID-19 epidemic was well under control.5 At 
PNKH, the Department of Anesthesiology was 
consulted for intubation for the first time in January 
2021, after which the other case was found again 
on April 21, 2021.

In Thailand, the information about demo-
graphics, clinical characteristics, factors associated  
with mortality, and incidence of mortality in 
intubated critically ill patients with COVID-19 
remains insufficient. Identifying populations at 
increased risk of death is needed for anesthesiolo-
gists, who may be consulted to manage patients’ 
airways. Therefore, to investigate demographic data,  
mortality rate, and clinical characteristics of  
critically ill COVID-19 patients who received  
intubation to construct a database for planning 
patient care. The medical chart reviewed anesthe-
tics agents, intubation treatment, and problems in 
intubation practice were recorded. The research data 
would be applied to develop a body of knowledge 
in caring for critically ill COVID-19 patients in 
PNKH.

Methods
Study Method

This retrospective cohort study reviewed 
and collected data from medical records in critically 
ill patients with COVID-19 who were diagnosed 
with SARs-CoV-2 infection by real-time poly-
merase chain reaction (RT-PCR) method and under-
went invasive ventilation in PNKH, single-center, 
from April 1 to June 30, 2021. The participants 
were recruited from critically ill COVID-19 patients 
who received intubation by anesthesiologists  
in PNKH and by unknown specialties in other  
hospitals in Nonthaburi, including Bang Yai  

Hospital, Bang Buathong Hospital, Pak Kret  
Hospital, Sai Noi Hospital, Busrakham Hospital, 
Bang Kwang Central Prison Hospital, and Nontha-
buri Field Hospital referred to PNKH for further 
treatment. The exclusion criteria were patients 
who did not have patient status on the 30-day after 
intubation; however, none of the participants were 
excluded. The study was endorsed by the Human 
Research Ethics Committee, PNKH (EC27/2564). 
The Thai Clinical Trials Registry Committee  
registration was approved (TCTR20220315003).

Data Collection
 Demographic data and clinical features 

including age, sex, weight, height, body mass index 
(BMI), underlying diseases, complications, and  
presenting symptoms of all patients were collected. 
The date of symptom onset, date of admission, date 
of intubation, date of extubation, date of referral, 
date of discharge, date of death, and patient status 
on the 30th-day after intubation was recorded.  
The primary outcome of this study was the 30-day 
mortality rate, and the secondary outcome was 
factors associated with mortality and anesthetic 
practice. 

In the patients undergoing tracheal intuba-
tion in PNKH by the anesthesiologist, additional 
information was acquired, including anesthetic 
agents, and intubation technique. A total of five 
anesthesiologists performing intubation at PNKH 
were invited to complete an online questionnaire 
regarding intubation in critically ill patients with 
COVID-19 two weeks after the last case to collect 
data on guidelines for patient care, selection of 
intubation apparatus, and problems in intubation 
practice, concerns, and on-duty infection. This was 
carried out anonymously through Google Forms.

Statistical Analysis 
The sample size was estimated using the 

infinite population proportion formula6,7 according 
to the primary objective to find the mortality rate. 
The calculation was done using the values from the 
study of Tu Y, Yang P, Zhou Y, et al.8 with propor-
tion (p) = 0.81, error (d) = 0.10, alpha (α) = 0.05, 
and Z (0.975) = 1.95. According to this formula, the 
sample size should be at least 59. 

The Statistical Package for the Social  
Science (SPSS) version 16.0 was employed to 
analyze descriptive statistics such as frequency, 
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percentage, mean, median, standard deviation (SD), 
interquartile range (IQR), 95% confidence intervals 
(95% CI), and the statistical significance was set at 
P < .05. Multiple imputation methods for missing 
data were not used. A Chi-square test, Fisher’s  
Exact Test, and Mann-Whitney U test were  
estimated to determine the associated factors of the 
30-day mortality. 

According to multivariate analysis, the  
binary logistic regression for crude relative risk 
(crude RR) was performed to explore the risk or  
protective factors of the 30-day mortality. The 
associated factors including BMI, the symptom 
of cough, and numbers of complications were 
analyzed. To compute the adjusted relative risk 
(RRadj), potential confounding factors were  
controlled in the binary logistic regression model. 
From previous study reviews,8-11 the covariates that 
need to be considered as potential confounding  
factors of the COVID-19 death were the patients’ 
age and the numbers of underlying diseases. 

