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ABSTRACT

Primary immune thrombocytopenia (ITP) is an
acquired autoimmune disease with highly vari-
able presentation, characteristics, and clinical
course. Thrombocytopenia is a common

complication of many viral infections, includ-
ing SARS-CoV-2. In addition, both de novo ITP
and exacerbation of ITP after vaccination
against SARS-CoV-2 have been reported.
Patients infected with SARS-CoV-2 develop a
prothrombotic coagulopathy called COVID-19-
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A. Bárez
Department of Hematology, Complejo Asistencial
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associated coagulopathy (CAC). In addition,
autoimmune hematological disorders sec-
ondary to SARS-CoV-2 infection, mainly ITP
and autoimmune hemolytic anemia (AIHA),
have been described. Furthermore, SARS-CoV-2
infection has been associated with exacerbation
of autoimmune processes, including ITP. In
fact, there is evidence of a high relapse rate in
patients with preexisting ITP and COVID-19. As
for vaccination against SARS-CoV-2, hemato-
logical adverse events (HAE) are practically
anecdotal. The most common HAE is throm-
bocytopenia-associated thrombosis syndrome
(TTS) linked to vectored virus vaccines. Other
HAEs are very rare, but should be considered in
patients with previous complement activation
disease or autoimmunity. In patients with ITP
who are vaccinated against SARS-CoV-2, the
main complication is exacerbation of ITP and
the bleeding that may result. In fact, this com-
plication occurs in 12% of patients, with
splenectomized and refractory patients with
more than five lines of previous treatment and
platelet counts below 50 9 109/L being the
most vulnerable. We conclude that, in general,
there is no greater risk of severe SARS-CoV-2
infection in ITP patients than in the general
population. Furthermore, no changes are
advised in patients with stable ITP, the use of
immunosuppressants is discouraged unless
there is no other therapeutic option, and
patients with ITP are not contraindicated for
vaccination against COVID-19.

Keywords: Primary immune
thrombocytopenia; Autoimmune hemolytic
anemia; SARS-CoV-2; COVID-19-associated
coagulopathy; Thrombocytopenia-associated
thrombosis syndrome

Key Summary Points

In general, there is no greater risk of severe
SARS-CoV-2 infection in immune
thrombocytopenia (ITP) patients than in
the general population.

No changes are suggested in the
management of patients with stable ITP
compared to what was advised before the
SARS-CoV-2 pandemic.

We suggest a platelet threshold of
30 9 109/L in adults with newly diagnosed
ITP who are asymptomatic or have minor
mucocutaneous bleeding to begin
treatment with steroids.

The use of immunosuppressants is
discouraged unless there is no other
therapeutic option.

Patients with ITP are not contraindicated
for vaccination against COVID-19.

INTRODUCTION

Lymphopenia and thrombocytopenia [1, 2] are
the two most frequent hematological alter-
ations observed in coronavirus disease 2019
(COVID-19) patients. Thrombocytopenia occurs
in up to 60% of patients with COVID-19 and
responds to various pathophysiological
mechanisms.

Thrombocytopenia, understood as a platelet
count below 100 9 109/L, constitutes an
adverse prognostic factor in this pathology [3].
Despite the development of thrombocytopenia,
the decrease in platelet numbers does not seem
to entail a higher bleeding risk in patients
affected with COVID-19, except for counts
of\ 30 9 109/L that may compromise
hemostasis [4].

Immune thrombocytopenia (ITP) is one of
the mechanisms described as being responsible
for the decrease in platelet counts in patients
with COVID-19. Several causes for this phe-
nomenon have been reported to date, with viral
induction of autoimmunity being the most
important mechanism described. Thus, molec-
ular mimicry, expression of cryptic antigens, or
the propagation of epitopes can explain this
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immune dysregulation. Most ITP cases develop
within 2–3 weeks after COVID-19 infection [5].
This condition has also been described after
vaccination against COVID-19, i.e., an elevated
frequency of newly diagnosed ITP or exacerba-
tion of previously diagnosed ITP cases was
observed [6].

