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ABSTRACT

Case Report

Pulmonary Thromboembolism in COVID-19:
Initial Experience from India

Pulmonary thromboembolic complications are increasingly being recognised in Coronavirus Disease 2019 (COVID-19) infections.
Most of the cases of Pulmonary Embolism (PE) are often missed in presence of non-specific symptoms. The present report is
about a 90-year-old COVID-19 positive male, asymptomatic on presentation, with no prior co-morbidities who developed acute
onset shortness of breath along with elevated D-dimer levels four days post admission. Subsequently, a Computed Tomography
Pulmonary Angiogram (CTPA) was done which revealed segmental and sub-segmental thromboembolism in upper and middle lobar
branches of right pulmonary artery along with bilateral lower lobe ground-glass opacities consistent with COVID-19 pneumonia.
As the patient was haemodynamically stable, he was managed conservatively on low molecular weight heparin and subsequently
discharged on oral anti-coagulants. This report highlights the need for prompt evaluation of symptoms such as dyspnoea in
COVID-19 patients and to rule out thromboembolic complications in them. In resource limited countries such as India with most of
the COVID-19 centres having limited access to CT scans, triaging patients based on clinical suspicion and serially rising D-dimer

levels may help identify those with thromboembolic complications.

CASE REPORT

A 90-year-old male with no prior co-morbid conditions
came to medical attention due to a history of contact with a
COVID positive patient. He had been physically active prior to
hospitalisation and even during the course of his hospital stay.
He was a non-smoker and had no prior history of any drug or
alcohol intake. On presentation, patient was asymptomatic and
had been admitted for institutional quarantine for 14 days which
was a protocol during the initial phase of COVID-19 pandemic.
General physical examination revealed an elderly male with an
average built, afebrile, pulse rate of 55 beats per minute, blood
pressure of 110/70 mmHg and respiratory rate of 14/min with
SpO, 98% while breathing ambient air. Systemic examination
was unremarkable. Routine laboratory investigations revealed
haemoglobin of 14 gm% with Total Leucocyte Count of 7000/
yL and an absolute lymphocyte count of 874/uL suggestive of
lymphopenia. His Renal and Liver Function Tests were normal. He
had tested positive for COVID-19 in his throat swab by Reverse
Transcriptase Polymerase Chain Reaction (RT-PCR) testing.

Electrocardiogram (ECG) on admission was suggestive of first degree
Atrio-Ventricular (AV) block, slightly prolonged QTc of 490 msec
along with incomplete right bundle branch block. Cardiac troponins,
CK-MB and D-dimer levels were normal (650 ug/L; age-adjusted
cut-off: 900 pg/L). Chest X-ray on presentation was reported to be
normal with slight elevation of the left hemi-diaphragm while two
dimensional echocardiography revealed normal cardiac chamber
dimension and normal biventricular systolic function. On the fourth
day of the admission, patient developed sudden onset shortness of
breath and pleuritic chest pain lasting for a couple of hours. Pulse
oximetry revealed a SpO, of 93% and on examination, he was
haemodynamically stable. Repeat ECG was suggestive of persistent
first-degree AV block and development of new onset S waves in lead
I with a significant elevation in D-dimer (3000 pg/L; age-adjusted cut-
off: 900 pg/L) and Fibrin Degradation Products (FDP) (9.6 pg/mL;
Normal: <5 pg/mL) levels. In addition, C-Reactive Protein (CRP)
was positive, serum Lactate Dehydrogenase (LDH) and ferritin levels
were raised with a normal serum pro-calcitonin level. Test for various
coagulation parameters and factors were normal.
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In view of a clinical suspicion of pulmonary thromboembolism
based on the history of sudden onset of shortness of breath
along with elevated D-dimer levels, patient underwent CTPA,
which showed acute thrombosis of segmental and sub-
segmental branches of upper and middle lobar branches of right
pulmonary artery along with dilatation of the main pulmonary
trunk [Table/Fig-1]. In addition, the high resolution CT of the chest
was suggestive of multifocal areas of ground glass opacities
in the bilateral lung parenchyma with a peripheral and lower
lobe predominance typical of COVID-19 infection [Table/Fig-2].
Subsequently, an echocardiogram showed slight dilation of the
right ventricle with mild tricuspid regurgitation {Right Ventricular
Systolic Pressure (RVSP)=right atrial pressure+30}. Lower limb
doppler did not reveal any evidence of deep venous thrombosis.
Ultrasound abdomen evaluation was normal and screening for
any malignancy was negative.

