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ABSTRACT

Introduction: The COVID-19 pandemic is unprecedented.
Amongst those who contracted COVID-19, a number
required intubation and prolonged ventilation. This
increased the number of ventilated patients in the hospital
and increased the requirement for tracheostomy of severe
COVID-19 patients. Our objective is to study the outcome of
patients with COVID-19 who underwent tracheostomy.

Materials and Methods: This study is a novel retrospective
study in a tertiary centre in Malaysia. Case notes of COVID-
19 patients who underwent tracheostomy in Hospital
Ampang were collected using the electronic Hospital
Information System. Data were analysed using the SPSS
system.

Results: From a total of 30 patients, 15 patients survived. All
patients underwent either open or percutaneous
tracheostomy. The median age is 53 (range: 28-69) with a
significant p-value of 0.02. Amongst comorbidities, it was
noted that diabetes mellitus was significant with a p-value of
0.014. The median time from the onset of COVID-19 to
tracheostomy is 30 days. The median duration of intensive
care unit (ICU) stay is 30.5 days, with the median duration of
hospital length of stay of 44 days (p = 0.009 and <0.001,
respectively). No complications that contributed to patient
death were found. Survivors had a median of 29.5 days from
tracheostomy to oxygen liberation.

Conclusion: Tracheostomy in COVID-19 patients that
requires prolonged ventilation is unavoidable. It is a safe
procedure and mortality is not related to the procedure.
Mortality is primarily associated with COVID-19.
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INTRODUCTION

The COVID-19 pandemic caused by SARS-CoV-2 has affected
more than 500 million and caused the death of more than 6
million people." As of September 2022, the number of cases
in Malaysia had reached 4.8 million with 36,270 deaths.” As
its name suggests the SARS-CoV-2 is known to affect the
lungs, often including acute respiratory distress syndrome
(ARDS), which is its primary morbidity.® Due to its
transmissibility and sheer number of infected patients,
COVID-19 placed a major burden on healthcare facilities,
with 5-12% of cases requiring critical care and prolonged

mechanical ventilation. Tracheostomy is traditionally
performed to improve the chance of successful ventilation
weaning and lower the risk of complications and mortality
when compared to long-term endotracheal intubation.*
Because tracheostomy is an aerosol-generating procedure,
specific guidelines were denoted by the Ministry of Health
Malaysia in select cases for proper donning of personal
protective equipment and intraoperative procedures to
reduce the risk of transmission to healthcare workers during
the procedure.** Hospital Ampang was converted into a
hospital devoted exclusively to the treatment of COVID-19
patients from January 2021 to February 2022. In this article,
we would like to set forth our experience performing
tracheostomies in a single hospital dedicated to COVID-19
and review tracheostomy outcomes in this population.

MATERIALS AND METHODS

This retrospective observational study evaluated adult
COVID-19-positive patients who underwent tracheostomy
between January 2021 and February 2022 (13-month period)
in a single tertiary care hospital setting (Hospital Ampang).
Patients were included if they had a positive polymerase
chain reaction or antigen rapid test kit, whose primary
diagnosis is COVID-19, and underwent either open
tracheostomy or percutaneous tracheostomy from
otorhinolaryngology or intensive care teams in the ICU or
operating theatre setting. The indications for tracheostomy
were prolonged ventilation and failure to wean off
ventilation. Universal sampling was used. A total of 30
patients were included.

Data Collection

The electronic Hospital Information System was used to
identify patients and review patient’s notes. Patients who
underwent tracheostomies were identified via their operative
notes and intensive care unit (ICU) notes. Notes were
reviewed by researchers for demographical data,
comorbidities, vaccination status, hospital length of stay, ICU
length of stay, days from intubation to tracheostomy, days
from COVID-19 diagnosis to tracheostomy, days from
tracheostomy to decannulation, days from tracheostomy to
death and tracheostomy complications.

Data Analysis

Data were expressed as count (percentage, %) and median
(interquartile range, IQR). Chi-squared test was used for
categorical variables and Mann-Whitney U test/Wilcoxon
rank-sum test for continuous variables. Survivability graphs
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Table I: Summary statistics including patient demographics, comorbidities, vaccination, CT values and tracheostomy types (n=?)

