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Abstract

The pandemic of Coronavirus Disease 2019 (COVID-19) has created many 
problems in the entire world whether the disease itself, whether fighting back 
with limited treatment options and prevention tools. Owing to the escalating 
daily death rates from COVID-19, the development of a vaccine against this 
new disease was quite fast that the first authorized vaccine got approval less 
than a year after the onset of the pandemic. Data report different side effects 
of new COVID-19 vaccines including venous and arterial thrombotic events, 
vaccine-induced prothrombotic immune thrombocytopenia, vaccine-induced 
thrombosis with thrombocytopenia, and immune thrombocytopenia. Our case 
report highlights bilateral pulmonary embolism, six days after the first dose of 
the COVID-19 mRNA vaccine (Moderna) in a healthy gentleman. 
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Electrocardiogram was normal except for occasional premature 
atrial and junctional complexes, no ischemic changes were detected. 
2D-Echocardiogram revealed normal left ventricle ejection fraction 
(LVEF: 55-60%), moderate Right Ventricle (RV) enlargement, 
moderate Tricuspid Regurgitation (TR) with elevated right ventricle 
systolic pressure (RVSP: 45mmHg). Lower extremity venous duplex 
ultrasound documented no Deep Vein Thrombosis (DVT) in lower 
extremities. 

Given the clinical presentation, mild elevation in D.dimer level, 
and findings in 2D-Echocardiogram, the patient underwent a chest 
CT angiogram with Pulmonary Embolism (PE) protocol and was 
diagnosed with bilateral PE most proximally in lobar branches, along 
with right-sided cardiomegaly, and flattening of the interventricular 
septum highly suspicious for right heart strain (Figure 2).

Although the patient was diagnosed with bilateral PE due to 
Concurrent Intracranial Hemorrhage (ICH), the patient was not 
cleared for thrombolytic or anticoagulation therapy. The patient was 

Case Presentation
A 71-year-old African American gentleman presented initially 

with a fall and having a generalized weakness six days after taking the 
first dose of the COVID-19 Moderna vaccine. The patient was on the 
phone when he fell and hit his head. In the emergency department, 
the initial complaint of the patient was headache and generalized 
weakness. The patient stated from 24 hours after taking the first shot 
of the COVID-19 vaccine he was not feeling good and was dealing 
with a generalized weakness for the last couple of days. The patient 
denied loss of consciousness, lightheadedness, dizziness, chest pain, 
shortness of breath, palpitation, and diaphoresis before or at the time 
of falling. No recent surgery, trauma, immobilization, straight long-
distance trip, and history of cancer was mentioned by the patient. 
Mast medical history was notable for hyperlipidemia. The patient 
was not on any medications at home either prescribed or over-the-
counter drugs. Social history was unremarkable for tobacco, illicit 
drug, and alcohol use. Family history was negative for cancers and 
hypercoagulable states. 

On physical exam, the patient was completely alert and oriented 
(Glasgow Coma Scale 15) with no focal deficits on the neurologic 
exam, but generally was weak; the heart exam was remarkable for 
a grade 2/6 systolic flow murmur at the left sternal border; other 
examination findings were normal.

Initial workup including labs was significant for the mild increase 
of serial cardiac troponin-T enzyme, slight elevation of D.dimer, and 
abnormal lipid panel. Complete Blood count (CBC) with the focus 
on platelet number was within the normal range during admission. 
Hypercoagulable state profile showed normal findings.

Head CT scan without contrast as a standard post-fall workup 
revealed small foci (7 x 9 mm) of intraparenchymal hemorrhage 
within the right frontal subcortical white matter in head 
Computed Tomography (CT) scan without contrast (Figure 1A). 
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Figure 1: Head CT scan without contrast. A, Initial scan shows small foci (7 
x 9 mm) of intraparenchymal hemorrhage within the right frontal subcortical 
white matter. B, Follow-up scan one day after the first scan shows a slight 
increase in the size of the right frontal intraparenchymal hemorrhage (9 x 11 
mm) [Yellow arrows].
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under close monitoring for the size of ICH by frequent neuro checks 
and serial head CT scans without contrast. 

The follow-up head CT scan 24 hours apart showed the increased 
size of the right frontal ICH (9 x 11 mm); the patient’s clinical status 
was stable with no change in mental state and neurologic exam (Figure 
1B). Prophylactic Inferior Vena Cava (IVC) filter was considered for 
the prevention of further PE from pelvic veins as a possible source of 
the clot(s). However, based on the literature, using prophylactic IVC 
filters remain controversial or not recommended to be used in any 
patient group [1,2], but ideally, we suggest weighing the risk-benefit 
ratio for prophylactic IVC filter is individual-based and is different 
for every patient. 

