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Abstract
Background: Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is an ongoing pandemic that profoundly challenges healthcare systems all over the world. Fever,
cough and fatigue are the most commonly reported clinical symptoms.
Case presentation: A 58-year-old man presented at the emergency department with acute onset haemoptysis. On
the fifth day after admission, he developed massive haemoptysis. Computed tomography (CT) angiography of the
chest revealed alveolar haemorrhage, more prominent in the left lung. Flexible bronchoscopy confirmed bleeding
from the left upper lobe, confirmed by a bronchial arteriography, which was successfully embolized. Nasopharyngeal
swabs (NPS) tested for SARS-CoV-2 using real-time polymerase chain reaction (RT-PCR) repeatedly returned negative.
Surprisingly, SARS-CoV-2 was eventually detected in bronchoalveolar lavage (BAL) fluid.
Conclusions: Life-threatening haemoptysis is an unusual presentation of COVID-19, reflecting alveolar bleeding as a
rare but possible complication. This case emphasises the added value of bronchoscopy with BAL in the diagnostic
work-up in case of high clinical suspicion and negative serial NPS in patients presenting with severe symptoms.
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Background
Coronavirus disease 2019 (COVID-19) caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is
an ongoing pandemic that profoundly challenges healthcare
systems all over the world. Scientific evidence on this new
virus is growing and the clinical characteristics are increasingly understood. Among COVID-19 patients, fever, cough
and fatigue are the most commonly reported clinical symptoms. The main reason for hospitalisation is the onset of
acute hypoxemic respiratory failure [1].
Haemoptysis is rarely reported as a symptom of COVID19. Only very few cases have been described in literature [1,
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2]. Here, we report an unusual case of a man who presented with life-threatening haemoptysis as the first and
unique symptom of COVID-19.

Case presentation
In the spring of 2020, a 58-year-old man with moderate
chronic obstructive pulmonary disease (COPD) presented
at the emergency department of the referring regional hospital with moderate haemoptysis of acute onset. He reported no fever, chills, chest pain or worsening dyspnoea.
A recent extensive diagnostic work-up for unintentional
weight loss was negative for cancer. The patient was a 30
pack-year current smoker. He frequently used nicotinecontaining electronic cigarettes (e-cigarettes) and had
smoked marijuana occasionally until a few months before
admission. He reported no other relevant medical history.
He worked as a librarian and lived with his wife in a rural
area. Three weeks before admission he had cleaned a
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dried-up fishpond. His medication included inhaled
formoterol, which he only used as needed, and occasionally ibuprofen.
At admission the patient’s temperature was 36.2 °C,
blood pressure 163/79 mmHg, heart rate 95 beats per
minute and oxygen saturation on pulse oximetry 87% at
ambient air. He appeared comfortable, with no signs of
respiratory distress. The lungs were clear on auscultation
and the heart rhythm was regular without murmurs.
Laboratory analysis showed a normal white blood cell
count and C-reactive protein (CRP) and a haemoglobin
level of 13.2 g/dL (reference range, 13.2 to 16.8). D-dimers
were not elevated. Renal function and bilirubin were
normal, as were the levels of the liver enzymes. Antineutrophil cytoplasmic antibodies (ANCAs) directed
against proteinase 3 (PR3-ANCA) and myeloperoxidase
(MPO-ANCA) were negative, as well as antibodies against
glomerular basement membrane, antinuclear and antiphospholipid antibodies. Arterial blood gas analysis revealed
moderate hypoxemia with a partial pressure of oxygen
(PaO2) of 60 mmHg (reference range, 83–108 mmHg) and
a partial pressure of carbon dioxide (PaCO2) of 37 mmHg
(reference range, 35–45 mmHg) resulting in an elevated alveolar – arterial gradient of 43.5 mmHg (reference estimated age-specific gradient, 17 mmHg).
On computed tomography (CT) angiography of the chest,
centrally distributed ground glass opacities were seen in the
lower lobes, suggesting diffuse alveolar haemorrhage (DAH),
as well as centrilobular emphysema in the upper lobes
(Fig. 1). There was no evidence of pulmonary embolism.
According to the institutional guidelines during the current
COVID-19 pandemic, nasopharyngeal swab (NPS) samples