Regarding this topic, few publications have
been published to date [7, 8], including two
recent meta-analyses [5, 9] being the most
important papers to report the current status of
this treatment challenge. The first of them [5]
analyzed 42 patients from 13 publications and
provides epidemiology data about COVID-19
infection associated with immune thrombocy-
topenia. The latter [9] analyzed post-COVID-19
hematologic complications. Nevertheless, given
the lack of major publications/clinical trials, we
consider that expert consensus guidelines are
needed to guide ITP management. Therefore,
our guidelines will address the management of
newly diagnosed ITP (ND-ITP) in adult COVID-
19 patients and the hematological complica-
tions observed with COVID-19 vaccines. Fur-
thermore, given that the management of ITP
during the COVID-19 pandemic could vary
from the usual approach, the therapy for
patients with a previous diagnosis of ITP and
subsequently infected with SARS-CoV2 will also
be considered. The target population of these
guidelines are adult ITP patients only, and the
target audience is medical professionals. These
consensus recommendations comply with eth-
ical guidelines and are based on previously
conducted studies and do not contain any new
studies with human participants or animals
performed by any of the authors.

PATHOGENESIS
OF THROMBOCYTOPENIA
BY COVID-19

The pathogenesis of immune thrombocytope-
nia secondary to COVID-19 is diverse and
affects multiple levels of platelet physiology:

Involvement of Hematopoietic Progenitor
Cells

SARS-CoV-2 invades hematopoietic tissues by
binding to angiotensin-converting enzyme 2
(ACE2) present in these cells. In addition,
through the CD13 and CD66 receptors that are
expressed on the surface of megakaryocytes
(MK), the virus is able to access the cell, repli-
cating itself and causing apoptosis of these
precursors. The immune system responds by
generating antibodies against the infected cells,
decreasing the platelet production [10].

Alterations in Thrombopoietin
and Cytokines

Thrombopoietin (TPO) is synthesized in hepa-
tocytes, which in turn have ACE2 receptors on
their surface that allow their invasion and
destruction by SARS-CoV-2. This translates into
a lower synthesis of TPO than is necessary for
the production of platelets. In this sense, the
presence of proinflammatory cytokines [inter-
leukin-1ß (IL-1ß) and tumor necrosis factor-al-
pha (TNFa)] caused by the infection, damage
the medullary progenitor cells, negatively
interfering with the differentiation and matu-
ration of MK. Increased levels of transforming
growth factor-b (TGF-ß) and interferon alpha
(IFN-a) that inhibit MK maturation have also
been described [11].

Lung Damage and Platelet Consumption

Megakaryocytes, together with other
hematopoietic cells, are present in the lung tis-
sue, so when the alveolus is invaded by SARS-
CoV-2, it generates a decrease in the vascular
bed, decreasing the production of platelets at
this level. Concomitantly, vascular endothelial
injury at the pulmonary level increases platelet
activation and aggregation, leading to platelet
consumption [12].
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Other Causes

Thrombocytopenia caused by drugs, dilutions,
heparin, or secondary to invasive procedures
(hemodialysis, plasmapheresis, cardiorespira-
tory support, etc.) must be taken into account
(Fig. 1).

DIAGNOSIS
OF THROMBOCYTOPENIA DUE
TO COVID-19

Any decrease in platelets below 100 9 109/L
should be considered thrombocytopenia. Non-
immune thrombocytopenia associated with
COVID-19 is usually mild or moderate, with
platelet counts C 50 9 109/L and with scarce
hemorrhagic symptoms. When platelet num-
bers are below 20 9 109/L or, on the contrary,
they decrease[ 50% in 24–48 h, that should
leads us to suspect an immune etiology, such as
ITP, hereditary thrombotic thrombocytopenic
purpura (TTP), or hemolytic uremic syndrome
(HUS) (especially if microangiopathic hemolytic
anemia is associated). Drug-induced thrombo-
cytopenia appears between 5 and 15 days after
exposure to drugs and it usually never reaches a
nadir lower than 20–30 9 109/L platelets [13].

