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ARTICLE INFO ABSTRACT

Keywords: Background: An association between thrombotic events and SARS-CoV-2 infection and the adenovirus-based
COVID-19 COVID-19 vaccines has been established, leading to concern over the risk of thrombosis after BNT162b2
mRNA vaccines COVID-19 vaccination.

Thromboms- . Objectives: To evaluate the risk of arterial thrombosis, cerebral venous thrombosis (CVT), splanchnic thrombosis,
Pharmacovigilance

and venous thromboembolism (VTE) following BNT162b2 vaccination in New Zealand.

Methods: This was a self-controlled case series using national hospitalisation and immunisation records to
calculate incidence rate ratios (IRR). The study population included individuals aged >12 years, unvaccinated, or
vaccinated with BNT162b2, who were hospitalised with one of the thrombotic events of interest from 19
February 2021 through 19 February 2022. The risk period was 0-21 days after receiving a primary or booster
dose of BNT162b2.

Results: 6039 individuals were hospitalised with one of the thrombotic events examined, including 5127 with
VTE, 605 with arterial thrombosis, 272 with splanchnic thrombosis, and 35 with CVT. The proportion of in-
dividuals vaccinated with at least one dose of BNT162b2 ranged from 82.7 % to 91.4 %. Compared with the
control unexposed period, the IRR (95 % CI) of VTE, arterial thrombosis, splanchnic thrombosis, and CVT were
0.87 (0.76-1.00), 0.73 (0.56-0.95), 0.71 (0.43-1.16), and 0.87 (0.31-2.50) in the 21 days after BNT162b2
vaccination, respectively. There was no statistically significant increased risk of thrombosis following BNT162b2
in different ethnic groups in New Zealand.

Conclusion: The BNT162b2 vaccine was not found to be associated with thrombosis in the general population or
different ethnic groups in New Zealand, providing reassurance for the safety of the BNT162b2 vaccine.

Pharmacoepidemiology

1. Introduction and without thrombocytopenia [4-8]. As a result, there has been

increased public and regulatory concern over the risk of thrombosis

Thrombotic events have emerged as a known and serious compli-
cation of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-
2) infection [1-3]. An association between thrombosis and the adeno-
virus based COVID-19 vaccines; ChAdOx1-S nCoV-19 (Oxford-AstraZe-
neca/Vaxzevria) and Ad26.COV2.S (Johnson & Johnson's Janssen/
Jcovden) has also been established, including thrombotic events with

following the mRNA COVID-19 vaccines, such as the BNT162b2 mRNA
vaccine (Pfizer-BioNTech/Comirnaty, hereafter BNT162b2). New Zea-
land's COVID-19 Vaccine and Immunisation programme began vacci-
nations in February 2021 and almost exclusively uses the BNT162b2
vaccine [9]. Although the Pfizer-BioNTech phase III clinical trials [10]
and subsequent international observational studies [5,11-15] have not
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found an association between the two, thrombotic events have been
reported following the BNT162b2 vaccine through the New Zealand
spontaneous reporting (passive surveillance) system [16] and interna-
tionally [17,18]. Moreover, a self-controlled case series (SCCS) study in
England reported an increased risk of cerebral venous thrombosis (CVT)
and arterial thrombosis during the 15 to 21 days after the first dose of
the BNT162b2 vaccine [6].

Rigorous post-marketing surveillance of the BNT162b2 vaccine is
therefore needed to understand the risk of thrombosis following
immunisation in the population, especially as concern around adverse
events is a leading contributor to vaccine hesitancy [19]. It is particu-
larly important in New Zealand, as the country has a unique de-
mographic, consisting of three main minority ethnic groups, Maori
(indigenous New Zealanders) (16.5 % of the population), Pacific peoples
(Pacific islanders living in New Zealand) (8.1 % of the population), and
Asian (15.1 % of the population), alongside the majority group, New
Zealand Europeans (70.2 % of the population) [20]. New Zealand's
Maori and Pacific peoples were not included in the Pfizer-BioNTech
phase III clinical trials [10] or any subsequent international post-
licensure COVID-19 vaccine studies. Furthermore, Maori and Pacific
peoples are at greater risk of hospitalisation and morbidity from COVID-
19 [21,22], and persistent inequities in health experiences, access, and
outcomes has been observed in these groups, including access to COVID-
19 vaccinations [23-25]. Vaccine coverage has also been traditionally
lower for Maori and Pacific peoples compared to other ethnic groups in
New Zealand [26-28].

