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Abstract

Vaccine-induced immune thrombotic thrombocytopenia (VITT) is a life-threatening complication described after adminis-
tration of recombinant adenoviral vector encoding the spike protein antigen of Severe Acute Respiratory Syndrome Coro-
naVirus-2. The syndrome is characterized by platelet consumption and thrombosis. High levels of antibodies to platelet
factor 4 (PF4)—polyanion complexes were identified in many patients with VITT by enzyme-linked immunosorbent assay
(ELISA). A 64-year-old woman presented with thrombocytopenia, right renal vein thrombosis with renal infarction, right
intra-right atrium and intra-right ventricle thrombosis and pulmonary embolism after ChAdOx1-S vaccine administration.
ELISA for antibodies to PF4—polyanion complexes tested positive, while functional tests were not. Thrombocytopenia was
refractory to intravenous immunoglobulins and corticosteroids. Eltrombopag was introduced and platelet gradually rose to
normal values. VITT is a novel complication yet to be understood. The clinical case we reported highlights the difficulties

in the management of this disorder and discloses a new potential therapy in refractory conditions.
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Highlights

e Vaccine-induced immune thrombotic thrombocytope-
nia (VITT) is a severe complication described after the
administration of recombinant adenoviral vector encod-
ing the spike protein antigen of Severe Acute Respiratory
Syndrome CoronaVirus-2 (SARS-CoV-2).

e We describe a case of VITT associated with ChAdOx1-S
vaccine in a 64-year-old woman presenting with throm-
bocytopenia, right renal vein thrombosis with renal
infarction, intra-right atrial and intra-right ventricular
thrombosis and pulmonary embolism.

e Thrombocytopenia was refractory to intravenous immu-
noglobulins and corticosteroid therapy. After the intro-
duction of eltrombopag, platelet count gradually rose to
normal values without complications.
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e VITT is a potentially life-threatening complication due
to vaccine administration yet to be understood. Eltrom-
bopag may be a new potential therapy in refractory con-
ditions.

Brief communication

Pandemic caused by Severe Acute Respiratory Syndrome
CoronaVirus-2 (SARS-CoV-2) moved the development of
highly effective vaccines to obtain infection control and
potentially reduce related mortality. Initial trials on effi-
cacy and safety of vaccines included tens of thousands of
individuals and reported no major safety warnings. As for
nowadays, after global vaccination, rates of serious adverse
effects remained remarkably low. [1] From February 2021
independent reports detailed a life-threatening syndrome
characterized by thrombosis, mainly in atypical locations,
and thrombocytopenia occurring in healthy individuals
within weeks from vaccination with the adenoviral-based
ChAdOx1-S vaccine. [2—4] Subsequently, a similar syn-
drome was described with Ad26.COV2.S, a recombinant
chimpanzee adenoviral vector vaccine. [5, 6] Many of these
described events led to death, some due to ischemic brain
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injury, other to superimposed haemorrhage, or both condi-
tions, often despite anticoagulation.

This new syndrome, sharing similar findings with autoim-
mune heparin-induced thrombocytopenia (HIT), was named
vaccine-induced immune thrombotic thrombocytopenia
(VITT). [7] In fact, as for HIT, high levels of antibodies to
platelet factor 4 (PF4)—polyanion complexes were identified
in many patients with VITT by enzyme-linked immunosorb-
ent assay (ELISA), as well by assays based on platelet acti-
vation, which, when tested, was enhanced by the addition
of PF4. [2-6, 8] In contrast to HIT, the binding of antibod-
ies to PF4 occurred in the absence of heparin. However,
conflicting data have been reported on rates of positivity in
functional platelet assays, in particular in standard platelet
activation assays for the detection of HIT antibodies [9].

Intravenous immunoglobulins (IVIG) and high-dose glu-
cocorticoids have been suggested to improve platelet count
within days [2]. Although the condition of several patients
apparently improved when they were given low-molecular-
weight heparin, choosing non-heparin antithrombotic agents
as in the case of HIT is generally preferred.