After establishing the ICH size in repeated follow-up head CT 
scans, treatment with anticoagulation started, and the patient was put 
on low-molecular-weight heparin (LMWH) with therapeutic dose 
[1mg/kg Subcutaneous every 12 hours] along with close monitoring 
for new bleeding signs and symptoms. After one week of monitoring, 
when the patient was stable either clinically or paraclinical wise, 
he was discharged home on Enoxaparin therapeutic dose with an 
outpatient follow-up recommendation and supplementary workup. 

Discussion
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2) is a novel Coronavirus that has caused Coronavirus Disease 
2019 (COVID-19) pandemic across the world in the years 2019 - 2020 
with over 100 countries reporting high infection rates [3].

SARS-CoV-2 is a spherical, enveloped, single-strand, positive-
sense RNA virus, encoding different types of proteins including 16 
non-structural proteins (NSP’s 1-16), 8 accessory proteins (ORF 
3a,6,7a,7b,8,9b,9c and 10), and 4 structural proteins known as S 
(Spike), E (Envelop), M (Membrane), and N (Nucleocapsid) proteins. 
The virus is attaching to the host cell membrane Angiotensin 
Converting Enzyme 2 (ACE2) receptors by spike glycoprotein [3,4]. 

The SARS-CoV-2 virus is one of the fatal human coronaviruses 
that has caused more than 1 million death in the first 6 months of 
the pandemic [5,6]. Given the increasing daily mortality rate from 
COVID-19 disease, the process of producing vaccine against SARS-
CoV-2 was so rapid that the first authorized vaccine entered into the 
market on December 21, 2020, less than a year from the onset of the 
pandemic, and more than 600 million doses of COVID-19 vaccines 
have been administered globally in a short period after vaccines’ 
production [7,8].

Between December 2020 to March 2021, the European Medical 
Agency approved four vaccines for the prevention of symptomatic 
COVID-19 disease, including Comirnaty (BioNTech/Pfizer), 
Moderna, AstraZeneca (Vaxzevria), and Johnson & Johnson’s 
(Janssen). Table 1 summarizes the characteristics of these 4 types of 
authorized COVID-19 vaccines [7,9,10]. 

Based on Hodgson et al. study, various factors should be 
considered in vaccine efficacy definition; the most important one 
is the ability of the vaccine to protect against severe disease and 
mortality [11]. However, besides vaccine efficacy, vaccine safety is 
another important factor that needs to be considered in the vaccine 
production process. Data reveal that the greatest concern to both 
physicians and the general population are fears of the vaccines’ safety, 
and one of the important causes for vaccine hesitancy is an aversion to 
the potential side effects of the new vaccines [12,13]. Currently, some 
studies reported different side effects of the newly licensed vaccines 
against SARS-CoV-2, such as Venous Thrombotic Events (VTE), 
Arterial Thrombotic Events (ATE), Vaccine-Induced Prothrombotic 
Immune Thrombocytopenia (VIPIT)/Vaccine-Induced Thrombosis 
with Thrombocytopenia (VITT), and Immune Thrombocytopenia 
(ITP) [14-18].

Vaccine-induced VTE and ATE could present in different forms 
including Cerebral Venous Thrombosis (CVT), Cerebral Sinus Vein 
Thrombosis (CSVT), Pulmonary Embolism (PE), lower limb DVT, 
splenic venous thrombosis, stroke, acute myocardial infarction, and 
limb/ intestinal/ retinal arteries thrombotic events [14,15]. 

Figure 2: Chest CT angiogram demonstrates bilateral pulmonary emboli in 
lobar branches [Blue arrows].

Characteristics 
of Vaccines

COVID-19 Vaccines Brand name 
Comirnaty (BioNTech/

Pfizer) Moderna AstraZeneca (Vaxzevria) Johnson & Johnson’s (Janssen)

Validation date 21-Dec-20 6-Jan-21 29-Jan-21 11-Mar-21
Recommended 

age ≥16yrs ≥18yrs ≥18yrs ≥18yrs

Vaccine 
substance

mRNA based encoding 
SARS-CoV-2 spike protein 

(BNT162b2)

mRNA based encoding 
SARS-CoV-2 spike protein 

(nucleoside modified)

Chimpanzee Adenovirus encoding 
the SARS-CoV-2 Spike glycoprotein 

(ChAdOx1-S [recombinant])

Adenovirus type 26 encoding the SARS-
CoV-2 spike glycoprotein (Ad26.COV2-S 

[recombinant])

Dose(s) 2 separate doses
Given 3 weeks apart

2 separate doses
Given 28 days apart

2 separate doses
Given 4-12 weeks apart Single-dose

Elderly 
recommendation No dose adjustment in age ≥65yrs

Table 1: Authorized COVID-19 vaccines’ characteristics [8-10].
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The exact pathophysiological mechanism(s) of the reported 
side effects of new vaccines against SARS-CoV-2 are still unclear. 
However, one of the known mechanisms for severe VTE is a high 
level of antibodies to the PF4-polyanion complex [8].