Mandatory tests for an accurate etiological
study of thrombocytopenia in this context are:

1. Complete blood count (immature platelet
fraction or similar is recommended) with
peripheral blood smear.

2. Liver, kidney, thyroid function, proteino-
gram, and immunoglobulins.

3. Ripening factors (vitamin B12, folic acid,
and iron profile)

4. Antinuclear (ANAs) and antiphospholipid
antibodies. Lupus anticoagulant testing.

5. Hepatitis C virus (HCV), Human immunod-
eficiency virus (HIV), Helicobacter pylori (ac-
cording to geographic area). Chronic
hepatitis B [to be considered as part of the
initial workup for thrombocytopenia in
certain parts of the world e.g., World Health
Organization (WHO) western pacific and
WHO African region where Hepatitis B is
endemic].

In this sense, we consider it important to
note that some tests, e.g., antithyroid autoim-
munity, may play a role as a predictive bio-
marker of chronic immune thrombocytopenia
[14], which supports their use to establish an
accurate diagnosis.

The bone marrow study, as in classic ITP,
must include aspiration or biopsy,
immunophenotype, and cytogenetic study,
being indicated in the following circumstances
[15]:

• Patients with suspicion of dysplasia in
peripheral blood and aged over 60 years.

• Patients who do not respond to first-line
treatment or relapse after a complete
remission.

• Before a splenectomy is performed.
• When any morphological alteration in

peripheral blood indicative of possible
underlying blood disease is observed.

However, it should be kept in mind that ITP
remains a diagnosis of exclusion, with no con-
firmatory test for this entity. In this setting, the
diagnosis of ITP secondary to SARS-CoV-2
infection will be given by the presence of
thrombocytopenia in a patient with no prior
history of low platelet counts who, in the con-
text of a recent SARS-CoV-2 infection, develops
a platelet count drop not attributable to any
other cause.

Thrombocytopenia

bone 
marrow 

dysfunc�on

cytokine 
storm

lung 
damage drugs

platelet 
consump�on

lower 
produc�on 

TPO

Fig. 1 Pathophysiological mechanisms of thrombocytope-
nia in COVID-19
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CLINICAL PRESENTATION

Several studies have reported the pejorative
prognosis of the presence of thrombocytopenia
in patients with moderate–severe disease due to
SARS-CoV-2 [3], with, on the other hand, no
correlation with an increased bleeding risk,
especially if platelet counts are C 30 9 109/L.

Thrombocytopenia has been described in
both mild and moderate–severe COVID-19
patients at any time during the course of the
disease. The symptoms of the immune throm-
bocytopenia secondary to COVID-19 do not
differ from those reported in primary ITP, with
mucocutaneous bleeding (epistaxis, ecchymo-
sis) or bleeding from venipuncture sites in
patients with counts\20 9 109/L as most fre-
quent episodes observed.

Cases without hemorrhagic symptoms have
also been described, even with counts below
15–20 9 109/L. Severe bleeding or bleeding
affecting a critical organ is not frequent and, if it
does occur, it is usually favored by the con-
comitance of other predisposing factors present
in the patient.

TREATMENT

The treatment of ITP secondary to COVID-19
disease is similar to that applied in patients with
ITP outside this setting [16].

Corticosteroids (GCs)

There is currently no consensus to recommend
a specific dose or duration of this therapy for
COVID-19 patients.

The most recommended treatment schedule
is to use steroids at currently approved doses for
the treatment of classic ITP [17], unless the
patient has to receive GCs for their underlying
COVID disease.

