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Case Report
Vaccine-Induced Immune Thrombotic Thrombocytopenia with
Disseminated Intravascular Coagulation and Death following

the ChAdOx1 nCoV-19 Vaccine
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Coronavirus is a novel human pathogen causing fulminant respiratory syndrome
(COVID-19). Although COVID-19 is primarily a disease of the lungs with florid respira-
tory manifestations, there are increasing reports of cardiovascular, musculoskeletal, gas-
trointestinal, and thromboembolic complications. Developing an effective and reliable
vaccine was emergently pursued to control the catastrophic spread of the global pan-
demic. We report a fatal case of vaccine-induced immune thrombotic thrombocytopenia
(VITT) after receiving the first dose of the ChAdOx1 nCoV-19 vaccine. We attribute this
fatal thrombotic condition to the vaccine due to the remarkable temporal relationship.
The proposed mechanism of VITT is production of rogue antibodies against platelet fac-
tor-4 resulting in massive platelet aggregation. Healthcare providers should be aware of
the possibility of such fatal complication, and the vaccine recipients should be warned
about the symptoms of VITT.
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Introduction

Coronavirus is a novel human pathogen causing fulmi-
nant respiratory syndrome (COVID-19) that was first
identified in December 2019 as a cluster of cases with fatal
pneumonia in Wuhan, China.1 In March 2020, the World
Health Organization declared a worldwide pandemic and
designated the disease taxonomy as COVID-19.2

Although COVID-19 is primarily a disease of the lungs
laziz Medical City, Jeddah, Saudi Arabia;
iz University for Health Sciences, Jeddah,
Abdullah International Medical Research
bia.
1; revision received May 31, 2021; accepted

t: King Abdulaziz Medical City/King Saud
for Health Sciences, P.O. Box: 12723, Jed-
E-mail: yaladdin@ymail.com.
matter
rights reserved.
6/j.jstrokecerebrovasdis.2021.105938

ebrovascular Diseases, Vol. 30, No. 9 (Septemb
with florid respiratory manifestations, there are increasing
reports of cardiovascular, musculoskeletal, gastrointesti-
nal, and thromboembolic complications.3 Developing an
effective and reliable vaccine was emergently pursued to
control the catastrophic spread of the global pandemic.
Traditionally, vaccine development progresses through
several pre-clinical and clinical stages occurring sequen-
tially, and each may take a considerable time for comple-
tion. This was not the case with the COVID-19 vaccine as
these stages were accelerated to an unprecedented pace
with a seamless transition from one stage to the other
over a few months. Inactivated or live-attenuated viruses
as well as recombinant proteins and vectors technologies
have been deployed to develop the COVID-19 vaccine. In
addition, new platforms such as RNA and DNA vaccines
are also used for the first time in a licensed vaccine.4 We
report a fatal case of vaccine-induced immune thrombotic
thrombocytopenia (VITT) after receiving the first dose of
the ChAdOx1 nCoV-19 vaccine with emphasis on the pos-
sible pathophysiology behind this complication.
er), 2021: 105938 1
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Case report

A 36-year-old female, known case of diabetes mellitus
on oral therapy, presented to the emergency room with
sudden onset of focal left-sided convulsions for 5 minutes
followed by weakness in the left arm. She had a fever of
38.2 C° at home with vomiting and severe headache that
started a few hours prior to presentation. Two weeks
prior to the presentation, she received the first dose of the
ChAdOx1 nCoV-19 vaccine. She had no history of any
thromboembolic or connective tissue disorders. She was
not on oral contraceptive pills or herbal remedies. On
examination, the patient was conscious and oriented with
tachycardia at 117 bpm. Her Glasgow coma scale (GCS)
was 15/15, and cranial nerves examination was unre-
markable. Motor examination showed left upper limb
weakness at 3/5 on the Medical Research Council's scale
with normal power of the right upper and bilateral lower
limbs. Deep tendon reflexes were brisk on the left with
Babinski sign. Sensory and coordination examinations
were normal. Initial complete blood count upon admis-
sion showed elevated white blood cell count at
18.7£10"9/L (mainly neutrophils), low hemoglobin at
10.4 g/dL, and clumped platelets. Her liver enzymes
(AST, ALT, lactate dehydrogenase, and GGT) were
slightly elevated. Her coagulation profile showed pro-
longed PT (45 s), PTT (98 s), and INR (4.1) with D-dimer
more than 35 mg/L. Blood smear showed leukocytosis of
neutrophils with mild left shift, polychromasia, anisocyto-
sis, Burr cells, and moderate thrombocytopenia with a
few large platelets. A septic screen of blood, urine, and
respiratory cultures was negative. COVID-19 PCR was
negative. Brain computed tomography (CT) scan showed
superior sagittal thrombosis with thickened cortical veins
and bilateral hypodensites in the parietal lobes (Fig. 1).
She was started on enoxaparin 80 mg, antibiotics, and
antivirals. Two hours later, the patient became hypoten-
sive and tachycardic with a drop in GCS from 15 to 8
necessitating transfer to the Intensive Care Unit (ICU)
where she was intubated, mechanically ventilated, and
started on ionotropic support. One day later, the patient
deteriorated as she developed florid DIC with a drop in
hemoglobin to 4 g/dL requiring massive blood transfu-
sion. A repeat blood work showed a highly elevated
Fig. 1. Brain computed tomography scan showing superior sagittal thrombosis w
white blood cell count at 48.4£10"9/L (mainly neutro-
phils), low platelets at 94£10"9/L, low fibrinogen at
0.6 g/L, and high creatinine at 254 umol/L. She devel-
oped acute kidney injury and severe acidosis requiring
emergent hemodialysis. Enoxaparin was stopped due to
DIC. A repeat brain CT scan showed multiple new bifron-
tal and biparietal hypodensites. The CT-venogram dem-
onstrated extensive dural venous sinus thrombosis of the
superior sagittal sinus and its cortical tributaries as well
as the proximal left transverse sinus (Fig. 2). CT abdomen
and pelvis showed extensive portal vein thrombosis with
superior mesenteric vein thrombosis and potential splenic
and hepatic infarction. The patient had a complicated
course in the ICU given her multiple thromboses, DIC,
difficulty to use anticoagulants, lactic acidosis, acute kid-
ney injury, and multi-organ failure. She developed cardiac
arrest with pulseless electrical activity and died four days
after admission.
Discussion

