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Abstract: Immune thrombocytopenic purpura (ITP) is an autoimmune state of decreased platelets
caused by antibody or T-cell mediated destruction of platelets through the reticuloendothelial system
and impairment of their production. Symptoms of ITP include bleeding usually from nose or gums, easy
bruising, petechiae commonly of lower extremities, menorrhagia, hematuria, hematemesis, hematochezia
and most dreadful, intra cranial hemorrhage. Molecular mimicry between viral antigens and host platelet
antigens forming cross-reactive anti-platelet autoantibodies may lead to increased platelet clearance in I'TP
associated with viral infections. One of the many viruses associated with this is the Coronavirus disease 2019
(COVID-19). It has caused a devastating pandemic. It can activate innate and adaptive immune responses. It
has numerous signs and symptoms including but not limited to dyspnea, fever, cough, fatigue, myalgias, loss
of taste and smell. It leads to diseases such as pneumonia, acute respiratory distress syndrome, thrombosis
and cardiomyopathy. Hematologic manifestations include thrombocytopenia and more commonly
lymphopenia. Treatment includes steroids, immune globulin, romiplostim, eltrombopag, rituximab or
splenectomy. Contact sports should be avoided due to risk of intra cranial bleeding with head impact.
Nonsteroidal anti-inflammatory drugs (NSAIDs) and aspirin should be used with caution since they impair
platelet function. We discuss a patient with COVID-19 who developed thrombocytopenia thought to be due
to I'TP. Not much is known about the association between the two. It is important to keep this differential in
mind when taking care of patients with COVID-19 who develop thrombocytopenia.
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Case presentation

A 62-year-old morbidly obese female with past medical
history significant for pulmonary hypertension and
hypothyroidism presented with a one-week history of
worsening shortness of breath, non-productive cough and
subjective fevers.

Patient’s brother had tested positive for COVID-19 one
week before her symptoms had developed. Our patient
was hospitalized with respiratory distress. The patient was
afebrile, pulse of 82 beats per minute, 28 breaths per minute
with oxygen saturation 90 percent on high flow oxygen
by nasal cannula at 15 liters. Physical examination was
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significant for decreased breath sounds.

Complete blood count on admission showed white blood
cell count of 3.6 per cubic millimeter, absolute lymphocyte
count of 0.3; hemoglobin of 13.6 g per deciliter, and platelet
count of 76,000 per cubic millimeter. She had a normal
platelet count noted previously in the years past.

Chest X-ray on admission showed no acute abnormality.
The patient had a rapid nasal swab COVID-19 testing
and was positive on the day of admission. She was started
on hydroxychloroquine. However, on follow up EKG’s
there was a prolonged QTc interval and accordingly
hydroxychloroquine was stopped on the fourth day of
hospitalization. She was then started on Doxycycline.
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Doxycycline was stopped after 7 days (day 11).

Patient continued to report shortness of breath during
the hospitalization. On the sixth day of hospitalization,
repeat chest X-ray showed extensive bilateral pulmonary
opacities. She had worsening oxygen requirements and had
to be placed on heated humidified high flow nasal cannula
(Opti-Flow) with FiO, 100%, her saturations improved.

On day 12, the patient started to improve and oxygen
requirements decreased. Repeat chest X-ray and laboratory
parameters were consistent with improvement as c-reactive
protein and d-dimer were trending down. CBC also
had improved with platelet count of 171,000 per cubic
millimeter and an absolute lymphocyte count of 0.9.

Despite the overall improvement, on day 14, the
patients’ labs showed a down trending platelet count with
no other cytopenia. Platelet count fell to 102,000 per cubic
millimeter, then to 44,000, 33,000, 12,000, 24,000 and then
14,000. It was noticed that mean platelet volume (MPV)
had increased from 8.7 to 11.4; while white blood cell count
and hemoglobin had remained stable. Clinically the patient
had no bleeding, petechiae or bruising.

