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L E T T E R  T O  T H E  E D I T O R

Humoral response to mRNA-based COVID-19 vaccine in patients 
with de novo and pre-existing immune thrombocytopenia with 
exacerbation of thrombocytopenia after vaccination

Vaccination has been an effective public health measure 
in the coronavirus disease-19 (COVID-19) pandemic.1,2 
However, since the sudden death of a previously healthy 
recipient diagnosed with de novo immune thrombocytope-
nia (ITP) after vaccination was reported, public alarm has 
been heightened.3 Although it is difficult to precisely assess 
whether post-vaccination thrombocytopenia is vaccine-
induced or incidental, further, the association is chrono-
logical and not necessarily causal, ITP can develop after 
COVID-19 vaccination.4–7 However, the humoral response 
in such patients is unknown and it must be of great con-
cern to both patients and their physicians. Furthermore, a 
recent study reported that active treatment with cortico-
steroids reduced immunogenicity in patients with autoim-
mune cytopenias including ITP.8 Hence, we considered the 
possibility that corticosteroids treatment for patients with 
post-COVID-19 vaccine ITP exacerbation might affect the 
vaccine response. Therefore, in this prospective observa-
tion study, we investigated the antibody titres against severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) in 
patients with de novo and pre-existing ITP with exacerba-
tion of thrombocytopenia after vaccination.

As a pre-existing ITP cohort, 49 consecutive patients 
who had previously been diagnosed with ITP and had re-
ceived two doses of a mRNA-based COVID-19 vaccine, 
either BNT162b2 or mRNA-1273, were identified at Aiiku 
Hospital between 1 June 2021 and 31 March 2022. The diag-
nosis and the response criteria of ITP were defined accord-
ing to International Consensus Guidelines.9 In patients with 
pre-existing ITP, ‘exacerbation of ITP’ was defined as previ-
ously reported.4 Patients with pre-existing ITP with exacer-
bation of thrombocytopenia within 30 days of the previous 
vaccination were considered as patients with post-vaccine 
ITP exacerbation. Apart from this cohort, we had two ad-
ditional patients with de novo ITP following COVID-19 
vaccination. Anti-SARS-CoV-2 spike (S) antibodies were 
measured at 3 months ± 2 weeks, 6 months ± 4 weeks and 
9 months ± 4 weeks after the second vaccine dose as previ-
ously described.10 Considering the mean age of the patients 
with ITP, we recruited healthcare workers aged ≥55 years 
who had received two doses of BNT162b2 vaccine as healthy 

controls (HCs) (n = 28). There was no significant difference 
in age between the patients with ITP and HCs (mean [SD] 
66.6 [7.2] vs. 60.2 [4.4] years; p = 0.060). Individuals with a 
known history of COVID-19 were excluded from both co-
horts of patients and HCs.

Of the 49 consecutive patients with pre-existing ITP, three 
patients (6.1%) showed exacerbation of ITP after COVID-19 
vaccination (Table  1). One patient (unique patient number 
[UPN] 1) had repeated thrombocytopenia after the second 
and third doses. Two additional patients with de novo ITP 
following COVID-19 vaccination were identified in the same 
period (Table 1). Totally, four cases of exacerbation of ITP in 
three patients with pre-existing ITP and two cases of de novo 
ITP were identified as cases of ITP after COVID-19 vaccina-
tion. All except one of the patients required prompt treat-
ment and all rescue treatments included corticosteroids. All 
of the treated patients responded and were on active treat-
ment on the day of the data cut-off or last observation.

