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Abstract

Introduction: Coronavirus has caused more than a million
deaths as of October 2020. Hospitals consider tracheostomy
after the patientis virus negative, usually after 3 weeks. Prev-
alence and timing of tracheostomy and its impact on sur-
vival among COVID patients are unknown. Methods: A ret-
rospective, single-center study of all patients with COVID-19
ARDS who underwent tracheostomy was conducted. Pa-
tients with age <18 and patients treated with ECMO were
excluded. Duration of ventilation before tracheostomy was
recorded. Clinical variables, outcome variables, and con-
founding variables were recorded and compared between
patients with tracheostomy and without tracheostomy. The
aim was to determine prevalence and timing of tracheosto-
my and its impact on clinical outcomes. Results: We found
that tracheostomies were performed only in 21 out of 196
patients (10.8%). Tracheostomies were performed after 3
weeks on average (22.1 + 7.5 days). Survival was significant-

ly higher in patients who underwent tracheostomy (85.7 vs.
42.5%, p = 0.001). LOSICU was longer for tracheostomy pa-
tients than patients without tracheostomy (median [IQR]: 35
[23-47] vs. 15 [9-21], p = 0.001). Patients who underwent
tracheostomy had a higher proportion of treatment with
continuous renal replacement therapy (CRRT) (52 vs. 30%,
p = 0.04), more COVID-19 swab testing (6.5 [4.5-8.5] vs. 5
[3-71, p = 0.002), more days on mechanical ventilation (34.5
[24-45] vs. 11 [5.5-16.5], p = 0.001), and more length of stay
in the hospital (54 [38-70] vs. 20 [10.5-29.5], p = 0.001). All
other factors were not statistically different between the 2
groups. Approximately 29% of patients had possible false-
negative testing as their swab became positive after being
negative. Conclusion: Tracheostomy was performed only in
10% of our patients with COVID-19 ARDS. Time to tracheos-
tomy was after 3 weeks on average. Survival was better in
patients with tracheostomy, but tracheostomized patients
stayed longer in the ICU and hospital and utilized more days
of mechanical ventilation and CRRT.
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Introduction

Coronavirus has caused more than a million deaths as
of October 2020 [1]. Severe infection with coronavirus
causes pneumonia leading to acute respiratory distress
syndrome and respiratory failure requiring invasive me-
chanical ventilation. Prolonged invasive mechanical ven-
tilation often leads to ventilator-associated pneumonia
and other complications as it is associated with longer use
of sedatives, narcotics, muscle paralysis leading to longer
need for invasive central catheters, and stationary posi-
tion of the patient causing line infection and pressure in-
juries to the skin, respectively. Therefore, tracheostomy is
considered for mechanically ventilated patients after
7-10 days if patients are expected to be ventilator depen-
dent for alonger time [2]. Most hospitals consider trache-
ostomy only after the patient is virus negative since the
tracheostomy procedure generates a high aerosol risk of
virus transmission [3]. A case series of 14 patients showed
that most patients were seronegative after 2 weeks, which
suggests it is safer to consider tracheostomy after 2 weeks
and seroconversion [4]. Many centers report performing
tracheostomy for COVID-19 patients within 14 days [5].
We aim to measure the prevalence of tracheostomy and
its timing for COVID-19 patients in our patient popula-
tion. We compare the outcomes of patients who under-
went tracheostomies (28-day survival and length of stay
[LOS] in the ICU and hospital).

Methods

We conductive a retrospective, single-center study of electronic
medical records of all consecutive patients with proven COVID-19
infection admitted to Dubai hospital, UAE. We included all patients
admitted between January 1, 2020, and June 30, 2020. We only ex-
cluded patients <18 years of age and those treated with extracorpo-
real membrane oxygenation. All patients who underwent tracheos-
tomy comprise the cases. The control group comprised all other CO-
VID-19 patients with respiratory failure who did not have a
tracheostomy. The Otorhinolaryngology team performed all trache-
ostomies in operation theaters. We recorded the duration of invasive
mechanical ventilation (days) before tracheostomy. We recorded de-
mographics (age, gender, and BMI) and confounding factors to com-
pare the 2 groups. Confounding factors include clinical symptoms
and signs on admission. We also recorded laboratory data including
white blood cell counts, lymphocyte counts, platelets count, blood
chemistries, renal indices, coagulation profile, liver function tests,
and inflammatory and disease markers including C-reactive protein,
ferritin, procalcitonin, lactate, creatinine kinase, and D-dimers.

Our hospital policy required virus-negative status of the patient
to perform tracheostomy. Repeated swab test results recorded se-
roconversion as per protocol until 2 consecutive swabs were re-
ported as negative. We recorded the number of days to seroconver-
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sion and the number of swabs performed. Treatment profiles were
recorded for use of chloroquine, antivirals, antibacterial, and ste-
roids. All laboratory tests, including PCR confirmation of CO-
VID-19, were performed at the Dubai Hospital Laboratory.