The patient was on prophylactic dose of low
molecular weight heparin since hospitalization, which
was discontinued when the platelet count had reached
44,000 per cubic millimeter.

On day 17, as the platelets were down to 24,000 per
cubic millimeter with no apparent cause, hematology
service was consulted for evaluation. Work-up was initiated
to rule out secondary causes. Peripheral blood smear
showed no platelet clumping but revealed giant and large
forms. HI'T was unlikely with low 4T score of 2 and given
the patient was on low molecular weight heparin and
not unfractionated heparin. Disseminated intravascular
coagulation panel testing was unremarkable with normal
values of PT, PTT and fibrinogen. Hepatitis and HIV
testing were negative.

Results were suggestive of immune related thrombocytopenia-
ITP. Accordingly, we started treatment with infusion of
intravenous immune globulin (IVIG) 1 gram per kilogram.
This was well tolerated. Platelets increased from 14,000 per
cubic millimeter to 68,000 per cubic millimeter, supporting
our diagnosis of I'TP in the setting of COVID-19. One week
later, the patient’s platelet count normalized at 185,000. We
had refrained from giving the patient high dose steroids or
dexamethasone challenge due to initial recommendations of
avoiding it in COVID-19.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
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of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013). Our
institutional policy is to waive IRB approval as there is no
personal information disclosed, no experimental treatment
involved and patient consent was obtained.

Discussion

ITP is an autoimmune disorder, characterized by isolated
thrombocytopenia, where dysregulation of the immune
system results in antibodies directed against platelet
glycoprotein IIb/Illa complex, causing platelet destruction
through the reticuloendothelial system and impairment
of platelet production (1). It can be primary and occur de
novo, or secondary in the setting of an infection or other
autoimmune disorders (1).

Annual incidence of ITP in the US was 6.1 per
100,000 persons, more commonly found in females than
males like other autoimmune disorders. The prevalence
in adults is highest amongst elderly patients, greater
than or equal to 65 years of age (2). ITP can be clinically
classified into 3 phases. The first phase is called newly
diagnosed and occurs within the first 3 months. The
second phase is persistent I'TP lasting between 3 and
12 months. The third phase is termed chronic ITP, in
which symptoms last for more than 12 months. The first
line treatments work inhibiting autoantibody production
and platelet degradation, second line treatments are
based on immunosuppression, such as Rituximab, and
splenectomy and third line treatments focus on stimulating
platelet production by megakaryocytes (3).

ITP has been linked to various viral infections such as
hepatitis C, HIV, CMV and influenza, rubella, mumps,
varicella, parvovirus, and Epstein-Barr virus (4), however,
not much is known about its association with COVID-19.
Infectious etiologies of ITP are felt to adapt molecular
mimicry. It is a process whereby viral antigen is recognized
as being similar to a platelet antigen, giving rise to cross-
reactive anti-platelet autoantibodies (3).

Thrombocytopenia may be a complication of
COVID-19 (5). In a recent meta-analysis, extent of
thrombocytopenia was found to be directly proportional
to the severity of COVID-19 (5). It is felt to be generally
multifactorial (5). The virus can directly infect the bone
marrow, causing impairment of hematopoiesis and
formation of antibodies against platelets (6-8). The immune
system wreaks havoc and destroys platelets and causes
hemophagocytosis. Cytokine storm destroys bone marrow
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progenitor cells reducing platelet production. Lung injury
entraps megakaryocytes and hinders the release of platelets
from megakaryocytes. Platelet aggregation in the lungs
leads to microthrombi and platelet consumption (8).

A recently reported case was also felt to be suspicious for
ITP in a COVID-19 positive patient (9). Our patient had
a previous history of hypothyroidism, perhaps making her
more prone to I'TP. It will be important for us to see if other
patients have similar findings. Our case was interesting in
that the patient had platelet recovery and then a delayed
acute drop in platelet count despite clinical improvement.
She responded well to IVIG, supporting an immune
mediated thrombocytopenia.
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