New Zealand is uniquely placed to carry out pharmacovigilance of
COVID-19 vaccines in the real-world. Throughout the first year of vac-
cinations, the country had low rates of SARS-CoV-2 in the community,
largely due to the government's commitment to an elimination strategy
[29]. As a result, approximately 95.5 % of the total eligible population
had received at least one dose of the BNT162b2 vaccine prior to the
widespread community outbreak of SARS-CoV-2 from late February
2022 [30]. Given that thrombosis is also associated with SARS-CoV-2
infection, high rates of undetected infection seen in many countries
throughout the pandemic can confound vaccine safety studies. New
Zealand therefore provides an ideal setting to study the relationship
between thrombotic events and the BNT162b2 vaccine. Given the con-
flicting information in the literature, the concern from the public and
regulatory authorities, and the need to understand the association be-
tween thrombotic events and the BNT162b2 vaccine in the New Zealand
population, we conducted a population-based self-controlled case series
(SCCS) study using national electronic health records.

2. Methods
2.1. Study design

We carried out an SCCS study to compare the incidence of an event of
interest in an exposed risk period (e.g., post-vaccination) to all other
“unexposed” periods (the control period) within individuals [31-33].
The observation period began with the start of COVID-19 vaccinations in
New Zealand on 19 February 2021 through 19 February 2022. The study
population comprised all individuals, aged 12 years and older, unvac-
cinated, or vaccinated with the BNT162b2 vaccine who were hospital-
ised with one of the prespecified thrombotic events during the
observation period. We excluded individuals who tested positive for
SARS-CoV-2 infection 31 days prior to the event to remove any potential
bias associated with the increased risk of thrombosis following COVID-
19 [1]. Participants vaccinated with a COVID-19 vaccine other than the
BNT162b2 vaccine were also excluded.

2.2. Prespecified events

We identified four prespecified thrombotic events for inclusion in
this study: arterial thrombosis, cerebral venous thrombosis (CVT),
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splanchnic thrombosis, and venous thromboembolism (VTE), based on
their identification as an adverse event of special interest (AESI) for the
BNT162b2 vaccine COVID-19 vaccine [34]. We used International Sta-
tistical Classification of Diseases and Related Health Problems, 10th Revi-
sion, Australian Modification (ICD-10-AM) diagnosis codes to identify
these events (Supplementary Table S1).

2.3. Data sources

We used a de-identified dataset, prepared by the Data and Analytics
team within the Ministry of Health New Zealand. Prespecified events
were identified from the National Minimum Data Set (NMDS), a national
collection of all public and most private hospital discharges, including
coded clinical data for inpatients and day patients [35]. All New Zealand
citizens (including Cook Islands, Niue, or Tokelau), residents, or in-
dividuals with a work visa that is valid for two years or more, are eligible
for publicly funded health and disability services [36]. The National
Health Index (NHI) number is provided to each person who uses these
services. The Data and Analytics team used the NHI number to link the
hospitalisation information with BNT162b2 vaccination records in the
national COVID Immunisation Register (CIR), a database of all COVID-
19 vaccination information in New Zealand [37]. The CIR also pro-
vides information on the mortality status of vaccinated individuals as it
is linked via the NHI number to the Health Service Utilisation (HSU),
which provides estimates of the New Zealand population. The Pandemic
Minimum Dataset, New Zealand's national notifiable disease repository
for COVID-19, was used to check if an individual tested positive for
SARS-CoV-2 infection during the observation period.

2.4. Exposures

The BNT162b2 vaccine is normally administered as a two dose pri-
mary series (for some people the primary course can be >2 doses), with
the government recommended dosing interval ranging from three to six
weeks at different stages of the vaccine rollout in New Zealand [38-40].
Booster doses were offered from November 2021. These were provi-
sionally approved by Medsafe, New Zealand's medicines and medical
devices safety authority, for use six months after the primary course,
however programme changes reduced this interval to four and then
three months [36]. We classified an individual as exposed after receiving
either a first, second, or booster dose of the vaccine within a prespecified
risk window during the study observation period. Individuals who
received >2 doses as their primary vaccination course were excluded
from the analyses. We combined our analyses for all exposure periods as
the vaccine effect was the same for each dose i.e., the risk was non dose
dependent. The risk period for all events was set as 0-21 days after the
first, second, and booster vaccine doses. This is in line with the approved
3-week interval between the two primary doses [39] and a generally
accepted risk interval for these types of events following COVID-19
vaccination [14]. We also tested the significance of implementing
multiple risk intervals (0-6, 7-13, 14-21 days).

