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a b s t r a c t   

We present a 62-year-old gentleman with history of Crohn’s disease, G6PD deficiency, who presented with 
immune-mediated thrombotic thrombocytopenia purpura (iTTP) one week after the diagnosis of COVID-19 
infection. He was admitted with worsening dyspnea, acute renal failure, and profound thrombocytopenia 
with marked schistocytosis on peripheral smear. ADAMTS13 level was severely deficient. He was treated 
with oral prednisone, plasma exchange and rituximab with complete clinical resolution. Given the temporal 
association of this recurrent episode of iTTP with COVID-19 infection and no other discernible cause, COVID- 
19 infection was the most likely trigger. 

© 2021 Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

At the end of 2019, a new coronavirus emerged from China and 
rapidly transmitted throughout the world causing a global pandemic 
which mainly causes respiratory symptoms [1]. However, it has been 
found to affect other organs; most notably increased risk of venous 
thromboembolism (VTE) [2]. It has also been proposed to trigger 
autoimmune diseases such as immune thrombocytopenic purpura 
(ITP) and Guillain-Barré [3,4]. We describe a patient who presented 
after a confirmed COVID-19 infection with a relapse of iTTP. We also 
review the literature regarding the association between COVID-19 
and TTP. 

Case presentation 

A 62-year-old male with a history of Crohn’s disease, G6PD de
ficiency, and iTTP who presented to our hospital one week after a 
positive COVID-19 infection. He had worsening shortness of breath, 
generalized weakness and chills. Family history was not significant 
for hematological disorders. Physical examination revealed tachy
cardia to 110, remainder of the vital signs were normal with no fever 
and normal oxygen saturation on room air. He had no scleral icterus 
or petechiae. He was alert and oriented with no neurological deficit. 
Chest and cardiac exam were unremarkable. Abdominal exam was 
negative for organomegaly. Computed tomography (CT) of his chest 

revealed bilateral patchy foci of ground-glass airspace opacities. His 
labs showed platelets 21 k/cmm, hemoglobin 16.3 g/dl, white blood 
cells 8 k/cmm with normal differential, urea 49 mg/dl, creatinine 
3 mg/dl, total bilirubin 1.6 mg/dl, direct bilirubin 0.3 mg/dl, re
ticulocytes 0.57%, retic index 0.67, LDH 1392 U/l, haptoglobin was 
undetectable, INR 1.2, fibrinogen 688 mg/dL and D-dimer 4332 ng/ 
ml. Peripheral blood smear notable for thrombocytopenia and sig
nificant schistocytes (Fig. 1). PLASMIC score on admission was 6. 
ADAMTS13 level was obtained. The patient was treated with oral 
prednisone 1 mg/kg daily and plasma exchange (PLEX). His labs 
started to improve with treatment. By day 5 post PLEX, his platelets, 
LDH, haptoglobin and kidney function were back to normal. His 
ADAMS13 panel showed severe ADAMTS13 deficiency of <5% 
activity with a negative ADAMTS13 inhibitor antibodies titer. The 
patient had an episode of TTP 6 years prior and at that time his 
ADAMTS13 panel showed severe deficiency of ADAMTS13 at <5% 
enzyme activity and positive ADAMTS13 inhibitor antibodies at 0.9 
BU/ml. Given the fact that he had positive ADAMS13 inhibitors in the 
past, he was started on Rituximab (375 mg/m2) before discharge. He 
was then followed up weekly with hematology clinic and received 
additional 3 doses (weekly for 3 weeks). His platelet count remained 
stable >150 and his repeat ADAMTS13 improved to 83.3% after 4 
doses of rituximab. 

Discussion and conclusion 

Thrombotic microangiopathy syndromes (TMA) are a group of 
disorders characterized clinically by microangiopathic hemolytic 
anemia, thrombocytopenia and microthrombi causing end organ 
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ischemia. Thrombotic thrombocytopenic purpura (TTP) is one of the 
main types of TMA. TTP is further divided into either acquired or 
hereditary. Acquired TTP is due to ADAMTS13 inhibitor antibodies 
and represents more than 90% of cases. Hereditary TTP (Upshaw- 
Schulman syndrome) is due to congenital ADAMTS13 deficiency [5]. 
Multiple viral infections have been described to play a role in trig
gering TTP such as Influenza (including H1N1), HIV, and Chi
kungunya infection [6–8]. 

