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Abstract
BACKGROUND 
Although it is well established that coronavirus disease 2019 (COVID-19) is 
associated with inflammation and a prothrombotic state leading to stroke and 
venous thromboembolism (VTE), the nuances of this association are yet to be 
uncovered[1]. Many studies link elevations in inflammatory markers to cases of 
thromboembolism. Most reports of thromboembolism associated with COVID-19 
occur in the venous circulation during or just after the initial hospitalization due 
to COVID-19[2]. It is unclear how long the hypercoagulable effect of COVID-19 
lasts.

CASE SUMMARY 
We present a unique case of a 65-year-old-female who presented to her primary 
care doctor with a sore throat, cough, fatigue, congestion, diarrhea, headache, and 
anosmia. She tested positive for severe acute respiratory syndrome coronavirus 2 
and received a bamlanivimab infusion 9 days later. After recovering from the 
acute illness, she received the Pfizer-BioNTech COVID-19 vaccine. Months later, 
she presented to the Emergency Department (ED) complaining of right sided 
shoulder pain and motor weakness in her left hand while trying to type on a 
keyboard. On presentation to the ED, her calculated Padua prediction score for 
risk of VTE was two and inflammatory markers were not elevated. She was found 
to have a brachiocephalic artery occlusion as well as an ischemic stroke which was 
treated with heparin.

CONCLUSION 
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This case suggests hypercoagulability due to COVID-19 may extend further than current literature 
suggests, to at least six months.

Key Words: COVID-19; Stroke; SARS-CoV-2; Thrombus; Vaccine; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Acute severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is associated 
with hypercoagulability. However, in this unique case, a patient suffered two separate thromboembolisms, 
one in the brachiocephalic artery and an ischemic stroke. With only two risk factors at baseline and no 
corresponding elevation in inflammatory markers, we hypothesize that the clots grew slowly over time 
which would not cause acutely elevated inflammatory markers. Although her SARS-CoV-2 infection 
occurred six months prior to her Emergency Department presentation, we hypothesize the hypercoagulable 
state caused by coronavirus disease 2019 was contributory. Additionally, it is unlikely the vaccination 
alone caused her thrombosis, yet it is still possible it had a contributory effect.

Citation: Kilby KJ, Anderson-Quiñones C, Pierce KR, Gabrah K, Seth A, Brunson A. Late ischemic stroke and 
brachiocephalic thrombus in a 65-year-old patient six months after COVID-19 infection: A case report. World J 
Hematol 2022; 9(2): 13-19
URL: https://www.wjgnet.com/2218-6204/full/v9/i2/13.htm
DOI: https://dx.doi.org/10.5315/wjh.v9.i2.13

INTRODUCTION
Infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is associated with inflam-
mation and a prothrombotic state, with increases in fibrin, fibrin degradation products, fibrinogen, and 
D-dimer[1,3]. It is common for hospitalized SARS-CoV-2 positive patients to receive higher than usual 
prophylactic doses of anticoagulants due to the established association between coronavirus disease 
2019 (COVID-19) and thromboembolism[4]. However, when patients are not admitted to the hospital, 
they typically do not receive anticoagulation therapy unless there is another indication. Rivaroxaban can 
be used for venous thromboembolism (VTE) prophylaxis for acutely ill medical patients. For this 
indication, it is administered orally as a 10 mg dose once daily for 31 to 39 days (including hospital-
ization and post-discharge)[5,6]. Some providers consider using rivaroxaban in this way for high-risk 
COVID-19 patients who are discharged from the hospital. The International Society on Thrombosis and 
Haemostasis confirms it is “reasonable to consider extended-duration thromboprophylaxis with low 
molecular weight heparin or a direct oral anticoagulant for at least two weeks and up to six weeks post-
hospital discharge in selected COVID-19 patients who are at low risk for bleeding and with key VTE 
risk factors such as advanced age, stay in the Intensive Care Unit, cancer, a prior history of VTE, 
thrombophilia, severe immobility, an elevated D-dimer, and an IMPROVE VTE score of four or more[7].
” We present a case of a 65-year-old-female who was not hospitalized for her SARS-CoV-2 infection and 
six months (197 days) later presented to the hospital with a thrombus in the brachiocephalic artery and 
an acute ischemic stroke in the right anterior cerebral artery (ACA)/middle cerebral artery (MCA) 
watershed region with no apparent inciting factors.

CASE PRESENTATION
Chief complaints
A 65-year-old-female presented to the Emergency Department (ED) complaining of right sided shoulder 
pain and motor weakness in her left hand while trying to type on a keyboard. In the ED, she 
experienced worsening left upper extremity weakness which improved after one hour.

History of present illness
The patient’s symptoms began after waking up and had a sudden onset.

