
Letter to the Editor

COVID-19 and thrombotic thrombocytopenic purpura:

A review of literature

Dear editor,

Coronavirus disease-2019 (COVID-19) caused by SARS-CoV-2

(severe acute respiratory syndrome coronavirus 2) has caused

global health crisis. Initially considered a respiratory tract

pathogen, it can cause multiple organ dysfunction and pres-

ent with a wide variety of complications (gastrointestinal,

neurological, hematological, thromboembolic, immune and

cardiovascular). Complications and outcomes may depend

based on the severity and comorbidities of the infected

patient. For optimal management of these patients, under-

standing of various systemic manifestations and complica-

tions of SARS-CoV2 is vital.

Limited literature is available regarding Thrombotic

thrombocytopenic purpura (TTP) in COVID-19. We did an

extensive literature review on COVID-19 associated TTP. We

searched PubMed for this literature review using search terms

‘COVID-19 and TTP, ‘COVID-19 and Thrombotic thrombocyto-

penic purpura”. All the case reports with COVID-19 associated

TTP so far were reviewed, and relevant data were abstracted

from these studies. COVID-19 diagnosis was made by PCR

assay except in one case by serological positive SARS-CoV-2

IgG positive (case 4). Table 1 summarizes the clinical charac-

teristics, laboratory values, and outcome. 1-5

We found a total of ten patients. 3 patients were excluded

as ADAMTS 13 activity and inhibitor level was not reported.6-8

The median age of patients was 56 years (range 25−70 years).

Out of 7 patients, 2 were male. Common comorbidities were −

peripheral vascular disease, dyslipidemia, obesity, deep

venous thrombosis, hypertension, breast cancer. Presenting

symptoms were seizure, confusion, weakness, dizziness,

abdominal pain, anosmia, dysgeusia, cough, fever, shortness

of breath and rectorrhagia. 1 patient was pregnant at the time

of TTP diagnosis. The complete workup of the 7 patients is

outlined in Table 1. MAHA and thrombocytopenia were the

most common presenting signs among the classical pentad.

TTP can present concurrently with COVID-19 related respira-

tory symptoms or sequentially (case 1- presented 19 days

later after COVID-19 infection). In case 1, the patient was

hospitalized due to TTP and he had a history of positive

RTPCR for SARS-COV-2 19 days prior to presentation. It is diffi-

cult to distinguish whether there is a cause-effect relation-

ship between the diseases or TTP and COVID infection was

incidental concomitant non-related events. Out of 7 patients,

5 were suspicious for TTP on day 1 of presentation. In 2

patients’ day of TTP suspicion was day 4 (case 2), and day 9

(case 3). In all the 7 patients ADAMTS 13 activity level was

less than 10 % and ADAMTS 13 inhibitor was positive. The

PLASMIC score could not be calculated in due to lack of the

required variables in the reported cases. All the patients were

treated with plasma exchange except 1 patient (case 6) who

was treated with fresh frozen plasma. Only 1 patient (case 2)

was treated with the Caplacizumab. Rituximab was used in 3

patients (case 2,4,7). Steroids (Methylprednisolone / dexa-

methasone) were used in the management of all the 7

patients − as such for TTP or part of the treatment for COVID-

19. IVIG was used in 2 patients (case 6,7). Drugs used for the

treatment of COVID-19 are outlined in Table 1. Out of 7

patients, 6 survived and 1 died (case 5).

Thrombotic thrombocytopenic purpura (TTP) is a rare

medical emergency. The classical pentad of microangiopathic

hemolytic anemia (MAHA), thrombocytopenia, neurological

dysfunction, kidney dysfunction and fever are seen less than

10 percent of the patients.9 A high index of suspicion is

required for a timely diagnosis. Early diagnosis is crucial as

without treatment TTP is associated with high mortality rate.

