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SUMMARY 

 

Background: The phenomena of platelet phagocytosis and platelet satellitism (PS) are rare in vitro observations, 

with an estimated occurrence of 0.008%. These phenomena can be identified in blood smears utilizing ethylenedi-

aminetetraacetic acid (EDTA) as an anticoagulant, manifesting as neutrophils engulfing platelets and platelets 

clustering around neutrophils to form satellite-like structures. These occurrences may result in pseudothrombo-

cytopenia (PTCP), potentially complicating clinical diagnosis and treatment decisions. 

Methods: This particular case study involved measuring whole blood samples from a pregnant woman and her 

neonate using EDTA-K2 and sodium citrate anticoagulants. Blood smears were prepared and stained with 

Wright's stain to observe the morphology and count of platelets and leukocytes under oil immersion microscopy. 

Moreover, we investigate the potential pathophysiological mechanisms underlying these phenomena in both the 

mother and the infant. 

Results: The platelet counts in EDTA-K2 anticoagulated samples from both the mother and the neonate were sig-

nificantly lower than those in sodium citrate anticoagulated samples. On EDTA-K2 blood smears, neutrophils en-

gulfing platelets and the platelet satellitism phenomenon were observed, with a high proportion of phagocytic 

cells, whereas the sodium citrate-treated whole blood samples showed no evidence of phagocytosis or platelet sat-

ellitism. 

Conclusions: The manifestation of EDTA-dependent pseudothrombocytopenia (EDTA-PTCP) extends beyond ag-

gregation and may include engulfment and adhesion. Sodium citrate anticoagulant can partly correct the low 

blood cell counts resulting from EDTA-PTCP. Furthermore, EDTA-PTCP can be maternally transmitted to neo-

nates, causing neonatal pseudothrombocytopenia. To the best of our knowledge, this case constitutes an excep-

tionally rare occurrence of concurrent platelet phagocytosis and PS phenomena in both the mother and the infant. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250755) 
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INTRODUCTION 

 

EDTA is recommended by the International Committee 

for Standardization in Hematology as the anticoagulant 

of choice for complete blood counts due to its minimal 

impact on blood cell morphology and counts [1]. It is 

widely used in clinical testing [2]. However, in some 

patients, using EDTA-K2 as an anticoagulant leads to in 
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vitro platelet aggregation, satellitism, and engulfment 

by neutrophils [3]. This can potentially cause blood an-

alyzers to inaccurately identify platelets, resulting in 

counts lower than their actual value, known as ethyl-

enediaminetetraacetic acid-dependent pseudothrombo-

cytopenia (EDTA-PTCP) [4,5]. 

In pregnant women, the unique physiological state can 

induce a range of hematological changes, complicating 

the recognition and diagnosis of EDTA-PTCP. More-

over, maternal factors inducing neonatal phagocytosis 

and PS phenomena have been scarcely reported [6], it 

should always be excluded in newborns with isolated 

thrombocytopenia to avoid erroneous interpretation of 

platelet and leukocyte count, unnecessary laboratory in-

vestigation of false positive antiplatelet antibodies and 

needless platelet transfusions. This paper details a case 

of neonatal phagocytosis and PS induced by maternal 

factors, aiming to enhance clinical awareness and vigi-

lance regarding these phenomena. 

 

 

CASE PRESENTATION 

 

The patient, a 31-year-old woman, at 28 weeks and 1 

day into her first pregnancy, attended a routine prenatal 

examination on June 6, 2024, at our hospital to closely 

monitor the health of both the mother and the develop-

ing fetus. During this examination, various tests were 

conducted, and among them, the complete blood count 

results (Figure 1a) were largely normal, but the equip-

ment flagged immature granulocytes and left shift. It 

was also found that the leukocyte scatterplot indicated 

an increased and significantly displaced neutrophil re-

gion. To investigate further, a smear microscopy exami-

nation was performed on the patient’s whole blood sam-

ple. The smear microscopy examination revealed neu-

trophils engulfing platelets (Figure 1b), with a high pro-

portion of phagocytizing cells along with the PS phe-

nomenon (Figure 1c). 

