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1 INTRODUCTION

As SARS-CoV-2 vaccines become available to the pediatric popula-

tion, vaccination safety in pediatric patients with immune thrombo-

cytopenia (ITP) is an important consideration. The Pfizer-BioNTech

SARS-CoV-2 vaccine is currently authorized for children ≥5 years of

age.1 High profile reports of new-onset ITP following vaccination in

adults revealed ITP as a potential complication, and exacerbation of

pre-existing ITP is also a concern.2–5 However, no pediatric data are

published, restricting guidance for patients and healthcare providers.

Historically, studies reported an increased risk of new-onset ITP fol-

lowing measles-mumps-rubella (MMR) vaccine in children, but this

has not been reproduced with other vaccinations.6–8 Vaccination is

imperative as COVID-19 infection has significant implications. Over

12 million pediatric COVID-19 cases have been reported with 0.1%–

1.5% of cases requiring hospitalization and 316 per 1,000,000 cases

of the severe post-COVID-19 complication of multisystem inflamma-

tory syndrome in children (MIS-C).9,10 COVID-19 infection itself also

carries a risk of thrombocytopenia.11,12 Here, we review the literature

describing the risks of SARS-CoV-2vaccination in patientswith ITPand

make recommendations for healthcare providers caring for pediatric

patients with ITP.

2 EXISTING EVIDENCE IN ADULTS

Initially, a case series of 20 adult patients was published reporting

mostly new-onset thrombocytopenia within 2 weeks of vaccination.

The index patient, initially reported in The New York Times, died from

cerebral hemorrhage, while all others responded to typical ITP treat-

ment (corticosteroids [CS], intravenous immunoglobulin [IVIG]). The

rate of new-onset ITPwas similar to expectednewcases of ITPper year

(2–6/100,000 adults).13–15

Following this initial study, several retrospective studies investi-

gated the risk of exacerbation in pre-existing ITP with a reported inci-

dence of 12%–20% (Table 1).5,16–22 A single-center study of 34 adult

patients with persistent or chronic ITP showed that half had a ≥20%

decrease in platelet count with only six requiring intervention.23 In

a multicenter study of 218 adult patients with ITP in the Nether-

lands, 13.8% (n = 30) had an exacerbation (defined as ≥50% decline

in platelet count, >20% decline and nadir <30 × 109/L, or requir-

ing rescue medication). Risk factors included baseline platelet count

<50 × 109/L, ITP treatment at onset of vaccination, and younger

age. Fifteen patients (6.9%) required rescuemedications after vaccina-

tion and most responded well; 2.2% had WHO grade 2–4 bleeding.17

In another 10-center study, there were 33 ITP exacerbations in

117 patients with pre-existing ITP. Nineteen exacerbations followed

vaccine dose 1 with seven patients requiring rescue treatment, while

14 exacerbations followed dose 2 with nine patients requiring rescue

treatment; all responded. Most required only first-line treatment with
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TABLE 1 List of published cases of immune thrombocytopenia (ITP) after SARS-CoV-2 vaccination

Author, year, number of patients Type of study New-onset or existing ITP Vaccinemanufacturer

Fueyo-Rodriguez, 2021 (n= 1) Case report New Pfizer

Portuguese, 2021 (n= 1) Case report Existing Moderna

Collins, 2021 (n= 2) Case series New Pfizer

Welsh, 2021 (n= 28) Case series New and existing Pfizer, Moderna

Lee, 2021 (n= 91) Case series New and existing Pfizer, Moderna, Oxford-AstraZeneca,

Johnson and Johnson

Lee, 2021 (n= 20) Case series New and existing Pfizer, Moderna

Crickx, 2021 (n= 3) Case series Existing Comirnaty BNT162b2, Vaxzevria

ChadOx1n-CoV-19, SpikeVax

mRNA-1273

Shah, 2021 (n= 3) Case series New and existing Pfizer, Johnson and Johnson

Jiang, 2021 (n= 34) Case series Existing Pfizer, Moderna

Visser, 2021 (n= 30) Prospective case–control Existing Pfizer, SpikeVaxmRNA-1273, Vaxzevria

ChAdOx1-S

Fatizzo, 2021 (n= 4) Prospective Existing Pfizer, Moderna, Astra-Zeneca

Kuter, 2021 (n= 6) Prospective Existing Pfizer, Moderna, Johnson and Johnson

CS and/or IVIG and nomajor bleeding occurred. Prior splenectomy and

treatmentwithmore than or equal to five previous lines of therapy had

a significantly higher risk of exacerbation after dose 1, while only more

than or equal to five lines of therapy remained significant for dose 2.