TTP is caused by decreased activity of the plasma metallopro-

teinase ADAMTS 13 (A Disintegrin And Metalloproteinase

with a Thrombospondin type 1 motif, member 13), the key

enzyme involved in the cleavage of ultra-large (von Wille-

brand Factor) VWF multimers into smaller less procoagulant

multimers. TTP could be congenital due to mutations in the

ADAMTS 13 gene or acquired due to the formation of autoan-

tibodies against ADAMTS 13.

Viruses are known trigger factors in the pathogenesis of

thrombotic microangiopathies.10 The exact pathological

mechanism leading to the TTP in COVID-19 infected patients

is not well understood at present, possibilities include direct
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Table 1 – summarizes the clinical characteristics, laboratory values, and outcome.

Variable Case 11 Case 22 Case 33 Case 44 Case 55 Case 65 Case 75

Age/sex 70 M 44 F 57 F 56/F 25/F 57/F 38/M
Medical history PAD,

DLD
Obesity, DVT HTN, breast cancer breast cancer pregnant 3rd (trimester) No PMH NR

Presenting SX Seizure, confusion Weakness dizziness,
Abd discomfort x2 day
duration

Cough
anosmia, dysgeusia

Fever, SOB Severe respiratory
SX

Severe respiratory SX Rectorrhagia x
1 week

WBC (109/L)/Hb (g/dL)/
Platelets (109/L)

8/6.0/18 12.6/6.0/122 4.78/13/191 14.6/6/ 41 22/7/10.5 7.5/7.9/98 13.5/8/5

MCV (FL) NR NR NR 102 105 108 111
LDH (U/L) 1422 NR 267 2245 3465 1150 545
Retic count (%) NR NR NR 8 NR NR NR
Haptoglobin (g/L) <0.3 NR NR NR NR NR NR
Total bilirubin / Indi-
rect
(mg/dL)

2.22/NR NR NR 10.5/ 9.2 4 /3.6 NR NR

BUN (mg/dL) NR 55.5 NR NR NR NR NR
Cr
(mg/dL)

1.2 2.0 0.8 NR NR NR NR

PT (sec)/INR/PTT (sec) NR/1.07/24 NR NR 12//NR/40 wnl/NR/wnl 15/NR/35 13/NR/39
Fibrinogen (mg/dL) 535 513 NR NR 280 NR NR
D-Dimer (ug/mL) NR NR NR NR NR NR NR
Day of TTP suspicion/
Lab values at the
time of TTP
suspicion

Day 1 Day 4/ Hb-anemia/plate-
lets 7/ LDH 2961-day
2 level/haptoglobin <
0.1/indirect bilirubin 2

Day 9/ Hb 6.9/platelets
13/ LDH 1594/ retic
count 3/ indirect bili-
rubin 0.86

Day 1 Day 1 Day 1 Day 1

Adamts13 activity (%) <10 <5 2 0.01 8 0.86 0.06
Adamts13 inhibitor
(U/mL)

Weak positive Positive-
57

Positive-
5.2 Bethesda units

Positive -36.2 Positive-
85

Positive-
25

Positive-
14

Pentad MAHA, thrombocytope-
nia/neurological
dysfunction

MAHA, thrombocytope-
nia/neurological dys-
function/ kidney
dysfunction

MAHA,
thrombocytopenia

MAHA, thrombocytope-
nia/fever

MAHA,
thrombocytopenia

MAHA,
thrombocytopenia

MAHA,

thrombocytopenia
Rx of TTP Plasma exchange

X 7 days/
Methylprednisolone

Plasma exchange
X 14 days /
Methylprednisolone/
Rituximab
375 mg/m2 once/
Caplacizumab 10 mg
QD started day 14
cont. for 4 weeks

Started day 10, Plasma
exchange
x 7 days/
Methylprednisolone

Plasma exchange with
FFP 30 cc/kg/daily,
then intensified twice
a day/ Dexametha-
sone / Rituximab
375 mg/m2 once