Scully et al. reported that detection of anti-PF4 antibodies, 
unrelated to the use of heparin, could present with acute atypical 
thrombosis, primarily involving the cerebral veins and concurrent 
thrombocytopenia [19]; also Scully’s study interestingly highlights 
that “The risk of thrombocytopenia and the risk of venous 
thromboembolism after vaccination against SARS-CoV-2 do 
not appear to be higher than the background risks in the general 
population” and the symptoms developed more than 5 days after 
the first vaccine dose, could be an immunologic pattern similar to 
heparin-induced thrombocytopenia [19]. 

Also, seems the type of vaccine could influence the incidence of 
adverse events and the timeframe of the side effect presentation so 
that in mRNA vaccines (Moderna and Pfizer) the risk of ATE is more 
than VTE; but about AstraZeneca, VTE reported more than ATE 
[14]. 

To our knowledge, although recent data have documented the 
variety of adverse events of COVID-19 vaccines, current evidence 
is insufficient to draw definitive and precise conclusions about the 
effectiveness and safety of these newly licensed vaccines; further 
analysis including extensive clinical and biological studies are needed 
in the future to address outcomes of COVID-19 prevention by 
vaccines.

References
1. Sing RF, Fischer PE. Inferior vena cava filters: indications and management. 

Current Opinion in Cardiology. 2013; 28: 625-631.

2. DeYoung E, Minocha J. Inferior Vena Cava Filters: Guidelines, Best Practice, 
and Expanding Indications. Semin Interv Radiol. 2016; 33: 65-70.

3. Garg A, Himan G, Yazdanpanah F. Hypercoagulopathy in COVID-19, Deep 
Venous Thrombosis After Extra-Corporeal Membrane Oxygenation Therapy: 
A Case Report. J Med Cases. 2021; 12: 226-229.

4. Huang Y, Yang C, Xu X, Xu W, Liu SW. Structural and functional properties 
of SARS-CoV-2 spike protein: potential antivirus drug development for 
COVID-19. Acta Pharmacol Sin. 2020; 41: 1141-1149.

5. Yazdanpanah F, Garg A, Shadman S, Yazdanpanah Asmarz H. Literature 
Review of COVID-19, Pulmonary and Extrapulmonary Disease. Am J Med 
Sci. 2021; 361: 567-574. 

6. Dong E, Du H, Gardner L. An interactive web-based dashboard to track 
COVID-19 in real time. Lancet Infect Dis. 2020; 20: 533-534.

7. Cavaleri M, Enzmann H, Straus S, Cooke E. The European Medicines 
Agency’s EU conditional marketing authorisations for COVID-19 vaccines. 
The Lancet. 2021; 397: 355-357.

8. Schultz NH, Sørvoll IH, Michelsen AE, Munthe LA, Lund-Johansen F, Ahlen 
MT, et al. Thrombosis and Thrombocytopenia after ChAdOx1 nCoV-19 
Vaccination. N Engl J Med. 2021; 384: 2124-2130.

9. Marshall JC, Murthy S, Diaz J, Adhikari N, Angus DC, Arabi YM, et al. A 
minimal common outcome measure set for COVID-19 clinical research. 
Lancet Infect Dis. 2020; 20: e192-e197.

10. Human regulatory: COVID-19 vaccines: authorised, European Medicines 
Agency. 2021.

11. Hodgson SH, Mansatta K, Mallett G, Harris V, Emary KRW, Pollard AJ. 
What defines an efficacious COVID-19 vaccine? A review of the challenges 
assessing the clinical efficacy of vaccines against SARS-CoV-2. Lancet Infect 
Dis. 2021; 21: e26-35.

12. Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, Zigron N, et al. 
Vaccine hesitancy: the next challenge in the fight against COVID-19. Eur J 
Epidemiol. 2020; 35: 775-779. 

13. Luyten J, Bruyneel L, van Hoek AJ. Assessing vaccine hesitancy in the UK 
population using a generalized vaccine hesitancy survey instrument. Vaccine. 
2019; 37: 2494-2501. 

14. Smadja DM, Yue Q-Y, Chocron R, Sanchez O, Louet ALL. Vaccination 
against COVID-19: insight from arterial and venous thrombosis occurrence 
using data from VigiBase. Eur Respir J. 2021; 2100956. 

