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The International Cerebral Venous Thrombosis Consortium
report on cerebral venous thrombosis following vaccination

against SARS-CoV-2

In this issue, Krzywicka and colleagues describe the cases of cere-
bral venous sinus thrombosis (CVST) following vaccination against
SARS-CoV-2 reported to the European Medicines Agency (EMA)
via their post-marketing pharmacovigilance system. They compare
features and outcomes both between different vaccines, and with a
historical dataset from three European hospitals on sporadic CVST
pre-COVID-19 [1].

All the vaccines approved for use in European countries have ex-
hibited a high degree of efficacy for preventing serious illness and
death in what is otherwise often a lethal and disabling disease, and
that context should not be forgotten. It is remarkable that we are in
a position to compare rare complications of vaccination based on
tens of millions of recipients only 18 months on from the first cases
of the disease.

The study represents the largest case series of CVST following
vaccination against COVID-19 yet reported, including 213 cases of
post-vaccine CVST, 114 of whom had thrombocytopenia. The report
adds to previous data that indicate the association of adenovirus
vector-based vaccines, in this case the Oxford AstraZeneca vaccine
ChAdOx1, with an unusual profile of CVST, different from that en-
countered in the pre-COVID-19 era or in association with mRNA-
based vaccines [2-4]. In particular, there was a high incidence of
thrombocytopenia, lower prevalence of traditional risk factors for
venous thrombosis, and higher mortality. It seems likely that most
of the patients with thrombocytopenia had vaccine-induced throm-
botic thrombocytopenia (VITT) [2], although confirmation of this di-
agnosis by detection of platelet factor 4 antibodies was available in
only 15 cases.

Post-marketing surveillance has many limitations, including a
risk of reporting bias. Additional risk of bias is introduced in the
context of the COVID-19 pandemic, for reasons including the un-
derstandably high media profile of vaccines, expedited timelines
and extraordinary public scrutiny of efficacy and safety data (often
by commentators unfamiliar with such data), politicization of vac-
cine approval and delivery, and variation in national vaccination
strategies. As the authors point out, it is possible that notifica-
tion of cases would be more likely in recipients of ChAdOx1, the
vaccine that has received most negative media attention, than for

other vaccines.

See paper by K. Krzywicka et al. on page 3656

The median age of the patients with CVST after an mRNA vac-
cine was 56 years, more than a decade higher than was seen in the
currently reported historical data (45 years) or expected from pub-
lished historical data (37 years in [5]). While this observation might
tempt speculation that CVST preferentially affects older recipients
of mRNA vaccines, in reality it probably reflects no more than the
prioritization of older adults for vaccination across European coun-
tries. The biasing of age distributions by vaccination policy provides
the clearest illustration of the perils of comparing post-vaccine CVST
and historical CVST cases. Even comparisons between different vac-
cines are challenging, as the choice of vaccine has not been random.
There were differences in vaccine approval, availability and prior-
itization schemes in different territories. Initially older individuals
were preferentially given mRNA vaccines in several European coun-
tries, while there were limited data on the safety of the ChAdOx1
vaccine in the elderly.

The authors note that critical information is missing from their
study. They were unable to confirm the accuracy of CVST diagno-
sis. Furthermore, the denominator for the population administered
each of the vaccines investigated is absent. Detail of clinical cases
is very limited and may be selectively reported. While there were
no reported instances of COVID-19 infection among reported post-
vaccine CVST cases, polymerase chain reaction (PCR) test results
were available in only 21%, so an association of some cases of CVST
with COVID-19 infection rather than vaccination cannot be ex-
cluded, although this seems unlikely since thrombocytopenia is not
reported in COVID-19-associated CVST [6].

The report confirms the very high mortality rate of 38% for CVST
following ChAdOx1 vaccination. The relevance of this observation
for decisions regarding vaccination cannot be considered, however,
without taking account of the extreme rarity of this event. The risk
of CVST following a first dose of the ChAdOx1 nCov-19 vaccine is
estimated to be between 5 and 10 cases per million doses (Schulz
etal.,, 2021; [7,8]). Catching COVID-19 is far more hazardous. Even if
we only consider the risk of brain injury, it has been estimated that
around one-third of patients with COVID-19 develop a neurological
or psychiatric diagnosis within 6 months of the infection [9].

This report will be welcome to clinicians seeking data to guide
their management of the entirely new condition of VIT T-associated

CVST, as until recently they had to rely on anecdotal evidence from
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colleagues, case reports and very small series. The large dataset pre-
sented here represents a significant progress in our understanding
of this condition, alongside the smaller but more detailed case series
from the UK [4].
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