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4 Abstract )

Background: Platelets play a pivotal role in both hemostasis and thrombosis. Mean platelet volume (MPV) is a
measure of the average size of your platelets. Mean platelet volume (MPV) has been found to be an independent
risk factor in western populations and also from Indian Data. Aims: To investigate whether there is association
between Mean Platelet Volume (MPV) and Cardiac Troponins (C Tn I ) in patients admitted with suspected
case of Myocardial infarction. To Assess the potential efficiency of MPV in the diagnostic workup of Myocardial
infarction. Methodology: 100 patients admitted in SDM Medical College and Hospital casualty and CCU of
Narayana Hrudayala were included in this study after taking informed consent. Results: In our study, we found
that only 5 % of patients has MPV Value more than 11.5 out of 100 patients, 20 % of patients has MPV value
more than 10. It is observed that it MPV is higher in males with mean value of 9.27 compared to females which
is 8.946.where as Troponin-I is higher in females with mean value 5.089 in comparison with females which is
5.303. Conclusion: Mean platelet volume (MPV) has been found to be an independent risk factor in western
populations and also from Indian Data. Hence we thought it appropriate to look at this parameter in Indian
patients with history of MI or CAD.

\_  Keywords: Myocardial Infarction; Mean Platelet Volume; Troponin. )

Introduction The MPV normal range (expressed in femtoliters

(f1)).

Myocardial infarction (MI) and coronary artery
disease (CAD) is a significant cause for morbidity
and mortality even in developing countries like
India. Significant risk factors such as diabetes,
hypertension, smoking, hypercholesterolemia and
lifestyle have been already studied. (Fig. 1)

Mean Platelet Volume: Mean platelet volume (MPV)
is a measure of the average size of your platelets, a
type of blood cell that helps prevent bleeding. MPV
is particularly important in determining the cause
of thrombocytopenia or thrombocytosis and it can
be a useful diagnostic tool even if your platelet
count is normal. The term myocardial injury should be used
when there is evidence of elevated cardiac troponin
values (cIn) with at least one value above the
99 percentile upper reference limit (URL). The
myocardial injury is considered acute if there is a
rise and /or fall of cTn values. (Fig. 2)

When an injury occurs, platelets aggregate to
plug the wound and send hormone signals through
the blood to attract protein clotting factors, which
assist in repairing the injury.!

Platelet count is measured as a part of the The aim of the study is to investigate whether

complete blood cell count (CBC) with automated
blood cell counters along with in most analysers the
mean platelet volume (MPV).

MPV is an analyzer-calculated measure of
thrombocyte (platelet) size, determined directly
from analysis of the platelet size-distribution curve.

@@@@ This work is licensed under a Creative Commons
AT A 1ribution-NonCommercial-ShareAlike 4.0.

there is association between Mean Platelet Volume
(MPV) and Cardiac Troponins (C Tn 1) in patients
admitted with suspected case of Myocardial
infarction and To Assess the potential efficiency
of MPV in the diagnostic workup of Myocardial
infarction. (Fig. 4)
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Materials and Methods

The present study will be carried out in the patients
admitted to Emergency Department and Cardiac
Care Unit attached to Department of General
Medicine, Sdm College Of Medical Sciences And
Hospital, Sattur, Dharwad.

Sample size : 100 patients admitted to Emergency
Department and Cardiac Care Unit in SDM
Hospital from November 2017 to November 2018
will be subjected for the study.

Study Design: An observational, descriptive,
comparative study.

Inclusion criteria

ACS was diagnosed based on the presence of either
of the criteria:

1. Detection of rise in cardiac biomarker Trop I
> 0.01 for acute myocardical infarction.

2. For Unstable Angina where Trop Iis < 0.01,
with atleast one of the following four:

a. Typical symptom of ischemia.
b. ECG changes indicative of new ischemia.

c. Development of pathological Q wave in
the ECG.

D. Echocardiographic evidence of new
regional wall motion abnormality.

Exclusion criteria

1. Patients with chest pain of > 6 hrs .

2. Crtitically ill patients (ACS associated
with Renal Failure, Hepatic Failure,
Myeloproliferative disorder or Malignancy ).

3. Patients having any platelet disorder as
Thrombocytopenia or Thrombocytosis.

4. Patients with any Clotting or Bleeding
Disorder.

5. Patients with Antiplatelet Therapy.
Statistical analysis:

e Student t- test.

*  Chi square test.

Collection of data (including sampling procedure, if any):

A pretested proforma meeting the objectives of
the study is prepared. The cases for the study are

selected in accordance with the above mentioned
inclusion and exclusion criteria.

The data is collected according to the proforma
in terms of detailed history, clinical examination
and the necessary investigations. The following
investigations will be carried out.

Investigations Required:

Blood sample for :

1. Trop Isample.
2. CKMB

3. BNP

4. 2DECHO

5. 12 Lead ECG.

Ethical clearance was obtained by the ethical
committee of Shri Dharmasthala Manjunatheshwara
College Of Medical Sciences and Hospital ,Dharwad
ref :SDMIEC:0349:2017

Results

100 patients admitted in SDM Medical College and
Hospital casualty and CCU of Narayana Hrudayala
were included in this study after taking informed
consent.

