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Abstract
Rationale: Coronavirus disease is one of the most serious infections today. The link between COVID-19 infection and 
thromboembolization is suggested. COVID-19 infection is known to induce severe inflammation and activation of the coagulation 
system, resulting in a prothrombotic state. Up till now, there is no effective treatment against COVID-19. 
Patient concerns: A middle-aged female COVID-19 patient admitted to the critical care unit with extensive pneumonia and massive 
pulmonary embolism. 
Diagnosis: COVID-19 patient admitted to the critical care unit with extensive pneumonia and massive pulmonary embolism. 
Interventions: Electrocardiography, central venous catheterization, arterial blood gas test, chest CT scan, and intravenous 
streptokinase infusion. 
Outcomes: Despite transient dramatic clinical improvement had happened, but death due to extensive pneumonia was the end. 
Lessons: The association between COVID-19 infection and thromboembolization is proposed. It denotes the significance of 
thrombolytics in associated massive pulmonary embolism with COVID-19. Co-exist of both extensive pneumonia and massive 
pulmonary embolism may be a serious risk factor for sudden death.
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Introduction 
Coronaviruses were initially detected in the 1930s when an 

acute respiratory infection of domestic chickens was seemed 
to be produced by the infectious bronchitis virus (IBV) [1]. In 
December 2019, case series of acute respiratory illness, now 
named as a novel strain of coronavirus–infected pneumonia 
(NCIP) or atypical viral pneumonia first reported in Wuhan, Hubei 
Province, China [2-4]. It was defined as a coronavirus disease-2019 
(COVID-19) [2]. Indeed, up to 40% of admitted cases of COVID-19 
had preexisting cardiovascular disease. High cardiac troponin is a 
hallmark for virus load-induced myocardial injury. About 7.2% of 
recognized ischemic heart disease and heart failure patients of 
elevated cardiac troponin are at higher risk than others. Higher 
mortality is expected when the cases are complicated by acute 
myocarditis, acute myocardial infarction, and acute heart failure 
[4]. 

However, autopsy in postmortem studies in the dead 
patients of respiratory failure had evidence of exudative diffuse 
alveolar damage, tremendous capillary congestion, and often 
associated with microthrombi. Nearly 40% of the patients 

revealed overlapped bronchopneumonia. The acute pulmonary 
embolisms, alveolar hemorrhage, and vasculitis are considered 
serious associations. Patients may have signs of thrombotic 
microangiopathy [5,6]. Thrombotic pulmonary embolism was 
reported at both the macroscopic and microscopic levels [7]. 
COVID-19 infection is a strong trigger for inflammation and 
coagulation system yielding in a prothrombotic state [8]. Post-
COVID-19 exposure; there are several mechanisms implicated 
in the activation of coagulation pathways, such as the immune 
system, and platelet stimulation, and infection of the host cells. 
These mechanisms will be resulting in cellular damage, apoptosis, 
and further activation of inflammation and coagulation. The 
co-existing of diabetes, obesity, autoimmune disorders, and 
cancer will be increasing the risk of both inflammatory and 
coagulation. Individuals with these pre-existing conditions, along 
with cardiopulmonary disease, appear to be at the highest risk 
for the evolution of severe COVID-19 disease and mortality rate 
[8-12]. 
Case Presentation

A 50-year-old married, housewife, Egyptian female patient 
presented to the emergency department (ED) with acute 
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tachypnea, sweaty, dizziness, cough, and palpitation. She gave a 
history of fever for three days. Her son gave a history of contact 
to a confirmed COVID-19 neighbor case in the last 10 days. Upon 
general physical examination; generally, the patient was anxious, 
centrally cyanosed, profuse sweaty, with a regular tachycardia of 
VR 100 bpm, blood pressure of 80/50 mmHg, respiratory rate of 
46 bpm, the temperature of 35.1 °C, and pulse oximeter of O2 
saturation of 68 %. No more relevant clinical data were noted 
during the clinical examination. He was admitted to the intensive 
care unit (ICU) as a shock of unknown cause. Urgent ECG showed 
sinus tachycardia (Figure 1A). O2 inhalation was given (100%, 
by nasal cannula, 5L/min). IVB of normal saline 0.9 % 500 ml, 
ringer solution 500 ml, and heparin sulfate 5000 IU amp was 
immediately given. SC enoxaparin 80mg twice daily also added. 
There was no improvement in blood pressure. 