History of past illness
The patient has a past medical history of depression, anxiety, asthma, gastroesophageal reflux disease, 
and iron deficiency anemia. She had no prior history of right arm, shoulder, or clavicular injury on the 

https://www.wjgnet.com/2218-6204/full/v9/i2/13.htm
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right upper extremity. She tested positive for SARS-CoV-2 six months (197 days) prior to hospital 
presentation. After testing positive, she presented to her primary care doctor with a three-day history of 
fever (38.6 °C), sore throat, cough, fatigue, congestion, diarrhea, headache, and anosmia. Nine days 
following COVID-19 symptom onset, she received a bamlanivimab infusion through the left antecubital 
vein in an outpatient setting due to unrelenting symptoms. She became afebrile two days after the 
infusion and presenting symptoms remitted. She did not require hospitalization during her acute 
infection with COVID-19. After recovering from the acute illness, she received her first and second dose, 
103 and 124 days later, respectively, of the Pfizer-BioNTech COVID-19 vaccine (0.3 mL) in the left 
deltoid. Both vaccinations caused soreness in the left arm, but no other adverse effects were reported 
after vaccination. The second vaccination occurred two and a half months (73 days) prior to her 
presentation to the ED. There was no period of upper limb immobilization.

Personal and family history
The patient reported having a normal colonoscopy about six years prior and a mammogram three years 
prior. No pap smear or pelvic exam in the last few years was reported. The patient is unaware of any 
family or personal history of blood clots.

Physical examination
Physical exam was significant for localized motor weakness and hyperreflexia in the left arm, and slight 
decreased sensation to light touch in her left foot. The National Institutes of Health Stroke Scale score 
was one with right arm drift. The calculated HAS-BLED score was zero indicating no contraindication 
to anticoagulation.

Laboratory examinations
Inflammatory markers were not elevated on admission or throughout her hospital stay. During the 
hospital admission, inflammatory markers were as follows: Erythrocyte Sedimentation Rate (ESR) 2 
mm/hr, Troponin < 0.04 ng/mL, C-reactive protein (CRP) < 3 mg/L, Ferritin 4 ng/mL, Lactate 
Dehydrogenase 161 U/L, D-Dimer < 0.27 ug/mL. Pro B-Type Natriuretic Peptide (ProBNP) and Procal-
citonin were not performed during this hospital admission. The SARS-CoV-2 ribonucleic acid rapid test 
collected on admission was negative. A lipid panel revealed elevated cholesterol (235 mg/dL) and low-
density lipoprotein (129 mg/dL).

Imaging examinations
Brain magnetic resonance imaging showed subacute multifocal embolic appearing infarcts in the MCA 
watershed extending from anterior to posterior with involvement of the right hand knob and motor 
strip distribution (Figure 1).

The Head and Neck Computed Tomography (CT) Angiogram found a non-occlusive filling defect in 
the right proximal brachiocephalic artery (Figure 2).

Further diagnostic work up
To determine the cause of the stroke, a transthoracic echocardiogram (TTE) and a transesophageal 
echocardiogram were performed. Testing showed normal heart function with an ejection fraction of 60 
to 65% and no patent foramen ovale.

FINAL DIAGNOSIS
The final diagnosis of the presented case is a thrombus in the brachiocephalic artery and an acute 
ischemic stroke in the right ACA/MCA watershed region.

TREATMENT
The patient was started on a heparin drip at 12 units/kg/h which was adjusted as necessary to maintain 
an activated partial thromboplastin time between 85 and 107 s. Oral aspirin 325 mg was administered 
and then transitioned to 81 mg daily. No tissue plasminogen activator (TPA) was given, as she was 
outside of the TPA administration window. Heparin was discontinued and apixaban 5 mg twice daily 
was started after a repeat Head and Neck CT Angiogram was normal.

OUTCOME AND FOLLOW-UP
To rule out malignancy related hypercoagulability, a colonoscopy and mammogram were 



Kilby KJ et al. Late Hypercoagulability in COVID-19

WJH https://www.wjgnet.com 16 April 25, 2022 Volume 9 Issue 2

Figure 1 Diffusion-weighted magnetic resonance imaging of right middle cerebral artery watershed embolic infarct.

Figure 2 Computed tomography image. A: Head and Neck computed tomography angiogram in transverse section with filling defect noted in base of proximal 
right brachiocephalic artery. B: Computed tomography angiogram in coronal section with filling defect noted in base of proximal right brachiocephalic artery.

recommended outpatient after discharge.
At discharge, new medications for the patient included aspirin 81 mg daily, apixaban 5 mg twice 

daily and atorvastatin 40 mg daily.

