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ABSTRACT
Objective: To determine the proportion and laboratory-identified mechanisms of pseudothrombocytopenia 
among patients with automated platelet counts <100 × 10⁹/L in a tertiary care hospital.
Study Design: Descriptive Cross-sectional study
Place and Duration of Study: This study was conducted in the Department of Pathology, Fauji Foundation 
Hospital Rawalpindi, from January 01, 2025, to June 30, 2025.
Materials and Methods: All patients undergoing complete blood count analysis during the study period with an 
automated platelet count below 100 × 10⁹/L were included. Peripheral blood smears were examined to classify 
the subtypes of thrombocytopenia into true thrombocytopenia and pseudothrombocytopenia, including 
platelet clumping, giant platelets, and abnormal platelet distribution. Data was analyzed using SPSS Statistics 
version 29.0. Chi-square test was applied for categorical variables, and p-value < 0.05 which is considered 
statistically significant. 
Results: Out of total 755 blood samples, morphologically consistent with true thrombocytopenia (absence of 
smear artefacts) accounted for the majority of cases  (70.7%). Among the 221 cases of pseudo-
thrombocytopenia (29.3%), platelet clumping was the most frequent cause (19.7%), followed by giant platelets 
(7.9%) and abnormal platelet distribution (1.6%).
Conclusion: Pseudothrombocytopenia remains a frequent laboratory artefact in patients with low automated 
platelet counts. Accurate classification through systematic peripheral blood smear evaluation is essential to 
differentiate pseudothrombocytopenia from true thrombocytopenia. Implementation of standardized 
laboratory verification practices supports reliable platelet count reporting and enhances patient safety.

Key Words: Automated Hematology Analyzers, EDTA, Peripheral Blood Smear, Platelet Count, 
Pseudothrombocytopenia.

anticoagulated samples, when cryptic glycoprotein 
epitopes are exposed and subsequently clumped by 
autoantibodies which cause in vitro platelet 
clumping and underestimation by automated 
analyzers, which fail to count as individual cells. 
Although EDTA induced clumping is common 
mechanism spuriously low automated platelet 
counts may also arise from additional analytical and 
pre-analytical factors, indicating that the 

2phenomenon is multifactorial.
This phenomenon poses a significant diagnostic 
challenge and laboratory reporting challenge. Failure 
to recognize PTCP cases might result in misdiagnosis, 
unnecessary delayed therapeutic interventions, 
additional costly testing, unnecessary transfusions, 

3bone marrow examination, and patient anxiety.  
According to recent data, the prevalence in routine 
laboratory practice is between 0.03 to 0.3%; 
however, hospitalized and hematology-oncology 

4populations may have higher frequencies.

Introduction
Pseudothrombocytopenia (PTCP) is well-known in 
vitro diagnostic artefact characterized by spuriously 
low automated platelet counts despite adequate in 

1
vivo levels.  Platelet clumping is most commonly 
observed in ethylenediaminetetraacetic acid (EDTA) 
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EDTA-induced platelet clumping is the most common 
cause of spuriously low automated platelet counts, 
while true thrombocytopenia may coexist with 
artefactual mechanisms, further complicating 

5
interpretation.  Furthermore, the presence of giant 
platelets can be misclassified by analyzers based on 
size thresholds, often being counted as other blood 
cells. A less common but notable cause is abnormal 
platelet distribution, often due to partial clotting or 
platelet satellitism around neutrophils, which also 

6
leads to erroneous underestimation.
Although detection has been improved by advances 
in laboratory diagnostics, such as digital image 
analysis, alternate anticoagulant tubes (citrate, 
magnesium, or heparin), and improved analyzer 
flagging, standardization remains a concern due to 

7variations in laboratory methods.  Recent reports 
have described transient PTCP associated with 
infections and immunologic stimuli, including SARS-
CoV-2 infection and post-vaccination states, 