2.5. Statistical analysis

We conducted our primary analysis using the SCCS package con-
structed by Weldeselassie and Farrington [39] within the R statistical
package [40]. The SCCS models were fitted with a conditional Poisson
regression model to estimate incidence rate ratios (IRRs) and 95 %
confidence intervals (CIs) for the thrombotic events within the exposed
risk period compared to the control (unexposed) periods. Since this
method involves within person comparisons, time-invariant con-
founders such as sex, ethnicity, and underlying health conditions, are
automatically adjusted for [41].We tested the significance of the time-
invariant effect modifiers; ethnicity, gender, and age group on the
model. We compensated for time varying confounders by adjusting for
seasonality (4 seasons in the New Zealand calendar year) as the risk of a
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thrombotic event may follow a seasonal pattern [42-44]. Only the
summer boundaries were implemented for CVT due to the scarcity of
events. We also performed subgroup analyses to estimate the IRRs in
different ethnic groups in New Zealand.

2.6. Sensitivity analyses

The standard SCCS model carries several assumptions, one of which
is that events should arise independently within individuals [31]. This
was tested using the Fleming-Harrington cumulative hazard plot. Only
the first hospitalisation event was included in the model if this
assumption was violated. Another assumption is that the occurrence of
an event does not influence the probability of exposure [31]. To test this,
we plotted a histogram of the time between vaccination and the
occurrence of an event to determine whether the occurrence of a
thrombotic event affected the timing of exposures e.g., results in an
individual delaying or cancelling vaccination (the healthy vaccine bias).
We introduced a pre-exposure risk period to compensate for any delays
in vaccination and tested the significance of the event-dependent ex-
posures on the model. We varied the length of the pre-exposure periods,
between 2 and 42 days, and examined the impact on the relative inci-
dence in both the pre-exposure and risk periods. If the event dependent
exposure was not compensated for i.e., the delay in vaccination was
prolonged, we implemented an extension of the SCCS method: the SCCS
model for event-dependent exposures [45,46]. This model assumes that
after every event, vaccination can be delayed or cancelled in an un-
specified manner. As such, only exposures preceding the event were
included in this model. We applied the modified SCCS for event
dependent exposures using the R function “eventdepenexp” in the R-
package “SCCS” [46].

The other form of event-dependence is when an event is associated
with or is a death. In the standard SCCS model, deaths censor the
observation period which violates the assumption that events should be
independent of the observation period (event-dependent observation)
[31]. Deaths caused by an event complicate the model but can provide
useful information about the timing of the event. To investigate, we
plotted a histogram of the data to visualise if there was event clustering
at the end of the observation period and calculated the number of deaths
that occurred after each event. We examined the significance of this on
the SCCS model. If we observed both event dependent observations and
an association between death and the events of interest (event depen-
dent exposures), we implemented a recently proposed modification to
the SCCS method [33]. This method was developed specifically to
compensate for both event-dependent exposures and high-event related
mortality associated with some AESI following COVID-19 vaccinations.
The model assumes that all deaths are related to the events observed and
uses the planned end of observation rather than the date of death as the
end of the observation period.

Table 1
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2.7. Ethics approval

This observational study did not require informed consent since we
used deidentified data to conduct our analyses. As such, we received an
exemption from the Health and Disability Ethics Committee (HDEC) of
New Zealand (Reference #: 11950).

3. Results
3.1. Patient demographics

The demographics of all individuals, aged 12 years or older, hospi-
talised with one of the prespecified thrombotic events from the 19
February 2021 through to 19 February 2022 are presented in Table 1. A
total of 6039 individuals were identified, including 5127 (84.9 %) with a
hospital diagnosis of VTE, 605 (10.0 %) with arterial thrombosis, 272
(4.5 %) with splanchnic thrombosis, and 35 (0.6 %) with CVT. There
were 4439 (86.6 %) of 5127 individuals diagnosed with VTE, 520 (86.0
%) of 605 individuals diagnosed with arterial thrombosis, 225 (82.7 %)
of 272 diagnosed with splanchnic thrombosis and 32 (91.4 %) of 35
individuals diagnosed with CVT that received at least one dose of the
BNT162b2 vaccine.

