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Role of mean platelet volume (MPV), platelet
distribution width (PDW) and platelet large cell
ratio (P-LCR) value in the diagnosis of immune
thrombocytopenic purpura
Abstract

Volume 2 Issue 2 - 2016

A cross-sectional retrospective study was carried out at the Bangabandhu Sheikh
Mujib Medical University, Dhaka to determine the diagnostic significance of platelet
indices in ITP. Total 60cases were included in this study. Complete history was taken
either from patient or accompanying attendants. Thorough clinical examination was
done. Mean age of the study population of aplastic anaemia (AA) was 36.66(±17.04)
years and immune thrombocytopenic purpura (ITP) was 29.70(±13.99)years. Mean
platelet count was 38.73(±15.99)x109/L and 30.46(±14.17)x109/L in AA and ITP
respectively and that was not statistically significant. In AA mean platelet volume
was 9.75(±1.15)fl and in ITP mean platelet volume was 12.01(±1.23)fl. In AA mean
platelet distribution width was 11.75(±2.13)fl and in ITP mean platelet distribution
width was 18.07(±2.52)fl. In AA mean platelet large cell ratio was 21.07(±5.51)%
and in ITP mean platelet large cell ratio was 36.68(±7.91)% and that was statistically
significant. Sensitivity and specificity of platelet indices to make a diagnosis of ITP
was calculated under various cut-off ranges. MPV cut of value >11fl sensitivity was
73.33% and Specificity was 80.0%, MPV cut of value >12fl sensitivity was 53.3% and
Specificity was 96.7%, MPV cut of value >13fl sensitivity was 26.7% and Specificity
was 100%. PDW cut of value >14fl sensitivity was 86.67% and Specificity was
93.3%. PDW cut of value >15fl sensitivity was 100% and Specificity was 83.0%.
P-LCR cut of value >40% sensitivity was 100% and Specificity was 63.0%. These
indices could help to distinguish hyper-destructive thrombocytopenia and hypoproductive thrombocytopenia very easily and it is also cost effective. Platelet indices,
if reported, provide a lot of clinical information about the underlying conditions of
thrombocytopenia.
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Introduction
Immune thrombocytopenic purpura (ITP) is an autoimmune
disorder characterized by persistent thrombocytopenia (peripheral
blood platelet count <150×109/l) due to autoantibody binding
to platelet antigen(s) causing their premature destruction by the
reticuloendothelial system and particularly in the spleen.1 In
Bangladesh we have no data regarding the incidence of adult chronic
immune thrombocytopenia. But its incidence is 58-66 new cases
per million populations per year (5.8-6.6 per 100000) in the US2
with similar incidence in the UK. The diagnosis of ITP remains on
exclusion. There is no diagnostic test to absolutely say a patient has
ITP.3 Platelet-associated immunoglobulin G (PAIgG) is often elevated
in ITP, but it is not specific to ITP and an increased PAIgG level is
often found in many other diseases.4 In fact, the necessity for both
bone marrow aspiration and PAIgG in ITP is not accepted in the
recent guideline.5 Recent advances in automated blood cell analyzers
had made it possible to measure various blood cell parameters
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automatically. Among these parameters, platelet indices, such as mean
platelet volume (MPV), platelet distribution width (PDW), platelet
large cell ratio (P-LCR), provide some important information6–8 but
are not accepted for routine clinical use. If these indices are really
informative regarding platelet kinetics, they might become very
useful laboratory measures for thrombocytopenia. So I wish to
investigate the significances of these platelet indices in the diagnosis
of thrombocytopenia by comparing the level of hypo-productive and
hyper-destructive thrombocytopenia. The sensitivity and specificity
of platelet indices to enable the diagnosis of ITP were also evaluated.

Methodology
Place of study: Department of Haematology, BSMMU
Period of study: January 2011 to December 2011
Study design: Retrospective cross sectional study

Study population
All patient with thrombocytopenia (platelet count below 100000/
cu mm with 30patients was immune thrombocytopenic purpura and
30patients was aplastic anaemia) of both sexes of 5-70years of age.
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Sample size
60,
among
them
30patients
were
hypo-productive
thrombocytopenia (Aplastic Anaemia) and 30patients were hyperdestructive thrombocytopenia (Immune thrombocytopenic purpura).

