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ABSTRACT

The Medicines and Healthcare products Regulatory Agency (MHRA) of the UK has approved the use of three vaccines to combat COVID-19
(SARS-CoV-2). There have been rare reports of thrombosis after vaccination with the AstraZeneca vaccine. We present three cases of
vaccine-induced thrombotic thrombocytopenia (VITT) in one UK district general hospital following administration of this vaccine. Two of
the patients had asymptomatic pulmonary emboli, while the other is the first known case of both renal vein thrombosis and pulmonary
embolism.

LEARNING POINTS

e Vaccine-induced thrombotic thrombocytopenia (VITT) can be associated with unusual and multiple sites of thrombosis.

e Clinicians should have a low threshold for requesting anti-PF4 antibody tests and imaging (especially pulmonary imaging) in
thrombocytopenic patients after administration of the AstraZeneca vaccine.

e We describe a localised cluster of VITT despite its rarity according to current statistics, highlighting the need for an efficient data
collection system to ensure the incidence of VITT is accurately reported.
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CASE DESCRIPTION

A 33-year-old man presented with a 1-week history of back pain, haematuria, headache and right lower leg pain. He had received the
AstraZeneca vaccine 4 weeks earlier. Examination revealed bilateral flank and right lumbar tenderness. There were no clinical signs of deep
vein thrombosis (DVT). Blood analysis showed a mildly elevated white cell count and acute kidney injury (AKI). Examination was otherwise
unremarkable apart from a low-grade fever. Oxygen saturation levels were 96% on air. A non-contrast CT scan of the urinary tract showed
inflammatory changes in the right kidney likely related to a recently passed kidney stone and pyelonephritis. The patient was treated for
pyelonephritis and admitted to hospital.

In view of his recent vaccine and low platelet levels, tests for anti-platelet factor 4 antibodies (PF4) and D-dimer were requested. D-dimer
was elevated at >20 mg/I (normal <0.50 mg/l) and anti-PF4 antibodies were positive at 1.35 (normal range <0.4).

Ultrasound of the right lower leg was negative for DVT and an intracranial CT venogram was negative for venous sinus thrombosis (VST).
Even though there were no obvious symptoms of a pulmonary embolism (PE), a CT pulmonary angiogram (CTPA) was requested and
demonstrated a PE at the bifurcation of the left pulmonary artery.
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A repeat CT scan of the urinary tract with contrast demonstrated a right renal vein thrombus extending into the inferior vena cava with
some renal infarction (Fig. 1). The patient occasionally had temperature spikes. However, multiple blood and urine cultures were negative,
so it was considered that the temperature spikes were likely an inflammatory response secondary to renal vein thrombosis. The patient’s
kidney function and inflammatory markers improved prior to discharge.

Figure 1. Thrombosis of the right renal vein extending

into the inferior vena cava and infarct of the right kidney

In the same month, two additional patients were diagnosed with VITT. Both presented following vaccination with the AstraZeneca vaccine
and were found to be thrombocytopenic. One was a 28-year-old man who presented with sudden-onset back pain and lower limb weakness.
He presented 8 days after vaccination and was found to have bilateral PEs and left proximal DVT, despite having normal oxygen saturations
and not showing any typical PE symptoms.

Our last patient’s presentation was more typical. He was a 61-year-old man with a history of exertional dyspnoea and pleuritic chest pain
10 days after receiving the AstraZeneca vaccine. CTPA revealed extensive bilateral PEs. Both patients had elevated D-dimers and positive
anti-PF4 antibodies. Neither patient had previously been exposed to heparin.

All three patients were treated similarly: they were commenced on intravenous (IV) argatroban and intravenous immunoglobulin (1VIg). IVIg
was stopped when the platelet counts normalised (typically in 2-5 days). Warfarin was then started. Argatroban infusion was stopped once
the patient was established on warfarin. All were discharged to haematology outpatient follow-up.

DISCUSSION

Between 9 December 2020 and 5 May 2021, an estimated 30.8 million AstraZeneca vaccines were administered in the UK [1]. The MHRA
received over 260 reports of VITT following the first dose of the AstraZeneca vaccine during this period. The Joint Committee on Vaccination
and Immunisation (JCVI) advises that adults under 40 years of age should be offered an alternative vaccine.

The overall risk of VITT following administration of the AstraZeneca vaccine is low (10.9 cases per million doses). Despite this, we have
treated three cases of VITT in a single UK district general hospital within a period of 7 weeks. The patients presented to hospital 1-4 weeks
after their first dose of the AstraZeneca vaccine. Positive anti-PF4 antibodies were detected in all three cases.

There are similarities between VITT and heparin-induced thrombocytopenia (HIT), which also presents with raised anti-PF4 antibodies 2.
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The literature suggests activation of anti-PF4 antibodies due to the vaccine, triggering platelet aggregation and subsequently clot
formation®. A similar mechanism has been reported in isolated cases of ‘spontaneous’ HIT syndrome (i.e., absence of heparin exposure),
most commonly after orthopaedic surgery 2.

VITT has beenreportedinrare locations such as cerebral venous sinuses, and splenic, hepatic and portal veins °l. To the best of our knowledge,
we present the first published case of a patient with both renal vein thrombosis and pulmonary embolism following vaccination with the
AstraZeneca vaccine. It is important to note the atypical presentations of PEs in two of the presented cases of VITT with no respiratory
symptoms.

All three patients received treatment as recommended by the UK’s Expert Haematology Panel ®l. Given the similarities between HIT and
VITT, patients should be treated with anon-heparin anticoagulant. Immunoglobulins inhibit the activation of platelets by anti-PF4 antibodies
and are very effective at normalising platelet counts 2. When bridging patients with warfarin, clinicians should aim for a higher target INR
due to the recognised influence of IV argatroban on INR readings .

It is important to acknowledge the raised risk of thrombosis due to COVID-19 infection itself. A meta-analysis of 42 studies published
in 2020 evaluated 8271 COVID-positive patients and showed an overall thromboembolism rate of 21%, which increased to 31% in the
Intensive Care Unit setting®..

In conclusion, these cases should prompt clinicians to maintain a low threshold for requesting anti-PF4 antibody tests and imaging (especially
pulmonary imaging) in thrombocytopenic patients presenting with any symptoms after AstraZeneca vaccination.
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