As of 19 February 2022, approximately 95.5 % of the eligible pop-
ulation in New Zealand (or 4,685,351 individuals), aged 12 years or
older, had received at least one dose of the BNT162b2 vaccine. This
equates to 86.0 % (or 490,851 individuals) of Maori, 88.2 % (or 252,881
individuals) of Pacific Peoples, 89.9 % (or 2,457,182 individuals) of NZ
European and 89.9 % (or 538,175 individuals) of Asian, aged 12 years
and older, having received at least one dose of the vaccine during the
study period.

3.2. Association between thrombotic events and the BNT162b2 vaccine

Compared with the control, non-exposure period, the IRR (95 % CI)
of VTE, arterial thrombosis, splanchnic thrombosis, and CVT were 0.87
(0.76-1.00), 0.73 (0.56-0.95), 0.71 (0.43-1.16), and 0.87 (0.31-2.50),
respectively, in the 21 days following either the first, second or booster
dose of the BNT162b2 vaccine in the general New Zealand population
(Table 2 and Fig. 1). The IRR (95 % CI) of VTE, arterial thrombosis, and
splanchnic thrombosis in the Maori and Pacific subgroup were 0.85
(0.66-1.10), 1.27 (0.58-2.75), and 0.55 (0.17-1.77), respectively. The
IRR (95 % CI) of CVT could not be calculated in this subgroup as there
were too few events observed. The IRR (95 % CI) of VTE, arterial
thrombosis, splanchnic thrombosis and CVT in the New Zealand Euro-
pean, Asian, and other subgroup were 0.85 (0.73-0.99), 0.55
(0.39-0.78), 0.73 (0.42-1.26), and 1.10 (0.35-2.93).

3.3. Sensitivity analyses

Table 3 presents the significance (p-value) of the effect modifiers
(ethnicity, gender, and age), seasonal effect and the effect of the SCCS

Baseline demographics of 6039 individuals hospitalised with a diagnosis of one of the prespecified thrombotic events, 19 February 2021 through 19 February 2022,

New Zealand.

Arterial thrombosis (%)

Cerebral venous thrombosis (%)

Splanchnic thrombosis (%) Venous thromboembolism (%)

Diagnosed 605 (10.0) 35 (0.6)
Deaths 119 (19.7) <6°
Vaccinated with >1 dose of the vaccine 520 (86.0) 32 (91.4)
Modal age group 76-101 46-55
Sex Male 332 (54.9) 15 (42.9)

Female 273 (45.1) 20 (57.1)
Ethnicity Maori and Pacific 118 (19.5) <6

NZ European, Asian, and other 457 (75.5) 21 (60.0)

Unknown 30 (5.0) 8 (22.9)

272 (4.5) 5127 (84.9)
71 (26.1) 980 (19.1)
225 (82.7) 4439 (86.6)
66-75 76-103
162 (59.6) 2510 (49.0)
110 (40.4) 2617 (51.0)
57 (21.0) 868 (16.9)
186 (68.4) 3942 (76.9)
29 (10.7) 317 (6.2)

2 Events with fewer than six occurrences have been suppressed for privacy reasons.
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Table 2

Incidence rate ratios (95 % confidence intervals) of the prespecified thrombotic
events in the 0-21-day risk period after exposure to the first, second or booster
dose of the BNT162b2 vaccine in the general population and different ethnic
groups in New Zealand, 19 February 2021 through 19 February 2022.

Outcome No. of Incidence rate ratio” (95
events % CI)
Arterial thrombosis
General population (all Baseline 605
groups) 0-21 65 0.73 (0.56 to 0.95)
days
Maori and Pacific Baseline 118
0-21 8 1.27 (0.58 to 2.75)
days
European NZ, Asian, and Baseline 662
other 0-21 54 0.55 (0.39 to 0.78)
days
Cerebral venous thrombosis
General population (all Baseline 35
groups) 0-21 <6” 0.87 (0.31 to 2.50)
days
Maori and Pacific Baseline <6
0-21 - -
days
European NZ, Asian, and Baseline 21
other 0-21 <6 1.01 (0.35 to 2.93)
days
Splanchnic thrombosis
General population (all Baseline 272
groups) 0-21 26 0.71 (0.43 to 1.16)
days
Maori and Pacific Baseline 57
0-21 <6 0.55 (0.17 to 1.77)
days
European NZ, Asian, and Baseline 215
other 0-21 23 0.73 (0.42 to 1.26)
days
Venous thromboembolism
General population (all Baseline 5127
groups) 0-21 641 0.87 (0.76 to 1.00)
days
Maori and Pacific Baseline 1113
0-21 107 0.85 (0.66 to 1.10)
days
European NZ, Asian, and Baseline 4259
other 0-21 534 0.85 (0.73 to 0.99)
days

