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Case Report 
 
A 65-year-old female was seen for outpatient follow up one 
month after hospitalization for COVID-19 pneumonia and 
acute hypoxemic respiratory failure. She presented with fever, 
cough, loss of taste and smell with initial arterial oxygen 
saturation of 62% as measured by pulse oximetry. Chest 
radiograph revealed bilateral patchy ground glass infiltrates. 
Pertinent laboratories on admission revealed C reactive protein 
(CRP) of 9.23 mg /dl (normal < 0.49), D Dimer 607 ng/ml 
(normal <230), LDH 856 units/L (normal<250). 
 
The patient was supported by high flow nasal cannula (HFNC). 
Infectious Disease and Pulmonary consultations were obtained. 
The patient was treated with solumedrol IV 40 mg every 12 
hours, remdesivir and tocilizumab.  
 
She slowly improved with decreasing oxygen requirements and 
was discharged after 12 days with supplemental oxygen at 2 
liters nasal cannula. 
 
The patient completed a tapering course of prednisone 10 days 
after discharge. Symptomatically she complained of persistent 
cough productive of lesser amounts of yellow sputum with an 
occasional streak of blood. She denied any fever, chills, night 
sweats or chest pain, but reported occasional wheezing. She had 
been prescribed a budesonide/formoterol inhaler but had not 
been using it consistently. 
 
Past medical history revealed hypothyroidism and remote 
smoking, stopping 40 years ago. There was no history of 
diabetes.  
 
On physical examination the patient was afebrile. She appeared 
comfortable and in no distress with oxygen saturation 100% on 
2 liters nasal cannula. Auscultation of the lungs revealed mild 
expiratory wheezing and scattered rhonchi. There was no 
peripheral edema. 
 
Laboratory data included normal WBC and differential. CRP 
was normal at 0.5 mg/dl. Sedimentation rate was elevated at 91 
mm/hr. D Dimer 690 ng/ml. 
 
The patient was prescribed a five-day course of azithromycin. 
Her bronchospasm was treated with 5 days of prednisone 20 mg 
once daily and she restarted budesonide/formoterol inhaler. 
 
 

 
 
Follow up visit 2 weeks later found the patient feeling much 
better off supplemental oxygen with minimal cough and reso-
lution of wheezes. Repeat sedimentation rate had normalized to 
19 mm/hr. She was continued on her maintenance inhaler. 
 
One month later, ten weeks after hospital discharge, the patient 
developed hemoptysis of bright red blood of approximately 5cc 
without associated symptoms. She denied fever, night sweat, 
chest pain or dyspnea. Following the initial episode, she con-
tinued to expectorate streaks of blood. 
 
Physical examination was unremarkable. Chest radiograph 
revealed a small cavitary lesion in the left upper lobe (Figure 
1). The bibasilar ground glass infiltrates seen during initial 
hospitalization had resolved (Figure 2). 
 
 

 
  
Figure 1       
 
 



  
 

 
Figure 2 
 
Laboratory data revealed negative serologies including MTB 
QuantiFERON Gold and coccidiomycosis. Sputum cultures 
revealed normal flora. AFB and fungal smears were negative 
with negative culture to date. (1,3)-Beta-D-Glucan was positive 
at 163 pg. l (>80 pg./ml abnormal). Patient was referred for 
Infectious Disease consultation. 
 
Discussion  
 
Radiographic abnormalities in patients with COVID-19 pneu-
monia have been well documented.1 Most often noted are 
peripheral ground glass opacities followed by areas of con-
solidation with air bronchograms.2 Computerized tomography 
reveals additional findings of interlobular septal thickening and 
“crazy paving” pattern.2  
 
Development of pulmonary cavitation in COVID-19 pneumo-
nia is rare. In one retrospective study of 689 patients 
hospitalized with pneumonia diagnosed with COVID-19 only 
1.7% were found to have evidence of cavitation.3 Patients that 
were admitted to the intensive care unit for acute hypoxemic 
respiratory failure had a higher percentage of 11%.3  
 
Risk factors for development of cavitation mirror those asso-
ciated with contracting COVID-19, including diabetes mellitus, 
hypertension, and chronic lung disease.4  
 
A cavity has been defined as a gas-filled area within a zone of 
consolidation or within a mass or nodule, produced by elimina-
tion of a necrotic tissue of the lesion via the bronchial tree. 
Radiographically it is defined as a lucency within a zone of 
pulmonary consolidation, a mass, or a nodule.5 Cavitation in 
viral pneumonia is uncommon,6 including SARS-CoV and 
MERS-CoV.7 
 

