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4 Abstract

Title

Thromboembolic events andhrombosis with thrombocytopenia after COVID-19 infection
and vaccination in Catalonia(Spain) and the UK

Version and Datéversion 1.0, 9th June2021

Name and affiliation of main authddaniel PrieteAlhambra(University of Oxford Erasmus M¢

Rationale and background:

Venous (VTE) and arteriahtomboembolisnfATE), alone and with concurretitrombocytopenia
arebeinginvestigated in association wigtomeCOVID-19 vaccines.

Research question and objectives

Thecurrent reportontains resultenthree Objectives (2, 3, and partial results foaglpart of a
larger study

2) To estimate the incidence sé¢lected embolic and thrombotic events of intesesing persons
vaccinated against SARSoV-2 at7, 14, 21, and 28 day®stvaccination

3) To estimate incidence rate ratios for selected embolic/thrombotic events of interest amongst
people vaccinated against SAR®V-2 compared tpreviously estimatetdackground rates

4) To estimate the incidence thifese same everasnorg patients with COVIBL9 at 30, 60, and

90-daysafter infection/diagnosis
Study design

We perforneda European internationaletwork cohort study using ddt@m 2 European

countries Spain, and the United Kingdom (UK)
Population

All people aged=20in Spain or >=30 in the UKaccinated with >=1 dose ahy COVID-19
vaccine (27/12/20209/05/202Xfor Spain, 8/12/202®/03/2021 for UK dafa COVID-19
diagnosis 1/09/2020/03/2021for Spain ORpositive PCR test against SAR®V-2 1/9/2020
28/2/202 in UK data and all in the database on 1/01/2@47both countriesSensitivity analyses
were conducted focused &) people with at least one year of data visibility befodex dateand
2) background ratefocused on general populatianth at leasbne healthcare visit after 1/1/2017
(only for the UK analyses)



Variables
Patientdemographics, dalth conditions and medicatisusewere extracted

Outcomes of interest includ&dr'E (deep vein thrombosiBVT, pulmonary embolisr?E cranial
veinthrombosisCVT, visceralvenousthrombosisklone and in combination wittbncomitant
thrombocytopenidi.e. thrombosighrombocytopenigyndromed TS), ATE (myocardial infarction

or ischemic strokethrombocytopenia, and thrombosigth-thrombocytopenidTTS).
Data sources

This report includes data frormimary carecomputerisedecordsrom CataloniaSpain(SIDIAP),
and the WitedKingdom(CPRD GOLDand CPRD AURUN. Thecontributing data sourcegere
mapped to th®©bservational Medical Outcom@srtnership (OMOP) Common Data Model.

Study size

All the individuals satisfying the eligibility criteriand registered in contributing databasese

included.Thisincluded the following number/s of people:

1 945,941 BNT162b2 (778,534 withddses), 426,272 ChAdOx1 recipier2®2,710with a
COVID-19diagnosisand 4,570,149eneral populatioparticipantfrom Spain

1 1,661,139 BNT162b2l dose) and,,868,767 ChAdOx{1 doselaccinees299,311 people
with a PCR+ test foBARSCoV-2; and 2,29((37 people from th&lK general population

Data analyss

Outcome rates were estimated for recipients of the ChAdOx1 or BNT162b2 vagithias/-, 14,
21-, and 28 days after each dose where applicdb®d-day period was used for BNT162b2 in
Spain, as most received & Bose 3 weeks after the fir§ollow up was for 28 60- and 9@day
periodsfollowing COVID-19 diagnosis (Spain) oopitive test (UK), with 9@ay as primary
analysis. Bickground ratesere estimatedh the general populatidior the period20172019.
Indirectstandardiation was used to account for aggx differences, and standardizecidence
ratios (SIR)and [95% onfidence intervalsjepotedfor each cohort and outcom®@ll analyses
were conducted in a distributed network fashion, and all analytical caglailableat:

https://gthub.com/oxfordpharmacoepi/CovidVaccinationSafetyStudy

Results


https://github.com/oxford-pharmacoepi/CovidVaccinationSafetyStudy

All study results, including characterisatj@gesex stratified incidence ratemdSIRsand
sensitivity analyses, are reported in fulbivo interactive websit®

1 Spanish datéhttps://livedataoxford.shinyapps.io/SidiapCovidVaccinationStudy/

7 UK data:https://livedataoxford.shinyapps.io/CovidVaccinationSafetyStudy/

All vaccinated cohorts were oldand had higher comorbidity than both the general population and
COVID-19 onesBNT162b2 vaccinees were almost 15 years older on average compared to those
vaccinated with ChAdOx1 in Spain. However, both vaccinated cohorts very similar in terms of
socicdemographics and clinical characteristics in UK d&taccine uptake varied over time in both

countries.

Resultsfor VTE from Spain showe&IRsof 1.29 [1.131.48] and 0.90 [0.74.07]after 1 and 2
dosesnf BNT162b2 and 1.15 [0.83L.58] after firstdoseChAdOx1.Equivalent SIR for COVIB19
was 8.04 [7.38.78].Data from the UK were in line with these, witiRs forVTE 1.09 [1.00
1.20] forfirst-doseBNT162b2and1.07 [0.981.18]following first-dose vaccination wht
ChAdOxZ, andSIR 8.08 [7.488.72] after testing positive f0BARS Cow-2 infection The potential
excess rislof VTE seemed driven by PE, with SIR®5 [1.021.55] and 0.87 [0.67.14] after
and 29dose BNT162b2and 1.01 [0.60.71] after firstdose ChAdOx1 in Spain; and SIB1.21
[1.07-1.36]and1.23 [1.091.39] afteronedose BNTL62b2 and ChAdOxfespectivelyin UK data.
The estimated SIRs for PE after COVID diagnosis in Spain and test+ in the UK wEs@7
[13.82 to 16.8Fand15.31 [14.0816.65]respectivelyLess common venous events ware rare
for analysis, with <5 cases in all cohorts in primary analyses. Apeeified analysief UK data
resulted in 5 events of CVST following ChAdOx4& 3 expeted in the general population, with a
resulting SIR of 2.21 [0.9@.91].

ATE rates postaccination were similar if not lower than those seen in the background population,
both in Spanish and UK dat@onversely, rates pe§&OVID-19 were higher thaexpected for

ischemic stroke but not Ml in Spain (SIR 1.49 [£275]). This did not replicate in UK data (SIR

for stroke after PCR%.05 [0.611.81].

Thrombocytopenia rates welnegherthanexpected following BNT162b2 (SIR 1.35 [1-:3041]
after first dse, 1.19 [1.141.25]) but not ChAdOx1 (SIR 1.03 [0.94314] after first dose) in Spain.
The opposite was seen in UK data, with SIR 0.99 [A.94] after BNT162b2 and 1.25 [1-1931]
after ChAdOx1Rates of immune thrombocytopenia were similar to backgtan Spain, but
higherthanexpected in the UK: SIR 1.74 [1.4589] following BNT162b2 and 2.01 [1.23.19]
after ChAdOx1TTS events werereryrare SIRs for VTETTS was1.20 [0.602.40] after #dose
10
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BNT162b2 in Spain, and.86 [0.391.92] in the UK;and1.09 [0.522.29] following ChAdOx1 in
the UK (n<5) in SpainATE-TTS post firstdose BNT162bkad a SIR of 0.45 [0.28.87] after in
Spain, ana<5 in the UK. Only UK data allowed for the analysis of ATES postChAdOx1 (n<5
in Spain), resulting in RV 1.57 [0.653.78] overall, and 2.21 [0.99.91] for strokewith-
thrombocytopenia.

