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Abstract

BACKGROUND

Vaccine-induced immune thrombotic thrombocytopenia (VITT) is a rare and potentially
life-threatening condition after receiving coronavirus disease (COVID-19) vaccines. It is
characterized by symptom onset at 5 to 30 days postvaccination, thrombocytopenia,
thrombosis, high D-dimer level, and antiplatelet factor 4 (anti-PF4) antibody positivity.
VITT can progress very fast, requiring urgent management. Only few studies have
described its detailed clinical course and imaging changes. We report a typical VITT

case in a patient who underwent regular repeated brain imaging examinations.

CASE SUMMARY

A young woman presented with headaches at 7 days after the ChAdOx1 nCoV-19
vaccine (AZD1222) injection. She then showed progressive symptoms of left upper limb
clumsiness. Brain CT revealed venous infarction at the right parietal lobe with a
hyperacute thrombus in the cortical vein. Two hours later, brain magnetic resonance
imaging revealed hemorrhage at the same area. Magnetic resonance venography
showed an irregular contour of the right transverse sinus. Laboratory examination
revealed a high D-dimer level, thrombocytopenia, and a high titer for anti-PF4

antibodies. She was treated with anticoagulants, intravenous immunoglobulin, and




steroids and analgesic agents were administered for pain control. She had a marked
improvement on headaches and clumsiness after treatment along with radiological
thrombus resolution. During follow-up at the outpatient department, her modified

Rankin scale at 90 days was 1.

CONCLUSION
Clinicians should be alerted whenever patients present with persistent and progressive

headaches or focal motor/sensory deficits postvaccination.
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Core Tip: Vaccine-induced immune thrombotic thrombocytopenia (VITT) is a rare and
potentially life-threatening condition. Only few studies have described the detailed
clinical course and imaging changes in patients with VITT. We report a typical case of
VITT in a patient presenting with headaches 7 days postvaccination with progressive
left upper limb clumsiness. A series of brain imaging examinations revealed venous
infarction, which can progress very fast. Our case demonstrated that VITT diagnosis
can be delayed. Clinicians should be alerted whenever a patient with a persistent and
progressive headaches or focal motor/sensory deficits after vaccination also presents

with high D-dimer level and thrombocytopenia.

INTRODUCTION




Coronavirus disease (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has been an ongoing worldwide pandemic since 2019 [1.
Vaccines can be powerful weapons in ending this pandemic. Several vaccines against
SARS-CoV-2 obtained Emergency Use Authorization, and billions of people worldwide
have been vaccinated. Since March 22, 2021, people in Taiwan have started to receive
vaccines, with most of them have received ChAdOx1 nCoV-19 (AZD1222) vaccinations
initially. Unfortunately, in April 2021, several articles have reported that patients
developed vaccine-induced immune thrombotic thrombocytopenia (VITT) after being
vaccinated with AZD1222 and Ad26.COV2S (Johnson and Johnson) in Europe, with
antiplatelet factor 4 (anti-PF4) antibodies being the pathological mechanism [2-51.

The study of Pavord et al [® involving 220 patients from the United Kingdom
demonstrated that VITT has an overall mortality rate of 22% and the incidence of VITT
was at least 1:100000 among patients aged = 50 years and at least 1:50000 among
patients aged < 50 years. Even if the initial studies reported mostly female patients,
VITT had no gender predominance. Half of the 220 patients had a thrombus in the
cerebral veins, which was the most common thrombotic site. They also descripted the
Case Definition Criteria for VITT. These patients were diagnosed with definite VITT
after meeting all of the following five criteria: symptom onset at 5-30 days
postvaccination, thrombocytopenia, thrombosis, high D-dimer level, and anti-PF4
antibody positivity [ Cerebral venous thrombosis (CVT) is also a rare disease with an
incidence of 1.32 per 100000 per person-years 7. The symptoms of CVT vary and
depend on the site of thrombosis. Headache, which is usually the initial and most
frequent symptom, might be the sole manifestation of CVT. Other symptoms include
seizures, motor or sensory deficits, aphasia, and the function deficits involving the brain
81,

The previously published reports mainly mentioned the symptom and hematology
panel of this syndrome. The progression was not discussed in detail. However, VITT
could be a rapid progressive disease. Here we present a case of VITT-related CVT with

rapid disease progression after receiving the first dose of the AZD1222. We described




her symptom progression, diagnostic imaging results, treatment, and outcome

chronologically.

CASE PRESENTATION

Chief complaints
A 36-year-old Asian woman presented to the emergency department (ED) of our
hospital complaining of progressive headaches for 10 days accompanied by left upper

limb clumsiness.