In our patients with platelet counts below
30 9 109/L and/or active bleeding and
COVID19 infection, we shall start prednisone at
a dose of 0.5–1 mg/kg/day and keep it for a
maximum of 2 weeks, withdrawing it shortly
afterwards for a maximum of 8 weeks. We

recommend dexamethasone use at standard ITP
doses as an alternate steroid to be used in this
scenario. We should also evaluate potential
hospital admission in newly diagnosed patients.

If we are facing severe COVID-19 disease
patients who were already receiving corticos-
teroids and presented platelet counts below
20 9 109/L and/or active bleeding, we must
consider concomitant treatment with intra-
venous immunoglobulins (IVIG) at a dose of
2 g/kg (total dose). In the rest of the cases that
have responded to corticosteroid therapy for
the treatment of COVID-19, we subsequently
begin a gradual decrease in corticosteroids until
they are discontinued.

Intravenous Immunoglobulins (IVIG)

The use of IVIG will be conditioned by the
severity of the thrombocytopenia, when a rapid
increase in the number of platelets is required
due to bleeding or the need to perform an
invasive procedure. Its use is also postulated as a
second-line treatment if there has been no
response to corticosteroids [18].

The doses are the same as those used in
patients with primary ITP, that is, a total dose of
2 g/kg that can be divided between two and five
doses.

Thrombopoietic Agents (TPO-RAs)

The use of TPO-RAs in this COVID19 scenario
has been controversial since the initiation of
the pandemic due to the potential thrombotic
risk of these drugs, to which is added the
thromboembolic risk associated with SARS-
CoV-2 infection itself. In addition to the above,
in this type of patient there may be abnormal-
ities in liver function tests that can make it
difficult to monitor these agonists.

However, in different series of patients pub-
lished in Spain, the UK, and Italy [19], no dif-
ferences have been found in the evolution of
patients treated with the two TPO-RAs, romi-
plostim (Nplate) and eltrombopag (Revolade) in
patients with ITP and COVID.

Therefore, their use is recommended in the
event of no response to GCs and IVIG, in
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patients with platelets less than 20 9 109/L and/
or active bleeding. They shall be used at the
lowest therapeutic dose with which a response
is obtained. Close monitoring of the patient for
platelet count and thrombotic risk is also
required.

Rituximab, Splenectomy, and Other
Immunosuppressants

The use of rituximab is not recommended, since
it can decrease the formation of antibodies
against SARS-CoV-2 virus. In this sense, the use
of immunosuppressants is discouraged unless
there is no adequate therapeutic option,
although it should be assessed individually [20].

Splenectomy continues to be a therapeutic
option in patients refractory to several lines of
treatment especially once the SARS-CoV-2
infection has been overcome [21].

Platelet Transfusions

The need for platelet transfusion is unusual in
patients with SARS-CoV-2, since they do not
usually present severe thrombocytopenia at
diagnosis and when they do, they usually have a
predominance of the immune component. In
addition, it cannot be forgotten that COVID19
disease generates a prothrombotic state that
platelet transfusion could increase. For all of the
above, platelet transfusion is only recom-
mended in the presence of thrombocytopenia
with active bleeding that translates into a life-
threatening hemorrhage [22].

Thromboprophylaxis and Antithrombotic
Therapy in Patients
with Thrombocytopenia Due to SARS-
CoV-2:

Thromboprophylaxis with low-molecular-
weight heparin (LMWH) should be adminis-
tered to patients with ITP and severe COVID-19
infection if the platelet count is higher than
30 9 109/L. In the case of needing anticoagu-
lation or antiaggregation, they can receive full
doses if platelet count is C 50 9 109/L, always
individualizing case by case.

