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ABSTRACT

SARS-CoV-2 infection is associated with an increased risk of venous thromboembolism (VTE), which is common during active illness but 

unusual in milder cases and after healing. We describe a case of bilateral acute pulmonary embolism occurring 3 months after recovery 

from a paucisymptomatic SARS-CoV-2 infection. The only VTE risk factor demonstrable was a history of previous SARS-CoV-2 infection, 

with laboratory signs of residual low-grade inflammation. Clinicians should be aware of VTE as a potential cause of sudden dyspnoea after 

COVID-19 resolution, especially in the presence of persistent systemic inflammation.

LEARNING POINTS

•	 Venous thromboembolism may occur after COVID-19, even in milder SARS-CoV-2 infections and late after coronavirus clearance.

•	 Laboratory signs of systemic inflammation are clues for suspecting venous thromboembolism as a cause of sudden dyspnoea in patients 

with low risk scores for pulmonary embolism but with previous COVID-19 infection.
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INTRODUCTION

COVID-19 clinical pulmonary manifestations range from mild interstitial pneumonitis to acute respiratory distress syndrome [1], but SARS-

CoV-2 binding to the transmembrane ACE2 receptor can also target the cardiovascular system [2]. Direct viral infection of endothelial 

cells and immune-mediated endothelial damage [3] can result in a cytokine release syndrome and widespread endothelial dysfunction and 

apoptosis, predisposing to microvascular dysfunction, vasoconstriction, inflammation and thrombophilia [4].

Thromboembolic complications are common in patients with severe COVID-19 [2] with a high risk of venous thromboembolism (VTE), 

particularly in severe COVID-19 patients bedridden in intensive care units [5]. Coagulation abnormalities described in association with 

SARS-CoV-2 infection constitute the ‘COVID-19-associated coagulopathy’ [6], which is the pathophysiological substrate of the increased 

VTE risk described in COVID-19 patients [7].

Most of the VTE complicating COVID-19 reported so far have occurred in critically ill patients during hospital stay [8–10] but have occasionally 

been observed in mild SARS-CoV-2 infections and within a few days after discharge [11]. Finally, very few episodes of VTE were observed later 

after COVID-19, generally in the first 4 weeks after SARS-CoV-2 clearance [11].

We report a case of multivessel pulmonary embolism (PE) occurring without major VTE risk factors 3 months after a mild case of SARS-

CoV-2 infection.
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CASE DESCRIPTION

In July 2020, a 72-year-old male patient accessed our institution for an outpatient visit due to dyspnoea on minimal efforts. Three months 

before, the patient had suffered mild upper respiratory tract signs of viral infection. On that occasion, an oropharyngeal screening swab 

(molecular testing) was positive for SARS-CoV-2 infection, and the patient was quarantined at home until SARS-CoV-2 clearance, 3 weeks 

following the first positive test.

Current physical examination showed a blood pressure of 120/80 mmHg, a heart rate of 95/min, a respiratory rate of 21/min, and a pulse-

oximetric O2 saturation of 93%. ECG showed sinus rhythm with right bundle branch block. Arterial blood gas analysis showed mild hypoxia 

and hypocapnia with slight desaturation, D-dimer and NT-proBNP were frankly above the normal range, and cTnI and CRP were slightly 

elevated (Table 1). 

Table 1. Laboratory data at admission and during the hospital stay

CEA, carcinoembryonic antigen; cTnI, cardiac troponin I; FiO2, fraction 

of inspired O2; Hb, haemoglobin; PSA, prostate-specific antigen; RBC, 

red blood cells; WBC, white blood cells.

Baseline Reference value

Blood gas analysis (FiO2 21%)

pO2 (mmHg) 78 (80–100)

pCO2 (mmHg) 28 (35–45)

pH 7.44 (7.35–7.45)

O2 saturation (%) 92 (>95)

Blood cell count

RBC (×103/mm3) 4.42 (4.00–5.00)

Hb (g/dl) 14.8 (12.0–15.0)

WBC (×103/mm3) 6.31 (4.80–10.80)

Neutrophils (×103/mm3) 3.45 (1.90–8.00)

Lymphocytes (×103/mm3) 1.97 (0.90–5.20)

Platelets (×103/mm3) 133 (130–400)

Clinical chemistry

Fibrinogen (mg/dl) 408 (196–441)

D-dimer (mg/dl) 1250 (0–232)

cTnI (ng/dl) 0.44 (0.000–0.0014)

C-reactive protein (mg/dl) 1.89 (0.00–0.50)

Partial thromboplastin time (sec) 38 (30–40)

Prothrombin time (sec) 11.8 (9.5–13.8)

Occult cancer markers

CEA 2.1 (0.0–5.0)

Ca 19-9 6.8 (0.0–37.0)

Alfa-fetoprotein 3.8 (<7.0)

PSA 0.433 (0.000–2.500)

Cyfra 21-1 2.2 (<3.3)

Thrombophilia markers

Antithrombin III 102 (80–120)

Protein S 99 (75–130)

Protein C 108 (70–140)

Lupus anticoagulant Absent Absent

Anticardiolipin antibodies 0 (0–20)

Anti β2 GPI antibodies 0 (0–20)

Factor V Leiden Absent Absent

Prothrombin variant G20210A 0.97 (0.70–1.35)

Diagnostic scores

Revised GENEVA score 1 (0-3: low PE probability)

Simplified revised GENEVA score 1 (0-2: PE unlikely)
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Echocardiography disclosed a slightly dilated and hypokinetic right ventricle with a mildly increased trans-tricuspid gradient (Fig. 1). Finally, 

chest computed tomography with pulmonary angiography (CTPA) demonstrated multiple bilateral segmental and subsegmental PE without 

signs of interstitial lung disease (Fig. 2A,C).

