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Emerging evidence suggest a possible association between immune thrombocytopenia (ITP) and some
formulations of COVID-19 vaccine. We conducted a retrospective case series of ITP following vaccination
with Vaxzevria ChadOx1-S (AstraZeneca) and mRNA Comirnaty BNT162b2 COVID-19 (Pfizer-BioNTech)
vaccines and compare the incidence to expected background rates for Victoria during the first six months
of the Australian COVID-19 vaccination roll-out in 2021. Cases were identified by reports to the Victorian
state vaccine safety service, SAEFVIC, of individuals aged 18 years or older presenting with thrombocy-

ﬁ{;":’;gﬁhmmbmytopema topenia following COVID-19 vaccination without evidence of thrombosis. Twenty-one confirmed or prob-
Vaccination able cases of ITP were identified following receipt of AstraZeneca (n = 17) or Pfizer-BioNTech (n = 4)
Vaccine vaccines. This translates to an observed incidence of 8 per million doses for AstraZeneca vaccine, twice
COVID-19 the expected background rate of 4.1 per million. The observed rate for Pfizer-BioNTech was consistent

with the expected background rate. The median time to onset for the cases post AstraZeneca vaccination
was 10 days (range 1-78) and median platelet nadir 5 x 10°/L (range 0-67 x 10°/L). Hospital presenta-
tions or admissions for management of symptoms such as bleeding occurred in 18 (86%) of the cases. The
majority of cases (n = 11) required intervention with at least 2 therapy modalities. In conclusion, we
observed a substantially higher than expected rate of ITP following AstraZeneca vaccination. ITP is the
second haematological adverse event, distinct from that of thrombosis with thrombocytopenia syndrome
(TTS), observed following AstraZeneca vaccination.

© 2021 Elsevier Ltd. All rights reserved.

1. Introduction

With the emergence of SARS-CoV-2 variants, such as the
B.1.617.2 Delta variant, high vaccine uptake is an even more crucial
component of the global pathway out of the Coronavirus disease
(COVID-19) pandemic, including in Australia. The Vaxzevria

1 Joint senior authors.
2 The SAEFVIC and VicSIS Investigators are Acknowledged at the End of This Article.

https://doi.org/10.1016/j.vaccine.2021.10.030
0264-410X/© 2021 Elsevier Ltd. All rights reserved.

ChadOx1-S (AstraZeneca) and mRNA Comirnaty BNT162b2 (Pfizer-
BioNTech) COVID-19 vaccines are both integral parts of the current
Australian vaccine strategy [ 1], and are generally well tolerated with
mild, common, and expected adverse effects such as fever, fatigue,
headache and myalgia [2]. However, recent studies identified
Thrombosis with Thrombocytopenia Syndrome (TTS) as a rare but
serious condition associated with AstraZeneca vaccine [3,4]. Early
research suggests that TTS is likely an auto-immune phenomenon
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and may have similar pathophysiology to heparin-induced
thrombocytopenia (HIT) [3].

While TTS is a new idiosyncratic adverse event of special
interest (AESI), with low platelets and associated thrombosis,
another haematological condition, immune thrombocytopenia
(ITP) has been closely monitored as an AESI [5], given its similar
autoimmune basis, and known occurrence following the
Measles-Mumps-rubella (MMR) vaccine [6,7]. This is considered
biologically plausible because ITP has also been associated with
SARS-CoV-2 infection [8]. Emerging evidence suggests a causal link
between ITP and COVID-19 vaccines, particularly AstraZeneca
vaccine [9,10]. Other studies have investigated ITP following mRNA
vaccines and to date found no association [11-13]. In our analysis,
we examine a series of reported cases of ITP following vaccination
with AstraZeneca and Pfizer-BioNTech vaccines and compare these
to expected background rates in Victoria, Australia.

