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A B S T R A C T

Introduction: Automated haematology analysers measure several haematological parameters including
platelet indices importantly PDW, MPV and Plateletcrit. PDW has been receiving attention among
all platelet indices due to its usefulness for distinguishing between reactive thrombocytosis and clonal
thrombocytosis.
Objectives: 1.To compare the PDW values in Normal Individuals and in patients with thrombocytosis.
2.To analyse the utility of PDW in patients with Thrombocytosis.
Materials and Methods: T his prospective observational study was conducted in central laboratory of
Dr B R Ambedkar Medical college Hospital, a tertiary care hospital. PDW values which were obtained by
automated haematoanalyser HORIBA were tabulated and compared in 250 individuals with normal platelet
count and 250 cases of thrombocytosis. Detail analysis of PDW values were interpreted in thrombocytosis
cases to study its utility.
Results: An increase in mean PDW was observed in patients with thrombocytosis when compared with
individuals with normal platelet count. Mean PDW showed variations in patients with thrombocytosis with
varied underlying aetiologies.
Conclusion: PDW is a simple platelet index which increases during platelet activation. PDW is more
specific marker of platelet activation since it does not increase during simple platelet swelling.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Automated Haematology Analysers measure several
haematological parameters automatically along with
platelets indices, which are probably the most ignored by
clinical lab due to difficulty in standardization, as well as
being affected by range of methodological problem. PDW
has been receiving attention among all platelet indices
due to its usefulness for distinguishing between reactive
thrombocytosis and thrombocytosis associated with MPD.1

Determination of PDW reference range is fundamental.
The association of this parameter with the platelet number
and MPV may be used for the diagnosis and differentiation
of several pathologies.1
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Cases with reactive thrombocytosis had low MPV and
PDW. Patients with low MPV and PDW and high platelet
counts wrongly suggests reactive etiology.2

PDW expresses the distribution of the size of platelets
produced by the megakaryocytes.3

Although platelet parameters such as MPV and PDW
have been available now for quite a time, their clinical
usefulness hitherto was not obvious, especially as they may
be influenced by the delay between blood collection and
analysis.4

2. Materials and Methods

This prospective observational study was performed in the
Department of Pathology and Central Laboratory of Dr B
R Ambedkar Medical College/Hospital. A total of 500
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cases were studied out of which 250 were individuals
with normal platelet count and 250 cases of patients with
platelet count more than 5 lakhs identified during routine
CBC ,were included as thrombocytosis cases. PDW values
recorded by 7 part auto hematoanalyser using the principle
Impendence resistance was tabulated in thrombocytosis
patients and PDW values were compared with individuals
with normal platelet count and variations in the two groups
were analysed. Clinical history and details of other lab
parameters in thrombocytosis patients were collected to
analyse the possible underlying aetiology. Variations in
PDW values were analysed in thrombocytosis patients.

3. Results

In A total of 500 case study 250 were normal individuals.
Age range of the 250 thrombocytosis cases considered for
the study was 18years-80years with median age being 49
years.

Out of 250 patients of thrombocytosis 158(63.2%)
patients were males and 92(36.8%) patients were females.
Male predisposition was observed in Thrombocyto-
sis.(Chart 1 )

Chart 1:

Range of thrombocytosis studied was 5.1 to 8.5
lakhs/mm3 with increased median platelet count being
6.8lakhs/mm3

Normal PDW (fl) [Mean+ 2SD] determined in our lab
was 12.4+ 1.8. PDW values in 250 normal individuals were
in the above determined normal range.

PDW [Mean+ 2SD] determined in 250 cases of
thrombocytosis was 16.82+ 1.9 with PDW range of 10.28-
23.36.

Increase in mean PDW values were seen in patients with
thrombocytosis compared to normal individuals.

PDW values more than >14 was observed in 35.2% of
cases of Reactive Thrombocytosis cases in our study.

