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Abstract:

Introduction: Thrombocytopenia, a condition marked by low platelet count, can result from various mechanisms,
including increased destruction, reduced production, or abnormal sequestration of platelets. Accurate
differentiation of these causes is critical for appropriate treatment, but traditional diagnostic methods are invasive
and costly. Mean Platelet Volume (MPV), a measure of platelet size, offers a non-invasive alternative for
distinguishing thrombocytopenia etiologies.

Methodology: In this prospective study, 150 thrombocytopenic patients and 150 healthy controls were analyzed
at NMCH, Sasaram, Bihar, between June and December 2023. MPV was measured using an automated blood
analyzer, and patients were categorized into hyperdestructive, hypoproductive, and abnormal pooling groups
based on clinical and peripheral smear findings.

Results: The hyperdestructive group, comprising 78% of cases, showed elevated MPV (11.20 £ 1.25 fL), while
the hypoproductive group (20.66%) had significantly lower MPV (7.2 £ 1.65 fL). MPV correlated strongly with
the underlying mechanism of thrombocytopenia, confirming its diagnostic value.

Conclusion: MPV is an effective, non-invasive tool for differentiating the causes of thrombocytopenia,
particularly between platelet destruction and impaired production. Its simplicity and cost-effectiveness make it a
viable alternative to invasive diagnostic methods.
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Introduction

Thrombocytopenia (TCP), defined as a reduction in reticulated platelets. These diagnostic approaches,
the number of circulating platelets below the normal though effective, are not always feasible due to their
range, is a common hematological condition that cost, limited accessibility in many healthcare
presents with diverse etiologies. Platelets play a settings, and potential discomfort for patients. This
critical role in hemostasis, and their abnormal levels demands less invasive, cost-effective diagnostic
often lead to increased bleeding tendencies, making methods that can be easily integrated into routine
TCP the most frequent cause of pathological clinical practice [3,4].

bleeding [1]. While the condition can arise from
various causes, it is crucial to differentiate between
three primary mechanisms: accelerated platelet
destruction, decreased platelet production, and
abnormal platelet sequestration in the spleen. Proper
classification is important as the treatment and
prognosis for each mechanism may vary
significantly [2].

In recent years, Mean Platelet Volume (MPV) has
emerged as a potential non-invasive marker that can
help classify thrombocytopenia based on its
etiology. MPV is a measurement of the average size
of platelets and can be obtained through automated
blood analyzers, which are widely available in most
clinical laboratories [5]. Numerous studies have
suggested that MPV correlates with the mechanism

Diagnosing the underlying cause of of thrombocytopenia, with higher MPV values being
thrombocytopenia often requires invasive and indicative of increased platelet destruction (as in
complex procedures, such as bone marrow immune-mediated conditions) and lower values
examination, measurement of platelet-associated pointing toward decreased production (as seen in
immunoglobulin G (PAIgG), and evaluation of bone marrow suppression). Given its simplicity and
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accessibility, MPV could serve as a reliable tool in
differentiating the causes of thrombocytopenia,
much like Mean Corpuscular Volume (MCV) is
used to classify anemias [6].

This study aims to evaluate the role of Mean Platelet
Volume (MPV) in establishing clinical correlations
in patients presenting with thrombocytopenia.
Specifically, the study seeks to investigate the
relationship between MPV and the underlying
mechanisms of thrombocytopenia, including platelet
destruction, decreased production, and abnormal
pooling. By understanding these correlations, the
study aims to determine whether MPV can serve as
a reliable diagnostic tool for differentiating the
causes of thrombocytopenia, providing clinicians
with valuable insights for more accurate diagnosis
and treatment.

Methodology

This study was conducted in the Department of
Pathology, NMCH, Sasaram, Bihar, using a
prospective observational design. The study
duration spanned from June 2023 to December 2023
and included a sample size of 150 patients with
thrombocytopenia along with 150 control subjects.

Sample Collection: Blood samples were obtained
from thrombocytopenic patients and collected in
tubes containing EDTA as an anticoagulant. These
samples were selected based on a platelet count of
less than 150,000 cells per cubic millimeter, as
determined by routine Complete Blood Count
(CBC) analysis.

Inclusion Criteria

e All patients of both sexes with a platelet count
of less than 150,000 cells/cu.mm.

Exclusion Criteria
1. Patients on antiplatelet drugs.

2. Patients on any other medications that could
cause thrombocytopenia.

Procedure: Venous blood samples were collected
in EDTA tubes. These samples were analyzed using
an automated blood cell analyzer (Erba Mannheim
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Elite 580) to measure the Mean Platelet Volume
(MPV). Clinical details and other available
investigation results, such as serological findings,
were collected from each patient for correlation
purposes.