Total Survivors Non-survivors p value
(n=30) (%) (n=15) (%) (n=15) (%)
Age, years 53.5 (28.0-69.0) 36.0 (28.0-69.0) 60.0 (35.0-69.0) 0.002
BMI, overall 28.7 (21.8-50.5) 28.4 (21.8-45.0) 29.0 (23.3-50.5) 0.836
BMI, Subgroups 0.361
Normal weight
(BMI < 25.0) 6 20.0 4 26.7 2 13.3
Overweight/obese
(BMI > 25.1) 24 80.0 11 73.3 13 86.7
Race 0.440
Malay 20 66.7 9 60.0 1 73.3
Chinese 8 26.7 5 333 3 20.0
Indian 1 3.3 - - 1 6.7
Others 1 33 1 6.7 - -
Sex 1.0
Male 20 66.7 10 66.7 10 66.7
Female 10 333 5 333 5 333
Tracheostomy Type 0.456
Open Tracheostomy 18 60.0 8 53.3 10 66.7
Percutaneous Tracheostomy 12 40.0 7 46.7 5 333
Vaccination 0.068
Vaccinated 3 10.0 3 20.0 - -
Unvaccinated 27 90.0 12 80.0 15 100
CT Value, overall 23.6 (8.0-38.0) 23.7 (15.0-36.0) 23.51 (8.0-38.0) 0.457
Smoking 1.0
Smokers 4 13.3 2 13.3 2 13.3
Non-smokers 26 86.7 13 86.7 13 86.7
Comorbidities (Total)
n=0 7 23.3 4 26.7 3 20.0
n=1 8 26.7 5 333 3 20.0
n=2 8 26.7 4 26.7 4 26.7
n=3 4 13.3 2 13.3 2 13.3
n=4 3 10.0 - - 3 20.0
Hypertension 0.256
No 19 63.3 11 73.3 8 53.3
Yes 11 36.7 4 26.7 7 46.7
Diabetes mellitus 0.014
No 25 83.3 15 100% 10 66.7
Yes 5 16.7 - - 5 333
Cardiovascular illnesses 0.068
No 27 90.0 15 100 12 80.0
Yes 3 10.0 - - 3 20.0
Respiratory illnesses 0.143
No 28 93.3 15 100 13 86.7
Yes 2 6.7 - - 2 13.3
Other comorbidities
No 21 70.0 10 66.7 11 73.3
Yes 9 30.0 5 333 4 26.7

CT - cycle threshold
BMI - Body mass index

Table Il: Tracheostomy complications by mortality status

Overall Survivors Non-survivors
n (%) n (%) n (%)
Complications
Major - - - - - -
Minor 3 1.1 1 6.7 2 13.3
None 27 88.9 14 93.3 13 86.7
Minor Complications
Tracheostomy bleed 2 6.7 - - 2 13.3
Tracheostomy tube blockage 1 3.3 1 6.7 -
None 27 90.0 14 93.3 13 86.7
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Fig. 1: Kaplan-Meier plot of time-to-event probability of patients by (a) duration of hospital stay (days), and (b) from tracheostomy to

death (days)

were plotted using Kaplan-Meier method for duration of
hospital stay and tracheostomy to death. Statistical analysis
was performed using the SPSS version 26. A significant p
value was taken at alpha < 0.05.

RESULTS

There were 30 patients who were COVID-19 positive,
requiring mechanical ventilation, and underwent open or
percutaneous tracheostomy between January 2021 and
February 2022 in Hospital Ampang. The indications for
tracheostomy were prolonged ventilation and failure to wean
off ventilation. The median age was 53.5 (IQR 34.8-61.8)
(p=0.002). Most patients were of the Malay race (66.7%) and
male. Only three patients were fully vaccinated, and all non-
surviving patients were unvaccinated. Of the comorbidities,
diabetes mellitus had significance (p=0.014). All surviving
patients had no underlying diabetes mellitus, cardiovascular
disease, or prior respiratory disease. There was no
significance (p=0.456) between percutaneous tracheostomy
performed by the critical care team, and open tracheostomy
performed by the otorhinolaryngology team in relation to
death (Table I). The percutaneous tracheostomies were
performed by a senior anaesthetist bedside in the ICU without
scope guidance. Patients who had a higher BMI, hence
thicker necks, or patients in deemed the critical care team as
difficult for a percutaneous tracheostomy, were referred to the
otorhinolaryngology team for an open tracheostomy. The
median days from COVID-19 illness to tracheostomy was
30.0 (IQR 25.0-34.0), which is equal for survivors and non-
survivors. The median ICU stay of 30.5 days (IQR 25.5-43.0)
(p=0.009) and the median hospital stay duration of 44.0 days
(IQR 33.0-60.5) (p=0.000) was significantly higher for
patients who survived compared to non-survivors. Kaplan-
Meier curves summarise the time-to-event data among
COVID-19 patients, including probabilities of hospital length
of stay and days from tracheostomy to death (Figures 1 A and
1B). There were only minor complications (n=3, 11.1%) of
tracheostomy bleed (n=2) and tracheostomy tube blockage
(n=1). No major complications such as haemorrhage,
pneumothorax, tracheitis and/or tracheobronchitis, tracheal
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stenosis, or trachea-oesophageal fistula were noted (Table II).
It is worth mentioning that no surgeons, anaesthetists or
operating staff involved in the tracheostomy procedures
developed COVID-19 symptoms.

