CASE REPORT

Fatal intracerebral haemorrhage associated
with thrombosis with thrombocytopenia syndrome
after ChAdOx1-S vaccine

Ana Gémez-Roldés, Miguel Gonzalez-Sanchez, Marta Vales-Montero, Pilar Vazquez-Alen, Yolanda Fernandez-
Bullido, Ana M. Iglesias-Mohedano, Fernando Diaz-Otero, Andrés Garcia-Pastor, Antonio Gil-NUfez

Introduction. The COVID-19 pandemic has had a devastating impact on health, society and economics worldwide.
Therefore, vaccines against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have recently emerged as an
important measure to fight the pandemic. ChAdOx1-S (Oxford-AstraZeneca) is an adenovirus-vectored vaccine that
expresses the SARS-CoV-2 spike protein. It shows an acceptable safety profile. Nevertheless, several cases of unusual
thrombosis and thrombocytopenia have been reported after initial vaccination with ChAdOx1-S mimicking autoimmune
heparin-induced thrombocytopenia. This condition has been called thrombosis with thrombocytopenia syndrome (TTS)
and complications such as intracerebral haemorrhage have been described.

Case report. We present a case of intracerebral haemorrhage after ChAdOx1-S vaccination. Middle-aged patient with no
prior medical history was seen in the emergency room 16 days after the first dose of ChAdOx1-S vaccine with sudden onset
left hemiplegia and severe holocranial oppressive headache. She did not receive heparin treatment in the previous 100
days. Blood test showed moderate thrombocytopenia and a right frontal lobar haemorrhage was seen on computed
tomography scan, computed tomography venography was negative for thrombosis. The presence of antibodies against
platelet factor 4 was confirmed. The patient’s neurological condition progressively worsened. She developed a treatment
resistant intracranial hypertension syndrome and she died three weeks later.

Conclusions. TTS is a rare adverse effect of ChAdOx1-S vaccine, defined by the presence of thrombosis in uncommon
locations. In our case we report an spontaneous intracerebral haemorrhage probable due to the thrombocytopenia
related to probable TTS. It represents a rare clinical presentation of TTS.
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haemorrhage. Thrombosis with thrombocytopenia syndrome (TTS).

Introduction

COVID-19 was recognized as a pandemic by the
World Health Organization (WHO) on March 11th,
2020 [1]. Since then, the disease has increased mor-
bidity and mortality worldwide. As a prevention
strategy, several vaccines have been developed, in-
cluding ChAdOx1-S from the AstraZeneca compa-
ny [2]. This vaccine uses the modified chimpanzee
adenovirus ChAdOx1 as a vector and has shown a
success rate of 81.3% in preventing symptomatic
SARS-CoV-2 infection after the second dose [3].
Following the vaccination of more than 400
million people, the profile of the vaccines has been
found to be safe with a low risk of serious adverse
effects. Within 3 to 30 days following vaccination
with COVID-19 non-replicant adenovirus vector-
based vaccines the thrombosis with thrombocyto-
penia syndrome (TTS) has been reported as a rare
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adverse effect with a cumulative incidence that
ranges from 0.5 to 6.8 cases per 100,000 vaccinees
[1].

The syndrome is defined by the presence of a
thrombosis/thromboembolism in uncommon loca-
tions and marked thrombocytopenia mimicking
heparin-induced immune thrombocytopenia’s, since
in most cases high levels of anti-platelet factor 4
antibodies (PF4) have been identified by enzyme-
linked immunosorbent assay (ELISA) [4,5]. We re-
port a case of intracerebral haemorrhage as a rare
adverse event after ChAdOx1-S vaccination [6].

Case report

A female at around 60 years of age was admitted to
the emergency department on April 27th, 2021,
with sudden onset left hemiplegia and severe holo-
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Figure. Computed tomography scan without contrast that shows a
right frontal lobar haemorrhage (4 cm). Centered midline, no criteria
of intracranial hypertension.

cranial oppressive headache of sudden onset in the
last two hours. She had no history of vascular risk
factors, cardiac or renal disease. The absence of
heparin therapy within the prior 100 days was con-
firmed. First dose of the ChAdOx1-S vaccine was
administered 16 days ago. The physical examina-
tion showed a blood pressure of 120/80 mmHg.
Initially the patient was alert but with moderate
dysarthria, left hemiplegia and forced ocular devia-
tion to the right scoring 16 in the National institute
of Health Stroke Scale (NTHSS).