Results
Mortality Rate and Demographic Data 

Seventy-three critically ill intubated  
patients with COVID-19 were recruited: 43 
(58.90%) males. The median age was 65 years 
(IQR = 18, min. = 23, max. = 89). There were 58 
cases of death, representing a 30-day mortality rate 
after intubation of 79.50%. Of the 15 survivors, 13  
patients did not require an endotracheal tube (11 
were discharged; 1 still received medical treatment; 
the other was sent back to the previous hospital). 
One patient was still intubated, and the other was 
given a tracheostomy tube and still received medi-
cal care.

The higher mortality rate was associated 
with an increase in age (P = .002). The mortality 
of those ≤ 60 years was 59.30%, of the 60-69-year-
old group was 84.60%, and of those ≥ 70 years was 
100%.

The median BMI was 27.68 kg/m2 (IQR 
= 9.28, min. = 14.57 kg/m2, max. = 66.07 kg/m2).  
The patients were divided into two groups: those 
with BMI < 30 kg/m2 (49.30%) and those with 
BMI ≥ 30 kg/m2 (50.70%). As shown in Table 1,  
the patients with BMI < 30 kg/m2 presented a death 
rate of 88.90% whereas the patients with BMI ≥ 
30 kg/m2 showed 70.30%. There was a significant 

difference in the mortality rate between these two 
groups (P = .049). Regarding BMI as the associ-
ated factor of mortality rate, stratification by age 
group was explored, in the group younger than 60, 
the patients with BMI < 30 kg/m2 had no different  
mortality from those with BMI ≥ 30 kg/m2. How-
ever, in the 60-69-year-old group, the patients with 
BMI < 30 kg/m2 showed significantly higher mor-
tality than their counterparts (P = .014). All patients 
older than 70 years old were deceased regardless of 
their BMI (Table 2).

Underlying Diseases
There were 60 (80.82%) and 13 (17.80%) 

patients with and without underlying diseases,  
respectively. The increase in the mortality rates 
among those with underlying diseases compared 
to those without such diseases was significant  
(P = .021). The most common underlying diseases 
included hypertension, diabetes mellitus, and  
dyslipidemia. No significant differences in mortality 
were found between each underlying disease. 
However, there was an association between the 
30-day mortality rate and the number of underlying 
diseases, those patients with ≥ 3 underlying  
diseases showed a significantly higher mortality rate  
than those with one or two underlying diseases  
(P = .007) (Table 1).

Presenting Symptoms and Complications
The most common presenting symptoms 

were dyspnea (56.30%), cough (53.50%), and 
fever (50.70%). The most common complications 
included septic shock (50.00%), acute respiratory 
distress syndrome (ARDS; 38.90%), and acute 
kidney injury (AKI; 37.50%). The patients with 
either cough, septic shock, ARDS, or AKI showed a 
significantly higher mortality rate than those without 
these conditions (Table 1).

The Risk Factors of 30-day Mortality After  
Intubation 

Table 3 demonstrates the risk factors of 
30-day mortality after intubation; the results of the 
binary logistic regression model with control for 
potential confounder factors. Patients who were 
BMI ≥ 30 kg/m2 were not likely to be increased 
mortality (RRadj = 0.95; 95% CI 0.874-1.038).  
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Table 1 Demographic and clinical characteristics of critically ill patients with coronavirus disease 2019  
 (COVID-19) receiving invasive ventilation in Pranangklao Hospital

Characteristics Total 
n = 73 (%)

Survivors
n = 15 (%)

Non-survivors 
n = 58 (%) P-value

Ages (yrs) † .002*

 < 60 27 (37.0) 11 (40.7) 16 (59.3)
 60-69 26 (35.6) 4 (15.4) 22 (84.6)
 ≥ 70 20 (27.4) 0 (0.0) 20 (100)
 (median = 65, min = 23, max = 89, IQR = 18, 95% CI = 58.18, 64.77)
Sex‡ 1.000
 male 43 (58.9) 9 (20.9) 34 (79.1)
 female 30 (41.1) 6 (20.0) 24 (80.0)
BMI† (kg/m2) .049*
 < 30 36 (49.3) 4 (11.1) 32 (88.9)
 ≥ 30 37 (50.7) 11 (29.7) 26 (70.3)
 (missing = 10 (13.7%))
 (median = 27.68, min = 14.57, max = 66.07, IQR = 9.28, 95% CI = 27.79, 32.45)
Underlying diseases‡ .021*
 No 13 (17.80) 6 (46.20) 7 (53.80)
 Yes 60 (82.20) 9 (15.00) 51 (85.00)
Underlying diseases‡

