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COVID-19 vaccine (ChAdOx1 nCov-19)
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Coronavirus disease 2019 (COVID-19) is an ongoing pandemic
caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).1 Newly developed vaccines are powerful tools for
interrupting the ongoing dissemination of SARS-CoV-2. Because
the first vaccines were approved for clinical use within a short
period of time, the available data on adverse effects in relation
to vaccination for SARS-CoV-2 are still limited.2 One available vac-
cine is the adenovirus vector–based ChAdOx1 nCov-19 (also
known as AZD122) from AstraZeneca.3,4 As this vaccine is consid-
ered to be safe,2-4 a new condition named vaccine-induced
immune thrombotic thrombocytopenia (VITT) syndrome was
reported in relation to previous administration of ChAdOx1
nCov-195–7 and Ad26.COV2.S (Janssen Pharmaceuticals).8

VITT is associated with thrombocytopenia accompanied by
thrombosis and antibodies against platelet factor 4 (PF4) in the
serum, but it differs from postvaccination immune thrombocyto-
penic purpura (ITP), a phenomenon associated with both live
and inactivated vaccines.9-11 To our knowledge, however, ITP
has not yet been described as being associated with administra-
tion of ChAdOx1 nCov-19 vaccine. Here, we report our findings
in a cohort of 4 patients who presented with severe thrombocyto-
penia in the absence of thrombosis a short time after receiving a
ChAdOx1 nCoV-19 adenoviral vector vaccine at our (single-cen-
ter) institution.

We conducted retrospective and prospective analyses of patients
who received treatment in our institution for ITP associated with
ChAdOx1 nCoV19 vaccination within a 19-day period in May
2021. We evaluated patients’ records and confirmed the diagno-
sis of ITP. Patients’ demographic and clinical characteristics are
presented in Table 1. Detailed case descriptions are provided in
the supplemental information (available on the Blood Web site).
Informed consent was provided by each patient, andmonocentric
data acquisition was in line with local requirements according to
the Hamburg Hospital Act (HmbKHG) §12 and in accordance
with the Declaration of Helsinki.

The patients were White women and men between 64 and 72
years of age from Germany. They presented 2 to 15 days after
receiving the first dose of ChAdOx1 nCov-19 with severe symp-
tomatic thrombocytopenia of #6 3 109/L cells. Patients 1 and 2

had a medical history of thyroid disorders (autoimmune thyroiditis
and latent autoimmune hypothyroidism, respectively), patient 3
was previously diagnosed with minor thrombocytopenia (�60 3

109/L), and patient 4 reported preexisting conditions, including
chronic obstructive pulmonary disease and arterial hypertension.
Initial symptoms included petechiae (patients 1, 3, and 4), hema-
tomas (patient 1), headaches (patient 2), hyposphagma (patient 3),
and epistaxis (patient 4). All patients reported that prior vaccina-
tions against seasonal influenza (all patients), pneumococcus,
and rubella (patients 2 and 3) were well tolerated. At admission,
all patients were SARS-CoV2 negative according to a polymerase
chain reaction test. In addition, patient 2 had a serologic test that
was positive for SARS-CoV-2 spike receptor-binding domain and
SARS-CoV-2 spike trimer immunoglobulin G (IgG) or IgM antibod-
ies and negative for SARS-CoV2 nucleocapsid IgG or IgM anti-
bodies (Elecsys Anti-SARS-CoV2, electrochemiluminescence
immunoassay [ECLIA], Roche), indicating active immune response
after vaccination.

The patients did not present with signs or symptoms of throm-
botic events, and no antibodies to PF4-polyanion complexes
were detected in enzyme-linked immunosorbent assay (Asserach-
rom HPIA-IgG, Stago), so the patients discussed were not associ-
ated with VITT. In addition, a magnetic resonance imaging scan
was conducted in patient 2 to rule out intracranial bleeding and
cerebral vein or sinus thrombosis because she presented with
headaches. A bone marrow biopsy from patient 2 revealed an
increased megakaryocyte count with no signs of malignancy. No
clinical signs or symptoms of infection were present in any of
the patients. On the basis of presentation and after ruling out dif-
ferential diagnoses, ITP was diagnosed in all 4 patients.12

The patients received corticosteroids (prednisolone 100 mg/day;
initial bolus of 250 mg in patient 1) as initial treatment (Figure
1). No further treatment was initiated in patients 3 and 4 because
of a quick recovery of the platelet counts that increased to 23 3

109/L and 98 3 109/L after 4 and 6 days, respectively. Patients 3
and 4 were discharged for outpatient follow-up with a steroid
reduction plan. Intravenous immunoglobulin (IVIG) was adminis-
tered to patients 1 (0.4 g/kg) and 2 (1 g/kg) (Figure 1). Patient 2
did not respond, so dexamethasone (40 mg) was initiated for 7
more days. Platelet counts increased in patients 1 (142 3 109/L)
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and 2 (463 109/L) as shown in Figure 1, so they were discharged.
Seven days later, at the first outpatient visit, patient 2 presented
with a platelet count ,5 3 109/L and was readmitted for treat-
ment with corticosteroids (prednisolone 100 mg) and IVIGs (1 g/
kg). Thrombopoietin receptor agonist (TPO) eltrombopag was
administered to patient 2 (50 mg once per day) due to the refrac-
tory course of the disease, and thrombocyte count increased
quickly to 58 3 109/L. On follow-up, all patients were recovering
with increasing platelet counts of 253 3 109/L (patient 1, after 5
days of follow-up), 71 3 109/L (patient 2, after 5 days of follow-
up), 89 3 109/L (patient 3, after 3 days of follow-up), and 121 3

109/L (patient 4, after 6 days of follow-up).

