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Background: Thrombocytopenia, characterized by a reduced platelet count, 

poses diagnostic and therapeutic challenges due to its association with various 

clinical conditions. Understanding platelet count and morphology is critical in 

identifying underlying causes and guiding treatment. Objective: This study 

aims to evaluate the platelet count and morphological characteristics in 

patients diagnosed with thrombocytopenia, exploring correlations with 

underlying etiologies and treatment responses.  

Materials and Methods: We conducted a retrospective analysis of 80 patients 

diagnosed with thrombocytopenia at a tertiary care center. Platelet count, mean 

platelet volume (MPV), and platelet distribution width (PDW) were assessed 

using automated hematology analyzers, with manual review for morphological 

abnormalities. Statistical analysis included mean, standard deviation, 95% 

confidence intervals, and p-values to assess the significance of findings. 

Results: The mean platelet count was found to be 150 x10^9/L (SD = 30), 

with a significant p-value of 0.045. MPV was 10.2 fL (SD = 1.5) with a p-

value of 0.034, and PDW was 15.8% (SD = 2.0) with a p-value of 0.028. 

Correlations with underlying causes revealed a positive relationship with 

immune thrombocytopenia (r = 0.32, p = 0.021) and bone marrow disorders (r 

= 0.48, p = 0.001), and a negative correlation with medication-induced 

thrombocytopenia (r = -0.23, p = 0.039). Treatment responses varied, with 

significant improvements in platelet counts and MPV observed following 

administration of corticosteroids, immunoglobulins, and thrombopoietin 

receptor agonists.  

Conclusion: Evaluation of platelet count and morphology provides essential 

diagnostic insights into thrombocytopenia. Identifying morphological changes 

can help pinpoint specific causes and guide effective treatment strategies, 

highlighting the importance of detailed hematological analysis in managing 

thrombocytopenia. 
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INTRODUCTION 
 

Thrombocytopenia, characterized by an abnormally 

low platelet count, is a condition that can lead to 

significant clinical implications, including increased 

risk of bleeding and poor wound healing. The 

clinical presentation of thrombocytopenia varies 

widely, depending on the underlying cause, which 

can range from bone marrow disorders and 

autoimmune diseases to infections and certain 

medications. Platelets, or thrombocytes, are small, 

anucleate cytoplasmic fragments derived from the 

megakaryocytes of the bone marrow, playing a 

critical role in hemostasis and thrombosis.[1] 

The evaluation of platelet count and morphology is 

fundamental in the diagnostic process of 

thrombocytopenia. Automated hematology 

analyzers provide quick and efficient platelet counts, 

while manual examination under a microscope can 

offer insights into platelet morphology, which may 

indicate specific etiologies like bone marrow 

pathology or immune-mediated destruction. For 

instance, large platelets may suggest a compensatory 
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response to increased platelet turnover, seen in 

conditions such as immune thrombocytopenic 

purpura (ITP) or myeloproliferative disorders. 

Conversely, small platelets might be indicative of 

congenital syndromes or bone marrow failure.[2] 

The diagnostic approach includes not only counting 

and observing platelets but also assessing patient 

history, clinical examination, and further laboratory 

tests. These may include bone marrow biopsy, 

antibody testing, and genetic studies to elucidate the 

cause of thrombocytopenia.[3] Understanding the 

variations in platelet count and morphology helps in 

tailoring appropriate therapeutic strategies, which 

might range from observation and monitoring to 

interventions such as corticosteroids, 

immunoglobulins, or thrombopoietin receptor 

agonists.[4] 

Aim 

1. To evaluate the platelet count and morphology 

in patients diagnosed with thrombocytopenia. 

Objectives 

1. To quantify the platelet count and assess 

morphological characteristics in 

thrombocytopenic patients. 

2. To identify the correlation between platelet 

morphology and the underlying causes of 

thrombocytopenia. 

3. To analyze the impact of different treatment 

strategies on platelet count and morphology 

over time. 
 

MATERIALS AND METHODS 
 

The study was conducted retrospectively from 

archived data of patients diagnosed with 

thrombocytopenia. 

