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Fatal intracranial hemorrhage in patient with thrombocytopenia and positive HIT antibodies after | wdas |
vaccination with ChAdOx1 nCoV-19 - VITT without thrombosis?

Vaccination against Coronavirus disease 2019 (COVID-19) has been
developed to reduce morbidity and mortality of a novel acute infectious
multisystem disease caused by acute respiratory syndrome coronavirus
type 2 (SARS-CoV-2) [1]. Four different vaccines against COVID have
been approved by European Medicines Agency, two adenoviral vector
(ChAdOx1 nCov-19 and Ad26.COV.2.S) and two mRNA based vaccines
(BNT162b2, mRNA-1273).

Thrombotic thrombocytopenia following ChAdOx1 nCov-19 vacci-
nation was described for the first time in April 2021 in health care
workers in Norway [2]. The patients presented with thrombocytopenia
and thrombosis at unusual sites, cerebral sinus vein and splanchnic vein
thrombosis, but also life threatening intracranial hemorrhage. Positive
antibodies to platelet factor 4-polyanion complexes were described in all
patients. This novel entity was named vaccine induced immune
thrombotic thrombocytopenia (VITT) [2]. Since then, VITT has been
described in number of patients following vaccination with adenoviral
vector based vaccines, ChAdOx1 nCoV-19 (Astra Zeneca) and Ad26.
COV.2.S (Johnson&Johnson).

We present the case of a previously healthy young male patient that
developed thrombocytopenia and prothrombotic state following vacci-
nation with ChAdOx1 and died due to massive intracranial hemorrhage.

31-year-old, otherwise healthy man was admitted to the regional
hospital for sudden sharp pain in both thoracolumbar regions that
occurred during the night's rest after strenuous physical activity.

The patient received the first dose of anti-COVID -19 ChAdOx1
nCOV-19 vaccine 10 days earlier and developed fever and flu-like
symptoms for 24 h. On the fourth day after vaccination, he developed
diarrhea, and on seventh exacerbation of chronic sinusitis, and was
treated with azithromycin.

He was admitted to hospital on the tenth day after vaccination,
awake and alert with normal vital parameters and no signs of skin or
mucosal bleeding. Bilateral adrenal hematomas (44 x 28 mm right, 41
x 25 mm left) were described at MSCT, and laboratory results revealed
thrombocytopenia (Plts 77 x 10e9/L) and increased D - dimers (12.6
mg/L). Furthermore, adrenal hematomas were interpreted as bleeding
from efferent adrenal veins, possibly due to venous congestion and
thrombosis of the adrenal veins, although no thrombosis was visualized
on CT. The patient was transferred to our hospital for further evaluation.

We found persistent thrombocytopenia (Plts 66 x 10 e9/L), elevated
fibrinogen (5.2 g/L) and d-dimers (17.62 mg/L), with normal PT and
aPTT. Thrombotic thrombocytopenic purpura was excluded (no schis-
tocytes on the peripheral blood smear, normal ADAMTS-13 level, no
signs of hemolysis - LDH 216 IU/L, bilirubin 19 mcmol/L, free plasma
hemoglobin 22 mg/L). Flow cytometer tests were negative for bound
and unbound IgG and IgM subclass of platelet-associated autoanti-
bodies, also no evidence of antiphospholipid syndrome was found

https://doi.org/10.1016/j.thromres.2022.05.006

(anticardiolipin antibody, beta-2-glycoprotein, and LAC were normal).

It was presumed that elevation of d-dimers could arise from adrenal
haematomas. However, as it was suspected that hemorrhage occurred
secondary to thrombosis, the patient received low-molecular weight
heparin (LMWH), three doses of enoxaparine in total. He was not
exposed to heparin in the past. Following introduction of LMWH he-
moglobin level and platelet count remained stable.

The next day, patient suddenly became confused and disorientated,
and MSCT confirmed intracerebral hematoma in the temporal and oc-
cipital lobes (55 x 30 mm in diameter) with suspected thrombosis of
sagittal sinus. Despite treatment with rFVIIa and platelet transfusions,
intracerebral hematoma progressed, and the patient was transferred to
OR for urgent removal of the hematoma. However, a couple of hours
later patient become unstable with clinical signs of further progression
of intracranial bleeding and died in cardiac arrest. Autopsy revealed
diffuse cerebral edema, acute hemorrhage in the left frontotempor-
oparietal region and cerebellum, and diffuse subarachnoid hemorrhage.
There was no evidence of thrombosis in the cerebral venous sinuses,
renal or mesenteric veins. Microscopic analysis revealed no evidence of
microangiopathy in the brain or other parenchymal organ.

Immunohematological testing to support the diagnosis of VITT was
performed 47 days post mortem. Enzyme-linked immunosorbent assays
(ELISA) for heparin induced thrombocytopenia (HIT) (PF4 IgG Kit; GTI
Diagnostics, Waukesha, Wisconsin, USA) showed positive result: optical
density (OD, 450 nM): 1618; threshold for positive test, >0.4). A func-
tional assay was then preformed to detect platelet-activating antibodies
directed against PF4/heparin using flow cytometer (Fig. 1a, b, c).