Sampling method
Purposive type non-probability sampling technique was applied to
enroll the study.

Inclusion criteria
All patients who were diagnosed case of ITP and AA and whose
platelet count was below 100000/cu mm.

Exclusion criteria
i. Those who disagreed to participate in the study.
ii. Those patient whose other causes of thrombocytopenia (like
SLE, RA, lymphoproliferative disorder, infection, medications
etc) had been excluded.
iii. Those patient(s) who had transfused platelet within 7 days.

Procedure of data collection
Patients suffering from bleeding manifestation were determined
by using pre-formed questionnaires. Then patients suffering from
immune thrombocytopenic purpura and aplastic anaemia were sorted
out from those patients having bleeding manifestation. Then from
complete blood count of those patients and data of platelet indices

26

(mean platelet volume, platelet distribution width and platelet large
cell ratio) was taken.
Equipment: Automated hematology analyzer (Sysmex 2000i, kobe,
Japan)
Data analysis: Data were processed and analyzed using software
SPSS (Statistical Package for Social Sciences).
Ethical implication: Participants were volunteered. Consent was
obtained after a brief of the study in Bengali to all patients. They were
free to take part or can refuse any part of the study.

Results
Table 1 shows mean age of the study population of aplastic aneamia
was 36.66(±17.04) years and immune thrombocytopenic purpura was
29.70(±13.99)years. In aplastic aneamia male were 13(43.3%) and
female were 17(56.7%), in immune thrombocytopenic purpura male
were 06(20%) and female were 24(80%).
Table 2 shows platelet count and indices, in AA mean platelet
count was 38.73(±15.99)x109/L and in ITP mean platelet count was
30.46(±14.17)x109/L. (p>05) that was not statistically significant. In
AA mean platelet volume was 9.75(±1.15)fl and in ITP mean platelet
volume was 12.01(±1.23)fl. In AA platelet distribution width was
11.75(±2.13)fl and in ITP platelet distribution width was 18.07(±2.52)
fl. In AA platelet large cell ratio was 21.07(±5.51)% and in ITP platelet
large cell ratio was 36.68(±7.91)%. (p<0.05) that was statistically
significant.

Table 1 Age and sex distribution of the study population
Age group in years

Aplastic aneamia

Immune thrombocytopenic purpura

Nov-20

6(20%)

09(30%)

21-30

8(26.7%)

15(50%)

31-40

5(16.7%)

03(10%)

41-50

5(16.7%)

02(6.7%)

51-60

3(10%)

01(3.3%)

61-70

3(10%)

0(0)

Total

30(100)

30(100)

Mean (±SD)

36.66(±17.04)

29.70(±13.99)

Male

13(43.3%)

06(20%)

Female

17(56.7%)

24(80%)

Sex

Table 2 Platelet count and indices
Items

Study group

t

p value

30.46(±14.17)

2.11

0.11

9.75(±1.15)

12.01(±1.23)

-7.31

<0.001

Platelet distribution width (fl)

11.75(±2.13)

18.07(±2.52)

-10.45

<0.001

Platelet large cell ratio (%)

21.07(±5.51)

36.68(±7.91)

-8.86

<0.001

AA Mean(±SD)

ITP Mean(±SD)

Platelet count x 109/L

38.73(±15.99)

Mean platelet volume (fl)
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Table 3 shows platelet count between the study group, Platelet
count 8-20x109/L in AA was 04(13.3%) and in ITP was 09(30%),
platelet count 21-40x109/L in AA was 12(40%) and in ITP was
13(43.3%), Platelet count 41-60x109/L in AA was 10(33.3%) and in
ITP was 06(20%), Platelet count 61-80x109/L in AA was 04(13.3%)
and in ITP was 02(6.7%).
Table 3 Platelet count between the study group
Study group

