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ABSTRACT
Aims: The objective of this study was to investigate whether the incidence and development of pneumothorax in patients 
hospitalized in the intensive care unit (ICU) with coronavirus disease 2019 (COVID-19) pneumonia is associated with patient 
prognosis.
Methods: This retrospective, cohort, descriptive study was initiated following approval from the ethics committee. The study 
was conducted on patients with confirmed COVID-19 pneumonia admitted to the tertiary ICU between March 2020 and March 
2022. Data were collected from the patient registry system and ICU files. The patients were divided into two groups: those who 
developed pneumothorax and those who did not. The factors associated with mortality in the ICU were evaluated by univariate 
analysis and multiple logistic regression analysis.  
Results: The study included a total of 397 patients with confirmed cases of COVID-19 infection and pneumonia who were 
admitted to the ICU between March 2020 and March 2022. The mean age of the patients was 62±15 years. Of the patients, 
56.1% were male. Pneumothorax was identified in 6.8% of patients. In addition to pneumothorax, six patients (1.5%) exhibited 
pneumomediastinum. The mortality rate was observed to be 40.5% among the total patient population. The mortality rate was 
81.5% in the group with pneumothorax and 37.6% in the group without pneumothorax. The median time to mortality was 6 
days (range 1–29 days) following the diagnosis of pneumothorax. Pneumothorax alone increased the likelihood of mortality in 
the ICU sevenfold (OR 7.3, 95% CI=2.70–19.75) and twofold when other variables were taken into account (OR 2, 95% CI=0.57-
6.99). 
Conclusion: Pneumothorax is a common and fatal complication affecting mortality in patients with COVID-19 pneumonia 
in the ICU, despite the use of protective ventilation strategies. Particular caution should be exercised in patients receiving 
respiratory support in the ICU and in patients with a severe inflammatory response.
Keywords: Pneumothorax, pneumomediastinum, intensive care unit, prognosis, COVID-19

INTRODUCTION
The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) virus was initially identified in Wuhan, 
China, in December 2019.1 On March 11, 2020, the World 
Health Organization (WHO) declared a global pandemic, a 
designation that remained in effect in our country until July 
1, 2021. During this period, there was an increase in intensive 
care unit (ICU) hospitalization and mortality rates. A review 
of the extant literature reveals that the mortality rates 
reported for patients who were hospitalized in ICUs within 
our country exhibit variability, with rates ranging from 47% 
to 66% being documented.2-4 The 2019 novel coronavirus 
disease (COVID-19), which continues to manifest in different 
variants, remains a significant public health concern.5 

The most commonly utilized diagnostic techniques for 
the identification of SARS-CoV-2 infection are reverse 
transcriptase-polymerase chain reaction (RT-PCR) testing 
and thorax computed tomography (CT) scanning.6 In more 
than 70% of cases of patients with a positive RT-PCR test result 
for SARS-CoV-2, there are specific characteristics observed 
on thorax CT scans. These include ground-glass opacities, 
vascular enlargement, bilateral abnormalities, lower lobe and 
posterior involvement.7 However, less common radiological 
findings have also been observed in patients with confirmed 
SARS-CoV-2 infection, including pneumothorax, bullae, 
pleural effusion, lymphadenopathy, central lesion distribution, 
and pericardial effusion.8,9 COVID-19 differs from other 
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causes of acute respiratory distress syndrome (ARDS) due 
to its potential to induce vascular and parenchymal damage 
through inflammatory cascades.10,11 Consequently, it is more 
probable that the development of pneumothorax and other 
associated complications will be observed.