 Hypertension 46 (63.00) 7 (15.20) 39 (84.80) .229
 Diabetes 35 (47.90) 4 (11.40) 31 (88.60) .085
 Dyslipidemia 27 (37.00) 3 (11.10) 24 (88.90) .147
 Chronic kidney disease 16 (21.90) 1 (6.25) 15 (93.75) .165
 Heart disease 7 (9.60) 0 (0.00) 7 (100.00) .332
 Cerebrovascular disease 4 (5.50) 0 (0.00) 4 (100.00) .575
 Respiratory disease 4 (5.50) 0 (0.00) 4 (100.00) .575
 Cancer 2 (2.70) 0 (0.00) 2 (100.00) 1.000
 Others 24 (32.90) 2 (8.30) 22 (91.70) .121
Number of underlying diseases (n = 60)‡ .007*
 1-2 26 (43.33) 8 (30.80) 18 (69.20)
 ≥ 3 34 (56.67) 1 (2.90) 33 (97.10)
Presenting symptoms‡

 Dyspnea 40 (56.30) 9 (22.50) 31 (77.50) .779
 Cough 38 (53.50) 14 (36.80) 24 (63.20) < .001*
 Fever 36 (50.70) 9 (25.00) 27 (75.00) .563
 Loss of appetite 9 (12.70) 2 (22.20) 7 (77.80) 1.000
 Fatigue 8 (11.30) 0 (0.00) 8 (100.00) .189
 Sore throat 7 (9.90) 1 (14.30) 6 (85.70) 1.000
 Myalgia 5 (7.00) 0 (0.00) 5 (100.00) .577
 Headache 2 (2.80) 1 (50.00) 1 (50.00) .380
 Diarrhea 2 (2.80) 0 (0.00) 2 (100.00) 1.000
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Table 1 Demographic and clinical characteristics of critically ill patients with coronavirus disease 2019  
 (COVID-19) receiving invasive ventilation in Pranangklao Hospital (Cont.)

Characteristics Total 
n = 73 (%)

Survivors
n = 15 (%)

Non-survivors 
n = 58 (%) P-value

Presenting symptoms‡ (Cont.)
 Drowsiness 2 (2.80) 0 (0.00) 2 (100.00) 1.000
 Contact case 15 (21.10) 1 (6.70) 14 (93.30) .166
 (missing = 2 (0.27%))
Complications‡

 Septic shock 36 (50.00) 1 (2.80) 35 (97.20) < .001*
 ARDS 28 (38.90) 2 (7.10) 26 (92.90) .035*
 AKI 27 (37.50) 2 (7.40) 25 (92.60) .037*
 Electrolyte imbalance 25 (34.70) 4 (16.00) 21 (84.40) .548
 VAP/HAP 19 (26.40) 4 (21.10) 15 (78.90) 1.000
 AF 11 (15.30) 0 (0.00) 11 (100.00) .105
 Pneumothorax 7 (9.70) 0 (0.00) 7 (100.00) .332
 UGIB 7 (9.70) 2 (28.60) 5 (71.40) .630
 PE 6 (8.30) 0 (0.00) 6 (100.00) .333
 CHF 4 (5.60) 0 (0.00) 4 (100.00) .573
 DIC 4 (5.60) 0 (0.00) 4 (100.00) .573
 (missing = 1 (0.13%))
Time (days); Median time (IQR)$

 LOS 15 (16) 24 (24) 13.5 (15) .001*
 Time from symptoms onset 3 (4) 4.5 (4) 3 (5) .164
 to hospital admission 
 (missing = 17 (23.30%))
 Time from symptoms onset 6.5 (6) 5.5 (5) 7 (7) .764
 to intubation
 (missing = 17 (23.30%))
 Time from admission to 3 (6) 1 (4) 3 (6) .172
 intubation 
Staff performed intubation‡, ₤ .007*
 PNKH staff 47 (64.38) 42 (89.40) 5 (10.60)
 Other hospital staff 26 (35.62) 16 (10.60) 10 (38.50)