On August 29, as the expected due date approached, the 

pregnant woman returned to our hospital in anticipation 

of delivery. Given the abnormal findings of neutrophil 

phagocytosis and PS in the previous EDTA-K2 antico-

agulated whole blood test, the medical team decided to 

take a more comprehensive approach to blood analysis 

this time. Both EDTA-K2 and sodium citrate [7] antico-

agulated blood were collected for complete blood count 

analysis. The choice of using two different anticoagu-

lants was based on the understanding that different anti-

coagulants can sometimes affect the appearance and be-

havior of blood cells differently. The results (Table 1) 

showed comparable leukocyte totals, neutrophil totals, 

neutrophil percentages, red blood cell counts, and he-

moglobin concentration for both anticoagulant samples 

but revealed significantly lower platelet counts in 

EDTA-K2 anticoagulated blood than in sodium citrate 

anticoagulated blood. Continuing the blood smear re-

views in both anticoagulants revealed persistent neutro-

phil platelet phagocytosis and satellitism in the EDTA-

K2 sample, but no such phenomena in the sodium citrate 

samples (Figure 2). 

On August 30, a healthy baby girl was delivered vagi-

nally. The neonate’s complete blood count using 

EDTA-K2 anticoagulated blood showed mild thrombo-

cytopenia, but other results were normal (Table 1), and 

her leukocyte scatterplot resembled her mother’s. Mi-

croscope examination confirmed neutrophils engulfing 

platelets and PS in the neonate’s sample as well. A sub-

sequent sample using sodium citrate anticoagulated 

blood corrected the thrombocytopenia, and no phagocy-

tosis or satellitism was observed upon full smear review 

(Figure 2). 

 

 

DISCUSSION 

 

The phenomena of platelet phagocytosis and PS are rare 

in vitro observations. They are detectable in blood 

smears using EDTA as an anticoagulant. They manifest 

as neutrophils engulfing platelets and platelet clusters 

around neutrophils forming satellite-like structures. 

These phenomena were first reported in 1963 by Field 

and MacLeod, and to date about 100 cases have been 

reported [8]. Typically, the phenomena are described in 

relation to neutrophils, with rare reports involving eo-

sinophils, basophils, monocytes, and lymphocytes. In 

agreement with previously published data, we found 

that platelet phagocytosis and PS occurred only around 

neutrophils and only in samples anticoagulated with 

EDTA. 

This case report elaborates on the phenomena of neu-

trophil phagocytosis and PS discovered during pregnan-

cy and traced into the neonatal period. Through the 

analysis of whole blood samples anticoagulated by both 

EDTA-K2 and sodium citrate from the mother and her 

newborn, it was found that the use of EDTA-K2 led to 

neutrophil phagocytosis of platelets and the appearance 

of PS, whereas the use of sodium citrate did not result in 

these abnormalities. This connection illustrates that 

EDTA-K2 anticoagulant is a crucial factor leading to the 

phenomena and that sodium citrate can partially correct 

the low blood cell counts caused by EDTA-PTCP. This 

is of great significance in clinical laboratory tests, as in-

correct results due to inappropriate anticoagulants can 

lead to misdiagnosis and improper treatment. 

Currently, EDTA-PTCP is recognized as the most prev-

alent cause of PTCP, and it frequently presents as plate-

let aggregation. The conformational change of GP IIb/ 

IIIa, a glycoprotein complex on the platelet membrane, 

plays a critical role in this process. EDTA-K2 acts on 

the glycoproteins on the platelet membrane, altering 

their conformation. This change exposes cryptic anti-

genic epitopes that can interact with pre-existing 

EDTA-dependent platelet autoantibodies of the IgG 

class [9-11]. Once these autoantibodies bind to the ex-

posed epitopes, they trigger a series of reactions that 

lead to platelet aggregation or the observed phagocyto-

sis/satellite phenomena. The GP IIb/IIIa protein is high-
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Table 1. Comparison of complete blood count results using two anticoagulants in the mother and neonate. 

 

Hematological 

parameters 

Mother Neonate 

EDTA-K2 
Sodium 

citrate *1 

Reference 

range 
EDTA-K2 

Sodium 

citrate *1 

Reference 

range 

White blood cells 

(x 109/L) 
19.45 17.79 3.5 - 9.5 11.79 11.08 4.3 - 14.2 

Neutrophil (x 109/L) 16.53 15.58 1.8 - 6.3 7.4 6.77 0.6 - 7.5 

Neutrophil (%) 85 87.6 40 - 75 62.8 61.1 7 - 56 

Red blood cells 

(x 1012/L) 
3.04 2.95 3.8 - 5.1 4.36 4.3 3.3 - 5.2 

Hemoglobin (g/L) 89 87 115 - 150 155 154 97 - 183 

Platelets (x 109/L) 75 132 125 - 350 *2 157 186 183 - 614 *2 

 
*1 The ratio of sodium citrate anticoagulant to whole blood is 1:9 and values of cell counts were corrected for sample dilution. 
*2 Normal platelet reference range (Adult women 125 - 350 x 109/L; Neonate183 - 614 x 109/L). 

