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$rombotic thrombocytopenic purpura (TTP) is a potentially life-threatening consumptive coagulopathy requiring emergent
diagnosis and timely treatment. It is characterized by microangiopathic hemolytic anemia and thrombocytopenia with the
development of microthrombi caused by inherited or acquired deficiency of the von Willebrand factor-cleaving protease
ADAMTS13 and resulting end-organ damage. Most of the cases are the result of acquired deficiency of ADAMTS13, for which the
exact etiology is unknown but reported to be related to various autoimmune disorders, infections, and medications. Our case
report features of a patient with a history of idiopathic thrombocytopenic purpura and thrombotic thrombocytopenic purpura,
who developed a recurrence of TTP 5 days after his first dose of the mRNA Coronavirus disease 2019 (COVID-19) vaccine
(mRNA-1273 vaccine) in the setting of recent COVID-19. $e close temporal association between vaccine administration, recent
COVID-19, and relapse of remitted TTP raises concern for an enhanced immune reaction to COVID-19 vaccine in the setting of
recent COVID-19 and underlying autoimmune disease. $e association is not absolute, but given the novelty of COVID-19 and
the mRNACOVID-19 vaccine and the relapse timing, it leads us to pose this hypothesis. Vaccine distribution to a larger andmore
diverse population will allow for an increased rate of adverse event reporting. $is case report exemplifies potential safety issues
that may be encountered with new vaccine administration in patients with recent COVID-19 and underlying autoimmune
disease. $ere are no specific recommendations for COVID-19 vaccine administration in such patients.

1. Introduction

$rombotic thrombocytopenic purpura (TTP) is a po-
tentially life-threatening consumptive coagulopathy re-
quiring emergent diagnosis and timely treatment. It is
characterized by microangiopathic hemolytic anemia and
thrombocytopenia with the development of micro-
thrombi caused by severely reduced activity of the von
Willebrand factor-cleaving protease ADAMTS13 and
resulting end-organ damage. $e central nervous system
is commonly affected and may manifest with mental status
or functional neurologic changes. Renal involvement may
lead to cardiac manifestations associated with volume
overload or arrhythmogenic electrolyte abnormalities.

TTP is a result of an inherited or acquired quantitative or
functional deficiency of ADAMTS13. Our case report
features a patient with a history of idiopathic thrombo-
cytopenic purpura and thrombotic thrombocytopenic
purpura, who developed a recurrence of TTP 5 days after
his first dose of the Moderna mRNA COVID-19 vaccine
(mRNA-1273 vaccine). $e FDA issued an Emergency
Use Authorization for the Moderna mRNA COVID-19
vaccine on December 18, 2020. It is a novel vaccine type
that has demonstrated 94.1% efficacy at preventing
COVID-19 in an ongoing phase 3 clinical trial. Vaccine
distribution to a more extensive and more diverse pop-
ulation will allow for an increased rate of adverse event
reporting.
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2. Case Description

$e patient is a 48-year-old Caucasian male who presented
complaining of acute-onset, transient right-sided weakness
and slurred speech lasting approximately 30 minutes in
addition to paresthesia five days after his first dose of
COVID-19mRNA vaccine (Moderna mRNA-1273 vaccine).
$e patient did not have headache, dyspnea, fever, or visual
changes. Vitals were within the normal range. $e patient
had a normal cardiopulmonary exam, and his neurological
exam was intact with complete recovery of transient
symptoms. Examination of the skin and mucosa did not
show any petechiae, purpura, or active bleeding. He denied
any recent medication use, illness, or chemical exposure.$e
patient’s past medical history was significant for diabetes
mellitus type 2 on insulin, refractory thrombotic throm-
bocytopenic purpura (TTP), idiopathic thrombocytopenic
purpura (ITP), and COVID-19 2 months before his pre-
sentation, which did not require hospitalization. His medical
records elucidated that he had a diagnosis of TTP for eight
years, a total of 4 episodes in the past for which he was
treated with plasmapheresis, steroids, and rituximab. Fur-
ther treatment options were not initiated since the patient
was lost to follow-up in between his relapses. He was also
diagnosed with ITP 5 years ago, which was treated with
steroids and rituximab. $e patient was reported to have
normal platelet counts (130.000/uL) approximately three
months before the presentation. Family history was non-
pertinent. He denied consumption of alcohol, tobacco, or
recreational drugs. $e patient denied taking any home
medications.