8highlighting the dynamic nature of this artefact.  
The absence of systematic studies classifying PTCP 
according to its underlying mechanisms in tertiary 
care laboratories restricts evidence-based reporting 
practicesA comprehensive knowledge of the 
prevalence and implications of PTCP in our tertiary 
care setting would be possible via systematic study of 
the condition in a focus on its main causative 
categories: giant platelets, platelet clumping, 
genuine thrombocytopenia and abnormal 
distribution. Such studies are crucial to establish 
laboratory algorithms that ensure accurate 
reporting, avoid unnecessary treatments and 

9 
enhance patient safety. Given the diagnostic and 
clinical implications of pseudothrombocytopenia 
and the lack of standardized laboratory data; the 
objective of this study was to determine the 
proportion and laboratory-identified mechanisms of 
pseudothrombocytopenia among patients with 
automated platelet counts <100 × 10⁹/L in a tertiary 
care hospital.

Materials and Methods
The study was designed as a descriptive cross-
sectional observational study and was conducted in 
the Department of Pathology, Fauji Foundation 
Hospital, Rawalpindi, from January 01, 2025 to June 
30, 2025. with ethical approval obtained from the 
Institutional Review Committee (Application Ref 

Number: 780/RC/FFH/RWP, dated January 4th, 
2024). Patient confidentiality was maintained 
throughout the study. No additional blood sampling 
was performed other than specified in this study 
protocol. All eligible patients meeting the inclusion 
criteria during the study duration were consecutively 
included. Both outpatient and admitted patients 
were considered, and those with an automated 
platelet count below 100 ×10⁹/L, with samples 
received in EDTA-anticoagulated tubes ensuring 
adequate sample volume and proper labeling were 
included. Patients were excluded if they had a 
platelet count above 150 × 10⁹/L, known cause of 
thrombocytopenia(documented clinical diagnosis in 
hospital records (e.g., ITP, aplastic anemia, 
chemotherapy-induced thrombocytopenia) prior to 
current sample evaluation), who were taking drugs 
known to induce thrombocytopenia or had clotted 
and hemolyzed samples.  Venous blood (2 mL) 
samples were collected by trained phlebotomy staff  
under aseptic conditions in tubes containing 
anticoagulant Ethylenediaminetetraacetic acid 
(EDTA) and analyzed within two hours using the 
Sysmex XN-1000 Automated Hematology Analyzer. 
All procedures adhered to the manufacturer's 
instructions and departmental standard operating 
procedures. underwent peripheral. Smears were 
prepared and stained with Leishman stain and 
manual platelet counts were performed on samples 
with platelet counts below 100 × 10⁹/L. A third-year 
hematology resident examined the smears for giant 
platelets, platelet clumps, platelet satellitism and 
abnormal platelet distribution, with findings 
subsequently verified by senior consultant 
hematologists. Platelet clumping was defined by the 
presence of two or more discrete platelet aggregates 
per low-power field (10×) or readily visible clumps on 
smear scanning, associated with spuriously low 
automated platelet counts. Giant platelets were 
identified when platelet size equaled or exceeded 
that of a normal red blood cell (>7 µm), with 
individual platelets clearly recognizable on oil 
immersion. Abnormal platelet distribution was 
diagnosed when platelets showed uneven 
peripheral smear dispersion, including satellitism 
around leukocytes, in the absence of fibrin strands or 
widespread clot formation. Confirmatory testing 
with alternative anticoagulants was not routinely 
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performed. Data analysis was performed using SPSS 
version 29.0. Descriptive statistics were used to 
summarize continuous variables as mean ± standard 
deviation and categorical variables as frequencies 
and percentages. Cross tabulations were performed 
to examine the distribution of thrombocytopenia 
causes across gender, patient setting, age groups and 
hospital departments. Associations between 
categorical variables were assessed using the chi-
square test. Data analysis was carried out using IBM 
SPSS Statistics version 29.0, with exact p-values and 
95% confidence intervals calculated. The p-value was 
statistically significant (P < 0.05) and all percentages 
were reported together with their corresponding 
absolute numbers.

