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Safe and effective prophylactic vaccines are urgently needed to contain the coronavirus disease 2019 (COVID-19)
pandemic. However, several vaccination-related adverse effects have been reported. Here, we report a rare case
of severe immune thrombocytopenia occurring 3 days after receiving the mRNA-1273 (Moderna) COVID-19 vac-
cine in an Asian woman with a history of refractory lung adenocarcinoma treated with durvalumab, an immune
checkpoint inhibitor. Treatment with platelet transfusion (12 units) and oral prednisolone (1 mg/kg per day)
significantly improved her hemoptysis with thrombocytopenia. To the best of our knowledge, this is the first
case of ITP following Moderna inoculation among Asians. This study highlights a potential adverse effect of
mRNA-based COVID-19 vaccines in cancer patients receiving immune checkpoint inhibitors.

© 2022 Elsevier Inc. All rights reserved.

1. Introduction

Severe adverse effects following the coronavirus disease 2019
(COVID-19) vaccination include vaccine-induced thrombotic thrombo-
cytopenia [1] and myocarditis [2]. Here, we report a rare case of severe
immune thrombocytopenia (ITP) occurring 3 days after receiving the
mRNA-1273 (Moderna) COVID-19 vaccine in an Asian woman treated
with an immune checkpoint inhibitor (ICPi).

2. Case report

A 75-year-old woman visited the emergency department because of
hemoptysis for 3 days after receiving the first dose of the Moderna
COVID-19 vaccine. She had a history of refractory lung adenocarcinoma
and had undergone ICPi therapy with durvalumab for 2 months. The last
cycle of durvalumab was administered 4 days prior to vaccination, with
anormal platelet count (Fig. 1 and Table 1). She denied any hematologic
disorders or heparin exposure.
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Upon arrival, her vital signs were as follows: body temperature,
37 °C; pulse rate, 77 beats per minute (bpm); respiratory rate, 20 bpm;
blood pressure, 162/72 mmHg; and oxygen saturation, 98% on room
air. Physical examination revealed no petechiae or ecchymoses. Labora-
tory data revealed a markedly reduced platelet count (7 x 103/uL). A
peripheral blood smear revealed no platelet clumping or morphological
abnormalities. The hemolytic profile was unremarkable. The coagulation
profile showed mildly elevated fibrinogen levels (389.6 mg/dL)
with normal prothrombin time and activated partial thromboplastin
time. Reverse transcriptase-polymerase chain reaction (RT-PCR) for
COVID-19 was undetected.

With a tentative diagnosis of ITP, she underwent transfusion with 12
units of platelets and treatment with oral prednisolone (1 mg/kg per
day). Serological tests for cytomegalovirus, Epstein-Barr virus, hepatitis
Cvirus, and human immunodeficiency virus were negative, except that
the hepatitis B virus profile was compatible with a previous infection. In
addition, blood tests for antinuclear antibodies, complement proteins,
rheumatoid factor, lupus anticoagulant, and anti-B2-glycoprotein were
negative.

Her hemoptysis subsided on the 4th day with an increase in platelet
count to 173 x 10°/uL, and she was discharged on the 5th hospitaliza-
tion day with continued oral prednisolone therapy. However, she was
followed up at the outpatient clinic, and her platelet count remained
stationary. Therefore, the ICPi therapy was discontinued and replaced
with navelbine chemotherapy. A second dose of the Moderna vaccine
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Fig. 1. Temporal relationship of observed thrombocytopenia with medical treatments.

was not suggested because of her experience of severe thrombocytope-
nia.

3. Discussion

The diagnosis of ITP is primarily based on the exclusion of other
potential etiologies. In this patient, other causes of thrombocytopenia,
autoimmune diseases, and infections were excluded. Bone marrow
examination was unnecessary based on her typical presentation [3]
and excellent response to ITP-directed therapy [4]. Thrombotic

thrombocytopenic purpura and vaccine-induced thrombotic thrombocy-
topenia were not suspected because of the absence of hemolysis and
thromboembolism, respectively.

