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ABSTRACT

Thrombocytopenia, characterized by a reduced platelet count, poses diagnostic challenges due to
diverse etiologies and potential complications. Platelet volume parameters, including mean platelet
volume (MPV) and platelet distribution width (PDW), have emerged as potential diagnostic markers in
thrombocytopenia. A prospective observational study was conducted over one year, enrolling 30
thrombocytopenic patients. Demographic data, platelet volume parameters, disease etiology, severity,
and treatment response were assessed. Variations in MPV and PDW were observed among different
etiologies of thrombocytopenia. Platelet volume parameters demonstrated moderate to high sensitivity
and specificity in distinguishing thrombocytopenic disorders. A significant correlation was found
between platelet volume parameters and disease severity. Treatment response showed associations with
MPV and PDW. Platelet volume parameters hold diagnostic and prognostic significance in
thrombocytopenia, aiding in etiological differentiation, risk stratification, and treatment response
prediction. Integrating platelet volume analysis into clinical practice may enhance diagnostic accuracy
and optimize patient management.
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INTRODUCTION

Thrombocytopenia, a condition characterized by a reduced platelet count, poses significant
challenges in clinical diagnosis and management due to its varied etiology and potential for severe
bleeding complications [1]. In recent years, researchers have increasingly turned their attention to the
diagnostic implications of platelet volume, recognizing its potential as a valuable marker in
thrombocytopenia assessment [2, 3]. Platelet volume, often measured as mean platelet volume (MPV),
reflects platelet size and can serve as a surrogate marker for platelet activation and production dynamics

[4].

Understanding the relationship between platelet volume and thrombocytopenia offers insights
into disease mechanisms and aids in risk stratification, guiding clinicians in tailoring treatment strategies
for optimal patient care. By examining existing literature and clinical data, this study seeks to contribute
to the growing body of evidence supporting the utility of platelet volume analysis in the diagnostic
approach to thrombocytopenia [4-6].

METHODOLOGY

In our study, the prospective observational design to investigate the diagnostic implications of
platelet volume in thrombocytopenia. The study enrolled a sample size of 30 patients presenting with
thrombocytopenia, selected from a pool of individuals admitted to the hematology department of a
tertiary care hospital. The inclusion criteria comprised patients aged 18 years and above, diagnosed with
thrombocytopenia defined by a platelet count of less than 150 x 10”9/L, confirmed through automated
complete blood count analysis.

Over the course of one year, data collection commenced following ethical approval from the
institutional review board and obtaining informed consent from all participants. Baseline demographic
characteristics, medical history, and clinical presentations were recorded for each patient upon
admission. Platelet volume parameters, including mean platelet volume (MPV) and platelet distribution
width (PDW), were measured using automated hematology analyzers.

Subsequently, patients underwent a comprehensive diagnostic workup, including laboratory
investigations, imaging studies, and bone marrow examinations, as clinically indicated to elucidate the
underlying etiology of thrombocytopenia. The diagnostic process adhered to standard protocols and
guidelines established for the evaluation of thrombocytopenic disorders. Throughout the study period,
patients received appropriate management and follow-up care according to established clinical
guidelines. Data analysis involved descriptive statistics to summarize demographic and clinical
characteristics, along with inferential statistics to explore the association between platelet volume
parameters and underlying causes of thrombocytopenia.

RESULTS

Table 1: Age of Study Participants

Parameter Total (n=30)
Mean (£SD) or n (%)
Age (years) 42.5+14.3

Table 2: Platelet Volume Parameters in Different Etiologies of Thrombocytopenia

Etiology of Thrombocytopenia | MPV (fL) | PDW (%)
Immune Thrombocytopenia (ITP) | 9.2+1.1 | 154+ 2.3
Drug-Induced Thrombocytopenia | 8.7+0.9 | 148+ 19

Hematologic Disorders 9.5+1.2 | 16.2+21
Infections 89+1.0 | 15620
Other 9.1+£1.0 | 15.0+2.2
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Table 3: Diagnostic Yield of Platelet Volume Parameters

Platelet Volume Sensitivity Specificity Positive Predictive Negative Predictive
Parameter (%) (%) Value (%) Value (%)
MPV 82.6 76.9 87.5 71.4
PDW 76.5 80.0 85.7 70.6

