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A B S T R A C T

Background: Anticoagulant therapy has become a hallmark of treatment for critically ill COVID
patients. Gastrointestinal and intracranial hemorrhage are known major complications of antico-
agulation, but spontaneous hemothorax is a rare event, particularly in the absence of pre-existing
structural lung disease, vascular malformations, or genetic bleeding diatheses. Herein is a case of
spontaneous hemothorax following anticoagulation for microthrombi in a patient with acute hy-
poxic respiratory failure due to Covid pneumonia.
Case presentation: A 49 year old male with hypertension, asthma, and obesity was admitted for
acute hypoxic respiratory failure due to Covid pneumonia. He was treated with dexamethasone,
baricitinib, and therapeutic enoxaparin as empiric therapy for severe COVID disease. He subse-
quently developed a massive right hemothorax with associated hemorrhagic shock, which re-
quired initiation of massive transfusion protocol, vasopressor support and mechanical ventila-
tion. No clear etiology for the hemothorax was determined upon investigations. The patient
eventually improved and was discharged to a skilled nursing facility on chronic oxygen therapy.
Conclusions: Various mechanisms have been proposed for the development of non-traumatic he-
mothoraces, including tearing of adhesions and rupture of vascularized bullae. Such explanations
find support in radiologic and pathologic studies of pleural changes in Covid pneumonia, and
likely played a role in the hemorrhage experienced by our patient.

1. Background
Coronavirus 2019 disease (COVID) is the result of infection by the severe acute respiratory syndrome coronavirus 2. The disease

states caused by COVID range from asymptomatic, to mild upper respiratory and gastrointestinal symptoms, to severe disease, which
primarily manifests as pneumonia, but can also result in severe hematologic and neurologic dysfunction [1]. The most common form
of hematologic dysfunction is venous thromboembolism (VTE), which is thought to occur due to endothelial damage in tandem with
an uncontrolled immune response (“cytokine storm”) [2]. D-dimer levels have been shown to be associated with both disease severity
and risk of VTE [3,4]. After several clinical trials, anticoagulant therapy has become a hallmark of treatment for critically ill COVID
patients [5]. Previously described complications of anticoagulation include gastrointestinal and intracranial bleeding [6], muscular
hematomas [7], in rare cases, spontaneous hemothorax [8].

Abbreviations: COVID, Coronavirus 2019 disease; VTE, venous thromboembolism; SH, spontaneous hemothorax.
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Hemothorax is defined as a collection of blood in the pleural cavity with a pleural fluid hematocrit that is 50% or greater than the
peripheral hematocrit, although the chronicity of the effusion can modulate this percentage [9]. Most instances of hemothorax are
traumatic, with spontaneous etiologies accounting for only 1.7% [10] of hemothoraces. Previous studies have found that hemothorax
occurred in 3–7% of pneumothoraces [11], and may be potentiated by anticoagulant use [9,12].

The present case report describes the occurrence of a spontaneous hemothorax (SH) in a patient who was treated with therapeutic
anticoagulation for COVID pneumonia.

2. Case presentation
A 49 year old male with hypertension, asthma, morbid obesity (BMI 37), was admitted for acute hypoxic respiratory failure due to

Covid pneumonia in February 2022. Physical exam did not reveal any abnormal skin lesions. Chest imaging demonstrated opacities,
but no bullae or other evidence of chronic lung disease. He was treated with dexamethasone, baricitinib, and enoxaparin at 1mg/kg
every 12 hours as empiric therapy for severe COVID disease.

His hospital course was complicated by a mediastinal hematoma and massive right hemothorax with associated hemorrhagic
shock, which required tube thoracostomy insertion, activation of a massive transfusion protocol, vasopressor support and transfer to
the intensive care unit. CT angiography of the chest did not demonstrate any vascular abnormalities (Fig. 1). His respiratory status de-
teriorated while in the ICU, requiring orotracheal intubation and 3 days of mechanical ventilation. After being transferred back to the
medical floor, he was found to have a left brachial vein deep vein thrombosis. He was placed on a heparin drip and, once it was clear
that no further bleeding was occurring, transitioned to apixaban. He was discharged to a nursing facility for rehabilitation, with
chronic oxygen supplementation. On 3-month follow up in Pulmonology clinic, the patient had been weaned from oxygen and was
able to ambulate for ¼ mile without stopping.

3. Discussion and conclusions
The current NIH Guidelines’ recommendation for empiric anticoagulation (with preference for enoxaparin) in hospitalized, non-

critically ill patients with COVID pneumonia [13] renders careful consideration of hemorrhage risks vitally important. While SH is a
rare clinical entity, it can confer significant morbidity and mortality [9].

Previous case reports and case series of SH have noted risk factors of genetic abnormalities, such as Hereditary Hemorrhagic
Telangiectasia or von Recklinghausen disease [14,15]; arterial aneurysms or other malformations [12,16]; and vessel wall weakening
due to acquired states, such as amyloid angiopathy or angiosarcoma [12,17]. The few cases of SH described in patients with COVID
have noted contributory factors such as ECMO-induced coagulopathy and pulmonary aneurysms [18], barotrauma [19], and inter-
costal artery bleeding [20,21]. However, Jung et al. described a protracted case of COVID-induced critical illness in which SH could
only be attributed to necrotizing pneumonia [22]. The patient in the present case did not demonstrate any of these features.

Hsu et al., in a historical analysis of SH case series, proposed three mechanisms for hemorrhage in cases of pneumothorax [1]:
tearing of adhesions between parietal and visceral pleurae [2], rupture of vascularized bullae or parenchyma, and [3] tearing of con-
genitally present aberrant vessels [11]. Although forensic pathology investigations into SH have been sparse, a 2014 review consid-
ered these mechanisms plausible [23]. Indeed, given the severe parenchymal inflammation as well as pleural edema and adhesions
observed in both radiologic [24,25] and pathologic [26–28] studies of COVID pathophysiology, adhesional traction seems to be rea-
sonable explanation for our patient's SH.

Additional potential contributory elements in this patient's SH include the less predictable pharmacokinetics of enoxaparin in
obese patients [29] as well as the effect of concomitant administration of baricitinib.

Fig. 1. Thoracic CT angiogram obtained immediately upon diagnosis of hemothorax.
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COVID presents clinicians with the challenge of a multi-system disease that probes the extent of medical knowledge. The above
case illustrates the need for further research into the interactions between different organ systems in order to elucidate the optimal
treatment plan for individual patients.
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