COVID-19 infection has been associated with endotheliopathy 
and increased risk of VTE. There is increasing evidence that it is also 
associated with TTP. We utilized PubMed and Google Scholar to 
conduct a search and identified six cases of TTP following COVID-19 
infection [9–14]. We summarized those cases in Table 1. In four of six 
reported cases, TTP was present at the time of the COVID-19 diag
nosis or within 10 days of diagnosis. Fever was present in only one 
patient while neurologic manifestations were common. Four out of 
six COVID-19 infected patients who developed TTP had a mild course 
of COVID-19 infection. One patient with a prior history of TTP had a 
relapse associated with COVID-19 infection, similar to our patient. 
ADAMTS13 activity level was < 10% in five cases (no level was re
ported in one patient), diagnostic of TTP. All patients reported had 
recovered after treatment, however, three patients had a prolonged 
and complicated recovery. 

We noticed some similarities and differences in our patient 
compared to the published cases. Similar to Marco et al. case report  
[9] in which the patient had history of TTP 30 years prior to his 
presentation with COVID-19 and TTP relapse, our patient had history 
of TTP 6 years prior to his current presentation, which highlights 
that COVID-19 may trigger TTP relapse even years after the initial 
TTP presentation. Conversely to all the published cases, our patient 
presented with normal hemoglobin, however his severe thrombo
cytopenia is what pulled the trigger to evaluate his peripheral blood 
smear, TTP with normal Hb on presentation is rare, however it was 
reported in the literature [15]. The response to classic acute TTP 
treatment (Plasma exchange, Steroids and Rituximab) in our patient 
and the reported cases is reassuring, however with severe COVID-19 
infection, specifically with respiratory failure the treatment might be 
prolonged, for example, Nicolotti, D., et al. reported 14 plasma ex
change over 18 days were required until the patient completely re
covered [14]. 

The exact etiology for COVID-19 associated TTP is not completely 
understood. Numerous studies described an increase in endotheial 
damage markers like Von Willebrand Factor Antigen (VWF:Ag), 
Von Willebrand activity and Factor VIII levels in COVID-19 
infection [16,17]. 

There is a clear correlation with the severity of COVID-19 infec
tion; biomarker levels increase with the severity of the clinical 
presentation. More extensively, Mancini et al. evaluated the 
ADAMTS13 activity in 50 patients with COVID-19 [18]. They found 
ADAMTS13 activity was mildly to moderately reduced. The median 
values of ADAMTS13 activity correlated to the intensity of care, it 
was lowest in patient who required high level of care. Lastly, Fuchs 
et al. investigated the role of infection in exacerbating TMA [19]. 
Interestingly, they found the elevation in the DNA-histone complex, 
Myeloperoxidase from neutrophilic granules and S100A8/A9 (het
erocomplex abundantly stored in neutrophils cytoplasm) correlate 
with acute TMA. It is plausible that in the midst of the significant 
inflammation which is associated with COVID-19, these in
flammatory markers that are produced by neutrophils could lead to 
endothelial damage and expose ADAMTS13 antigen causing anti
bodies formation especially in patients with pre-existing risk factors. 
This hypothesis was also described in seasonal flu induced TTP [20]. 
We hypothesize that the combination of elevated VWF:Ag and ac
tivity with reduced ADAMTS13 level due to significant inflammation 
causes a “double hit” phenomena and predisposes a TTP flare. 

There is growing evidence that COVID-19 infection may trigger 
TTP. This case highlights the fact that TTP may occur with milder 
form of COVID-19 infection. Clinicians should be aware of this as
sociation for prompt recognition and timely treatment. Further re
search is needed to elucidate the mechanisms of this unique TMA 
entity and the optimal management. 

Fig. 1. Peripheral blood smear on presentation showing many schistocytes.  
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