In the lung parenchyma, COVID-19 pneumonia can produce 
cystic lesions that may disappear or develop into larger 
blisters.12,13 As a result, patients may be at risk of rupture, 
which can subsequently lead to spontaneous pneumothorax 
or mediastinal and subcutaneous emphysema.14 Primary 
spontaneous pneumothorax has no known etiology, but 
secondary spontaneous pneumothorax results from an 
underlying lung pathology.15 It can occur in 1% of hospitalized 
patients,16 3% of patients hospitalized for pneumonia,17 6% 
of mechanically ventilated patients,18 and 1% of deceased 
patients.19 Due to the poor understanding of lung histology 
in these patients, it is unknown how effectively damaged 
lung tissue will heal and re-expand on its own in COVID-19 
individuals.20 Patients with neutrophilia and a prolonged 
clinical course are more likely to experience diffuse lung injury 
and pneumothorax.21 Similarly, pneumothorax is considered 
a poor prognostic feature of Middle East Respiratory 
syndrome (MERS) coronavirus associated infection.22 It 
has been suggested that rapid diagnosis and management 
of pneumothorax may reduce morbidity and mortality in 
COVID-19 patients.21,23 However, clinical data are lacking in 
this regard. In addition, its incidence in ICU patients is not 
known exactly. 

The objective of this study was to investigate the incidence 
of pneumothorax in patients hospitalized with COVID-19 
pneumonia in the ICU and to determine whether its 
development is associated with a poor prognosis. The present 
study was designed in accordance with the hypothesis that 
the development of pneumothorax in patients with SARS-
CoV-2 infection and pneumonia requiring ICU admission 
is associated with an adverse prognosis. The objective was 
to ascertain whether the mortality rate among patients 
with SARS-CoV-2 infection and pneumonia requiring 
ICU admission, with or without the development of 
pneumothorax, differs from that observed among patients 
without pneumothorax.

METHODS
Study Design and Patients
This retrospective cohort descriptive study was initiated 
following approval from the Clinical Researches Ethics 
Committee of Yıldırım Beyazıt University, Yenimahalle 
Training and Research Hospital (Date: 13/09/2023, Decision 
No: E-2023-43). All procedures were conducted in accordance 
with the ethical standards of the committee responsible for 
human experimentation (institutional and national) and the 
Declaration of Helsinki, as revised in 2013. The present study 
was conducted through a review of patient registries and 
ICU follow-up data on patients with confirmed COVID-19 
pneumonia who were admitted to tertiary ICU at two medical 
centers between March 2020 and March 2022. Lung-protective 
ventilation strategies were a standard procedure in all ICUs. 

The inclusion criteria were as follows: (1) admission to the ICU 
between March 2020 and 2022, (2) confirmation of SARS-
CoV-2 infection via positive PCR test results on nasopharyngeal 
swabs or respiratory tract secretions, or via the presence of 
SARS-CoV-2 infection on thorax CT scans, and (3) presence 
of diagnosed lung involvement and pneumonia. Patients with 
incomplete or missing data in the registry system and ICU 
files, as well as those with duplicate hospitalizations (in which 
the data from the first hospitalization were evaluated), were 
excluded from the study.

Patients with a confirmed diagnosis of SARS-CoV-2 
infection were identified through the presence of SARS-
CoV-2 ribonucleic acid (RNA) in a nasopharyngeal swab or 
respiratory secretion, or through an official diagnosis in the 
hospital registration system with a documented involvement 
of the virus in the patient's thorax CT report. Pneumothorax 
detection was defined as patients with a diagnosis of 
pneumothorax in the hospital information registry system 
whose diagnosis was confirmed by chest radiography. The 
following data were recorded from the hospital information 
system: demographic data, Acute Physiologic Assessment 
and Chronic Health Evaluation (APACHE) II scores (at the 
24th hour of admission), laboratory parameters (white blood 
cell count (WBC), neutrophil count, C-reactive protein 
(CRP), hemogram, D-dimer), and body-mass index (BMI). 
Furthermore, data regarding the administration of respiratory 
support devices, the duration of such support, the presence 
of intubation, the development of pneumothorax, the side 
of the lung affected by pneumothorax, ICU mortality, how 
many days after the pneumothorax the mortality occurred 
and  ICU length of stay were obtained from ICU records. 
The highest laboratory parameter values during the ICU stay 
were included in the study. The data of patients diagnosed 
with COVID-19 pneumonia in the ICU with and without 
pneumothorax were compared. The effect of pneumothorax 
on estimated mortality was evaluated.