Immune thrombocytopenia (ITP) is another autoimmune
platelet disorder that was reported in association with the
two messenger RNA (mRNA)-based anti-SARS-CoV-2 vac-
cines. [10] It is characterized by an abnormally low number
of circulating platelets which promotes purpura, petechiae
and bleeding episodes, whose seriousness depends on the
location. The first line of treatment consists, as for VITT,
mainly in corticosteroid and IVIG therapy. [11-13] For the
second line of therapy, eltrombopag, an agonist of the so-
called TPO receptor (TPO-R), was found to be effective,
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safe and well-tolerated and it is being increasingly used for
ITP patients instead of other treatments or more aggressive
procedures like splenectomy. [14-18]

We report a case of VITT associated with ChAdOx1-
S vaccine, refractory to corticosteroid and IVIG therapy,
with a successful response after eltrombopag therapy
introduction.

A 64-year-old woman presented to the emergency
department with headache 21 days after vaccination with
ChAdOx1 nCoV-19. She was on chronic treatment for sys-
temic arterial hypertension and had pacemaker implantation
due to advanced atrial-ventricular block two years before.
At emergency department admission, moderate thrombo-
cytopenia (56,000/mm?®) was diagnosed that was not pre-
sent on a recent blood count performed one month before
vaccination (175,000/mm?>) (Fig. 1). Due to elevated blood
pressure values, she received a diagnosis of uncontrolled
hypertension and was discharged. The patient returned to
the emergency department 22 days later for right flank pain.
Computed Tomography (CT) showed right renal vein throm-
bosis with renal infarction, bilateral pulmonary embolism,
and right intra-right atrial and intra-right ventricular throm-
bosis. Transoesophageal echocardiography (TEE) confirmed
the presence of thrombi of the right atrial and ventricular
pacemaker catheters (Fig. 2).

Blood count showed moderate thrombocytopenia
(54,000/mm?>), and she tested positive for antibodies to
PF4—polyanion complexes identified by ELISA with neg-
ative functional tests. The patient had evidence of dis-
seminated intravascular coagulation, including elevated
d-dimer levels, low fibrinogen levels and a mildly increased
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Fig. 1 Longitudinal platelet count variation and administered treatments. PE pulmonary embolism; /VIG intravenous immunoglobulins; PF4

platelet factor 4; ELISA enzyme-linked immunosorbent assay
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Fig.2 Thrombosis on pacemakers catheters in the right heart sections

international normalized ratio. No other relevant laboratory
tests were positive, including tests for thrombophilia, anti-
nuclear antibodies, extractable nuclear antigen, ADAMTS13
levels, lupus anticoagulant and anticardiolipin antibodies.
The patient was treated with dexamethasone (40 mg per
day), IVIG (1 g/kg for 4 days) and fondaparinux (5 mg per
day then 7.5 mg per day) with a good response in terms of
platelet count (up to 134,000/mm?). Due to recurrence of
thrombocytopenia at day 12 after IVIG, at a platelet count of
59,000/mm? a second cycle of IVIG was administered (1 g/
kg for 4 days), and fondaparinux was substituted with arga-
troban by continuous infusion. A second CT scan showed
a reduction of the filling defects in the pulmonary arteries
and the right renal vein. Persistence of the intra-right atrial
and intra-right ventricular thrombi was observed at a control
TEE. The patient was then transferred to our Department.
At arrival in our Department, the patient had good general
clinical conditions and in the absence of bleeding compli-
cations or new thromboembolic events. The platelet count
was 51,000/mm? and progressively decreased during the fol-
lowing days. Therapy with methylprednisolone 1 g per day
was administered for two days, but it was halted as soon as
two blood cultures tested positive for Methicillin-resistant
Staphylococcus aureus (MRSA). Antibiotic therapy with
daptomycin 700 mg per day was introduced. In addition,
a urine culture tested positive for Escherichia coli (colony-
forming units > 100,000/ml) that was treated with cipro-
floxacin 750 mg per day. A third TEE confirmed the persis-
tence of thrombi adherent to pacemaker catheters in the right
atrium and ventricle in the absence of valvular vegetations.
At this stage, anti-GPIIb/IIla and anti-GPIb/IX antiplatelet
antibodies were tested and found transiently positive. ELISA
test for antibodies to PF4—polyanion complexes was repeated
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with positive results, while functional tests were constantly
negative. Due to the persistent decrease of platelet count
(up to 32.000/mm?) and the need to ensure adequate levels
for optimal anticoagulation, therapy with eltrombopag was
introduced (50 mg per day and then 75 mg per day).