Conclusions

This is the largest analysis of VTE, ATE and TTS following vaccination and infection with SARS
CoV-2to date including>1.3 million and>3.5 million vaccineefrom Spain and the UK, and
>220,000 and almost 300,000 COVID patients respectivelyaccinated peoplevereoverall

older and with more comorbidity than the general populafdthoughsimilar in the UK, those
vaccinated with BNT@2b2 were older than those receiving ChAdOx1 in Spain. This is in line with
published vaccination strategies in both countli@sng the study periodvhilst the UK prioritised

by ageand vulnerabilityregardless of vaccine type, Spain prioriti€SdtAdOx1for young people

<55 before March to themse itfor the 60-69 thereafter.

We identified a potential but smdld%-30% relativeincreasean risk of VTE following both
BNT162b2 and ChAdOx1 vaccinegpparently driven by a highéranexpected rate of PE
following vaccination. This compared to a more theolfl increase in risk of VTE and a 16ld
excess risk of PE following COVH29 diagnosis/test+, which offsets any raiibutable to
vaccinesCVST was very rare and fourmd a potential risk only in sensitivity analyses of UK data.
Other-less commonvenous events were too uncommon and not associated with vaccihtion.
risk of ATE was observed following either vaccine in any of both largernts whilst strokes were
more common than expected following COVID diagnosis in Spain (but not in the UK).

Thrombocytopenia and immune thrombocytopenia wesee common than expected based on
background rates following both vaccines but not consistdmith databasebinally, TTS was

very uncommon and no increase in risk was observed with either vaccine, with the exception of
stroke with thrombocytopenia, which had a higtiemexpected rate following ChAdOx1 the

UK dataset.

All the above resudt were obtained after taking into account difference®aicdemographics
between vaccinated, infected, and general population cohorts. However, no adjustment was
attempted for comorbidity or previous use of mediciMise research is therefore needed t

account for residual confounding in the observed associations.
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5 Amendments and updates

There have been no formal amendments to the protocol so far.

Number Date Section of study | Amendment or | Reason
protocol update

1

2

é

12



6 Milestones

Milestone Planned date
Approval Study Protocol by EMA March2021
<Registration in the EU PAS registel March 2021
Start of data collection February2021
End of data collection May 2021

Draft report July 2021

Final study reporaccepted by EMA | August 2021
Manuscript to be provided to EMA | September 2021
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7 Rationale and background

7.1 VTE, ATE and TTS among individuals vaccinated againsor infected with
SARS-CoV-2, compared to background ratesn the general population

Various vaccines for coronavirus dise@§d49 (COVID19) have been authorised by regulators
including the European Medicines Agency, the Food and Drug Administration in the United States,
and the United Kingdom Medicines and Hieeare products Regulatory Agency following phase 3
clinical efficacy trials. Millions of individuals have since received one of these vaccines.

One particulasignalof interestis a potential excess risk embolic and thrombotic evenigth
concurrenthrombocytopeniaAt the time of writing fate June2021) case reports bfood clots in
some cases with concurrent thrombocytopenia, have beearseag individuals vaccinated with
the AstraZeneca COVIB19 vaccinegChAdOx1

We havepreviously reported (Report #1) background rates of venous (VTE) and arterial
thromboembolic events (ATE), as wellthsombosis with thrombocytopenia syndrome (TTS) in
almost 26 million people from 6 European countries.

Here,we provide estimates dheincidence oVTE, ATE, thrombocytopenia, anfTSin theup to
28 days followingvaccination withChAdOx1or BNT162b2 Wecompared these with historical
pre-pandemigbackgroundyates in the general populatiand,to provide additional contexteport
on ratesof the same eventsn the up to 9aday period followingadiagnosis of or @ositive RF
PCR test for SARE0V-2 infection

14



8 Research question and objectives

Objective 1was reported previouslithe objective covered in the current progress ref@rg

2) To estimate the incidence ofelected embolic and thrombotic events of interesimong
persons vaccinated against SARE0V-2 at7, 14, 21, and 28 days

3) To estimate incidence rate ratios for selected embolic/throbotic events of interest
amongst people vaccinated against SARSoV-2 compared to background rates as
estimated in Objective #1

4) To estimate the incidence of venous thromboembolic events among patients with COVID
19 at 30, 60, and 90 days.

Objective 4 will be reported in full in all contributing data sources in a subsequent report, but are
reported here in the databases prioritised for the analysis evgushation rates to provide
context on the counterfactual risk to be expected aft@nfaction with the virus vaccines protect

against.

Other objectives will follow in subsequent reports, namely:

5) To calculate the risks @@OVID-19worseningstratified by the occurrence ofvanous
thromboembolic event

6) To assess the impact 0§k factorson the rates ofenoushromboembolic even&mong
patientswith COVID-19.

7) To develop aneéxternallyvalidate patientevel prediction models forenoushromboembolic
eventdfor patientswith COVID-19.

8) To estimate the incidence afterialthromboembolic events among patients with CO\IMDat
30, 60, and 96days.

9) To calculate the risks of COVHD9 worsening stratified by the occurrence of an arterial
thromboembolievent.

10)To assess the impact of risk factors on the rates of atter@shboembolievents among
patients with COVIB19.

11)To develop and externally vahte patiertevel prediction models for arteritdiromboembolic
events for patients with COVHR9.

15



9 Research methods

9.1 Study design
An observational cohort study using routinebyllectednhealth care data mapped to the
Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM).

9.2 Setting
9.2.1 Countries

Datasets from Spain and United Kingdom infedthe analysesontained in this repo(see
section9.4 Data Sources for more details).
9.2.2 Study period

The gudy periodfor the study of vaccinated and COVI® cohortovered fronSeptember 2020
to 26" May 2021 for Spain and fro®eptember 2020 tmid-March2021for UK data.Vaccination
datastartedon 27thDecembe2020 in Spain and™8December 2020 in the URhe study period
for estimating the background incidence of events of interess ftart the £' January 201and
end on 31 December 2019

9.2.3 Study cohorts

The followingfour cohortsweredefined:

1 Two mutually exclusive vaccinated cohorts included people vaccinated with either
ChAdOx1 or BNT162b2 betweel¥™" December 2020 anth" May 2021 in Spainand
betweers” December 2020 and"@larch 2021in the UK

1 A third cohort consisted of people nevdiagnosedvith SARSCov-2/COVID-19 identified
by afirst diagnostic code betwe&eptember 2020 and late May 2025pain, and by a
first positiveRT-PCR test between 1 September 2020 and 28 Februaryr20#1 UK

1 The fourth cohortvasa general populatioone, used for the estimation lzdickgroundates.
It included peopleegistered in the contributing datababetveen 1 January 2017 and 31
Decenber 2019

All participants were required to be ag&dlyears or older in Spanish daB® {ears or olden the

UK) and, for the primary analysit) haveat leastl year of prior history availabl®articipantslid

not contribute to an analysis if they had the same event recorded in the year before their index date.
Sensitivity analyses were conducted removing the requirements of a year of prior history and, for

the background populatiormposinga primary carevisit or healthcareontact(in UK data only).

16



9.2.4 Follow-up

Follow-up went from cohoHspecificindex date and until the first of: outcome of interest, loss to
follow-up, 21-day postvaccine (Spain), 28ay postvaccine (UK), 96day postdiagnosis of
COVID-19, or end of the study period.

Index dates were as follows:

1 Date of administration of a COVHR9 vaccine for the vaccine cohorts. Two doses of BNT
vaccine were observed in Spain (but not in the UK), entbnt rates estimated using a time
varying exposure, with index date therefore moved to each administration date.

1 Date of first diagnosis (Spain) or first FACR test positive (UK) of COVIE1L9

1 Fixed (1/1/2017) or anchored (first healthcare visit aftef20/17) index date for the
estimation of background rates. Tloemer was used for Spanish data, anddkier

(anchoring) for UKbased analyses, with sensitivity analyses applying the former also in UK

9.3 Variables
9.3.1 Study outcomes

Full concept sets for all study outcomes are available in the attAgipeshdix 1.