Fig. 1 CT showing central ground glass opacities in the lower lobes,
suggesting DAH
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on two consecutive days were obtained and tested for SARSCoV-2 using real-time polymerase chain reaction (RT-PCR),
which repeatedly returned negative.
Flexible bronchoscopy performed on the third day revealed numerous blood-tinged secretions without signs of
active bleeding. After clearing of the secretions, the bronchial tree appeared normal without structural abnormalities.
BAL specimens were obtained for culture and pathology.
To explore the possibility of e-cigarette or vaping product
use-associated lung injury (EVALI) and recent use of
marijuana, vitamin E acetate was tested in the BAL fluid,
but was reported negative.
Surprisingly, SARS-CoV-2 was detected in the BAL fluid
by means of RT-PCR. Based on the current insights at that
time and in accordance with the national guidelines, the
patient was started on hydroxychloroquine (400 mg twice
daily at day 1, followed by 200 mg twice daily at day 2 to
5) along with amoxicillin/clavulanic acid and azithromycin
(QTc 429 ms before treatment initiation). Remdesivir,
tocilizumab and convalescent plasma were not available at
that time, except through clinical trials and urgent medical
need programs for which the patient did not qualify.
On day four, the patient was subsequently transferred to
the COVID-19 respiratory intermediate care unit of our
hospital. Upon admission in our centre, the patient was in
mild respiratory distress. His temperature was 38.0 °C,
blood pressure 107/67 mmHg, heart rate 106 bpm and oxygen saturation on pulse-oximetry 92%, while receiving supplemental oxygen through a nasal cannula at a flow rate of
two litres per minute. The lungs were clear on auscultation.
Further physical examination was normal. The white blood
cell count was 6070/μL (reference range, 3650–9700/μL),
with a lymphocyte count of 730/μL (reference range, 1133–
3105/μL). The platelet count was 137,000/μL (reference
range, 149,000-319,000/μL), the hemoglobin level 10.1 g/dL
(reference range, 12.9–17.3 g/dL), the ferritin level 462 μg/L
(peak value: 608 μg/L at day 10) (reference range, 20–
280 μg/L), the total bilirubin level 2.1 g/dL (reference range,
0.2–1.3 g/dL), the aspartate aminotransferase level 335 U/L
(reference range, 0–37 U/L), the alanine aminotransferase
level 360 U/L (reference range, 7–40 U/L) and the Creactive protein 12.1 g/L (reference range, < 5 g/L). Renal
function was normal, as was the coagulation screen with a
prothrombin (PT) level of 79% (reference range, 70 to 120),
an activated partial thromboplastin time (aPTT) of 36 s
(reference range, 28.9 to 38.1) and D-dimers of 880 ng/mL
(reference range < 270 ng/mL). Tests for Legionella pneumophila serogroup 1 and Streptococcus pneumoniae antigens in the urine were negative, as well as leptospirosis
serology. Pulmonary hypertension was ruled out by transthoracic echocardiography.
On the fifth day of hospitalisation, the patient developed sudden massive haemoptysis and the oxygen saturation dropped to 82% despite the patient was receiving
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15 l per minute supplemental oxygen through a nonrebreathing mask with reservoir bag. An urgent intubation
was performed and continuous infusions of propofol, remifentanil and norepinephrine were initiated. A new CT angiography of the chest was done, revealing an alveolar
haemorrhage, more prominent in the left lung. Flexible
bronchoscopy performed at the intensive care unit revealed
a blood clot obstructing the left main bronchus. After manipulation and retraction of the clot, bleeding recommenced and appeared to initiate from the left upper lobe.
Local iced saline and epinephrine were administered. Because of persistent bleeding, a bronchial arteriography was
performed, showing an inflammatory blush arising from
the left bronchial artery and from the left branch of the
right bronchial artery, which were successfully embolized.
The patient was extubated the next day and recovered
fully. Follow up chest CT two weeks later showed complete
resolution of the ground glass opacities (Fig. 2). Given the
fact that no other aetiology was found, COVID-19 was considered to be the main cause of this patient’s haemoptysis.

Discussion and conclusions
The diagnosis of COVID-19 can sometimes be challenging
due to a nonspecific clinical presentation. Cough, fever and
fatigue are the most commonly reported clinical symptoms.
Unusually, in this case, haemoptysis was the initial and
unique symptom of SARS-CoV-2 infection in a patient with
underlying emphysema. Haemoptysis is the expectoration
of blood or blood-tinged sputum from the respiratory tract.
It is considered life-threatening when it causes clinical consequences such as respiratory failure from airway obstruction, as in this case, or hypotension [3, 4]. In Europe,

