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ABSTRACT
A 45-year-old female patient with a previous SARS-CoV2 pneumonia suddenly presented with pain, swelling and
cyanosis of the left leg, and severe dyspnea. Extensive deep vein thrombosis of the left leg and bilateral pulmonary
embolism were diagnosed. The patient received standard treatment according to ESC 2019 Guidelines on Acute
Pulmonary Embolism (Konstantinides et al., 2019). A study of the patient’s cytokine profile was carried out, according to
which an increase in several pro-inflammatory cytokines was detected. After a 3-week follow-up, partial recanalization
of the deep veins of the left leg was revealed.
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Introduction
Despite active study of both the fundamental and the clinical features of the novel coronavirus
disease (COVID-19) that the world has faced in 2020, there is currently a lack of data on the long-term
prognosis of patients who have contracted this infection. A high prevalence of thrombotic complications
in patients with COVID-19 has recently been described (Tang et al., 2020a). However, many questions
regarding thromboembolism risk stratification, the choice of anticoagulant and its dose, and the
duration of anticoagulant therapy in this group of patients are yet to be clarified. Although there is some
consensus on these issues, further randomized clinical trials are needed (Spyropoulos et al., 2020a;
Thachil et al., 2020).
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We present a case of ileofemoral thrombosis and pulmonary embolism in a patient with a
predisposition for thromboembolic events with previous novel coronavirus pneumonia.
Timeline

Case Presentation
Anamnesis Morbi
A 45-year old woman was admitted to our hospital because of pronounced dyspnea, left leg
cyanosis, and swelling. It was found that two weeks before then she had been treated in a hospital for
viral pneumonia caused by SARS-CoV2. During her stay in the hospital (21/04/2020), the patient
experienced exertional dyspnea. In blood tests, the level of D-dimer was increased to 1830 ng/ml.
However, anticoagulant therapy was not carried out, because of hemorrhoidal bleeding. On
30/04/2020, the patient was discharged from the hospital after receiving double negative results on the
PCR test for SARS-CoV-2.
01/05/2020 a sharp pain in the left inguinal region with further irradiation of pain on the inner
surface of the thigh and lower leg was observed, followed by swelling and cyanosis of the left leg. The
next day, the patient developed an attack of severe resting dyspnea, accompanied by decreases in blood
pressure to 70/50 mm Hg and in SpO2 down to 91%. The patient was admitted to our hospital. It was
noteworthy that the patient had taken combined oral contraceptives for a year and, moreover, she had
used

intravaginal

gestagen-estrogen–containing

rings

because

of

endometriosis-associated

dysmenorrhea.
Upon admission, the patient's respiratory rate was 20/min, SpO2 was 95%, and blood pressure
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was 110/70 mm Hg; therefore thrombolysis was not performed.
Investigations
Laboratory studies revealed leukocytosis (18.5 * 109/L) and increased level of C-reactive protein
(92.7 mg / L) and D-dimer (> 1500 ng/ml). The ECG was unremarkable. A contrast CT-scan revealed
defects of the pulmonary artery contrasting at the segmental and subsegmental levels of both lungs as
well as in the lower lobes of both lungs, together with areas of lung tissue opacity with involvement of
the pulmonary parenchyma in the amount of 25%, which met the criteria for the severity of the lesion
(CT-1) (Fig. 1). There were no echocardiographic signs of right heart failure. Ultrasonography of the
lower-extremity veins revealed occlusive deep vein thrombosis of the left leg (Fig. 2).

