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Bullous changes in the lungs in a patient
after severe COVID-19 pneumonia
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The global outbreak of COVID-19 has been associated with various complications, including respiratory issues. This study
focuses on a clinical case of bullous lung disease observed in a patient following a severe SARS-CoV-2 infection. The rarity
of such complications necessitates a detailed investigation to understand the potential cause-and-effect relationships.

The case under study involves a 60-year-old woman who contracted COVID-19 in February 2021. She underwent pro-
longed hospitalization with systemic corticosteroids, antibacterial drugs, anticoagulants, oxygen therapy, and non-inva-
sive ventilation. Multiple diagnostic tools, including X-rays, computed tomography scans, and fibrobronchoscopies, were
employed to monitor her condition and identify the development of bullous cavities in her lungs.

Initial X-ray examination revealed bilateral polysegmental pneumonia and pneumofibrosis, accompanied by large bullous
cavities in the upper lobes of both lungs. Microbiological analyses identified resistant strains of Klebsiella pneumoniae
and Pseudomonas aeruginosa. Over the observation period from 2021 to 2023, the patient frequently experienced sup-
puration and haemoptysis, with no successful eradication of the pathogens. The progressive nature of the disease led to
significant deterioration in the patient’s respiratory function and overall health, including the development of pulmonary
hypertension and right ventricular heart failure.

The formation of bullous cavities in the lungs after COVID-19 may be linked to prolonged inflammatory processes, fi-
brotic changes, and diffuse alveolar damage. These findings align with other documented cases of bullous lung disease as-
sociated with SARS and MERS infections. The study highlights the potential for severe, long-term pulmonary complica-
tions following COVID-19, emphasizing the need for continued research into the underlying mechanisms and risk factors.
Bullous lung disease presenting after severe SARS-CoV-2 pneumonia is rare and challenging to interpret, particularly
due to confounding factors such as secondary bacterial infections and prolonged mechanical ventilation. Although our
clinical case does not provide sufficient evidence to establish a direct causative relationship between SARS-CoV-2
infection and bullous pulmonary lesions, it highlights a clinically relevant association warranting further investigation.
Clinicians should remain aware of potential pulmonary complications, including bullous changes, in patients recovering
from severe COVID-19 pneumonia.
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ByJsibO3Hi 3MiHM B nNereHax nicns T9XXKoi MTHEeBMOHII, cnpu4uHeHoi COVID-19
(KniniyHnn BMUNapoK Ta ornapg nitepatypum)
H. B. Yannnuceka, B. T. PygrHuk, H. B. l'y6iHa, M. B. BeniHcbkuii, O. C. KomiccapoBa

[noGanbha mangemiss COVID-19 cnipuunHmuia 3HauHe 3pOCTAHHS KiJIBKOCTI BUIAAKIB PECIIPATOPHIUX 3aXBOPIOBaHb. Y CTATTI
HaBEIEHO KIIHIYHMI BUMAaJ0K OYIb03HOI XBOPOOU JIEre€Hb, 0 PO3BUHYJIACH B TAIIIEHTKY TTICJIs TIEPEHECEHOT TSIKKOI ITHEBMOHI,
cripuanHenoi iHdekiiero SARS-CoV-2. PikicHicTh MOAIGHIX YCKIAAHEHb 3yMOBJIIOE HEOOXIAHICT MOTIMOIEHOTO aHAJIZY 15T
KPAaIoTo PO3yMiHHS MOTEHIIIHHIX MTPUINHHO-HACTIIKOBUX 3B SI3KiB.

¥ crarri posrasinyTo Bunanok 60-pivnoi kinky, sika 3axsopisa Ha COVID-19 y moromy 2021 poky. JlikyBaHHS BKJIIOYAJIO
TPUBAJLY TOCIITAIIZALIIO 3 TIPU3HAYEHHAM CHCTEMHUX KOPTHUKOCTEPOIiB, aHTHOAKTEPIaNIbHUX IIPeNapariB, aHTUKOATYJISIHTIB,
OKCHUTEHOTepallii Ta HeiHBA3UBHOI BEHTUJIALLL JiereHb. J[JIs1 MOHITOPUHTY CTaHy NAI[lEHTKY Ta BUSIBJICHHS OYJIbO3HUX MOPOXK-
HUH Y JIETEHSIX BUKOPHCTOBYBAJIM HM3KY JIarHOCTUYHUX IHCTPYMEHTIB, 30KpeMa peHTreHorpadiio, KOMII'IOTepHY TOMOTpPa-
dito Ta GibPoOPOHXOCKOTIIIO.

