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Abstract:

We report a case of a 61-year-old male who had recently been discharged home after contracting COVID-
19 during an extended hospital admission. He presented to the emergency department after episode of
sudden onset central chest pain and D-dimer was 390 mcg/L on admission. The patient was initially
managed for acute coronary syndrome, however within twenty-four hours of admission the patient
desaturated to 74% on room air and required 15L oxygen. CT Pulmonary Angiogram showed right lower
lobe segmental pulmonary emboli and extensive COVID-19 lung changes. Subsequently, acute coronary
syndrome treatment was stopped, and the patient treated for pulmonary embolus. Following this, his
oxygen requirement improved significantly, and the patient stabilised within one week.

Emerging data and clinical evidence suggests an increased risk and prevalence of venous thromboembolic
events in COVID-19, particularly in patients with more severe disease. It is currently unclear how long this
increased risk persists. This case report highlights the importance of risk stratification of patients on
discharge from hospital, to determine who requires extended thromboprophylaxis on discharge. Going
forward, clinical trials are needed to evaluate the duration and dose of thromboprophylaxis in high-risk
patients, and aid the formation of clearer guidelines for clinicians.

Background:

The novel coronavirus disease (COVID-19) has spread worldwide, infecting over 3 million people and
causing over 230,000 deaths. Patients with COVID-19 may be at an increased risk of developing venous
thromboembolic (VTE) diseases, as the infection is associated with increased inflammation,
disseminated intravascular coagulation (DIC), hypoxaemia and immobility (1,2). The incidence of VTE in
COVID-19 is not yet established. However emerging data suggests an increased risk and prevalence of
venous thromboembolic events in COVID-19, particularly in patients with more severe disease (3). Klok
et al. demonstrated 27% of 184 Dutch ICU patients had CTPA and/or ultrasonography confirmed VTE
and 3.7% had arterial thrombotic events. All these patients received at least standard dose
thromboprophylaxis (4). In a French study, Llitjos et al. systematically screened for VTE in
anticoagulated COVID-19 patients using complex dual ultrasound (CDU). They found 69% of the 26 ICU
patients with COVID-19 had VTE (5). Given the recent emergence of COVID-19, there is currently no
longitudinal data assessing the prevalence of venous thromboembolic events in patients surviving
COVID-19 infection.

Case Presentation:
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A 61-year-old male presented to the emergency department (ED) after episode of sudden onset central
chest pain, which woke him in the night. The patient reported this pain as heavy in nature and 10/10 in
severity, with associated nausea. He denied any radiation or exacerbating factors.

Four days prior to ED admission, the patient had been discharged from a two-month hospital stay, during
which he had been diagnosed with COVID-19 (36 days prior to this presentation) and required non-
invasive ventilation in intensive care. He had been anticoagulated with prophylactic dose LMWH
throughout this admission but was not put on anticoagulation therapy post discharge.

His pertinent past medical history includes end-stage renal failure requiring haemodialysis, previous
myocardial infarctions with stenting to right coronary artery in 2018, adrenal insufficiency, hypertension
and asthma with recurrent chest infections. He is an ex-smoker who gave up 20 years prior.

Upon review, the patient was alert, conscious and not in respiratory distress. His vital signs on
presentation were as follows:
e Temperature: 37.3 degrees Celsius,
Heart rate 84 beats per minute,
Respiratory rate 18 breaths per minute,
Blood pressure 162/99 mmHg
Oxygen saturation 98% on room air.

Physical examination revealed bi-basal crepitations on auscultation and lower limb oedema to the mid-
shin level, but no calf tenderness or erythema. Heart sounds were normal, and abdomen was soft and
non-tender.

His electrocardiogram showed atrial flutter, with no new ischaemic changes. Troponin was 72 and 74
ng/mL when repeated 6 hours later, which in the context of end stage renal failure was difficult to
interpret (Creatinine was 323 umol/L, and eGFR was 17 mL/min/1.73m2). His white cells were in normal
range and CRP was 62 mg/L. D-dimer was 390 mcg/L on admission.

