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Empyema Thoracis in a Patient Admitted with COVID-19: A Case Report
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ABSTRACT

After almost a year of declaring COVID-19 a global pandemic, unusual presentations of the disease
continue to be reported. Very little is known about its association with pleural disease. Here, we
present a case of empyema thoracis in a 39-year-old male admitted with COVID-19. The pleural
fluid later turned serosanguinous and eventually bleeding from other sites also occurred. During his
treatment, antibiotics were given, thoracocentesis was performed and later thoracotomy was done.
He died on the 19th day of admission following a hemorrhagic stroke. Pleural disease, although
considered atypical and unusual presentation of COVID-19, needs careful and prompt diagnosis and
earliest intervention. COVID-19, being a disease that involves multiple systems, and presentation
of the disease may eventually lead to circulatory dysfunction and hence should be kept under
consideration.
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INTRODUCTION

respiratory rate of 22breaths/minute, pulse rate of
98beats/minute and oxygen saturation of 90% on room
air. Systemic examination at the time of presentation
was non-significant. Initial blood work revealed
leukocytosis (total count of 11,000/mm? with neutrophil
predominance), Hemoglobin of 15.1gm/dl, platelets
count of 1560,000/cm and increased blood sugar level
with fasting blood sugar of 162mg/dl and postprandial
blood sugar of 212mg/dl. Given his presentation, he
was subsequently tested with Reverse Transcription-
Polymerase Chain Reaction (RT-PCR) for coronavirus
which came back positive. He was then admitted to the
isolation ward and was given remdesivir along with IV
antibiotic ceftriaxone and regular insulin. Blood sugar
CASE REPORT was monitored. The oxygen saturation was maintained
at 97% with 2-3 litres of oxygen via nasal prongs.

World Health Organization (WHO) declared COVID-19
a pandemic on March 11 2020'" since then, the
disease has continued to unfold itself in severity. Nepal
observed its first case on 13 Jan 2020.2 Although most
people infected with the virus experience only mild
to moderate respiratory illness and recover without
specific treatment, many cases of complications and
mortality have been reported.® While much is yet
to be studied about the disease, data regarding fatal
thoracic empyema in COVID-19 patients is limited.
Here, we present a case of thoracic empyema in a
patient diagnosed with COVID-19 who later developed
a hemorrhagic stroke.

A 39-year-old man presented with high-grade fever,
productive cough and shortness of breath on minimal
exertion. There was no history of loss of taste or smell
and no gastrointestinal symptoms. He was diagnosed
case of hypertension and was under regular medication.
He did not have any history of diabetes, tuberculosis
or asthma. He consumed alcohol regularly but had no
history of smoking.

On the 9th day of admission (11th December 2020), he
had continuous fever with a maximum fever of 104°F
and his oxygen saturation further decreased to around
70% without oxygen supplementation and maintaining
to around 94 % with oxygen at 8litres/min. Chest X-ray
was significant for the opacity of the right hemithorax,
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suggestive of fluid (Figure 1).

Figure 1. X-ray showing opacity of the right

hemithorax.

Subsequent CECT chest showed gross pleural effusion
on the right side with mediastinal shift and displacement
of the right hemidiaphragm. Diagnostic and therapeutic
thoracocentesis was done with drainage of 2.7litres
of thick, turbid orange-coloured fluid. Fluid analysis
revealed leukocytosis with neutrophil predominance,
the pleural fluid culture showed no growth after 72hours
and LDH of 1858IU/I. Gene Xpert for tuberculosis and
acid-fast bacilli in the fluid was negative. Following
thoracocentesis, a chest X-ray was repeated which
showed blunting of the right costophrenic angle but
otherwise clear lung parenchyma. Antibiotics were
changed to meropenem and metronidazole while
continuing symptomatic treatment. On the 13th day
of admission, his situation further deteriorated with an
increased requirement for oxygen and continuous fever.
Chest X-ray was repeated which showed opacity of the
right lung field suggestive of pleural effusion (Figure 2).

Blood work revealed leukocytosis with a total count
of 17,200/mm?3. A chest tube was inserted and 2litres
of orange turbid fluid was drained. Three days later,
the drain tube was blocked and was noticed to contain
serosanguinous fluid with blood clots.

The patient was referred to the cardiothoracic centre
on 18th December 2020 for further management where
the patient underwent thoracotomy. The bleeding from
the chest tube could not be stopped during his stay
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there and he was found to have developed bleeding
from other sites as well with the passage of black stool.
On 21st December 2020, the patient was diagnosed to
have developed a hemorrhagic stroke and passed away
on the same day.

i,

Figure 2. X-ray showing opacity of the right lung.