9.3.1.1 Venous thromboembolic events

In aprimary analysisyenous thromboembolic eve(tsTE) were identified by diagnostic codes for
pulmonary embolism or deep vein thrombokisa secondary analysis pulmonary embol{Bg)

and deep vein thrombogBVT) wereassessed separately.

9.3.1.2 Arterial thromboembolic events

In the primary analysis reerial thromboembolic eventsere identifiedby anacute myocardial
infarction or acutéschemic strokeln a secondary analysseute myocardial infarctioandacute
ischemic strokevill be assessed separately.

9.3.1.3 Other thromboembolic events

We identified the occurrence of the following outcomes identified as potential safety signals
associated with some COWIIDO vaccines:

1. Cerebral venous thrombosis

2. Splenic vein thrombosis

3. Splenic artery thrombosis

17



Splenic infarction

Hepatic vein thrombosis
Hepatic artery thrombosis
Portal vein thrombosis

Intestinal infarction

© 0o N o g bk

Mesenteric veinthrombosis
10.Celiac artery thrombosis

11.Visceral vein thrombosis

9.3.1.4 Coagulopathy andthrombocytopenia

We ascertained the occurrence of the following events identified as potential safety signals
associated with some COVAIO vaccines:
1. Disseminated intravasculapagulation
Immune thrombocytopenia
Thrombotic thrombocytopenia purpura
Heparirinduced thrombocytopenia
Thrombocytopenia

S T

Thrombocytopenic purpura

9.3.1.5 Thrombosis-thrombocytopenia syndromes(TTS)

We looked af TS asthe ceoccurrence oéach of the thromboembolic events in 9.3.1.1 and 9.3.1.3
in combination withthrombocytopeniaCo-occurrence was defined tsombocytopenia

identified/recorded within 10 days before/after the diagnosis of the thrombotic event

9.3.2 Characteristics of study participants

9.3.2.1 Demographics

Patients” age at index date and sex will be identified.

9.3.2.2 Health conditionsand medications usere-index date

Prevalenc®f key health conditionas recorded any time before index date are reportexhfdr
study cohortn Table 1. Similarlymedications usas recordeth thesix monthsbefore index date
are reported in Table 1.

The list ofselected conditions and medicines is as follows:

18



Autoimmune disease

Antiphospholipid syndrome

Thrombophilia

Asthma

Atrial fibrillation

Malignant neoplastic disease

Diabetes mellitus

Obesity

Heart disease

Hypertensive disorder

Renal impairment

COPD

A =/ =/ =A =4 A A 4 A 4 =4 4

Dementia

The list of selected medicinesed in the énonth period before index amelported here includes:

Non-steroidal anti-inflammatory drugs

Cox2 inhibitors

Systemic corticosteroids

Antithrombotic and anticoagulant therapies

Lipid modifying agents

Antineoplastic and immunomodulating agents

Hormonal contraceptives for systemic use

Tamoxifen

A = =4 =A = =/ =A =2 =

Sex hormones and modulators of the genital system

Additionally,

after stratification by ge and sexare reported in full in an interactive web applications e e

basel

ne

characteristics

pr of i hexefodSpdniahbdata, arfterefor UK participants.

amongs
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9.4 Data sources

For this studyprimary care data from Spain and the UK was obtaifkdincludeddatabasew/ere

mapped to the OMOEBDM, andfeasibility analyses al | ed @ ¢ o h ¢destribetl bedoggn o st i
in section 9.8.2)vere run prior to executing tHell analysis.

Table A: Data sourcesusedfor analysis

Database Managing Country Description
Organization

CPRD GOLD UOXF UK The Clinical Practic&kesearch Datalink
(CPRD) is a governmental, nfuir-profit
research service, jointly funded by the N
National Institute for Health Research
(NIHR) and the Medicines and Healthca
products Regulatory Agency (MHRA), a
part of the Department of Healtdnited
Kingdom (UK).

CPRD GOLD contains data contributed
GP practices using Vision® software
covering historical data on >20 million
people, and active data for about 3.5
million participants.

CPRD AURUM  |UOXF UK CPRD AURUM is an additional primary
care database maintained by CPRD.
AURUM contains computerised records
obtained from practices using EM8eb
software, covering historical data for >1f1
million people, and active data for about
million participants.

SIDIAP IDIAP Jordi Gol [Spain The Information System for Research in
Primary Care (SIDIAP; www.sidiap.org)
a primary care records database that co
approximagly 80% of the population of
Catalonia, NortFEast Spain. Healthcare i
universal and tapaye funded in the
region, and primary care physicians are
gatekeepers for all care and responsible
repeat prescriptions.

It is worth noting that CPRD AURUM does not provide background population data, but just
extracts ofstudy cohorts, precluding the analysis of background incidence rates in the general
population.CPRD GOLD was therefore used for the estimation of background rates in the UK,
whilst postvaccine and poshfection rates were obtained from CPRD AURUMnked HESwas
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not availableand there is a lag of >9 months for linka§emilarly, SIDIAP did not dtain linked

hospital data on time for these analyses

9.5 Study size
For each database, all individuals that sigtithe eligibility criteria for a study cohowere

included.The number of people eligible in the primary analysis are reported in Table 1.

9.6 Data management

The databases used in this stutrestandardised to the OMOP CDfigr curation and processing
The OMOP CDM is developed and maintained by the Observational Health Data Sciences and
Informatics (OHDS]I) initiative and is described in detaid bespokeaviki page:
https://ohdsi.qgithub.io/CommonDataModatid in The Book of OHDShttp://book.ohdsi.org

The analytial and data managemeaadeusefor this studywaswritten in Rby Dr Ed Burn, and

doublechecked for accuracy by Dr Vicky Strauss and Ms Xintong Li at Oxfidrd analyses were
first run in UK data and then in Spanish dse@aratelyThe results froneach of the contributing

datasour@swas finallycombined in tables and figures for th@rentreport.

9.7 Data analysis

9.7.1 Analytical code

All analytical code, cohort definitions, and programming documentatioavarable inanopen
repositoy: https://github.com/oxforgpharmacoepi/CovidVaccinationSafety Study

9.7.2 Descriptive statistics

The observed characteristics of each statyortare reportedgeparatelyAdditiond information,
including agesex stratificatiorandoutcomespecific cohorts are alsvailablein the above
mentioned interactive web applicatiohgrefor Spanish data, arfterefor UK participants.

9.7.3 Background incidence rates

We estimatedheincidencefor all of the study outcomes described in section 9.818ray the
general population study cohoftem SIDIAP (Spain) and CPRD GOLD (UK)

Incidence ratewere estimated as the total number of events divided by the pamserat risk per
100,000 persogears with 95% confidence intervals providesks well as estimating the incidence
of outcomes of interest general, we estimaléhemstratified byage(usingpre-specified groups)
andsex and after stratification byresence/absence of risk factors for thromboembolism.

The analyses reported in this document are those based on the general population with 1+ years of
data visibilitystarting from 1/1/2017 forIBIAP (ES) and from a first healthcare visit in 2017 for
CPRD (UK) Sensitivity amalysesncludingwithoutthe tyear washoutequirement are reported in

the accompanying interactive app.
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9.7.4 Postvaccination incidence rates

Incidence rates in the, 14, 21- and 28day periods postaccination were estimated separately for
each vaccine and dose. SIDIAPS)provided data on-land 2doseBNT162b2and1-dose

ChAdOx1, while CPRD AURUM (UK) provided information ordbse BNT162b2 and-dose
ChAdOx1.Most people vaccinated wiBNT162b2in SIDIAP had their second dose on day22L
after the first, and therefore analyses are restricted b4/ and 21 (instead of 2&lay) periods.

