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Abstract: Previous studies have demonstrated that the appropriate production of serum anti-severe acute respiratory syndrome coronavirus
2 (SARS-Cov-2) neutralizing antibody (nAb) plays a critical role in the recovery from coronavirus disease 2019 (COVID-19); however, the
role of nAb production in the recovery from a flare-up of chronic immune thrombocytopenia (ITP) has been unknown. We here report the
first retrospectively investigated case of serum anti-SARS-Cov-2 nAb production during chronic ITP flare-up triggered by COVID-19.
A 79-year-old woman with a history of corticosteroid-refractory ITP visited our hospital complaining of fever, cough, and sore throat for 4
days. Although chronic ITP was controlled by 12.5 mg of eltrombopag (EPAG) every other day, laboratory tests showed a decreased
peripheral blood platelet count of 15.0 × 109/L, which indicated worsening thrombocytopenia. Meanwhile, PCR testing of a nasopharyngeal
swab revealed that the patient was positive for SARS-Cov-2, and a computed tomography scan revealed bilateral pneumonia. On the basis of
the flare-up of chronic ITP associated with COVID-19 pneumonia which was determined as a moderately severe status according to the
WHO clinical progression scale, intravenous immunoglobulin therapy for 5 days (days 0–4) and antiviral therapy were added on top of
EPAG, which only resulted in a transient increase in the platelet count for several days. After decreasing to 8.0 × 109/L on day 13, the platelet
count increased from day 16, coinciding with a positive detection for serum nAb against SARS-Cov-2. Although the increased dose up to
50 mg/day of EPAGwas challenged during the clinical course, rapid dose reduction did not cause another relapse. In addition, no thrombotic
or bleeding event was seen. These collectively suggest the vital role of the production of anti-SARS-Cov-2 nAb and improvement of clinical
symptoms for recovery from a flare-up of chronic ITP in our case.
Keywords: chronic immune thrombocytopenia, COVID-19, flare, neutralizing antibody

Introduction
Immune thrombocytopenia (ITP) is known as an autoimmune disorder characterized by a transient or persistent decrease in
platelet count and an increase in bleeding risk. ITP is classified as primary or secondary and as acute (of six months or less in
duration) or chronic, and ITP in adults is generally chronic.1,2 Secondary ITP occurs in an underlying autoimmune disease or
drug exposure. There are also cases of human immunodeficiency virus or HIV-associated andHelicobacter pylori-associated.3

Since the emergence of coronavirus disease 2019 (COVID-19) as a global pandemic, its pathological impacts on
various types of immune-mediated hematologic diseases, such as ITP, have been reported; however, information about its
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clinical features, treatment strategy, and biomarkers for treatment response with chronic ITP that re-worsened in
association with COVID-19 infection have been rather limited.4–7

The appropriate production of neutralizing antibody (nAb) against Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-Cov-2) has been reported to be crucial for virus clearance.8,9 The production of nAb has been shown to correlate
with the survival of patients infected by SARS-Cov-2, while the absence of nAb production in the early phase of
infection is associated with mortality and delayed viral control.10 These support the importance of nAb production in
recovering from COVID-19 infection; however, the direct or indirect correlation between the nAb production and
recovery from a flare-up of chronic ITP has been unknown. We here report a case with chronic ITP that flared in
association with COVID-19 infection with which we retrospectively investigated the dynamics of anti-SARS-Cov-2 nAb
during infection. We also reviewed cases of ITP flare-ups following COVID-19 infection.4–7

