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ABSTRACT

Background: Platelets are also known for their role in the pathophysiology of vascular inflammation. Activated platelets can promote
vascular inflammation, causing endothelial inflammation and subsequent leucocyte extravasation. Increased MPV may be used as a marker
of platelet activation. We aim to study the relationship of MPV with total WBC count in cases with neutrophilic leucocytosis and to assess if
MPV may have any role as an inflammatory marker.

Methods: A retrospective study was conducted including 97 cases of leucocytosis with neutrophilia. 95 age and sex matched healthy
individuals were used as controls. MPV values and total WBC counts were obtained on automated cell counter Horiba pentra ES60 and
manual differential count was performed.

Results: MPV did not show any significant change in the study group compared to the control group. MPV was noted to be higher in cases
with associated thrombocytopenia, while MPV was lower in cases with thrombocytosis.

Conclusion: MPV has no direct role in the evaluation of acute inflammation. However the increased MPV noted in cases of thrombocytopenia
with neutrophilic leucocytosis suggests that activation of platelets causes a rise in MPV due to shape change and may be implicated in
impending sepsis and disseminated intravascular coagulation due to the production of thromboxane A2 by activated platelets, warranting the
need for further workup and prospective studies in order to establish the role of MPV as a marker for impending sepsis and DIC in cases with
neutrophilic leucocytosis.
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Introduction

Platelets are known for their role in the pathophysiology
of vascular inflammation apart from their role in primary
hemostasis and arterial thrombus formation. Activated
platelets can promote vascular inflammation, causing
endothelial inflammation and subsequent leucocyte
extravasation via their stored cytokines and chemokines.
With the availability of platelet parameters in routine
complete blood count reports by automated blood cell
counters, these newer parameters may have an additional
diagnostic and prognostic significance in various clinical
conditions. Mean platelet volume is a potential marker
of platelet reactivity and is calculated by dividing the
plateletcrit by the number of platelets. MPV may be
determined in the progenitor cell, the bone marrow
megakaryocyte. It is presumed that young platelets, those
released recently from bone marrow are larger and more
dense, contain more of certain proteins (i.e. PF4), and
exhibit some alterations in function compared to smaller
platelets. Circulating platelets may, indeed diminish in size
during a normal circulating lifespan by shedding some of
their surface components. The platelet volume is found to
be associated with cytokines (thrombopoietin, interleukin-6

and interleukin-3) that regulate megakaryocyte ploidy
and platelet number and result in the production of larger
platelets.>*4 Increased MPV indicates increased platelet
diameter, which can be used as a marker of production rate
and platelet activation. During activation, platelets’ shapes
change from biconcave discs to spherical, and a pronounced
pseudopod formation occurs that leads to MPV increase.’

In this study, we aim to study the relationship of mean
platelet volume with total white blood cell count in
conditions resulting in neutrophilic leucocytosis and to
assess if mean platelet volume may have any role as an
inflammatory marker.

Materials and Methods

A retrospective study was conducted with retrieval of
data from the data registers and electronic data base of
the automated cell counter, during the months of June to
July 2016 and included all inpatient and outpatient cases
of leucocytosis with neutrophilia (WBC count above
11x10%cmm and neutrophils more than 75%). CBC
values were obtained by Horiba Pentra ES60 following
the standard operating procedure of sample collection in
EDTA vacuotainers, stringent quality control maintenance

This work is licensed under the Creative Commons Attribution 4.0 License. Published by Pacific Group of e-Journals (PaGe)



Afsar et al.

A-467

and immediate processing of sample within 2 hours. The
differential count was performed manually by counting
100 cells in a Leishman stained slide. 97 cases were
included in the study, all showing neutrophilic leucocytosis
. Complete blood counts of 95 healthy individuals with
normal complete blood counts including 45 males and 50
females of age groups ranging from 18 to 70 years were
used as controls.

Inclusion Criteria: CBC of all cases with neutrophilic
leucocytosis  with  WBC count >11x10%cmm and
neutrophils more than 75%.

Exclusion criteria: 1) Paediatric and Octogenarian
patients; 2) Patients with very high WBC count above
50x10%/cmm. 3) Patient with high WBC count without
associated neutrophilia. 4) Patients with haematological
malignancies and 5) Antenatal patients

CBC reports of the 95 patients with neutrophilic
leucocytosis were analysed and compared with the control
group. Statistical analysis using mean, standard deviation,
range was done using Microsoft excel and student ‘t’ test
was done to obtain the p value to compare with the control
group and establish the statistical significance.