PenTreHosoriune 06CTEKEHHST JIEr€Hb BUSIBUJIO IBOCTOPOHHIO TOJTICETMEHTAPHY ITHEBMOHIIO Ta HEBMOGIOPO3, 110 CyIPOBO-
JUKyBaucst (OPMYBaHHAM BEJIUKUX OYJIbO3HUX MOPOKHUH y BEPXHIX yacTKax 000X JsiereHb. MikpobiosoridHe m0CTiisKeH s
BusiBnIO pesncrenthi mramu Klebsiella pneumoniae ta Pseudomonas aeruginosa. Ypomosx tepiony crnioctepeskentst (2021—
2023 pp.) y HALIEHTKY YACTO BUHUKAJIU €I1i30/I1 HATHOEHHS Ta KPOBOXapKaHHs (Ge3 yCIIIIHOI epaguKallii 30y HUKIB. 3aXBOPIO-
BaHHsI MAJIO [TPOTPECYIOYUNI XapaKTep 3i 3HAYHUM MOTIPIHIEHHSIM JMXaIbHOI (PYHKIMT Ta 3arajJibHOr0 CTAHy MAI[iEHTKH, BKIIOYHO
3 PO3BUTKOM JIETEHEBOI TiTlepTeH3ii Ta MPaBoOIIYHOUKOBOI CePIIEBOI HEZOCTATHOCTI.

DopmyBanHHs 0yIb03HUX TOPOKHUH Yy JiereHsix ticass COVID-19 iMOBipHO 110B’si3aHe 3 TPUBAJIUMU 3allaIbHUMU [IPOLIECAM,
bibposHuME 3MiHaMu Ta AUGY3HUM ypakeHHsIM anbeosl. OTpUMaHi Pe3ysibTaTu Y3ro[KyIOThCsL 3 THIIUMU 33l0KyMEHTOBA-
HUMU BUIIaZKaMU OyJIbO3HUX 3aXBOPIOBAHb JiereHb, acoliiioBanux 3 indekuismu SARS ta MERS. Hasenenuii kiiniuauii Bu-
MAJIOK 1JIFOCTPYE MOKJIUBICTD PO3BUTKY TSKKUX 1 IOBFOTPUBAJINX JieTeHeBUX yckaaanenb micas COVID-19, mo nigkpeciioe
HEOOXiIHICTDb TOAAMBIINX AOCTIZKEHb OCHOBHUX MEXaHi3MiB i (haKTOpiB PUBHKY.
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Bynbo3Hi 3axBOpIOBaHHS JIeTeHb, 110 BUHUKAIOTD TiCIIST TSDKKOI MHeBMOHiI, cipuantaeHoi SARS-CoV-2, € piakicHumy Ta ckra-
HUMWU JIJIsE iHTepIIpeTaitil, 0cobJIMBO 32 HASIBHOCTI CYIIYTHIX YCKJIaJHEHb, sIK-OT BTOPHMHHI GakrepiaibHi iHdeKil Ta TpuBaja
MeXaHiYHa BEHTUJIALS JlereHb. Xo4ya HaBeJeHWi KJITHIYHUI BUIA/I0K He JI03BOJISIE BCTAHOBUTH MIPAMUI TIPUYMHHO-HACITIIKO-
Bl 38’5130k MixK ifdekiieio SARS-CoV-2 ta po3BUTKOM GyIO3HUX YPaKEHb JIETCHD, BIH IEMOHCTPYE KIIHIUHO 3HAYYIILY aco-
Hiarito, 1o 1morpebye MoAaNbIIoro BuBYeHHs. KIiHIUCTH MatOTh BpaXOBYBaTU MIMOBIPHICTb PO3BUTKY JIETEHEBUX YCKJIA[HEHD,
30KpeMa OyJIbO3HUX 3MiH, Y TAIIEHTIB, SIKi OY/KYIOTh MIC/Is TSUKKOI THeBMOHII, cripuanreroi COVID-19.

Kntouosi caosa: 6ymwosni ypaxcenns rezenv, COVID-19, ycxnaduenns.

he World Health Organization (WHO) has designated

the novel coronavirus infection as a public health emer-
gency of international concern, recognizing it as a global
threat on 30 January 2020. On 11 March of the same year,
the Director-General of the WHO declared the outbreak
of the novel coronavirus disease (COVID-19) a pandemic.

The global introduction of vaccines since 2021 has
significantly reduced the burden of COVID-19, despite
the emergence of new, more transmissible variants of the
pathogen. In light of these considerations, on 5 May 2023,
the Director-General of the WHO formally declared the
pandemic to be over. However, despite the observed in-
crease in public immunity and a concomitant reduction
in hospitalizations and deaths, the Director-General also
indicated that there remained significant uncertainties
regarding the future evolution of SARS-CoV-2. As of
26 May 2024, a total of 77,555,220 people have been in-
fected with the virus worldwide, with 7,050,201 deaths
directly or indirectly associated with the disease [1, 2].
The clinical presentation of the disease caused by the
coronavirus is highly variable, ranging from asympto-
matic infection to rapid deterioration and death [3].

