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ABSTRACT

Background: The aim of this study was to investigate the
prevalence of novel coronavirus disease 2019 (COVID-19) in
patients hospitalized with primary spontaneous pneumothorax
and to evaluate its possible effects on the clinical course,
treatment, and the prognosis.

Methods: Between April 2020 and January 2021, a total
of 86 patients (78 males, 8 females; mean age: 27+5 years;
range, 16 to 40 years) who had no underlying lung disease
and were diagnosed with the first episode of spontaneous
pneumothorax were retrospectively analyzed. At the same
time of diagnosis, all patients were screened for COVID-19
via polymerase chain reaction test of nasopharyngeal swabs.
According to the test results, the patients were divided into two
groups as COVID-19(+) and COVID-19(-). The duration of air
leak, hospital stay, recurrence rates and treatment modalities, and
mortality rates of the two groups were compared.

Results: Following a pneumothorax diagnosis, 18 (21%) patients
were diagnosed with COVID-19. In COVID-19(+) patients, the
mean air leak and lung expansion duration were significantly
longer (p<0.0001 for both). In these patients, the mean length of
hospital stay was also significantly longer (p<0.0001). During
the median follow-up of six months, no mortality was observed
and the recurrence rate was similar between the two groups
(p=0.998).

Conclusion: Our study results suggest that COVID-19
negatively affects the recovery time in patients with spontaneous
pneumothorax.

Keywords: COVID-19, polymerase chain reaction, spontaneous
pneumothorax.

(/4

Amag: Bu calismada primer spontan pnomotoraks tanisi ile
hastaneye yatirilan hastalarda yeni koronaviriis hastalig1 2019’un
(COVID-19) prevalanst arastirildi ve klinik seyir, tedavi ve
prognoz iizerindeki muhtemel etkileri incelendi.

Calisma plani: Nisan 2020 - Ocak 2021 tarihleri arasinda
altta yatan akciger hastaligi olmayan ve ilk atak spontan
pnomotoraks tanist konan toplam 86 hasta (78 erkek,
8 kadin; ort. yas: 27+5 yil; dagilim, 16-40 yil) retrospektif
olarak incelendi. Tan1 sirasinda tiim hastalar nazofarengeal
stirtintiilerinin polimeraz zincir reaksiyon testi ile COVID-19
acisindan tarandi. Test sonuglarina gore hastalar COVID-19(+)
ve COVID-19(-) olmak iizere iki gruba ayrildi. Hava sizinti
siiresi, hastanede yatig, niiks oranlar1 ve tedavi yontemleri ve
mortalite oranlari iki grup arasinda kargilastirildi.

Bulgular: Pnomotoraks tanisini takiben, 18 (%21) hastaya
COVID-19 tanisi kondu. COVID-19(+) hastalarda ortalama hava
kacag1 ve akciger ekspansiyon siiresi anlamli diizeyde daha uzun
stiresi de anlaml1 diizeyde uzundu (p<0.0001). Medyan alt1 aylik
takip siiresince, mortalite gozlenmedi ve niiks orani iki grup
arasinda benzerdi (p=0.998).

Sonu¢: Calisma sonuglarimiz  COVID-19’un, spontan
pnomotorakslt hastalarda iyilesme siiresini olumsuz etkiledigini
gostermektedir.

Anahtar sozciikler: COVID-19, polimeraz zincir reaksiyonu, spontan
pnomotoraks.
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The novel coronavirus disease 2019
(COVID-19), caused by severe acute respiratory
syndrome-coronavirus 2 (SARS-CoV-2), was
declared as a pandemic by the World Health
Organization (WHO) on March 11th, 2020, and is still
continuing its global impact. The clinical spectrum
of the disease varies widely from asymptomatic
cases to severe pneumonia and severe respiratory
failure.'? Pneumothorax has also been observed
as a rare complication of or in association with
COVID-19 patients, since the early phases of the
pandemic.®! Retrospective studies reported that
pneumothorax was observed in 1% of COVID-19
patients requiring hospitalization and in 2% of
patients necessitating intensive care unit (ICU).[*!
Mechanical ventilation is defined as a risk factor for
developing pneumothorax in COVID-19 patients."
However, pneumothorax can occur even in patients
without a pre-existing lung disease and who do not
need positive pressure ventilation.®’8 Although
the mechanism of spontaneous pneumothorax in
COVID-19 is not fully explained, it is thought to be
associated with viral alveolar membrane damage.!*!%

In the present, we aimed to investigate the prevalence
of SARS-CoV-2 positivity in patients with spontaneous
pneumothorax and its potential effects on the clinical
course and treatment of pneumothorax.