Note: Only the first event experienced by an individual is included.
# IRRs were calculated using Poisson regression and adjusted for seasonality.
b Events with fewer than six occurrences have been suppressed for privacy
reasons.
¢ The IRR was not calculated as there were too few events observed.

assumptions on the analysis. Each of the effect modifiers returned non-
significant effects for all outcomes. There was a seasonal effect present
for all thrombotic events except CVT. The number of thrombotic events
observed in each season is outlined in Supplementary Table S2. For all
outcomes, the lowest proportion of events were diagnosed in a hospital
setting during the summer months in New Zealand (November 2021
through February 2022).

There was a clustering of events (event dependent events) for all
outcomes (Supplementary Fig. S1). As such, only the first hospitalisation
event was included in the analysis. For all events except CVT, the event
dependent exposures observed had a significant effect on the model
(Table 3). There was a decrease in the number of events immediately
before vaccination, indicating the presence of event dependent expo-
sures (Supplementary Fig. S2a-d). The event dependent exposures
observed for these events were not fully compensated for by imple-
menting a pre-exposure period (2-42 days) (Supplementary Fig. S3a-d).
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We therefore implemented an extension to the standard SCCS model
previously described [45,46], for VTE, arterial thrombosis, and
splanchnic thrombosis. We also observed a significant association be-
tween the number of deaths and the occurrence of VTE (Supplementary
Fig. S4) and implemented an adaption to the event dependent exposure
model that accounts for high-event related mortality [33]. The final
SCCS model used for each event of interest is presented in Table 3.

4. Discussion

This nationwide SCCS study did not find evidence of a significantly
increased risk of arterial thrombosis, CVT, splanchnic thrombosis, or
VTE in the 21 days following the first, second, or booster dose of the
BNT162b2 vaccine during the first year of COVID-19 vaccinations in
New Zealand (19 February 2021 through 19 February 2022). We also
observed no increased risk of developing a thrombotic event following
vaccination across different ethnic groups in the country, including
Maori (indigenous New Zealanders) and Pacific peoples. We observed a
large reduction in events prior to and following vaccination, high-
lighting the presence of the healthy vaccine effect in our study [47].

These findings are consistent with other population based post-
market studies that observed no increased risk of developing thrombo-
embolic events following receipt of the BNT162b2 vaccine [5,11-15].
Conversely, a SCCS study based in the United Kingdom (UK) by
Hippisley-Cox, et al found an increased risk of CVT and arterial throm-
bosis 15-21 days after a first dose of the BNT162b2 vaccine [6]. How-
ever, the IRR for arterial thrombosis was low (1.06) and confidence
intervals near 1.00 (1.01 to 1.10). Additionally, the confidence intervals
for CVT were wide (1.39 to 9.29) due to the small number of events (6
events) observed in the study, limiting the conclusions that can be made
from that study. Furthermore, only vaccinated participants (first dose
only) were included and the study used a pre-risk period of 28 days to
compensate for event-dependent exposures observed. Our findings
suggest that due to the often-serious nature of these thrombotic events,
the delay in vaccination can be prolonged and high-event mortality is
sometimes observed. This can introduce bias and we implemented a
modified SCCS method that was proposed specifically for COVID-19
vaccine safety studies, to account for both delays in vaccination and
high-event related mortalities [33].

New Zealand provides a unique setting and population to study the
safety of the BNT162b2 vaccine. Firstly, the country had limited to no
COVID-19 cases for the first two years of the pandemic due to the gov-
ernment's effective execution of an elimination strategy [29]. This co-
incides with our study period and allowed us to have confidence in the
pharmacovigilance of the BNT162b2 vaccine since there were minimal
cases of COVID-19 in the community. Therefore, it is unlikely that any
adverse events observed following immunisation were a result of
infection. Secondly, New Zealand has had high vaccination coverage
and at the time of this study, approximately 95.5 % of the eligible
population had received at least one dose of the BNT162b2 vaccine.
Thirdly, we used a large and complete dataset which included infor-
mation on all public and some private hospital discharges, which was
linked to data on all participants who received a first, second, or booster
dose of the BNT162b2 vaccine in New Zealand. Notably, during the
study period, the adult formulation of the BNT162b2 vaccine was made
freely available to all individuals in New Zealand aged 12 years and over
as a primary vaccination course, and for individuals aged 18 years or
older as a primary course and as a booster, regardless of whether they
were eligible for publicly funded health and disability services.