On the day of presentation, laboratory results were
significant for hemolytic anemia with hemoglobin 8.8 g/dL,
2–3 schistocytes/hpf on peripheral blood smear, hapto-
globin<10mg/dL, total bilirubin 5.0 with indirect bilirubin
predominance, lactate dehydrogenase (LDH) 884U/L,
D-dimer 1.45 ug/mFEU, fibrinogen 417mg/dL, and platelet
count 10×103/dL (baseline platelet count of 130×103/dL).
Noncontrast head CT was performed given acute transient
neurologic symptoms which did not reveal any hemor-
rhage, mass effect, or ischemic process. $e constellation of
hemolytic anemia, thrombocytopenia, and transient neu-
rological symptoms was concerning for a TTP relapse. $e
PLASMIC score used to predict ADAMTS13 deficiency in
suspected TTP patients was 7 points showing that the
patient is at high risk of having severe ADAMTS13 defi-
ciency, thus requiring emergent plasmapheresis.
ADAMTS13 activity later resulted as <3%, while
ADAMTS13 inhibitor was 6.6 BEU (normal <0.4).
Meanwhile, the patient’s COVID-19 PCR test was negative.
High-dose glucocorticoids were immediately administered,
and fresh frozen plasma was used for bridging to urgent
plasmapheresis. $e patient had a full recovery after a 10-
day course of plasmapheresis in addition to glucocorticoids
and rituximab. $e patient was to complete outpatient
rituximab therapy and steroid tapering with hematology
follow-up on discharge. His platelet and hemoglobin count
was normalized on the day of discharge. $e second dose of
the COVID-19 vaccine was deferred.

3. Discussion

TTP is a result of an inherited or acquired quantitative or
functional deficiency of ADAMTS13. Acquired TTP is
characterized by severe ADAMTS13 deficiency (typically,
activity <10 percent) due to an inhibitor (autoantibody)
directed against ADAMTS13; patients with inherited
ADAMTS13 mutations are referred to as having hereditary
TTP. Reduction in ADAMTS13 activity leads to the accu-
mulation of vonWillebrand factor multimers followed by an
increase in platelet aggregation and thrombotic micro-
angiopathy. $e disease manifests with thrombocytopenia,
mechanical hemolysis, anemia, renal failure, neurologic
impairment, and fever. Acquired TTP diagnosis is con-
firmed when ADAMTS13 activity is <10%. ADAMTS13
assay typically requires days and, thus, is not an actionable
measure and instead acts as a confirmatory test. Acute di-
agnosis relies on clinical presentation and laboratory data.
Laboratory data demonstrate thrombocytopenia, micro-
angiopathic hemolytic anemia (anemia in conjunction with
lab values of cell lysis: elevated LDH, decreased haptoglobin,
and indirect hyperbilirubinemia), reticulocytosis, and pe-
ripheral smear with schistocytes. $e platelet-rich micro-
vascular thrombi lead to organ hypoperfusion. In our case,
as we had a high suspicion for TTP initially given the past
medical history of TTP, hemolytic anemia with thrombo-
cytopenia with neurologic symptoms, we initiated plasma-
pheresis without waiting ADAMTS13 levels. We confirmed
the diagnosis with low ADAMTS13 levels which were
withdrawn before plasmapheresis. MRI of the brain was not
obtained as the neurologic symptoms were transient and
resolved entirely once the underlying etiology improved. Of
note, per documentation, our patient had past medical
history of ITP, which was not deemed as the etiology of his
presentation at this time given hallmarks of thrombotic
microangiopathic anemia and low levels of ADAMTS13
levels. Concomitant ITP with TTP is a rare phenomenon,
per the patient’s external medical records, and he had ITP in
the past; however, we did not have adequate data to confirm.

$e timing of TTP identification and treatment deter-
mines disease mortality. $e PLASMIC score predicts dis-
ease severity and potential response to plasmapheresis [1].
Treatment primarily involves plasmapheresis, steroids, and
rituximab. Plasmapheresis removes circulating autoanti-
bodies while also supplying functionally active ADAMTS13.
Steroids suppress the immune system. Relapsing TTP is
defined as thrombocytopenia and increased LDH that
persists despite 5–7 plasmapheresis sessions [2]. Rituximab,
a monoclonal anti-CD20 antibody, results in B-cell deple-
tion and has been shown to reduce the rate of TTP re-
currence. Caplacizumab is an anti-VWF antibody fragment
that has been shown to normalize platelet count faster with
shorter hospitalization, fewer plasmapheresis sessions, and
lower rates of composite death, recurrence, and major
thromboembolic events compared with placebo [2].

