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Platelet indices in the differential diagnosis of thrombocytosis
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ABSTRACT
Objective: To assess the role of platelet indices mainly: Mean Platelet Volume (MPV) and Platelet
Distribution Width (PDW) for the differential diagnosis of thrombocytosis.
Methods: A prospective case series study conducted at Ibn–Sena Teaching Hospital in Mosul during
the period from June 2003 to January 2005. Ninety two patients with thrombocytosis were analyzed
for platelets indices using Coulter MS-9. A control group of sixty normal subjects were also included in
this study for comparison.
Results: Thrombocytosis was found to be due to two main causes: 12 patients with myeloproliferative
disorders, and 80 patients had secondary reactive causes of thrombocytosis. Patients with
myeloproliferative disorders had significantly higher Mean Platelet Volume (MPV) than those with
reactive thrombocytosis. Also the Platelet Distribution Width (PDW) was higher in patients with
myeloproliferative disorders than those with reactive thrombocytosis and control group.
Conclusion: Platelet indices especially PDW seem to be a good variable for the differential
diagnosis of thrombocytosis.
Keywords: Thrombocytosis; platelet indices Mean Platelet Volume (MPV); Platelet Distribution Width
(PDW).

اﻟﺨﻼﺻﺔ
 أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻟﻤﻌﺮﻓﺔ أهﻤﻴﺔ اﻟﺒﻴﺎﻧﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ ﻓﻲ اﻷﺟﻬﺰة اﻟﻤﺘﻮﻓﺮة ﻓﻲ:أهـﺪاف اﻟﺒﺤﺚ
 وﺧﺎﺻﺔ اﻟﻄﻴﻒ اﻟﺘﻮزﻳﻌﻲ ﻟﻸﻗﺮاص وﻣﻌﺪل ﺣﺠﻢ اﻷﻗﺮاص ﻟﻠﺘﺸﺨﻴﺺ اﻟﺘﻔﺮﻳﻘﻲ ﻓﻲ٩- اﻟﻤﺴﺘﺸﻔﻴﺎت آﺠﻬﺎز آﻮﻟﺘﺮام ا س
. ﺣﺎﻻت زﻳﺎدة اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ
 ﺗﻤﺖ اﻟﺪراﺳﺔ ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﺑﻦ ﺳﻴﻨﺎ اﻟﺘﻌﻠﻴﻤﻲ ﻓﻲ اﻟﻤﻮﺻﻞ ﻣﻦ. دراﺳﺔ ﻣﺴﺘﻘﺒﻠﻴﺔ ﻟﻤﺠﻤﻮﻋﺔ ﻣﻦ اﻟﺤﺎﻻت:ﻃﺮﻳﻘﺔ اﻟﺒﺤﺚ
 أﺟﺮﻳﺖ اﻟﺪراﺳﺔ ﻋﻠﻰ اﺛﻨﻴﻦ وﺗﺴﻌﻴﻦ ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻮن ﺑﺰﻳﺎدة ﺗﻜﻮن اﻷﻗﺮاص.٢٠٠٥  ﻟﻐﺎﻳﺔ آﺎﻧﻮن اﻟﺜﺎﻧﻲ٢٠٠٣ ﺣﺰﻳﺮان
( واﺳﺘﺤﺼﻠﺖ اﻟﺒﻴﺎﻧﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ وﺷﻤﻠﺖ اﻟﺪراﺳﺔ٩- اس-اﻟﺪﻣﻮﻳﺔ ﻣﻦ ﺧﻼل اﻟﺠﻬﺎز اﻻﻟﻜﺘﺮوﻧﻲ آﻮﻟﺘﺮ )ام
. ﺳﺘﻮن ﺷﺨﺼﺎ ﻃﺒﻴﻌﻲ ﻟﺪﻳﻪ ﻋﺪد ﻃﺒﻴﻌﻲ ﻣﻦ اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ ﻟﻠﻤﻘﺎرﻧﺔ
 ﻣﺠﻤﻮﻋﺔ، وﺟﺪ أن اﻟﻤﺮﺿﻰ اﻟﻤﺼﺎﺑﻮن ﺑﺰﻳﺎدة )ﻓﺮط( اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ ﻳﻨﻘﺴﻤﻮن إﻟﻰ ﻣﺠﻤﻮﻋﺘﻴﻦ رﺋﻴﺴﻴﺘﻴﻦ:اﻟﻨﺘﺎﺋــــﺞ
ﻣﻜﻮﻧﺔ ﻣﻦ اﺛﻨﻰ ﻋﺸﺮ ﻣﺮﻳﻀﺎ ﻟﺪﻳﻬﻢ اﻋﺘﻼل أوﻟﻲ ﻧﺎﺟﻢ ﻋﻦ اﻋﺘﻼل ﻧﺨﺎﻋﻲ وﻣﺠﻮﻋﺔ أﺧﺮى ﺗﺘﻜﻮن ﻣﻦ ﺛﻤﺎﻧﻴﻦ ﻣﺮﻳﻀﺎ ﻟﺪﻳﻬﻢ
. أﺳﺒﺎب ﺛﺎﻧﻮﻳﺔ )اﻧﻔﻌﺎﻟﻴﺔ( ﻟﺰﻳﺎدة اﻷﻗﺮاص
إن اﻟﻤﺮﺿﻰ اﻟﺬﻳﻦ ﻟﺪﻳﻬﻢ اﻋﺘﻼل أوﻟﻲ ﻧﺨﺎﻋﻲ آﺴﺒﺐ ﻟﺰﻳﺎدة اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ ﻓﺎن اﻟﻄﻴﻒ اﻟﺘﻮزﻳﻌﻲ ﻟﻸﻗﺮاص اﻟﺪﻣﻮﻳﺔ
. وآﺬﻟﻚ ﻣﻌﺪل ﺣﺠﻢ هﺬﻩ اﻷﻗﺮاص اآﺒﺮ ﻣﻦ أﻗﺮاﻧﻬﻢ ذوي زﻳﺎدة )ﻓﺮط( اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ اﻟﺜﺎﻧﻮﻳﺔ أو أﻗﺮاﻧﻬﻢ اﻷﺻﺤﺎء
 إن اﻟﺒﻴﺎﻧﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ وﺧﺎﺻﺔ اﻟﻄﻴﻒ اﻟﺘﻮزﻳﻌﻲ ﻟﻸﻗﺮاص ﻳﻌﺘﺒﺮ ﻣﺆﺷﺮا وﻣﺘﻐﻴﺮا ﺟﻴﺪا:اﻻﺳﺘﻨﺘﺎج
.ﻟﻠﺘﺸﺨﻴﺺ اﻟﺘﻔﺮﻳﻘﻲ ﻓﻲ ﺣﺎﻻت ﻓﺮط اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ ﺑﻨﻮﻋﻴﻪ