Seroconversion rates after vaccination for both pa-
tients with post-vaccine ITP exacerbation and HCs were 
100%. However, the antibody titres in patients with post-
vaccine ITP exacerbation treated with corticosteroids were 
significantly lower than those in HCs at both 3 months 
(median [interquartile range, IQR] 153.0  [77.9–180.5] vs. 
945.0  [402.5–1358.0]  u/ml, p < 0.05) and 6 months (median 
[IQR] 66.9 [33.8–71.9] vs. 582.5 [240.5–1033.3] u/ml, p < 0.01) 
after vaccination (Figure 1A,B). On the other hand, in one 
patient with post-vaccine ITP exacerbation who did not re-
ceive rescue treatment (UPN5), the antibody titre at 6 months 
after vaccination (1232.0 u/ml) was comparable to that in 
HCs (median: 582.5 u/ml). Furthermore, in a previously 
healthy individual who developed ITP immediately after the 
first dose (UPN4), the antibody titre at 3 months was positive 
but was relatively low (2.7 u/ml) and subsequently became 
seronegative. In this patient, high-dose dexamethasone ther-
apy followed by prednisolone was started immediately after 
the onset of ITP. It was recently reported that active ther-
apy with corticosteroids reduced seroconversion rates and 
antibody titres after COVID-19 vaccination in patients with 
autoimmune cytopenias including ITP and in patients with 
haematological disease in the setting of post-allogenic stem 
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cell transplantation.8,11 In our study, although the number of 
cases is too small, treatment with corticosteroids may reduce 
the vaccine response in patients with post-vaccine ITP ex-
acerbation. Strict measures for prevention of infection such 
as social-distancing practices might be recommended in pa-
tients with post-vaccine ITP exacerbation who receive corti-
costeroids treatment. On the other hand, the seroconversion 
rate after a single-dose of vaccine was shown to be lower than 
that after two doses of vaccine in immunocompromised pa-
tients.12,13 Therefore, single-dose vaccination may also have 
contributed to the lower antibody titres in patient UPN4.

A third dose of mRNA vaccine was reported to improve 
humoral immunity against SARS-CoV-2 and to be associ-
ated with seroconversion even in immunocompromised 
patients.12,14 In our study, two patients developed ITP after 
the third dose (UPN1 and UPN3). These patients showed a 
marked increase of antibody titres after the third dose and 
rescue treatments were successful. On the other hand, an-
other patient (UPN5) who developed de novo ITP after the 

F I G U R E  1   Anti-SARS-CoV-2S antibody titres after vaccination in 
patients with post-vaccine ITP exacerbation treated with corticosteroids. 
(A) Anti-SARS-CoV-2S antibody titres in HCs (n = 28) and in patients 
with post-vaccine ITP exacerbation treated with corticosteroids (n = 3) 
at 3 months after the second vaccine dose. (B) Anti-SARS-CoV-2S 
antibody titres in HCs (n = 24) and in in patients with post-vaccine 
ITP exacerbation treated with corticosteroids (n = 3) at 6 months 
after the second vaccine dose. HC, healthy controls; ITP, immune 
thrombocytopenia; SARS-CoV-2S, severe acute respiratory syndrome 
coronavirus-2 spike. The boxes show interquartile range, centre line 
shows the median.

(A) 3 month after the second vaccine dose 

(B) 6 month after the second vaccine dose 
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second dose showed a marked increase of the antibody titre 
without developing ITP after the third dose. Based on very 
limited studies4,6 and our results, it is recommended that pa-
tients with ITP should undergo at least the initial vaccination 
and that subsequent vaccination should be considered more 
carefully in patients who developed ITP after COVID-19 
vaccination.

There is still not enough evidence to inform the op-
timal management of a patient presenting with new 
or relapsed ITP during the COVID-19 pandemic.15 
Depending on the situation, the use of thrombopoietin 
receptor agonists and intravenous immunoglobulin may 
be considered.15 Other immunosuppressive treatments, 
including rituximab, may reduce vaccine response, as 
may corticosteroids.

In conclusion, careful monitoring of the platelet count 
after vaccination should be performed for patients with pre-
existing ITP. In patients with post-vaccine ITP exacerbation, 
standard treatment with corticosteroids could abrogate the 
chance of acquiring anti-SARS-CoV-2 antibody.
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