Items

Total

AA

ITP

8-20 x109/L

04(13.3)

09(30.0)

13(21.7)

21-40 x109/L

12(40.0)

13(43.3)

25(41.7)

41-60 x109/L

10(33.3)

06(20.0)

16(26.7)

61-80 x109/L

04(13.3)

02(6.7)

06(10.0)

Total

30(100)

30(100)

60(100)

Table 4 shows that various platelet indices, MPV>11 cut of value
06(20%) were in AA and 22(73.3%) were in ITP. MPV>12 cut of
value 01(3.3%) was in AA and 16(53.3%) were in ITP. MPV>13 cut of
value 08(26.7%) were in ITP. PDW>14 cut of value 05(16.7%) were
in AA and 30(100%) were in ITP. PDW >15 cut of value 02(6.7%)
were in AA and 26(86.7%) were in ITP. P-LCR>25 cut of value
07(23.3%) were in AA and 28(93.3%) were in ITP. P-LCR >30 cut of
value 03(10%) were in AA and 22(73.3%) were in ITP. P-LCR>40 cut
of value 13(43.3%) were in ITP.
Table 4 Various cut of value in MPV, PDW and P-LCR of the study population
Items

AA n=30

ITP n=30

Total

>11

06(20%)

22(73.3%)

28

>12

01(3.3%)

16(53.3%)

17

>13

0

08(26.7%)

8

>14

05(16.7%)

30(100%)

35

>15

02(6.7%)

26(86.7%)

28

>25

07(23.3%)

28(93.3%)

35

>30

03(10%)

22(73.3%)

25

>40

0

13(43.3%)

13

MPV (fl)

PDW (fl)

P-LCR (%)

The sensitivity and specificity of platelet indices to make a
diagnosis of ITP was calculated under various cut-off ranges. MPV cut
of value>11 sensitivity was 73.33% and Specificity was 80.0%, MPV
cut of value>12 sensitivity was 53.3% and Specificity was 96.7%,
MPV cut of value>13 sensitivity was 26.7% and specificity was
100%. PDW cut of value>14 sensitivity was 86.67% and specificity
was 93.3%. PDW cut of value >15 sensitivity was 100% and
specificity was 83.0%. P-LCR cut of value>25 sensitivity was 93.33%
and specificity was 76.67%. P-LCR cut of value>30 sensitivity was
73.33% and specificity was 90.0%. P-LCR cut of value>40 sensitivity
was 100% and specificity was 63.0% (Table 5).
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Table 5 Sensitivity and specificity for the diagnosis of ITP under various cutoff ranges
Cut of value

Sensitivity

Specificity

>11

73.33%

80.00%

>12

53.30%

96.70%

>13

26.67%

100%

>14

86.67%

93.30%

>15

100%

83.00%

>25

93.33%

76.67%

>30

73.33%

90.00%

>40

100%

63.00%

MPV (fl)

PDW (fl)

P-LCR (%)