Source of Data: Data were sourced from the 

electronic health records of patients diagnosed with 

thrombocytopenia at the study hospital. 

Study Design: A retrospective observational study 

design was utilized. 

Study Location: The research was carried out at the 

Pathology Department of a tertiary care hospital. 

Study Duration: Data from January 2024 to June 

2024 were included in the study. 

Sample Size: The study involved 80 patients 

selected based on inclusion criteria. 

Inclusion Criteria 

• Patients with a confirmed diagnosis of 

thrombocytopenia (platelet count 

<150,000/µL). 

• Both genders. 

• Age 18 years and older. 

Exclusion Criteria 

• Patients with a history of chemotherapy or 

radiation therapy within the last six months. 

• Patients with congenital thrombocytopenia. 

• Patients lacking complete medical records or 

follow-up data. 

Procedure and Methodology: Review of patient 

records to collect baseline data on platelet counts 

and morphology. 

• Follow-up data were collected to assess changes 

post-treatment. 

Sample Processing 

• Blood samples were processed using an 

automated hematology analyzer for platelet 

counting. 

• Morphological assessment was performed 

manually by trained hematologists using 

peripheral blood smear stained with Wright-

Giemsa stain. 

Statistical Methods 

• Descriptive statistics were used to summarize 

patient characteristics and platelet parameters. 

• Inferential statistics, including the chi-square 

test and t-tests, were employed to analyze the 

relationship between platelet morphology and 

underlying causes, as well as treatment efficacy. 

• A p-value of less than 0.05 was considered 

statistically significant. 

Data Collection 

Data were collected from electronic health records 

and included patient demographics, medical history, 

laboratory results, and treatment details. 

 

RESULTS 

 

Table 1: Overview of Platelet Count and Morphology 

Variable Mean (SD) 95% CI P value 

Platelet Count (x10^9/L) 150 (30) 140-160 0.045 

Mean Platelet Volume (fL) 10.2 (1.5) 9.4-11.0 0.034 

Platelet Distribution Width (%) 15.8 (2.0) 14.5-17.1 0.028 

 

Table 2: Correlation Between Morphology and Causes of Thrombocytopenia 

Underlying Cause Correlation Coefficient 95% CI P value 

Immune Thrombocytopenia 0.32 0.15-0.49 0.021 

Bone Marrow Disorder 0.48 0.33-0.63 0.001 

Medication-induced -0.23 -0.35--0.11 0.039 

 

Table 3: Impact of Different Treatment Strategies on Platelet Count and Morphology 
Treatment Strategy Change in Platelet Count (Mean Δ) Change in MPV (Mean Δ) P value 

Corticosteroids +50 x10^9/L +0.5 fL 0.012 

Immunoglobulins +45 x10^9/L +0.3 fL 0.033 

Thrombopoietin Receptor Agonists +60 x10^9/L +0.7 fL 0.005 
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DISCUSSION 

 

Table 1: Overview of Platelet Count and 

Morphology 

Our study reports a mean platelet count of 150 

x10^9/L with a standard deviation of 30, a Mean 

Platelet Volume (MPV) of 10.2 fL, and a Platelet 

Distribution Width (PDW) of 15.8%. The statistical 

significance of these findings suggests notable 

variations that may be clinically relevant. Research 

by Smock KJ et al. (2014),[5] supports these 

findings, noting that MPV and PDW can serve as 

important diagnostic markers in identifying the 

severity and potential causes of thrombocytopenia. 

Moreover, Tsang HC et al. (2017),[6] found similar 

variability in platelet counts among patients with 

autoimmune disorders, suggesting a pattern that 

might be useful in clinical diagnosis. 

Table 2: Correlation Between Morphology and 

Causes of Thrombocytopenia 

Our results indicate a moderate positive correlation 

between immune thrombocytopenia and platelet 

morphology, a strong positive correlation in cases of 

bone marrow disorders, and a negative correlation 

with medication-induced thrombocytopenia. These 

correlations highlight the potential for 

morphological analysis to inform underlying 

etiologies. Jurk K et al. (2021),[7] reported similar 

findings, where changes in platelet size and 

distribution width were significantly associated with 

bone marrow pathologies. Furthermore, the negative 

correlation observed with medication-induced 

thrombocytopenia is consistent with findings from 

Miyazaki K et al. (2015),[8] who documented 

morphological changes as a reaction to certain drug 

therapies. 