Plasma exchange X 10
days

FFP 20-30 cc/kg X
14 days due to short-
age of plasma/ IVIG
20 g daily X 5 days

Plasma exchange X
21 days/
Rituximab
375 mg/m2

weekly x 4
weeks/ IVIG 40 g
daily

Rx of COVID-19 None, Asymptomatic,
diagnosed 19 days
before

O2, antibiotics, antiviral Lopinavir/ritonavir,
HCQ, azithromycin

Interferon beta 1 Interferon beta 1,
dexamethasone

Remdesivir,
dexamethasone

Remdesivir,
dexamethasone

Intubated during the
hospital course

Yes Yes No Yes No No No

Outcome Discharged Discharged Discharged Died due to frontal lobe
bleed

Discharged /Pregnancy
terminated

Discharged Discharged
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endothelial injury, high inflammatory state associated with

cytokine storm or increased procoagulant factors like factor

VIII, von Willebrand factor, fibrinogen.11 Pascreau et al. ana-

lyzed 70 patients with COVID-19 pneumonia in regard to

ADAMTS 13 antigen, plasma VWF activity and antigen and

observed a marked increase in VWF levels and an associated

moderate deficiency in ADAMTS 13.12 Direct viral infection of

the endothelial cell leads to the release of VWF from endothe-

lial storage sites. The ADAMTS13 is partially trapped to the

endothelial surface where it cleaves the nascent unusually

large VWF on the endothelial surface resulting in a mild to

moderate decrease of circulating ADAMTS13. However, in

this case series, no major thrombocytopenia or hemolytic

anemia was noted. Thrombocytopenia (less than

150 £ 109per L) was observed only 23% of patients at the

admission with a median of 128 £ 109 per L (ranging from 63

to 148 £ 109/L). In our review antibody against ADAMTS13

was observed in all the cases likely suggesting multifactorial

pathophysiology (ADAMTS13 inhibitors ADAMTS13�von Wil-

lebrand factor axis disequilibrium) for the trigger of throm-

botic microangiopathy in COVID-19 patients.

Hematological abnormalities such as anemia and/or

thrombocytopenia can occur as such in COVID-19 patients.

Thrombocytopenia is common in COVID-19 patients and can

be more significant in severe cases. Possible mechanisms

include a) aggregation and thrombosis in lungs resulting in

platelet consumption, b) infection of bone marrow resulting

in decreased production or c) triggering of an auto-immune

response leading to increased destruction.13 Anemia in

COVID-19 could be due to multiple etiologies; anemia related

to inflammation or bleeding due to anticoagulation or auto-

immune hemolytic anemia.14 Although direct causal associa-

tion between COVID-19 and TTP is difficult, clinicians should

have a high index of suspicion for TTP in the appropriate clin-

ical scenario with relevant laboratory features.

Plasma exchange and immunosuppression are the main-

stay of treatment for TTP. Caplacizumab a novel agent- inhib-

its the vWF-platelet glycoprotein-Ib interaction, blocks the

adhesion of platelets to vWF multimers.15 Health care pro-

viders should be aware of this life threatening complication

of COVID-19 so that prompt and appropriate interventions

can be undertaken if it is suspected or confirmed.

Conflicts of Interest

None of the authors have conflicts of interest.

r e f e r enc e s

1. Beaulieu MC, Mettelus DS, Rioux-Mass�e B, Mahone M. Throm-

botic thrombocytopenic purpura as the initial presentation of

COVID-19. J Thromb Haemost. 2021;19(4):1132–4.

2. Nicolotti D, Bignami EG, Rossi S, Vezzani A. A case of throm-

botic thrombocytopenic purpura associated with COVID-19. J

Thromb Thrombolysis. 2021: 1–3.

3. Albiol N, Awol R, Martino R. Autoimmune thrombotic throm-

bocytopenic purpura (TTP) associated with COVID-19. Ann

Hematol. 2020;99(7):1673–4.

4. Darnahal M, Azhdari Tehrani H, Vaezi M, Haghighi S. Covid-19

and thrombotic thrombocytopenic purpura: a case report. Int J

Hematol Oncol Stem Cell Res. 2021;15(1):72–4.

5. Tehrani HA, Darnahal M, Vaezi M, Haghighi S. COVID-19 associ-

ated thrombotic thrombocytopenic purpura (TTP); a case series

andmini-review. Int Immunopharmacol. 2021;93:107397.