Discussion
In this study mean age of the study population aplastic aneamia
were 36.66(±17.04) years and immune thrombocytopenic purpura
was 29.70(±13.99) years. In Aplastic aneamia male were 13(43.3%)
and female were 17(56.7%), in immune thrombocytopenic purpura
male were 06(20%) and female were 24(80%). In Memon study, 65
ITP patients were selected and the mean age of these patients was
32.5years, 45 were female and 20 were male. Female to male ratio
was 2.25:1.9 In another Neylon study reported, the age range of the
patients presenting with confirmed ITP was 16–91years, with a
median age at diagnosis of 56years of age. There was a female to male
ratio of 1.2:1(134females to 111males).10 In this study shows platelet
count and indices, in AA mean platelet count was 38.73(±15.99)
x109/L and in ITP mean platelet count was 30.46(±14.17)x109/L and
was not statistically significant. In AA mean platelet volume was
9.75(±1.15)fl and in ITP mean platelet volume was 12.01(±1.23)fl.
In AA mean platelet distribution width was 11.75(±2.13)fl and in
ITP mean platelet distribution width was 18.07(±2.52)fl. In AA mean
platelet large cell ratio was 21.07(±5.51)% and in ITP mean platelet
large cell ratio was 36.68(±7.91)% and was statistically significant.
Kaito et al.11 study reported that, the platelet count was similar in
both groups. All platelet indices were significantly higher in ITP than
in AA (p<0.001). In particular, PDW and P-LCR showed marked
differences between the two types of thrombocytopenia. That result
is similar to our study. Ntaios et al.12 and Rui-Long Xu et al.13 study
also found statistically significant differences were observed in the
MPV, PDW (p<0.05). Recent advances in technology have made it
possible to record various platelet indices, such as MPV, PDW and
P-LCR, with an automated haematology analyser. There have been
some reports about these platelet indices and platelet disorders.14,15
However, they are not clinically accepted as conventional checkpoints
for thrombo-cytopenia. We evaluated the efficacy of these indices by
comparing their values between hypo-productive thrombocy-topenia
(AA) and hyper-destructive thrombocytopenia (ITP). MPV and PDW
were elevated in ITP.16 Increasing the number of megakaryocytes and
supporting the diagnosis of ITP was associated with larger MPV.17
However, little is known about P-LCR and thrombocytopenia
and whether platelet indices are satisfactory laboratory tests for
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thrombocytopenia has not fully been discussed. In our evaluation, not
only MPV and PDW, but also P-LCR was significantly higher in ITP
than in AA. Therefore, these indices were effective in distinguishing
these two types of thrombocytopenia. In this study shows platelet
count between the study group, Platelet count 8-20x109/L in AA
was 04(13.3%) and in ITP was 09(30%), platelet count 21-40x109/L
in AA was 12(40%) and in ITP was 13(43.3%), Platelet count
41-60x109/L in AA was 10(33.3%) and in ITP was 06(20%), Platelet
count 61-80x109/L in AA was 04(13.3%) and in ITP was 02(6.7%).
Sensitivity and specificity of platelet indices to make a diagnosis
of ITP was calculated under various cut-off ranges. The sensitivity
and specificity of platelet indices to make a diagnosis of ITP was
calculated under various cut-off ranges. MPV cut of value>11
sensitivity was 73.33% and Specificity was 80.0%, MPV cut of
value>12 sensitivity was 53.3% and Specificity was 96.7%, MPV cut
of value>13 sensitivity was 26.7% and Specificity was 100%. PDW
cut of value>14 sensitivity was 86.67% and Specificity was 93.3%.
PDW cut of value>15 sensitivity was 100% and Specificity was
83.0%. P-LCR cut of value>25 sensitivity was 93.33% and specificity
was 76.67%. P-LCR cut of value>30 sensitivity was 73.33% and
specificity was 90.0%. P-LCR cut of value>40 sensitivity was 100%
and specificity was 63.0%. Kaito et al. [11] study the sensitivity
and specificity of platelet indices to make a diagnosis of ITP was
calculated under various cut-off ranges. The referential ranges at their
institute were 8.4–12fl for MPV, 8–14fl for PDW and 10–30% for
P-LCR. Under these cut-off ranges, platelet indices, especially PDW
and P-LCR, showed favorable sensitivity and specificity, they found
MPV (fL) cut of value>11, >12 and >13, sensitivity 87%, 59% and
11% respectively, specificity were 80%, 95% and 100% respectively.
PDW (fl) cut of value>13, >14 and >15 sensitivity was 92%, 76% and
71% respectively, specificity was 75%, 90% and 95% respectively.
P-LCR cut of value were >25, >30 and >40 sensitivity was 100%,
91% and 62% respectively, specificity were 45%, 73% and 100%
respectively. That result is similar to in this study.

Conclusion
Our results suggested that these indices could help to distinguish
hyper-destructive
thrombocytopenia
and
hypo-productive
thrombocytopenia very easily and it is also cost effective. Platelet
indices, if reported, provide a lot of clinical information about the
underlying conditions of thrombocytopenia. Whether platelet indices
are useful in other conditions that cause thrombocytopenia, except
ITP and AA, remains unknown. More attention should be paid to these
indices for the diagnosis of thrombocytopenia.

