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ABSTRACT

In late 2019, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged 

as the cause of a cluster of pneumonia cases in China, and the corresponding disease was 

designated as Coronavirus Disease 2019 (COVID-19), spreading quickly around the world 

resulting in a pandemic. COVID-19 is associated with a set of coagulation abnormalities that 

increase the risk of thromboembolic events, especially in patients with severe/critical disease. 

We describe a series of five cases of mild COVID-19, treated in an outpatient clinic, which, 

after an apparent clinical improvement, developed acute pulmonary embolism (APE) between 

the third and the fourth week after the onset of symptoms, when they are mostly related to 

acute illness disappearance. Thromboembolic events are also a potential complication of mild 

COVID-19 and can manifest later in the disease course. This finding raises discussion about 

the prevention of thromboembolic events in selected group of patients with mild COVID-19.

KEYWORDS: COVID-19. Pulmonary embolism. Thromboembolism. Severe acute 

respiratory syndrome coronavirus 2. Pneumonia. 

INTRODUCTION

In late 2019, a novel coronavirus, now designated as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), emerged as the cause of a cluster of 
pneumonia cases in Wuhan, a city of the Hubei Province in China1. It spread quickly 
around the world resulting in a pandemic2. The disease caused by the SARS-CoV-2 
was named as coronavirus disease 2019 (COVID-19) by World Health Organization 
(WHO)3. According to the last WHO report, COVID-19 affected more than 18 
million people and around 700,000 people died4.

The clinical spectrum of COVID-19 ranges from mild infection with or without 
pneumonia, severe pneumonia with respiratory distress and/or hypoxia in ambient 
air to critical disease characterized by respiratory failure, shock and/or multiorgan 
dysfunction5. In patients with severe disease, the acute respiratory distress syndrome 
(ARDS) is the most frequent complication (19.6% - 29%)6,7, resulting in a remarkable 
hypoxemic respiratory failure. However, several other clinical events could aggravate 
the course of COVID-19 including thromboembolic events. 

Thromboembolic complications seem to be an important issue in patients with 
severe COVID-19. The risk of venous thromboembolism (VTE), which is already 
increased in critically ill patients, is probably higher in those with critical COVID-19, 
even when prophylactic anticoagulation is used8. The SARS-CoV-2 infection 
is associated with a number of coagulation abnormalities that include increased 
levels of fibrinogen and d-dimer, modestly prolonged prothrombin time, normal or 
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slightly prolonged activated partial thromboplastin time, 
normal or slightly decreased platelet counts and markedly 
hypercoagulable thromboelastometry profiles9,10. This 
hypercoagulability state is named COVID-19-associated 
coagulopathy and may correlate with the increased risk of 
VTE events11.

In a French case series of critical COVID-19 patients, 
the incidence of acute pulmonary embolism (APE) was 
20.6%, a frequency comparatively higher than those 
observed in patients with Influenza infections and other 
clinical conditions with similar severity score on admission 
to the ICU (7.5% and 6.1%, respectively)12. A Dutch study 
showed a cumulative incidence of thromboembolic events 
of 31% among ICU patients with proven COVID-19 
pneumonia and pulmonary embolism was the most frequent 
thrombotic complication (81%)13.

Most of the studies reported thromboembolic events 
in patients with COVID-19 admitted to the hospital. A 
PubMed search for articles published up to July 31, 2020 
using the following search strategy – (“Thrombosis” OR 
“Embolism” OR “Thromboemb*”) AND “COVID-19” – 
found ten articles reporting cases of VTE in patients after 
mild COVID-1914-23. Here we describe a case series of five 
patients with mild COVID-19 that, after an apparent clinical 
improvement, developed acute pulmonary embolism more 
than fourteen days after the onset of symptoms. We also 
summarized the epidemiological, clinical, laboratory and 
imaging features of the cases in Tables 1 and 2. 