Peripheral smear findings were also examined and
correlated with the MPV results. Based on these
findings,  thrombocytopenic  patients = were
categorized into three groups:

e Group 1 (Hyper-destructive pathology):
Indicating increased platelet destruction.

e Group 2 (Hypo-productive pathology):
Suggesting decreased platelet production.

e Group 3 (Abnormal pooling): Suggesting
abnormal sequestration of platelets.

Results

In the present study, the most common age groups
of thrombocytopenic patients were 31-40 years, with
29 cases (19.33%), followed by 41-50 years, with 27
cases (18%), and 61-70 years, with 25 cases
(16.66%). The lowest number of cases was observed
in patients below 20 years and above 70 years of age.

In terms of gender distribution, thrombocytopenia
was more common in males, with 96 cases (64%),
compared to females, who accounted for 54 cases
(36%).

The most common etiopathology identified in
thrombocytopenic patients were grouped as follows:

¢  Group 1: Hyperdestruction was predominant,
accounting for 117 cases (78% of 150 cases).
The most frequent cause within this group was
infections, with 70 cases (59.82% of 117).

e  Group 2: Hypoproduction accounted for 31
cases (20.66% of 150 cases). Anemia was the
leading cause in this group, with 19 cases
(61.29% of 31).

e Group 3: Abnormal pooling was the least
common, with only 2 cases (1.33%). In this
group, splenomegaly was identified as the sole
cause.

Table 1: MPV values in each group

Group Number Mean MPV (fL)
Hyperdestruction 117 11.20+1.25
Hypoproduction 31 7.2+1.65
Abnormal pooling 2 10.7+£1.20
Control 150 9.5+1.26

In thrombocytopenic patients, the mean platelet
volume (MPV) provides insight into the underlying
mechanism of the condition. Higher MPV values are
typically associated with accelerated platelet
destruction, which is observed in cases of
hyperdestruction. In this group, the mean MPV was
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11.20 + 1.25 fL, indicating a larger platelet size due
to increased turnover. Conversely, lower MPV
values are observed in patients with impaired
platelet production, as seen in the hypoproduction
group, where the mean MPV was 7.2 = 1.65 fL. This
reflects the production of smaller platelets in the
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bone marrow. In the abnormal pooling group, the
MPV was 10.7 = 1.20 fL, slightly elevated but with
fewer cases. The control group had a mean MPV of
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9.5 + 1.26 fL, which can be considered within the
normal range for healthy individuals.

Table 2: Age distribution of patients

Age groups (years) | Thrombocytopenic patients Total Percentage (%)
Hyper-destruction Hypo-production Abnormal pooling
(Group-1) (Group-2) (Group 3)

<20 12 2 0

21-30 13 5 0

31-40 22 6 1

41-50 20 6 1

51-60 15 4 0

61-70 18 7 0

>71 17 1 0

Total 117 31 2

Hyper-destruction (Group 1): This was the most
common cause of thrombocytopenia, accounting for
117 cases. The age group 31-40 years had the
highest number of cases (22), followed by 41-50
years (20 cases) and 61-70 years (18 cases).

Hypo-production (Group 2): This group
contributed 31 cases in total. The highest incidence
was observed in the 61-70 years age group with 7
cases, followed by the 31-40- and 41-50-years
groups, each with 6 cases.

Abnormal pooling (Group 3): The least common
cause, with only 2 cases. These were distributed in
the 31-40- and 41-50-years age groups, with one
case in each.

The most affected age group was 31-40 years,
accounting for 19.33% of total cases, followed by
41-50 years with 18%, and 61-70 years with
16.66%. The lowest incidence of thrombocytopenia
was seen in patients aged <20 years (9.34%) and
those >71 years (12%).

Table 3: Comparison of MPV within study group

Parameter Group 1 Vs Control Group 2 Vs Control Group 3 Vs Control

MPV Diff= -0.7000, 95%CI=- | Diff=0.9000, 95%CI1=0.2370 | Diff=-1.2000, 95%CI=-3.5919 to
1.1145 to -0.2855, to 1.5630, 1.1919, p=0.5662
p=0.0001 p=0.0029

Group 1 vs Control: Diff=-0.7000, 95%CI=-1.1145
to -0.2855, p=0.0001

Group 2 vs Control: Diff=0.9000, 95%CI=0.2370 to
1.5630, p=0.0029

Group 3 vs Control: Diff=-1.2000, 95%CI=-3.5919
to 1.1919, p=0.5662

Table 4: The table signifies that higher MPV values are indicative of hyper-destructive
thrombocytopenia, while lower MPYV values correspond to hyperproductive thrombocytopenia, with all
studies showing statistically significant results supporting this differentiation.