Statistical Analysis

Sample characteristics were compared between the tracheos-
tomy group and those who did not have tracheostomy. Numerical
data were presented as median and interquartile range (IQR), and
categorical data were presented as count (%). Fisher exact tests
were performed for categorical variables and the Mann-Whitney
U test for continuous variables (as data were not normally distrib-
uted). Data are presented as median and IQR. We used IBM SPSS
Statistics for Windows, version 26 (IBM Corp., Armonk, NY,
USA).

Results

We found that tracheostomies were performed only in
21 out of 194 patients (10.8%). All tracheostomies were
performed after 3 weeks (22.1 + 7.5 days) on average. Sur-
vival was significantly higher in patients who underwent
tracheostomy (85.7 vs. 42.5%, p = 0.001). Length of stay
in ICU (LOSICU) was longer for tracheostomy patients
than controls (median (IQR]: 35 [23-47] vs. 15 [9-21],
p = 0.001). Patients who underwent tracheostomy had a
higher proportion of treatment with continuous renal re-
placement therapy (CRRT) (52 vs. 30%, p = 0.04), more
COVID swab testing (6.5 tests [4.5-8.5] vs. 5 [3-7], p =
0.002), more days on the ventilator (34.5 days [24-45] vs.
11 [5.5-16.5], p = 0.001), more days on mechanical ven-
tilation (34.5 [24-45] vs. 11 [5.5-16.5], p = 0.001), and
more length of stay in the hospital (54 [38-70] vs. 20
[10.5-29.5], p = 0.001). All other factors were not statisti-
cally different between the 2 groups (Tables 1-2). Possible
false-negative swab test results were 28.8% (N = 56) as
swab became positive after being negative (nasal swab =
37, tracheal swab = 10, sputum swab = 4, and nasopha-
ryngeal swab = 5). There was no difference between tra-
cheostomy and no tracheostomy groups. We could not
perform long-term temporal follow-up on our patients as
the majority of patients transferred to other hospitals,
long-term ventilator facilities, or rehabilitation centers
owing to relatively limited inpatient beds during CO-
VID-19 pandemic peak time.

Discussion
Prolonged mechanical ventilation beyond 10 days with

a clinical condition requiring more time usually necessi-
tates tracheostomy, which is known to provide comfort,
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Table 1. Sample characteristics (categorical variables)

Categorical variables Total Trach No trach p value*
N=194 N=21 N=173

Gender (male) 176 (90.7) 19 (90.4) 157 (90.7) 1.0
Test positive-negative-positive test 56 (28.8) 6 (28.5) 50 (28.9) 1.0
Diabetes 85 (43.81) 11 (52.3) 74 (42.7) 0.48
Hypertension (yes) 49 (25.2) 3(14.2) 46 (26.3) 0.29
Coronary artery disease (yes) 13 (6.7) 1(4.7) 12 (6.9) 1.0
Prior renal impairment (yes) 19 (9.7) 2(9.5) 17 (9.8) 1.0
Outpatient dialysis (yes) 14 (7.2) 3(14.2) 11 (6.3) 0.17
Immunosuppressed (yes) 8(4.1) 1(4.7) 7 (4.0) 1.0
Vasopressors used (yes) 173 (89.1) 19 (90.4) 154 (89) 1.0
Inpatient CRRT (yes) 63 (32.4) 11 (52.3) 52 (30) 0.04
Chloroquine (yes) 170 (87.6) 18 (85.7) 152 (87.8) 0.73
Lopinavir/ritonavir (yes) 76 (39.1) 8 (38) 68 (39.3) 1.0
Favipiravir (yes) 160 (82.4) 17 (80) 143 (82.6) 1.0
Steroids (yes) 163 (84) 19 (90) 144 (83.2) 0.53
Sedatives (yes) 194 (100) 21 (100) 173 (100) 1.0
Narcotics (yes) 164 (84.5) 19 (90) 145 (83.8) 0.54
Paralytics (yes) 185 (95.3) 21 (100) 164 (94.7) 0.61
Survived (yes) 92 (48.4) 18 (85.7) 74 (42.7) 0.01

Values are presented as 1 (%). Bold type denotes significance. CRRT, continuous renal replacement therapy.
* Fisher’s exact test was done to assess the difference between groups.

