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SUMMARY
Immune thrombocytopaenic purpura (ITP) is often 
a diagnosis of exclusion with presentations ranging 
widely from asymptomatic patients to those with 
life- threatening bleeding. Secondary ITP following 
vaccination is relatively uncommon and underdiagnosed 
as majority of patients remain asymptomatic. Cases of 
severe thrombocytopaenia associated with SARS- CoV- 2 
messenger RNA (ribonucleic acid) vaccinations have been 
described previously, mostly as isolated occurrences, 
and typically occurring following the first dose. Here we 
present a case of severe ITP associated with the second 
dose of the Pfizer- BioNTech/BNT16B2b2 mRNA vaccine 
and provide a review of the current literature.

BACKGROUND
Immune thrombocytopaenic purpura (ITP) is rela-
tively rare with an annual incidence of roughly three 
cases per 10 000 adults. The predominant patho-
genesis is thought to be secondary to an antibody- 
mediated disorder characterised by destruction of 
circulating platelets and manifesting as bruising or 
bleeding.1 ITP is a known but unusual complica-
tion of routine vaccinations, commonly reported 
in children following the Mumps Measles Rubella 
(MMR) vaccines.2 3 Occasionally, it has also been 
reported in the elderly in association with the 
influenza vaccine, possibly due to structural simi-
larities between the vaccine constituents and the 
antigens present on platelets.4 Hence, the observa-
tion of thrombocytopaenia following SARS- CoV- 2 
vaccinations is not entirely a surprise. Recent data 
primarily describe development of ITP following 
the first dose of the SARS- CoV- 2 mRNA vaccines 
with increasing reports warranting caution.5–9 
However, ITP may also be associated with subse-
quent doses of the COVID- 19 vaccines. Continued 
reporting and monitoring of cases is warranted to 
determine if a causal relationship exists. Here we 
describe a case of severe thrombocytopaenia and 
purpura following the second dose of the Pfizer- 
BioNTech mRNA vaccine.

CASE PRESENTATION
The patient was a female in her early 50s who devel-
oped new, atraumatic, bilateral upper and lower 
extremity ecchymoses 4 days after receiving the 
second dose of the Pfizer- BioNTech/BNT16B2b2 
mRNA vaccine. Eight days after vaccination, the 
bruising continued to worsen prompting further 
evaluation by her primary care physician. She 
was found to have a platelet count of 21 000 
platelets/mm3. Of note, the patient’s last platelet 

count almost 7 years ago was 255 000 platelets/
mm3. She had an otherwise unremarkable medical 
history and denied any clinical signs or symptoms 
following her first dose of the vaccine. She had 
no personal history of malignancy, autoimmune 
disease or prior bleeding diathesis. No preceding 
viral syndrome was noted. She was not taking any 
medications.

INVESTIGATIONS
She was sent to the emergency department for 
further work- up where her platelet count 12 
hours later was found to be 3000 platelets/mm3. 
Other than ecchymoses shown in figure 1, phys-
ical examination was unremarkable. There was no 
splenomegaly. Other laboratory parameters were 
unrevealing (table 1). Peripheral smear showed the 
presence of giant platelets (figure 2). She was trans-
fused one unit of platelets with transient improve-
ment in platelet count to 55 000 platelets/mm3.

Development of transient chest pain prompted 
a CT angiogram of the chest which ruled out 
pulmonary embolism. Her chest pain was ulti-
mately attributed to musculoskeletal aetiology 
and subsided with supportive measures. Doppler 
venous ultrasound of the bilateral lower extremi-
ties was negative for thrombosis. The patient was 
not taking any medications recently. After exclusion 
of alternative causes, including but not limited to 
liver disease, bone marrow processes, medication 
induced, infectious processes, COVID- 19 infection, 
and nutritional deficiencies, she was diagnosed 
with secondary ITP associated with COVID- 19 
vaccination.