The longest period available (2tay for SIDIAP, 28day for CPRD AURW) was used for

primary comparison vs background to maximise statistical power.

9.7.5 Postinfection incidence rates

Incidence rates after diagnosis of COVID (SIDIAP) and after a first PCR test positive for SARS
CoV-2 (CPRD AURUM) were estimated in the 2&0-, and 96day periods posnhdex dateThe
longest period available (90 days) was used for primary comparison vs background to maximise
statistical power.

9.7.6 Standardised incidence ratios

We usedndirect standardation with the background cohort e standard to estimate the number
of events expected for the vaccination and SARY-2 cohorts if their risk was the same as that of
the general populatioiVe estimatedtandardzedincidence ratios (SIRs) and 95% confidence
intervals comparing observathdexpected ratedVe stratified 8 analyses by 1{ear age bands

and sexand analyses of those vaccinated by calendar méretcalculatedhe standardiedevent

difference proportioto provide a measure of absolute risk.

9.8 Quality control

9.8.1 Generaldatabase quality control

A number of opefsource quality control mechanisms for the OMOP CDM have been developed
(see Chapter 15 of The Book of OHDO®Ip://book.ohdsi.org/DataQuality.htjnin particdar, it is
expected that data partners will have run@iDSI Data Quality Dashboard tool

(https://github.com/OHDSI/DataQualityDashboprd’he specifics have been reported in a previous

progress report.
9.8.2 Study-specific quality control

Each of the contributing databases agohort diagnostics packagettps://github.com/oxford

pharmacoepi/CovCoagOutcomeDiagnogttosdentify theoutcomecohortsas part of the analysis

of background rate§ he result®f this exercise are availableaninteractive web applicatigrand

have beemlescribed in more detail in a previous progress report.
These elements were reviewed by the Pl of the project (Prof D Pdleaonbra) andne other

study member (Dr Edward Burn), and iterations of this used to identify migsipigan)codes,
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irrelevantimplausible onessecular trends and consistency of recording over ame overlap

between study outcome cohorts.

9.9 Limitations of the research methods
The studywasinformed byprimary care electronic medical recodista Data qualityand

completeness atberefore potential issués be consideredhen interpreting our findings
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10 Protection of human subjects

For this study, participants from various EU member states pezbesssonal data from

individuals which is collected in national/regional electcdmealth record databases. Due to the
sensitive nature of this personal medical data, it is important to be fully aware of ethical and
regulatory aspects and to strive to take all reasonable measures to ensure compliance with ethical
and regulatory issuem privacy. All the databases used in this study are already used for
pharmaceepidemiological research and have a vdelVeloped mechanism to ensure that European
and local regulations dealing with ethical use of the data and adequate privacy comiibkeaeel

to. In agreement with these regulations, rather than combining person level data and performing
only a central analysis, local analysesrerun, which generate neidentifiable aggregate

summary resultdVhere requiredinstitutional Review Boards of the respective databards

ethics committees revieadthe protocol of the study.
Regulatory and ethical compliance

This study was designed and implemented and reported in accordance with the Guidelines for
Good Pharmacoepidemiology Practices (GPP) of the International Society for
Pharmacoepidemiology, the STROBE (Strengthening the Reporting of Observational Studies in
Epidemiology) guidelines, and with the ethical principles laid down in the Declaration of Helsinki.

This study is fulfilling the criteria of a OE
and Pharmacovigilance ( ENCeFPH)Cosdeu doyfé6 Gonndd uf cotl ¢
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11 Management and reporting of adverse events/adverse reactions
According to the new guideline on good pharmacovigilance practice (EMA/87313822012%
there is no requirement for expedited reporting of adverse drug reactionsdbes stith

secondary use of data (such as electronic health care databases).
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12 Plans for disseminating and communicating study results
Dissemination activities to be undertaken will have mainly, although not exclusively, a scientific
nature (articles, prestations at conferences, ettn)addition to the current repottyo separate

manuscrips arein preparation, focussing on the more relevant aspects éihdurgs
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13 Study Results

13.1 Baseline Characteristics

In SIDIAP (ES), a total 0f945,941 and 778,33people were studied after receivingahd 2dose
vaccination with BNT162b2426,272 aftesingledose ChAdOx]1222,710 after being diagnosed

with COVID-19; and4,570,14%or background rate estimatioDetailed characteristics are

reported in Table IThose vaccinated with BNT162b2 were generally older than those vaccinated
with ChAdOx1. Recipients of both BNT162b2 and ChAdOx1 were typically older than people with
a COVID-19 diagnosis and those in thengeal population.In line with this, both vaccinated

cohorts had a higher prevalence of comorbidities, and higher prevalence of use of many of the

studied medicined he uptake of both vaccines over time stratified by age is depicted in Figure 1.

In CPRD(UK), 1,868,767 people vaccinated widhedoseChAdOx1, 1,661,139 people

vaccinated wittonedoseBNT162b2, 299,311 people infected with SARSV-2, and 2,290,537

people from the general populatiaere includedThe two vaccinated populations were sanih

terms of age, sex, and clinical characteristittswvever,vaccinated populations were older, more

often female (BNT162b2), and had a higher prevalence of all studied comorbidities and use of non
steroidal antinflammatory drugs and systemic cortita®ids than the general population and

those infected with SARE0V-2. Those infected with SARSoV-2 were youngeand generally
healthierthan the general population. Detailed characteristics for all four cohorepamtedn

Table2. BNT162b2 vaccinion started earlier than ChAdOx1 vaccination. The numbers vaccinated
with the two vaccines became similar in late January 2021, and ChAdOx1 vaccines predominated in

February and early March (Figuzg
All results on laseline characteristider all contributing cohortand stratare reportedinder the

OPati ent imptheprbvidedenselactite avéb applicatiphsrefor Spanish data, arfdere
for UK participants
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Table 1 Baseline characteristics thfe study cohorts SIDIAP (ES)

General population

BNT162b2 first-dose

BNT162b2 seconedose

ChAdOXx1 first-dose

COVID-19 diagnosis

N 4,570,149 945,941 778,534 426,272 222,710

Age 48[37 to 63] 75 [61 to 82] 77 [71 to 83] 61 [48 to 64] 47 [35 to 61]
Age: 20 to 29 571,658 (12.5%) | 28,830 (3.0%) 23,840 (3.1%) 25,258 (5.9%) | 34,370 (15.4%)
Age: 30 to 39 862,624 (18.9%) | 32,950 (3.5%) 27,742 (3.6%) 35,686 (8.4%) | 37,988 (17.1%)
Age: 40 to49 978,307 (21.4%) | 49,675 (5.3%) 41,880 (5.4%) 51,795 (12.2%) | 50,142 (22.5%)
Age: 50 to 59 775,689 (17.0%) | 119,385 (12.6%) 48,088 (6.2%) 38,025 (8.9%) | 41,177 (18.5%)
Age: 60 to 69 599,373 (13.1%) | 46,937 (5.0%) 35,554 (4.6%) 275,287 (64.6%) | 25,049(11.2%)
Age: 70 to 79 427,873 (9.4%) | 355,043 (37.5%) 299,389 (38.5%) 220 (0.1%) 16,480 (7.4%)

Age: 80 or older

354,625 (7.8%)

313,121 (33.1%)

302,041 (38.8%)

<5

17,504 (7.9%)

Sex: Male

2,230,949 (48.8%)

368,817 (39.0%)

295,563 (38.0%)

191,413(44.9%)

103,139 (46.3%)

Years of prior observation

time

11.0 [11.0 to 11.0]