CASE REPORT

Patient 1

A 63-year-old man with a history of type 2 diabetes 
mellitus and dyslipidemia sought the emergency department 
on March 26, 2020 with a 10-day clinical course of 
high fever (axillary temperature of 39.0 ºC), arthralgia, 
abdominal pain, diarrhea, dry cough and shortness of breath 
on exertion. On physical examination, vital signs were 
normal, peripheral oxygen saturation was 97% in ambient 
air and other parameters were also unremarkable. He had 
contact with two coworkers diagnosed with COVID-19. 
He underwent a chest computed tomography (CT) that 
revealed bilateral ground-glass opacities distributed 
peripherally in the lungs compromising less than 25% 
of the lung parenchyma. The laboratory tests showed 
hemoglobin 139 g/L (reference range [RR]: 130 ‑   180), 
white blood cells 5,700/mm3 (RR: 4,500 ‑   10,000), 
neutrophils 4,446/mm3 (RR: 2,160 - 6,200), lymphocytes 
912/mm3 (800 - 3,500) and platelets count 175,000/mm3 
(150,000 – 450,000). The lactate dehydrogenase serum level 

was 253 (RR: 100 - 250 IU/L). High-sensitivity C-reactive 
protein was 149.9 mg/L (RR: up to 5 mg/L). The nucleic 
acid amplification test (NAAT) to detect SARS-CoV-2 
RNA was performed by RT-qPCR from a nasopharyngeal 
swab and was positive on the 10th day of the disease. He 
was given hydroxychloroquine plus azithromycin for 5 days 
and evolved with improvement of the symptoms. 

After 8 days, the patient sought again the emergency 
department with a history of a new onset of fever (axillary 
temperature of 37.8 ºC), a pleuritic chest pain on the left 
side associated with hemoptoic sputum. On admission, 
the vital signs were normal, but fine crackles could be 
heard on the left side of the chest. The complete blood 
count showed a mild anemia, a slight leukocytosis with 
neutrophilia and normal platelet count. The high-sensitivity 
C-reactive protein level was increased. The d-dimer level 
was markedly increased. The detailed description of the 
laboratory tests is shown in the Table 2. He underwent a 
chest pulmonary CT angiography (Figure 1a and 1b) that 
showed signs of acute pulmonary embolism (APE) in the 
lingula and lower left lobe. Moreover, there were bilateral 
parenchymal consolidations associated with discrete 
ground-glass opacities distributed peripherally in the lower 
lobes. The patient was treated with enoxaparin sodium 
followed by warfarin and discharged from hospital on April 
14, 2020 after resolution of the symptoms and reduction in 
the d-dimer levels. There was no major bleeding. At present, 
he is alive, asymptomatic and under outpatient follow-up 
with a hematologist. 

Patient 2

A 28-year-old otherwise healthy man sought the 
emergency department on April 5, 2020 with a history of 
fever (axillary temperature of 38.9 ºC) for 6 days associated 
with sore throat, diffuse myalgia, headache, abdominal 
pain, diarrhea and dry cough. He denied other respiratory 
symptoms such as chest pain and shortness of breath. He 
had a household contact with a proven COVID-19 case on 
March 20, 2020. His vital signs and physical examination 
were normal. Chest X-ray was normal. The NAAT for 
SARS-CoV-2 RNA by RT-qPCR from a nasopharyngeal 
swab was positive on 6th day of the disease. He was 
discharged from hospital and treated with supportive 
measures in an outpatient setting. After 6 days he had no 
more fever and was completely asymptomatic. 

On April 15, 2020 the patient had a sudden onset 
of low-intensity fever (axillary temperature of 38.0 ºC) 
associated with chest pain on the right side and shortness 
of breath. The physical examination was normal, as well 
the vital signs, except for a sinusal tachycardia (pulse 
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rate of 116  beats/minute). The detailed description of 
the laboratory tests is shown in Table 2. He underwent 
a pulmonary CT angiography (Figure 1c and 1d) that 
showed findings compatible with an APE in the right 
lower lobe and an area of consolidative opacity located 
in the posterior basal segment of right lower lobe that 
might correspond to a pulmonary infarction. There were 
also ground-glass opacities in the right lower lobe and left 
upper lobe. He was given enoxaparin sodium followed 
by rivaroxaban and discharged from hospital on April 22, 
2020. No supplemental oxygen was necessary. He had no 
major bleedings. Nowadays, he is doing well and is under 
an outpatient follow-up. 

Patient 3 

A 34-year-old man sought the emergency department 
on April 10, 2020 with a history of high fever, chills, 
myalgia, ocular pain, dry cough and anosmia for 2 days. He 
had contact with proven cases of COVID-19 at work. His 
medical history was marked by an essential hypertension, 
obesity and gastroesophageal reflux disease (GERD). The 
physical examination was normal. He underwent a chest 
X-ray that was normal. He was discharged from hospital 
and treated with symptomatic relief medications and 
supportive measures. The NAAT for SARS-CoV-2 RNA by 
RT-PCR was positive on the 4th day of the disease. He had 
a progressive and complete clinical improvement within 
eight days. 