15. Von Hundelshausen P, Lorenz R, Siess W, Weber C. Vaccine-induced 
immune thrombotic thrombocytopenia (VITT): targeting pathomechanisms 
with Bruton tyrosine kinase inhibitors. Thromb Haemost. 2021; 1481-3039. 

16. Lee E, Cines DB, Gernsheimer T, Kessler C, Michel M, Tarantino MD, et al. 
Thrombocytopenia following Pfizer and Moderna SARS-CoV-2 vaccination. 
Am J Hematol. 2021; 96: 534-537. 

17. Helms JM, Ansteatt KT, Roberts JC, Kamatam S, Foong KS, Labayog JMS, 
et al. Severe, Refractory Immune Thrombocytopenia Occurring After SARS-
CoV-2 Vaccine. J Blood Med. 2021; 12: 221-224. 

18. Cines DB, Bussel JB. SARS-CoV-2 Vaccine-Induced Immune Thrombotic 
Thrombocytopenia. N Engl J Med. 2021; NEJMe2106315. 

19. Scully M, Singh D, Lown R, Poles A, Solomon T, Levi M, et al. Pathologic 
Antibodies to Platelet Factor 4 after ChAdOx1 nCoV-19 Vaccination. N Engl 
J Med. 2021; 384: 2202-2211.

https://europepmc.org/article/med/24100649
https://europepmc.org/article/med/24100649
https://pubmed.ncbi.nlm.nih.gov/27247472/
https://pubmed.ncbi.nlm.nih.gov/27247472/
https://pubmed.ncbi.nlm.nih.gov/34429795/
https://pubmed.ncbi.nlm.nih.gov/34429795/
https://pubmed.ncbi.nlm.nih.gov/34429795/
https://www.nature.com/articles/s41401-020-0485-4
https://www.nature.com/articles/s41401-020-0485-4
https://www.nature.com/articles/s41401-020-0485-4
https://pubmed.ncbi.nlm.nih.gov/33785204/
https://pubmed.ncbi.nlm.nih.gov/33785204/
https://pubmed.ncbi.nlm.nih.gov/33785204/
https://pubmed.ncbi.nlm.nih.gov/32087114/
https://pubmed.ncbi.nlm.nih.gov/32087114/
https://pubmed.ncbi.nlm.nih.gov/33453149/
https://pubmed.ncbi.nlm.nih.gov/33453149/
https://pubmed.ncbi.nlm.nih.gov/33453149/
https://pubmed.ncbi.nlm.nih.gov/33835768/
https://pubmed.ncbi.nlm.nih.gov/33835768/
https://pubmed.ncbi.nlm.nih.gov/33835768/
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-authorised#authorised-covid-19-vaccines-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-authorised#authorised-covid-19-vaccines-section
https://pubmed.ncbi.nlm.nih.gov/33125914/
https://pubmed.ncbi.nlm.nih.gov/33125914/
https://pubmed.ncbi.nlm.nih.gov/33125914/
https://pubmed.ncbi.nlm.nih.gov/33125914/
https://pubmed.ncbi.nlm.nih.gov/32785815/
https://pubmed.ncbi.nlm.nih.gov/32785815/
https://pubmed.ncbi.nlm.nih.gov/32785815/
https://pubmed.ncbi.nlm.nih.gov/30940484/
https://pubmed.ncbi.nlm.nih.gov/30940484/
https://pubmed.ncbi.nlm.nih.gov/30940484/
https://pubmed.ncbi.nlm.nih.gov/33863748/
https://pubmed.ncbi.nlm.nih.gov/33863748/
https://pubmed.ncbi.nlm.nih.gov/33863748/
https://pubmed.ncbi.nlm.nih.gov/33851389/
https://pubmed.ncbi.nlm.nih.gov/33851389/
https://pubmed.ncbi.nlm.nih.gov/33851389/
https://pubmed.ncbi.nlm.nih.gov/33606296/
https://pubmed.ncbi.nlm.nih.gov/33606296/
https://pubmed.ncbi.nlm.nih.gov/33606296/
https://pubmed.ncbi.nlm.nih.gov/33854395/
https://pubmed.ncbi.nlm.nih.gov/33854395/
https://pubmed.ncbi.nlm.nih.gov/33854395/
https://pubmed.ncbi.nlm.nih.gov/33861524/
https://pubmed.ncbi.nlm.nih.gov/33861524/
https://www.nejm.org/doi/full/10.1056/NEJMoa2105385
https://www.nejm.org/doi/full/10.1056/NEJMoa2105385
https://www.nejm.org/doi/full/10.1056/NEJMoa2105385

	Title
	Abstract
	Case Presentation
	Discussion
	References
	Figure 1
	Figure 2
	Table 1