Table 2. Sample characteristics (continuous variables) and outcome variables

Total (N = 194) Trach (N = 21) No trach (N =173) p value*
Continuous variables
Age, years 49 (41.5-56.5) 54 (46-62) 49 (42-56) 0.49
BMI, kg/m2 27.6 (24.7-30.4) 27.6 (24.7-30.4) 27.6 (24.7-30.4) 0.39
Swabs, 1 5(3-7) 6.5 (4.5-8.5) 5(3-7) 0.01
WBC, x1,000/puL 7.4 (5.5-9.2) 7.3 (5.9-8.7) 7.6 (5.5-9.7) 0.67
Ferritin, ng/mL 1,385 (682-2,088) 1,080 (308-1,851) 1,409 (1,196-1,621)  0.45
D-dimer, pug/mL 1.2 (0-2.45) 0.96 (0-2.31) 1.2 (0-1.45) 0.53
CRP, mg/L 125 (61.7-188.3)  91.6 (60.5-122.7) 132 (66.6-197.4) 0.6
Procalcitonin, ng/mL 0.36 (0-1.26) 0.25 (0.04-0.45) 0.36 (0-0.87) 0.61
Creatinine, mg/dL 0.9 (0.7-1.1) 1(0.82-1.17) 0.9 (0.7-1.1) 0.29
Platelets, x1,000/pL 191 (140-241) 208 (149-267) 185 (135-235) 0.44
pH (ABG) 7.38 (7.31-7.45) 7.32 (7.23-7.40) 7.39 (7.32-7.45) 0.55
PO,, Torr 63 (40.5-85.5) 76 (55.6-96.4) 62 (38.5-85.5) 0.88
Lactate 1.6 (1-2.2) 1.7 (1.2-2.2) 1.6 (0.85-2.25) 0.30
Bicarbonate, mmol/L 22 (19.7-24.3) 21.8 (20-23.5) 22.2 (19.8-24.5) 0.25
PEEP, cm of water 12 (10-14) 10 (7.5-12.5) 12 (10-14) 0.59
APACHE 2 score 16 (13-21) 18.5 (13.5-23.5) 16 (12.5-19.5) 0.59
Outcomes
Days in ICU, days 16 (9-23) 35 (23-47) 15 (9-21) 0.01
Days on MV, days 13 (7.5-18.5) 34.5 (24-45) 11 (5.5-16.5) 0.01
LOS hospital, days 21(9.5-32.5) 54 (38-70) 20 (10.5-29.5) 0.01

Values are presented as median (IQR). CRP, C-reactive protein; PEEP, positive-end expiratory pressure;
APACHE, Acute Physiology and Chronic Health Evaluation; MV, mechanical ventilation; LOS, length of stay.
* Mann-Whitney U test is used to compare variables.
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reduces amounts of sedatives and paralytic medications,
and improves dead space in the respiratory system [5]. De-
lay in tracheostomy is associated with more sequelae of
prolonged sedation and paralysis, neuropathy, and myop-
athy of critical illness, which may further delay the weaning
process [6]. Moreover, prolonged endotracheal intubation
requires prolonged invasive indwelling central lines lead-
ing to line infection and bacteremia. Prolonged endotra-
cheal intubation frequently requires muscle paralysis lead-
ing to increase in the occurrence of pressure injuries and
ulcers. We have studied both of these complications in our
sample, and data are presently under review (not presented
here). Therefore, it is worthwhile to consider tracheostomy
in these patients. Aerosol generation during tracheostomy
makes it a high-risk procedure; therefore, guidelines sug-
gest that the procedure be delayed until COVID-19 pa-
tients have a lower viral burden or become seronegative [7,
8]. Most institutions require 2 reliable negative swabs be-
fore tracheostomy is performed since false-negative test re-
sults are significantly high [9]. In our sample, 28.8% of pa-
tients had possible false-negative testing as swab again be-
came positive after being negative.

Tracheostomies were performed after 3 weeks in our
COVID-19 patients (22.1 + 7.5 days). Chao et al. [10] re-
ported the average time of intubation to tracheostomy as
19.7 + 6.9 days, with a range of 8-42 days. In Spanish hos-
pitals, the median timing of tracheostomy was 12 days
(4-42 days) since orotracheal intubation [11]. Current
protocols recommended delaying tracheostomy for at
least 14 days or longer or until a negative PCR [7, 8].

Survival was higher in our sample (85%) for tracheos-
tomy patients. Martin-Villares et al. [11] reported that for
52.1% oftracheostomized patients, weaning was achieved,
while 24.2% were still under mechanical ventilation, and
only 23.7% patients had died from COVID-19, so their
survival was 76.3%. Others reported similarly 67-70%
survival as well [12, 13]. Weaning details for our sample
were unknown as most patients were transferred out of
the ICU to another hospital, chronic ventilator-depen-
dent patients’ facilities, or rehabilitation centers.

LOSICU was surprisingly prolonged in our tracheos-
tomized patients. Although tracheostomy helps optimal-
ly utilize ICU resources, bed crises and cultural and ad-
ministrative reasons preclude discharging tracheosto-
mized patients to the medical ward.

Days on mechanical ventilation were more in the tra-
cheostomy group. Since more patients survived, they
stayed longer on ventilators, ICU, and CRRT. Our region
has minimal chronic ventilator-dependent patients’ fa-
cilities.
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We identified the following limitations of our study.
The study is a single-center retrospective chart review
with a small sample size and low power. Otorhinolaryn-
gologists performed all tracheostomies in the operation
theater (no bedside percutaneous tracheostomies are per-
formed). Therefore, results may not apply to other hospi-
tals in the United Arab Emirates or other populations.

Conclusion

Tracheostomy was performed only in 10% of our pa-
tients with COVID-19 ARDS. Time to tracheostomy was
after 3 weeks on average. Survival was better in patients
with tracheostomy, but tracheostomized patients stayed
longer in the ICU, in the hospital, on mechanical ventila-
tion, and on CRRT.
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