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TS This study aims to investigate the prevalence of barotrauma in COVID-19 patients admitted to
intensive care units (ICU) of two hospitals in Rasht, Iran.

[VIETEEE This retrospective study was conducted on COVID-19 patients admitted to the ICUs of Razi and
Poursina hospitals in Rasht in 2020. Their files were studied, and their demographic/clinical data and
pulmonary complications were extracted using a checklist by an anesthesia resident.

[T Out of 140 patients, 81(57.9%) received non-invasive mechanical ventilation and 59(42.1%) had
invasive ventilation. Barotrauma was observed in 9 cases (6.4%), 8(88.9%) in the form of pneumothorax
and one (11.1%) in the form of both pneumothorax and subcutaneous emphysema. The results showed
that the incidence of barotrauma was significantly higher among patients who received invasive

Keywords: mechanical ventilation (P=0.003). No significant difference was observed among patients received non-
COVID-19, ¢ invasive ventilation (P>0.05).

Barotrauma, ¢ [ZLEERY The prevalence of barotrauma among COVID-19 patients in the study hospitals is low,
Mechanical . which indicates the proper performance of the attending physicians and compliance with the standard
Ventilation © guidelines.
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Extended Abstract In the treatment process of hospitalized COVID-19 pa-
tients, one of the side effects that threaten patients is lung
Introduction damage, like pressure trauma (barotrauma). Pulmonary

he SARS-CoV-2 coronavirus tends to the
cells located in the lower respiratory tract
and by multiplying in these areas; it causes
lesions [3]. Studies have mentioned that
providing appropriate, effective and safe
respiratory support has been one of the biggest challenges
for physicians during COVID-19 pandemic [5]. For treat-
ment, oxygen therapy will be started at the rate of 5 liters
per minute with a face mask or 5 to 10 liters per minute
with a mask with a reserve bag and it will continue until the
arterial blood oxygen saturation percentage is higher than
or equal to 90% in adults or higher than 92 to 95% in preg-
nant women. If hypoxemia continues, despite high con-
centration oxygen therapy, it is recommended to use me-

barotrauma is a side effect of positive pressure mechani-
cal ventilation that occurs because of alveolar rupture and
leads to the release and accumulation of air in various extra
alveolar spaces. As a result, complications such as pneu-
mothorax, pneumomediastinum, and subcutaneous or me-
diastinal emphysema will occur [7, 8]. Alveolar rupture
occurs due to excessive tidal volume during ventilation
[9]. Studies have shown that in intubated COVID-19 pa-
tients, the risk of barotrauma is higher, which is associated
with an increased rate of mortality [ 10]. Some studies have
also associated barotrauma caused by COVID-19 with
prolonged hospital and ICU stays. Respiratory failure in
COVID-19 patients appears as severe hypoxemia. In me-
chanically ventilated patients, ARDS is the main risk factor
for barotrauma [13].

chanical ventilation. Patients will be subjected to invasive
or non-invasive treatments based on clinical conditions [6].

Table 1. Prevalence of barotrauma in COVID-19 patients based on the clinical/demographic factors

Barotrauma
Variables No (%)/MeanzSD P
Yes No
Female 4(6) 3(94)

Sex >0.05™

Male 5(6.8) 68(93.2)

<40 2(11.1) 16(88.9)

41-50 4(14.8) 23(85.2)
Age (y) 51-60 1(5) 19(95) 0.119"

61-70 2(4.8) 40(95.2)