Results

Ninety five cases of neutrophilic leucocytosis were analysed
out of which 53(55.8%) were males and 42(52.6%) were
females in the ratio of 1.2:1. 95 controls were also analysed

Table 1: Patient Demographic Data.

including 45(47.4%) males and 50(52.6%) females. (Table
1) The mean age of subjects was 48.8 years and ranged
from 16 to 79 years. Mean age of controls is 36.1 years and
ranged from 18 to 70 years.

The mean WBC count noted in the cases with neutrophilic
leucocytosis was 17.9 x 10°/cmm and ranged from 11.4 to
38 x 10%cmm with a Standard Deviation of 5.77. Platelet
count ranged from 21 to 682 x 10°/cmm with a mean of
271.4 x 10*/cmm and Standard deviation of 118.4.

The mean platelet volume in the 95 subjects with
neutrophilic leucocytosis ranged from 6.5-11.5 pm?, with
an average of 8.28 and SD of 1.02, while the MPV was
8.23 with SD of 0.8 and ranged from 6.8-10.6. There was
no statistically significant difference noted in the mean
platelet volume noted in the 2 groups.(Table 2)

The mean platelet volume was assessed in relation with the
rising WBC count and showed no significant increase or
decrease in the MPV with increasing WBC count . (Table 3)

The mean platelet volume was assessed in relation with
platelet counts and it was found that MPV was significantly
higher in thrombocytopenic patients with neutrophilic
leucocytosis, compared to those cases with normal platelet
reference range (p=0.006). It was also noted that cases with
thrombocytosis had a statistically significantly lower MPV
when compared with cases with normal platelet reference
range.(p=0.004) (Table 4)

16-25 5(5.3%) 9(9.5%) 14(14.7%) 15(15.7%) 22(23.2%) 37(38.9%)
26-35 5(5.3%) 8(8.4%) 13(13.7%) 6(6.3%) 9(9.5%) 15(15.8%)
36-45 8(8.4%) 2(2.1%) 10(10.5% 7(7.4%) 7(7.4%) 14(14.7%)
46-55 12(12.6%) 8(8.4% 20(21%) 8(8.4%) 3(3.2%) 11(11.6%)
56-65 11(11.6%) 8(8.4%) 19(20%) 5(5.3%) 8(8.4%) 13(13.7%)
>66 12(12.6%) 7(7.5%) 19(20%) 4(4.2%) 1(1.1%) 5(5.3%)

Total 53(55.8%) 42(44.2%) 95(100%) 45(47.4%) 50(52.6%) 95(100%)

Table 2: Mean platelet volume in cases versus controls.

Range 6.5-115 6.8-10.6
Mean 8.28 8.23 0.74
Standard deviation 1.02 0.80

Table 3: Mean platelet volume in relation with WBC in cases with neutrophilic leucocytosis.

11 to 15 (n=41) 8.1 6.5-10.5 0.9
16 to 20 (n=29) 8.3 6.7-11.5 1.2
21 to 25 (n=15) 8.6 7.3-10.4 11
26 to 30 (n=8) 8.6 6.8-9.3 0.8
31 to 40 (n=4) 8.4 7.2-9.2 0.9
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Table 4: Mean platelet volume in relation with platelet count in cases with neutrophilic leucocytosis.

Platelet count MPV(um?3) Range SD
21-149(n=12) 9.56 8.2-11.5 1.0
150-459(n=76) 8.16 6.5-10.5 0.87
>460(n=7) 7.3 6.7-8.1 0.47

Discussion

The study was aimed to demonstrate if mean platelet
volume could be used as an adjunct to evaluate patients
with acute inflammation considering the fact that platelets
play an important role in the pathophysiology of vascular
inflammation. PLTs have not only hemostatic functions
but also are considered as inflammatory anucleate cells
because many studies demonstrated that PLT counts and
PLT parameters are strongly associated with inflammatory
and infectious condition. Platelet parameters can be
easily obtained on a routine cell analyser report and
could be used as a potential marker of platelet reactivity
and activation. There is a well-known close relationship
between leukocytes and platelets especially in inflamed
endothelium . Leukocytes can roll on a template of adherent
platelets, firmly adhere, and then transmigrate through the
adherent platelets. ! It is thought that PLTs are one of the
first responding anucleate cells during the development of
sepsis. Platelet activation readouts have been suggested as
biomarkers for the development of septic complications
and have been related to prognosis.!”!