'

[Table/Fig-1]: a) CT Pulmonary Angiogram (CTPA) axial section showing acute
thrombus in the right upper lobe pulmonary artery (white arrow). b) CT Pulmonary
Angiogram (CTPA) coronal section showing an acute thrombus in the right
interlobar pulmonary artery (white arrow). ¢) CT Pulmonary Angiogram (CTPA)
sagittal section showing an acute thrombus in the right middle lobe pulmonary
artery (white arrow).

In view of his stable haemodynamic status, patient was started on
injection low molecular weight heparin overlapped with oral anti-
coagulation. His symptoms abated in a couple of days and was
discharged on oral anti-coagulants on the 11" day of admission in
an asymptomatic state with a normal body temperature (37.2°C)
and two negative Real Time-Polymerase Chain Reaction (RT-PCR)
tests for Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2). After one month of his discharge, the patientis asymptomatic
and has been continuing oral anti-coagulant therapy.
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[Table/Fig-2]: High resolution computed tomography of the chest (axial section)
showing multifocal areas of ground glass opacities in bilateral lung parenchyma with
a peripheral and lower lobe predominance (left > right) typical of COVID-19 infection.

DISCUSSION

COVID-19 originated from Wuhan, China in late December 2019
and has so far spread to more than 200 countries across the
globe [1]. Even though its primarily a respiratory illness, it affects
multiple organ systems which determines the course of the disease
and its prognosis. It can present in a multitude of ways ranging
from an asymptomatic case to a full blown severe systemic illness
characterised by multisystem involvement, Acute Respiratory
Distress Syndrome (ARDS), myocarditis, renal failure, coagulation
abnormalities and even death [2,3]. This multisystem involvement
is caused by a combination of specific host defence mechanisms
leading to a cascade of inflammatory activity, “cytokine storm”
and microvascular involvement with associated coagulopathy and
propensity to develop thromboembolic manifestations [2]. Venous
thromboembolic events are increasingly being recognised as one of
the common complications of COVID-19infection especially in severe
forms of the disease [4,5]. In addition, a substantial proportion of
patients develop arterial and venous thromboembolic complications
which often undergo unrecognised. Initial reports from China
suggested that haemostatic abnormalities are prevalent in COVID-19
patients which implied a poor prognosis [6,7]. Common laboratory
findings in those studies were lymphopenia, thrombocytopenia,
elevated LDH levels and other inflammatory markers such as CRP,
ferritin, D-dimer and Interleukin-6 (IL-6). In a study by Tang N et
al., from China, 71.4% of non-survivors and 0.6% survivors met
the International Society on Thrombosis and Haemostasis criteria
of disseminated intravascular coagulation during their hospital stay
[6]. All these together does indicate some form of coagulopathy
predisposing to thromboembolic complications.