Diagnosis:

Initially, the primary differential diagnosis was acute coronary syndrome (ACS). Other important
differential diagnoses requiring exclusion included aortic dissection, pulmonary embolism, pneumothorax
and pneumonia.

Initial Management and Prognosis:
CT Aortography showed no evidence of aortic dissection.

Chest X-Ray showed atelectasis in both bases but no focal consolidation.

Initially, the patient was managed as an ACS patient and was also commenced on unfractionated heparin
infusion.

However, in light of lack of ischaemic changes on repeat ECGs and stable troponin levels, ACS became a
less likely differential diagnosis.

Case Progression and Outcome:
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Within twenty-four hours of admission, the patient desaturated to 74% on room air and was requiring up
to 15L oxygen to maintain target saturations. Type | respiratory failure was demonstrated on arterial
blood gas (p0O2 7.11 kPa with FiO2 0.35, pC02 4.57).

The patient was commenced on IV antibiotics to cover chest sepsis and an urgent CT Pulmonary
Angiogram was arranged. Repeat bloods showed a significant rise in inflammatory markers (White Cell
Count 12.3 109/L, CRP 410mg/L).

The CT Pulmonary Angiogram (CTPA) showed right lower lobe segmental pulmonary emboli and extensive
COVID-19 lung changes, with more focal areas of dense consolidation within the right lower lobe (Fig 1).

Fig 1:

a) Axial CT, vascular sequence. Reports showed filling defect within right lower lobe segmental
arteries in keeping with acute pulmonary embolus.
b) Axial CT, lung sequence

c) Axial CT, lung sequence. Extensive ground glass changes noted within both lungs, worse on the
left.

d) Axial CT, lung sequence. Reports highlight some more organised, focal dense consolidation seen
at the right lower lobe.

ACS treatment was stopped, and the patient was loaded on unfractionated heparin and commenced on
warfarin therapy to treat the pulmonary embolus. During admission, his oxygen requirement improved
significantly, and he made good clinical progress. Within five days of admission, he was no longer requiring
oxygen and was mobilising short distances.
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Discussion:

Emerging data suggests an increased risk and prevalence of venous thromboembolic events in COVID-
19, particularly in patients with more severe disease. Using a nationwide Chinese dataset, Wang et al.
show that 40% (407) of the 1026 patients that were included were considered as high risk for VTE with a
score of 4 or more on the Padua Prediction Score(6). However, they show that 11% of these 407
patients also had a high risk of bleeding(3). Thus, risk stratification must balance the risk of VTE with the
risk of bleeding.

Whilst there are currently no clear national guidelines, the British Thoracic Society guidance on VTE has
stated that on discharge, extended thromboprophylaxis can be considered if the patient is at a high risk
of VTE, such as past history of VTE, cancer, significantly reduced mobility or a critical care admission (7).
They suggest that while the nature and duration of thromboprophylaxis is unclear, a standard approach
of prophylactic dose of low molecular weight heparin (LMWH) or direct oral anti-coagulant for four
weeks might be considered as appropriate.

This case of demonstrates the importance of developing clearer risk stratification for COVID-19 patients
who would benefit extended thromboprophylaxis after hospital discharge. To our knowledge, there is
currently no evidence in the literature studying excess risk of VTE post COVID-19. Going forward,
clinical trials evaluation the dose and duration of LMWH thromboprophylaxis in patients with COVID-19
are critically required to aid risk stratification and clinical management.

Learning Points:

- Recognising increased risk of acute venous thromboembolism in patients who have had recent
COVID-19 infection

- Risk stratification of patients on discharge from hospital with COVID-19 in order to determine who
requires extended thromboprophylaxis

- A requirement for more data assessing the prevalence of venous thromboembolic events in
patients surviving COVID-19 infection

- A requirement for more trials to evaluate the duration and dose of thromboprophylaxis in high-
risk patients to aid the formation of clearer guidelines for clinicians
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