DISCUSSION
COVID-19 is associated with an increased risk of thromboembolism. It has been related to venous 
thrombosis more frequently than arterial thrombosis[8]. Many recent studies have concluded that 
thromboembolisms related to a SARS-CoV-2 infection are commonly accompanied by elevated inflam-
matory markers. A study by Guan and colleagues found disease severity was associated with elevated 
CRP (≥ 10 mg/L). Eighty-one and a half percent (110/135) of severe cases vs 56.4% (371/658) of non-
severe cases presented with elevated CRP (P < 0.001)[9]. Similarly, three studies from China found CRP 
was elevated in patients with COVID-19 and linked to severity of disease[10-12]. Elevated ferritin levels 
have also been associated with severity[10,13]. In a prospective study, D-dimer, fibrinogen, and fibrin 
degradation product (FDP) levels were higher in patients with COVID-19, compared to healthy controls 
(P < 0.001 for all three comparisons). Higher values of D-dimer and FDP were seen in patients with 
more severe disease than in those with milder manifestations (P < 0.05 for both comparisons)[1]. Several 
studies have found D-dimer elevated in patients with COVID-19 and associated with worse outcomes
[10,12-15]. In the unique case presented here, the patient's thromboembolisms did not follow the typical 
presentation because there was no corresponding elevation in inflammatory markers and the timing of 
the thromboembolism was well outside the reported time frame of the post COVID-19 infection period. 
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One possible explanation for this, is that the clots grew slowly over time which would not cause acutely 
elevated inflammatory markers.

It is also important to consider the patient's risk factors for a thromboembolism. History of a VTE, 
malignancy, age greater than 50, venous stasis, vascular injury, medications such as estrogen, and a 
hypercoagulable state can all increase a patient's risk for thromboembolism. At baseline, our patient was 
independently performing activities of daily living. Her established risk factors include her age (65 
years) and her BMI of 30.45 which is categorized as obese. Her calculated Padua score at the time of 
COVID-19 onset was two (obesity and acute illness). On presentation to the ED six months later, her 
calculated Padua prediction score for risk of VTE was two (obesity and acute ischemic stroke). During 
admission, it increased to five due to reduced mobility. Because her Padua score was less than four there 
was no indication to initiate VTE prophylaxis until she was admitted to the hospital. She suffered two 
separate embolisms with only two risk factors at baseline, leading us to hypothesize that her recent 
SARS-CoV-2 infection caused a hypercoagulable state which led to her hospital admission.

We cannot however rule out the potential impact of the bamlanivimab infusion or Pfizer-BioNTech 
COVID-19 vaccination on her coagulable state. Administration of the Johnson & Johnson/Janssen 
vaccine was temporarily paused due to several reports of thrombosis. It has since been resumed as these 
events were determined to be very rare, especially above age 50. The combined incidence of thrombosis 
from at least one dose of the Pfizer or Moderna vaccines in women less than 50 years old was one case 
per 222951 vaccinated. The median time-to-event was three days[16]. Incidence in older women is not 
well defined. Both 0.3 mL doses of the Pfizer-BioNTech COVID-19 vaccine were administered to the left 
deltoid and after each vaccination, the left arm became sore. Given this information, it is unlikely the 
vaccination alone caused her thrombosis, yet it is still possible it had a contributory effect. Additionally, 
she received a bamlanivimab infusion. Bamlanivimab is not reported to cause or be associated with 
increased risk of thrombosis but there is not a lot of data on the long-term effects yet. Therefore, we do 
not believe this infusion played significantly into this patient's clinical course aside from decreasing her 
likelihood of being hospitalized at the time of her SARS-CoV-2 infection. Many proposed mechanisms 
for the association of SARS-CoV-2 infection and hypercoagulability stem from endothelial injury that 
leads to an inflammatory response. It is unclear how long the hypercoagulability associated with 
COVID-19 lasts. A case report described three critically ill SARS-CoV-2 positive patients who each 
suffered multiple cerebral infarctions. These patients ranged from 65 to 70 years old; similar to the 
patient presented in our case. Their thrombotic event occurred 10, 18, and 33 days from disease onset
[17]. This case report suggests COVID-19 associated hypercoagulability may last beyond that timeframe. 
The case we have presented here suggests hypercoagulability may extend even further beyond this 
period as the thromboses occurred six months after a SARS-CoV-2 infection.

CONCLUSION
The sequelae of COVID-19 are numerous and are associated with significant complications, one of 
which is thromboembolism. Without a more complete understanding of this disease process, 
determining appropriate prognostic indicators and therapeutics has yet to be fully elucidated. In this 
case report, we discussed a patient who presented with a serious and unexpected complication possibly 
related to a SARS-CoV-2 infection months prior. Larger case series and cohort studies are needed to 
determine if the presentation described in this case report has been observed in other patient 
populations. These additional studies will allow for better understanding of the risks associated with 
prolonged hypercoagulability in the setting of COVID-19.
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