>70 0(0) 33(100)
Age (y) 15.32+46.33 14.31459.51 0.009"
Fever Yes 4(5.4) 70(94.6) 0.735™
Cough Yes 5(5.3) 89(94.7) 0.444"
Dyspnea Yes 8(6.8) 110(93.2) 0.695"
Gastrointestinal symptoms Yes 1(4.8) 20(95.2) 0.736"
Underlying diseases Yes 4(4.4) 87(95.6)87 0.181"
Smoking Yes 3(9.4) 29(90.6) 0.439"
Method of mechanical ventila- TEestE G sliEad) 0.003"

tion Non-invasive 1(1.2) 80(98.8) '
Journal of
"Chi-square test, “Fisher’s exact test, ""t-test. Guilan University of Medical Sciences
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Most COVID-19 patients experience symptoms of mild up-
per respiratory tract infection. However, a small proportion of
patients with severe pneumonia and sepsis, develop multisys-
tem failure with potential progression to ARDS. The develop-
ment of ARDS and its related complications, which include
septic shock, thrombotic complications, acute kidney injury,
liver enzyme disorders, cardiac injury, and barotrauma, is as-
sociated with poor clinical outcomes in COVID-19 patients
[14]. The prevalence of pneumothorax among COVID-19
patients in the intensive care unit has been reported as 2%,
and in more recent studies, they found that the complications
of barotrauma caused by invasive mechanical ventilation in
COVID-19 patients have increased to 15% [15].

During the COVID-19 epidemic since 2020, there has been
a significant increase in the number of ICU consultations
with barotrauma symptoms in mechanically ventilated pa-
tients [7]. There are a limited number of studies on the epide-
miology and potential risk factors associated with the devel-
opment of barotrauma in COVID-19 patients [14]. In fact,
the risk factors, pathophysiology and clinical consequences
of barotrauma in patients with COVID-19 are still not well
understood [8]. Due to the resurgence of COVID-19 disease
and increase in the number of hospitalizations, in this study,
patients diagnosed with COVID-19 hospitalized in the inten-
sive care unit of Rasht educational and therapeutic hospitals
were examined for the occurrence of barotrauma.

Methods

This retrospective study was conducted on 140 confirmed
COVID-19 patients aged >18 years admitted to the inten-
sive care units of Razi and Poursina hospitals in Rasht city in
2020. Medical records of the patients were checked and the
demographic data plus underlying diseases including respi-
ratory, cardiac, and metabolic diseases such as diabetes and
hypertension were extracted using a checklist. Symptoms
such as respiratory and gastrointestinal problems, cough,
and fever were surveyed as well as the history of cigarette
or opium smoking or drug abuse. The methods of oxygen
administration and mechanical ventilation such (invasive or
noninvasive) were also recorded. Pulmonary complications
such as pneumothorax or subcutaneous emphysema were
also recorded by an anesthesia assistant and the barotrauma
was diagnosed. Data analyses were performed in SPSS soft-
ware, version 22 (IBM Corp., Armonk, NY, USA). P<0.05
was considered statistically significant.

Results

Out of 140 evaluated patients, 81 (57.9%) had non-
invasive ventilation and 59(42.1%) had invasive venti-
lation. The barotrauma was reported in 9 cases (6.4%),

8(88.9%) in the form of pneumothorax and one (11.1%)
had both pneumothorax and subcutaneous emphysema.
The results showed that the incidence of barotrauma was
significantly higher among patients who received inva-
sive ventilation (P=0.003). No significant difference was
observed in patients received non-invasive ventilation
(P>0.05) (Table 1).

Conclusion

Following the selected treatments for hospitalized CO-
VID-19 patients, a small percentage of them suffered pul-
monary complications in the form of barotrauma, which
can indicate proper performance and appropriate treat-
ment decisions regarding changes in airway pressure. De-
spite the valuable information obtained from this study,
some limitations can be considered. Due to the retrospec-
tive nature of the research, the consequences and associ-
ated factors were limited to the information that was re-
corded in the patients' files.
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1. Oxygen saturation (SPO2)

2. Tidal volume

3. Invasive mechanical ventilation (IMV)

4. Non-invasive positive pressure ventilation (NIPPV)
5. Non-invasive ventilation (NIV)
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11. Bi-level positive airway pressure (BICPAP)
12. Plateau pressure

9. Continuous positive airway pressure (CPAP)
10. Chest X-ray (CXR)
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