An urgent cranial computed tomography scan
showed a right frontal lobe haemorrhage without
intracranial hypertension signs (Figure), computed
tomography angiography did not reveal vascular
anomalies underlying the hematoma. Neither were
signs of visible cerebral vein thrombosis on com-
puted tomography venography. Blood test showed
a moderate thrombopenia 51,000/pL (references:
140,000-400,000/puL), with reference values of hae-
moglobin and leukocytes. The coagulation lab re-
sults only showed high levels of D-dimer 2,317 ng/
mL (references: 0-250 ng/mL). In the biochemical
analysis just a slight elevation of alanine transami-
nase (114 U/L; references: 5-31 U/L) and aspartate
transaminase (56 U/L; references: 10-31 U/L) was
found. Ions, renal profile and cardiac markers were
on range. Urinary screening for drugs was negative.

The patient had prior normal values of hematologic
and coagulation parameters in tests performed at
our center during the last five years. She had not
received treatment with heparin or other drugs pri-
or to admission.

The patient’s level of consciousness deteriorated
in the following two hours with an absence of ocu-
lar and verbal responses and flexion of right limbs
at painful stimuli scoring 6 in Glasgow Coma Scale.
As a result, she was evaluated by neurosurgeons
and intensive care unit physicians. The neurosur-
geons decided to drain the hematoma. No vascular
anomalies were observed during the surgery. A
platelet concentrate transfusion was required for
the procedure. Subsequently, she was admitted to
the intensive care unit where a control computed
tomography scan after surgery showed signs of re-
bleeding as well as uncal and subfalcial herniation.
Blood pressure values stayed below 120/80 mmHg.
Computed tomography angiography and venogra-
phy was repeated after surgery with no evidence of
vascular anomalies nor cerebral vein thrombosis.

A progression in the thrombocytopenia and an
increase of D-dimer was observed in the control
blood tests that showed severe thrombopenia
(19,000/pL; references: 140,000-400,000/uL) and
higher levels of D-dimer (3,840 ng/mL; references:
0-250 ng/mL). Conversely, no data of disseminated
intravascular coagulation were found. These tests
did not indicate a disseminated intravascular coag-
ulation. Anti-platelet factor 4 antibodies (PF4) were
detected with ELISA technique suggesting a possi-
ble TTS which was confirmed with heparin-in-
duced platelet activation. Therefore, treatment with
intravenous immunoglobulins from day 2 to 5 (Fle-
bogamma® 5%, 1 g adjusted weight per day) and
methylprednisolone from day 6 to 11 (1 g adjusted
weight per day), no clinical response with either of
the two treatments. No prophylactic anticoagula-
tion was administered.

During her stay at the intensive care unit the pa-
tient developed an irreversible intracranial hyper-
tension syndrome with uncal and subfalcial hernia-
tion with a poor outcome. Limitation of therapeu-
tic effort was decided and immunoglobulin and
corticosteroid treatments were discontinued on the
second day. Palliative sedation was started and pa-
tient finally died on day 21 after the event.

Discussion

We describe the case of a patient with a fatal intra-
cerebral haemorrhage that developed a moderate
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thrombocytopenia with the presence of anti-PF4
antibodies 16 days after the first dose of ChAdOx1-
S wvaccine (Oxford-AstraZeneca). Intracerebral
haemorrhage after vaccination as a rare complica-
tion of TTS has been reported before [6].
Thrombosis with thrombocytopenia is a syn-
drome whose aetiology is thought to be immune-
mediated and it is based on the combined presence
of a thrombosis and new onset thrombocytopenia
within 30 after initial vaccination with ChAdOx1-S
vaccine. A confirmed syndrome requires no alter-
native explanation for the condition (i.e., no hepa-
rin exposure within the previous 100 days) [1].
Vaccination against SARS-CoV-2 virus has
emerged as a rapid and effective prevention strate-
gy in the face of the current pandemic. On Febru-
ary 2021 several cases of unusual thrombotic events
and thrombocytopenia were observed after vacci-
nation with AstraZeneca’s COVID-19 vaccine.
Thromboses reported were cerebral venous sinus
thrombosis or involvement of other unusual terri-
tories, such as venous thrombosis in splanchnic
territory or arterial thrombosis [4,5]. As a result, on
March 15, vaccination with AstraZeneca’s vaccine
was detained by some European countries due to
safety concerns. In Spain, after April 7th, the vacci-
nation was limited for people under 60 years [7].
All published reports of cerebral venous sinus
thrombosis following ChAdOx1-S vaccination
showed severe thrombocytopenia due to a mecha-
nism similar to that observed in autoimmune hepa-
rin-induced thrombocytopenia [8]. Blood tests at
diagnoses usually showed low platelets counts and
high D-dimers values. Most of patients had high
titters of anti-platelet factor 4 (PF4)-heparin anti-
bodies that strongly activates platelets in vitro
without heparin. The presence of anti-PF4-heparin
antibodies detected by immunoassays, in the ab-
sence of heparin therapy, is highly specific for TTS.
An immune mechanism has been suggested in
TTS. This adverse effect could be related to adeno-
virus vector-based DNA vaccines as it has not been
associated with other vaccines against SARS-CoV-2
yet. It has been proposed that as part of an inflam-
matory and immune reaction the vaccination might
induce the formation of autoantibodies against
PF4. In the phase I-1I clinical trials that led to the
approval of the ChAdOx1-S vaccine, no thrombotic
events were detected [2]. The estimated incidence
of TTS is around 1 case per 100,000 vaccinees un-
der the age of 60 [8].
World Health Organization recent advises for
TTS treatments includes avoid the use of heparin
and platelet infusion for individuals with TTS fol-
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lowing vaccination with a COVID-19 vaccine.
WHO recommends the use of Intravenous Immu-
noglobulin and non-heparin-based anticoagulants
(fondaparinux, argatroban or direct oral anti-Xa in-
hibitors) for individuals with TTS anticoagulation
(if no contraindicated) should be started with. Plas-
mapheresis should be considered if thrombocyto-
penia is resistant to these measures [1,9].

