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Dear Editor:

Congenital thrombotic thrombocytopenic purpura (cTTP) 
is an ultra-rare disorder caused by severe ADAMTS13 defi-
ciency [1]. Between 2001 and 2020, only 226 patients with 
cTTP were reported worldwide [2]. As of 2021, we identified 
67 patients with cTTP in Japan alone [3, 4]. Theoretically, 
patients with cTTP are at a high risk for thrombosis due to 
COVID-19 infection. This is attributed to the increase in 
plasma von Willebrand factor levels and decrease in plasma 
ADAMTS13 activity with disease severity in patients with 
COVID-19 infection [5].

Recently, Dykes et al. reported a case in which COVID-
19 vaccination exacerbated the cTTP condition [6]. This 
patient developed an acute ischemic stroke with mild 
thrombocytopenia shortly after receiving the COVID-19 
vaccine (mRNA-1273). To date, over 10 cases of de novo 
immune TTP have been reported following COVID-19 vac-
cination worldwide [7, 8]. However, there have been no 
other reports of COVID-19 vaccine-induced flare of cTTP. 
In Japan, two types of mRNA-based vaccines, BNT162b2 
(Pfizer-BioNTech) and mRNA-1273 (Moderna), are avail-
able. We administered a questionnaire survey in Japanese 
patients with cTTP regarding the adverse events after vac-
cination in October 2021, when double doses of vaccina-
tions were almost completed in Japanese applicants who 
were ≥ 12 years of age.

The questionnaire was sent to physicians who were treat-
ing patients with cTTP. Of the 67 Japanese patients with 
cTTP, 58 were alive and 6 were under 12 years of age. 
According to the questionnaire survey of 42 patients, 38 
had completed vaccination twice, and 4 patients had not 

yet received them. Table 1 presents the results for these 38 
patients. Of these, 24 patients were administered prophylac-
tic fresh frozen plasma (FFP) infusions at 2–3 weeks interval 
to prevent TTP episodes, and three were involved in clinical 
trials of recombinant ADAMTS13. Regarding the type of 
COVID-19 vaccination, 35 patients received BNT162b2, 
one received mRNA-1273, and the data for two patients 
were unknown. No severe adverse effects of vaccination, 
especially exacerbation of cTTP, were observed, and platelet 
counts after vaccinations were unchanged compared with the 
pre-vaccination levels. All patients receiving FFP infusion 
were vaccinated within 2 weeks of FFP infusion. In contrast, 
the patient reported by Dykes et al. underwent vaccination 
6 weeks after OctaPlas™ (solvent/detergent treated, pooled 
human plasma) infusion and developed ischemic stroke 
1 week after vaccination [6]. We hypothesize that a long 
interval between plasma infusion and vaccination could be 
a risk factor for cTTP exacerbation.

We believe that all patients with cTTP should 
receive COVID-19 vaccination based on the following 
considerations:

1) It is desirable to maintain a platelet count of 50,000/μL 
or higher at the time of vaccination. This is due to the 
possibility of intramuscular hematoma in cases of severe 
thrombocytopenia.

2) Patients who have received prophylactic FFP infusion 
should be vaccinated as soon as possible (preferable 
within 7 days) after the infusion.

3) Patients who have not received regular FFP infusion may 
undergo vaccination during stable conditions.

Physicians should pay attention to any changes in the 
physical condition of patients after vaccination.
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Table 1  Characteristics of 38 
patients who received COVID-
19 vaccines

FFP, fresh frozen plasma

Demographic information
  Age, median (range) 39 (14–74)
  Gender (Female/male), n 20/18

Basal treatment
  Prophylactic FFP infusion, n (%) 24 (63.2%)
  Recombinant ADAMTS13 product, n (%) 3 (7.9%)
  On demand FFP infusion, n (%) 11 (28.9%)

Special FFP intervention to avoid TTP exacerbation by vaccination
  COVID-19 vaccination within 14 days of last FFP infusion 24
    Patients with prophylactic FFP infusion, n 23
    Patients with on demand FFP infusion, n 1
  Interval between COVID-19 vaccination and last FFP infusion in days, median (range) 3.5 (0–14)

COVID-19 vaccines
  BNT162b2 (Pfizer BioNTech), n 35
  mRNA-1273 (Moderna), n 1
  Unknown, n 2

Platelet counts (×  109/L) in patients receiving prophylactic FFP infusion (n = 24)
  Baseline, median (range) 149 (29–267)
  Between 1st vaccination and 2nd vaccination, median (range) 163 (34–344)
  After 2nd vaccination, median (range) 142 (24–315)

Adverse events by vaccination
  Injection-related skin and muscle pain, n 22
  Fever (> 37.5 °C), n 11
  Fatigue, n 6
  Headache, n 3
  Urticaria, n 2
  Skin rash, n 2
  Nausea, n 1
  None, n 7
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