Norepinephrine was added with an initial IV infusion rating 
dose: 12mcg/min and titrated for maintenance 4 mcg/min IV 
infusion for about 6 hours. The patient was monitored by central 
venous pressure (CVP) placement and urinary catheterization. 
Unfortunately, there was no clinical response. The decision for 
giving IV thrombolytics was taken. IVB of streptokinase (250,000 
IU) over 20 minutes initiated. A maintenance dose of 100,000 IU/
hour was given. Dramatic clinical improvement with normalization 
in blood pressure had happened. An electrocardiographic 
normalizing into normal sinus rhythm (Figure 1B). Within 6 hours 
clinical deterioration occurred. Complete blood count (CBC); 
Hb was 14.4 g/dl, RBCs; 5.46*103/mm3,WBCs; 13.1*103/mm3 
(Lymphocytes: 11.4%, Monocytes; 5%, Granulocytes; 79.2%), 
Platelets; 213*103/mm3. Measured random blood sugar was 
170 mg/dl. The troponin test was normal (0.078 ng/ml). CK-MB 
was high (45.8 U/L). D-dimer was high (580 ng/ml). SGPT;45 U/L, 
SGOT;44 U/L, serum creatinine;1.1 mg/dl, blood urea;70 mg/dl. 
ABG showed partially compensated metabolic acidosis (PH;7.055 
mmHg, PCO2;19.6 mmHg, and HCO3;5.5 mmHg). 

Figure 1: Serial ECG tracings.
A. Tracing was the initial ECG on ICU admission showing sinus 

tachycardia with VR of 104. 
B. Tracing was the initial ECG on ICU admission showing normal 

sinus rhythm with VR of 90.
Plasma sodium was normal (136mmol/L) and serum 

potassium showed mild hypokalemia (3.1 mmol/L). Plain Chest 
X-Ray showed bilateral ground-glass extensive consolidation in 
the right upper lobe and left lower lobe (Figure 2). Also, there are 
regular widen mediastinum indicating enlarged pulmonary trunk 
and both pulmonary arteries. A chest CT scan showed bilateral 
ground-glass extensive consolidation in the right upper lobe and 
left lower lobe. Also, there is regular widen mediastinum (Figure 
3). Suspected acute massive pulmonary embolism with bilateral 
pneumonia was the most probable diagnosis. The death was due 
to extensive pneumonia in the end.

Figure 2: Chest imaging showing bilateral ground-glass extensive 
consolidation in right upper lobe (red arrow) and left lower 
lobe (lime arrows). Also, there are regular widen mediastinum 
indicating enlarged pulmonary trunk and both pulmonary arteries 
(purple arrows).

Figure 3: Chest CT scan showing bilateral ground-glass extensive 
consolidation in right upper lobe (red arrow) and left lower lobe 
(lime arrows). Also, there are regular widen mediastinum (purple 
arrows).
Discussion 
Overview

A middle-aged female COVID-19 patient admitted to the ICU 
with extensive pneumonia and massive pulmonary embolism.

The objective primary for my case study was the presence of 
extensive pneumonia and massive pulmonary embolism within 
few days post-contact to confirmed COVID-19 patient.

The secondary objective for my case study was the question 
of; How did you manage the case?

a. Positive history of direct contact to confirmed COVID-19 
case with the presence of ground-glass extensive 
consolidation and lymphocytopenia will be supporting the 
COVID-19 diagnosis.

b. The unknown shock, hypoxia, high d-dimer, and 
radiological evidence of enlarged pulmonary trunk and 
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both pulmonary arteries is highly suggestive of massive 
pulmonary embolism.

c. Hypothermia on the case presentation may be interpreted 
by either shock or indicating the presence of severe 
infection (pneumonia).

d. The conversion sinus tachycardia normal sinus rhythm in 
ECG after intravenous streptokinase infusion is supporting 
the tachycardia was due to pulmonary embolism.

e. A transient dramatic clinical improvement had happened 
and continued for a few hours after IV streptokinase 
infusion. 

f. It signifying the role of thrombolytics in associated massive 
pulmonary embolism with COVID-19.

g. A clinical deterioration had happened within 6 hours 
of transient dramatic clinical improvement after giving 
streptokinase may be interpreted by the presence of 
severe pneumonia.

h. I can’t compare the current case with similar conditions. 
There are no similar or known cases with the same 
management for near comparison.

Limitations of the Study
There are no known limitations to the study. 

Conclusion and Recommendations
i. Despite transient dramatic clinical improvement 

had happened, but the death was due to extensive 
pneumonia. 

ii. It denotes the significance of thrombolytics in associated 
massive pulmonary embolism with COVID-19.

iii. The association between COVID-19 infection and 
thromboembolization is proposed.

iv. Co-exist of both extensive pneumonia and massive 
pulmonary embolism may be a serious risk factor for 
sudden death.
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