The use of the SCCS method also has its advantages compared to a
standard cohort or case-controlled methods in that it involves within-
person comparisons which allows for controlling fixed characteristics
such as sex, ethnicity, and underlying health conditions. We also
adjusted for seasonality to account for any variation for the risk of
thrombosis at different times of the year [42-44]. We carried out robust
sensitivity analyses to assess the assumptions of the SCCS method and
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Fig. 1. Incidence rate ratios (95 % CI) of the prespecified thrombotic events in the 0-21 days after exposure to the first, second or third dose of the BNT162b2 vaccine
in the general population (all ethnic groups) and different ethnic groups in New Zealand, 19 February 2021 through 19 February 2022. Note: The IRR of CVT in the
Maori and Pacific subgroup was not calculated as there were too few events observed.

Table 3

The significance (p-value) of the effect modifiers, seasonal effect and SCCS assumptions on the analyses, and the final model configurations utilised to calculate the

incidence rate ratios for each thrombotic event.

Arterial thrombosis Cerebral venous

Splanchnic thrombosis

Venous thromboembolism

thrombosis
Seasonal effect 0.010 0.897 0.003 <0.001
Dose dependence 0.512 0.346 0.650 0.049
Age effect modifier 0.077 0.319 0.137 0.470
Ethnicity effect 0.879 0.295 0.504 0.639
modifier
Gender effect modifier ~ 0.107 0.428 0.230 0.493
Event dependent <0.001 0.075 0.010 <0.001
exposure
Event dependent <0.001 0.067 <0.001 <0.001
count
Event dependent 0.160 = 0.329 <0.001
impact
Final model Event dependent exposure Standard SCCS model Event dependent exposure Adaption to the event dependent exposure model for high event-
implemented model” model related mortality®

# There were too few counts to calculate this number.
b Event dependent exposure model developed by Farrington et al. [45,46].

¢ Adaption to the event dependent exposure model for high event-related mortality developed by Ghebremichael-Weldeselassie et al. [33].

accounted for both thrombotic event-dependent exposures and high-
event mortality observed in our models. We included unvaccinated in-
dividuals as these cases can provide information on the timing of events,
as the absence of vaccination may indicate cancellation of vaccination.
Failure to consider the magnitude of the healthy vaccine effect or the
association between the occurrence of an event and death would have
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led to bias in the estimation of the baseline risk, and a subsequent
increased risk of thrombotic events after vaccination compared to this
baseline period. Finally, an important strength of our study was the
ability to understand the safety of the BNT162b2 vaccine in all popu-
lation subgroups in New Zealand. Our finding of no increased risk across
different ethnic groups including Maori and Pacific peoples, can provide
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reassurance to the public and policy makers on the safety of the vaccine,
especially as these groups were not represented in the BNT162b2 vac-
cine phase III clinical trials [10].

Our study is subject to several limitations. Firstly, we relied on
hospital diagnosis codes to define our outcome measures and assessment
of clinical records was not conducted to validate the diagnoses or codes
used. Secondly, we were limited in the length of our study period.
Although we followed individuals for a full year, extremely rare con-
ditions such as CVT are difficult to detect, especially in New Zealand
which has a relatively small population size (approximately 5.1 million
people) [48]. Furthermore, the effects of any seasonal variation in the
model may not have been fully adjusted for as this was based on a one-
year cycle. Thirdly, our study used hospital discharge information only,
including coded clinical data for inpatients and outpatients. Although
many of the thrombotic events evaluated in this study can be serious and
involve hospitalisation, some events, for example deep vein thrombosis
(DVT), are typically treated in the primary care setting. As such, di-
agnoses made in primary care are not be included in our analyses and
the incidence rates for certain events could be underestimated.

5. Conclusion

There was no observed association between the BNT162b2 vaccine
and arterial thrombosis, CVT, splanchnic thrombosis, and VTE,
requiring hospitalisation, during the 21 days following immunisation in
the general population or in different ethnic groups in New Zealand.
Therefore, this study provides reassurances on thrombotic safety of the
BNT162b2 vaccine in both an international and New Zealand specific
context. Further studies, with substantial population sizes are needed to
assess the risk of CVT, which is an extremely rare event.
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