Case Report
A 79-year-old female patient who was diagnosed with chronic ITP 8 years ago has been successfully treated with
12.5 mg of eltrombopag (EPAG), a thrombopoietin receptor agonist, every other day to maintain her peripheral platelet
count at approximately 150.0 × 109/L (normal range: 138.0–309.0 × 109/L) for several years, although the disease was
initially refractory to corticosteroid therapy. In March 2021, the patient visited our hospital complaining of high fever,
cough, and sore throat for a 4-day duration. Blood test results showed marked thrombocytopenia (15.0 × 109/L), but the
white blood cell count and hemoglobin level were normal. A slightly increased immature platelet fraction of 6.8%
(normal range, 1.1–6.1%) was noted. Blood coagulation tests showed an elevated fibrinogen level (562 mg/dL; normal,
150–400 mg/dL) and prolonged activated partial thromboplastin time (44.6 sec; normal, 24.3–36.0 sec); prothrombin
time and D-dimer level were within the normal ranges. The serum C-reactive protein level was also elevated (3.52 mg/
dL; normal, 0.0–0.3 g/dL). Other laboratory test results were normal. PCR testing of a nasopharyngeal swab was positive
for SARS-Cov-2, and a computed tomography scan revealed bilateral pneumonia with a CT score of 14 (Figure 1).11 She
was admitted to the ward and started on oxygen therapy (2L/min by nasal prongs). According to the WHO clinical
progression scale, the disease severity was determined to be moderate.12 Based on the diagnosis of chronic ITP flare-up
associated with COVID-19 pneumonia, 400 mg/kg/day of intravenous immunoglobulin infusion (IVIg) was administered
for 5 days on top of EPAG, which was increased to 12.5 mg/day. Meanwhile, treatment for COVID-19 started with
favipiravir administration, which was shifted to remdesivir with dexamethasone on day 5 due to poor response during the
initial phase. Although the platelet count transiently increased to 74.0 × 109/L on day 7, it decreased to 8.0 × 109/L
on day 13 despite increasing the EPAG dose to 50 mg/day. On day 16, fever and respiratory symptoms gradually
improved, and the platelet count increased. Despite daily dose tapering of EPAG, the platelet count increased to 18.3 ×
109/L on day 20 (Figure 2). Prophylactic anticoagulation therapy consisted of intravenous heparin sodium of 5000–

Figure 1 Computed tomography (CT) scan of the chest on admission. The CT scan showed frosted glass shadows and partial dense infiltration in bilateral lungs.
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10,000U/day or subcutaneous heparin calcium of 2500–5000U/day was added from day 5 to 10, and no thrombotic or
bleeding event was observed during illness. Currently, the platelet count is maintained at 200.0 × 109/L with 12.5 mg of
EPAG every 3 days. We retrospectively measured the SARS-Cov-2 nAb titer in the patient’s sera obtained at several time
points during hospitalization. The results show that nAb against SARS-Cov-2 was not present on day 9; it was first
detected on day 17, and its level increased as of day 19 (Figure 2).

Discussion
Thrombocytopenia reportedly develops in 12–36% of patients with COVID-19 infection,13,14 and acute ITP is one of the
causes of COVID-19-related thrombocytopenia.15–17 In addition, post-COVID-19 vaccination flare-ups have been
reported among patients with chronic ITP.18–20 However, few cases of chronic ITP flare-ups post-COVID-19 infection
have been reported,4–7 and information about its clinical characteristics is limited.

Including the present case, we reviewed 13 cases of chronic ITP flare-ups associated with COVID-19 infection
(Table 1).4–6 In those cases, the severity of COVID-19 symptoms varied widely among patients and was unlikely to be
associated with thrombocytopenia. The nadir platelet counts and treatments before flare-up also varied among patients,
which were unlikely to be associated with thrombocytopenia triggered by COVID-19 infection. The pharmacological
intervention was necessary for 7 of 13 patients, and IVIg with or without corticosteroid treatment was administered to 5
patients who had platelet counts below 18.0 × 109/L. ITP in our case was initially refractory to corticosteroid therapy;
this was shown when dexamethasone treatment for respiratory dysfunction due to COVID-19 infection did not increase
the platelet count. In addition, the clinical effects of IVIg were transient in our case. The appropriateness of using anti-
CD20 monoclonal antibody rituximab remains controversial because of its negative impact on the production of nAb
against COVID-19,21–23 although the role of nAb in patients recovering from COVID-19 infection also remains
controversial.10,21,24 Because of the high risk of thrombotic complications with COVID-19 infection,25,26 the use of
thrombopoietin receptor agonists when managing ITP during infection with COVID-19 requires caution. Of the 13
reported patients, 4 received prophylactic anticoagulants and none reported thrombotic complications. In contrast, 2 of
the 9 patients who did not receive prophylactic anticoagulants, including 1 treated with EPAG, experienced thrombotic