History of present illness

The patient received her first dose of the AZD1222 without experiencing side
effects, such as fever, headache, and myalgia, initially. However, on the 7th day after
vaccination, she experienced a headache over the bilateral occipital regions
accompanied by dizziness. On the 13th day after vaccination, the pain worsened and
extended to the left side of the neck. On the 17th day after vaccination, she still had
severe headaches and she noted left upper limb clumsiness, prompting consultation at
our ED. During the whole course, there was no slurred speech, double vision, fever, or

trauma history.

History of past illness
The patient had a history of iron deficiency anemia, possibly caused by menorrhagia,
with a normal platelet count. She denied having chronic headaches or other systemic

diseases.

Personal and family history

The patient worked as a barber and was able to independently perform her
activities of daily living. She did not take regular maintenance medications, such as oral
contraceptives and iron supplements. She also denied tobacco smoking, alcohol

drinking, and substance abuse. Her family history is unremarkable in her situation.




Physical examination

Neurological examination showed that she had agraphesthesia and poor
proprioception over the left hand. Her Glasgow Coma Scale score was 15 with no
obvious weakness over the upper and lower limbs. There were no other specific

physical and neurological findings.

Laboratory examinations

Before the patient visited our ED, on the 7th day after vaccination,
thrombocytopenia (platelet count: 77 x103/uL, reference range: 130 x10% to 400 x103
/uL) and anemia (hemoglobin: 8.3 g/dL, reference range: 11.1-15.0 g/dL) were noted,
where the D-dimer level was unknown at that time. On the 13th day after vaccination,
while the pain worsened, a high D-dimer level (27,500.8 ng/mL, reference range: <500
ng/mL) was also noted.

On the 17th day after vaccination, while she visited our ED, a series of laboratory
evaluations and autoimmune profile tests for the possible etiology of the CVT revealed
normal findings in most tests, but weak positivity for anti--Sjogren’s-syndrome-related
antigen A antibody (anti-SSA antibody: 12 U/mL, reference range: <7 U/mL) and
antinuclear antibody (ANA: 1:80, reference range: negative). The fibrinogen level was
178.1 mg/ dL (reference range: 200-400 mg/dL) and the international normalized ratio
was 1.1 (reference range: 0.9-1.2). She still had low iron levels (14 ng/dL, reference
range: 50-212 pg/dL) with normal transferrin levels. Anti-PF4 antibodies were also
checked, which later showed positivity on ELISA (optical density: 3.4165, reference
range: <0.4, Immucor GTI Diagnostics, Waukesha, Wisconsin, USA)®l. The finding of

the polymerase chain reaction test for SARS-CoV-2 from the nasal swab was negative.

Imaging examinations
The initial brain CT at the ED revealed focal edema over the right parietal lobe

without hemorrhage (Figure 1) and a hyperacute thrombus in her right cortical vein




(Figure 2). Two hours later, brain magnetic resonance imaging (MRI) revealed an
irregular contour of the right transverse sinus, which was unusual in female patients

with this age, and hyperacute hemorrhage at the right parietal lobe (Figures 3 and 4).

MULTIDISCIPLINARY EXPERT CONSULTATION

We consulted a neuroradiologist (WLC) for endovascular thrombectomy (EVT) or
thrombolysis. Both procedures are invasive treatments; they are treatment options for
cases with continued neurological worsening despite best medical treatment (8. We did
not perform the EVT because the patient became stable after the administration of

intravenous immunoglobulin (IVIG) and oral anticoagulant.

FINAL DIAGNOSIS

The final diagnosis of the presented case is VITT with CVT and hemorrhagic
transformation after ChAdOx1 nCoV-19 (AZD1222) vaccination.

TREATMENT

After the brain imaging was performed and all the blood tests were arranged, she was
admitted to the intensive care unit and started on oral dabigatran (110 mg twice daily)
and IVIG infusion (total dose: 2 g/kg, intravenous drip for 2 days); steroids with
methylprednisolone were also used for right parietal lobe vasogenic edema. After IVIG
therapy on 20th day after vaccination, brain CT showed increased edema of the right
parietal lobe, as compared with the initial brain CT (Figure 5). Thus, mannitol infusion

was started. Analgesic agents for pain control were also used.

OUTCOME AND FOLLOW-UP

After treatment, her headache and neurological deficits improved, her D-dimer
level decreased, and her platelet count gradually increased. On 33th day after
vaccination, she was discharged, but she still had mild headaches and mild

proprioception deficit of the left hand. However, no agraphesthesia was noted. Figure 6




presents the clinical time course. During following-up at outpatient department, her
modified Rankin scale at 90 days is 1 (could return to work). The follow-up brain CT on
61th day showed resolution of the cerebral edema. After 5 mo, the follow-up anti-PF4
antibody titer was much decreased, and the optical density decreased from 3.4165 to

0.5845 (reference range: < 0.4, Immucor GTI Diagnostics, Waukesha, Wisconsin, USA).