Bacterial, mycobacterial, and invasive fungal infections are 
associated with lung cavitation, with or without history of im-
munosuppressive agents. Mycobacterial and fungal infections 
are often diagnosed late in the clinical course of cases of 
COVID-19.8  
 
Hypothetical causes are felt to be multifactorial, including bac-
terial superinfection, opportunistic fungal and mycobacterial 
infections in the face of immunosuppressive/corticosteroid 
therapy and thrombosis with infarction. Corticosteroids, despite 
suppressing the immune system, have been shown to improve 
survivability.9  
 
Immunosuppressant drugs used in severe cases of COVID-19 
pneumonia have been implicated in development of cavitary 
lung disease. In a series of 12 patients that developed cavitary 
disease, all had received tocilizumab.3 Tocilizumab, a human 
recombinant antibody directed against interleukin-6 receptors 
is given to COVID-19 patients with laboratory evidence of 
“cytokine storm”, as this has been shown to improve survival.10  
 
Patients with COVID-19 are associated with a prothrombotic 
state.11 COVID-19 binds to receptors of Angiotensin converting 
enzyme II on alveolar epithelial cells. It is postulated that 
increased levels of angiotensin II promote vasoconstriction and 
a prothrombotic state.12 In a small autopsy series of 12 patients 
that expired secondary to COVID-19 with cavitary disease, all 
had tissue necrosis associated with occlusive thrombosis of the 
supplying pulmonary artery.13 
 
Summary 
 
Cavitary lung disease in patients with COVID-19 is rare but 
with significant frequency in patients admitted to the intensive 
care unit. Postulated etiologies include superimposed infection 
and increased risk of opportunistic infections with immuno-
suppressive drugs such as corticosteroids and tocilizumab. 
Mechanisms of a prothrombotic state causing occlusion of a 
supplying pulmonary artery with infarction and necrosis of 
dependent lung parenchyma have been proposed. 
 
Our patient developed hemoptysis and evidence of cavitation 
10 weeks after hospital discharge. She received both cortico-
steroids and tocilizumab. Cultures remain negative to date. Due 
to her elevated (1,3)-Beta-D-Glucan, the patient is still being 
evaluated for invasive fungal infection. 
 
REFERENCES 
 
1. Kong W, Agarwal PP. Chest Imaging Appearance of 

COVID-19 Infection. Radiol Cardiothorac Imaging. 2020 
Feb 13;2(1):e200028. doi: 10.1148/ryct.2020200028. 
PMID: 33778544; PMCID: PMC7233424. 

2. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad 
A. Coronavirus Disease 2019 (COVID-19): A Systematic 
Review of Imaging Findings in 919 Patients. AJR Am J 
Roentgenol. 2020 Jul;215(1):87-93. doi: 10.2214/ 
AJR.20.23034. Epub 2020 Mar 14. PMID: 32174129. 



  
 
3. Zoumot Z, Bonilla MF, Wahla AS, Shafiq I, Uzbeck M, 

El-Lababidi RM, Hamed F, Abuzakouk M, ElKaissi M. 
Pulmonary cavitation: an under-recognized late 
complication of severe COVID-19 lung disease. BMC 
Pulm Med. 2021 Jan 12;21(1):24. doi: 10.1186/s12890-
020-01379-1. PMID: 33435949; PMCID: PMC7803002. 

4. Selvaraj V, Dapaah-Afriyie K. Lung cavitation due to 
COVID-19 pneumonia. BMJ Case Rep. 2020 Jul 
6;13(7):e237245. doi: 10.1136/bcr-2020-237245. PMID: 
32636231; PMCID: PMC7358100. 

5. Tuddenham WJ. Glossary of terms for thoracic radiology: 
recommendations of the Nomenclature Committee of the 
Fleischner Society. AJR Am J Roentgenol. 1984 
Sep;143(3):509-17. doi: 10.2214/ajr.143.3.509. PMID: 
6380245. 

6. Koo HJ, Lim S, Choe J, Choi SH, Sung H, Do KH. 
Radiographic and CT Features of Viral Pneumonia. 
Radiographics. 2018 May-Jun;38(3):719-739. doi: 
10.1148/rg.2018170048. PMID: 29757717. 