Over 87% of individuals recovering from Coronavirus
Disease 2019 (COVID-19) report at least one lingering
symptom, with dyspnea among the most frequent following
infection with severe acute respiratory syndrome coronavi-
rus-2 (SARS-CoV-2) [4]. Pulmonary function tests often
reveal physiological impairments such as reduced diffusion
capacity and restrictive ventilatory defects [2]. Although
studies of post-infectious pulmonary phenomena are ongoing,
interstitial lung disease is the most commonly documented
abnormality, presenting with features such as organizing
pneumonia and fibrotic-like alterations — reticulations,
honeycombing, and traction bronchiectasis [5-7]. Further-
more, small airways disease, characterized by air-trapping
and mosaic attenuation, has also been noted on chest ima-
ging [8, 9]. In contrast, bullous lung disease has been infre-
quently reported. This publication is a case report and is not
intended to establish a direct cause-and-effect relationship,
but only to draw attention to the possible association bet-
ween severe COVID-19 and bullous changes in the lungs.

The occurrence of bullous lung disease as a conse-
quence of SARS-CoV-2 infection has been documented
on only a limited number of occasions [10].

The study was conducted according to the WMA
Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects. The patient gave
written informed consent.

Clinical case. A 60-year-old woman had been experi-
encing symptoms of illness since February 2021, when she
contracted the coronavirus disease (PCR for SARS-CoV-2
positive). The initial course of the disease was severe, as
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she required intensive oxygen supplementation due to
respiratory distress. Chest X-ray examination reveled the
presence of bilateral polysegmental pneumonia. Patient
was hospitalized from 19.02.2021 to 31.05.2021 in the in-
tensive care unit. The treatment involved the prolonged
use of systemic corticosteroids, antibacterial drugs (amoxi-
cillin-clavulanic acid, azithromycin, cefepime, imipenem,
moxifloxacin, linezolid), anticoagulants (subcutaneous
enoxaparin), oxygen therapy and non-invasive lung ven-
tilation methods (CPAP therapy) in order to alleviate the
disease. X-ray on 05.06.2021 (before discharge) revealed
signs of pneumofibrosis and bullous changes. The patient
was discharged in the care of her family doctor, her com-
plaints on discharge were shortness of breath and mild
cough. She received only mucolytics after the discharge.
Additionally, the patient’s electrocardiogram (ECG) ex-
hibited indications of right heart overload. The clinical
blood test demonstrated leukocytosis with a left shift in
the formula, and elevated procalcitonin and C-reactive
protein levels, which constituted the rationale for antibi-
otic therapy, which she received (linezolid).

The patient contracted SARS-CoV-2 again in Decem-
ber 2021, received outpatient car, and in January 2022
was admitted to the Ivano-Frankivsk Regional Phthisiolo-
gy and Pulmonology Centre with cough and signs lung
failure. The chest X-rays (Fig. 1a, b) demonstrated an in-
creased and deformed lung pattern, as well as infiltration
of the lung tissue in the lower lobes of both lungs, which
were absent on 06.05.2021. In the upper lobes, thin-walled
bullous cavities with areas of fibrosis, fibrosis-altered lung
roots, and unchanged heart borders were observed. The
sinuses were free of any abnormalities. She received ap-
propriate treatment that helped with her respiratory func-
tion, but did not fully alleviate her from the symptoms.
All subsequent hospitalizations to the Department of Tho-
racic Surgery and Pulmonology of the Ivano-Frankivsk
Regional Clinical Hospital and the Regional Phthisiology
and Pulmonology Centre were attributed to complaints
of intense cough with purulent sputum and haemop-
tysis, shortness of breath, and fever. A series of X-rays
and computed tomography scans revealed the presence of
multiple thin-walled cavities in the upper lobes of both
lungs. The largest cavity in the right upper lobe measured
8.1 x 9.8 x 8.4 c¢m, while the largest in the left upper lobe
was 6. The dimensions of the lesion were 5 x 4.6 x 8.7 cm,
with a horizontal fluid level, multiple small nodules in the
adjacent lung tissue, and fibrosis foci subpleural and medi-
astinal lymphadenopathy (up to 17—-18 mm) (Fig. 2).