DISCUSSION

The primary presentation of COVID-19 infection is
like that of viral pneumonia or influenza-like illness,
with about 20% of these presenting with severe or
critical manifestation.* COVID-19, being predominantly
a disease of the respiratory system, results in an
array of respiratory complications including severe
pneumonia being the commonest and serious clinical
manifestation.  Around 20% of pneumonia cases
develops parapneumonic effusion that may progress
to empyema.®® Pleural disease is considered atypical
and unusual presentation of COVID-19 but when
present physicians are compelled to seek an alternative
diagnosis.’ It was observed that about half of COVID-19
patients had comorbidities, therefore, there are
arguments as to the pleural disease in COVID-19 could
be related to the comorbidities rather than the virus
itself.® The empyema thoracis in our patient could have
been precipitated by uncontrolled type 2 diabetes and
an immunocompromised state due to chronic alcohol
intake.

Empyema thoracis is defined as the collection of pus
in the pleural space having multifactorial pathogenesis.
It has been subdivided into three stages according to
its course of evolution: Exudative, Fibrinopurulent and
Chronic organizational stage.® The pleural space in
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healthy adults contains a small amount of pleural fluid
that acts as a lubricating film between two pleural
surfaces. The pleural fluid accumulates when the rate
of formation exceeds the rate of absorption when
the permeability of capillaries is increased when the
lymphatics are obstructed or due to decreased pleural
pressure as in advanced empyema.’®

Empyema needs to be treated early and aggressively
from the time of diagnosis. Or else, complications
may arise leading to sepsis, shock or death.® The
only reported case of thoracic empyema in COVID-19
patients explain the empyema to be secondary following
aspiration due to the patient’s history of achalasia.
However, we cannot find a definite cause in our patient
other than the comorbidities like diabetes and chronic
alcohol intake.

Coagulation dysfunction seen in a higher proportion
of COVID-19 patients is very well supported by
evidence.® Studies have shown that coagulopathy can

be more prominent in critically ill cases.’? As shown
by the case series from ltaly, stroke, either ischemic
or hemorrhagic, can develop in patients with severe
pneumonia and multiorgan failure resulting in a poor
outcome. As seen in our patient, when the equilibrium
shift towards coagulopathy hemorrhagic stroke is likely
along with other features of coagulopathy.’®

This suggests that COVID-19 has wide involvement and
can progress to life-threatening complications within a
few days. The pleural disease though uncommon needs
further study and the earliest aggressive intervention at
the first suspicion of pleural effusion are recommended.
The possibility of the patient going into coagulopathy
and hemorrhagic stroke should also be considered.

Consent: JNMA Case Report Consent Form was signed by
the patient and the original article is attached with the
patient’s chart.

Conflict of Interest: None.

REFERENCES

1. World Health Organization. Timeline: WHO’s COVID-19
response [Internet]. Geneva: WHO Publications; 2021
[cited 2021 Mar 28]. Available from: https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/
interactive-timeline#event-71. [Full Text]

2. Ministry of Health and Population, Government
of Nepal. Health Sector Emergency Response Plan
COVID-19  Pandemic  [Internet]. Geneva: WHO
publications; 2021 [cited 2021 Mar 28]. Available from:
https://www.who.int/docs/default-source/
nepal-documents/novel-coronavirus/health-sector-
emergency-response-plan-covid-19-endorsed-may-2020.
pdf?sfvrsn=ef831f44_2. [Full Text]

3. World Health Organization. Coronavirus [Internet]. Geneva:
WHO Publications; 2021 [cited 2021 Mar 28]. Available from:
https://www.who.int/health-topics/coronavirus#
tab=tab_1. [Full Text]

4. Wu Z, McGoogan JM. Characteristics of and Important
Lessons From the Coronavirus Disease 2019 (COVID-19)
Outbreak in China: Summary of a Report of 72314
Cases From the Chinese Center for Disease Control and
Prevention. JAMA. 2020;323(13):1239-42. [PubMed | Full
Text | DOI]

5. Lopes-Pacheco M, Silva PL, Cruz FF, Battaglini D, Robba
C, Pelosi P, et al. Pathogenesis of Multiple Organ Injury
in COVID-19 and Potential Therapeutic Strategies. Front
Physiol. 2021 Jan 28;12:593223. [PubMed | Full Text | DOI]