On May 5, 2020 the patient sought again the emergency 
department with a chest pain on the left side that irradiated 
to the back. The vital signs and physical examination 
were normal. The peripheral oxygen saturation was 99% 
in ambient air. The laboratory tests (Table 2) showed a 
markedly increased d-dimer level. He was submitted to a 
pulmonary CT angiography that showed bilateral APE in 
the lower lobes (Figure 1e and 1f). Moreover, there were 
subsegmental parenchymal consolidation areas in the lower 
lingual segment and in the basal segments of the left lower 
lobe associated with a small pleural effusion, which may 
correspond to a pulmonary infarction. Anticoagulation 
was started with enoxaparin sodium and he did not need 
oxygen supplementation. He was discharged from hospital 
six days after admission with rivaroxaban. At the present, 
he is asymptomatic and under an outpatient follow-up with 
a hematologist and an infectious diseases specialist. 

Patient 4 

A 58-year-old otherwise healthy man sought the 
emergency department on May 10, 2020 with a 3-day 

Figure 1 - CT pulmonary angiography findings of patients with 
mild COVID-19 complicated with acute pulmonary embolism. 
In patient 1, filling defects (arrow) are observed in the arterial 
branches for the lingula and the lower left lobe (1a and 1b) 
on the CT pulmonary angiography. Filling failure (arrow) in 
the subsegmental arterial branch to the right lower lobe was 
revealed by patient 2’s CT pulmonary angiography (1c and 1d). 
A non-occlusive filling defect (arrow) was observed in the right 
and left descending pulmonary arteries as well as its segmental 
and subsegmental branches on the CT pulmonary angiography 
of patient 3 (1e and 1f). In case of patient 4, the CT pulmonary 
angiography showed filling failure (arrow) of segmental branches 
of the pulmonary artery located in the right lower lobe, as well as 
in the left pulmonary artery extending to the upper and lingual 
lobar artery, and in some segmental branches of the left lower 
lobe (1g and 1h). Patient 5’s CT pulmonary angiography (1i and 
1j) showed filling failure (arrow) of left and right lobar arteries, 
as well as its segmental and subsegmental branches.
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course of a pleuritic chest pain on the right side that 
irradiated to the right lateral lumbar region. He denied other 
symptoms such as cough, hemoptoic sputum and shortness 
of breath. Seventeen days before, he reported a history of 
low-intensity fever, headache, asthenia, myalgia and dry 
cough. The symptoms quickly improved within a week. 
He had a household contact with a confirmed COVID-19 
case. His vital signs were normal, except for a sinusal 
tachycardia (105 beats/minute). His physical examination 
was unremarkable. The peripheral oxygen saturation was 
99% in ambient air. 

Laboratory tests (Table 2) showed leukocytosis and 
increased levels of high-sensitivity C-reactive protein 
and d-dimer. The pulmonary CT angiography (Figure 1g 
and 1h) showed signs of bilateral APE in the right 
lower lobe and left upper and lower lobes. Two areas of 
parenchymal consolidation were also observed on the CT, 
located in the right lower lobe, which might correspond 
to a pulmonary infarction. On the 21th day of the disease, 
the anti‑SARS‑CoV-2 IgM and IgG were positive by 
immunofluorescence. Anticoagulation was started with 
enoxaparin sodium and he was discharged from hospital 
after four days with rivaroxaban. There was need of oxygen 
supplementation. No major bleeding occurred. Nowadays, 
he is asymptomatic and under an outpatient follow-up with 
a hematologist.

Patient 5 

A 55-year-old otherwise healthy man reported a sudden 
onset of medium-intensity fever (axillary temperature of 
38.5 ºC), without chills, associated with myalgia, especially 
in lower limbs and back on May 14, 2020. He also reported 
dry cough and diarrhea. He had a household contact with a 
proven COVID-19 case six days before. He was given just 
supportive measures and symptomatic relief medications. 
After 13 days, the patient reported no more symptoms. 
On the 15th day, the anti-SARS-CoV-2 IgM and IgG were 
positive by immunofluorescence. 

