
Covid-19 vaccination in patients with immune-mediated 
thrombotic thrombocytopenic purpura: a single-referral 
center experience

Cases of immune-mediated thrombotic thrombocyto-
penic purpura (iTTP) following the administration of vac-
cines have been described in the literature.1-2 Recently, de 
novo and relapsed iTTP have been reported during SARS-
Cov-2 infection3-5 and after the vaccine, mainly with ade-
noviral and rarely with mRNA vaccines.6-11 The French 
Reference Center for Thrombotic Microangiopathies con-
ducted a large multicenter retrospective study to investi-
gate the possible link between COVID-19 vaccine and the 
new onset or recurrence of iTTP. Results showed that vac-
cination does not trigger relapse in these patients, par-
ticularly if they are regularly monitored and do not have 
low ADAMTS13 enzyme activity.12 Similar results were de-
scribed by the Vaccine Adverse Event Reporting System 
(VAERS), the US passive surveillance system for adverse 
events after immuniziation.13 COVID-19 vaccine did not in-
crease the risk of de novo or relapsed iTTP, except in in-
dividuals in hematologic remission with extremely low 
ADAMTS13 activity (<20%).12-13  
We report here our single-center experience in 33 patients 
with pre-existing iTTP, followed at our Institute, who re-
ceived regular mRNA COVID-19 vaccination (Pfizer-BioN-
Tech vaccine: 31 cases; Moderna: 2 cases). 
All 33 patients had been followed in our Institute since 
the first acute iTTP episode and had a confirmed iTTP di-
agnosis based on documented ADAMTS13 activity <10 
UI/dL during the acute episodes of thrombotic micro-
angiopathies; the immune-mediated mechanism was con-
firmed by the demonstration of anti-ADAMTS13 
autoantibodies. Between March 2021 and March 2022, all 
33 patients received mRNA COVID-19 vaccines, as sched-
uled for our fragile patients. Thirty-two of the 33 patients 
received the full scheduled mRNA COVID-19 vaccination; 
the last patient, who had previously contracted SARS-
Cov-2 infection, without sequelae, received only one dose 
of the vaccine. Twenty-seven patients received a booster 
dose and seven patients received a second booster of 
vaccine during active immunosuppressive treatment. At 
the time of vaccine injection all patients were in clinical 
remission; 19 (57%) patients were out of treatment while 
14 (43%) were still receiving immunosuppressive therapy. 
Patients’ characteristics and details about iTTP as well as 
available laboratory data, including ADAMTS13 activity be-
fore and after the vaccine, are reported in Table 1. 
Eighteen patients had previously presented one acute 
iTTP episode, eight patients had previously presented two 

episodes, five patients three episodes and two patients 
four iTTP acute episodes. Median time between the most 
recent acute episode and the first vaccine dose was 88 
months (range, 5-259). Median ADAMTS13 activity in the 3 
months before vaccination was 75 UI/dL (range, 10-135). 
Twenty-three patients showed enzyme activity >50 UI/dL 
(median 99% UI/dl; range, 54-135), eight patients had an 
enzyme activity ranging between 20 UI/dL and 50 UI/dL 
(median 39% UI/dl; range, 23-48) and the last two patients 
a very low activity (<20 UI/dL). Thirteen (39%) patients had 
received rituximab (CD20-targeted B-cell-depleting 
antigen), as part of iTTP treatment. The median interval 
between anti-CD20 therapy and first vaccine dose was 17 
months (range, 2-151); in four patients pre-emptive rituxi-
mab was still ongoing before vaccination. After vaccine, 
all patients were checked with a peripheral blood count 
every week, for a total of 1 month from the date of each 
injection. The platelet count remained in the normal 
range; no episodes of anemia, renal impairment, neurol-
ogic symptoms were observed. No iTTP clinical relapse 
within 4 weeks of vaccination (first, second and booster 
doses) were documented. ADAMTS13 activity was moni-
tored 1-3 months after vaccine in 31 of 33 patients and 
five of them (16%) showed a reduction in activity below 
<20 UI/dL. In these last five patients, the median of 
ADAMTS13 activity before vaccination was 45 UI/dL (range, 
23-109), while the median activity after vaccination was 9 
UI/dL (range, <3-14). Due to the drop of ADAMTS13 activity 
four of the five patients in clinical remission received pre-
emptive immunosuppressive treatment (rituximab 3; aza-
thioprine 1) with increase in the ADAMTS13 activity >20 
UI/dL after rituximab; the patient, who received azathio-
prine treatment, remained in clinical remission with 
enzyme activity >10 UI/dL. The last patient with decreased 
ADAMTS13 activity after vaccine, contracted SARS-Cov-2 
infection 2 months after vaccination with a concomitant 
iTTP relapse. A total of eight patients developed mild 
COVID-19 after a median of 3.5 months (range, 2-10) from 
the last vaccine dose; seven did not require hospitaliza-
tion and/or anti-viral therapy, one patient was hospitalized 
for the treatment of iTTP relapse. In all seven patients 
there no was reduction in ADAMTS13 activity following the 
infection episode. SARS-Cov-2 infection occurred in two 
of 14 (14%) patients still receiving immunosuppressive 
treatment compared with six of 19 (31%) patients out of 
therapy (>9 months from the last treatment). Five of the 
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eight patients who were SARS-Cov-2 infected had already 
received the vaccine booster dose and only one of them 
was still in immunosuppressive treatment. No patient 
performed the anti-COVID-19 immune assessment after 
vaccine and the value of SARS-CoV-2 spike antibodies is 
not available. 
Vaccinations can rarely induce autoimmune reactions in-
cluding iTTP. According to the case reports, iTTP occurs 
within 2 weeks after vaccination, mostly with influenza 
vaccination, followed by vaccines against pneumococcus, 
rabies and H1N1.1-2 To date, COVID-19 vaccination-associ-
ated iTTP is present in the literature.4-11 The literature re-
view demonstrates only few cases of mRNA COVID-19 
vaccine-related iTTP. Giuffrida et al. described five post-
vaccine recurrences among 32 vaccinated patients.14 The 
French study showed that COVID-19 vaccination has no 