PATIENTS AND METHODS
Study design and study population

This single-center, retrospective study was
conducted Siireyyapasa Training and Research
Hospital, Department of Chest Diseases and
Thoracic Surgery between April 2020 and
January 2021. All patients with first episode of
spontaneous pneumothorax and undergoing 28
french underwater-sealed tube thoracostomy were
included in the study. Patients having any underlying
lung disease and those with recurrent spontaneous
pneumothorax were excluded (Figure 1). Patients
who were already diagnosed with COVID-19 at the
time of pneumothorax development or referred for
consultation from other clinics were also excluded.
Finally, a total of 86 patients (78 males, 8 females;
mean age: 27+5 years; range, 16 to 40 years) were
included in the study.

Organization of the study unit

From the date of the first case reported in Tiirkiye
and the date of pandemic announcement by the WHO,
polymerase chain reaction (PCR) tests are routinely
requested twice from all hospitalized patients at the

time of hospitalization and the following day after
hospitalization to exclude COVID-19. According to
the PCR results and radiological findings, patients
diagnosed with COVID-19 are transferred to the
COVID-19 units of our hospital and also followed and
treated by us. Treatment according to the guidelines
of the Republic of Tiirkiye, Ministry of Health!""! was
given. Routine prophylactic antibiotics are not used.

Data collection

Demographic characteristics, comorbidities,
smoking habits, clinical and radiological
characteristics, treatment choices, response duration
to treatment, thoracic computed tomography (CT)
findings and COVID-19 PCR results of the patients
were recorded via the hospital information database
system. Additionally, all patients were evaluated for
the development of recurrence during follow-up until
September 2021. Survival status was also checked
using the National Death Reporting System.

The patients were divided into two groups according
to the detection of COVID-19: Group 1: patients
without COVID-19 (n=68); Group 2: patients with
COVID-19 (n=18). The demographic characteristics,
clinical and radiological characteristics, treatment
types, treatment responses of the patients along with
recurrence and mortality rates were compared between
the groups.

All patients diagnosed with spontaneous pneumothorax
between 01.04.2020 - 01.01.2021
(n=158)

Patients having any underlying
> lung disease

(n=51)

Patients having recurrent
> pneumothorax
(n=21)

A
First-attack spontaneous pneumothorax of patients with
no underlying lung disease

(n=86)

COVID-19 PCR (1)

(n=68)

COVID-19 PCR (+)
(n=18)

Figure 1. Study flowchart.

COVID-19: Novel coronavirus disease 2019; PCR: Polymerase chain reaction.
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Table 1. Patient characteristics and features of pneumothorax according to presence of COVID-19

All patients (n=86)

COVID-19 (-) (n=68) COVID-19 (+) (n=18)

n %  Mean+SD n %  Mean+SD n %  Mean+SD p
Age (year) 2745 26+5 3248 <0.0001
Sex 0.356
Male 78 91 63 93 15 83
Female 7 17
Comorbid disease 5 17 0.06
Smoking status 0.723
Current smoker 47 55 26 38 7 39
Former smoker 6 7 4 6 2 11
Non-smoker 33 38 38 56 9 50
Side of pneumothorax 0.014
Right 44 51 34 50 10 56
Left 40 47 34 50 6 33
Bilateral 2 2 - - 2 11
Laterality 0.042
Unilateral 84 98 68 100 16 89
Bilateral 2 2 - - 2 11
Surgical procedure 10 8 9 13 1 6 0.333
COVID-19: Novel coronavirus disease 2019; SD: Standard deviation.
Statistical analysis RESULTS

Statistical analysis was performed using
the SPSS for Windows version 16.0 software
(SPSS Inc., Chicago, IL, USA). Descriptive data
were expressed in mean + standard deviation (SD),
median (min-max) or number and frequency, where
applicable. Comparisons between the groups were
made using the Student t-test and chi-square test. A p
value of <0.05 was considered statistically significant.