SPECIAL SITUATIONS

ITP Due to COVID-19 in Pregnancy

In the event that a newly diagnosed ITP or an
exacerbation of a preexisting ITP develops in a
COVID-19-positive pregnant woman, and
according to the clinical status and gestational
age of the patient, we shall administer low doses
of steroids (20–30 mg/day) and assess con-
comitant treatment with IVIG. If thrombopro-
phylaxis is required, we recommend following
the recommendations of the Spanish published
guidelines in this regard (https://www.covid-19.
seth.es/recomendaciones-sobre-profilaxis-de-
enfermedad-tromboembolica-etv-en-el-
embarazo-y-puerperio-dur-la-pandemia-covid-
19/).

A constant multidisciplinary approach is
recommended for pregnant women with ITP
and infected with SARS-CoV-2, including the
involvement of different specialists (hematolo-
gist, gynaecologist, infectious disease specialist,
and, if necessary, intensive care unit colleagues)
[23].

Complications in Patients with Previously
Diagnosed Primary Immune
Thrombocytopenia who Become Infected
with SARS-CoV-2

Currently, there is limited data on the impact of
SARS-CoV-2 infection in patients diagnosed
with chronic primary immune thrombocy-
topenia. The COVID-19 pandemic has posed a
challenge in the management of these patients
because viral infections are a relevant factor in
relapses of patients with ITP.

In patients with known ITP who become
infected by SARS-CoV-2, they should maintain
their background treatment, be it corticos-
teroids, immunosuppressants, or thrombopoi-
etin analogs, with closer monitoring of platelet
counts. In the case of thrombopoietin analogs,
the lowest effective dose should be maintained
for a hemostatic count, and the establishment
of thromboprophylaxis measures should be
assessed. In the case of splenectomized patients,
no increased risk of viral infections has been
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demonstrated. On the contrary, the risk of
bacterial infections increase and the vaccina-
tion schedule must be kept up to date and
patients must be instructed to start antibiotic
therapy early in the event of signs or symptoms
of infection [23].

In patients with known prior ITP who expe-
rience a relapse in the context of SARS-CoV-2
infection, in light of the available data and
recommendations from scientific societies, we
recommend treatment with IVIG in case of
severe thrombocytopenia and platelet transfu-
sion only if mild/severe bleeding occurs.
Patients previously treated with TPO-RAs can
increase their previous dose or add a second
analog or fostamatinib. If corticosteroids are
used, low doses reduced over time are recom-
mended [18].

The need for thromboprophylaxis measures
should always be kept in mind with any of these
patients. Thus, we advise to use low-molecular-
weight heparins if platelet counts are higher
than 25–30 9 109/L without hemorrhagic
symptoms and especially if they require hospi-
talization. These recommendations are outlined
in Fig. 2.

THROMBOCYTOPENIA
SECONDARY TO VACCINATION
FOR SARS-COV-2

Coronavirus disease 2019 caused by successive
variants of the sarbecovirus SARS-CoV-2, was
described in December 2019 in Wuhan, China.

Since the beginning of the pandemic, mul-
tiple strategies have been developed both to
prevent infection and the development of dis-
ease and, in the event that it appears, to limit its
severity. One of the most effective and efficient

measures for the control of COVID-19 has been
the use of vaccines. Although the vaccines used
in the rest of the world (both currently and in
development) are very diverse, only four have
been used in Spain to date: two vaccines based
on nonvectorized RNA and two that use aden-
ovirus as a spike protein vector (S) [24, 25]. In
December 2021, the use of a new vaccine
(Novaxsovid), which contains spike protein and
the Matrix M2 adjuvant, has been authorized
(Table 1).

It has long been known that vaccines in
general can cause secondary thrombocytopenia.
It is estimated that approximately 1:40,000
children develop secondary immune thrombo-
cytopenia after receiving different types of vac-
cine [26, 27].

Regarding the vaccines against SARS-CoV-2,
in the publications of the clinical trials of the
different vaccines thrombocytopenia was not
described within the adverse effects [28–31].
Even in an Israeli observational study, accord-
ing to data from ClalitHealthServices (CHS) in
May 2021, vaccinated patients (n = 884,828)
had fewer episodes of thrombocytopenia than
the placebo arm (n = 884,828) [31].