6. Garvia V, Paul M. Empyema. StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2021 Jan [updated 2020
Aug 10; cited 2021 Mar 28]. Available from: https://www.

ncbi.nlm.nih.gov/books/NBK459237/. [Full Text]

7. Simpson S, Kay FU, Abbara S, Bhalla S, Chung JH, Chung
M, et al. Radiological Society of North America Expert
Consensus Document on Reporting Chest CT Findings
related to COVID-19: Endorsed by the Society of Thoracic
Radiology, the American College of Radiology, and RSNA. |
Thorac Imaging. 2020 Mar 25;2(2). [Full Text | DOI]

8. Feng, Ling Y, Bai T, Xie Y, Huang J, Li ], et al. COVID-19
with Different Severities: A Multicenter Study of
Clinical Features. Am ] Respir Crit Care Med. 2020 Jun
1,201(11):1380-8. [PubMed | Full Text | DOI]

9. Iguina MM, Danckers M. Thoracic Empyema. StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2021
Jan [updated 2020 Jul 10; cited 2021 Mar 28]. Available from:
https:/ /www.ncbi.nlm.nih.gov/books/NBK544279/. [Full
Text]

10. McCauley L, Dean N. Pneumonia and empyema: causal,
casual or unknown. ] Thorac Dis. 2015 Jun;7(6):992-8.
[PubMed | Full Text | DOI]

11. Yarlagadda K, Mi K, Sendil S, Koons CL, Komanduri S,
Cinicola JT. A 31-Year-Old Man with COVID-19-Associated
Empyema and Lupus Anticoagulant. Am ] Case Rep. 2020
Aug 18;21:€926623. [PubMed | Full Text | DOI]

12. IbaT,LevyJH, LeviM, Thachil J. Coagulopathy in COVID-19.
J Thromb Haemost. 2020 Sep;18(9):2103-9. [PubMed | Full
Text | DOI]

13. Morassi M, Bagatto D, Cobelli M, D’Agostini S, Gigli GL,
Bna C, et al. Stroke in patients with SARS-CoV-2 infection:
case series. ] Neurol. 2020 Aug;267(8):2185-92. [PubMed |
Full Text | DOI]

/"© The Author(s) 2018.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are included in the
article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license, users will need
to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/

JNMA | vOL 59

ISSUE 244 | DECEMBER 2021

Free Full Text Articles are Available at www.jnma.com.np



http://jnma.com.np/files/submission/ConsentForm_JNMA_CR.pdf
https://www.who.int/docs/default-source/nepal-documents/novel-coronavirus/health-sector-emergency-response-plan-covid-19-endorsed-may-2020.pdf?sfvrsn=ef831f44_2
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://jamanetwork.com/journals/jama/fullarticle/2762130
https://jamanetwork.com/journals/jama/fullarticle/2762130
https://doi.org/10.1001/jama.2020.2648
https://pubmed.ncbi.nlm.nih.gov/33584343/
https://www.frontiersin.org/articles/10.3389/fphys.2021.593223/full
https://doi.org/10.3389/fphys.2021.593223
https://www.ncbi.nlm.nih.gov/books/NBK459237/
https://pubs.rsna.org/doi/full/10.1148/ryct.2020200152
https://doi.org/10.1148/ryct.2020200152
https://pubmed.ncbi.nlm.nih.gov/32275452/
https://www.atsjournals.org/doi/10.1164/rccm.202002-0445OC?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1164/rccm.202002-0445oc
https://www.ncbi.nlm.nih.gov/books/NBK544279/
https://www.ncbi.nlm.nih.gov/books/NBK544279/
https://pubmed.ncbi.nlm.nih.gov/26150912/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466426/
https://doi.org/10.3978/j.issn.2072-1439.2015.04.36
https://pubmed.ncbi.nlm.nih.gov/32807764/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7458696/
https://dx.doi.org/10.12659%2FAJCR.926623
https://pubmed.ncbi.nlm.nih.gov/32558075/
https://onlinelibrary.wiley.com/doi/10.1111/jth.14975
https://onlinelibrary.wiley.com/doi/10.1111/jth.14975
https://dx.doi.org/10.1111%2Fjth.14975
https://pubmed.ncbi.nlm.nih.gov/32436105/
https://link.springer.com/article/10.1007%2Fs00415-020-09885-2
https://doi.org/10.1007/s00415-020-09885-2

