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Late onset pulmonary embolism in young male otherwise
healthy COVID-19 patients
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Abstract
SARS-CoV-2 infection is associated with increased risk of thrombosis in severely ill patients but little is known about the risk in
outpatients with mild to moderate disease. Our case series consists of four male otherwise healthy patients between 32 and 50
years of age. Initial symptoms completely resolved but they developed new onset of dyspnea and thoracic pain at days 14 to 26.
CT scan revealed pulmonary embolism in all patients which led to hospitalization. Standard anticoagulation practice needs to be
re-evaluated and may be considered for certain outpatients with COVID-19.
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Introduction

The SARS-CoV-2 pandemic led to more than 290,000 deaths
worldwide, by May 14, 2020 (https://www.ecdc.europa.eu/
en/geographical-distribution-2019-ncov-cases). Several risk
factors for severe disease and mortality have been identified,
e.g., advanced age, higher SOFA score, elevated Ferritin and
LDH, number of comorbidities, decreased lymphocyte count,
hypoalbuminemia, and elevated D-Dimer levels [1, 2].
Abnormal coagulation parameters are a key feature of
COVID-19 especially in critically ill patients. One study
showed that 78% of non-survivors fulfilled the laboratory
criteria of DIC [3]. Studies showed reduced mortality in hos-
pitalized COVID-19 patients treated vs not treated with anti-
coagulants in patients with a sepsis-induced-coagulopathy
(SIC) score ≥ 4 or D-Dimer > 6 times upper limit of normal
[4].

Thromboprophylaxis via low-weight-molecular heparin
(LWMH) in hospitalized patients is commonly practiced but
usually not considered necessary in outpatients. We might
have to revaluate this practice in COVID-19 patients and con-
sider prophylactic anticoagulation even in mild cases treated

on an outpatient basis. We describe a case series of four out-
patients with proven SARS-CoV-2 infection who developed
pulmonary embolism (PE) with a delay of 2–4 weeks after
symptom onset with complete resolution of initial symptoms.

Methods

Four patients with suspected COVID-19 who did not need
initial hospitalization were visited by mobile SARS-CoV-2
sampling teams in Vienna, Austria. Those trained profes-
sionals collected nasopharyngeal swabs and diagnosis of
COVID-19 was made via SARS-CoV-2 PCR in certified lab-
oratories. After initial resolution of symptoms patients had to
be admitted to the Kaiser-Franz-Josef Hospital because of new
onset of symptoms. This hospital is the main treating facility
for proven SARS-CoV-2 infected patients in Vienna.
Collection of blood samples and CT scans took place there.
Data was collected retrospectively from patients’ records. No
statistical analysis was performed. Patient’s data are described
descriptively.

Results

All patients were male and between 32 and 50 years of age.
Three of them had no underlying disease; one had bronchial
asthma. None of them took medications regularly. Two
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patients were overweight with a BMI of 28 and 30, respec-
tively. All patients initially complained of cough and fever and
some felt weak or had throat pain as well. Three patients were
initially managed as outpatients in home isolation and did not
receive any anticoagulation or further medication. Initial
symptoms completely resolved in these patients but they de-
veloped new onset of dyspnea and/or thoracic pain at days 14
to 26 and had to be admitted to the Kaiser-Franz-Josef hospi-
tal. One patient (patient 3) had to be admitted to the hospital
due to COVID-19 and received prophylactic anticoagulation
(Nadroparin 0.6 ml s.c. once daily) for 7 days during his ad-
mission. He was discharged with complete resolution of
symptoms but developed new onset of dyspnea the following
day which lead to re-admission. Inflammation markers were
only slightly elevated in 3 of 4 patients on the day of PE
diagnosis. No abnormalities in common coagulation tests
were observed. Two of the 4 patients were already SARS-
CoV-2 negative in nasopharyngeal swabs on the day of PE
diagnosis. In 3 of the 4 patients, ECG showed sinus tachycar-
dia (112–125 bpm), one patient had a right axis deviation. CT
scans revealed large bilateral PE in two patients and smaller
unilateral PE in the other two patients. D-Dimer levels varied
between 1.06 and 16.96 mg/L and where higher in patients

with bilateral PE. None of the patients had signs nor history of
deep vein thrombosis. After diagnosis of pulmonary embo-
lism was established, patients were started on anticoagulation
therapy with LWMH and direct oral anticoagulation (DOAC)
and recovered. For further details see Table 1.