2. Methods

In the Australian jurisdiction of Victoria [population ~ 6.6 mil-
lion] [14], adverse events following immunisation (AEFI) are spon-
taneously reported by patients or health-care providers to
SAEFVIC, the state-wide vaccine safety service [15]. SAEFVIC com-
prises a central reporting enhanced passive and active surveillance
system integrated with clinical services. Vaccine providers and
recipients are encouraged to report AEFI following COVID-19 vac-
cination, regardless of vaccine brand. SAEFVIC is responsible for
the follow-up of AEFI, including referral to the Victorian Specialist
Immunisation Services (VicSIS), a network of COVID-19 specialist
immunisation clinics, for further management as required [16].
All AEFI are also forwarded to the national regulator, the Therapeu-
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tic Goods Administration (TGA), which is responsible for pharma-
covigilance and national collation of spontaneous (passive)
adverse event reports [17,18].

Identified reports of thrombocytopenia submitted to SAEFVIC
within the first six months of the Australian COVID-19 vaccination
roll-out, between 22 February and 20 August 2021, were assessed.
Of the forty-seven cases of thrombocytopenia identified, 6 were
excluded due to evidence suggestive of TTS and a further 15 because
they either had pseudo-thrombocytopenia (defined as
platelet < 150 x 10%/L with clumping on specimen) or had a clear
alternate diagnosis (e.g. sepsis, malignancy). Patient demographics
were described by vaccine brand and dose, with clinical review
undertaken of platelet nadir, time to onset, existing history of ITP
and possible alternate causes, associated symptoms/signs, severity,
and response to treatment for the 26 remaining cases (Fig. 1). Addi-
tional information was collated from treating clinicians and hospital
sites.

Thrombocytopenia was defined as platelets < 150 x 10°/L and
Brighton Collaboration criteria utilised to allocate level of diagnos-
tic certainty [19]. Platelet nadir was based on the lowest platelet
count documented as serial full blood counts were not performed
on all cases. The remaining 26 cases were classified as possible,
probable or confirmed ITP by at least one independent haematolo-
gist, after considering clinical history, comorbidities, investiga-
tions, and response to treatment. The World Health Organization
(WHO) bleeding score was used to grade severity [20]. Similarly,
for comparison, cases of TTS were identified by reports submitted
to SAEFVIC, as well as direct reports from VicSIS clinicians and
haematology colleagues. TTS cases were classified locally by at
least one independent haematologist as either likely, unlikely or

47 cases of thrombocytopenia post Hyphenate COVID-19 vaccination

v

21 cases

6 cases with thrombosis

20 cases with pseudo thrombocytopenia or
other causes for thrombocytopenia

4 cases post

17 cases post
AstraZeneca

v v

2 cases post dose
2 AstraZeneca

15 cases post dose
1 AstraZeneca

A 4

Pfizer
1 case post 3 cases post
dose 1 Pfizer dose 2 Pfizer

Fig. 1. Consort diagram.
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excluded with aid of the Brighton Collaboration criteria for TTS,
and then deemed as probable or confirmed by the TGA [21].

Statistical analysis Data were analysed using Microsoft®
PowerBI (version 2.91.701.0) with 90% Poisson confidence inter-
vals calculated.

Background rates were estimated from the Victorian Admitted
Episodes Dataset (VAED) of hospital admissions ICD-10-AM coded
as idiopathic thrombocytopenia (D693) or other primary thrombo-
cytopenia (D694) during 2016-2019 inclusive, excluding admis-
sions similarly coded within the preceding 12 months to exclude
readmissions [22]. This dataset has previously been found to be an
important tool for using health outcome administration data to
inform background rates and safety surveillance of key AESI [23].
Vaccine doses administered were obtained from the Australian
Immunisation Register (AIR) as all doses reported until 14 days prior
to the end date of the review period (as at day of data extraction on 1
September 2021). 1,101 AstraZeneca and 650 Pfizer-BioNTech doses
- had unknown dose number and were excluded from the analysis.
Rates were calculated based on expected admissions within 28 days
following vaccination and considered by vaccine-relevant age-
group stratification of 20-49 years (Pfizer-BioNTech), >50 years
(AstraZeneca) and > 20 overall. The calculation of rates using the
VAED was thought to be appropriate given 80% (n = 15) of our cases
were hospitalised (88% following AstraZeneca and 50% following
Pfizer-BioNTech vaccination). Relevant population denominator
was obtained from Australian Bureau of Statistics (ABS) estimated
residential population, by year and age [24].