Immune thrombocytopenia is a known cause of
intracerebral cerebral haemorrhage specially when
platelet count is below 50 x 10° L. It has been pro-
posed as the etiology of the cerebral spontaneous
bleeding [10]. In this case we ruled out other pri-
mary and secondary etiologies of intracerebral
haemorrhage. The patient showed moderate throm-
bocytopenia and a TTS was confirmed with the
presence of anti-PF4 antibodies. These results sug-
gest that thrombocytopenia was the most probable
cause of brain bleeding in our patient.

In conclusion, we present a case of cerebral
haemorrhage after an immunological reaction of
the ChAdOx1-S vaccine confirmed by laboratory
tests. Some cases of intracranial haemorrhage in
the setting of TTS have been reported so far. This
case highlights an important but fortunately rare
complication of TTS which represents an adverse
effect of ChAdOx1-S vaccine. Although the most
common clinical manifestations of TTS are throm-
bosis, haemorrhagic events can also appear, proba-
bly due to thrombocytopenia, and special treat-
ment considerations must be taken into account.

Further studies are needed to elucidate the
mechanisms underlying this thrombotic and haem-
orrhagic events after ChAdOx1-S vaccine and to
assess better preventive and treatment strategies
for the clinical management of TTS.
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Hemorragia intracerebral fatal asociada al sindrome de trombosis con trombocitopenia
tras la vacuna ChAdOx1-S

Introduccién. La pandemia por COVID-19 ha tenido un impacto devastador en la salud, la sociedad y la economia en el
mundo. Por ello, las vacunas contra el coronavirus del sindrome respiratorio agudo grave 2 (SARS-CoV-2) han surgido
como medida importante para combatir la pandemia. ChAdOx1-S (Oxford-AstraZeneca) es una vacuna vectorizada por
adenovirus que expresa la proteina de espiga del SARS-CoV-2. Se han notificado varios casos de trombosis y trombocitope-
nia inusuales tras la ChAdOx1-S que imitan la trombocitopenia autoinmune inducida por heparina. Esta situacién se deno-
mina sindrome de trombosis con trombocitopenia (STT), y se han descrito casos de hemorragia intracerebral secundaria.

Caso clinico. Presentamos un caso de hemorragia intracerebral tras la vacunacién con ChAdOx1-S. Una paciente de me-
diana edad sin antecedentes médicos de interés fue atendida en urgencias 16 dias después de la primera dosis de ChA-
dOx1-S con una hemiplejia izquierda de inicio repentino y una cefalea opresiva holocraneal grave. No recibié heparina los
100 dias anteriores. El andlisis de sangre mostrd trombocitopenia moderada y en la tomografia computarizada se obser-
vé una hemorragia lobar frontal derecha sin trombosis en |a venografia por tomografia computarizada. Se confirmé la
presencia de anticuerpos contra el factor 4 de las plaquetas en la sangre. La paciente presenté un sindrome de hiperten-
sién intracraneal resistente al tratamiento y fallecid tres semanas después.

Conclusiones. El STT es un efecto adverso infrecuente de la vacuna ChAdOx1-S que se define por la presencia de trombosis
en localizaciones infrecuentes. En nuestro caso, describimos una hemorragia intracerebral espontanea secundaria a la
trombocitopenia desencadenada por el STT. Representa una presentacién clinica poco frecuente del STT.

Palabras clave. Accidente cerebrovascular. Hemorragia intracerebral. Sindrome de trombosis con trombocitopenia (STT).
Trombocitopenia autoinmune. Vacuna ChAdOx1-S. Vacuna COVID-19.
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