In the present study, we found that MPV did not show any
statistically significant change with increasing WBC count,
these findings were concordant with the study by Ozturk
N et al who studied the changes in platelet parameters in
leucocytosis and found that the MPV and PDW did not
significantly differ in these patients.”®) Gurler M et al suggested
that either increase or decrease in MPV in inflammatory
conditions should be the result of the effects of inflammatory
cytokines in bone marrow.”) Activated platelets become
larger in these conditions and cause an elevation in MPV
values in hemogram tests. However, at an uncertain level,
MPYV tend to be decreased after utilization of these activated
larger platelets in inflammatory processes thus, remaining
smaller platelets lead a decrease in MPV in blood count tests.

Z.A. Ozturk et al found that in patients with active UC and
CD, there was a statistically significant decrease in MPYV,
PDW levels and increase in PCT levels when compared to
healthy controls. In remission phase of IBD while MPV
levels were lower, PDW and PCT levels were higher than
control group. There was statistically significant change in
all platelet indices during diseases follow-up.!'”!

Zhe Fan et al showed that MPV was clearly lower in patients
with acute gangrenous appendicitis. However, the MPV did
not have a higher sensitivity compared with PDW.[!!

Kog et al demonstrated that MPV level was significantly
higher in Chronic recurrent sinusitis compared to control
group and PLT level was borderline higher in CRS group
compared to control group.!'?

S.Bozkur et al showed that there was no statistically
significant difference between patients with appendicitis
(complicated or uncomplicated) and those having no
appendicitis with respect to MPV level. However, the
complicated appendicitis group had a lower MPV value
compared to other groups.!'! Zareifar et al studied the
change in platelet count and mean platelet volume during
infectious and inflammatory diseases and demonstrated
a higher level of platelet count and lower MPV in the
patients with active disease compared to the recovered
patients. These parameters were well correlated with the
known disease activity markers.!'#!

An increase in MPV, a sign of larger PLT size, usually is
indicative of compensated bone marrow PLT production
following stress-induced platelet destruction, as septic
shock develops , in fact, the MPV is inversely proportional
to the degree of PLT maturity. > The present study
demonstrated that MPV was significantly higher in
thrombocytopenic patients with neutrophilic leucocytosis,
compared to those cases with normal platelet reference
range (p=0.006). This may be suggestive of impending
sepsis. According to McMillan R, morphologically large
platelets are seen on blood smears in patients with severe
thrombocytopenia, thus suggesting that “hyperfunctional”
platelets compensate for low numbers by their increased
effectiveness. '*!7 This could explain the increase in MPV
noted in our study.

It was also noted in the present study that cases with
thrombocytosis had a statistically significantly lower MPV
when compared with cases with normal platelet reference
range (p=0.004). Van der Lelie et al and Robbins et al also
observed that patients with reactive thrombocytosis had
considerably lower mean platelet volumes than those with
normal subjects, which was similar to the observation in
the present study.['*!*)

While platelets can have a beneficial role in host response
to an invading pathogen, during sepsis, platelet activation
contributes to the development of complications such as
DIC, multiple organ failure, acute lung injury (ALI) and
acute kidney injury (AKI).? This observation highlights
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the need for a marker of platelet activation to facilitate
early prevention and management of complications in
patients with acute inflammation with impending sepsis.

Conclusion

In patients with neutrophilic leucocytosis suggesting
acute inflammation due to varying etiology, MPV did
not show any significant change compared to the control
group of healthy individuals with normal WBC count.
However, MPV was noted to be higher in those cases
which had associated thrombocytopenia, while the MPV
was lower in cases with thrombocytosis. The study infers
that although MPV has no direct role in the evaluation of
acute inflammation, the increased MPV noted in cases of
thrombocytopenia with neutrophilic leucocytosis suggests
that activation of platelets causes a rise in MPV due to
shape change and may be implicated in impending sepsis
and disseminated intravascular coagulation due to the
production of thromboxane A2( a potent inducer of platelet
activation) by activated platelets. This finding warrants the
need for further workup and studies in order to establish
the role of mean platelet volume as a marker for impending
sepsis and DIC in cases with neutrophilic leucocytosis.
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