7. Ajlan AM, Ahyad RA, Jamjoom LG, Alharthy A, 
Madani TA. Middle East respiratory syndrome 
coronavirus (MERS-CoV) infection: chest CT findings. 
AJR Am J Roentgenol. 2014 Oct;203(4):782-7. doi: 
10.2214/AJR.14.13021. Epub 2014 Jun 11. PMID: 
24918624. 

8. Bhagat M, Bevill B. Cavitation due to COVID-19: A case 
of secondary atypical mycobacterial infection post-
COVID-19. Chest. 2021 Oct;160(4) Suppl:A284.  
Available at: https://www.sciencedirect.com/science/ 
article/pii/S0012369221017414?via%3Dihub. 

9. RECOVERY Collaborative Group, Horby P, Lim WS, 
Emberson JR, Mafham M, Bell JL, Linsell L, Staplin 
N, Brightling C, Ustianowski A, Elmahi E, Prudon B, 
Green C, Felton T, Chadwick D, Rege K, Fegan C, 
Chappell LC, Faust SN, Jaki T, Jeffery K, Montgomery 
A, Rowan K, Juszczak E, Baillie JK, Haynes R, 
Landray MJ. Dexamethasone in Hospitalized Patients 
with Covid-19. N Engl J Med. 2021 Feb 25;384(8):693-
704. doi: 10.1056/NEJMoa2021436. Epub 2020 Jul 17. 
PMID: 32678530; PMCID: PMC7383595. 

10. Toniati P, Piva S, Cattalini M, Garrafa E, Regola F, 
Castelli F, Franceschini F, Airò P, Bazzani C, Beindorf 
EA, Berlendis M, Bezzi M, Bossini N, Castellano M, 
Cattaneo S, Cavazzana I, Contessi GB, Crippa M, 
Delbarba A, De Peri E, Faletti A, Filippini M, Filippini 
M, Frassi M, Gaggiotti M, Gorla R, Lanspa M, 
Lorenzotti S, Marino R, Maroldi R, Metra M, Matteelli 
A, Modina D, Moioli G, Montani G, Muiesan ML, 
Odolini S, Peli E, Pesenti S, Pezzoli MC, Pirola I, Pozzi 
A, Proto A, Rasulo FA, Renisi G, Ricci C, Rizzoni D, 
Romanelli G, Rossi M, Salvetti M, Scolari F, Signorini 
L, Taglietti M, Tomasoni G, Tomasoni LR, Turla F, 
Valsecchi A, Zani D, Zuccalà F, Zunica F, Focà E, 
Andreoli L, Latronico N. Tocilizumab for the treatment 
of severe COVID-19 pneumonia with hyperinflammatory 
syndrome and acute respiratory failure: A single center 
study of 100 patients in Brescia, Italy. Autoimmun Rev. 
2020 Jul;19(7):102568. doi: 10.1016/j.autrev.2020. 

102568. Epub 2020 May 3. PMID: 32376398; PMCID: 
PMC7252115. 

11. Klok FA, Kruip MJHA, van der Meer NJM, Arbous 
MS, Gommers D, Kant KM, Kaptein FHJ, van Paassen 
J, Stals MAM, Huisman MV, Endeman H. Confirmation 
of the high cumulative incidence of thrombotic 
complications in critically ill ICU patients with COVID-
19: An updated analysis. Thromb Res. 2020 Jul;191:148-
150. doi: 10.1016/j.thromres.2020.04.041. Epub 2020 Apr 
30. PMID: 32381264; PMCID: PMC7192101. 

12. Vaduganathan M, Vardeny O, Michel T, McMurray 
JJV, Pfeffer MA, Solomon SD. Renin-Angiotensin-
Aldosterone System Inhibitors in Patients with Covid-19. 
N Engl J Med. 2020 Apr 23;382(17):1653-1659. doi: 
10.1056/NEJMsr2005760. Epub 2020 Mar 30. PMID: 
32227760; PMCID: PMC7121452.  

13. Kruse JM, Zickler D, Lüdemann WM, Piper SK, 
Gotthardt I, Ihlow J, Greuel S, Horst D, Kahl A, 
Eckardt KU, Elezkurtaj S. Evidence for a 
thromboembolic pathogenesis of lung cavitations in 
severely ill COVID-19 patients. Sci Rep. 2021 Aug 
6;11(1):16039. doi: 10.1038/s41598-021-95694-0. PMID: 
34362979; PMCID: PMC8346507.  

 
 
 
 