Results
A total of 755 patients were included in the final 
analysis. The findings were presented in sequential 
order,  beg inning  with  the  demographic  
characteristics of the study population, followed by 
the distribution of thrombocytopenia causes. Cross 
tabulations were performed to explore the 
relationship of causes with gender, patient setting, 
age groups, and hospital departments. Chi-square 
tests were applied to assess statistical associations, 
and results were  summarized in both descriptive 
and analytical tables. 
As shown in Table I, the study population had a mean 
age of 46.3 ± 23.3 years. Females constituted 
(603/755; 79.9%) and the admitted patients 
(484/755; 64.1%). 
The distribution of causes of thrombocytopenia is 
presented in Table II.  Morphologically consistent 
with true thrombocytopenia accounted for most 
cases (70.7%). Among the 221 cases of pseudo-
thrombocytopenia (29.3%), platelet clumping was 
the most frequent cause (19.7%), followed by giant 
platelets (7.9%) and abnormal platelet distribution 
(1.6%).
Table III. No statistically significant association was 
observed between thrombocytopenia cause and 
gender (p = 0.560). Statistically significant 
associations were identified with patient setting (p = 
0.013), age group (p = 0.001), and department (p < 
0.001). 
The distribution of thrombocytopenia causes across 
demographic and clinical variables is shown in Table 
IV. True thrombocytopenia remained the most 

frequent finding across both genders and patient 
s e t t i n g s .  A  h i g h e r  p r o p o r t i o n  o f  t r u e  
thrombocytopenia was observed among inpatients 
compared with outpatients. Across age groups, true 
thrombocytopenia was most frequent in patients 
aged ≥61 years. Departmental distribution 
demonstrated variability in the pattern of causes, 
with pseudothrombocytopenia observed across 
multiple clinical services.
The results of chi-square analysis are presented in 

Table I: Demographic characteristics of study population 
(n=755)

n = 755

Table II: Laboratory-based distribution of causes of 
thrombocytopenia among the study population (n = 755)

n = 755

Table III: Chi-square analysis of associations between 
thrombocytopenia causes and demographic and clinical 
variables (n = 755)

Discussion
Several factors contribute to pseudothrom-
bocytopenia; however, EDTA, the most commonly 
used anticoagulant for complete blood count 
analysis, remains the leading cause of spuriously low 
platelet counts. The EDTA dependent phenomenon 
is largely reversible using alternative anticoagulants 
such as citrate, oxalate, or heparin, which prevent 

10,11antibody-mediated platelet agglutination.  In our 
study the most common cause of PTCP was EDTA 
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induced PTCP (which accounts for approximately 
29% of total cases). Gowland et. al first reported 
PTCP induced by EDTA establishing its antibody-

7
mediated in-vitro nature. . Lixia Zhang et al reported 
the rate of EDTA induced PTCP to be 49.1% which is 

9 
closely in accordance with our study findings.  
Incidence of EDTA dependent PTCP is approximately 
between 0.07% and 0.20% in general hospital 

12 practice. A recent national study conducted by 
Noureen A found that the incidence of EDTA induced 
psuedothrombocyopenia to be around 45% which is 

13
in strong agreement to our study.
Kausar F reported the incidence of EDTA PTCP to be 
approximately 75%.  This frequency of EDTA PTCP 

 
was quite high compared to our study. which may 
reflect differences in study population, laboratory 

14 
protocols, or inclusion criteria. 
In our current study, the satellitism pattern of 

platelets resulting from platelet adherence to 
leukocytes in anticoagulated blood samples are also 
a cause of pseudo thrombocytopenia. Naureen A 
reported platelet satellitism to be around 09% while 
kausar F reported platelet satellitism to be 
approximately around 10.9% which are comparable 