DISCUSSION

This study shows our experience of open and percutaneous
tracheostomies for patients who had COVID-19 that required
prolonged ventilation and failed to wean off ventilation
during the COVID-19 pandemic in a tertiary hospital
dedicated solely to COVID-19 patients at the time. This is a
novel study in Malaysia to the best of our knowledge.
Mortality of COVID-19 patients who underwent
tracheostomy in Spain was 20%,” in the United states 6-
33%°*° and in Dubai 23.7%/.” Our study shows a mortality
rate of 50%. The majority of non-survivors were non-
vaccinated, had higher BMIs, comorbidities and higher risk
of complications."™ Our study also showed that age
(p=0.002) and diabetes mellitus (p=0.014) were significant
factors relating to the death of tracheostomised COVID-19
patients. All five patients in our study who had diabetes
mellitus were non-survivors, as diabetes mellitus has been
shown to be a factor for poorer prognosis.* In keeping with
our data, it would be preferable to select patients for
tracheostomy who are vaccinated, have a lower BMI,
younger and without diabetes mellitus, as these patients had
been shown to have a better outcome. Our patients
underwent tracheostomy between 17 and 25 days from
intubation. Due to this, we are unable to advise if performing
a tracheostomy earlier or later is preferable. Similarly to
Rovira et al. and Botti et al.,, our study does not show
significance (p=0.456) between open and percutaneous
tracheostomies in relation to death.''* Selection of patients
for percutaneous and open tracheostomy should be done on
a case-by-case basis. We would recommend performing open
tracheostomies in patients who have thicker necks, neck
mass or risk of bleeding. When performing percutaneous
tracheostomy, it should be performed by a senior
anaesthesiologist and preferably scope guided. In our study,
the duration of ICU stay and the duration of hospital stay is
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double for that of survivors than non-survivors. With a
median ICU stay of 20 days post-tracheostomy for survivors,
it is likely tracheostomy did not assist in weaning the patient
off the ventilator. However, this could possibly be due to
several factors, including a difference in ventilator weaning
thresholds by the critical care team, significant lung fibrosis,
secondary bacterial infections and exacerbations of
comorbidities that affected patient ventilation. The decreased
length of stay for non-survivors is likely due to the overall
poor prognosis of the patient. A study by Ahmed et al. found
9% of patients had minor complications and 9% of patients
had major complications.” Another study by Tang et al.
showed peristomal bleeding and tracheal bleeding were more
common in COVID-19 patients at 13%." Our study had only
three minor complications and no major complications. For
survivors, it took a median of 29.5 days to reach oxygen
liberation from tracheostomy. It is recommended to have a
multidisciplinary team approach when selecting a patient for
tracheostomy to better evaluate the prognosis of the patient
prior to performing a tracheostomy, which is an aerosolised
procedure that may increase the risk of COVID-19 infection
to health staff.

LIMITATIONS

This is a retrospective study with a small sample size and
may not show some significant statistical values. Our study is
performed in a single centre. The duration is only 13 months.

CONCLUSION

Tracheostomy in COVID-19-positive patients is essential for
those dependent on a ventilator for an extended period. The
tracheostomy procedure itself is safe to perform. However, the
outcome of post-tracheostomised patients varies depending
on multiple factors such as comorbidities, obesity, age and
prognosis of COVID-19. A collaborative and cohesive
multidisciplinary team approach is recommended. We
propose tracheostomy (percutaneous or open) in select
patients who are younger, vaccinated, with lower BMI and
fewer comorbidities.
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