15.2 [15.1 to 15.3]

15.3 [15.2 to 15.3]

15.2 [15.2 to
15.3]

14.9 [14.8 to 15.0]
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Comorbidities

Autoimmune disease

70,746 (1.5%)

29,973 (3.2%)

25,266 (3.2%)

9,278 (2.2%)

3,976 (1.8%)

Antiphospholipid 947 (0.0%) 600 (0.1%) 470 (0.1%) 239 (0.1%) 91 (0.0%)
syndrome
Thrombophilia 979 (0.0%) 632 (0.1%) 489 (0.1%) 264 (0.1%) 96 (0.0%)

Asthma

250,278 (5.5%)

64,698 (6.8%)

53,998 (6.9%)

26,404 (6.2%)

15,744 (7.1%)

Atrial fibrillation

120,832 (2.6%)

91,806 (9.7%)

84,307 (10.8%)

7,386 (1.7%)

6,692 (3.0%)

Malignant neoplastic

disease

313,316 (6.9%)

179,594 (19.0%)

159,161 (20.4%)

36,572 (8.6%)

16,127 (7.2%)

Diabetes mellitus

449,267 (9.8%)

205,445 (21.7%)

177,567(22.8%)

51,417 (12.1%)

23,379 (10.5%)

Obesity

829,599 (18.2%)

316,999 (33.5%)

266,669 (34.3%)

106,342 (24.9%)

50,951 (22.9%)

Heart disease

523,733 (11.5%)

308,605 (32.6%)

275,761 (35.4%)

53,796 (12.6%)

27,611 (12.4%)

Hypertensive disorder

1,087,311 (23.8%)

521,966 (55.2%)

456,534 (58.6%)

122,869 (28.8%)

49,358 (22.2%)

Renal impairment

195,497 (4.3%)

156,616 (16.6%)

144,969 (18.6%)

10,350 (2.4%)

10,913 (4.9%)
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COPD

134,772 (2.9%)

73,942 (7.8%)

64,330 (8.3%)

16,463 (3.9%)

6,193 (2.8%)

Dementia

66,243 (1.4%)

48,540 (5.1%)

45,737 (5.9%)

603 (0.1%)

5,053 (2.3%)

Medication use (183 days prior to four days prior)

Non-steroidal anti

inflammatory drugs

1,258,910 (27.5%)

269,089 (28.4%)

221,808 (28.5%)

103,511 (24.3%)

56,944 (25.6%)

Cox2inhibitors

26,825 (0.6%)

9,419 (1.0%)

7,676 (1.0%)

4,434 (1.0%)

1,413 (0.6%)

Systemic corticosteroids

255,583 (5.6%)

82,838 (8.8%)

70,800 (9.1%)

21,812 (5.1%)

12,156 (5.5%)

Antithrombotic and

anticoagulant therapies

110,290 (2.4%)

52,353 (5.5%)

44,067 (5.7%)

10,973 (2.6%)

5,811 (2.6%)

Lipid modifying agents

80,511 (1.8%)

29,547 (3.1%)

24,210 (3.1%)

11,943 (2.8%)

3,290 (1.5%)

Antineoplastic and

immunomodulating agent

56,427 (1.2%)

15,017 (1.6%)

12,720 (1.6%)

5,457 (1.3%)

3,605 (1.6%)

Hormonal contraceptives

for systemic use

40,484 (0.9%)

4,761 (0.5%)

4,119 (0.5%)

2,753 (0.6%)

3,630 (1.6%)

Tamoxifen

1,207 (0.0%)

308 (0.0%)

244 (0.0%)

152 (0.0%)

67 (0.0%)
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Sex hormones and

modulators of the genital

system

51,799 (1.1%)

7,391(0.8%)

6,289 (0.8%)

4,147 (1.0%)

4,264 (1.9%)

One or more condition of

interest

1,404,361 (30.7%)

577,680 (61.1%)

496,507 (63.8%)

162,654 (38.2%)

77,399 (34.8%)

One or more medication d

interest

1,360,159 (29.8%)

299,012 (31.6%)

247,670 (31.8%)

112,854 (26.5%)

63,181 (28.4%)

One or more condition/

medication of interest

2,215,194 (48.5%)

678,531 (71.7%)

574,815 (73.8%)

222,514 (52.2%)

113,158 (50.8%)
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Figure 1. Date of cohort entry among people vaccinated against SARE2 in SIDIAP (ES)
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Table 2. Baseline characteristics of the study cohorts in CPRD (UK)

General population

Vaccinated with ChadOx1

Vaccinated with BNT162b2

Infected with SARS-CoV-2

N

2,290,537

1,868,767

1,661,139

299,311

Age (median [IQR])

54 [43 to 67]

66 [56 to 73]

67 [54 to 78]

48 [39 to 58]

Age: 30 to 39 431,801 (18.9%) 123,991 (6.6%) 135,101 (8.1%) 82,427 (27.5%)
Age: 40 to 49 459,400 (20.1%) 173,453 (9.3%) 178,503 (10.7%) 77,184 (25.8%)
Age: 50 to 59 506,515 (22.1%) 285,938 (15.3%) 279,223(16.8%) 75,543 (25.2%)
Age: 60 to 69 403,673 (17.6%) 567,041 (30.3%) 322,252 (19.4%) 38,646 (12.9%)
Age: 70 to 79 301,179 (13.1%) 545,251 (29.2%) 372,426 (22.4%) 14,839 (5.0%)

Age: 80 or older

187,969 (8.2%)

173,093 (9.3%)

373,634 (22.5%)

10,672(3.6%)

Sex: Male

1,094,911 (47.8%)

845,908 (45.3%)

702,863 (42.3%)

136,301 (45.5%)

(median [IQR])

Years of prior observation timg

13.5[8.1 to 16.3]

19.0 [7.7 to 31.1]

19.1[7.8 to 31.2]

12.4 [5.3 to 23.9]

Comorbidities

Autoimmune disease

57,773(2.5%)

72,119 (3.9%)

64,311 (3.9%)

7,136 (2.4%)

Antiphospholipid syndrome

1,046 (0.0%)

1,535 (0.1%)

1,349 (0.1%)

215 (0.1%)

Thrombophilia

2,582 (0.1%)

3,628 (0.2%)

3,192 (0.2%)

549 (0.2%)
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Asthma

301,669 (13.2%)

284,126 (15.2%)

253,177 (15.2%)

45,470 (15.2%)

Atrial fibrillation

72,643 (3.2%)

100,730 (5.4%)

117,398 (7.1%)

5,993 (2.0%)

Malignant neoplastic disease

187,499 (8.2%)

257,449 (13.8%)

268,655 (16.2%)

15,663 (5.2%)

Diabetes mellitus

197,619 (8.6%)

306,944 (16.4%)

276,194 (16.6%)

28,488 (9.5%)

Obesity

94,054 (4.1%)

120,052 (6.4%)

98,900 (6.0%)

16,791 (5.6%)

Heart disease

251,708 (11.0%)

334,469 (17.9%)

349,669 (21.0%)

24,511 (8.2%)

Hypertensive disorder

533,750 (23.3%)

677,743 (36.3%)

643,345 (38.7%)

53,921 (18.0%)

Renalimpairment

161,596 (7.1%)

207,751 (11.1%)

234,386 (14.1%)

14,150 (4.7%)

Chronic Obstructive Pulmonary

Disease

77,205 (3.4%)

107,636 (5.8%)

95,654 (5.8%)

5,384 (1.8%)

Dementia

29,376 (1.3%)

38,589 (2.1%)

34,829 (2.1%)

4,886 (1.6%)

Medication useg(183 days prior to four days prior)

Non-steroidal antinflammatory
drugs

618,552 (27.0%)

264,090 (14.1%)