 

 

 

 

 

 

 
 

 
 

Figure 1. Complete blood count results and blood smear morphology of pregnant women. 

 

 

 

 

ly variable, and its quantity can change under the influ-

ence of EDTA-K2. Additionally, the degree of epitope 

exposure also varies. These factors together influence 

the degree of platelet aggregation. In this particular 

case, the EDTA-K2 induced post-collection platelet ac-

tivation led to a change in the conformation of GP IIb/ 

IIIa proteins. This conformational change made it easier 

for the GP IIb/IIIa proteins to bind with IgG fragments 

present on the surface of neutrophils. As a result, plate-

lets either adhered to the neutrophil surface or were 

phagocytized into the neutrophil cytoplasm [10,11]. 

Furthermore, as the proportion of neutrophils increases, 

anticoagulant time lengthens, indoor temperature de-

creases, platelet phagocytosis and satellite phenomenon 

intensify, and the incidence of PTCP becomes more fre-

quent [12]. This case is especially important as it re-

veals that not all EDTA-PTCP presents as simple plate-

let aggregation; it can also manifest as phagocytosis or 

adhesion, expanding our understanding of this condi-

tion. 

In this case, an interesting finding was that the neutro-

phil phagocytosis and PS observed in the newborn were 

strikingly similar to those in the mother. Moreover, 

these abnormal phenomena were corrected in the same 

way after changing the anticoagulant. Since the mother 

had no history of autoimmune disorders, this finding 

strongly indicates that EDTA-dependent platelet auto-

antibodies are formed in the mother during pregnancy 

and may be passively transferred via the placenta into 

the fetal and neonatal circulation. Studies have indicated  
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Figure 2. Comparison of instrument parameters and cellular images with two anticoagulants in the mother and neonate. 
 

DIFF Channel (   ) A rightward shift in the neutrophil region on the DIFF scatter plot indicates abnormal cellular morphology. 

PLT Histogram (   ): Left-sided elevation in the PLT histogram suggests platelet aggregation interference. 

 

 

 

 

that pregnant women are more prone to developing 

EDTA-dependent platelet antibodies due to immune tol-

erance imbalance, which leads to increased autoanti-

body levels, complement system activation, and hor-

mone-mediated immunomodulatory alterations. How-

ever, owing to technical constraints within the labora-

tory setting, maternal-neonatal platelet-specific anti-

body assays were not performed at this stage, thereby 

deferring their analysis for further investigation and val-

idation. But other studies have documented that the ma-

ternal anti-platelet autoantibodies causing EDTA-PTCP 

are indeed typically of the IgG class, and importantly, 

IgG antibodies possess the ability to cross the placenta 

[9,13,14]. When the newborn’s blood is exposed to 

EDTA-K2, these transferred antibodies bind to the plate-

let membrane glycoproteins. This binding triggers an 

immune response in the newborn that is similar to that 

in the mother, ultimately leading to neutrophil phagocy-

tosis and PS. Another relevant study [6] on transient 

thrombocytopenia in newborns induced by maternal 

factors also explored this potential cause. The findings 

of that study are consistent with this current one, further 

validating the role of maternal antibody transfer in caus-

ing such phenomena in neonates under EDTA-K2 anti-

coagulation. This knowledge is essential for accurate di-

agnosis and appropriate management of thrombocyto-
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penia-related conditions in neonates. 

 

 

CONCLUSION 

 

In clinical practice, faced with abnormal alerts from 

routine blood tests and unusual blood cell morphology, 

the influence of EDTA-K2 anticoagulant should be con-

sidered. In cases of suspected EDTA-PTCP, immediate 

preparation of peripheral blood smears for microscopic 

evaluation is imperative. Upon identification of mor-

phological abnormalities (e.g., platelet aggregation, 

neutrophil phagocytosis or PS), subsequent testing 

should utilize sodium citrate-anticoagulated specimens 

(blue-top vacutainer) for hematological analysis, while 

EDTA-anticoagulated samples (purple-top vacutainer) 

must be excluded from repeat testing to preclude arti-

factual thrombocytopenia. Moreover, for hematological 

evaluations of pregnant women and newborns, more 

comprehensive strategies should be developed to secure 

maternal and neonatal health. 
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