Although the exact etiology is unknown, acquired TTP
can be triggered by bacterial and viral infections, pregnancy,
malignancy, and medications (including quinine, cyclo-
sporine, and mitomycin C). In the literature, only few
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publications reported vaccination-induced TTP [3–8].
Vaccinations can rarely induce autoimmune reactions in-
cluding acquired TTP. According to these case reports, TTP
occurred within 2weeks after vaccination, mostly with in-
fluenza vaccination (n� 3), followed by vaccines against
pneumococcus (n� 1), rabies (n� 1), and H1N1 (n� 1). To
date, COVID-19 vaccination associated is present in the
literature. Literature is evolving for COVID-19 coagulop-
athy; although the mechanism is still unclear, COVID-19
promotes a hypercoagulable state with wide-spectrum
clinical manifestations. According to a recent literature
review, four cases of TTP related to COVID-19 were de-
scribed [9]. $ree of the four patients had plasmapheresis
with steroids. However, one of them could not have plas-
mapheresis due to logistics but responded well to fresh
frozen plasma and IVIG therapy. Two of the cases required
rituximab therapy as full recovery was not achieved with
plasmapheresis. $e literature review demonstrated two
TTP cases related to mRNA COVID-19 vaccine adminis-
tration without any hematologic disorders and a possible
trigger for TTP occurrence. A case of TTP with a 62-year-old
female without any hematologic disease was identified after
37 days of Ad26.COV2-S administration was seen, treated
with plasmapheresis and high-dose steroids, and the out-
come was not reported. Another case was a 38-year-old
woman with a de novo iTTP, two weeks after exposure to
BNT-162b2, who was successfully treated with plasma ex-
change, corticosteroids, rituximab, and caplacizumab.

Our patient’s COVID-19 test resulted positive via na-
sopharyngeal swab PCR, two months before COVID-19
vaccination. At the time of the COVID-19 infection, he was
asymptomatic and quarantined for 14 days. In the COVID
mRNA-1273 trial [10], 2.3% in the mRNA-1273 group
demonstrated serologic and/or virologic evidence of SARS-
CoV-2 infection prior to vaccination. $e primary endpoint
of the study was to determine efficacy in preventing
symptomatic COVID-19 in those without prior infection.
Although neutralizing antibody titers (SARS-CoV-2 spike
IgG) have been measured after vaccination to assess ap-
propriate response, B and T (CD4+ and CD8+) memory
cells may be more important in those with previous infection
[11, 12]. Participants with prior infection who received
mRNA vaccine tended to have a more robust and uniform
antibody response to the first dose [13]. In contrast, there
was no increase in antibody response to the second dose.$e
intensity of antibody production in previously infected in-
dividuals seems to reflect heightened reactogenicity to the
mRNA vaccine. Reactogenicity was higher in those with
preexisting immunity, as systemic side effects (fatigue,
headache, chills, muscle pain, fever, and joint pain) occurred
more frequently [13]. In TTP, this level of immune system
stimulation may have led to anti-ADAMTS13 autoantibody
production. $e interval between infection and vaccination
was approximately two months in this case. Most studies
have started vaccine administration 30 to 60 days after se-
ropositive status. Measuring antibody titer before vaccina-
tion may help inform vaccine schedule, as immunogenic
potential may depend on this. However, immunologic re-
sponse to infection may vary based on viral load and other

individual factors and, thus, is unpredictable. Our patient
exemplifies recurrence of TTP after COVID-19 mRNA
vaccination in the setting of recent COVID-19. Given the
lack of any other possible trigger, including sepsis, HIV,
malignancy, and medications, we pose that COVID-19
vaccination shortly after COVID-19 caused a relapse of TTP.
Considering the patient’s COVID-19 two months before
vaccination, enhanced immune response after the vacci-
nation might have resulted in a relapse of the underlying
autoimmune disorder.

Widespread vaccination against COVID-19 will be
playing a key role in fighting the ongoing pandemic.
Meanwhile, vaccine administration to a more extensive and
more diverse population will allow for adverse event
reporting. $is case report exemplifies potential safety issues
encountered with new vaccine administration in patients,
especially shortly after COVID-19 with underlying auto-
immune disease.
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