Outcome
The primary outcome measure of the study was the 
ICU mortality rate in patients admitted to the ICU with 
COVID-19 pneumonia with and without pneumothorax.  
Additional outcome measures included the factors associated 
with mortality in patients with COVID-19 pneumonia, the 
contribution of the pneumothorax factor to mortality, and 
descriptive characteristics of patients with pneumothorax.

Statistical Analysis
The data were subjected to statistical analysis using the 
statistical package for the social sciences (SPSS) 24.0 
software (SPSS Inc., Chicago, IL, USA). Descriptive statistics 
were expressed as the number (n) of cases, percentage 
(%), mean±standard deviation (𝑥 ̅±SD), or median (Q-
Q3), minimum (min) value, and maximum (max) value. 
Categorical and demographic data were tabulated as number 
of cases and percentage. A Chi-square test was employed to 
ascertain whether two rates exhibited a statistically significant 
discrepancy. The distribution of the obtained data was 
evaluated using the Shapiro-Wilk test. In accordance with the 
distribution outcomes of the numerical data, a comparison of 
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paired groups was conducted using Student's t-test and Mann-
Whitney U test. The comparison of categorical data between 
groups was conducted using either the Pearson Chi-Square 
test or the Fisher exact test. The relative odds ratio (OR) was 
calculated using the ICU mortality values observed in patients 
with and without pneumothorax. A p-value of less than 0.05 
was considered statistically significant.

A logistic regression analysis was conducted using the 
variables that were statistically significant in terms of ICU 
mortality in univariate analysis, as well as variables that were 
not statistically significant but had a p-value less than 0.2. Eight 
variables were identified as potentially suitable for inclusion 
in the multivariate logistic regression model. To ascertain the 
likelihood of multicollinearity, all variables were subjected 
to correlation analysis, variance inflation factor assessment, 
and tolerance value analysis. The WBC value was excluded 
from the model due to its high correlation with the neutrophil 
value. The residue and Cook distance values were subjected 
to rigorous control. No variables were excluded from the data 
set. The APACHE II score was excluded from the model due 
to its minimal contribution (likelihood ratio (LR) test X2 
values 0.58). Ultimately, six variables were incorporated into 
the model: age, neutrophil count, CRP value, male gender, 
D-dimer value, and the presence of pneumothorax. The 
omnibus test yielded a p-value of less than 0.001, confirming 
the overall fit of the model. The model demonstrated an 
accuracy power of 49% (Nagelkerke R² = 0.4880).

RESULTS
The data of 421 patients who met the study's inclusion criteria 
during the specified period were evaluated. However, 24 
patients were excluded from the study due to incomplete data 
and duplicate hospitalizations, resulting in a final sample of 
397 patients who were hospitalized in ICU between March 
2020 and March 2022 and diagnosed with COVID-19 
pneumonia. The mean age of the patients was 62±15 years. 
Of the total number of patients, 223 (56.1%) were male. 
Pneumothorax was identified in 6.8% (n=27) of the patients. 
Table 1 presents the demographic and clinical characteristics 
of patients with and without pneumothorax.

The APACHE II score, WBC count, neutrophil count, CRP 
value, and D-dimer value were found to be statistically higher 
in patients with pneumothorax compared to those without 
(p<.001). At the time of pneumothorax diagnosis, 5 patients 
(18.5%) were on non-invasive mechanical ventilation, 9 
patients (33.3%) were on invasive mechanical ventilation, and 
13 patients (48.2%) were on respiratory support with nasal 
high-flow oxygen therapy. Pneumothorax was identified on 
the right side in 13 patients (48%), on the left side in 7 patients 
(26%), and in both lungs in 7 patients (26%). Chest tubes were 
placed in all patients. In addition, 6 patients (22.2%) exhibited 
concomitant pneumomediastinum. Mortality occurred 
on median day 6 (min=1, max=29) after the diagnosis of 
pneumothorax.