242,309 (14.6%)

33,299 (11.1%)

Cox2 inhibitors

6,115 (0.3%)

1,931 (0.1%)

1,581 (0.1%)

258 (0.1%)

Systemic corticosteroids

263,488 (11.5%)

119,766 (6.4%)

105,977 (6.4%)

14,168 (4.7%)

Antithrombotic and

anticoagulant therapies

102,605 (4.5%)

61,322 (3.3%)

65,237 (3.9%)

3,885 (1.3%)
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Lipid modifying agents

130,264 (5.7%)

110,329 (5.9%)

102,835 (6.2%)

8,224 (2.7%)

Antineoplastic and

immunomodulating agents

57,403 (2.5%)

20,445 (1.1%)

20,541 (1.2%)

3,822 (1.3%)

Hormonal contraceptives for

systemic use

76,796 (3.4%)

18,566 (1.0%)

20,491 (1.2%)

7,205 (2.4%)

Tamoxifen

1,957 (0.1%)

814 (0.0%)

799 (0.0%)

87 (0.0%)

Sex hormones anmodulators

of the genital system

110,583 (4.8%)

44,612 (2.4%)

44,563 (2.7%)

10,283 (3.4%)

Summary count of conditions and medications of interest

One or more condition of

interest*

579,628 (25.3%)

778,559 (41.7%)

751,224 (45.2%)

68,879 (23.0%)

Oneor more medication of

interes{*

758,348 (33.1%)

345,875 (18.5%)

318,704 (19.2%)

47,239 (15.8%)

One or more condition/

medication of interesf*

1,058,141 (46.2%)

949,193 (50.8%)

897,757 (54.0%)

99,727 (33.3%)
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Figure 2. Distribution of age profiles and vaccine uptake in CPRD AURUM (UK)
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13.2 Observed vs expected rates in SIDIAP (ES) data
13.2.1 Postvaccination/infection (observed) vs background (expected)TE

The observedhcidence rates for DVT, PE, and VTE after fidgise of BNT162b2 wereigher than
the expected (background) rateslifferent age groups, angrticularly among those in mitkdage
groups(Figure3). No such increased risks were observed for those vacciwiteChAdOXx1.

Unadjusted ge and sesstratified incidence rate ratios (IRR) are available inrnberactive web

applicationwhere power allowed for these calculatiofese showeligherthanexpected rates
of DVT and PEwith first-dose(but not secondlose)BNT162b2 in people aged >=45 years old,
andamore obvious excesd DVTsin people ged 2044 and of PEeventsin people aged 464
years old vaccinated with ChAdOx1.

Figure 3. Age-sex specific incidence rates of VTE, ATE, and thrombocytopaenia in the vaccinated
cohorts (observed) and in the general population (expected) in SIDIAP (ES)
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Age-sex standardized analyses shod2d instances of DVT and 84 instances ofiiPEhe 2tday

period following firstdose BNT162b2These compared to 102 and 67 expected events, with
corresponding SIRs of 1.25 (1.05 to 1.49) for DVT and 1.25 (1.05%) PE(Table3). After a
seconadose of BNT162b2, however, 83 DVT and 54 PE were seen which compared with 94 and
62 expected. SIRs were 0.89 (0.71 to 1.10) and 0.87 (0.67 to 1.14), respectively. The SIRs for VTE
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overall were 1.29 (1.13 to 1.48) for fudbse of BNT162b2 and 0.90 (0.76 to 1.07) for seeond
dose. Meanwhile, 25 DVT and 14 PE were observed after a first dose of ChAdOx1, which

compared with 21 (SIR: 1.20 [0.81 to 1.77]) and 14 expected events (SIR: 1.01 [0.60 to 1.71]),

respectively. The SIR fo/TE after the first dose of ChAdOx1 was 1.15 (0.83 to 1.58). In
comparisonthe SIR for VTE after diagnosis of COVADO was 8.04 (7.37 to 8.78), with SIRs of
3.24 (2.73 to 3.83) for DVT and 15.27 (13.82 to 16.87) for PE.

Other less common events incluglivisceral thrombosis, splanchnic thrombosis, and intracranial

venous thromboses were too rpstvaccine and poshfectionfor analysis in SIDIAP.

Background ates where available are reported in the bespa&eactive web application

Table 3.0bserved versus expectédE events among people vaccinated against SSRS-2 or
with a positive PCR test for SARSoV-2 in SIDIAP (ES)

N Person [(Observed [Expected SIR (95% CI)
years |events events

Deep vein thrombosis
ChAdOXx1 firstdose 423,58] 23,961 25 20§ 1.20(0.81to 1.7
BNT162b2 firstdose 940,054 51,46f 127 101.6 1.25(1.05t0 1.4
BNT162b2 secondose 776,85y 45,571 83 93.7 0.89 (0.71 tdl.10
Diagnosis of COVIB19 222,16] 53,79] 134 41.4 3.24 (2.731t0 3.8
Pulmonary embolism
ChAdOx1 firstdose 423,664 23,971 14 13.§ 1.01 (0.60to 1.7
BNT162b2 firstdose 940,29] 51,48( 84 67.2 1.25(1.01to 1.5
BNT162b2seconddose 777,15] 45,59( 54 61.9 0.87 (0.67to 1.1
Diagnosis of COVIB19 222,167 53,75( 388 25.415.27 (13.82 to 16.8
'Venous thromboembolisrVTE)
ChAdOx1 firstdose 423,40¢ 23,951 37 32.3 1.15(0.83t0 1.5
BNT162b2first-dose 938,57] 51,38] 204 157.1 1.29(1.13t0 1.4
BNT162b2 secondose 775,63] 45,49 131 145.5 0.90 (0.76 t0 1.0
Diagnosis of COVIB19 221,954 53,68] 499 62.1 8.04 (7.37 t0 8.7

38


https://livedataoxford.shinyapps.io/SidiapCovidVaccinationStudy/

13.2.2 Postvaccination/infection (observed) vs backgroundexpected) ATE

The observed incidence rates of ATE following vaccination were similar to or lower than those
estimated in the background population (expected rasshown in Figure 3 abaveollowing
standardization$SIRs for myocardial infarction aschemic stroke were 0.87 (0.79 to 0.96) after a
first dose of BNT162b2, 0.91 (0.82 to 1.00) after a second dose of BNT162b2, and 0.98 (0.79 to
1.21) after a first dose of ChAdOXTable 4) Conversely, an excess number of events was seen in
those diagnogkwith COVID-19 compared to backgroundith SIRs with a corresponding SIR of

1.36 (1.19 to 1.560r ATE overall,and1.49 (1.27 to 1.75pr ischemic stroke.