13,14to our study. 
Bizzaro N et al showed platelet satellitisms around 
polymorphonuclears. Suri et al observed Spurious 
thrombocytopenia due to platelet satellitisms 

15around neutrophils, with platelet phagocytosis.  
Platelet satellitism was also reported around 
eosinophils and rarely basophils. Seven patients had 
pseudo thrombocytopenia due to clumps around 
neutrophils which make it a total of (8%). This in vitro 
phenomenon involves platelets adhering to the 
plasma membrane of white blood cells in 
anticoagulated blood. In our study, the occurrence of 

Table IV: Distribution of laboratory-identified causes of thrombocytopenia across demographic and clinical variables (n 
= 755)

n = 755
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platelet satellitism was the lowest. It was observed in 
only one patient among PTCP. Tangella et al. has a 
similar finding of a very low occurrence of platelet 
satellitism, which was 0.1% for PTCP due to platelet 

 8 
satellitism describing its rare occurrence.  
Electronic counters may underestimate platelet 
counts in patients with large or giant platelets 
because they are not recognized as such due to their 
size (1.5-3 µm diameter) due to size-based 
misclassification, resulting in falsely low automated 

2 
counts compared with manual estimation. 
Consequently, manual counts often show higher 
values than automated counts in these cases. In our 
study, giant platelets were another cause of PTCP, 
Gogoi G et al reported giant platelets as a cause of 

16
PTCP around 11.5%  while Naureen A reported to be 

13around 18% which is slightly higher . 
Management of PTP involves all three steps including 

17 18identification, confirmation and prevention. ,  
A u t o m a t e d  c o u n t e r s  t e n d  t o  m i s s  

19psuedothrombocytopenia.  Due to inconsistent 
flagging of automated counters it is sometimes hard 

20 to identify PTCP. Confirmation and prevention are 
two further crucial steps in the management of PTCP 
which when applied in routine blood complete 

21, 
picture reporting will ascertain accurate reporting.
22

This study was conducted at a single tertiary care 
center, which may limit the wide applicability of the 
findings. The analysis was restricted to patients with 
platelet counts below 100×10⁹/L, and confirmatory 
testing using alternative anticoagulants or advanced 
platelet counting methods could not be performed in 
all cases due to limited resources; therefore, 
definitive resolution of pseudo thrombocytopenia 
was not possible in every patient. Future multicenter 
studies with larger sample sizes are recommended to 
better define the true burden of pseudo 
thrombocytopenia. The use of repeat sampling with 
non-EDTA anticoagulants, standardized peripheral 
smear review protocols and advanced platelet 
counting techniques should be incorporated in 
future studies to allow complete resolution and 

17 
improve diagnostic accuracy. Considering the 
diagnostic challenges and associated clinical risks of 
pseudothrombocytopenia, a structured evaluation 
of its prevalence and causative mechanisms in a 
tertiary care laboratory was undertaken. This study 

was conducted to support evidence-based 
laboratory algorithms that improve platelet count 
interpretation, prevent misdiagnosis,  enhance 
patient safety.

Conclusion
Pseudothrombocytopenia represents a considerable 
proportion among patients with low platelet counts 
and requires systematic recognition in routine 
hematology practice to prevent misinterpretation 
and inappropriate clinical decisions. Automated 
analyzers may underestimate platelet counts; 
therefore, manual verification with peripheral blood 
smear examination is essential for accurate 
diagnosis. Accurate identification and classification 
of its underlying causes are essential to distinguish 
s p u r i o u s  t h r o m b o c y t o p e n i a  f r o m  t r u e  
thrombocytopenia. A structured laboratory 
approach incorporating peripheral blood smear 
review and appropriate verification strategies, 
supports reliable platelet count reporting. 
Standardization of diagnostic algorithms in tertiary 
care laboratories contributes to improved result 
interpretation and patient safety.
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