Of a total of 86 patients, five (6%) had any
comorbid disease and 33 (38%) were active smokers.
Comorbid diseases were diabetes mellitus (n=3),
asthma (n=1) and hypertension (n=1). Pneumothorax
was mostly right-sided (n=44, 51%). Bilateral
pneumothorax was recorded in two (11%) patients,
both in PCR (+) Group 2 (Table 1). After the diagnosis
of pneumothorax, 18 patients (21%), whose PCR

Table 2. Follow-up results of the patients according to presence of COVID-19

All patients (n=86)

COVID-19 (-) (n=68) COVID-19 (+) (n=18)

n %  Mean+SD n %  Mean+SD n %  Mean+SD p
Duration of air leak (days) 3.6+3 2.5+4 54+4 <0.0001
Complete pulmonary expansion 2+1.5 1.6x1 35+2.2  <0.0001
duration (days)
Duration to removal of the 49+3.3 4427 6.7+4.5 0.008
chest tube (days)
Hospital stay (days) 5.8+34 5.1+2.8 8.4+42  <0.0001
Recurrent pneumothorax in the 10 8 8 12 2 11 0.998

follow-up

COVID-19: Novel coronavirus disease 2019; SD: Standard deviation.
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test was positive, were diagnosed with COVID-19.
Typical radiological findings of COVID-19 were not
detected in any of these patients. Only one patient
(6%) had pneumomediastinum with pneumothorax
in Group 2.

Tube thoracostomy with wet suction control closed
drainage system was applied to all patients. An
additional surgical procedure was required in 10 (8%)
patients due to prolonged air leak. The rate of need
for surgical intervention in patients was similar in the
two groups. (6% vs. 13%, respectively; p=0.333).

The sex, smoking habit, and comorbidities were
similar in COVID-19 and non-COVID-19 patients
(Table 1). However, the mean age was higher in
COVID-19 patients (32+8 vs. 26+5 years, respectively;
p<0.0001) and bilateral pneumothorax was more
frequent in COVID-19 patients (11% vs. 0%,
respectively; p=0.042).

The mean air leak duration (5.4+4 vs. 2.5+4 days,
respectively; p<0.0001) and lung expansion duration
(3.5£2.2 vs. 1.6+1 days, respectively; p<0.0001) were
significantly longer in COVID-19 patients. The mean
tube thoracostomy duration (6.7+4.5 vs. 4.4+2.7 days,
respectively; p=0.008) and length of hospital stay
(8.4+4.2 vs. 5.1+2.8 days, respectively; p<0.0001) were
also longer in these patients (Table 2).

Pneumothorax recurred in 10 (8%) patients during
a median follow-up of six (range, 2 to 12) months.
There was no mortality. The recurrence rate was
comparable between the two groups (p=0.998).

DISCUSSION

Male sex, tall height, slim body structure, and the
10-30 age group are defined as risk factors for the
development of primary spontaneous pneumothorax,
which occurs without an underlying lung disease.!"” On
the other hand, the most frequent etiology of secondary
spontaneous pneumothorax are chronic obstructive
pulmonary disease, alpha-1 antitrypsin deficiency,
cystic fibrosis, tuberculosis, and lung cancer.!'?

In December 2019, COVID-19 epidemic broke out
in Wuhan, China and the disease has spread rapidly
in whole world." The spectrum of the disease vary
widely from asymptomatic disease to mild symptoms
such as fever, cough, smell and taste disturbance, or
a severe and rapidly progressing acute respiratory
failure.™ Pneumothorax may be seen as a rare
complication of COVID-19.8-

Pneumothorax in COVID-19 is mostly reported
and investigated in patients with a previously known

COVID-19. A recent study has shown the rate of air
leak (pneumothorax and/or pneumomediastinum) as
0.56% among 3,377 COVID-19 patients.'S In the
aforementioned study, COVID-19 patients with and
without air leak were compared and the risk factors
were defined as younger age, higher baseline C-reactive
protein (CRP) levels and ventilator requirement. The
rates of pneumothorax in COVID-19 are reported as
1% in patients requiring hospitalization, 2% in ICU
patients and 1% in deceased patients.*>!"! There are
a number of risk factors described for pneumothorax
occurrence and mechanical ventilation is the main
factor. Aiodfi et al."® reported two cases with COVID-
19 who developed pneumothorax during mechanical
ventilation. The risk of pneumothorax and/or
pneumomediastinum may increase up to 15% with
ventilator support™ and may be a fatal complication in
these critically ill patients.!'

