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Management of COVID-19-related
immune thrombocytopenia by
rhTPO

TO THE EDITOR: Immune thrombocytopenia (ITP), an ac-
quired thrombocytopenia, is defined as a platelet count of
<100,000/pL and is caused by immune-mediated destruc-
tion of platelets. The incidence of primary ITP is 3.3 per
100,000 adults per year, with a prevalence of 9.5 per 100,000
adults [1]. ITP is not a single disease, but a thrombocytopenic
syndrome that may be primary or secondary to a possible
infection or immune process. ITP can be caused by infection
with Helicobacter pylori, cytomegalovirus, varicella-zoster
virus, hepatitis C virus, and human immunodeficiency virus
[2]. Recently, coronavirus infection-related ITP has also
been reported [3]. At the end of 2019, a novel coronavirus,
designated as severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), emerged in Wuhan, China, and soon
spread to China and other countries [4]. Thrombocytopenia
was also observed in different proportions (5-17%) among
patients with coronavirus disease (COVID-19) [5]. Moreover,
a case of COVID-19-related ITP has been reported [6].
However, there are no reports of COVID-19-related ITP
cases treated with recombinant human thrombopoietin
(rhTPO). Here, we have reported a case of a COVID-
19-related ITP that was successfully treated with rhTPO.

Case report

A 58-year-old women was admitted due to fever of 20
days and was previously diagnosed with COVID-19 16 days
prior. The patient developed fever on January 30, 2020,
with occasional cough, shortness of breath, and other dis-
comfort, but with no chest tightness. Chest computed to-
mography (CT) performed at a local hospital on January
31, 2020 revealed sporadic infectious lesions in both the
lungs. The SARS-CoV-2 nucleic acid test results were pos-
itive on February 3, 2020. Later, the patient was admitted
to the square cabin hospital and received symptomatic sup-
portive treatment, such as antiviral drugs. During the hospi-
tal stay, the patient’s body temperature returned to normal,
and her cough gradually improved. A day before transfer
to our hospital, the patient experienced dizziness with em-
esis once after taking a bath. The peripheral complete blood
count test revealed thrombocytopenia, with a peripheral
blood platelet count of 25,000/uL. The patient’s dizziness,
nausea, and vomiting did not recur, and no skin or mucosal
bleeding was found. The patient was then transferred to
our hospital for further treatment.

This patient was in good health, except for a history
of hypertension for >10 years. She had no history of throm-
bocytopenia or allergies. She had no history of unexplained
recurring skin rashes, joint swelling and pain, dry mouth,
or dry eyes. Physical examination revealed unremarkable
findings. On admission, the patient was initially diagnosed

with COVID-19 and thrombocytopenia. Because the patient
had no previous history of thrombocytopenia or auto-
immune diseases, ITP after a viral infection was first
considered. Laboratory findings were as follows: white blood
cell count, 5,450/uL; hemoglobin level, 117 g/L; platelet
count, 15,000/uL; C-reactive protein level, within normal
range; globulin level, 24.9 g/L; creatinine level, 33.6 mmol/L;
prothrombin time, 14 s; activated partial thromboplastin
time, 31 s; D-dimer level, 0.46 mg/L; antinuclear antibody,
<1:40. Peripheral blood smear did not reveal any significant
abnormalities. Abdominal B-ultrasound did not reveal an
enlarged spleen. Because bone marrow aspiration was tem-
porarily unavailable during the special period of the
COVID-19 epidemic, she was diagnosed with ITP based
on her medical history.

According to the current World Health Organization
guidelines [7], corticosteroids should not be used to treat
SARS-CoV-2-induced lung injury or shock, except in the
setting of a clinical trial. According to the expert consensus
statement on the use of corticosteroids in COVID-19 pneu-
monia [8], corticosteroids are not recommended for patients
with mild disease. In addition, because glucocorticoid use
suppresses immune function and, thus, prolongs the course
of COVID-19, glucocorticoid treatment was not administered.
Since the patient’s platelet count was <20,000/uL after
admission, which satisfied the standard for emergency treat-
ment, we administered 20 g of gamma globulin by intra-
venous infusion (IVIg) combined with rhTPO 15,000 U
daily subcutaneously. The patient also received 10 U of
platelet transfusion. Two days later, her platelet count was
43,000/uL. The patient’s platelet count returned to 53,000/uL
five days after treatment initiation and was maintained at
this level for the next week (Fig. 1). During this period,
the patient did not develop fever and did not experience
symptoms such as chest tightness or shortness of breath.
The SARS-CoV-2 nucleic acid tests that were performed
>24 h apart revealed negative findings, but showed
SARS-CoV-2 immunoglobulin M positivity. A review of
the chest CT showed that the infectious lesions scattered
in both the lungs were clearly absorbed. The patient was
subsequently discharged and continued to receive thTPO
treatment twice a week. The patient had no cutaneous mu-
cosal bleeding events during hospitalization. The platelet
count returned to normal levels after 4 weeks of thTPO
therapy and remained normal after discontinuation of
rhTPO.