causal relationship with iTTP12 and more recently, the 
multicenter, retrospective VAERS study confirmed that 
COVID-19 vaccination does not increase the risk of de 
novo or relapsed iTTP, particularly if patients are moni-
tored regularly and have normal ADAMTS13 enzyme activ-
ity.13 In this study, the rare iTTP clinical relapses (4/79) 
occurred only in those patients with low (<20%) or un-
known ADAMTS13 activity levels within 3 months prior to 
vaccination.13 Our study confirms that mRNA COVID-19 
vaccine can be safely administered to patients with a pre-
vious iTTP diagnosis if patients are carefully monitored 
after vaccination. In order to prevent relapse, peripheral 
blood count and ADAMTS13 activity should be monitored 
to promptly initiate immunosuppressive treatment. The 
preemptive treatment although necessary, may alter the 
vaccine response for at least 6 months. In our study, no 
vaccine-related iTTP clinical recurrences were docu-
mented, even in patients with very low ADAMTS13 activity. 
Despite mRNA vaccination, eight patients were infected 
with SARS-Cov-2. None of them presented a severe viral 
infection but one patient showed a concomitant iTTP re-
currence and required treatment with plasma exchange, 
caplacizumab, immunosuppressive treatment with ste-
roids and rituximab. COVID-19-associated iTTP has been 
described in the literature.3-5 Even though a causal rela-
tionship remains to be elucidated, viral infections are a 
known trigger for secondary or immune TTP, with pro-
posed mechanisms including both direct endothelial in-
jury and development of ADAMTS13 autoantibodies.4,15 

Time to diagnosis of TTP was 10 days from the onset of 
SARS-Cov-2 infection.4 Treating TTP relapses during 
SARS-Cov-2 infection is not easy. The patients need daily 
plasma exchange and intensive immunosuppressive treat-
ment that may worsen the course of viral infection result-
ing in a poor outcome. 
In summary, our data confirm that mRNA COVID-19 vac-
cines does not increase the risk of relapsed iTTP, if pa-
tients are carefully monitored. Checking patients with 
blood counts and ADAMTS13 activity after vaccination is 
recommended, in order to administer preemptive therapy 
in those cases with very low enzyme activity. The inci-
dence of SARS-Cov-2 infections after vaccination for pa-
tients in immunosuppressive therapy is low (14%) and 
none of them developed severe disease. These data con-
firm the efficacy of mRNA vaccines. SARS-Cov-2 infection 
itself can trigger TTP, with many other severe and devas-
tating consequences, hence the benefits of the vaccine 
outweighs the risks. 

Authors 

Silvia Maria Trisolini,1 Saveria Capria,1 Andrea Artoni,2 Ilaria Mancini,3 

Characteristics

Patients, N 33

Age in years at diagnosis, median (range) 44 (11-68)

Sex, male/female, N 6/27

iTTP* episodes, N 
1 
2 
3 
4

 
18 
8 
5 
2

Ongoing treatment prevaccine, N 
No therapy 
Prednisone 
Azathioprine 
Rituximab 
Cyclosporine

 
19 
1 
8 
4 
1

Vaccine dose, N 
First dose 
Second doses 
Third doses 
Fourth doses

33 
1 

32 
27 
7

Time in months of last TTP episode to 1st  
vaccine dose, median (range)

88 (5-259)

Prior rituximab therapy, N 13

Time in months from most recent rituximab 
dose and vaccine  

Median 
Range 

>1 year 
<6 months

 
 

17 
2-151 

9 
4

ADAMTS13 activity pre-vaccine (UI/dL), 
median (range)

75  
(10-135)

ADAMTS13 activity post-vaccine (UI/dL), 
median (range)

75  
(<3-137)

Table 1. Demographic and clinical characteristics of the 33 
patients with immune-mediated thrombotic thrombocytopenic 
purpura.

*iTTP: immune-mediated thrombotic thrombocytopenic purpura.
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