Subsequently, in real life, cases of vaccine-
induced immune thrombotic thrombocytope-
nia (VITT) were described associated with ade-
novirus vaccines and hemorrhages secondary to
immune thrombocytopenia, more frequent
with mRNA vaccines [32].

Post-vaccination thrombocytopenia is rare,
but it can occur and is due to autoimmune
phenomena, since the same mechanisms
involved in the anti-infective immune response
are involved in autoreactivity (Fig. 1) [33]. Both
viruses and vaccines can trigger an autoimmune
response, although the relative risk is ten times

Stable ITP 
COVID-19 Nega�ve

• Con�nue with the 
same treatment

• Regular controls or if 
symptoms

Stable ITP 
COVID-19 Posi�ve 
without treatment

• No current treatment
• Perform frequent 
checks

Stable ITP 
COVID-19 Posi�ve with 

treatment

• With steroids, 
immunosuppressants 
or AR-TPO

• Con�nue with the 
same treatment and 
closer controls

Splenectomized ITP

•  Ac�ve infec�ous 
surveillance

• Go to hospital if fever

 ITP relapse 
COVID-19 Posi�ve

• Cor�costeroids, 
immunoglobulins 

• Raise TPO-RA dose if 
previously received or 
fostama�nib

Stable ITP 
COVID-19 Posi�ve with 

admission

• Maintain usual 
treatment

• Evaluate 
thromboprophylaxis 
with LMWH

Fig. 2 Recommendations for the management of patients with known ITP and SARS-CoV-2 infection
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higher after natural infection than with the
corresponding vaccine.

Being rare side effects, we can find three
causes of post-vaccine thrombocytopenia:

1. Primary immune thrombocytopenia (ITP)
2. Vaccine-induced thrombotic thrombocy-

topenia (VITT)
3. Acquired thrombotic thrombocytopenic

purpura (ATP)

Primary Immune Thrombopenia:

From an epidemiological point of view, if we
consult the registries of adverse effects of SARS-
CoV-2 vaccines, from different public services
(USA, France, UK, etc.), immune thrombocy-
topenia after vaccination had a lower incidence
than expected for primary immune thrombo-
cytopenia (ITP) for the same population range
[26].

Immune thrombocytopenia secondary to
vaccination is believed to be caused by the
activation of antibodies and T cells responsible
for the elimination of virus antigens, which can
cross-react with antigens present on the platelet
membrane. Antibody-coated platelets are
cleared by tissue macrophages, resulting in a
shorter platelet half life. In addition, these
antibodies also inhibit platelet production [34].

The symptomatology is similar to ITP. The
diagnosis is made as we would do it in ITP. In
terms of treatment, it is similar, except that the
use of anti-CD20 should be restricted because
they can nullify the effect of the vaccine
[25, 26, 35].

Vaccine-Induced Thrombotic
Thrombocytopenia (VITT)

Faced with any post-vaccination thrombocy-
topenia, it will be necessary to be vigilant in
case the condition is the beginning of a VITT.
The incidence of VITT is 3.8 cases per million
vaccinated with SARs-COV-2 adenovirus vacci-
nes [34, 36]. VITT is an autoimmune disease,
characterized by antibodies that directly acti-
vate platelets, triggering thrombosis in the
arterial and venous circulation. The mechanism
of VITT resembles that of heparin-induced
thrombocytopenia (HIT), as both reflect the
pathogenic role for platelet-activating anti-
platelet factor 4 (PF4) antibodies. The causative
anti-PF4/polyanion immunoglobulin G (IgG)
antibody induces platelet activation and aggre-
gation by cross-linking the Fcc IIA receptor on
platelets and leading to thrombosis.