To our knowledge, there are only a few cases of
COVID-19-related ITP. As COVID-19 is a novel disease,
treatment of various comorbidities including ITP related
to this disease also requires the accumulation of new
experience. The treatment experience in this case may have
a certain significance for the treatment of similar cases in
the future.

Discussion
Diagnosis of ITP is generally confirmed by reviewing
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Fig. 1. Dynamic profile of the complete blood count during
hospitalization.

Abbreviations: CBC, complete blood count; Hb, hemoglobin; IVIg,
gamma globulin by intravenous infusion; PIt, platelet; rhTPO,
recombinant human thrombopoietin.

the peripheral smear findings, evaluating the patient’s his-
tory, and performing physical examination. The patient had
no previous history of thrombocytopenia, and thrombocyto-
penia was not observed early in the diagnosis of COVID-19.
Peripheral blood thrombocytopenia was detected 2 weeks
after the diagnosis of COVID-19. Laboratory tests ruled
out the possibility of other hematological diseases and im-
mune abnormalities leading to thrombocytopenia. The pa-
tient did not undergo bone marrow examination because
of the COVID-19 epidemic. The ITP International Working
Group (IWG) recommends bone marrow examination in
patients with new-onset ITP over the age of 60 years.
However, the American Society of Hematology guidelines
suggest that bone marrow examination may not be necessary
for the diagnosis of ITP in any patient population, as sup-
ported by some population studies [8]. Therefore, although
a bone marrow examination was not performed, the diag-
nosis of ITP in this patient was valid.

The pathogenesis of ITP involves the loss of tolerance
to glycoproteins expressed on platelets and megakaryocytes
[9]. Loss of peripheral tolerance caused by infectious dis-
eases, including COVID-19, may result in the development
of ITP. Hematological changes in patients with severe acute
respiratory syndrome are also common and notably include
lymphopenia and thrombocytopenia. Although the develop-
ment of autoimmune antibodies or immune complexes trig-
gered by viral infection may play a significant role in induc-
ing thrombocytopenia, severe acute respiratory syndrome
coronavirus (SARS-CoV) may also directly infect hema-
topoietic stem/progenitor cells, megakaryocytes, and plate-
lets, inducing their growth inhibition and apoptosis [10].
SARS-CoV-2, which is highly homologous to SARS-CoV,
is likely to have similar mechanisms leading to thrombo-
cytopenia. This requires further research in the future.

ITP treatment can be adjusted according to the patient’s
platelet level and the risk of bleeding and is generally divided
into emergency treatment, first-line treatment, and sec-
ond-line and above treatment. Patients with severe throm-
bocytopenia or significant bleeding symptoms require hospi-
talization and emergency treatment to rapidly increase pla-
telet counts. IVIg increases the platelet count in 60-80%
treated patients, often within days, and is effective in pa-
tients who have or have not undergone splenectomy, al-
though responses are usually of short duration (1-3 wk)
[2]. Platelet transfusion can transiently and rapidly increase
platelet count in emergency situations, and concurrent in-
fusion of IVIg may prolong the survival of transfused plate-
lets in some patients. The patient’s platelet count in our
case was <20,000/uL, and the risk of bleeding was high;
therefore, we administered IVIg as emergency treatment
and platelet transfusion, which rapidly increased the platelet
count.

Glucocorticoids have been the standard first-line treat-
ment for ITP for many years. However, recent studies have
found that the combination of multiple treatment methods,
such as glucocorticoids, rituximab, and thrombopoietin re-
ceptor agonists (TPO-RA), may increase the response rate
of ITP treatment. In the last decade, TPO-RA-based mega-
karyocyte-targeted therapies have shown good results in
improving platelet counts in the treatment of ITP [11].
The currently available TPO-RA drugs include romiplostim,
eltrombopag, and rthTPO. The efficacy of rhTPO in treating
ITP in China has been confirmed in multiple studies [12-
14]. Because our patient was diagnosed with COVID-19,
glucocorticoid-based immunosuppressive therapy was not
suitable. Therefore, although IVIg combined with platelet
transfusion was used for emergency treatment, we chose
rhTPO treatment instead of glucocorticoid treatment for
our patient. The patient’s platelet count improved and stabi-
lized after receiving this treatment. The patient’s treatment
effect can be assessed as a response based on the IWG efficacy
criteria.

Conclusion

We have reported a case of a COVID-19-related ITP
that improved after treatment with IVIg and rhTPO. As
COVID-19, a novel infectious disease, is spreading globally,
similar cases may continue to surface. Our patient’s medical
management can be used as a reference for the treatment
of patients with COVID-19 and similar diseases combined
with ITP. The diagnosis and treatment of ITP in our patient
were performed based on experience during a special period.
Accumulation of more cases is warranted for a more compre-
hensive knowledge of similar diseases. In the future, the
detailed mechanism of COVID-19-induced ITP and the best
treatment strategy needs further investigation. Relevant re-
search will also increase our comprehensive understanding
of the pathogenesis and treatment strategies of ITP.
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