© 2009 Mosul College of Medicine

33

Annals of the College of Medicine

Vol. 35 No. 1, 2009

 اﻟﻄﻴﻒ اﻟﺘﻮزﻳﻌﻲ،  ﻣﻌﺪل ﺣﺠﻢ اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ،  ﺑﻴﺎﻧﺎت اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ،  ﻓﺮط )زﻳﺎدة( اﻷﻗﺮاص اﻟﺪﻣﻮﻳﺔ:اﻟﻤﻔﺘﺎح
. ﻟﻸﻗﺮاص اﻟﺪﻣﻮﻳﺔ

T

hrombocytosis is the presence of
abnormally high number of platelets in the
circulating blood. It may result from various
physiological
stimuli
and
pathological
processes. (1) Thrombocytosis can result from
a myeloproliferative disorder, but is more
commonly found as reactive phenomenon not
caused by a bone marrow diseases but
secondary to various pathological states .(2)
Platelet size follows a log –normal distribution
and platelet volume heterogeneity has been
the subject of considerable investigation,
speculation and indeed controversy in recent
years. (3)
Platelets from patients with myeloproliferative
thrombocytosis may differ from those with
reactive thrombocytosis in morphology platelet
volume distribution pattern. (4)
The study aims to assess the efficiency of
Coulter MS -9 and of the derived variables;
Mean Platelet Volume (MPV) and Platelet
Distribution Width (PDW) for the differential
diagnosis of thrombocytosis.

Statistical analysis was done using unpaired t
test , mean and S.D.