Vaccine-related ITP has been associated with various vaccinations
[5]. Although several cases of secondary ITP following mRNA-based
COVID-19 vaccines (Pfizer/BioNTech and Moderna) have been recently
reported, most of them occurred in Western countries [6-13]. The onset
of ITP varies greatly from hours [7], 2-3 days [8-12], and 2 weeks [13].
Although the occurrence is rare, with an incidence rate of 0.80 per mil-
lion doses, 13 cases of ITP were reported after the Moderna vaccine in

Table 1
Trends of the patient's hemogram before and after the onset of thrombocytopenia
Date 5/12 5/26 6/16 6/30 7/07 7/08 7/09 7/10 7/11 7/14
#1 #2 #3 #4
WBC (x10%/uL) 6.77 5.36 8.52 6.63 5.87 4.04 17.81 18.88 9.07 10.56
RBC (x10°%/uL) 4.68 4.56 4.79 4,58 4.62 4.61 4.06 4,02 448 4.76
HB (g/dL) 15.1 14.8 15.2 14.5 14.7 14.7 129 12.8 14.4 15.1
HCT (%) 449 43.2 449 433 43.2 42.7 38.4 37.6 419 44.7
MCV (fL) 95.9 94.7 93.7 94.5 935 92.6 94.6 93.5 93.5 93.9
MCH (pg) 323 325 31.7 31.7 31.8 31.9 31.8 31.8 321 31.7
MCHC (g/dL) 33.6 343 339 335 34.0 344 33.6 34.0 344 33.8
PLT (x10%/uL) 233 233 263 281 7* 50* 80* 115* 173 250
RDW-CV (%) 13.2 129 12.7 129 13.0 12.7 12.8 13.1 13.0 13.6
Blast (%) 0 0 0 0 0 - - - - 0
Promylelocyte (%) 0 0 0 0 0 - - - - 1.0
Myelocyte (%) 0 0 0 0 0 - - - - 3.8
Metamyelocyte (%) 0 0 0 0 0 - - - - 0
Bands (%) 0 0 0 0 0 - - - - 0.9
Neutrophil (%) 53.0 68.6 68.8 60.7 66.5 - - - - 733
Eosinophil (%) 31 3.2 2.7 3.5 1.6 - - - - 19
Basophil (%) 0.6 0.4 0.5 0.8 0.4 - - - - 0
Monocyte (%) 8.0 6.9 7.5 7.4 7.6 - - - - 4.8
Lymphocyte (%) 353 209 20.5 27.6 239 - - - - 14.3
Aty Lymphocyte (%) 0 0 0 0 0 - - - - 0
Plasma Cell (%) 0 0 0 0 0 - - - - 0
Normoblast (%) 0 0 0 0 0 - - - - 0

* Laboratory data abnormality suggesting thrombocytopenia.
- Laboratory data were not available.
#1 Laboratory data were assessed upon the patient's arrival at the emergency room.

#2 Laboratory data were checked 2 h after transfusion with 12 units of platelets on the first hospitalization day.

#3 Laboratory data were examined before discharge on the 4th hospitalization day.
#4 Laboratory data were assessed at the outpatient department.
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the Vaccine Adverse Event Reporting System (VAERS) of the United
States [14].

In addition, thrombocytopenia can occur as a rare immune-related
adverse event (IrAE) of the ICPi therapy [15,16]. ITP secondary to ICPi
has been reported with ipilimumab [17], nivolumab [18], and pembro-
lizumab [19]. However, evidence of durvalumab-induced ITP is limited
[15,20,21]. A recent Asian cohort receiving ICPi reported that thrombo-
cytopenia developed in only one of 141 patients [21]. Typically, IrAEs
occur 1-2 weeks after initial exposure or earlier after repeated exposure
to durvalumab [15]. In our case, ITP might be associated with the short
interval between exposure to durvalumab and Moderna vaccination be-
cause both the ICPi therapy and COVID-19 vaccination could stimulate
the body's immune response [22].

The ethnic difference in the development of thrombocytopenia in
patients receiving ICPi remains undetermined, although the estimated
frequency of thrombocytopenia associated with ICPi is 1% in Western
countries [23], slightly higher than that in an Asian cohort (0.6%) [21].
In addition, data on mRNA-based COVID-19 vaccine-induced ITP are
limited. A review of the literature revealed 13 cases of ITP after receiving
the Moderna vaccines in the United States [14]. In contrast, only one
Asian male with previous ITP developed thrombocytopenia after receiv-
ing the Pfizer/BioNTech vaccine [24]. However, the vulnerability of dif-
ferent ethnic groups to COVID-19 vaccine-induced ITP remains
inconclusive.

To date, this is the first case of new-onset ITP among Asians after the
Moderna vaccine. In addition, this is the first reported case of severe ITP
following an mRNA-based COVID-19 vaccine in a patient treated with
ICPi therapy. We report this case to remind physicians to be aware of
the occurrence of thrombocytopenia in patients receiving ICPi therapy
and the recent COVID vaccine, although it could be rare among Asians.
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