On May 31, 2020 the patient reported a new onset of 
fever (axillary temperature of 38.8 ºC) associated with 
recurrence of cough and chest pain on the left side. He 
also reported hemoptoic sputum during the cough bouts. 
His vital signs and physical examination were normal. The 
peripheral oxygen saturation was 96% in ambient air. The 
laboratory tests showed a mild anemia, but the white blood 
and the platelet count were normal. The high-sensitivity 
C-reactive protein and d-dimer levels were increased. The 
detailed description of the laboratory tests is shown in Table 
2. He underwent a pulmonary CT angiography (Figure 1i 
and 1j) that revealed findings compatible with bilateral APE. 

There were also multiple ground-glass opacities distributed 
peripherally in the lung parenchyma compromising less 
than 25% of the lung parenchyma. He was treated with 
enoxaparin sodium followed by rivaroxaban. He did not 
need oxygen supplementation. . He was discharged from 
hospital on June 5, 2020. No major bleeding was observed. 
At present, he is doing well and asymptomatic. 

DISCUSSION

We reported a series of five cases of mild COVID-19 
that, after an apparent clinical improvement, developed 
APE between the third and the fourth week after the onset 
of symptoms. This is interesting and, so far, still little 
reported in the literature. Firstly, several studies reported 
the occurrence of thromboembolic phenomenon in inpatient 
settings, especially in ICU patients with severe or critical 
COVID-1912,13,24-27. Secondly, in a PubMed search for 
papers concerning thromboembolic events after mild 
COVID-19 cases, we retrieved only ten articles14-23.

According to the last WHO report, patients with mild 
COVID-19 recover within two weeks28. A few studies 
reported cases of mild COVID-19 that complicated with 
venous thromboembolism events still in the active phase 
of the disease14-19. In contrast, in our cases, the pulmonary 
embolism occurred in the COVID-19 convalescence phase, 
when the symptoms related to the acute illness had already 
disappeared. We found other four cases of late APE after 
COVID-19 recovery20-23.

Bellieni et al.20 reported a case of a 56-year-old 
otherwise healthy man with COVID-19 that presented with 
a 10-day history of fever, cough, asthenia, diarrhea and 
dyspnea, but without hypoxia. After clinical improvement, 
on day 20 of the disease, he complicated with APE. The 
d-dimer levels were increased and the lupus anticoagulant 
was positive. The prognosis was good. Tveita et al.21 
described the occurrence of APE on the 23th day from the 
COVID-19 onset, after an asymptomatic two-week period, 
in a previously healthy woman. The patient had cough and 
upper respiratory tract symptoms. The d-dimer levels were 
elevated and she presented with clinical improvement. 

Vitali et al.22 reported a case of a 70-year-old man with 
COVID-19 that on March 11, 2020 presented with a history 
of fever, sore throat, myalgia, weakness and anorexia, 
which progressively improved within a week. On April 2, 
2020 he developed an acute bilateral pulmonary embolism 
manifesting as dyspnea with tachycardia. The d-dimer level 
was more than five times the normal values. The prognosis 
was also good. 

Moreira et al.23 described a case of a 52-year-old 
asthmatic man with a 5-day history of fever, myalgia, 
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headache, abdominal pain, cough and dyspnea. There 
was no need for oxygen supplementation. The NAAT 
for SARS-CoV-2 RNA was positive in a nasopharyngeal 
swab. After two weeks, he complicated with APE on the 
right lung. The d-dimer levels were increased and the lupus 
anticoagulant was positive. The patient had clinical and 
laboratory improvement. 

The pathogenesis of COVID-19-related hypercoagulable 
state is evolving. An intense and uncontrolled inflammatory 
response seen in some severe COVID-19 cases appears to 
contribute to thrombosis, especially in the microvasculature 
due to thromboinflammation11. A subgroup of critical 
COVID-19 patients exhibits clinical and laboratory features 
related to a hyperinflammatory syndrome resembling 
a secondary haemophagocytic lymphohistiocytosis 
(SHL) such as unremitting fever, hyperferritinemia, 
hypertriglicerydemia and ARDS29. In these cases, increased 
levels of proinflammatory cytokines, such as interleukin 
(IL)-1B, interferon-gamma (IFN-γ), inducible protein 10 
(IP10), monocyte chemoattractant protein 1 (MCP1) and 
tumor necrosis factor-alpha (TNF-α), were observed7. 
This inflammatory response causes damage to the vascular 
endothelium, compromising its thrombo-protective state11. 
Both, inflammation and endothelial injury activate the 
coagulation cascade, resulting in several of the coagulation 
abnormalities seen in SARS-CoV-2-infected patients.