The mortality rate was 40.5% (n=161) among the total patient 
population. The mortality rate was 81.5% (n=22) in the 
group with pneumothorax and 37.6% (n=139) in the group 
without pneumothorax. This difference between the groups 
was statistically significant and higher in the pneumothorax 
group (p<.001). Table 2 presents the demographic and clinical 
characteristics of patients with and without mortality.

The results of the logistic regression analysis for ICU mortality 
are presented in Table 3. Univariate logistic regression showed 
a sevenfold increase in ICU mortality with the occurrence 
of pneumothorax in COVID-19 pneumonia in the ICU (OR 
7.3, 95% CI=2.70-19.75). This association was twofold in 
multivariable adjustment (OR 2, 95% CI=0.57-6.99). In the 
multivariate analysis, increasing age, increasing neutrophil 
count, high CRP value, and male gender were identified as 
independent variables significantly associated with increased 
mortality from COVID -19 pneumonia in the ICU. The 
logistic regression analysis demonstrated that age was the 
most influential factor in the model, with a LR test X2 value 
of 48.9 and a p-value of <.001. The model's performance in 
terms of mortality was determined to be 68.3% sensitivity 
and 84.7% specificity, with an accuracy of 78% and an area 
under the receiver operating characteristic curve (AUC) of 
0.86 (Figure).

Table 1. Demographic and clinical characteristics of patients with and without pneumothorax

Pneumothorax, No, (n=370) Pneumothorax, Yes, (n=27) p-value

Age, year, median (Q1-Q3) 63 (53-74) 65 (57.5-74) 0.459

Gender, n (%)
Female 165 (94.8%) 9 (5.2%)

0.255
Male 205 (91.9%) 18 (8.1%)

BMI, kg/m2, mean±SD 27.04±3.86 26.45±3.26 0.367
APACHE II score, median (Q1-Q3) 20 (15-24) 25 (20.5- 29) <.001
WBC /µL, median (Q1-Q3) 9460 (6198-13300) 20750 (15040-27995) <.001
Neutrophil /µL, median (Q1-Q3) 8195 (4253-11928) 18230 (13515-24680) <.001
CRP mg/L, median (Q1-Q3) 81.36 (19.70-164.3) 189.6 (149.1-277.5) <.001
D-dimer mg/L, median (Q1-Q3) 1.12 (0.54-2.45) 6.48 (3.73-12.45) <.001
ICU length of stay, median (Q1-Q3) 9 (5-19) 10 (4.5-23) 0.938

ICU mortality
No, n (%) 231 (97.9%) 5 (2.1%)

<.001
Yes, n (%) 139 (86.3%) 22 (13.7%)

Continuous variables are expressed as either the mean±standard deviation (SD) or median (Q1-Q3) and categorical variables are expressed as either frequency (percentage). Continuous variables were compared 
with Student-t test or Mann-Whitney U test, and categorical variables were compared using Pearson’schi-square test or fisher exact test.
APACHE II: Acute physiologic assessment and chronic health evaluation, BMI: Body-mass index, CRP: C-reactive protein, ICU: Intensive care unit, SD: Standart deviation, WBC: White blood cell
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DISCUSSION
The objective of this study was to examine the influence of 
pneumothorax on mortality rates among patients admitted 
to the ICU with COVID-19 pneumonia. Pneumothorax 
was identified in 6.8% of patients hospitalized in the ICU 
with COVID-19 pneumonia. Pneumothorax was identified 
in the right lung in 48% of cases, in the left lung in 26% 
of cases, and in both lungs in 26% of cases. At the time of 
diagnosis of pneumothorax, all patients were receiving 
respiratory support. The mortality rate among patients with 
pneumothorax in the ICU was 81.5%. The median time to 
mortality was six days after diagnosis. Our findings indicate 
that the development of pneumothorax in the ICU in patients 

with COVID-19 pneumonia was associated with a seven-fold 
increase in mortality when considered as a single factor and a 
two-fold increase when other factors were taken into account. 
Furthermore, age, neutrophil count, CRP value, and male 
gender were identified as independent variables associated 
with mortality in patients with COVID-19 pneumonia. The 
most significant independent variable affecting mortality was 
the patient's age. 