TREATMENT
She received 40 mg dexamethasone daily for 4 days 
with improvement in her platelet count to 101 000 
platelets/mm3 by day 16 postvaccination (figure 3).

Approximately 47 days following her second 
vaccination, she presented again with recurrent 
ecchymosis and was found to have a platelet count 
of 7000 platelets/mm3. She was then treated with 
a combination of intravenous immunoglobulin 
(IVIG) and dexamethasone. This was followed by 
four doses of weekly rituximab (375 mg/m2 per 
dose). Since completion of rituximab, the patient 
has not shown any further evidence of throm-
bocytopaenia, with platelet counts ranging from 
190 000 to 2 50 000 platelets/mm3 (most recently 
214 000 platelets/mm3, 1 year after her last dose 
of COVID- 19 vaccine). She has deferred a booster 
vaccine.
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DISCUSSION
There has been growing concern with emergence of vaccine- 
related haematologic adverse events including new cases of 
ITP secondary to the mRNA vaccines.5 7–9 A handful of cases 
of thrombocytopaenia have been reported to the Vaccine 
Adverse Event Reporting System among the millions of admin-
istered doses of the Pfizer- BioNTech and mRNA- 1273/Moderna 
vaccine.2 It is important to distinguish this entity from Vaccine- 
induced Immune Thrombotic Thrombocytopaenia (VITT) 
which is a prothrombotic state with significant mortality and 
morbidity and has been reported in association with adenovirus 
vector- based vaccines (namely the Vaxzevria by AstraZeneca 
vaccine, ChAdOx1 nCoV- 19 and Johnson & Johnson/Janssen 
vaccine, AD26.COV2.S).10–12 In contrast to VIIT, ITP predis-
poses to bruising and bleeding.

ITP secondary to vaccinations typically occurs within 1–2 weeks 
following the first dose of vaccination. Severe thrombocyto-
paenia with platelet counts less than 10 000 platelets/mm3 have 
been described, although many cases remain underdiagnosed as 
most patients do not present with clinically significant symptoms 
or undergo routine laboratory investigations postvaccination.3 7 8 

The pathophysiology remains unclear, but proposed mechanisms 
include myelosuppression, consumption as seen in disseminated 
intravascular coagulation and immune- mediated humoral or 
cell- mediated destruction.3 The successful use of corticosteroids 
and IVIG in these patients seem to suggest an antibody- mediated 
platelet failure like that seen in de novo ITP.5 6 Other treatment 
strategies extrapolated from de novo ITP suggest that thrombo-
poietin receptor agonists may play an important role in platelet 
recovery and potentially minimise the use of immunosuppres-
sive agents.7 The latter is of particular importance, as decreased 
SARS- COV- 2 antibody responses have been described in patients 
on immunosuppressants.13 Other treatments explored in these 
patients include platelet transfusions, shown to be of minimal 

Figure 1 Ecchymoses on upper and lower extremities.

