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Unusual clinical course

Immune thrombocytopenic purpura (ITP) is an immune response that destroys platelets and increases the risk
of bleeding, which can range from bruising to intracranial hemorrhage. ITP is a known complication of coro-
navirus disease 2019 (COVID-19). In the first studies of the BNT162b2 messenger RNA (mRNA) COVID-19 vac-
cine, there were no reports of ITP and the incidence of serious adverse events (AEs) was low overall. Here, we
present a case of ITP as a complication of the BNT162b2 mRNA COVID-19 vaccine.

Three days after receiving a second dose of the BNT162b2 mRNA COVID-19 vaccine, a 39-year-old woman pre-
sented with a petechial rash on her trunk, legs, and arms, and fatigue and muscle aches. At the time of her
hospital admission, her platelet count was 1000/uL. A peripheral smear showed profound thrombocytopenia.
During the course of the patient’s hospitalization, she was treated with 2 units of platelets, 2 infusions of i.v.
immunoglobulin, and i.v. methylprednisolone. Her platelet count increased to 92 000/uL on the day of discharge
and she was prescribed a tapered dose of oral prednisone. One day later, her rash had resolved and her plate-
let count was 243 000/pL. The patient recovered completely with no complications.

ITP should be considered a severe AE of the BNT162b2 mRNA COVID-19 vaccine. Knowing the early signs and
symptoms of ITP will become increasingly important as more of the population receives this vaccine. Quick di-
agnosis and management are essential to avoid life-threatening bleeding.

COVID-19 Vaccine ¢ Purpura ¢ Thrombotic Thrombocytopenic Purpura, Acquired

https://www.amjcaserep.com/abstract/index/idArt/931478
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Background

ITP is an immune response targeting platelets and can result
in critically low platelet counts that increase the risk of bleed-
ing. This bleeding can range from mild bruising to life-threat-
ening cases of intracranial hemorrhage. No cases of ITP were
reported in the first studies of the BNT162b2 messenger RNA
(mRNA) COVID-19 vaccine, and overall, the incidence of serious
adverse events (AEs) was low [1]. One publicized case of ITP af-
ter exposure to the BNT162b2 mRNA COVID-19 vaccine was re-
ported in the media in January 2021 and is still under investiga-
tion [2]. ITP is a known complication of COVID-19 [3]. It also is
a complication of other vaccines, particularly for influenza and
for measles, mumps, and rubella (MMR) in children [4,5]. The
risk of ITP after vaccination is extremely low, and estimated at
1in 25 000 after MMR vaccination [5]. Most cases of vaccine-in-
duced ITP are self-limiting and resolve with standard treatment.

The BNT162b2 mRNA COVID-19 vaccine was approved for
emergency use by the US Food and Drug Administration on
December 11, 2020 after results of the phase 3 trial were
published [6]. The vaccine is administered in 2 doses, 21 days
apart and the study included more than 40 000 participants.
AEs were monitored through 14 weeks after the second dose.
Patients reported systemic AEs such as fatigue and fever.
However, there were no reported cases of ITP in this landmark
study. The case we present, of severe ITP after exposure to the
BNT162b2 mRNA COVID-19 vaccine, is an important addition
to the safety profile of this novel vaccine.

Case Report

A 39-year-old woman received the second dose of the
BNT162b2 mRNA COVID-19 vaccine at a community hospital
in Michigan; 3 days later, she presented to the same institu-
tion with a petechial rash. Approximately 12 h after her vac-
cination, she had experienced fatigue and muscle aches. She
did not have fever, cough, runny nose, a change in taste or
smell, or any other associated symptoms. Her medical history
included polycystic ovary syndrome, for which she took norges-
timate-ethinyl estradiol. She had no pertinent family or travel
history and no history of use of tobacco or alcohol or of sub-
stance abuse. The patient had a complete blood count (CBC)
and differential 5 months before, during a routine health ex-
amination, which was entirely within normal limits. At that
time, she also was tested for COVID-19 antibodies; the re-
sults were negative. The patient did not have any illnesses or
known COVID-19 exposures before the incident reported here.

On presentation, the patient had a heart rate of 109 bpm, blood
pressure of 127/80 mm Hg, respiratory rate of 18 breaths/min,
and a temperature of 36.6°C. Physical examination revealed

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€931478-2

King E.R. and Towner E.:
Immune thrombocytopenia after COVID-19 vaccination
© Am J Case Rep, 2021; 22: €931478

Table 1. Complete blood count and differential.

Variable Results Reference

range

White blood cells (thousands/uL) 3.7 4.5-10.5
' Red blood cells (millions/ul) 479 3950
Hemoglobin (@/d) 149 120155
Hematocrit®) s 3545
Moy 948 8001000
McHe® s 2734
CMCHC @) 328 310350
CROWeH 124 120160
Platelets (thousands/ul) 1 150400
Neutrophils® w08 4678
lymphocytes% 8 2045
Monocytes% 164 50130
Eosinophils% 24 0070
CBasophis% T 0020
immature granulocytest | os 0010

MCH — mean cell hemoglobin; MCHC — mean cell hemoglobin
concentration; MCV — mean cell volume; RDW — red cell
distribution width.

Table 2. Hematology and coagulation studies.

Variable Results Lo

range

Reticulocytes (thousand/uL) 103 44-106
Haptoglobin (mg/dl) 4a 30200
Fbrinogen (mg/dl) 229 204408
""(E'r;'y:'%{y{é's'éa}}n";&t;t};;}i};t';'"'""""7"5' """"""" 00900
e 16 103135
N o
e 281 266382

INR — international normalized ratio; PT — prothrombin time;
PTT — partial thromboplastin time.

petechiae on her legs, abdomen, chest, and arms which extend-
ed to the base of her neck. A CBC revealed a platelet count of
1000/uL (Table 1). She had an elevated erythrocyte sedimenta-
tion rate of 75 mm/h and normal coagulation studies (Table 2).
A peripheral smear showed profound, isolated thrombocytopenia
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Table 3. Chemistry studies.