Fig. 2 Follow up chest CT showing complete resolution of the
ground glass opacities
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bronchiectasis, malignancies, post-tuberculosis sequelae
and idiopathic bleedings have been recognised as the most
frequent causes over the last decade [5]. Other, more
rare aetiologies, are pulmonary embolism, vasculitis, coagulation disorders, and arteriovenous malformations
[4]. None of these were present in this patient. Since
the patient frequently used e-cigarettes, EVALI was
briefly considered but discarded when the diagnosis of
COVID-19 was established [6].
To date, haemoptysis has rarely been described as a
symptom of COVID-19. In a large case series including
1099 hospitalised patients with laboratory confirmed
COVID-19 in China, haemoptysis occurred in ten patients
(0.9%) [1]. Fu and colleagues on the other hand performed
a systematic review and meta-analysis of the clinical characteristics of COVID-19 involving 43 studies and showed a
prevalence of 2% [2]. However, the severity of haemoptysis
was not mentioned. In two other case reports, haemoptysis
was described as a symptom of a SARS-CoV-2 infection.
In the case presentation of Shi et al. [7], haemoptysis was
the only clinical symptom during the first ten days of the
disease course, whereas Casey and co-workers presented a
case of COVID-19 associated with acute segmental pulmonary emboli which eventually caused haemoptysis [8].
The latter demonstrates the highly thromboembolic risk
related with this disease [9]. It is not known whether alveolar capillary microthrombi contributed to the pulmonary
haemorrhage in this patient.
To our knowledge, this is the first case of COVID-19 associated with life-threatening haemoptysis, initially thought
to be a diffuse alveolar haemorrhage (DAH). Follow-up
chest CT after two weeks showed complete resolution of
the ground glass opacities, reinforcing the hypothesis that
these opacities were caused by alveolar bleeding rather than
COVID-19 pneumonia. Other infectious diseases have been
linked with alveolar haemorrhage in immunocompetent patients including influenza A (H1N1), dengue, malaria,
Staphylococcus aureus infection and leptospirosis [10]. The
latter was explicitly ruled out in this case because of the exposure history and the concomitant thrombocytopenia and
elevated hepatic transaminases.
In this case, the diagnosis of COVID-19 was established
by means of SARS-CoV-2 RT-PCR on BAL fluid whereas
two consecutive NPS were negative. A recent study
showed that BAL fluid yielded the highest positive rates
suggesting a higher sensitivity than NPS [11]. To minimize
the risk of transmission of infection to health care
workers, bronchoscopy only has a limited role in the diagnosis of COVID-19 [12]. However, it can have an added
value in establishing alternative microbiological diagnoses
[13]. Furthermore, in the current ongoing pandemic setting, including SARS-CoV-2 PCR in every BAL specimen
obtained for diagnostic workup of unexplained pulmonary
pathology might be warranted.

Peys et al. BMC Pulmonary Medicine

(2020) 20:275

In summary, life-threating haemoptysis can be the first
presentation of SARS-CoV-2 infection. This case illustrates alveolar bleeding as a possible complication of
COVID-19. In this patient, bronchoscopy with BAL had
an added diagnostic value. In patients with severe symptoms and of high clinical suspicion despite negative
NPS, bronchoscopy with BAL should be considered in
the diagnostic work-up. Despite all current knowledge of
COVID-19, it is still a novel disease and clinicians
should be careful when patients present with respiratory
symptoms of unknown aetiology.
Abbreviations
ANCA: Anti-neutrophil cytoplasmic antibodies; aPTT: Activated partial
thromboplastin time; BAL: Bronchoalveolar lavage; COPD: Chronic obstructive
pulmonary disease; COVID-19: Coronavirus disease 2019; CRP: C-reactive
protein; CT: Computed tomography; DAH: Diffuse alveolar haemorrhage; ecigarettes: Electronic cigarettes; EVALI: E-cigarette, or vaping, product useassociated lung injury; MPO-ANCA: Anti-neutrophil cytoplasmic antibodies
directed against myeloperoxidase; NPS: Nasopharyngeal swab; PaCO2: Partial
pressure of carbon dioxide; PaO2: Partial pressure of oxygen; PR3-ANCA: Antineutrophil cytoplasmic antibodies directed against proteinase 3;
PT: Prothrombin time; RT-PCR: Real-time polymerase chain reaction; SARSCoV-2: Severe acute respiratory syndrome coronavirus 2
Acknowledgements
First of all, the authors would like to thank the patient for making
publication of this case possible in the first place and give his informed
consent to use all relevant information. In addition, we would like to
acknowledge the relentless efforts of all nurses and paramedical staff. Lastly
we acknowledge with gratitude the contributions of the department of
pneumology and the intensive care unit as well as, in particular, the
university hospital of Ghent to the organization and development of a
proper healthcare policy in the face of the COVID-19 pandemic.
Patient’s perspective
Coughing up blood was a very scary symptom for me. I knew I needed to
consult the emergency department. The first days of hospitalization I felt
better, but after my transfer to the university hospital I started coughing up
blood again. I have never had anything like this before. I was worried about
the cause of my symptoms. I never thought I could be infected by the new
coronavirus. I never heard coughing up blood was caused by COVID-19. I
can hardly remember anything from my stay at the intensive care unit but I
felt much better afterwards. I was very happy to leave the intensive care department as it was the first step to my discharge back home. I feel much
better now and I’m eager to go home. I wonder what I will be able to do
and to do not in the next couple of months. I’m a little bit afraid about the
future and my rehabilitation.
COVID-19 patient data
I confirm that this patient has not been reported in any other submission.
Authors’ contributions
EP was the lead author for this case report. DS and YVW played a significant
part in drafting of the manuscript. DS, YVW, TM, LH, PR, PD and EVB were
involved in decision making and patient treatment, and EVB provided the
final review and editing for submission. All authors read and approved the
final manuscript.
Funding
No funding was received for this publication.
Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