Figure 1 Echocardiogram showing a left 

ventricle with normal size and normal global 

and segmental systolic function and a mildly 

dilated right ventricle with indirect signs of mild 

pulmonary hypertension (systolic pulmonary 

arterial pressure estimates of 30+10=40 mmHg)

Figure 2. Computed tomographic study of the 

chest performed at the first clinical presentation 

and after 3-month follow-up, showing: (A) CT 

scan of the pulmonary parenchyma, showing 

absence of interstitial involvement at baseline 

and (B) at 3-month follow-up; (C) CT pulmonary 

angiography showing multiple bilateral segmental 

and subsegmental pulmonary emboli; (D) follow-

up CT pulmonary angiography after 3 months 

of anticoagulant treatment, showing resolved 

pulmonary emboli

After hospital admission, two consecutive SARS-CoV-2 molecular swabs resulted negative. The blood total IgG ECLIA anti-S test level was 

92 U/ml, confirming previous SARS-CoV-2 infection.
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Doppler ultrasound and CT scanning failed to reveal PE sources. Oncological markers and a total-body CT screening for occult cancer were 

unremarkable. Normal levels of antithrombin III, protein S, protein C and negativity for lupus anticoagulant, anticardiolipin and anti β2 GPI 

antibodies, factor V Leiden and prothrombin variant G20210A excluded thrombophilic states commonly associated with VTE.

The patient received apixaban (10 mg twice daily for 7 days, followed by 5 mg twice daily after discharge) with rapid improvement of 

shortness of breath. At 1 month follow-up, the patient was asymptomatic, the right ventricle and trans-tricuspid gradient had turned 

normal, and CTPA demonstrated complete PE resolution (Fig. 2B,D). Apixaban was stopped 6 months after discharge. At 1 year follow-up, 

the patient was asymptomatic and free from any laboratory or instrumental evidence of VTE recurrence or cancer development.

DISCUSSION

Thrombophilia and coagulopathy are essential mechanisms of COVID-19 [7]. Pulmonary microvascular thrombosis is probably the 

epiphenomenon of extensive pulmonary damage involving alveoli and the pulmonary microvessels and probably generates ‘in loco’ [12]. 

However, PE involving larger pulmonary arteries are common in patients with active COVID-19 [9, 10] and is presumably due to a combination 

of inflammation-mediated damage to systemic and pulmonary veins [3, 4, 7, 12, 13], systemic hypercoagulability [5, 6] and venous blood stasis in 

bedridden patients [5]. Some theories indicated cytokine up-regulation as a possible contributor [3, 13]. Others believe that hepatic dysfunction 

may play a role in COVID-19 coagulopathy [5], with clinical pictures resembling disseminated intravascular coagulation [5].

Generally, the thrombotic complications of COVID-19 occur in strict temporal association with SARS-CoV-2 infection, often coinciding 

with the most severe and symptomatic phases of the disease [10, 14]. In our case, unexpected PE occurred 3 months after a mild SARS-

CoV-2 infection. The hypothesis that it was a late COVID-19 sequela is intriguing but hard to demonstrate. Our lab work showed a 

slight increase in PCR levels, indicating persisting inflammation resulting from late activation of autoimmunity, a recently described late 

COVID-19 complication. Assini et al. reported a case of myasthenia gravis 8 weeks after recovery from COVID-19 [15]. Moreover, Nicol et 

al. diagnosed acute autoimmune myocarditis 4 weeks after SARS-CoV-2 infection [16]. Of note, in this case, viral RNA was not demonstrable 

within myocardium biopsy specimens. Taherifard et al. performed a systematic review of 94 patients with COVID-19 who developed a 

haematological autoimmune disorder at various stages of infection [17]. Finally, Vechi et al. published a case series of five patients with mild 

COVID-19 who developed VTE between the third and the fourth weeks after the onset of symptoms [11].

The mechanisms through which viral infection might induce persistent inflammation and eventually trigger autoimmunity have not been 

fully clarified. Increased release of type I interferons and other pro-inflammatory cytokines, T cell activation, molecular mimicry and epitope 

spreading may be involved [5].

High D-dimer levels support VTE diagnosis and add crucial prognostic information [18]. D-dimer was indeed elevated in our patient when 

VTE symptoms developed (Table 1), but unfortunately, it had not been assessed in the convalescent phase following SARS-CoV-2 infection. 

However, it is reasonable that the persistence of inflammatory and thrombosis markers in patients with apparently resolved COVID-19 

could suggest an increased risk of VTE and the need for closer clinical monitoring.

In the present case, oral anticoagulation with a direct oral anticoagulant (DOAC) led to complete restoration of the pulmonary artery bed 

patency and normalization of right heart dimensions and function. The recommended PE treatment in patients with SARS-CoV-2 infection is 

low-molecular-weight heparin [5], with concerns about the optimal dose [19]. However, PE occurring in patients convalescing from COVID-19 

showed a favourable response to standard dose DOACs [11]. Thus when we excluded the recurrence of SARS-CoV-2 infection, we felt 

confident treating the disease according to current PE guidelines, regardless of any possible origin of the thrombosis. Echocardiographic 

and CTPA signs of PE promptly disappeared after apixaban treatment.

CONCLUSIONS

We have described a VTE case occurring without predisposing risk factors 3 months after SARS-CoV-2 infection. Unlike more common 

COVID-19-associated VTE presentations, the clinical COVID-19 presentation was mild, and VTE occurred late after viral clearance. 

Clinicians should be aware that a low VTE risk does not exclude PE as a cause of sudden dyspnoea in patients with previous COVID-19, even 

late after recovery.
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