Regarding VITT, thrombocytopenia and
venous and/or arterial thrombosis occur, which
may be in atypical locations, 5–30 days after the

Table 1 Different types of vaccines against SARS-COV-2 currently available in Spain

Pharmaceutical
companies

Trade name Active
component

Vector Other
components

Pfizer/BioNTech Comirnaty mRNA No Polyethylene

glycol

Moderna Spikevax mRNA No Polyethylene

glycol

Trometamol

Astra-Zeneca Vaxzrevia Protein S (spike) Yes (ChadOx1.Chimpanzee

adenovirus)

Polysorbate

Janssen Covidvaccine

Janssen

Protein S (spike) Yes (Ad26. Human adenovirus) Polysorbate
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first vaccination against SARS-CoV-2 with
AstraZeneca-Oxford or Johnson & Johnson.
Elevated D-dimer is detected in blood and
associated with positive anti-PF4 antibodies
(Ab) detected by enzyme-linked immunosor-
bent assay (ELISA) [37, 38].

The therapeutic management of VITT is
based on three components: modulation of the
autoimmune phenomenon, anticoagulation
and supportive care, and management of com-
plications [37].

1. Modulation of the autoimmune phe-
nomenon: intravenous immunoglobulins
(IVIGs) inhibit platelet activation mediated
by VITT. The recommended dose of IVIG is
1 g/kg for 2 days. In case of severity or
refractoriness to treatment, plasma
exchange can be used. During plasma
exchange, IgG antibodies that trigger VITT
are removed. Associated corticosteroids
have also been used.

2. Anticoagulation: It is recommended not to
use heparins. Fondaparinux, direct throm-
bin inhibitors (argotraban and bivalirudin),
or direct-acting oral anticoagulants can be
used.

3. Supportive therapy and complications: If
thrombocytopenia appears, anticoagulation
should be adjusted or platelet transfusion is
advised. We must assess fibrinogen levels.
Monitor the patient to prevent respiratory
and cardiac failure is also recommended.

4. The second vaccine dose can be done with a
mRNA vaccine [39].

Acquired Thrombotic Thrombocytopenic
Purpura (aTTP)

As with other vaccines (H1N1, pneumococcus),
both the ‘‘de novo’’ appearance and the relapse
of cases of aTTP, although rare, have been
described after the administration of vaccines
against COVID-19, with the appearance of auto-
antibodies against ADAMTS13 [40–43].

The mechanism could be the exacerbation of
autoimmunity after vaccination with the cre-
ation of antibodies against ADAMTS13. Tso
et al. hypothesized that vaccine-induced

molecular mimicry and cross-reactivity in
genetically susceptible hosts may be responsible
for aTTP [44]. They demonstrated that in three
patients with aTTP, they had significant levels
of neutralizing IgG antibodies against the SARS-
CoV-2 spike S1 protein after COVID-19 vacci-
nations. However, no cross-reactivity was
demonstrated between their autoantibodies to
ADAMTS-13 and the SARS-CoV-2 S1 spike pro-
tein binding from two different commercial
suppliers. aTTP cases described have been
specifically associated with the Pfizer-BioNtech
vaccine. aTTP has been described as a compli-
cation in patients with COVID-19, where in
addition to this mechanism there could be an
excessive release of von Willebrand factor (vWF)
from the vascular endothelium, which exceeds
the cleavage capacity of ADAMTS13. The clinic
and treatment (plasma exchange, corticos-
teroids, rituximab, caplacizumab) do not differ
from other forms of aTTP. Rituximab can
interfere with the immunization from the
vaccine.

SUMMARY
OF RECOMMENDATIONS/
CONCLUSIONS/‘‘TAKE HOME
MESSAGES’’

– SARS-CoV-2 (COVID-19) infection can cause
ITP debut-like other viral infections.

– The diagnosis of ITP secondary to SARS-CoV-
2 infection continues to be a diagnosis of
exclusion in patients with active infection
by this pathogen.