From 2022 to 2023, there were negative radiographic
dynamics (Fig. 3a, b), namely thickening of the cavity walls
in both lungs, the presence of horizontal contents, increased
pulmonary pattern with fibrous changes, and decreased
pneumatisation of the lung tissue in the lower lobes.
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Fig 2. Results of computed tomography of the patient’s chest 19.05.2022

Considering the persistence of the symptoms, fibro-
bronchoscopy was performed for diagnostic and therapeu-
tic purposes. Hyperaemia, oedema, increased vulnerability
of the bronchial tree mucosa, narrowing of the upper lobe
bronchi due to oedema, and thick purulent secretion were
detected. Antiseptic solutions were used for sanitation. Mi-
crobiological studies of sputum and bronchial lavage water
after fibrobronchoscopies revealed Klebsiella pneumoniae
and Pseudomonas aeruginosa cultures with resistance to
most antibacterial drugs, except polymyxin and amikacin.
During the observation period, the lung cavities were often
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accompanied by suppuration and haemoptysis, and eradica-
tion of the pathogens was not achieved. The decision of the
team of pulmonologists, thoracic surgeons, and radiologists
was that the volume of the affected lung tissue was large
and did not allow for radical surgical treatment.

During the course of her illness, the patient’s overall
condition deteriorated considerably. The patient exhibited a
notable loss of body weight and presented with clear indica-
tions of severe pulmonary failure. Echocardiography demon-
strated the presence of pulmonary hypertension (pulmonary
artery pressure 34.5 mmHg), right ventricular dilation up
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to 3.3 ¢m, and relative insufficiency of the tricuspid valve
with regurgitation 2+, indicative of the formation of a pul-
monary heart and right ventricular heart failure. Additional-
ly, she exhibited the onset of type 2 diabetes mellitus, lumbar
spondyloarthrosis with L3 antilesion and laterolisthesis, and
L2 compression fracture. We attribute the worsening of pa-
tients condition to the decreased lung volume due to bullous
cavities and persistent infectious locus. The combination of
these factors and the prolonged use of antibiotics and cor-
ticosteroids in our opinion led to the heart complications
(right ventricle heart failure) and onset of type 2 diabetes.
It also explains the reason for intense loss of body weight.

The formation of bullous cavities in the lungs following
severe SARS-CoV-2 infection remains an infrequently de-
scribed phenomenon, with only limited cases reported in
medical literature thus far [11, 12]. Our patient developed
significant bilateral bullous lesions after a prolonged hospi-
talization due to severe COVID-19 pneumonia, complicated
by secondary nosocomial infections involving Klebsiella
pneumoniae and Pseudomonas aeruginosa. These pathogens
are known to be associated with necrotizing pneumonia,
lung abscess formation, and chronic pulmonary seque-
lae [13]. Thus, the exact contribution of SARS-CoV-2 to
the formation of the observed bullous lung disease is uncer-
tain, and differentiation from secondary bacterial complica-
tions poses a diagnostic challenge.

Previous studies highlighted potential pathogenic
mechanisms for post-viral pulmonary lesions, including
prolonged inflammatory reactions, alveolar damage, and
diffuse fibrosis [14, 15]. Specifically, similar radiological
and histological findings, such as diffuse alveolar injury
and subsequent fibrosis, have been documented after in-
fections with SARS-CoV and MERS-CoV [16, 17]. Ad-
ditionally, pulmonary barotrauma associated with non-in-
vasive ventilation during severe respiratory distress could
exacerbate lung damage and potentially facilitate bullae
formation [18, 19]. However, distinguishing the direct

viral-induced pathology from secondary bacterial or ven-
tilator-associated damage remains clinically challenging.

In this clinical scenario, the patient’s severe clinical de-
terioration, frequent haemoptysis, and persistent microbial
colonization may point to a multifactorial etiology rather
than a single causative factor. Therefore, asserting a direct
cause-and-effect relationship between COVID-19 alone
and bullous changes is scientifically premature. Rather,
this case highlights the need for clinicians to maintain
vigilance regarding such pulmonary complications in post-
COVID-19 patients and underscores the importance of
thorough microbiological and radiological follow-up.

Future research, ideally involving a larger cohort of
patients, would be necessary to determine the specific
pathophysiological role of SARS-CoV-2 infection in the
pathogenesis of bullous lung disease and to differentiate it
clearly from the effects of secondary nosocomial infections
or ventilator-induced trauma.

CONCLUSIONS

Bullous lung disease presenting after severe SARS-CoV-2
pneumonia is rare and challenging to interpret, particularly
due to confounding factors such as secondary bacterial infec-
tions and prolonged mechanical ventilation. Although our
clinical case does not provide sufficient evidence to establish
a direct causative relationship between SARS-CoV-2 infec-
tion and bullous pulmonary lesions, it highlights a clinically
relevant association warranting further investigation. Clini-
cians should remain aware of potential pulmonary complica-
tions, including bullous changes, in patients recovering from
severe COVID-19 pneumonia.
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