We present 4 patients with symptomatic thrombocytopenia
associated with previous administration of ChAdOx1 nCov-
19. Of note, 3 of 4 patients presented with a medical history
known to be associated with the occurence of ITP or thrombo-
cytopenia, such as thyroid disorders or preexisting mild throm-
bocytopenia. However, platelet counts in all patients were
stable before the ChAdOx1 nCov-19 vaccine was administered.
Because no patients presented with signs of thrombotic events
and antibodies to PF4-polyanion complex, thrombocytopenia
was not associated with VITT. One patient with a history of
mild thrombocytopenia developed symptoms just 1 day after

receiving the vaccination, and his condition may have caused
a faster decline of thrombocytes.

To our knowledge, this is the first report in the literature that
describes ITP being associated with the COVID-19 vector-based
vaccination. Rare cases of ITP after use of messenger RNA
(mRNA)–based COVID-19 vaccines have been reported.13-16 All
of our patients were older than age 60 years, which might have
been influenced by German authorities’ recommendation to use
ChAdOx1 nCov-19 only in elderly patients because of the possibly
higher risk of VITT in younger adults.

Symptomatic ITP is a severe condition that harbors the risk of fatal
hemorrhage and is generally treated with corticosteroids and/or
intravenous Ig. In patients with refractory disease, splenectomy
or administration of TPO agonists can be considered. However,
using TPO agonists earlier might be considered to avoid the
use of immunosuppressants shortly after vaccination, whichmight
impair the intended immunity against SARS-CoV-2.17 Consider-
ing that nearly 7 million doses of ChAdOx1 nCov-19 have been
administered in Germany so far and that the incidence of ITP is
about 3.3 per 100000 adults per year,17 it is possible that our
findings are coincidental. However, thrombocytopenia after
receiving a vaccination for diseases such as rubella,11

Table 1. Patient characteristics

Characteristic Patient 1 Patient 2 Patient 3 Patient 4

Age, y 72 71 66 64

Sex Male Female Male Female

Preexisting conditions
and past medical
history

Radioiodine-treated
autoimmune thyroiditis

Latent hyperthyroidism,
nodular goiter, breast

cancer, stroke

Hypertension, mild
thrombocytopenia

Hypertension, chronic
obstructive pulmonary

disease, steatosis hepatis

Allergies Pollen None None None

Medication on
admission

None Aspirin, metamizole,
denosumab (once every 6

mo)

Amlodipine, valsartan,
hydrochlorothiazide,

tamsulosin

Candesartan,
hydrochlorothiazide,

zolpidem, salbutamol, tilidine,
tiotropium bromide

Time from vaccination
to admission, d

11 11 2 15

Symptoms Petechiae, epistaxis,
headache

Petechiae, hyposphagma Petechiae None

Platelet count nadir
3 109/L

,5 ,5 ,5 6

D-dimer peak, mg/L
(reference range,
0.21-0.52 mg/L
FEU)

0.83 1.16 0.35 0.51

PF4-polyanion
antibodies (ELISA)

Negative Negative Negative Negative

Treatment Intravenous
immunoglobulin,
glucocorticoids

Intravenous
immunoglobulin,
glucocorticoids,

thrombopoietin receptor
agonist

Glucocorticoids Glucocorticoids

ELISA, enzyme-linked immunosorbent assay; FEU, fibrinogen equivalent units.
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pneumococcus,10 and influenza9 is a known phenomenon and is
presumed to be linked to hyperfunction of B cells as seen in
ITP.18,19 Moreover, considering the most recent few years, we
counted an average of only 1 patient per month being admitted
to our department for ITP, meaning a fourfold increase within a
time period of only 19 days.

Our observations should prompt clinicians to take secondary ITP
into account as an underlying cause in patients presenting with
bleeding symptoms or low platelet counts after vaccination with
ChAdOx1 nCov-19. Unlike with VITT, the risk of thrombosis with
ITP is usually not increased, and anticoagulation, which is a sug-
gested treatment in VITT5,7 should not be considered. All patients
received their first vaccination with ChAdOx1 nCov-19, and it has
not yet been determinedwhich vaccine should be administered to
these patients for their subsequent vaccination because mRNA-
based vaccines were associated with ITP as well.13,14 Further
investigations are needed to explicate the pathological mecha-
nism and epidemiology of possible secondary ITP associated
with COVID-19-vaccination.
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Figure 1. Platelet count responses to treatment. Patients received glucocorticoids (all patients), intravenous immunoglobulins (patients 1 and 2), and thrombopoietin
receptor agonist (patient 2).
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