Page 4 of 4

Ethics approval and consent to participate
Approval was obtained by the commission for Medical Ethics of the Ghent
University Hospital.
Consent for publication
Written informed consent for the publication of this case report and any
accompanying images was obtained from the patient. A copy of the
consent form is available on request.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Internal Medicine and Paediatrics, Ghent University, Ghent,
Belgium. 2Department of Respiratory Medicine, Ghent University Hospital,
Corneel Heymanslaan 10, 9000 Ghent, Belgium. 3Department of Radiology,
Ghent University Hospital, Ghent, Belgium. 4Department of Respiratory
Medicine, Sint-Lucas Hospital, Bruges, Belgium. 5Department of Intensive
Care Medicine, Ghent University Hospital, Ghent, Belgium.
Received: 11 June 2020 Accepted: 13 October 2020

References
1. Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical characteristics of
coronavirus disease 2019 in China. N Engl J Med. 2020;382:1708–20.
2. Fu L, Wang B, Yuan T, Chen X, Ao Y, Fitzpatrick T, et al. Clinical
characteristics of coronavirus disease 2019 (COVID-19) in China: a systematic
review and meta-analysis. J Inf Secur. 2020;80(6):656–65.
3. Ibrahim WH. Massive haemoptysis: the definition should be revised. Eur
Respir J. 2008;32(4):1131–2.
4. Davidson K, Shojaee S. Managing massive hemoptysis. Chest. 2020;157(1):
77–88.
5. Mondoni M, Carlucci P, Job S, Parazzini EM, Cipolla G, Pagani M, et al.
Observational, multicentre study on the epidemiology of haemoptysis. Eur
Respir J. 2018. https://doi.org/10.1183/13993003.01813-2017.
6. Lal A, Mishra AK, Sahu KK. Is EVALI the new scapegoat for every abnormal
chest imaging? Heart Lung. 2020;49(4):437.
7. Shi F, Yu Q, Huang W, Tan C. 2019 novel coronavirus (COVID-19)
pneumonia with hemoptysis as the initial symptom: CT and clinical features.
Korean J Radiol. 2020;21(5):537–40.
8. Casey K, Iteen A, Nicolini R, Auten J. COVID-19 pneumonia with hemoptysis:
acute segmental pulmonary emboli associated with novel coronavirus
infection. Am J Emerg Med. 2020. https://doi.org/10.1016/j.ajem.2020.04.011.
9. Klok FA, Kruip MJHA, van der Meer NJM, Arbous MS, Gommers DAMPJ, Kant KM,
et al. Incidence of thrombotic complications in critically ill ICU patients with
COVID-19. Thromb Res. 2020. https://doi.org/10.1016/j.thromres.2020.04.013.
10. von Ranke FM, Zanetti G, Hochhegger B, Marchiori E. Infectious diseases
causing diffuse alveolar hemorrhage in Immunocompetent patients: a stateof-the-art review. Lung. 2013;191(1):9–18.
11. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of SARS-CoV-2 in
different types of clinical specimens. JAMA. 2020;323(18):1843–4.
12. Wahidi MM, Shojaee S, Lamb CR, Ost D, Maldonado F, Eapen G, et al. The use
of bronchoscopy during the COVID-19 pandemic: CHEST/AABIP guideline and
expert panel report. Chest. 2020. https://doi.org/10.1016/j.chest.2020.04.036.
13. Malfait T, De Clercq J, Vandekerckhove L, Boelens J, Vandendriessche S, Coorevits
L, Verhasselt B, Padalko E, Malfait S, Hertegonne K, Bauters F, Stevens D, Vande
Weygaerde Y, Van Biesen W, Vanommeslaeghe F, Verbeke F, Vermaelen K, Van
Braeckel E. The role of bronchoscopy in COVID-19 patients during the SARS-CoV2 pandemic. Late breaking abstract presented at ERS Conference; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