Figure 1: Contrast CT-scan

Figure 2: Ultrasonography of the lower extremity

In order to access endothelial function, we performed a flowmediated dilatation test. The test
showed a normal value (13,1%).
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Management
In the acute period of pulmonary embolism, the patient was treated with UFH under the control of
the APTT. During treatment, the patient's condition remained stable, and echocardiographic parameters
did not worsen in dynamics (PAP 35 mm Hg). Subsequently, the patient was switched to rivaroxaban
(15 mg b.i.d. for 3 weeks), and a prolongation of anticoagulation for 6 months (rivaroxaban 20 mg q.d.)
was recommended. Removal of the intravaginal ring was not carried out because of the high risk of
developing menometrorrhagia due to ongoing anticoagulant therapy.
A follow-up examination was performed after 3 weeks, and partial recanalization of the deep
veins of the left lower limb was noted. After discharge, the patient tolerated physical activity well
without recurrence of dyspnea. An echocardiographic examination revealed no negative dynamics
compared with anamnestic data.
Cytokine Study
We measured several proinflammatory cytokine concentration in the patient’s plasma. According
to our results, concentrations of IFN-ɣ, IL-1β, IL-6 (see full list of elevated cytokines in Suppl. Table 2)
were more than 3 SD higher than the average concentrations of these cytokines in healthy controls.
Discussion
Viral infections are known to induce endothelial disfunction, inflammatory state, and hypoxemia
which can lead to subsequent thrombosis (Gupta et al., 2019; Phillippe, 2017). COVID-19 is associated
with hypercoagulation with a high risk of thromboembolic complications (Tang et al., 2020). According
to our data, activity of COVID-19–induced coagulopathy correlates with disease severity, while
generalized endothelial dysfunction was not observed (Kalinskaya et al., 2020). In this clinical case, the
patient also had a normal FMD-test.
However, VTE is described mainly in the acute period of infection, and there are no robust data on
the timing of anticoagulation after discharge from the hospital.
In this case report, in a patient with a procoagulant state (use of combined contraceptive vaginal
ring,) tending to bleeding (hemorrhoidal and uterine), SARS-CoV2 infection provoked ileofemoral
thrombosis and pulmonary embolism two weeks after the acute period of infection, despite normal
endothelial function.
Several inflammatory cytokines have been previously shown to be risk factors for deep vein
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thrombosis and pulmonary embolism (Christiansen et al., 2006; Halici et al., 2014).
Recently, plasma levels of numerous cytokines have been shown to be increased in COVID-19–
infected patients (Rothan and Byrareddy, 2020; Spiezia et al., 2020) as well as in patients with
pulmonary embolism. It has been shown that some of the cytokines we observed (IFN-ɣ, IL-1β, IL-6)
may be associated with hypercoagulation and subsequent thromboembolic events (Bester and
Pretorius, 2016). The mechanisms of their action include enhancing neutrophil extracellular trap (NET)
formation, inducing platelet activation, and promoting vein wall inflammation) (Bertin et al., 2019;
Nosaka et al., 2011; Zhang et al., 2020).
All these facts together correlate with our findings from this case: higher levels of proinflammatory cytokines involved in COVID-19 may also take part in hypercoagulation and deep vein
thrombosis.
Thus, anticoagulation is the cornerstone of COVID-19 management (Bikdeli et al., 2020; Thachil et
al., 2020). Various protocols of anticoagulant therapy have been developed. Current guidelines
recommend the use of unfractioned heparin and low molecular weight heparins (Atallah et al., 2020;
Connors and Levy, 2020; Rico-Mesa et al., 2020). At the same time, the issue of prolonged anticoagulant
therapy and its duration remains controversial. The routine use of long-term anticoagulation after
COVID-19 infection seems to be inappropriate because of the high risk of bleeding complications.
However, there are certain high-risk patient groups that require long-term anticoagulation. The use of
previously developed protocols for prolonged thromboprophylaxis was proposed in patients with a
high risk of thromboembolic complications (active cancer, history of DVT, etc.), as well as a more than
two fold increased level of D-dimer (Cohen et al., 2014; Spyropoulos et al., 2020). The use of direct oral
anticoagulants may also be considered (Cohen et al., 2016), but there is currently no evidence
comparing the effectiveness of oral and parenteral prolonged anticoagulation regimens for COVID-19
patients. Further research efforts are needed to develop criteria for prolonged anticoagulation and its
duration.
Conclusion
In this case we observed a thrombotic complication in a patient recovered from SARS-CoV2induced pneumonia. In addition to factors predisposing to hypercoagulation, a hyperproduction of
several proinflammatory cytokines (IFN-ɣ, IL-1β, IL-6) induced by SARS-CoV-2 was also revealed. This
case report demonstrates the necessity of careful hemostasis study in patients with COVID-19 and the
development of anticoagulation algorithms after discharge.
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