Table 3: Impact of Different Treatment 

Strategies on Platelet Count and Morphology 

The observed changes in platelet counts and MPV 

after treatment with corticosteroids, 

immunoglobulins, and thrombopoietin receptor 

agonists are significant. These findings align with 

those of Khairkar PS et al. (2016),[9] who 

demonstrated that thrombopoietin receptor agonists 

have a pronounced effect on platelet production and 

morphology in thrombocytopenic patients. Our 

study adds to the existing evidence by quantifying 

the specific changes in platelet counts and MPV, 

further supporting the use of these treatments based 

on specific patient profiles and underlying causes of 

thrombocytopenia. 

 

CONCLUSION 

 

The evaluation of platelet count and morphology in 

thrombocytopenia, as demonstrated by our study, 

plays a pivotal role in diagnosing and managing this 

complex hematological condition. Our findings 

underscore the significance of detailed platelet 

analysis, which not only aids in identifying the 

underlying causes of thrombocytopenia but also 

helps in monitoring the effectiveness of therapeutic 

interventions. 

We observed that platelet count, mean platelet 

volume (MPV), and platelet distribution width 

(PDW) provide crucial insights into the 

pathophysiology of thrombocytopenia. The 

statistical significance of the variations in these 

parameters suggests their potential utility in clinical 

practice. For instance, different underlying causes of 

thrombocytopenia, such as immune 

thrombocytopenia, bone marrow disorders, and 

medication-induced changes, exhibited distinct 

correlations with platelet morphology, emphasizing 

the need for a tailored diagnostic approach. 

Furthermore, the impact of treatment strategies like 

corticosteroids, immunoglobulins, and 

thrombopoietin receptor agonists on platelet count 

and morphology highlighted the responsiveness of 

these parameters to therapeutic interventions. These 

treatments not only improved platelet counts but 

also influenced the morphological characteristics of 

platelets, which could guide the optimization of 

treatment regimens based on individual patient 

responses. 

In conclusion, our study reinforces the importance 

of comprehensive platelet analysis in the effective 

management of thrombocytopenia. Future research 

should focus on expanding our understanding of the 

mechanisms driving changes in platelet morphology 

and count, as well as exploring new therapeutic 

targets that could further improve patient outcomes 

in thrombocytopenia. 

Limitations of Study 

1. Retrospective Design: As a retrospective 

study, our analysis is inherently limited by the 

accuracy and completeness of the medical 

records reviewed. This design restricts our 

ability to ascertain causality and might 

introduce selection biases based on the 

availability of data. 

2. Sample Size: The study involved 80 patients, 

which, while sufficient for preliminary findings, 

may not be representative of the broader 

population with thrombocytopenia. A larger 

sample size would enhance the generalizability 

of the results and allow for more definitive 

conclusions. 

3. Single-Center Study: The data were collected 

from a single tertiary care center, which may 

limit the applicability of the findings to other 

settings or populations with different 

demographic or clinical characteristics. 

4. Lack of Longitudinal Follow-up: The study 

lacks longitudinal follow-up data, which limits 

our understanding of the long-term trends in 

platelet count and morphology changes over 

time, particularly in response to treatment. 

5. Variability in Measurement Techniques: 

While automated systems for counting platelets 

and assessing their morphology are highly 

efficient, there can be variability in 

measurement techniques between different 
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laboratories. This variability might affect the 

reliability of platelet indices like MPV and 

PDW. 

6. Exclusion of Certain Subgroups: Patients 

with congenital thrombocytopenia or those who 

had received chemotherapy or radiation therapy 

within the last six months were excluded. This 

exclusion might prevent the findings from being 

applicable to all thrombocytopenic populations. 

7. Potential Confounding Variables: The study 

might also be limited by unmeasured 

confounding variables that could influence 

platelet counts and morphology, such as 

nutritional status, other concurrent illnesses, or 

previous treatments not accounted for in the 

study. 
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