Table 4. Observed versus expect@d E events among people vaccinated against SSRS-2 or
with a positive PCR test for SARSoV-2 in SIDIAP (ES)
N Person [(Observed [Expected SIR (95% CI)

years |events events

Arterial thrombosis (ATE)

Myocardial infarction

ChAdOXx1 firstdose 423,32] 23,953 35 35.7 0.98(0.70t0 1.3
BNT162b2 firstdose 940,05 51,46¢ 12¢ 113.4 1.05(0.88t0 1.2
BNT162b2 secondlose 776,92} 45,574 114 102.4 1.11(0.92t0 1.3
Diagnosis of COVIB19 222,11 53,791 63 56.6 1.11(0.87to 1.4

Ischemic stroke

ChAdOx1 firstdose 423,34] 23,954 48 50.1] 0.96(0.72t0 1.2
BNT162b2 firstdose 937,11¢ 51,29 269 333.3 0.81(0.72t00.9
BNT162b2 secondose 774,39 45,42} 267 310.4 0.84(0.75t00.9
Diagnosis of COVIB19 221,87{ 53,731 155 103.9 1.49 (1.27t0 1.7

Myocardial infarction or ischemic stroke

ChAdOX1 firstdose 422,78] 23,921 83 8449 0.98(0.79t0 1.2
BNT162b2 firstdose 935,24] 51,194 386 4424 0.87(0.79t0 0.9
BNT162b2 secondlose 772,81] 45,32] 371 409.4 0.91(0.82t0 1.0
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Diagnosis of COVIB19

221,60:

53,66(

216

158.6

1.36 (1.19t0 1.5

13.2.3 Postvaccination/infection (observed) vs background (expected) rates of

thrombocytopenia and TTS

The observed number of thrombocytopenia eventsyaustinationwashigher than expected

following both first and secondlose of BNT162b2. While 1,563 cases of thrombocytopenia were

expected to be seen after a fidstse of BNT162b2, 2,115 cases were ol with a

corresponding SIR of 1.35 (1.30 to 1.4Iable 5) After a secondlose of BNT162b2a total of

1,434 cases were expected but 1,711 were obsesied..19 (1.14 to 1.25). Meanwhile, 375 cases

of thrombocytopenia were expected to be seen for those vaccinated withdagestf ChAdOXx1,

but 386 were observed (SIR: 1.03 [0.93 to 1.14]).

Table 5. Observed versus expectdnlombocytopenia and TT&/ents among people vaccinated
against SARSCoV-2 or with a positive PCR test for SARSV-2 in SIDIAP (ES)

N Person [(Observed [Expected SIR (95% CI)
years |events events

Thrombocytopenia
Immune thrombocytopenia
ChAdOx1first-dose 423,76] 23,974 10 134 0.74(0.40to 1.3
BNT162b2 firstdose 940,91( 51,511 52 62.4 0.83(0.641t01.0
BNT162b2 secondose 777,64] 45,62( 22 57.2 0.38 (0.251t0 0.5
Diagnosis of COVIB19 222,211 53,76( 317 23.313.61 (12.19 td5.20
Thrombocytopenia
ChAdOx1 firstdose 416,46] 23,55 386 375 1.03(0.93t0 1.1
BNT162b2 firstdose 892,894 48,76 2,118 1,563.1 1.35(1.30to 1.4
BNT162b2 secondose 734,27] 43,034 1,711 1,434.9 1.19(1.14t0 1.2
Diagnosis of COVIB19 216,44] 52,111 2,43] 691.7 3.52(3.39t03.6

Thrombosis with Thrombocytopenia (TTS)

Thrombocytopenia

Myocardial infarction or ischemic stroke with
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BNT162b2 firstdose 941,63{ 51,55¢ 9 20  0.45(0.23 t®.87

BNT162b2 secondiose 778,25] 45,65( 10 18.¢ 0.54(0.29t0 1.0

Diagnosis of COVIBD19 222,34{ 53,851 7 6.4 1.09(0.52t02.2

Stroke with thrombocytopenia

BNT162b2 firstdose 941,711 51,56] 8 153 0.52(0.26t0 1.0

BNT162b2seconddose 778,31 45,66( 6 143 0.42(0.19t00.9

Venous thromboembolism with thrombocytoper

BNT162b2 firstdose 941,82{ 51,56] 8 6.7 1.20(0.60to 2.4
BNT162b2 secondiose 778,42( 45,66¢ 5 6.1 0.82(0.34t01.9
Diagnosis ofCOVID-19 222,36 53,851 10 24 416(2.24t07.7

Conversely, no excess number of events of immune thrombocytopenia were seen for vaccines
compared to expectédackground) ratesvith SIRs of 0.83 (0.64 to 1.09) for firdbse of
BNT162b2, 0.38 (0.25 to 0.58) for secetiolse of BNT162b2, and 0.74 (0.40 to 1.37) for {ftfsse

of ChAdOx1.The rates of thrombocytopenia and immune thrombocytopenia were higher among
those diagnosedithh COVID-19 thanthe expectedwith SIRs of 3.52 (3.39 to 3.67) and 13.61

(12.19 to 15.20), respective(yable 5)

TTS events were also analysed. Incidemtes ofVTE with thrombocytopenigostvaccination

with BNT162b2 were generally in line with expecfeglires While 7 and 6 occurrences of VTE
with thrombocytopenia were expected after fiesid secondlose of BNT162b2 respectively, 8 and
5 events were observed. Meanwhile fewer occurrencA3 Bfwith thrombocytopenia wergeen

than expecte(Table 5)

A summary othese analyses is depicted in Figurevllere the number of expected (squarents
is compared to those observed (circle) p@sicination with BNT162b2 (blue) and ChAdOx1 (red),
and after a diagnosis of COVAIO (orange).
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Figure 4. Expected vs observed rates of VTE, ATE, thrombocytopenia and TTS in SIDIAP (ES)
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13.3 Observed vs expected rates in CPRD (UK) data

13.3.1 Postvaccination/infection (observed) vs backgroundexpected) VTE

Rates of VTE were higher in men aged3®vaccinated with BNT162b2 (367.5/100,000 person
years [95%CI 237:8542.5]) than the ageex specific background rate (211.9/100,000 peysans
[200.2-224.1) (Figureb). Rates of VTE were aldagherin women aged >=80 vaccinated with
ChAdOx1 (878.1/100,000 persgears [685.8.107.6]) than the equivalent agex background
(703.0/100,000 perseyears [670.1737.2)).
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Figure 5. Age-sex specific incidence rates of VTE, ATE, and thrombocytopaeniee vaccinated
cohorts (observed) and in the general population (expected) in CPRD (UK)
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Standardied SIRs for VTE were 1.07 [0.9818] for ChAdOx1, 1.09 [1.0Q.20] for BNT162b2,
and 8.08 [7.48.72] for SARSCow-2 (Table §. Although crude ratesf DVT postvaccination

were higher than expected in some strata (Figyrstandardiation attenuated this difference, with
SIRs 0.95 [0.83L.08]for ChadOxland 1.01 [0.89..14]for BNT162b2(Table §. DVT rates after
SARSCov-2 infection were more thadouble the expected rates, with a SIR of 2.56 [3.105].

Postvaccination rates of PE were higher than expected in some strata, such as women and men
aged 5659, women aged >=80 vaccinated with ChAdOx1, and men agé8 @accinated with
BNT162b2 (Figure). After standardiation, excessive PE events remainaddbAdOx1 and
Bnt162n2, with SIRs of 1.23 [1.6B.39] and 1.21 [1.0Z.36], respectivelyTable 6) In

comparison, SAREo0v-2 infection had a SIR of 15.31 [14:08.65].