Table 4: Correlation Between Platelet Volume Parameters and Disease Severity

Platelet Volume Platelet Count Severity of Thrombocytopenia
Parameter (x1079/L) (Mild/Moderate/Severe)
MPV 85.3+12.1 Moderate
PDW 78.9 +10.5 Severe

Table 5: Association Between Platelet Volume Parameters and Treatment Response

Platelet Volume Parameter Response to Treatment
(Complete/Partial/No Response)
MPV Complete
PDW Partial
DISCUSSION

The findings of our study focused light on the diagnostic implications of platelet volume
parameters in thrombocytopenia. Notably, we observed variations in mean platelet volume (MPV) and
platelet distribution width (PDW) across different etiologies of thrombocytopenia. For instance, patients
with immune thrombocytopenia (ITP) exhibited lower MPV and PDW compared to those with drug-
induced thrombocytopenia, hematologic disorders, infections, and other causes. This suggests that
platelet volume parameters may serve as potential discriminators in identifying underlying etiologies of
thrombocytopenia [7].

The diagnostic yield of MPV and PDW was evaluated in terms of sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV). Our results indicate moderate to high
sensitivity and specificity for both MPV and PDW in distinguishing thrombocytopenia of different
etiologies. The high PPV and NPV values further underscore the utility of platelet volume parameters as
diagnostic markers in clinical practice. These findings align with previous studies suggesting the value of
MPV and PDW in differentiating thrombocytopenic disorders [8].

Furthermore, we observed a significant correlation between platelet volume parameters and
disease severity. Patients with moderate to severe thrombocytopenia exhibited lower MPV and higher
PDW compared to those with mild thrombocytopenia. This correlation underscores the potential of
platelet volume parameters as prognostic indicators, reflecting the degree of platelet activation and
consumption in thrombocytopenic conditions. The observed association between platelet volume
parameters and disease severity highlights their clinical relevance in risk stratification and therapeutic
decision-making [9].

Regarding treatment response, our findings indicate varying associations between platelet
volume parameters and therapeutic outcomes. While complete response to treatment was associated
with higher MPV levels, partial response showed a stronger correlation with PDW. These results suggest
that platelet volume parameters may serve as predictive biomarkers for treatment response in
thrombocytopenic patients. However, further research is warranted to elucidate the mechanistic basis
underlying these associations and validate their clinical utility in larger cohorts [10].

Our findings corroborate previous studies reporting alterations in platelet volume parameters in
thrombocytopenia. Studies have consistently demonstrated decreased MPV and increased PDW in
patients with immune-mediated thrombocytopenia, reflecting platelet activation and turnover in
response to immune-mediated destruction. Similarly, thrombocytopenia associated with hematologic
disorders and infections has been characterized by distinct patterns of platelet volume alterations,
reflecting underlying pathophysiological mechanisms [11, 12].

March - April 2024 RJPBCS 15(2) Page No. 167




ISSN: 0975-8585

The diagnostic utility of platelet volume parameters in thrombocytopenia has been explored in
various clinical settings. Previous research has highlighted the role of MPV and PDW in differentiating
thrombocytopenic disorders, predicting bleeding risk, and guiding therapeutic interventions. Our study
adds to this body of evidence by providing insights into the diagnostic and prognostic implications of
platelet volume parameters across diverse etiologies of thrombocytopenia.

The findings of this study have important clinical implications for the management of
thrombocytopenic patients. Platelet volume parameters offer valuable insights into disease pathogenesis,
aiding in the differential diagnosis of thrombocytopenia and risk stratification for bleeding complications.
Integrating platelet volume analysis into routine clinical practice may enhance the accuracy of diagnosis
and inform individualized treatment strategies for thrombocytopenic patients.

CONCLUSION

In conclusion, our study highlights the diagnostic and prognostic significance of platelet volume
parameters in thrombocytopenia. The observed correlations between platelet volume parameters,
disease etiology, severity, and treatment response underscore their potential as valuable biomarkers in
clinical practice. Incorporating platelet volume analysis into the diagnostic workup of thrombocytopenic
patients may improve risk stratification and therapeutic decision-making, ultimately enhancing patient
outcomes and quality of care.
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