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S HORT R E PORT

COVID-19-associated pseudothrombocytopenia
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Coronavirus disease 19 (COVID-19), caused by infection with severe

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), can be asso-

ciatedwith changes in platelet count [1,2]. Thrombocytopenia hasbeen

reported in up to 40% of COVID-19 infections [3–5] and is an impor-

tant marker for morbidity and mortality [1,2,5]. Hence, monitoring of

platelet counts is important in diagnosis and treatment of COVID-19

patients. Thrombocytopenia can be a result of the COVID-19 infection

itself (septicaemia), diffuse intravascular coagulation (DIC),medication

or a COVID-19-associated immune thrombocytopenic purpura (ITP)

[6]. A rare and oftenmissed alternative explanation of thrombocytope-

nia is pseudothrombocytopenia [7]. Pseudothrombocytopenia or spu-

rious thrombocytopenia is an in vitro phenomenon of platelet aggluti-

nation caused by an anticoagulant, usually ethylenediaminetetraacetic

acid (EDTA), resulting in a falsely lowered automated platelet count

[8]. The mechanism of pseudothrombocytopenia is not clearly defined,

but it is suggested to be an immunologically mediated phenomenon of

platelet clumping due to the formation of immune complexes between

naturally occurring autoantibodies and cryptic epitopes of the glyco-

protein IIb/IIIa complex on the platelet membrane that are exposed

by the EDTA anticoagulant used for routine blood sample collections

[9]. This phenomenon has been previously reported to be associated

with autoimmune diseases and infections [10], such as hepatitis A

[11], mononucleosis [12] and Plasmodium falciparummalaria [13]. It has

a reported incidence between 0.03% and 0.27% among the general

population [14]. Here, we report the first patient with pseudothrom-

bocytopenia related to COVID-19 infection and its natural course.

Our patient is a 54-year-old woman with a history of sarcoidosis

diagnosed in October 2019, for which she was still being treated with

daily prednisolone 7.5 mg (December 2019) and weekly methotrex-

ate 12.5 mg (January 2020). She previously had a stable normocytic

anaemiaandnormal platelet counts.Approximately10daysafteronset
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of respiratory symptoms, she presented with progressive respiratory

failure (and a need for high-flow oxygen therapy) secondary to COVID-

19 bilateral pneumonia with a positive SARS-CoV-2 polymerase chain

reaction (PCR) test on day of presentation in our hospital. After a chest

CT-angiography scan excluded pulmonary embolism, empirical treat-

ment according to local protocol with dexamethasone (prednisolone

was discontinued on admission), ceftriaxone, ciprofloxacin and prophy-

lactic low-molecular weight heparin (nadroparin) was started. A full

blood count on the day of presentation showed a stable haemoglobin

level of 9.9 g/dl, with normal leukocyte (7.0 × 109/L) and platelet

(236 × 109/L) counts. The following day, a marked fall in platelet

count to 54 × 109/L was noted (measured with the Coulter impedance

method on EDTA)—a trend that continued the following days to a nadir

platelet count of 6 × 109/L on day 10 after presentation (Figure 1).

On this day, dexamethasone and methotrexate were discontinued; the

latter because a possible causal relationship with the thrombocytope-

nia was postulated. Further laboratory work showed a slightly ele-

vated lactate dehydrogenase (427 U/L), normal haptoglobin, normal

prothrombin (PT) and activatedpartial thromboplastin time (aPTT) and

elevated D-dimers (3.50 mg/L), excluding a thrombotic microangiopa-

thy. No further testing for diffuse intravascular coagulation (DIC) or

heparin-induced thrombocytopenia (HIT) was performed at this time.

HIV-serology test was negative. There were no clinical signs of bleed-

ing or thrombosis. On day 10 after presentation, platelet count in a cit-

rate blood sample was 129 × 109/L. Analysis of a peripheral blood film

at the samemoment showedplatelet agglutination inEDTAaswell as in

citrate, although much less evident (Figure 2). Hence, the diagnosis of

pseudothrombocytopenia was confirmed, which also marked the mis-

diagnosis of a true thrombocytopenia at first in this patient.

In the following weeks, together with SARS-CoV-2 seroconversion

and clinical recovery, we noted a positive trend in platelet counts
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F IGURE 1 Platelet counts in EDTA and citrate anticoagulated
blood in our COVID-19 infected patient with
pseudothrombocytopenia. (*) Onset of respiratory symptoms. (**)
Start of hospitalization and positive SARS-CoV-2 PCR test. (***)
Discharge from hospital. (****) Positive SARS-CoV-2 IgM and total
antibody ELISA (CE-IVD) indicating SARS-CoV-2 seroconversion.
Starting from themoment of hospitalization, our patient received
treatment with ceftriaxone and ciprofloxacin for 5 consecutive days,
dexamethasone for 10 consecutive days and prophylactic nadroparin
until discharge

F IGURE 2 Peripheral blood smear showing platelet agglutination
in EDTA in our COVID-19 infected patient with
pseudothrombocytopenia. (A) Picturemadewith CellaVision (DM96)
microscope. Original magnification×100 for each panel. All inserts
refer to the same blood sample. This blood smear was performed on
the day of the nadir platelet count, which was 10 days after diagnosis
of COVID-19 infection, and very convincingly shows platelet
agglutination in EDTA anticoagulated blood, indicating
pseudothrombocytopenia. (B) Picturemadewith CellaVision (DM96)
microscope. Original magnification×100. Detail of the same blood
smear showing platelet agglutination in EDTA anticoagulated blood

(Figure 1): EDTA 28 × 109/L and citrate 217 × 109/L in week 6 after

nadir, EDTA 99 × 109/L and citrate 249 × 109/L in week 8 after nadir.

The phenomenon seems transient, as it was reported to be in the only

other publication describing a similar case, although platelet transfu-

sion was given in this case [7]. SARS-CoV-2 IgM and total antibod-

ies were first measured, using the Wantai ELISA-test (WS-1196 and

WS-1096), in week 7 after diagnosis of COVID-19 infection, already

showing sufficient SARS-CoV-2 seroconversion. In COVID-19-related

pseudothrombocytopenia, we suggest a possible linkwith SARS-CoV-2

IgMantibodies and hypothesize an EDTA-dependent immune-complex

formation with cryptic platelet membrane epitopes. To test this, we

incubated patient serumwith EDTA-blood of a universal donor, but this

did not induce platelet agglutination. Taken together, this may suggest

that generation of cryptic epitopes is patient specific.

In conclusion, we illustrate the importance of considering pseu-

dothrombocytopenia in COVID-19-associated thrombocytopenia.

This is the first case of COVID-19-associated pseudothrombocytope-

nia in which we also describe the transience of this diagnosis. It is

essential to recognize this in vitro phenomenon, as this falsely lowered

automated platelet count is not associated with a clinical bleeding

tendency, does not have any therapeutic consequences (platelet trans-

fusion nor discontinuation of essential medication) and is self-limiting,

as shown in our patient. In the differential diagnosis of COVID-19-

associated thrombocytopenia, exclusion of pseudothrombocytopenia

is therefore critical.
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