† analyzed by Pearson Chi-square, ‡ analyzed by Fisher’s Exact Test, $ analyzed by Mann-Whitney U test, ₤ Staff performed  
intubation were divided into 2 groups; 1) five anesthesiologists in PNKH and 2) unknown specialties in other hospitals in Nonthaburi, 
including Bang Yai Hospital, Bang Buathong Hospital, Pak Kret Hospital, Sai Noi Hospital, Busrakham Hospital, Bang Kwang 
Central Prison Hospital, and Nonthaburi Field Hospital
Acute respiratory distress syndrome; ARDS, Acute kidney injury; AKI, Ventilator-associated pneumonia; VAP, Hospital-acquired 
pneumonia; HAP, Atrial fibrillation; AF, Upper gastrointestinal tract bleeding; UGIB, Pulmonary embolism; PE, Congestive heart 
failure; CHF, Disseminated intravascular coagulation; DIC
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Age Group Total 
n = 73 (%)

Survivors 
n = 15 (%)

Non-survivors 
n = 58 (%) P-value‡

< 60 years 27 (36.99) .675
  BMI < 30 8 (29.63) 4 (50.00) 4 (50.00)
 BMI ≥ 30 19 (70.37) 7 (36.80) 12 (63.20)
60-69 years 26 (35.62) .014*
 BMI < 30 16 (61.54) 0 (0.00) 16 (100.00)
 BMI ≥ 30 10 (38.46) 4 (40.00) 6 (60.00)
≥ 70 years 20 (27.39)
  BMI < 30 12 (60.00) 0 (0.00) 12 (100.00) n/a
  BMI ≥ 30 8 (40.00) 0 (0.00) 8 (100.00)

Associated Factors
Relative Risk (RR)¥

P-value
Crude RR (95% CI) Adjusted RR§ (95% CI)

BMI (kg/m2)
 < 30 ref.
 ≥ 30 0.93 (0.86-1.02) 0.95 (0.87-1.04) .270
Presenting symptom: Cough
 - No ref.
 - Yes 31.42 (2.06-78.20) 31.90 (1.67-610.65) .021*
Number of complications 2.87 (1.35-6.18) 2.58 (1.02-6.51) .045*

Table 2  BMI as the associated factor of mortality rate, stratification by age group

Table 3  Multivariable analysis showed risk factors of 30-day mortality after intubation

 ‡ analyzed by Fisher’s Exact Test, n/a; non applicable

¥  analyzed by binary logistic regression (entered technique), § adjusted for age (years), the number of underlying diseases 
ref. = reference

The presenting symptom of cough (RRadj = 
31.90; 95% CI 1.67-610.65) and the numbers of  
complications (RRadj = 2.58, 95% CI 1.02-6.51) 
were risk factors for 30-day mortality after  
intubation. 

Duration of Treatment 
The median time length from symptom 

onset to hospital admission, from symptom onset  
to intubation, and from hospital admission to intuba-
tion were 3 days (IQR = 4), 6.5 days (IQR = 6), and 
3 days (IQR = 6), respectively.

The median time of the total length of stay 
(LOS) was 15 days (IQR = 16). The cumulative 
number of patients whose hospital admissions were 
shorter than 10 days was 27.40%, and that of those 
treated in the hospitals ≥ 10 days was 72.60%.

The median time from intubation to  
decease was 10.5 days (IQR = 10). Twenty-seven 
patients passed sooner than 10 days after intubation 
(46.60%). There were 23 deaths at 10 to 19 days of 
intubation (36.20%) and 8 deaths after the 19th-day 
of the treatment (17.20%).

The median time from intubation to ex-
tubation was 10 days (IQR = 4). Six patients had 
their endotracheal tube removed by the 10th-day of 
intubation (46.20%), and 7 between the 10th and 
19th-day (46.1%). 

Intubation Practice by Anesthesiologists
Anesthesiologists at PNKH performed 

intubation in 47 patients (64.38%), divided into  
42 deaths (89.40%), and 5 survivors (10.60%). 
Compared to the patients intubated in other  
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hospitals, the patients who received intubation at 
PNKH showed a significantly higher mortality rate  
(P = .007).