The outbreak of COVID-19 infection as a serious emerg-
ing disease was accompanied by a host of neurological
complications of variable degrees of severity in up to 30%
of hospitalized patients. The spectrum of neurological
complications includes meningitis, encephalitis, stroke,
cerebral venous sinus thrombosis, encephalopathy, and
Guillain-Barre syndrome.5 Several cases of cerebral
venous sinus thrombosis complicating COVID-19 infec-
tion have been reported with a relevant temporal relation-
ship since the infection preceded the thrombosis by up to
two weeks.6,7 COVID-19 has been associated with a spec-
trum of hypercoagulable states including elevation of D-
dimer, fibrinogen, and fibrin degradation products. More-
over, a direct endothelial injury may result from the inter-
action of the virus with the angiotensin-converting
enzyme receptor that promotes a hypercoagulable state.8

Venous thromboembolism with COVID-19 infection is
most prominent in the second week after symptom onset,
which suggests a relationship to the peak of the cytokine
storm9.
The ChAdOx1 nCoV-19 vaccine is a viral vector vaccine

that uses modified chimpanzee adenovirus ChAdOx1 as
a vector. The safety profile of the vaccine is acceptable
ith thickened cortical veins and bilateral hypodensites in the parietal lobes.



Fig. 2. Brain computed tomography scan showing bilateral variable-sized hypodensities in the cerebral hemispheres involving the frontal and parietal lobes bilat-
erally with loss of gray-white matter differentiation. The CT-venogram is demonstrating extensive dural venous sinus thrombosis of the superior sagittal sinus
and its cortical tributaries as well as the proximal left transverse sinus.
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with commonly reported mild side effects such as injec-
tion-site pain, nausea, and headache that resolve within a
few days.10 The vaccine was linked to severe thrombotic
events with the majority of the cases occurring in women
under the age of 60 within 2 weeks of receiving the first
dose. In addition, cerebral venous sinus thrombosis was
found to usually occur with low levels of platelets (throm-
bocytopenia).11 The mechanism of thrombosis is that the
viral proteins and free DNA in the vaccine bind to platelet
factor 4 to generate a neoantigen that subsequently leads
to the development of antibodies against platelet factor 4
which activate platelets and promote clotting.12 The phe-
nomenon is similar to autoimmune heparin-induced
thrombocytopenia (aHIT).13 Our case reflects this mecha-
nism with fulminant consumptive coagulopathy and
thrombocytopenia leading to extensive thrombosis co-
occurring with bleeding diathesis.
The antibodies associated with the ChAdOx1 nCoV-19

vaccine can be detected by platelet factor 4/heparin
enzyme-immunoassays, which are commercially available
to diagnose HIT.14 However, this test was not performed for
our patient. Recent articles reported successful treatment of
VITT using intravenous immunoglobulin (IVIG), which pre-
vents platelet activation by anti-platelet factor 4 antibodies.15

VITT is a rapidly fatal disorder if not recognized and treated
early. A recent post-mortem study of VITT reported exten-
sive involvement of large venous vessels with thrombotic
occlusions in the microcirculation of multiple organs as well
as increased inflammatory infiltrates. These findings indi-
cated the progression of an inflammatory process that cul-
minates in microvascular injury of multiple organs by
iatrogenic activation of the innate immune system along
with the complement pathway.16
Conclusion

The report presents a rare occurance of a florid throm-
botic thrombocytopenia after the first dose of the ChA-
dOx1 nCoV-19 vaccine. We attribute this fatal thrombotic
condition to the vaccine due to the remarkable temporal
relationship. The proposed mechanism of VITT is produc-
tion of rogue antibodies against platelet factor-4 resulting
in massive platelet aggregation. The case should alert
healthcare providers to the possibility of such precipi-
tously fatal complication while vaccine recipients should
be warned about the symptoms of VITT.
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