Figure 2 Clinical course of the patient after hospitalization. The crosses indicate neutralizing antibody (nAb) titers, and the dashed line indicates the cutoff value for nAb.
IVIg, intravenous immunoglobulin therapy.
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complications, implying the importance of anticoagulant prophylaxis; however, current data are rather limited. Among
the 13 patients, our patient was the first in whom the dose escalation of EPAG was challenged. To avoid both bleeding
and thrombotic events during treatment of severe thrombocytopenia due to chronic ITP flare-up, close monitoring of
bleeding and coagulation parameters is necessary and should be the basis of anticoagulant prophylaxis. Nevertheless, the
dose increase of EPAG might at least partly have played a role in the recovery of platelet count in our case.

As far as we are concerned, the present case is the first to investigate the dynamics of nAb against SARS-Cov-2
during the clinically emergent period. Approximately 80% of patients with COVID-19 infection produced nabs
within 2 weeks from disease onset, and there is a correlation between the time of production of nAb against SARS-
Cov-2 and time to virus elimination.10 In our case, the emergence of nAb was accompanied not only by the
improvement of fever and respiratory symptoms but also by the increase in platelet count. This suggests that the
production of nAb against SARS-Cov-2 and the improvement of symptoms contributed to the resolution of chronic
ITP flare-ups in our case.

Conclusion
We reported a case of chronic ITP flare-up associated with COVID-19 infection and reviewed related literature. The
present case suggests the importance of monitoring nAb levels during chronic ITP flare-ups secondary to COVID-19
infection for optimal treatment and prediction of treatment outcomes. The detection of nAb production may help reduce
the risks of adverse events by EPAG or corticosteroids. More information is expected to establish the clinical utility of
nAb monitoring in the case of flare with chronic ITP by COVID-19 infection.

Table 1 Clinical Features of the 13 Cases of Chronic ITP Flare-Up Associated with COVID-19 Infection, Including the Present Case

No. Age Gender COVID-

19

Severity

Nadir

PLT

Count

(×109/L)

Treatment

at COVID-

19 Onset

Added

Treatment

for Relapse

PLT Count

at Discharge

or After

Treatment

(×109/L)

Prophylactic

Anticoagulant

Thrombosis Hospitalization

Length (Days)

Ref.

1 88 M Moderate 8 None None 13 None No 4 [4]

2 89 F Mild 8 ROMI, MMF IVIg N.A. None No N.A.

3 50 M Moderate 18 PSL IVIg 28 Yes No 21

4 72 M Mild 23 None PSL 180 Yes No N.A.

5 20 F Mild 26 None None 26 None No 1

6 54 F Moderate 26 None DEX 105 Yes No 4

7 38 F Mild 94 None None N.A. None No N.A.

8 38 F Moderate 112 PSL None 236 None No 3

9 61 M Moderate 137 Rituximab None 346 None Pulmonary

embolus, DVT

7

10 53 F Mild 158 EPAG None 158 None Cerebral venous

sinus thrombosis

2

11 37 F N.A. 6 MMF IVIg, mPSL 119 None No 11 [5]

12 72 F N.A. 18 PSL, CsA IVIg, mPSL 240 None No N.A. [6]

13 79 F Moderate 8 EPAG IVIg, EPAG 183 Yes No 20 Our case

Notes: The severity of COVID-19 infection was determined as follows: “mild” indicates asymptomatic or not requiring oxygen therapy; “moderate” requires oxygen
therapy on hospitalization; and “severe” requires ventilator management or ICU management.
Abbreviations: CsA, cyclosporine; DEX, dexamethasone; DVT, deep venous thrombosis; EPAG, eltrombopag; F, female; IVIg, intravenous immunoglobulin; M, male; MMF,
mycophenolate mofetil; mPSL, methylprednisolone; PSL, prednisone or its analogue; ROMI, romiplostim; Ref, reference; N.A., not available.
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