Rate per 100,000

(90 %CI)
3,618,289 0.6 (0.39-0.84)
2,413,180 0.7 (0.45-1.06)

1,205,109 0.3 (0.11-0.76)
28 days = 0.28

Doses
Adults 20 + years

3 Total = 10

Dose 1 = 7 Dose

20-97 (68)

8:13
1-24 (10)

Total
Cases

21

17

2

0-87 (5)
2-67 (14)

Rate per 100,000

(90 %C1)

1,608,323 0.2 (0.08-0.57)
Adults 20-49 years

0.2 (0.04-0.64)
0.3 (0.06-1.00)
28 days = 0.19

Doses
978,255
630,038

2.1. Ethics approval

No ethics approval was required for this study as cases are de-
identified; and follow-up of cases was undertaken as part of public
health AEFI management.

=3

1 Total

Dose 1 = 2 Dose

20-40 (38)

0:4
1-87 (47)

Cases
2-56 (10)
2-21(9)

Pfizer

3. Results

2

A total of 21 patients were classified as confirmed (15 cases) or
probable (6 cases) ITP (Table 1). Seventeen of these were following
AstraZeneca vaccine (15 following dose 1 and 2 following dose 2).
There were also 5 possible cases of ITP in which other concurrent
medical issues may have also contributed to thrombocytopenia
and so these were excluded from the analysis.

The observed rate of confirmed or probable ITP following Pfizer-
BioNTech was 2 per million, similar to the expected background rate
of 1.9 per million (20-49 years of age) within 28 days of vaccination.
The observed rate following AstraZeneca was 8 per million, and as
high as 10 per million following dose 1, which is more than twice
the expected background rate of 4.1 per million among persons
aged > 50 years of age within 28 days of vaccination.

Of the seventeen cases following AstraZeneca vaccination, fol-
lowing expert haematology review, sixteen were de novo ITP, while
one is thought to have chronic ITP. Two had some bruising noted
prior to vaccination. Eleven of the cases (65%) had bleeding, with
a WHO bleeding score of 2 or 3. As expected, the most common
signs reported were mucocutaneous bleeding (53%). One case
had ocular bleeding and subdural haematoma, and there was one
fatality in, secondary to myocardial infarction 7 weeks after the
vaccine and was deemed as unrelated to the diagnosis of ITP.

Cases reported following AstraZeneca (n = 17) had onset within
28 days of vaccination, except for one case that presented late on
day 78. Platelet nadir was extremely low in these confirmed and
probable cases, with a median nadir of 5 x 10°/L (range 0-67)
(Table 1). The median platelet nadir for ITP cases was markedly
lower when compared to the median platelet nadir of 80 x 10°/L
for 36 confirmed and probable cases of TTS reported to date in Vic-
toria (Fig. 2).

Rate per 100,000
(90 %CI)

2,009,966 0.8 (0.54-1.27)
Adults 50 + years

1.0 (0.64-1.61)
0.3 (0.06-1.1)
28 days = 0.41

Doses
1,434,925
575,041

=8

Dose 1 = 6 Dose
2 Total

Cases

17

15

56-97 (72)
8:9

0-67 (5)
2-67 (14)
1-78 (10)
14

Astrazeneca
2

Expected background cases (hospital
admissions, within 28 days)

Demographics

Days to symptom onset (median)

Days to plt nadir (median)
Brighton Collaboration Level
Brighton Collaboration level 1
Brighton Collaboration level 2

Age range (median)
plat nadir (median)

Cases and rates
Male:female

Observed Total

Dose 1
Clinical results

Dose 2

Expected background rate (calculated from adult hospital admissions with primary ICD-10 code thrombocytopenia) cases within 28 days of vaccination.