In the following days, platelet count remained initially
stable and then started to increase gradually. At about two
weeks after the introduction of eltrombopag, the platelet
count reached 52,000/mm3. Argatroban was withdrawn and
substituted with fondaparinux (up to 5 mg per day). Dexa-
methasone dosage reduction was started. The patient opted
for an outpatient follow-up and was discharged 18 days from
admission. At 19 days from eltrombopag introduction, plate-
let count was 120,000/mm?>, so fondaparinux was increased
at 7.5 mg per day. Subsequent control at 24 days from intro-
duction showed a platelet count of 220,000/mm?>.

Our reported clinical case has some unclear aspects.
Despite a positive test for antibodies to PF4—polyanion com-
plexes identified by ELISA, patient serum obtained before
IVIG administration showed negative reaction patterns on
functional HIT assay. Nevertheless, other studies on VITT
reported low rates of positivity for these tests. [9] At some
point, we hypothesized that the persistence of thrombocy-
topenia could be related to an unrecognized infection. How-
ever, thrombocytopenia didn’t regress after targeted antibi-
otic therapy for E. coli urinary tract infection and MRSA
blood culture positivity. Besides, after IVIG treatment,
we found a positivity of anti-GPIIb/IIla and anti-GPIb/IX
antiplatelet antibodies. This finding was confusing in this
particular clinical context, and one explanation might be a
false-positive result after the recent administration of IVIG
therapy. This test was repeated after a week from discharge
with a negative result. Although the complexity of the case
and laboratory results, diagnosis of VITT was considered
more likely in relation to the recent vaccination and due
to the severe thrombotic manifestations in the absence of
haemorrhagic events. Finally, concerning the potential risk
of thrombosis with eltrombopag, we considered that this
occurrence could be balanced by ensuring optimal antico-
agulant therapy through the achievement of adequate platelet
counts. In fact, data about determinants of thromboembolic
risk associated with TPO-R agonist’s therapy are lacking,
but no thromboembolic events were reported in the major
trials that studied eltrombopag in ITP while few of these
complications were described in the long-term treatment
[14-17, 19, 20]. On the other hand, VITT was found to be
a life-threatening condition for which proper anticoagulant
therapy is needed, especially in a case with a high thrombo-
embolic burden. [2—4]

The prompt global administration of vaccines against
SARS-CoV-2 has inevitably resulted in reducing the spread-
ing of the infection. However, reports of adverse events
potentially associated with vaccine administration have
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been released. [1] In particular, VITT has been reported as
a severe complication of recombinant adenoviral vectors
encoding the spike protein antigen of SARS-CoV-2. [2, 3,
5, 9] This syndrome is characterized by a combination of
clinical and laboratory features, while its pathogenesis and
optimal management are still unclear. Currently, several
VITT treatment guidelines recommend the administration of
IVIG and/or high-dose glucocorticoids to improve the plate-
let count within days, contemplating plasma exchange and
mechanical thrombectomy as second-line therapies. [21-23]

Successful use of eltrombopag to treat refractory VITT,
as described in our patient, is a novel finding. Since patients
with VITT can have severe thrombocytopenia that poten-
tially impedes optimal anticoagulation, early administra-
tion of eltrombopag in cases refractory to first-line therapy
may be an important adjunct therapy for their management
instead of other treatments or more aggressive procedures.
Results from clinical trials and clinical practice in the clini-
cal context of ITP suggest that this drug is effective, well-
tolerated and substantially safe to restore platelet counts.

The clinical case we reported highlights the difficulties in
the diagnosis and management of VITT and disclosed a new
potential therapy in refractory conditions.
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