Most common underlying aetiologies for reactive
thrombocytosis detected in our study is as follows:

Table 1:

Etiology Number of
cases

1.Recovery from thrombocytopenia
following Cobalamin deficiency treatment
(Figure 3 ) and post viral fever (Figure 4 )

87(34.8%)

2. Iron deficiency anaemia (Figure 1 A&B) 56 (22.4%)
3. Post surgery 41(16.4%)
4. C hronic inflammatory disorders 38(15.2%)
5. Acute Haemorrhage 17(6.8%)
6..Malignancy (Figure 5) 7(2.8%)
7.Transient thrombocytosis following child
birth

4 (1.6%)

Fig. 1: A : (10x):thrombocytosis in IDA ; 1B : (40x):variations in
platelet size in IDA.

Fig. 2: (40x):thrombocytosis in recovery phase post viral
infection.
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Fig. 3: (40x):thrombocytosis following treatment for megaloblas-
tic anaemia.

Fig. 4: (100x):Giant platelets

4. Discussion

Platelet participates in the pro inflammatory process by
releasing proteins and small molecules from their granules
which can influence the function of vascular wall and
circulating immune cells.5

Activation of platelets causes morphological changes,
including shape changing from discoid to spherical with
pseudopodia formation. Progressively activated platelets
can have heterogeneous sizes, performing larger PDW
values.6

IN addition, PDW can be affected by morphological
changes of platelets when the platelet is activated during
inflammation and thrombotic processes.7

Fig. 5: (40x):thrombocytosis in CML.

The presence of large platelets has been reported in
patients with myeloproliferative disorders on peripheral
blood smears. The quantitation of such platelets, however
remains subjective.8

In our study significant variations in platelet sizes
was observed in thrombocytosis cases more commonly
associated with IDA(Iron deficiency Anaemia)(Figure 1 B).
Large platelets and giant platelets (Figure 4) were also
identified in certain chronic inflammatory disorders.

Several authors tried to discriminate thrombocytosis in
myeloproliferative disorders from reactive thrombocytosis
by using platelet parameters provided by blood analysers.9

Previous studies reveal a correlation between platelet, MPV
and PDW suggesting a combined interpretation through
calculation of a PDW residual.In 3/4th cases of MPD the
PDW residual on its own way is highly suggestive of
autonomous thrombocytosis.10

The increased PDW residual probably reflects a
dysregulation in thrombopoiesis which is also translated
by the multiple abnormalities of platelet reactivity and the
change in platelet membrane and adenine nucleotide content
that have been previously described8,11,12

PDW is an indicator of volume variability in platelet size
and is increased in the presence of platelet anisocytosis.13

PDW is the distribution curve with a total curve height of
100%.14

PDW directly measures variability in platelet size
and changes with platelet activation and reflects the
heterogeneity in the platelet morphology.15

Under physiological conditions there is direct relation-
ship between MPV and PDW ,both change usually in the
same direction.16 Meanwhile, there are conflicting reports
in the literature about the relationship between platelet
volumes and number which suggest they are affected.
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R.Sridhar Reddy et al;17 who studied PDW in
Thrombocytopenia cases revealed PDW( fl)[mean + SD]
12.12+ 1.99 in control group, the same correlated well with
our study with Normal PDW (fl)[Mean+ 2SD] determined
in our lab was 12.4+ 1.8. PDW values in 250 normal
individuals were in the above determined normal range.

Amin et al;18 found that PDW increases in vaso
occlusive crisis in sickle cell disease. They concluded
that megakaryocytic hyperplasia was responsible for PDW
increase.

E Sehayak et al; stated that PDW> or =10.5 was
found in 50%, and 21%, of ET, and RT(reactive
thrombocytosis)groups respectively which correlated with
PDW values in RT cases in our study.

5. Conclusion

Platelet Indices are simple efficient and economical
biomarkers of platelet activation. PDW variations reflects
the role of platelets as an inflammatory mediator and directs
clinical work up to assess the diagnostic and prognostic
values without incurring additional costs in thrombocytosis
and hence a novel marker indeed.
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