Confirmed and Probable cases of ITP following vaccination with AstraZeneca and Pfizer-BioNTech vaccines from 22 February to 20 August 2021.

90% Confidence intervals [poisson].

Table 1
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Platelet nadir

Platelet Nadir TTS

value

&
v

Platelet nadir

Median platelet nadir TTS
80

Platelet Nadir ITP

w

value

Platelet nadir

Median platelet nadir ITP
5

Fig. 2. Box and whisker plot for the platelet nadir of confirmed and probable TTS and ITP cases.

Sixteen (94%) received treatment with corticosteroids. Eight
patients also received between 1 and 2 g/kg intravenous
immunoglobulin (IVIG) as part of first-line therapy. Three patients
were significantly refractory to treatment requiring the addition of
a thrombopoietin receptor agonist. Four cases (24%) recovered (de-
fined as platelets > 100 x 10°/L) without ongoing anti-platelet
treatment (e.g. corticosteroids and/or IVIG), and 5 (29%) had plate-
let recovery with ongoing treatment with corticosteroids and/or
thrombopoietin receptor agonists. Seven (41%) remained thrombo-
cytopenic (platelets < 100 x 10°) at the time of the review, four of
which were despite ongoing anti-platelet treatment, two which did
not require ongoing treatment, and one which was mild and never
received treatment. The final case was the fatality in our series, and
the individual remained thrombocytopenic at time of death (plate-
lets 76 x 10°/L).

Of the four cases following Pfizer-BioNTech vaccine, two were
de novo ITP, while 2 are thought to have chronic ITP. Of the de novo
cases, both presented with only skin petechiae and/or bruising. Of
the 2 cases of exacerbation of chronic ITP, one presented with sev-
ere menorrhagia and the second with haematuria (although inves-
tigations as to the cause of the haematuria are ongoing). Two cases
required no treatment and two required treatment with corticos-
teroids, one of whom was also treated with IVIG as part of first line
therapy. None of the Pfizer-BioNTech cases were refractory to
treatment.

4. Discussion

We describe twenty-one cases of ITP following vaccination with
either AstraZeneca or Pfizer-BioNTech vaccines, with the majority
(n 17) associated with AstraZeneca vaccine. For

7055

Pfizer-BioNTech vaccine, based on the number of vaccines
administered in the study period we would have expected 3 cases,
comparable with the 4 cases observed, indicating the robustness of
case ascertainment in this series.

The observed rate of ITP following the adenoviral vector vaccine
AstraZeneca was 8 per million and as high as 10 per million follow-
ing dose 1, which was substantially higher than the expected rate of
4.1 per million. This finding is important, because the Therapeutic
Goods Administration (TGA) convened an external Vaccine Safety
Investigation Group (VSIG) of clinical experts which concluded that
a fatal case ITP case in a 61 year old woman from Western Australia
was likely linked to the AstraZeneca vaccine [18]. A formal signal
investigation into ITP as an AESI in Australia is ongoing.