Variable Results LG
range
Random glucose (mg/dL) 142 80-200
Sodium (mEg/) 138 136145
Potassium (mEq/) a7 3551
Chloride (mEq/) 03 98107
Carbon dioxide (mEq/) 25 220290
CBUN (mgay) 800 60200
Creatinine (mgrdl) 06 0509
Calcum (mgd) 04 86102
Bilirubin-total (mg/d) 026 000120
 Alkaline phosphatase (U1) 700 3501040
 Aspartate aminotransferase (U/) 200 00-310
 Alanine aminotransferase (/1) 120 00-320
B, pgm) 319 211946
CTSH@muUA) 170 027420
lactate dehydrogenase (U/1) 19400 13502140
Hepatitis Avirus antibody, IgM Negatve
”'ijﬁmﬁ;t{t{s"é virus core antibody, Negatwe """""""""""""
Hepatitis Bvirus surface antigen  Negatve
Hepatitis C virus antibody Negative
 Antinuclear antibody Negative
CHV-12sceen Negative
MV P24antigen Negative
CHV-lantibody Negative
CHiv2antbody Negative
Creactive protein (mg/dl) 037 000499
Heliobacter pyloribreath test  Negative

BUN — blood urea nitrogen; TSH — thyroid-stimulating hormone.

that was consistent with immune thrombocytopenia (ITP) with
no schistocytes, blasts, microspherocytes, or agglutination. An
ultrasound of the spleen was normal. The patient was not tested
for COVID-19. Tests for viral hepatitis, HIV, and Helicobacter py-
lori were negative. An antinuclear antibody test also was nega-
tive. The results of investigatory tests are summarized in Table 3.

On the day of her admission, the patient received a transfusion
of 1 unit of platelets and 1000 mg of i.v. methylprednisolone.
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Approximately 6 h after initial treatment, her platelet count im-
proved to 16 000/uL. The following day, her platelets decreased
to 4000/pL. She was treated with a second platelet transfu-
sion and started on i.v. immunoglobulin (IVIG). On her second
and third hospital days, she received 70 mg of IVIG. After dis-
cussion among the vaccination clinic, primary care team, and
hematologist, the team determined that the most likely cause
of the patient’s ITP was vaccination. The event was then re-
ported through the Vaccine Adverse Event Reporting System.
After 3 days of hospitalization and approximately 6 days after
vaccination, the patient was discharged with no major bleed-
ing events. Her platelet count on discharge was 92 000/pL.

When the patient followed up with her primary care physician
the day after discharge, her platelets had further increased
to 243 000/pL. Her recovery was uncomplicated. She test-
ed negative for antiplatelet antibodies (APAs) after her dis-
charge and treatment.

Discussion

This case highlights a potential consequence of the BNT162b2
mRNA COVID-19 vaccine that has implications for monitoring
after vaccination. Considerations for other causes of ITP were
viral hepatitis, HIV, and H. pylori. Tests for these conditions
were negative. The isolated thrombocytopenia on peripheral
smear and normal reticulocytes, lactate dehydrogenase, and
bilirubin (Table 3) ruled out Evans syndrome. The patient was
up to date on age-appropriate cancer screening. She had not
received any other vaccinations or new medications, nor had
she experienced any illness in the preceding months that may
have caused the ITP. Her only medication was norgestimate-
ethinyl estradiol. Given the geography and her lack of travel,
she was not tested for tropical illnesses that can cause throm-
bocytopenia. The main limitation is that the diagnosis of ITP
is one of exclusion. The patient was not tested for COVID-19,
which can cause ITP. Another limitation is the delay in testing
of APAs after her recovery. Causally linking the vaccine and ITP
with certainty poses challenges.

Conclusions

Because of the lack of medications or conditions that could
have caused ITP in our patient, we feel that this outcome was
most likely due to the BNT162b2 mRNA COVID-19 vaccine.
The established relationship between ITP and COVID-19 and
ITP and other immunizations further supports this hypothesis.
We feel that this case provides insight into a potential new AE
for which monitoring should be performed after vaccination.
Further investigations are required to determine the risk and
frequency of this association.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Acknowledgments

The authors thank Christine Khan-King, who helped revise
the manuscript.

References:

1. Polack FP, Thomas SJ, Kitchin N, et al. Safety and efficacy of the BNT162b2
mRNA COVID-19 Vaccine. N Engl ) Med. 2020;383:2603-15

2. Grady D, Mazzei P. Doctor’s death after COVID vaccine being investigat-
ed. NY Times. 2021 Jan 12,
https://www.nytimes.com/2021/01/12/health/covid-vaccine-death.html

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€931478-4

King E.R. and Towner E.:
Immune thrombocytopenia after COVID-19 vaccination
© Am J Case Rep, 2021; 22: €931478

Conflict of interest

None.

3. Bhattacharjee S, Banerjee M. Immune thrombocytopenia secondary to
COVID-10: a systematic review. SN Compr Clin Med. 2020 [Online ahead
of print]

4. Hamiel U, Kventsel I, Youngster I. Recurrent immune thrombocytopenia af-
ter influenza vaccination: A case report. Pediatrics. 2016;138(6)e20160124

5. Black C, Kaye J, Jick H. MMR vaccine and idiopathic thrombocytopaenic pur-
pura. BrJ Clin Pharmacol. 2003;55(1):107-11

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



