Article
Predictors of Mortality and Orotracheal Intubation in

patients with Pulmonary Barotrauma due to COVID-19:
An Italian Multicenter Observational Study During Two
Years of the Pandemic

Review of literature

Prior to performing the current study, we conducted a literature search for evidence on the subject.
We searched Medline and PubMed for original peer-reviewed cohort studies describing the incidence of
pneumothorax and pneumomediastinum in COVID-19 between March 2020 and June 2022. Search terms
were “pneumothorax” AND/OR “pneumomediastinum” and “COVID-19”, and “Barotrauma” AND
“COVID-19”. Inclusion criteria were only reports published in English with at least 50 cases with a
denominator of COVID-19 patients. Our search yielded 25 studies. These are detailed in Table S1 below.



Table S1. Previously published cohort studies with 250 cases of PTX/PNM in COVID-19 (until June 2022).

Study Population Study Type Single Or Period Of Barotrauma No. Of Mortality Of  Outcomes And Other Outcomes
Multicenter Time Patients Pnx/Pnm Incidence Of
Barotrauma In
COVID-19
Patients
Geraci et al., 2022 ARDS COVID- Retrospective Single 1 month PTX 1595 58% PTX 7.4% In-hospital mortality was
[1] 19 study significantly higher than for
those without pneumothorax
Tetaj et al., 2021 ARDS COVID- Retrospective Single 1 year PTX/PNM 497 47.2% Overall: 7.2%; The incidence of PNX/PNM
[2] 19in ICU study NIV: 9%; MV in moderate—severe ARDS
5.8% COVID-19 patients did not
differ significantly between
the three waves. The
incidence of barotrauma in
ICU COVID-19 patients in
MYV was 2.7 events per 1000
invasive ventilator days
Hamouri et al., ARDS COVID- Retrospective Single 3 months PTX/PNM 239 90.2% 21.3% Pulmonary barotrauma
2021 [3] 19in ICU study patients were significantly
younger
Rajdev et al., 2021 | ARDS COVID- Retrospective Single 6 months PTX/PNM 353 62.5% NIV: 4.7%; -
[4] 19 in ICU study MV:17.3%
Jones et al., 2020 ARDS COVID- Retrospective Single 1 month PTX/PNM 83 62.5% 9.6%% Compared with the non-
[5] 19 in ICU study barotrauma group, a higher
proportion of patients with
barotrauma died
Chopra et al,, 2021 | ARDS COVID- Retrospective Multicenter 5 months PTX 842 63% Overall: 10%; Mechanically ventilated
[6] 19in ICU study MV: 13% patients with PTX had worse
respiratory parameters at the
time of intubation, static
respiratory system
compliance, and
significantly higher in-
hospital mortality compared
to those without PTX
Akram et al., 2022 | ARDS COVID- Retrospective Multicenter 8 months PTX 1788 53.3% PTX: 4.2% Pneumothorax is a potential
[7] 19in ICU study independent risk factor
associated with mortality
Mcguinness et al., ARDS COVID- Retrospective Multicenter 1 month PTX/PNM 601 60% Overall: 15%; Barotrauma is an
2020 [8] 19 in MV study PTX: 9%; PNM independent risk factor for

10%

death in COVID-19 and is



Edwards et al.,
2021 [9]

Housman et al.,
2020 [10]

Lemmers et al.,
2020 [11]

Steinberger et al.,
2022 [12]

Taha et al., 2022
[13]

Belletti et al., 2021
[14]

Marciniak et al.,
2021 [15]

ARDS COVID-
19in MV

ARDS COVID-
19 in MV

ARDS COVID-
19 in MV

ARDS COVID-
19 in MV

ARDS COVID-
19 in MV

ARDS COVID-
19 in MV

COVID-19

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Observational
Study

Prospective
observational
study

Single

Multicenter

Single

Single

Single

Single

Multicenter

1 month

10 days

2 months

1 month

1 year

2 months

1 year

PTX/PNM

PNM

PNM

PNM

PTX/PNM

PTX/PNM

PTX

139

171

169

363

334

116

131679

46%

N.A.

56.5%

60%

30%

60.7%

9.4%

17%

Overall
incidence 13.6%

Overall: 12%

PTX: 10%; PNM:

6%

Overall: 24.1%;

PTX: 19%; PNM:

11.2; Both 6%

0.91%

associated with a longer
hospital stay

Conservative management
of massive subcutaneous
emphysema without
pneumothorax in COVID-19
patients is safe and limits
viral exposure for healthcare
workers
Seven-fold increase in
PTX/PNM as compared with
non-COVID-19 group
Barotrauma was associated
with increased odds of death

Mortality was not
significantly higher in
barotrauma
group. Tocilizumab
significantly increased the
risk of developing
PTX. Presence of
pneumothorax was
associated with prolonged
duration of mechanical
ventilation and length of
hospital stay
Ninety-five percent of
patients with PNX/PMD had
the Macklin effect on a
baseline computed
tomography scan.
Pulmonary barotrauma is
associated with increased
mortality
Male sex, smoking, chronic
pulmonary disease and
invasive ventilation were
associated with increased
risk of pneumothorax.
Pneumothorax is associated



Dwarakanath et
al., 2022[16]

Muhammad et al.,
2022 [17]

Malik et al., 2022
[18]

Miro et al., 2021
[19]

Ekanem et al.,
2021 [20]

Zantah et al., 2020
[21]

Melhorn et al.,
2022 [22]

Palumbo et al.,
2021 [23]

Greenberg et al.,
2021 [24]

Martinelli et al.,
2020 [25]

COVID-19

COVID-19

COVID-19

COVID-19

COVID-19

COVID-19

COVID-19

COVID-19, non-
MV

COVID-19

COVID-19 with
barotrauma

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Retrospective
study

Single

Single

Multicenter

Multicenter

Multicenter

Single

Multicenter

Single

Single

Multicenter

1 year

1 year

16 months

2 months

3 months

3 months

5 months

6 months

8 months

PNM

PTX/PNM

PTX

PTX

PTX

PTX/PNM

PNM

PTX/PNM

PTX/PNM

PTX/PNM

4131

3377

103858

71709

1619

3368

58484

2635

1260

71

55%

52.6%

49%

32.5%

36%

66.6%

51.7%

50%

52%

PTX: 63%;
PNM: 53%

PNM: 0.92%

Opverall: 0.56%

1.84%

0.056 %

1.4%

0.66%%

PNM: 0.6%

0.53%

Overall: 2%;
PTX: 0.8%;
PNM: 0.1%;
Both: 0.5
N.A.

with increased mortality in
COVID-19.

PNM is associated with
increased mortality

Asthma was a significant
risk factor in the
development of air leak
Pneumothorax increased the
risk of death

Spontaneous PTX as a form
of COVID-19 presentation is
more frequent than in the
non-COVID-19
population and could be
associated with worse
outcomes

Mortality (66.6%) was not
directly related to
pneumothorax
Mechanical ventilation was
the most important predictor
of mortality in COVID-19
pneumomediastinum at the
time of diagnosis and
thereafter along with
increased age and diabetes
mellitus
Dexamethasone might
induce lung frailty and
increase the risk of
PNX/PMD

Pneumothorax incidence,
age >70 years, and acidosis
associated with poor
prognosis
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