Apart from ventilator support and barotrauma,
pneumothorax may develop spontaneously
in asymptomatic cases or during the course of
the disease. Cases may have no risk factors or
predisposing lung disease.!'?" Wang et al.[”! presented
a case who developed spontaneous pneumothorax,
pneumomediastinum and subcutaneous emphysema
and did not previously require ventilator support. In
a multi-center study, 22 (1.4%) of 1,619 patients with
a confirmed COVID-19 diagnosis had spontaneous
pneumothorax and 50% of them were not under
ventilator support.® In a study conducted in the
United Kingdom, the coexistence of COVID-19
pneumonia and pneumothorax was described in
71 patients from 16 centers, occurring even in
patients having no pre-existing lung disease.’! A
recent multi-center study examined the emergency
department admissions with spontaneous
pneumothorax in patients with and without
COVID-19 and older age, hypertension, having
symptoms of either COVID-19 or pneumothorax,
higher CRP and procalcitonin levels were found to
be higher in COVID-19-related pneumothorax than
non-COVID-19 ones.?" Interestingly, right-sided
cases were more frequent in COVID-19 cases
(81% vs. 19%). In present study, none of our patients
had a previous diagnosis of COVID-19 and none
of them required ventilator support. The PCR
positivity was detected in approximately one-fifth
of the patients who were previously diagnosed as
primary spontaneous pneumothorax. Structural lung
disease was not detected in these patients either, and
there were no ground-glass opacification or typical
radiological involvement. Despite higher rates of
right-sided pneumothorax, a lower percentage was
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found in our study than in the study of Miré et al.l*!!
However, our cases had no symptoms and diagnosis
of COVID-19. We believe that further multi-center
studies are required for asymptomatic cases of
spontaneous pneumothorax.

The mechanism of spontaneous pneumothorax
in patients with COVID-19 disease is considered
to be associated with structural changes in the
lung parenchyma and alveolar membrane damage
by SARS-CoV-2.51% Another possible predisposing
factor may be prolonged cough, which is a common
symptom of COVID-19.422 In addition to the
intrathoracic pressure increase caused by prolonged
cough and/or mechanical ventilation, cystic and
fibrotic changes leading to alveolar tears may also
cause pneumothorax.” This relationship may be
secondary to underlying undiagnosed bullous lung
disease and rupture. A recent article reported two
patients, one of whom developed pneumothorax, with
a cystic lung lesion due to COVID-19 disease.'” In
our study, the patients did not have any radiological
findings and/or laboratory diagnosis for COVID-19
before the diagnosis of pneumothorax, and also there
was no known history of any lung disease. None of
our COVID-19 patients had cystic or bullous lesions,
either.

Tube thoracostomy for pneumothorax can be
considered as an aerosol-generating procedure and,
recently, SARS-CoV-2 viral ribonucleic acid (RNA)
has been detected in post-mortem pleural fluid.2*24
Although the first-line treatment is drainage by
tube thoracostomy, videothoracoscopy may be
necessary in cases of prolonged air leak or recurrent
pneumothorax. Pulmonary surgery for pneumothorax
in COVID-19 patients can be performed safely and
effectively as needed.®! In the present study, one
COVID-19 patient with prolonged air leak underwent
videothoracoscopy.

Contrary results have been published on the
prognostic effect of pneumothorax in COVID-19.
Martinelli et al.”! did not identify pneumothorax as an
independent marker for poor prognosis. In contrast,
there are studies suggesting that this coexistence is
an important prognostic marker.®?! Mir6 et al.?!
demonstrated longer hospitalization, higher ICU
admission, and mortality rate. Similarly, in the
present study, the duration of air leak, expansion
failure and hospital stay were significantly longer
in patients with COVID-19 disease. None of our
patients were admitted to ICU and no mortality
was seen in our series. Our patients were younger
and free of symptoms at the time of presentation
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which may have caused the different results. Further
multi-center studies may enlighten the prognostic
effect of pneumothorax in asymptomatic COVID-19
cases.

The single-center and retrospective design are the
main limitations to this study. On the other hand,
being a referral center for chest diseases and our close
follow-up of all patients are the main strengths of this
study.

In conclusion, our study results suggest that
the recovery time is prolonged in asymptomatic
COVID-19 patients with spontaneous pneumothorax.
Ventilator support, intensive care unit requirement,
and mortality risks are not increased compared to
non-COVID-19 patients. We believe that, as long as
the pandemic continues, patients with spontaneous
pneumothorax should be monitored for COVID-19 for
better diagnostic and prognostic prospects.
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