Table 1 Laboratory values on days following Pfizer COVID- 19 vaccination

Days since vaccination

Day 8
07:00 
hours

Day 8
19:00 
hours Day 9 Day 10 Day 16 Day 33 Day 47 Day 48 Day 49 1 year later

Haemoglobin (gm/dL) 14.5 13.8 12.8 13.4 14.5 14.1 14.2 14.5 12.9 14.3

White blood cells (k/mm3) 6.2 8.5 7.8 6.1 9.1 8.9 11.0 7.9 5.6 5.8

Platelets (k/mm3) 21 3 55* 24 101† 441 7 26‡ 47 214§

Mean platelet volume (femtoliters) * * 12.1 14.7 12.9 11.2 ¶ 13.7 13.2 12.1

International Normalized Ratio (INR) – 1.0 – – – – 1.0 – – –

Prothrombin time (s) – 10.4 – – – – 10.1 – – –

Activated prothrombin time (s) – 24.5 – – – – 27.3 – – –

Fibrinogen (mg/dL) – 287 – – – – 377 – – –

D- Dimer (mg/L) – 1.64 – – – – 0.21 – – –

Haptoglobin (mg/dL) – 59 – – – – 72 – – –

Lactate dehydrogenase (units/L) – 210 – – – – 217 – – –

Total bilirubin (mg/dL) 1.3 0.7 – – – – 0.6 – – –

Aspartate aminotransferase (units/L) 21 – – – – – – – – –

Alanine aminotransferase (units/L) 20 – – – – – – – – –

Alkaline phosphatase (units/L) 100 – – – – – – – – –

COVID- 19 RT- PCR Negative – –

Vitamin B12 (pg/mL) 1466 – –

‘–’ refers to not obtained
*Platelet transfusion.
†Oral dexamethasone 40 mg for 4 days.
‡Oral dexamethasone 40 mg for 4 days + 2 doses of 40 mg intravenous immunoglobulin 24 hours apart.
§Rituximab (375 mg/m2) every week for 4 weeks.
¶Could not be measured.

Figure 2 Peripheral smear showing a ‘giant platelet’ as indicated by 
an arrow (Leishman’s stain).
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and temporary benefit, and rituximab, which can take 6–8 
weeks to produce a response.5 Whereas, approximately 80% 
of patients with de novo ITP relapse within 2 years, recurrence 
rates with secondary ITP associated with mRNA vaccines remain 
unknown.14

The development of new thrombocytopaenia with severe 
bruising in our patient within 1 week of receiving the second 
dose of the COVID- 19 vaccine is suggestive of secondary ITP. 
It is also possible that our patient may have been presensitised 
by the first dose of COVID- 19 vaccine. Work- up for other aeti-
ologies was unrevealing. Of note, the patient did not undergo 
comprehensive autoimmune work- up and it is possible that the 
vaccine unmasked either a pre- existing ITP or a predisposing 
condition for de novo ITP. In the absence of a recent prevaccina-
tion platelet count, it is nearly impossible to distinguish between 
these entities. However, in the presence of a preceding clinical 
event, secondary ITP remains the most likely diagnosis. Our 
patient then developed recurrent thrombocytopaenia, almost 
7 weeks after vaccination, which is worrisome for a refractory 
process. It is unclear if these reactions are self- limiting or if they 
may persist and lead to chronic ITP.2 6 Furthermore, the role 
of rechallenging with either the same or another SARS- CoV- 2 
vaccine is uncertain. In these cases, close surveillance should be 
strongly recommended. It is important to note that the incidence 
of clinically meaningful thrombocytopaenia is relatively low, and 
the benefit of COVID- 19 vaccine in preventing a disease with 
high mortality and significant long- term sequalae needs to be 
considered.15

Awareness of new cases of thrombocytopaenia following the 
administration of mRNA SARS- CoV- 2 vaccines continues to 
grow. Fortunately, most patients rarely manifest severe thrombo-
cytopaenia and many cases remain clinically occult. Our patient 
developed clinical symptoms of severe thrombocytopaenia with 
bruising after the second dose of the vaccine and may have been 
presensitised by the prior dose. The reporting of this clinical 
vignette highlights the importance of continued surveillance and 
increased clinician awareness. It also encourages close outpatient 
monitoring for patients at potentially higher risk for secondary 
ITP associated with vaccinations. These events do not in any way 
undermine the benefit of SARS- CoV- 2 vaccines.

Learning points

 ► Secondary immune thrombocytopaenia is commonly 
described in association with the first dose following the 
COVID- 19 mRNA vaccines but can also be observed following 
subsequent doses.

 ► Most cases of secondary ITP associated with the COVID- 19 
vaccines appear to be relatively self- limited, however 
clinically significant as well as refractory cases have been 
described.

 ► Rituximab appears to be an effective treatment option with a 
more durable response but can cause immunosuppression.

 ► Subsequent COVID- 19 vaccines should not be withheld 
in these patients, instead close outpatient surveillance is 
warranted particularly for patients with a prior history of ITP.
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