Pneumothorax is defined as the accumulation of air between 
the visceral and parietal pleurae, which surround the lungs. 
Secondary spontaneous pneumothorax is a consequence 
of underlying lung disease, whereas primary spontaneous 
pneumothorax can occur without any triggering event. The 
precise etiology of the injury remains uncertain. However, 
it is plausible that infection-related alveolar damage and 
alveolar wall rupture resulting from elevated pressure caused 
by intense coughing in response to the virus may be the 
primary causes.24 Furthermore, an inflammatory response 
during lung infections has the potential to contribute to the 
development of secondary spontaneous pneumothorax. Some 
studies have indicated that inflammatory exudates may be 
involved in the pathogenesis of pneumothorax, even in the 
absence of mechanical ventilation.11,25 Pneumothorax has 
been identified as a potential, albeit uncommon, consequence 
of SARS-CoV-2 infection since the initial reports of cases 
emerged. The autopsy studies of patients with COVID-19 
have revealed that the most prevalent pulmonary pathological 
findings were diffuse alveolar damage, comparable to that 
observed in patients with severe ARDS, and the formation of 
pneumothorax. These findings lend support to the hypothesis 
that pulmonary parenchymal damage may be a consequence 
of the disease.26,27 The incidence of pneumothorax exhibits 

Table 2. Demographic and clinical characteristics of patients with and without mortality

Mortality, No, (n=236) Mortality, Yes, (n=161) p-value
Age, year, median (Q1-Q3) 58 (47-67) 70 (63-78) <.001

Gender, n (%)
Female 116 (66.7%) 58 (33.3%)

0.010
Male 120 (53.8%) 103 (46.2%)

BMI, kg/m2, mean±SD 23.9±5.05 28.06±6.56 0.198
APACHE II skor, median (Q1-Q3) 19.5 (15-24) 20 (17-25) 0.002
WBC /µL, median (Q1-Q3) 7870 (5520-11493) 13470 (9230-18010) <.001
Neutrophil /µL, median (Q1-Q3) 6150 (3365-9513) 12300 (8570-16920) <.001
CRP mg/L, median (Q1-Q3) 63.29 (15.23-131.7) 149 (68.69-223.4) <.001
D-dimer mg/L, median (Q1-Q3) 0.7 (0.41-1.7) 2.2 (1.14-6.46) <.001

Pneumothorax
No, n (%) 231 (62.4%) 139 (37.6%)

<.001
Yes, n (%) 5 (18.5%) 22 (81.5%)

Continuous variables are expressed as either the mean±standard deviation (SD) or median (interquartile range) and categorical variables are expressed as either frequency (percentage). Continuous variables were 
compared with Student-t test or Mann-Whitney U test, and categorical variables were compared using Pearson’schi-square test or fisher exact test.
APACHE II: Acute physiologic assessment and chronic health evaluation, BMI: Body-mass index, CRP: C-reactive protein, SD: Standart deviation, WBC: White blood cell

Table 3. Univariate and multivariate logistic regression modeling for intensive care mortality in COVID-19 patients

Prediction variable Unadjusted Adjusted
OR 95% CI p-value OR 95% CI p-value

Age, year 1.072 1.052-1.091 <.001 1.072 1.048-1.095 <.001
Neutrophil, /µL 1.0002 1.0001-1.0003 <.001 1 1.0001-1.00019 <.001
CRP, mg/L 1.008 1.006-1.0109 0,001 1.004 1.0013-1.0072 0.005
Gender, male 1.7167 1.1385-2.5885 0.010 2.133 1.2382-3.6758 0.006
D-dimer, mg/L 1.1091 1.0574-1.1633 <.001 1.029 0.9912-1.0684 0.134
Pneumothorax, Yes 7.3 2.7074-19.7492 <.001 2.008 0.5769-6.9925 0.273
CRP: C-reactive protein, OR: Odds ratio, CI: 95% confidence interval