Discussion

Immobilization, dehydration, inflammation-induced hyperco-
agulability, and genetic thrombophilia are established risk fac-
tors for thrombosis associated with many bacterial and viral
infections. Our patients did not have any history of prior deep
vein thrombosis, PE, or any other clotting disease. Common
clotting tests did not show any abnormalities beside elevated
D-Dimer levels. A Chinese study found elevated D-Dimer and
decreased antithrombin levels even in non-severely ill patients
[5]. The prevalence of DVT in a small study of 81 hospitalized
COVID-19 patients with a median age of 60 years and 54%
females who did not receive prophylactic anticoagulation was
25% [6]. This unusual high rate of coagulopathies associated
with COVID-19 suggest additional causes and warrants fur-
ther investigation.

Table 1 Patient characteristics

Patient 1 Patient 2 Patient 3 Patient 4

Age 45 years 50 years 45 years 32 years

Sex Male Male Male Male

BMI kg/m2 29.9 28.1 22.2 24.7

Medical history None Asthma None None

Initial COVID-19 symptoms Cough, loss of taste,
weakness, fever,
diarrhea

Fever and cough Persistent fever for > 10 days,
cough

Cough, fever, throat
pain

PE diagnosed after X days
of symptom onset

21 days 26 days 18 days 15 days

PE symptoms New onset of acute
dyspnea, hemoptysis,
thoracic pain

Right-sided
thoracic pain

New onset of dyspnea,
right-sided thoracic pain,
oxygen saturation < 90%
room air

New onset of dyspnea

SARS-CoV-2 PCR on day of PE diagnosis Positive Negative Negative Positive

Laboratory on day of PE diagnosis CRP (< 5
mg/l) Platelets (150–370 G/l) PT
(70–130%) aPPT (26–38 sec)

30.6 mg/l 347 G/l 72%
36.1 sec

23 mg/l 250 G/l
107% 31.9 sec

23 mg/l 411 G/l 110% 28.9 sec 0.5 mg/l 283 G/l 102%
28.9 sec

D-Dimer mg/l 16.96 13.16 3.9 1.08

PE severity Bilateral PE Right main
artery, left small distal
subsegmental arteries

Bilateral PE Right
and left main
artery branch

Unilateral right middle lobe
arteries

Unilateral (small PE)
Right posterobasal
subsegmental artery

ECG Sinustachycardia 125
bpm

Sinustachycardia
120 bpm

Sinustachycardia 112 bpm Right axis deviation

Anticoagulation before PE onset No No For 7 days until 1 day before
PE diagnosis

No

PE treatment LWMH, Edoxaban Rivaroxaban LWMH, Edoxaban Rivaroxaban

BMI body mass index, PE pulmonary embolism, PT prothrombin time, aPPT activated partial thromboplastin time, ECG electro cardiogram, bpm beats
per minute, LWMH low weight molecular heparin, () – normal ranges
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SARS-CoV-2 enters human cells via the angiotensin-
converting enzyme 2 (ACE2) receptor which may lead to a
depletion of ACE2 with the consequence of increased
Angiotensin II (AT II) levels [7]. Studies showed that AT II
stimulates tissue-factor (TF) expression in vascular endotheli-
al cells [8] and release of plasminogen activator inihibor-1
(PAI-1) from adipocytes which leads to increased coagulation
and impaired fibrinolysis [9]. Recently, a small Chinese study
showed an association between AT II levels, viral load, and
severity of lung injury [10]. This effect may be even more
pronounced in overweight patients. PE was more severe in
our overweight patients. Furthermore, hypoxia is a common
feature of COVID-19 andmight contribute to increased risk of
thrombosis via hypoxemia-induced vasoconstriction which is
a physiological reaction in the lung [11]. None of our patient
received oxygen supplementation before the onset of PE, and
oxygen requirement was not monitored during their home
isolation. Therefore, we cannot rule out hypoxic states during
this time. All patients showed a disease trajectory
characterised by two peaks. This should raise suspicion of
PE even in patients who received prophylactic anticoagulation
as shown by patient 3. He received 7 days of LWMH and did
not show any clinical signs of DVT nor PE during
hospitalisation but developed PE one day after discharge. A
subclinical PE may have been unrecognised in patient 3 dur-
ing his hospital stay but is unlikely because he did not require
any oxygen and felt completely well at the time of discharge.

In summary, the late onset of PE after complete remission
of initial COVID-19 symptoms, which is shown here the first
time, raises the question if standard anticoagulation practice
needs to be revaluated and expanded to outpatients. Further
clinical research on timing, duration, and type of
anticoagulation in outpatients with COVID-19 is urgently
needed. The characteristics of outpatients who are suitable
for anticoagulation have to be determined.In conclusion,
new onset of dyspnea and tachycardia after initial resolution
of COVID-19 symptoms (“disease trajectory characterised by
two peaks”) should raise suspicion of PE and a CT scan
should be considered.
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