Anesthetic agents included induction 
agents such as thiopental, propofol, midazolam, and  
ketamine. At PNKH, etomidate was not avail-
able due to its short supply. Muscle relaxants, for 
instance, succinylcholine, rocuronium, and cisa-
tracurium, were in use. Resuscitation drugs were 
adrenaline, noradrenaline, atropine, and ephedrine. 
All medications were prepared.

The Department of Anesthesiology adhered 
to the guidelines for intubation according to the 
announcement entitled “Guidelines for Anesthesia 
Care for Patients Infected or Suspected of Being  
Infected with the COVID-19 Virus” released on 
April 202012 by the Royal College of Anesthesio- 
logists of Thailand. No infected practitioners at  
2 weeks after the last intubation.

 Intubation Technique
Five anesthesiologists responded to the 

questionnaire regarding intubation practice in  
critically ill COVID-19 patients (Figure 1). In-
tubation was performed in an efficient negative 
pressure chamber. Another nurse anesthetist 

stood by outside to assist and coordinate. The 
most utilized equipment was a high-flow oxygen 
nasal cannula, used by five anesthesiologists. 
The second most popular apparatus was a  
non-rebreathing mask, in which no one employed 
a self-inflated bag with the face mask. All these  
anesthesiologists adopted the rapid sequence  
induction in all patients. One anesthesiologist  
performed cricoid pressure on some patients who 
were suspected of having a full stomach. Conven-
tional CMAC was most frequently chosen by 2 
anesthesiologists; McGrath and D-Blade were both 
most often selected by 1 anesthesiologist, and a  
conventional disposable laryngoscope was used once. 

One anesthesiologist was tested for  
COVID-19 by RT-PCR once due to a sore throat 
and a poor N95 mask fitting while on duty, and the 
result was negative. All five of them were slightly 
anxious about on-duty infection.

 
 Drug Selection 

Drugs applied to 42 patients by 5 anes-
thesiologists were as follows. Induction agents: 
midazolam (80.95%), thiopental (40.48%), propo-
fol (26.19%), and ketamine (23.81%). A single or  
combination of drugs was used for induction.  

Figure 1  Anesthetic intubation practice. 
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Muscle relaxants chosen for intubation were  
succinylcholine (90.48%), rocuronium (9.52%). 
Other drugs were fentanyl and atropine. Either  
cisatracurium or rocuronium was given for  
mechanical ventilation.

 
 Problems

Some problems emerged during the process 
of patient preparation. For example, there were no 
channels for injection, and no ventilators were ready 
for use. This was solved by making a checklist to  
ensure the readiness of the intensive care team 
before intubation. The other difficulty was that 
communication between medical personnel. While 
wearing a Powered Air Purifying Respirator 
(PAPR), this difficulty was resolved by having 
equipment and medicines well-prepared before 
the procedure to reduce verbal communication. In 
addition, the anesthetic data of five patients were 
nowhere to be found due to no records, which was 
addressed by issuing a treatment order specifically 
for COVID-19 patients consulted for intubation.

Discussion
This retrospective cohort study collected 

data, from April 1 to June 30, 2021, during the 
epidemic wave of COVID-19, on medical records 
of critically ill intubated patients representing a  
30-day mortality rate after intubation of 79.50%. 
This result was in line with several studies.8,10,13-15 

The mortality increased with increasing age, and no 
survivors were older than 70. 

As generally known, obesity has a negative 
impact on the respiratory system.16,17 Obese patients 
are more at risk of developing severe COVID-19 
than those with an average.18,19 Previous studies 
have indicated obesity as a risk factor in severe 
COVID-19 outcomes, such as severe pneumonia,18 

invasive mechanical ventilation,19 and increased 
hospitalizations.9 Further studies have suggested 
that obesity in COVID-19 increased the risk for 
mortality.20,21 This study found that BMI was  
neither a risk nor a protective factor of mortality. 
The present study provided evidence that age  
potential influenced the patients’ BMI. Those with 
a BMI ≥ 30 kg/m2 or obese22,23 were more likely 
to be young while most aged patients had BMI 
less than 30 kg/m2.10 However, obese patients with  
COVID-19 of all ages still need careful care to 

prevent progression to severe COVID-19. 
Diabetes is a common disease in the elderly. 