The mechanisms underlying the coagulopathy and thromboembolic
manifestations in COVID-19 infection are largely unknown. It
is still not clear whether this hypercoagulable state is due to the
specific effects of SARS-CoV-2 or as a result of the cytokine storm
associated with systemic inflammatory response syndrome in these
patients [8]. In addition, there seems to be a contributory role of
antiphospholipid antibodies in severe COVID-19 patients as was
evident in a recently published series from China [9]. Critically il
patients are often prone to develop thromboembolic complications
as a result of venous stasis due to prolonged immobilisation. In
addition, other factors promoting hypercoagulability include use
of oral or intravenous glucocorticoids, immunoglobulins and other
investigational therapies for COVID-19 as well as vascular endothelial
damage from central venous catheterisation and/or Extra-Corporeal
Membrane Oxygenator (ECMO) [2]. Pro-inflammatory cytokines
leads to activation of coagulation cascade as well as endothelial injury
in these patients. All of these act together as multiple contributing
factors for the occurrence of Venous Thromboembolism (VTE) in
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critically il COVID-19 patients [2]. Whatever the cause may be,
these haemostatic abnormalities portrays a poor prognosis and
untoward outcomes. Hence, timely identification and correction of
those abnormalities forms an important component in management
of COVID-19 positive patients. Limited data exists regarding the
incidence and characteristics of thromboembolic complications
in hospitalised patients with COVID-19 infection. In a series from
France [10], the reported prevalence of PE in COVID-19 patients
was 20.6% (22/107 successive ICU admissions). This seemed to
be alarmingly high as compared to the COVID-19 negative ICU
patients where its prevalence was reported to be only 6.1%. This
reflected a 14.5% absolute increase in risk of PE in COVID-19
positive patients. Similarly, in an another series of 184 critically il
patients with COVID-19 pneumonia, the incidence of thrombotic
complications was reported to be 31% [11]. In a study by Grillet
F et al., the reported incidence of PE was 23% in severe COVID-
19 cases with multivariate analysis showing a higher frequency in
males and those undergoing invasive mechanical ventilation and
males [12]. In an autopsy based series of 12 consecutive COVID-
19 deaths, Wichmann D et al., reported deep venous thrombosis
in 7/12 patients (58%) in whom VTE was not suspected before
death [13]. PE was identified to be the direct cause of death in four
patients only at autopsy. This study suggested that the incidence of
PE could be much higher than estimated.

Dyspnoea as a presenting symptom in COVID-19 infection is
often non-specific and can be attributed to pneumonia, ARDS,
myocarditis, heart failure or PE in these patients [2]. Most of the
COVID-19 patients diagnosed with PE are critically ill with fever,
cough, chest pain and dyspnoea as the predominant symptoms.
Dyspnoea as a symptom in the natural history of COVID-19 infection
is often seen later in the course of the disease process occurring
“between the fourth and eighth day of illness” or even later often
due to the underlying lung involvement [14]. As such, in patients
presenting with acute onset dyspnoea as an initial symptom in
COVID-19 patients, a high probability of PE should be kept in mind.
Guidelines and position statements from the radiological societies
of developed countries such as European Society of Radiology and
the European Society of Thoracic imaging suggest that CTPA to rule
out PE should be done if there is need of supplementary oxygen in
COVID-19 pneumonia patients with “limited pulmonary involvement”
[15]. However, in developing countries with resource constrained
setups and limited access to CT scans dedicated for COVID-19
patients, clinical evaluation coupled with rising D-dimer levels would
help select the patients for CTPA to rule out PE. Management of
PE in COVID-19 patients is very similar to that of COVID negative
patients. As per the European Society of Cardiology guidelines
[16], in patients with overt haemodynamic instability (high-risk PE)
systemic fibrinolysis is indicated while most of the intermediate-
risk haemodynamically stable patients can be managed with
anti-coagulation and close monitoring alone. Controversy exists
regarding the use of routine thromboprophylaxis in COVID-19
patients with few authors favouring use of low molecular weight
heparin in patients with severe pneumonia and excessive activation
of coagulation cascade. However, a recent study showed that
prophylactic anticoagulation did not avoid the occurrence of PE in
hospitalised patients [17]. However, the recently published CHEST
guidelines on prevention, diagnosis and treatment of VTE in COVID-
19 advocates for anticoagulant thromboprophylaxis in acutely il
hospitalised/critically ill patients [18].

CONCLUSION(S)

Thromboembolic complications are increasingly being recognised
in COVID-19 and often portray a bad prognosis. A limited body of
experience exists regarding the epidemiology and pathophysiology
of VTE in COVID-19. The clinical diagnosis of VTE in COVID-19
poses a challenge as most of the patients with COVID-19 infection
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