Figure. Area under the receiver operating characteristic curve for intensive 
care mortality in COVID-19 pneumonia
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considerable variability in the literature, particularly in the 
context of ARDS patients, with reported rates ranging from 
1.7% to 10%.28,29 In their study of patients with COVID-19, 
Wang et al.23 observed an incidence of pneumothorax of 
10% in patients without mechanical ventilation and 24% in 
those who required it. Yang X et al.30 observed a rate of 2.7% 
in patients with COVID-19 who were receiving mechanical 
ventilation, whereas Sihoe et al.28 reported a rate of 1.7% in 
patients with severe acute respiratory syndrome (SARS) who 
had ARDS. In our study, we observed a pneumothorax rate 
of 6.8% in patients hospitalized in the ICU with COVID-19 
pneumonia. Although this rate is consistent with the literature 
and relatively high, it is an expected finding when considering 
that the majority of studies in the literature were conducted 
with ward patients and that our patient group consisted of 
high-risk patients on respiratory support in the ICU. It is of 
the utmost importance to implement effective prevention, 
immediate recognition, and treatment strategies for 
pneumothorax in order to minimize mortality rates among 
patients with lung infections and predominant inflammatory 
processes, such as those observed in patients with SARS-
CoV-2 infection who are hospitalized in the ICU and receive 
respiratory support.

In the existing literature, cases of pneumothorax and 
pneumomediastinum induced by SARS-CoV-2 are frequently 
reported together. However, it should be noted that these 
studies are all case series.24,31 The occurrence of spontaneous 
pneumothorax may be classified as primary or secondary, 
contingent upon the presence or absence of an underlying lung 
disease.32 In contrast, the presence of pneumomediastinum 
may be classified as primary if the underlying cause is idiopathic 
or secondary if it responds to a spontaneous, traumatic, 
or iatrogenic etiology.33 The coexistence and incidence of 
pneumothorax and pneumomediastinum remain unclear. 
However, it is evident that their association has a detrimental 
impact on prognosis.31 Ulutas et al.21 identified the presence 
of pneumothorax in eleven patients diagnosed with SARS-
CoV-2 infection, yet no instances of pneumomediastinum 
observed. In our study, the occurrence of pneumothorax was 
observed in conjunction with pneumomediastinum in six of 
the 27 patients (22.2%). In comparison to the overall study 
population, this rate was 1.5%. The prognosis for these patients 
was poor, and mortality was observed in the ICU. Our findings 
indicate that, although the frequency of this association is low, 
it should be considered as a potential diagnosis in critically ill 
patients hospitalized in the ICU. 

Previously, it was postulated that the presence of 
pneumothorax was a significant prognostic factor in 
patients infected with the novel coronavirus.22,34 However, 
the literature on the subject of COVID-19 is limited to case 
series. Concurrently, the treatment of pneumothorax in 
conjunction with SARS-CoV-2 infection, which can result in 
severe manifestations, may potentially lead to an increased 
incidence of comorbidities and complications. In particular, 
the insertion of a chest drain to treat pneumothorax can be 
considered an aerosol-generating technique. Furthermore, 
recent postmortem findings have revealed the presence of 
RNA from the SARS-CoV-2 in pleural fluid.35 In this regard, 