DISCUSSION

We present a case of definite VITT, according to the Case Definition Criteria (],
with detailed clinical course and serial brain imaging examinations. She experienced
headaches at 7th day after receiving AZD1222 and was diagnosed with CVT with
hemorrhagic transformation with high titer anti-PF4 antibodies, thrombocytopenia, and
high D-dimer levels. This case demonstrates that the diagnosis of VITT can be easily
delayed, rapid progressive disease and hemorrhagic transformation could be noted
within 2 h after initial brain CT revealed no hemorrhage.

Early diagnosis and treatment are important in achieving a good prognosis. Our
patient was diagnosed with VITT and received treatment at 11 days after experiencing
the first symptom, even if thrombocytopenia was already present. Clinicians should be
alerted and should check the D-dimer level and platelet count, if patients present with a
persistent headache after vaccination. If thrombocytopenia and high D-dimer levels are
noted, diagnostic brain imaging should be performed. Imaging in other sites based on
the patient’s symptoms may be considered to screen for thrombosis. It is worth noting
that the initial brain images may be normal; if symptoms persist and laboratory data are
still remarkable, imaging examinations need to be repeated [°. In our case, the
progression of the lesion was remarkable as the initial brain CT did not show any
hemorrhage, whereas the brain MRI 2 h later showed hemorrhagic transformation.

VITT treatment could be divided into immune therapy and anticoagulation. IVIG is
recommended to interrupt VITT antibody-induced platelet activation, which was the
reason such treatment was initiated as soon as possible, even if the result of the anti-PF4

antibodies was still unknown. Plasma exchange can also be used for refractory diseases,




such as multiple thrombosis with evidence of excessive platelet activation and low
platelet count (<30,000/pL) [6l. Systemic steroids were also used in some patients,
especially in severe cases with platelet counts of <30,000/pL [°}; in our case, systemic
steroid was used to control the cerebral vasogenic edema. For anticoagulants, non-
heparin-based anticoagulants such as argatroban, fondaparinux, and non-vitamin K
antagonist oral anticoagulants are recommended. In our case, dabigatran was chosen
for anticoagulation. However, in one study, heparin did not appear to be harmful in
patients who received it [¢l. Regardless, it may be reasonable to avoid heparin in cases of
diagnostic uncertainty in which heparin-induced thrombocytopenia is a possible
differential diagnosis. For the treatment of CVT, anticoagulant is the most important
medication even if the patient had intracranial hemorrhage at baseline ['!l. Endovascular
intervention is indicated for patients with continued neurological deterioration despite
intensive anticoagulation treatment!'’ 12l Decompressive surgery is performed for
patients with impending herniation and it is used for life saving ['1l. In our case, we
used anticoagulants even though the patient had some hemorrhagic transformations.
Both endovascular intervention and decompressive surgery were not performed
because her symptom improved gradually without clinical signs of brain herniation.
Several risk factors for CVT include infection, pregnancy, puerperium, trauma,
medication, genetic and autoimmune disorders, and malignancy 8. In a previous
population cohort study, a higher-than-expected CVT rate was confirmed in Danish
and Norwegian individuals aged 18-65 years who received the AZD1222, with > 2.5
events per 100,000 vaccinations [13l. Additionally, there were no identifiable medical risk
factors for VITT and no gender predominance; however, it seemed more prevalent in
younger age groups [°l. Our patient did not have any of the aforementioned risk factors,
aside from having received the AZD1222, weakly positive anti-SSA and ANA. She had
no symptoms of Sjogren’s-syndrome and systemic lupus erythematosus. She also had
iron deficiency anemia, which may be related to her menorrhagia. There was no

evidence of hemolysis, and the levels of total bilirubin and lactate dehydrogenase were




normal. She had not taken any regular medications, such as oral contraceptives and
hormone replacement therapy, which are k&own causes for CVT.

CVT may also be caused by genetic disorders, such as protein C, protein S,
antithrombin deficiencies, factor V Leiden, and prothrombin mutations. In our case, the
protein C, protein S, and antithrombin levels were normal. However, we did not check
for mutations in factor V Leiden and prothrombin because of their low prevalence in

Asians [14], This is also the reason the risk of venous thromboembolism in Asians is low

[15],

CONCLUSION

VITT is a rare condition with a high mortality rate. Early diagnosis and treatment
are important in achieving a favorable prognosis. Clinicians should be alerted whenever
a patient presents with persistent and progressive headaches or focal motor/ sensory
deficits after vaccination. D-dimer level and platelet count are important clues for initial

screening.
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