Double labelling with monoclonal antibodies against anti-CD41a and
anti-CD62P (BD Biosciences, San Jose, California) were used for HIT
conformation Figure. Anti-CD41a was used as a platelet specific anti-
body for the detection of platelet specific glycoprotein IIb/Illa. The re-
sults of functional platelet activation assay from our patient were
compared with the results from a patient with typical HIT (positive
control). Both sera demonstrated platelet activation and platelet inhi-
bition with addition of a low and high heparin dose, respectively. Unlike
the typical HIT positive serum, the serum from our patient demonstrated
platelet activation also in the absence of heparin, regardless the addition
of AZD1222.

Since the initial description in April 2021, a number of patients have
been reported to develop thrombocytopenia and thrombosis after
vaccination against COVID with adeno- vector vaccine [3,4]. Although
the exact incidence is unknown, it has been estimated to occur in be-
tween 1 in 125,000 and 1 in 1 million of vaccinated cases [5]. An online
registry has been developed to collect all clinically relevant information
on the course, treatment strategies, and outcomes of VITT.

Although the pathogenesis of VITT is not fully understood, this
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Fig. 1. Result of the functional assay on flow cytometer using donor platelets and patient's plasma sample. Protocol for determining platelets activation was set using
SSC/FSC plot (1a) and anti-CD41-FITC antibody for detecting donor platelets (1b), with anti-CD62P-PE antibody for detecting activated donor platelets (positive

result of test, 1c).

syndrome resembles autoimmune heparin-induced thrombocytopenia
and has some laboratory features that have been observed in patients
with severe COVID-19 infection [6]. Strongly positive anti-PF4 anti-
bodies have been found in patients with VITT even when heparin was
not administered. These antibodies can induce a procoagulant cellular
response by binding to the FcyRII receptor on platelets, but also on
monocytes and neutrophils. The risk of thrombosis with VITT, as in HIT,
seemingly correlates strongly with levels of circulating anti-PF4 anti-
bodies [7]. High ELISA optical density (OD), which is considered to be a
close approximation to the circulating anti-PH4 antibody titer, was also
detected in our patient. However, more data are needed to clarify the
pathophysiology and risk factors associated with clinical presentation.
Most published cases describe venous thrombosis as the main clinical
presentation of VITT, and in a number of patients concomitant intra-
cranial hemorrhage has also been described [6-3, 9-4]. A single case
report described a patient with VITT and fatal intracranial hemorrhage
with no overt thrombosis, but cerebral thrombosis was revealed later on
autopsy [8]. In our patient, no signs of thrombosis were found even on
autopsy. To our knowledge, this is the first case of VITT described in the
literature that has no proven thrombosis. Intracranial hemorrhage and
low platelet counts have been associated with higher mortality in a
cohort of patients that developed VITT after vaccination with ChAdOx1
nCoV-19 in UK [4]. On the other hand, thrombocytopenia and intra-
cranial hemorrhage should raise suspicion of immune thrombocyto-
penia secondary to vaccination against COVID. Vaccine-induced
immune thrombocytopenia (VIITP) is another syndrome associated with
vaccination against COVID, although it has been dominantly described
in patients vaccinated with mRNA vaccines [9]. Clinically, VITTP pre-
sents predominantly with a bleeding phenotype, and the anti-PF4 anti-
bodies are mostly found to be negative. However, the differential
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diagnosis between VITT and VIITP might be challenging, as the initial
presentation can be severe bleeding in both syndromes. Therefore, the
clinical suspicion should be immediately followed by the laboratory
workup including testing for the anti-PF4 antibodies [6]. In patients that
had received COVID-19 vaccination within 20 days, thrombocytopenia,
high d-dimers and low fibrinogen should raise the suspicion of VITT,
irrespectively on the presence of bleeding or thrombosis. The ELISA
assay for PF4/heparin antibodies have been recommended for the
conformation of VITT, followed by a functional platelet activation assay
[6].

High titer of IgG anti-PF4 antibodies has been described in most cases
with VITT in the literature, with very high OD values in ELISA test, in the
range of 2.0-3.8 [2]. Our patient had slightly lower OD value, however,
the results of functional assay, with the addition of a low and high
heparin dose, were in accordance with previously published study [2],
confirming the diagnosis of VITT.

As we treated this patient before the recognition of VITT and the
publication of the first cases, we could not be aware about efficacy of
high doses of intravenous immunoglobulins in this syndrome [10]. We
used LMWH based on the procoagulant state and suspicion of throm-
bosis, together with the supportive treatment, however, we were unable
stop rapidly progressive intracranial bleeding leading to death of the
patient. Based on current knowledge that VITT behaves like HITT, a total
avoidance of heparin could be reasonable.

Severe bleeding phenotype and lack of thrombosis in patient with
VITT after vaccination with ChAdOx1 nCoV-19 suggests that this new
syndrome may have broad spectrum of clinical presentations. We
believe that the lack of overt thrombosis in this patient does not exclude
the VITT, but emphasizes the need to distinguish VITT from VIITP, a
syndrome with more benign clinical presentation and different
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therapeutic management. The results from the large international reg-
istry might give us more insight into pathogenesis and management of
VITT.
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