It has a negative effect on infectious diseases24 and 
is also common comorbidity in patients infected 
with COVID-19,8,10,25 but its effect on mortality rate 
remains controversial. However, it was found that 
COVID-19 patients with concomitant diabetes are 
at risk of progressing to severe COVID-19.26-28 

From multivariable analysis, the presenting 
symptom of cough and the numbers of complica-
tions were risk factors for the 30-day COVID death 
in critically ill intubated patients. Nevertheless, the 
relative risk of cough had boarded 95% CI. The 
patients with cough may be at mortality risk should 
be carefully interpreted due to the small sample size 
or limitation of retrospective medical chart review. 

On average, the non-survivors were intu-
bated 3 days after hospitalization, of which as many 
as 70.20% died within 10 days later, indicating a 
rapid progression. Consistent with the fact that most 
of the deceased were elderly and had the underlying 
disease, considered a susceptible group. Most 
cases were extubated within two weeks (85.7%), 
with a median hospitalization time of 23-24 days. 
There was higher mortality among the patients who  
received intubation in PNKH than in other hospitals. 
This could be because in general, those who were 
admitted to PNKH were in a more severe condition. 
Also, intubation in other hospitals prior to referral to 
ensure patients’ safety resulted in earlier intubation 
and less disease severity at the time of intubation. 

Regarding anesthetics usage, midazolam 
was the most popular. It was the only induction 
agent prescribed alone and used in combination 
with others for induction or used as sedatives due 
to its less undesirable effect on the cardiovascular 
system. It is mentioned that a high dose (0.2-0.3 
mg/kg) of midazolam yielded a slight decrease in 
systemic vascular resistance.29 For induction, much 
smaller doses are usually administered.30 Etomidate 
has outstanding features in cardiovascular stability, 
but it was not used in PNKH. Its use in COVID-19 
patients is said to cause hemodynamic instability, 
presumably related to catecholamine depletion 
consistent with severe sepsis.30 

Thiopental and propofol both have an ad-
verse effect on the cardiovascular system. They are 
prescribed in patients with relatively stable vital 
signs or used at a lower dose. In this study, ketamine 
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was not used alone for induction. From further 
research, ketamine is said to be suitable for use in 
COVID-19 patients due to its anti-inflammatory  
effect,30-33 which may reduce the risk of SARS-
CoV-2 induced cytokine storm. However, it must 
be given with caution especially at a high dose 
for induction because of its negative impact on 
cardiovascular function, particularly in a state of 
catecholamine depletion.29,30 Also, a significant 
increase in bronchial secretions and the need for 
airway suctioning were reported.34 

The most frequently selected muscle  
relaxant for rapid sequence induction intubation in 
this study was succinylcholine because of its rapid 
onset and short duration properties. Succinylcho-
line is relatively safe for patients at risk of difficult  
intubation. However, in the place where sugamma-
dex is easily accessible, rocuronium is potentially 
more popular than succinylcholine since it has an 
advantageous effect on AKI and serum potassium 
levels.29,30 Nonetheless, in patients with difficult 
airways, there may be limitations in the safety of 
rocuronium.35 

In this study, atropine has never been used 
to reduce secretion before intubation, but it was 
given to one patient with bradycardia. It was found 
that patients treated with a high flow nasal cannula 
had relatively dry airways. 

This study investigated the patient data  
during epidemic periods of Alpha (April 2021), 
Gamma (May 2021), and Delta (May 2021) variants 
when the public still had limited access to vaccina-
tion.36 Thus, the present study is a piece of the clinical  
database on COVID-19 critically ill patients in 
Thailand for the benefit of providing care for 
patients because previously demographic data, 
mortality rate, and clinical features were derived 
from internationally compiled studies that may  
differ in ethnicity. The accuracy of the present study 
will rise as more data are collected from the Thai 
population. Data may change as the severity of the 
variant alters, as the vaccine becomes more avail-
able to the population, and as the vaccine efficacy 
is constantly evolving. 

The present study had several limitations. 
First, retrospective data from medical records were 
not all complete. Second, limited by the relatively 
small sample size. Since the primary object was to 
determine the 30-day mortality rate, the sample size 
was calculated by infinite population proportion. 

The risk factors for mortality identified in this cohort 
should be verified in a large-sample, multi-center, 
and prospective cohort. The authors did not proceed 
to complete a multivariate sub-group analysis with 
all confounding factors due to the small sample size. 
Thus, the significance of our results would be very 
weak with a widespread confidence interval. 
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