Methods

Non haematological
malignancies

23

Iron deficiency anaemia

20

Haemolytic anaemia

6

Post operative including post
splenectomy

5

Collagen disease

1

Ninety two patients with thrombocytosis, i.e.
platelets count >400×109/L, were included in
this study, twelve patients with myeloproliferative disorders were studied; the rest were 80
patients with reactive thrombocytosis. A
control group of 60 people with mean platelets
count of 255x109/L with a range (162388x109/L) were included for comparison.
The platelet volume analysis was made using
a Coulter counter MS-9; particles with a
volume between 2 and 20 FL are classified by
this instrument as platelets by definition, a
volume distribution histogram is generated and
fitted to the nearest log. Normal curve
therefrom, the platelet count , MPV and PDW
are computed .(5)
PDW is calculated from the volume of 16th
and 84th percentile (6); all measurements were
made between one and six hours after the
blood had been collected. (7)
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Results
Patients with thrombocytosis were classified
according to the cause into primary (myeloproliferative) thrombocytosis (12) patients and
secondary (reactive) thrombocytosis (80
patients).
Details of the aetiological classification were
summarized in (Table 1)
Table (1): Classification of patients with
primary and secondary thrombocytosis
Total no of
cases

Diagnosis
1. Primary: No. (12)
polycythaemia vera
chronic myeloid leukaemia

3
9

2. secondary (reactive)
No. (80)
Infection

25

Table (2): Mean values of different platelet
variables in normal and patient groups
No of
cases

Mean
platelet
count
9
(10 /l)

MPV
(fl)

PDW

Normal
subjects
(control)

60

255

7.2

7.7

Reactive
Thrombocytosis

80

537

6.7

7.4

Primary
Thrombocytosis

12

625

7.45

8.7
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The mean platelets count in the control group
was 255×109/L with a range (162-388x 109/L)
in comparison with 537x109/L in reactive
thrombocytosis, with a range (420-580x109/L),
while the mean platelet count was 625x109/L
in primary thrombocytosis with wide range
(490-1380x109/L).
The Mean Platelet Volume (7.45) in primary
thrombocytosis was significantly higher than in
reactive thrombocytosis (6.7) (p<0.01).
Also the Platelets Distribution Width (PDW) in
primary thrombocytosis (8.7) was significantly
higher than in reactive thrombocytosis (7.45)
(p value<0.01). (Table 2)

Discussion
In patients with primary thrombocytosis there
is increased platelet heterogeneity while in
secondary (reactive) thrombocytosis this
platelets' heterogeneity is only sporadically
seen.(8) In patients with primary thrombocytosis there are often abnormalities in platelets'
morphology in blood smears including
increased percentage of megathrombocytes
and giant platelets. By coulter MS-9 counter
platelet volume analysis, the percentage of
micro-platelets however was also increased;
this leads to increase in platelet heterogeneity.
(9, 10, 11)
This is also true in our study in which
PDW in primary thrombocytosis (8.7) was
significantly
higher
than
in
reactive
thrombocytosis (7.4) because of
platelet
heterogeneity.
The mean platelet count in the control group
was 255x109/L in comparison with 537x 109/L
in reactive thrombocytosis. The mean platelet
count in primary thrombocytosis was
625x109/L.
The mean platelet volume (MPV) in patients
with primary thrombocytosis was 7.45 fl which
was significantly higher than in reactive
thrombocytosis 6.7 fl (p<0.01) but was not
significantly different from control group in
which MPV was 7.2 fl.
While regarding the platelets distribution
width (PDW) there was no significant
difference between normal control group (7.7)
and reactive thrombocytosis (7.45) but the
PDW in primary thrombocytosis (8.7) was
significantly higher than in both control and
reactive thrombocytosis (p<0.01).
© 2009 Mosul College of Medicine
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The explanation of the above findings seems
that MPV and the percentage of megathrombocytes in patients with myeloproliferative
(primary) thrombocytosis were considerably
higher than in patients with reactive
thrombocytosis (8), so the clinical importance of
PDW in this regard seems to be very helpful in
the differential diagnosis of thrombocytosis as
PDW >9.7 was found in 9 out of 12 patients
(75%) with myeloproliferative disorders
(primary) in comparison to only 9 out of 80
patients (11%) with reactive thrombocytosis
(p<0.01).
A high PDW in patients with high platelets
count strongly suggests primary thrombocytosis (polycythaemia vera or CML).

Conclusions
Increased platelet heterogeneity through
(PDW) estimation (which is increased in value)
is found in most patients with myeloproliferative disorders (primary thrombocytosis).
In
reactive
thrombocytosis
platelets
heterogeneity is only sporadically seen, so a
normal Platelets Distribution Width (PDW) in
patients with thrombocytosis (platelets count >
strongly
suggests
reactive
400x109/L)
thrombocytosis.
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