Acknowledgements
None.

Conflict of interest

Copyright:
©2016 Islam et al.

28

2. McMillan R. Therapy for adult with refractory chronic immune
thrombocytopenic purpura. Ann Intern Med. 1997;126(4):307–314.
3. Immune thrombocytopenic purpura. Blood Index; 2007.
4. Mueller EC, Kayser W, Mersch BK, et al. The clinical significance of
platelet-associated IgG. A study on 298 patients with various disorders.
Br J Haematol. 1980;46(1):123–131.
5. British committee for STANDARDS in Haematology general
haematology task force. Guidelines for the investigation and management
of idiopathic thrombocytopenic purpura in adults, children and in
pregnancy. Br J Haematol. 2003;120(4):574–596.
6. Threatte GA. Usefulness of the mean platelet volume. Clin Lab Med.
1993;13(4):937–950.
7. Niethammer AG, Forman EN. Use of the platelet histogram maximum in
evaluating thrombocytopenia. Am J Hematol. 1999;60(1):19–23.
8. Park Y, Schoene N, Harris W. Mean platelet volume as an indicator of
platelet activation: methodological issues. Platelets. 2002;13(5-6):301–
306.
9. Memon RA, Qazi AR, Qazi RA. Prevalence and management of bleeding
in adults with chronic idiopathic thrombocytopenic purpura. Pak J Surg.
2011;27(4):274–277.
10. Neylon AJ, Saunders PWG, Howard MR, et al. Clinically significant
newly presenting autoimmune thrombocytopenic purpura in adults:
a prospective study of a population-based cohort of 245 patients. Br J
Haematol. 2003;122(6):966–974.
11. Kaito K, Otsubo H, Usui N, et al. Platelet size deviation width, platelet
large cell ratio, and mean platelet volume have sufficient sensitivity and
specificity in the diagnosis of immune thrombocytopenia. Br J Haematol.
2005;128(5):698–702.
12. Ntaios G, Papadopoulos A, Chatzinikolaou A, et al. Increased values of
mean platelet volume and platelet size deviation width may provide a
safe positive diagnosis of idiopathic thrombocytopenic purpura. Acta
Haematol. 2008;119(3):173–177.
13. Xu RL, Zheng ZJ, Ma YJ, et al. Platelet volume indices have low diagnostic
efficiency for predicting bone marrow failure in thrombocytopenic
patients. Exp Ther Med. 2013;5(1):209–214.
14. Endler G, Klimesch A, Sunder-Plassmann H, et al. Mean platelet volume
is an independent risk factor for myocardial infarction but not for
coronary artery disease. Br J Haematol. 2002;117(2):399–404.
15. Henning BF, Zidek W, Linder B, et al. Mean platelet volume and
coronary heart disease in hemodialysis patients. Kidney Blood Press Res.
2002;25(2):103–108.
16. Gardner FH, Bessman JD. Thrombocytopenia due to defective platelet
production. Clin Haematol. 1983;12(1):23–38.
17. Rajantie J, Javela K, Joutsi-Korhonen L, et al. Chronic thrombocytopenia
of childhood: use of non-invasive methods in clinical evaluation. Eur J
Haematol. 2004;72(4):268–272.

The author declares no conflict of interest.

References
1. Woods VL, Kurata Y, Montgomery RR, et al. Autoantibodies
against platelet glycoprotein 1b in patients with chronic immune
thrombocytopenic purpura. Blood. 1984;64(1):156–160.

Citation: Islam S, Islam MS, Ahmed MU, et al. Role of mean platelet volume (MPV), platelet distribution width (PDW) and platelet large cell ratio (P-LCR) value
in the diagnosis of immune thrombocytopenic purpura. Hematol Transfus Int J. 2016;2(2):25‒28. DOI: 10.15406/htij.2016.02.00031