the management of pneumothorax represents a significant 
challenge. In a retrospective study by Ershadi et al.36 of 
patients with COVID-19 and pneumothorax admitted to the 
ward, the 50-day mortality rate was 52.2%. An analysis of the 
data regarding the COVID-19 in our nation reveals that the 
mortality rate among patients admitted to the ICU with the 
disease ranges from 47% to 66%.2-4 Satici et al.37 reported a 
30-day mortality rate of 60% in patients hospitalized in the 
ICU in their study on patients diagnosed with pneumonia 
caused by the COVID-19. This mortality rate was observed 
to be higher in the geriatric age group and in patients with 
comorbidities.2 In our study, which was conducted on 
patients diagnosed with COVID-19 pneumonia in the ICU, 
the mortality rate was 81.5% in patients who developed 
pneumothorax. In the univariate analysis, it was determined 
that the presence of pneumothorax was associated with a 
sevenfold increase in mortality, which was reduced to twofold 
when other variables were taken into account. In light of these 
findings, the presence of pneumothorax in conjunction with 
the inflammatory process is associated with a poor prognosis 
in the ICU.

The use of non-invasive and invasive mechanical ventilation in 
the treatment of patients with COVID-19 has been associated 
with an increased risk of developing pneumothorax.38 In a 
series of eleven cases, Ulutas et al.21 reported the development 
of spontaneous pneumothorax in patients with COVID-19. 
While the provision of respiratory support increases the risk 
of pneumothorax in patients diagnosed with COVID-19, 
the development of pneumothorax represents a significant 
prognostic factor in patients who do not receive mechanical 
ventilation support.36 In the our study, all patients who 
developed pneumothorax were receiving respiratory support. 
Additionally, Ulutas et al.21 observed elevated levels of CRP, 
lactate dehydrogenase, ferritin, D-dimer, and interleukin-6 
in the majority of patients who developed spontaneous 
pneumothorax. This finding is consistent with recently 
published studies examining potential mechanisms of lung 
injury induced by SARS-CoV-2.39,40 Cytokine storms are 
postulated to be involved in the pathophysiology of the disease. 
However, it remains unclear whether there is a distinction 
between these inflammatory markers in patients with and 
without pneumothorax within the context of the broader 
patient group diagnosed with COVID-19. In our study, the 
levels of inflammatory markers (WBC, neutrophils, CRP, and 
D-dimer) were statistically significantly higher in the patient 
group with pneumothorax compared to the group without 
pneumothorax. Although protective ventilation strategies are 
employed in our ICUs, it is premature to draw any definitive 
conclusions. However, given that our patient cohort comprises 
critically ill individuals in the ICU, we advise caution with 
regard to the potential for pneumothorax in patients with a 
severe inflammatory process who are receiving respiratory 
support.

Limitations
The present study has some limitations. Firstly, it should 
be noted that this cohort study population is a specifically 
selected cohort of ICU patients, and that the number of 
patients is relatively small. Consequently, the sample is not 
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representative of all patients with COVID-19. Secondly, 
this was a retrospective cohort study, which precluded the 
possibility of conducting a therapeutic analysis within the 
cohort and of including all variables that influence mortality, 
given the limitations of the data. Moreover, the retrospective 
design of the study may have constrained its capacity to 
discern clinical predictors. Third, no histopathologic evidence 
of disease was obtained in patients who died. Fourth, the data 
available for analysis were limited to those collected during 
the ICU follow-up period, and the post-ICU ward follow-up 
data were not included in the study.

CONCLUSION
In conclusion, pneumothorax represents a common 
and potentially fatal complication affecting mortality in 
patients with COVID-19 pneumonia in the ICU, despite 
the implementation of protective ventilation strategies. It 
is of particular importance to ensure that patients who are 
receiving respiratory support and who are exhibiting a severe 
inflammatory response are diagnosed and treated promptly. 
It is imperative that the necessary precautions be taken to 
prevent contamination during the course of treatment. It 
should be noted that pneumomediastinum may also be 
observed in patients with pneumothorax. Although our study 
is limited by its retrospective nature, the reported findings 
are important for reducing the incidence of pneumothorax 
and mortality, as well as improving the prognosis in the 
ICU, given the high prevalence of infectious diseases in the 
current era. Due to the limited study population, prospective 
studies examining the association of viral infections with 
pneumothorax in a larger population of patients in ICUs are 
needed.
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