None of our patients exhibited clinical and laboratory 
features compatible with a SHL. However, we cannot 
rule out the role of damage to the endothelium caused by 
inflammation in the pathogenesis of APE in these cases. 
All patients, except patient 2, had increased levels of 
serum ferritin. Proinflammatory cytokines, such as IL-1β  
and TNF-α, increase the ferritin synthesis as part of the 
hypoferremic response that occurs early in inflammation30.

In addition, the endothelial injury caused by the direct 
SARS-CoV-2 invasion of the endothelial cells located 
within the lung parenchyma may be another contributor 
factor for the development of local thrombotic events. In 
order to enter the cells, the virus binds to the angiotensin-
converting enzyme 2 (ACE) receptor, which is expressed in 
pneumocytes of the alveolar lining layer and in endothelial 
cells31. In a post-mortem analysis, there was evidence of 
the presence of viral elements within endothelial cells 
and diffuse endothelial inflammation, which can result 
in endothelial dysfunction and, by consequence, in a 
procoagulant state32. This endothelitis is also implicated in 
the lung injury of patients with COVID-1933.

On the admission to the hospital due to APE, all our 
patients had evidence of lung invasion by SARS-CoV-2 
as CT showed multiple and peripheral ground-glass 
opacifications, the most common abnormality consistent 

with viral pneumonia in patients with COVID-1934. 
Interestingly, none of the patients had signs and symptoms 
related to deep vein thrombosis (DVT), possibly indicating 
that they had pulmonary thrombosis rather than pulmonary 
embolism. However, we cannot rule out DVT because they 
did not undergo the ultrasonography of the lower limbs. On 
the other hand, bed rest is one of the supportive measures 
advised during the acute illness, and immobilization 
causes blood flow stasis increasing the risk of DVT and, 
by extension, of APE. 

All patients were men. The male sex is a risk factor 
for severe COVID-19. One of the explanations is the 
possible sex-related differences on the immune response 
to SARS‑CoV-2 infection35. Women produce less 
inflammatory cytokines after infection, which is associated 
with a shorter disease duration and higher survival rates36. 
Male sex is also a risk factor for thrombosis in hospitalized 
patients with COVID-1924.

Serological tests in some patients were positive for 
anticardiolipin IgM and anti-β

2
-glycoprotein I IgM. 

SARS-CoV-1 has been associated with the presence of 
anticardiolipin antibodies in patients with post-SARS 
osteonecrosis and with positive lupus anticoagulant test 
in children37. These antiphospholipid antibodies were also 
found in critically ill patients with COVID-19 that developed 
multiple cerebral infarctions, but lupus anticoagulant was 
not detected in any of the patients38.

Antiphospholipid antibodies can be non-autoimmune 
cross-reactive antibodies induced by some exogenous 
antigens from viral infections39. These antibodies can target 
endothelial cell membrane phospholipids and promote the 
endothelial activation and dysfunction, contributing to a 
procoagulant state40. The lupus anticoagulant was detected 
in all our patients, except for patient 5. But they were 
taking rivaroxaban when this test was performed. The use 
of rivaroxaban affects laboratory coagulation tests and can 
cause false-positive results to lupus anticoagulant41.

Thrombotic events are associated with worse prognosis 
in hospitalized patients with COVID-19. In our cases, 
despite some patients have presented bilateral and extensive 
APE, there was no need of oxygen supplementation. All 
patients had a good response to oral anticoagulants. Thus, 
the prognostic implications of the VTE in mild COVID-19 
cases are not necessarily bad. 

Therefore, after these cases, we started to discuss and 
consider thrombosis prophylaxis for up to 14 days after 
the clinical improvement in patients with a mild form of 
COVID-19 that present evidence of lung involvement and 
increased inflammatory markers. Trials addressing the role 
of thrombosis prophylaxis in the outpatient management of 
mild COVID-19 cases are necessary. 
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CONCLUSION

Acute pulmonary embolism is a potential complication 
of mild COVID-19 cases and may occur late in the course of 
the disease, when the symptoms related to the acute illness 
have already disappeared. This raises discussion about the 
prevention of thromboembolic events in selected group of 
patients with mild COVID-19. 
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