– In general, first-line treatment initiation is
not indicated in patients with stable platelet
counts of around 20–30 9 109/L without
active bleeding. We should individualize
each case anyway.

– In patients with platelet counts below
30 9 109/L and/or active bleeding, start
prednisone at a dose of 0.5–1 mg/kg/day
and keep it for a maximum of 2 weeks,
withdrawing it shortly afterwards for a max-
imum of 8 weeks.

– In patients with severe COVID disease who
were already receiving corticosteroids and
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had platelet counts below 20 9 109/L and/or
active bleeding, then consider associating
treatment with intravenous immunoglobu-
lins (IVIG) at a dose of 2 g/kg (total dose).

– The use of thrombopoietic agents (AR-TPO)
is recommended in the event of corticos-
teroid and immunoglobulin failure, in
patients with platelets below 20 9 109/L
and/or active bleeding, at the lowest possible
therapeutic dose with which a response is
obtained, and with close monitoring of the
patient. In case of lack of response, toxicity,
or high thrombotic risk, consider the use of
fostamatinib.

– The use of rituximab is not recommended
for the treatment of ITP secondary to
COVID, since it can decrease the formation
of antibodies against SARS-CoV-2.

– The use of other immunosuppressants is not
recommended unless there is no adequate
therapeutic option, although it should be
assessed individually.

– In patients with chronic ITP who receive
treatment with corticosteroids, immunosup-
pressants or TPO-RAs with correct control of
the platelet count and have COVID-19 infec-
tion, it is recommended to continue with
the same treatment without making major
changes in their dosage. Close clinical and
platelet count monitoring is necessary.

– In patients with chronic ITP who present a
relapse secondary to infection by SARS-CoV-
2, IVIG treatment is recommended in case of
severe thrombocytopenia. Platelet transfu-
sion should be used only if there is major
bleeding. Patients previously treated with
TPO-RAs can increase its dose or add a

Table 2 Summary of changes in platelet parameters in patients with SARS-CoV-2 infection

Platelet parameter Patients with SARS-
CoV-2 infection

Clinical implications

Platelet count Decreased in advanced

stages of infection

Increased (rare)

Pejorative prognostic marker of the disease

Not defined

Mean platelet

volumen (MPV)

Increased ([ 10 fL) Appears to predict the risk of developing thrombocytopenia and an

increased risk of venous thromboembolism (VTE)

Immature platelet

fraction (IPF)

Increased ([ 8%) Seems to predict evolution towards thrombocytopenia and increased

risk of VTE

Indicator of destruction and/or peripheral platelet consumption

Platelet distribution

width (PDW)

Increased ([ 11 fL) Platelet activation marker and increased risk of thrombosis

Platelet/lymphocyte

ratio

(PLR)

Increased Patients with severe COVID-19 have higher PLR levels than patients

with mild/moderate disease

MPV/platelet count

ratio (MPR)

Increased Independent risk predictor for developing COVID pneumonia

Platelet function and

aggregation

Hyperfunction An increased thrombotic risk is attributed to it in some studies
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second analog or fostamatinib. In case of
corticosteroid use, doses of 0.5–1 mg/kg/day
and reduced over time are recommended.

– In pregnant women with ITP secondary to
COVID-19, the standard therapy is low-dose
prednisone. This must be associated with
immunoglobulins in cases of severity or high
bleeding risk, and its use also depends on
gestational age.

– The risk of ITP secondary to vaccination
against SARS-CoV-2 is low, similar to that of
other vaccines against viral agents available
on the market.

– There is no contraindication for the COVID-
19 vaccine in pregnant women or in patients
with previous ITP.

– Thromboprophylaxis with low-molecular-
weight heparin should be administered even
to patients with ITP and severe COVID-19
infection, if the platelet count is greater than
30 9 109/L. In the case of requiring antico-
agulation or antiaggregation, they can be
administered at full doses from 50 9 109

(Table 2).
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