Our analysis is in keeping with a nested incident-matched case
control study in Scotland, which found an association between
AstraZeneca vaccine and ITP, with an estimated incidence of 1.13
cases per 100,000 doses [9]. In this study, increased risk was first
found at 7-13 days after vaccination. The finding of increased risk
of ITP following AstraZeneca vaccine and the window of increased
risk was supported by a case control study in the United Kingdom
(UK)[10]. The Scottish and UK self-controlled case series both used
an adjusted risk ratio to demonstrate increased risk of ITP first
occurring within 7-13 and 8-14 days, respectively. Although the
methodology within these case series is different, the adjusted risk
ratios are consistent with the median time to onset seen in our
series [9,10]. Only two of our confirmed or probable ITP cases
underwent  testing with  Human PF-4 solid-phase  sand-
wich ELISA (enzyme-linked immunosorbent assay) to investigate
TTS, both of which were negative, and suggesting that presentation
of these cases is different to TTS. These two cases also underwent
independent haematology review for other factors, including
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investigation for thrombosis and d-dimer levels, and did not meet
Brighton Collaboration criteria for TTS. Interestingly, median plate-
let nadir in our ITP cases (median nadir of 5 x 10°/L) was signifi-
cantly lower than the platelet nadir observed in our TTS cases
over the same period (median nadir of 81 x 10°/L). This suggests
a possible different mechanism of action behind these two AESI,
in which TTS involves platelet activation rather than platelet
destruction [3]. One limitation in these data, however, is that
reporting systems are more likely to capture the more severe cases,
which present with bleeding or more significant symptoms. There
may be milder cases in the community who are asymptomatic and
thus never present for care. This contrasts with cases of TTS which
are more likely to present to hospital due to thrombotic complica-
tions. Both TTS and isolated thrombocytopenia have been added to
the product information for AstraZeneca [2]. Another limitation of
this study is that background rates were calculated from VAED
ICD-10-AM codes for idiopathic thrombocytopenia or other pri-
mary thrombocytopenia based on patient diagnosis upon dis-
charge. It is possible that this may over-estimate the background
rate of ITP as some individuals may have had alternate causes for
their thrombocytopenia.

The United States (US) Vaccine Adverse Event Reporting System
(VAERS) reported a series of 28 cases of thrombocytopenia (not all of
which were ITP) following vaccination with mRNA (Pfizer-BioNTech
and Moderna) COVID-19 vaccines [12]. The observed rate of 0.8 per
million doses for both vaccines in this cohort was not higher than
expected background rate. This is in keeping with our analysis, which
also did not demonstrate an increased rate of ITP following Pfizer-
BioNTech vaccination, as well as other studies which have reported
similar findings relating to mRNA COVID-19 vaccines [9-11,13].

Like previous studies, most of our cases were following dose 1
of AstraZeneca vaccine, raising the importance of dose 2 consider-
ations for these patients. The opinion from haematology experts is
that an alternate vaccine would be reasonable for these cases. Dose
2 of any COVID-19 vaccine should be deferred until platelet stabil-
isation (>50 x 10°/L and off treatment for > 3 months). Follow-up
of these patients at 3 months will be important to assess ongoing
thrombocytopenia and need for continuing treatment. The effect
of COVID-19 vaccination on pre-existing ITP has not been well
characterised. Limited and early data suggests vaccination may
worsen thrombocytopaenia in approximately 12% of patients with
chronic ITP post-vaccination [25]. However, it is important to note
that ITP is most often triggered by a viral infection, and the risk of
relapse or worsening of ITP is likely higher following COVID-19
than following vaccination. Chronic ITP patients have been vacci-
nated safely with careful monitoring. Patients with a history of
ITP are therefore recommended to proceed with vaccination and
if clinical symptoms worsen post vaccination, then monitoring of
platelets and escalation of therapy may be required.

In conclusion, we identified an increased rate of ITP following
receipt of AstraZeneca vaccine. This is a second haematological
AESI identified following the AstraZeneca vaccine in Australia
and is distinct from TTS. This case series highlights the benefit of
all cases of thrombocytopenia temporally associated with vaccina-
tion being further evaluated by a haematologist. Future studies are
required to confirm causality, further evaluate the possible
immuno-pathogenic mechanisms, as well as document the out-
comes with subsequent COVID19 vaccine doses to provide impor-
tant information in support of the COVID-19 vaccine programs
both in Australia and globally.
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