6. Altowyan E, Alnujeidi O, Alhujilan A, Alkathlan M. COVID-19

presenting as thrombotic thrombocytopenic purpura (TTP).

BMJ Case Rep. 2020;13(12).

7. Aminimoghaddam S, Afrooz N, Nasiri S, Motaghi Nejad O,

Mahmoudzadeh F. A COVID-19 pregnant patient with throm-

botic thrombocytopenic purpura: a case report. J Med Case

Rep. 2021;15(1):104.

8. Al-Ansari RY, Bakkar M, Abdalla L, Sewify K. Critical care

COVID-19 patient with a picture of thrombotic thrombocyto-

penic purpura. Eur J Case Rep Intern Med. 2020;7(12):002143.

9. Nu~nez Zuno JA, Khaddour K. Thrombotic Thrombocytopenic

Purpura Evaluation and Management. StatPearls. Treasure

Island (FL): StatPearls Publishing Copyright � 2021, StatPearls

Publishing LLC.; 2021.

10. Lopes da Silva R. Viral-associated thrombotic microangiopa-

thies. Hematol/Oncol Stem Cell Ther. 2011;4(2):51–9.

11. Panigada M, Bottino N, Tagliabue P, Grasselli G, Novembrino C,

Chantarangkul V, et al. Hypercoagulability of COVID-19

patients in intensive care unit: a report of thromboelastogra-

phy findings and other parameters of hemostasis. J Thromb

Haemost. 2020;18(7):1738–42.

12. Pascreau T, Zia-Chahabi S, Zuber B, Tcherakian C, Farfour E,

Vasse M. ADAMTS 13 deficiency is associated with abnormal

distribution of von Willebrand factor multimers in patients

with COVID-19. Thromb Res. 2021. S0049-3848(21)00056-6.

13. Xu P, Zhou Q, Xu J. Mechanism of thrombocytopenia in

COVID-19 patients. Ann Hematol. 2020;99(6):1205–8.

14. Singh B, Ayad S, Kaur P, Reid R-J, Gupta S, Maroules M. COVID-

19-induced hyperleucocytosis in chronic lymphocytic leukae-

mia. Eur J Case Rep Intern Med. 2021;8(3). 002348-.

15. Hanlon A, Metjian A. Caplacizumab in adult patients with

acquired thrombotic thrombocytopenic purpura. Ther Adv

Hematol. 2020;11. 2040620720902904-.

Balraj Singh *, Parminder Kaur, Erinie M. Mekheal, Sydney

Fasulo , Michael Maroules

Saint Joseph’s University Medical Center, Paterson, NJ,

United States

*Corresponding author.

E-mail address: bsriar9@gmail.com (B. Singh).

Received 7 April 2021

Accepted 21 June 2021

Available online 31 July 2021

https://doi.org/10.1016/j.htct.2021.06.009

2531-1379/

� 2021 Associação Brasileira de Hematologia, Hemoterapia e

Terapia Celular. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

hematol transfus cell ther. 2021;43(4):529−531 531

http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0001
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0001
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0001
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0001
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0002
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0002
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0002
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0003
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0003
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0003
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0004
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0004
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0004
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0006
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0006
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0006
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0007
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0007
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0007
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0007
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0008
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0008
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0008
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0009
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0011
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0011
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0011
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0011
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0011
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0012
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0012
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0012
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0012
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0013
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0013
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0014
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0014
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0014
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00103-6/sbref0015
http://orcid.org/0000-0001-7986-6031
http://orcid.org/0000-0001-7986-6031
http://orcid.org/0000-0002-7791-4017
http://orcid.org/0000-0002-7791-4017
http://orcid.org/0000-0002-7791-4017
mailto:bsriar9@gmail.com
https://doi.org/10.1016/j.htct.2021.06.009
http://creativecommons.org/licenses/by-nc-nd/4.0/

	COVID-19 and thrombotic thrombocytopenic purpura: A review of literature
	Conflicts of Interest
	References