Age, gender, vaccine type, and concurrent autoimmune disease were

not significant. Most patients with stable or increased platelet counts

after dose 1 had similar stability or higher counts following dose 2. For

patients whose platelet counts decreased by >20% after dose 1, 44%

had a >20% decrease after dose 2. One of five patients who needed

rescue therapy after dose 1 required rescue therapy after dose 2.5

In prospective studiesmonitoring pre- andpost-vaccination platelet

counts, adult patients with ITP overall did well. Ten percent (4/38) of

patients had a clinically significant reduction in platelets and required

escalation of current ITP therapy after vaccination in one study.24 In

another study of 52 adults with chronic ITP, 12% (n = 6) experienced

exacerbations 2–5 days after vaccination (median = 2). Five of these

patients responded to CS±IVIG.18

Healthy patients without ITP also experience thrombocytopenia

after vaccination. The incidence of decreased platelet count in the con-

trol group of healthy volunteers in the Netherlands study was 63%

(vs. 50% in the ITP cohort). Platelet count reduction might be associ-

ated with the immune response to SARS-CoV-2 vaccination and not

specific to patients with ITP.17,25 A nested case–control study in Hong

Kong demonstrated no increased risk of thrombocytopenia above

background after vaccination, with the incidence of thrombocytopenia

after vaccination lower than after COVID-19 infection. The incidence

of thrombocytopenia after vaccination was 1.29–2.51/10,000 versus

1254/10,000 COVID-19 cases.26 This study did not differentiate post-

infection ITP from infection-associated thrombocytopenia. The rate of

ITP associated with SARS-CoV-2 infection overall is unknown and lim-

ited to case reports/series.27,28

3 PROPOSED APPROACH TO VACCINATION IN
PEDIATRIC PATIENTS WITH ITP

There are no published data on the experience of SARS-CoV-2 vacci-

nation in pediatric patients with ITP, thus these recommendations are

based on the adult data.

Vaccination against SARS-CoV-2 is crucial as a public health mea-

sure to control the pandemic. The risk of significant morbidity and

mortality from COVID-19 infection in pediatric patients is less than

in adults but remain considerable. Current data for adults with and

without ITP suggest that the vaccine is safe in this population (detailed

above).

Recommendations must be individualized and consider patient and

physician factors, including ease of lab monitoring, current ITP status

and therapies, and risk of severe COVID-19 infection. We recommend

considering a platelet count the week before vaccination for current

active ITP patients, followed by a post-vaccination platelet count the

week following vaccination, and as needed if symptoms arise. In a study

of pediatric patients who developed ITP after initial MMR vaccination,

zero patients (total = 65) developed recurrent ITP after the second

dose.29 The MMR experience combined with adult SARS-CoV-2 data

suggest that a second dose should still be given evenwith exacerbation

or de novo ITP after the first dose.

At this time, given the importance of vaccine antibody response,

anti-CD20 treatment should be avoided in the setting of ITP exacerba-

tion unless there are limited other treatment options. Available mono-

clonal antibodies for bothpre-exposureprophylaxis andpotential early

therapy of acute infection for older children and adolescents should be

considered for patients receiving immunosuppressive therapy for ITP.

However, access to therapy, as well as efficacy of antibodies against

current and future variants may limit this therapy option.
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Further data on vaccination safety in pediatric patients with

ITP is crucial to provide robust recommendations. Future studies

should address this issue, including risk factors for ITP exacerba-

tion, safety of a second dose for patients with exacerbation after

dose 1, and bleeding rates and treatment during exacerbations. One

effort is the Surveillance Epidemiology of Coronavirus (COVID-19)

Under Research Exclusion-Autoimmune Cytopenia Registry. Pediatric

providers complete a REDCap form for any patients with autoim-

mune cytopenia and documented COVID-19 infection or post vacci-

nation (https://www.research.chop.edu/secure-aic). This website, like

COVID-19 registries for other diseases, stores de-identified data and

therefore is IRB exempt under 45 CFR 46.104(d) 4(ii) and compliant

under HIPAA Safe Harbor De-identification standards.

4 CONCLUSION

Based on the current research in adults with ITP, SARS-CoV-2 vac-

cination appears overall safe, with a low risk of ITP exacerbation.

Reassuringly, in patients with symptomatic exacerbations, almost all

patients responded quickly to first-line therapy without significant

bleeding complications. The combination of apparent ITP riskwith nat-

ural infection, the risk of severe disease and MIS-C post-infection in

some patients, coupledwith the ongoing public health benefit of SARS-

CoV-2 vaccination, lead us to recommend SARS-CoV-2 vaccination for

most pediatric patientswith ITP. These recommendations are based on

expert opinion due to the limited available data for children, and thus

more research is needed.
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