Few occurrences @VT were seen, with a SIR of 1.38 [0-:266] for ChAdOx1 and uret 5 cases
following BNT162b2 vaccination or SARGov-2 infection. CVST was too rare (n<5) in all three

cohortsto conducthe primary analyses (s&able 6for results from sensitivity analyses).
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Table 6.0bserved versus expecteéd E events among peoplaecinated against SARSoV-2 or
with a positive PCR test for SARSoV-2 in CPRD (UK)

N

Person

years

Observed

events

Expected

events

SIR (95% CI)

Venous thrombe
embolism (VTE)

Vaccinated with
ChAdOx1

1,858,837

118,483

461

429.2

1.07 (0.98 tdl.18)

Vaccinated with
BNT162b2

1,652,892

118,054

491

448.6

1.09 (1.00 to 1.20)

SARSCoV-2 PCR
positive test

298,397

40,429

646

80

8.08 (7.48 t0 8.72)

Deep vein thrombosis
(DVT)

Vaccinated with
ChAdOx1

1,863,668

118,809

226

237.9

0.95(0.83 to 1.08)

Vaccinated with
BNT162b2

1,656,875

118,344

254

251.3

1.01 (0.89 to 1.14)

SARSCoV-2 PCR

positive test

298,776

40,528

125

48.8

2.56 (2.15 to 3.05)

Pulmonary embolism
(PE)

Vaccinated with
ChAdOx1

1,863,403

118,787

259

210.4

1.23 (1.09 to 1.39)

Vaccinated with
BNT162b2

1,656,755

118,336

261

216.4

1.21 (1.07 to 1.36)

SARSCoV-2 PCR

positive test

298,786

40,491

547

35.7

15.31 (14.08 to 16.65)

Cerebral venous sinus
thrombosis (CVST)*

Vaccinated with
ChAdOx1

1,956,136

124,569

2.2

2.32 (0.97 t0 5.58)

Splanchnic Vein
Thrombosis (SVT)
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Vaccinated with
ChAdOx1

1,868,536

119,132

6.5

1.38 (0.72 to 2.66)

13.3.2 Postvaccination/infection (observed) vs background (expected) ATE

The doservedates ofpostvaccination ATEmyocardial infarction or ischemic strokegre similar

to expected rates (FiguB. There were fewer ATE than expectabedor both vaccinated cohorts

after standardation (Table7). We found no differences between obseirand expected ATE in

peopletested positivagainstSARS Cov-2 either.

When analyedseparatelythe observed rates of myocardial infarction and ischemic sjpokée

vaccinatiorwere also similar ttheexpected rates following both vaccination aed positivewith

SARSCov-2 (Figure 5. The resulting SIRs after standardization were in line with these findings

(see Table 7).

Table 7. Observed versus expect@d E events among people vaccinated against SSRS-2 or
with a positive PCR test f@ARSCoV-2 in CPRD (UK)

positive test

N Person Observed [ExpectecSIR (95% CI)
years events  levents

ATE
Vaccinated with 1,858,974 |118,481 406 503.7 0.81(0.73 to 0.89)
ChAdOx1
Vaccinated with 1,651,903 117,990 458 538.3 |0.85 (0.78 to 0.93)
BNT162b2
SARSCoV-2 PCR 298,464 140,485 88 77.6 1.13 (0.92 to 1.40)
positive test
Myocardial infarction
Vaccinated with 1,861,365 118,643 [347 411.3 |0.84 (0.76 to 0.94)
ChAdOx1
Vaccinated with 1,654,037 |118,145 [356 433.4 10.82 (0.74t0 0.91)
BNT162b2
SARSCoV-2 PCR 298,632 40,509 79 65.7 1.20 (0.96 to 1.50)

Ischemic stroke
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Vaccinated with 1,867,000 (119,025 (72 05.8 0.75 (0.60 to 0.95)
ChAdOx1

Vaccinated with 1,659,635 |118,542 [120 108.5 [1.11 (0.92to 1.32)
BNT162b2
SARSCoV-2 PCR 299,100 40,582 13 12.3 1.05 (0.61 to 1.81)

positive test

13.3.3 Postvaccination/infection (observed) vs background (expected) rates of
thrombocytopenia and TTS

Results for these events are reported in full in TabléhBombocytopenia was relatively common
following vaccination andmore common than expected with ChAdOx1 (SIR 1.25 [1.83]), but
not after BNT162b2 (SIR 0.99 [0.9404]). Immune thrombocytopenivas more common than
expected after vaccination with ChAdOx1 (SIR 2.01 [1321@]), BNT162b2 (SIR 1.74 [1.65
2.89]), and SAR&Cov-2 infection (SIR 2.83 [1.1:8.80]).

VTE with concurrent thrombocytopenia was very rare and had similar crude rate®ackigeound
population (3.5/100,000 persgears [3.14.1]), after ChAdOx1 vaccination (5.9 [21£2.1]), and
after BNT162b2 vaccination (5.1 [219..0]). Standardiation confirmed thse findings, with SIRs
of 1.09 [0.522.29] for ChAdOx1 and 0.86 [0.3D.92] for BNT162b2.There were fewer than 5

caseof VTE with thrombocytopenian the SARSCov-2 cohort precluding analysis and reporting

ATE with thrombocytopenia was also very rare, with a rate after ChAdOx1 vaccination of
4.2/100,000 persepears [1.49.8] and an overall crude background rate of 1.7/100,000 person
years [1.42.1], equivalent to a SIR of 1.57 [043578].Less tharb cases were identified after
BNT162b2 vaccination anafter SARS Cov-2 infection.

Overall crude rates of stroke with timbocytopenia were 1.4/100,000 pers@ars [1.11.8] in the
background population and 5.0 [118.0] after vaccination with ChAdOx1, equivalent to a SIR of
2.21[0.99t0 4.91

Finally, under 5 cases were seen after BNT162b2 vaccination and-SARS infection, so SIR

rates were not estimable. Myocardial infarction with thrombocytopenia was too rare (n<5) in the

vaccination and infection cohoffisr analysis
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Table 8. Observed versus expectdulombocytopenia and TT&/ents among peoplaccinated

against SARSCoV-2 or with a positive PCR test for SARV-2 in CPRD (UK)

N

Person

years

Observed

events

Expected

events

SIR (95% CI)

Immune

thrombocytopenia

Vaccinated with
ChAdOx1

1,868,376

119,120

8.9

2.01 (1.27 t8.19)

Vaccinated with
BNT162b2

1,660,786

118,628

15

8.6

1.74 (1.05 to 2.89)

SARSCoV-2 PCR
positive test

299,175

40,593

1.8

2.83 (1.18 to 6.80)

Thrombocytopenia

Vaccinated with
ChAdOx1

1,840,495

117,121

1,707

1,368.00

1.25 (1.19 tdl.31)

Vaccinated with
BNT162b2

1,632,328

116,491

1,462

1,477.10

0.99 (0.94 to 1.04)

SARSCoV-2 PCR

positive test

296,999

40,289

254

248.6

1.02 (0.90 to 1.16)

VTE with

thrombocytopenia

Vaccinated with
ChAdOx1

1,868,547

119,132

6.4

1.09(0.52 to 2.29)

Vaccinated with
BNT162b2

1,660,964

118,641

6.9

0.86 (0.39 to 1.92)

ATE with
thrombocytopenia

Vaccinated with
ChAdOx1

1,868,580

119,135

3.2

1.57 (0.65 to 3.78)

Stroke with

thrombocytopenia

Vaccinated with
ChAdOx1

1,868,605

119,136

2.7

2.21 (0.99 to 4.91)
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13.3.4 Sensitivity analyses andummary of CPRD (UK) findings

The proposedensitivity analysesising anchoring vs 1/1/2017 as index date for background rate
estimation, and those removing tleguirement for a-Year washouytconfirmed our findings.

A key addition was the analysis of CVST, which w&sn the primary analyses but could be
analyed wherage limit anchoring, anevashoutwere removedThe observed number of CVST
events (n=5) was higher than expected (2.2) in the ChAdOx1 cohort, resultm§IR af 2.32
[0.92-5.58] (Table 2, Figure 3). Similarly, 6 events of stroke with concurrent thrombocytopenia
were seen following ChAdOx1 vaccimat, compared to 2.7 expected in the general population,
equivalent to a SIR of 2.21 [0.9R91] (Table 2, Figure 3). All sensitivity analysesultsare

available in annteractive web applicatian

A summary of the main findingsf the analysis of observed vs reported rates of VTE, ATE, and
TTSin CPRD (UK) are depicted in Figure 6.

Figure 6. Expected vs observed rates of VTE, ATE, thrombocytopenid agdn CPRD (UK)

NOTE: The analyses of CVST and stroke with thrombocytopenia are based on sensitivity analyses.
Less than 5 events were observed in the BNT162b2 and &ARS cohorts.
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