Studies Total no. | Hyperdestructive Hypoproductive | Cut-off value for MPV P value
group group

Negash et | 83 33 50 <10.75 for hypoproductive, | <0.0001

al [3] 11.05 for hyperdestructive

Farweez et | 80 40 40 >9.711 for hyperdestructive | <0.001

al [4]

Gulati et al | 100 79 21 <10.75 for hypoproductive, | <0.005

[5] >11.05 for hyperdestructive

Parveen et | 120 26 94 >11.4 for hyperdestructive | <0.05

al [6]

. . destruction, impaired production, and abnormal
Discussion

The study explores the use of MPV as a non-
invasive diagnostic marker to differentiate between
the underlying causes of thrombocytopenia,
particularly focusing on three mechanisms: platelet
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pooling. The results indicate that MPV is a reliable
tool for distinguishing these etiologies, with higher
MPV values correlating with hyperdestructive
thrombocytopenia and lower values associated with
hypoproductive thrombocytopenia [7]. In the
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hyperdestructive group, the mean MPV was
significantly elevated (11.20 + 1.25 fL), supporting
the hypothesis that increased platelet turnover, often
seen in immune-mediated destruction, leads to
larger platelets. This finding is consistent with
similar studies, such as those conducted by Negash
et al. and Gulati et al., which reported MPV values
above 11 fL in cases of increased platelet
destruction. Moreover, studies by Farweez et al. also
showed similar MPV elevations in hyperdestructive
conditions, confirming the robust association of
higher MPV with platelet destruction (Negash et al.,
2021), (Gulati et al., 2017), (Farweez et al., 2019)
[8,9,10].

Conversely, the study found that in hypoproductive
thrombocytopenia, where bone marrow suppression
leads to impaired platelet production, the MPV was
significantly lower (7.2 + 1.65 fL). This finding is in
line with previous research, such as that by Negash
et al. and Gulati et al., which reported MPV values
below 10.75 fL in patients with hypoproductive
thrombocytopenia, reflecting smaller platelet sizes
due to reduced production (Negash et al., 2021). In
contrast, MPV values in patients with abnormal
platelet pooling, due to splenomegaly, were slightly
elevated but the small sample size in this group
limits the generalizability of this result. While
similar studies have explored thrombocytopenia
caused by splenic sequestration, the specific role of
MPYV in this subtype remains under-researched and
warrants further investigation (Parveen et al., 2016)

[11].

The study underscores the potential of MPV as a
simple, cost-effective diagnostic marker, which can
be measured using widely available automated
blood analyzers. Compared to invasive diagnostic
procedures like bone marrow biopsies, MPV offers
a less invasive alternative, making it particularly
valuable in resource-limited settings. The
consistency of MPV cut-off values for
differentiating hyperdestructive and hypoproductive
causes of thrombocytopenia across multiple studies
highlights its diagnostic reliability. However, future
research should focus on standardizing these cut-off
values across larger, more diverse populations to
improve clinical utility. Additionally, combining
MPV with other non-invasive markers, such as
reticulated platelet counts or platelet distribution
width, could enhance diagnostic accuracy and
reduce misdiagnosis. Longitudinal studies could
also investigate whether MPV can predict treatment
outcomes and help clinicians adjust treatment plans
based on MPV trends. This study reinforces the
diagnostic value of MPV in thrombocytopenia,
particularly in differentiating hyperdestructive from
hypoproductive causes. With further validation and
research, MPV could become an integral part of
thrombocytopenia diagnosis and management,
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offering clinicians a practical and accessible
diagnostic tool.

Conclusion

The study on "Utilizing Mean Platelet Volume
(MPV) for Etiopathological Diagnosis of
Thrombocytopenia" concludes that MPV serves as a
reliable, non-invasive marker for differentiating the
causes of  thrombocytopenia,  particularly
distinguishing  between hyperdestructive and
hypoproductive mechanisms. Elevated MPV values
were associated with increased platelet destruction,
while lower values indicated impaired platelet
production, consistent with findings from other
recent studies. Given its accessibility and cost-
effectiveness, MPV can be integrated into routine
diagnostic practices, reducing the need for invasive
procedures. Further research is recommended to
standardize MPV cut-off values and explore its use
in predicting disease outcomes and guiding
treatment decisions.
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