In the study group Of 100 patients, 74 pateints
were male and 26 were female. (Graph 1)

Graph 1: Gender Distribution.
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Graph 2: Comparison of MPV With Troponin-I Genderwise.
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Table 1: Statistics.
Statistics Age MPV  TROPONIN -I CK-MB BNP Creatinine  HB TLC Platelet Count
N 100 100 100 100 100 100 100 100 100
Mean 59.020  9.186 5.145 20.224  406.261 1.056 13.443  10592.900 2911
Median 60.000  8.800 2.075 10.850  177.000 .945 13.600  9600.000 2.895
Std. Deviation 12.149  1.573 7.134 22599  565.000 .625 2.391 3483.838 .957
Range 54.000  7.200 29.950 79.000  3255.000 5.840 12.500  20330.000 4.460
Minimum 30.000  6.600 .050 1.000 5.000 400 6.300 4470.000 .630
Maximum 84.000 13.800 30.000 80.000  3260.000 6.240 18.800  24800.000 5.090
Percentiles 25 49.000  8.100 153 3.613 50.125 .800 12.325  8100.000 2.243
75 67.000 10.300 7.368 28.300  551.250 1.200 14.985  12845.000 3.573
From the above graph it is observed that MPV is Chest Pain Radiating To Neck 1 1.0
higher in males with mean value of 9.27 compared Chest Pain, Sweating 1 10
to females which is 8.946. (Graph 2) Chest Pain and Discomfort, Vomiting 1 1.0
Where as Troponin-I is higher in females with Chest Pain, Dyspnea 4 4.0
mean value 5.089 in comparison with females Chest Pain, Dyspnea On Exertion 1 1.0
which is 5.303. Chest Pain, Giddiness 6 5.0
Dyspnoea On Exertion 2 2.0
10.000 Breathlessness On Exertion 1 1.0
9.000 Breathlessness, Dry Cough 1 1.0
8.0007 Breathlessness, Sweating 1 1.0
3 Zggg 5.666 Chest Pain Radiating To Back 1 1.0
S 50004 Chest Pain, Epigastric Discomfort 1 1.0
% 4.000 1 Chest Pain, Fatigue 1 1.0
= 3.000 Epigastric Discomfort 2 2.0
2.000+ Epigastric Discomfort, Vomiting 1 1.0
1.0007 Breathlessness On Exertion 1 1.0
00007 MPV Troponin-1 Chest Discomfort, Vomiting, Dyspnoea 1 1.0
Chest Pain , Sweating, Giddiness 1 1.0
B NH; B HTN [ Type [T diab ll HTN, DB Chest Pain Associated With Sweating 3 3.0
Graph 3: Comparison of Mean MPV and TRoponin -I, Chest Pain Radiating To Back 2 2.0
Comorbidity wise. Chest Pain Radiating To Back, Sweating 1 1.0
It is observed that out of 100 patients, MPV is Chest Pain, Vomiting 1 10
higher in patients with type 2 DM and HT with mean Dyspnoea On Exertion, Chest Pain 2 20
value of 9.300 followed by patients with HTN alone Dyspnoea On Exertion, Giddiness 1 1.0
with mean value of 9.029, followed by patients with Retrosternal Chest Pain 1 1.0
no comorbidities with mean value of 9.200 followed Retrosternal Chest Pain, Dyspnea 2 2.0
by type 2 DM which is 9.025.where as troponin -1 Breathlessness, Dry Cough 1 1.0
was higher in patients with no comorbidities with Breathlessness, Giddiness 1 1.0
mean value of 5.666, followed by patients with type Chest Pain Radiating To Left Arm 4 4.0
2 DM and HTN with mean value of 5.076, followed Dyspnoea On Exertion, Dry Cough 1 1.0
by HTN with mean value of 4.731, followed by type Retrosternal Chest Pain, Breathlessness 1 1.0
2 DM with mean value of 4.69. (Graph 3) (Table 1) Sudden Onset Breathlessness 1 1.0
Table 2: Gender. Breathlessness On Exertion, Vomiting 1 1.0
Gender Frequency Percent Chest Pain Radiating To Back 1 1.0
Female 2% 26.0 Chest Pain Radiating To Back, Sweating 1 1.0
Male 74 74.0 Chest Pain Radiating To Both Upper Arms 5 5.0
Total 100 100.0 Chest Pain Radiating To Left Arm 8 8.0
) Chest Pain Radiating To Left Upper Arm 1 1.0
Table 3: Complaints Chest Pain Radiating To Right Arm 1 1.0
Complaints Frequency Percent Chest Pain, Breathlessness 9 9.0
Chest Pain 20 20.0 Chest Pain, Giddiness 2 2.0
Chest Pain Associated with Sweating 1 1.0 Total 100 100.0
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Table 4: Co-Morbidities.

Indian Journal of Emergency Medicine

Co-Morbidities Frequency  Percent
Nil 38 38.0
Htn 23 23.0
Type 2 DM 19 19.0
Type 2 DM, COPD 1 1.0
Type 2 DM, HTN 18 18.0
Type 2 DM, HTN, Hypothyroidism 1 1.0
Total 100 100.0
Table 5: Type of ML

Type of MI Frequency Percent
ACS 1 1.0
CAD 11 11.0
CAD-NSTEMI 1 1.0
IHD 13 13.0
ACS- NSTEMI 1 1.0
Inferior Wall 22 22.0
ACS 6 6.0
Anterior Wall 34 34.0
Antero- Lateral 3 3.0
Unstable Angina 1 1.0
CAD, Type 2 DM, HTN 1 1.0
Extensive Anterior Wall 2 2.0
Antero-Inferior Wall 1 1.0
Antero-Septal Wall 3 3.0
Total 100 100

Table 6: Diagnosis.

Diagnosis Frequency Percent

ACS- NSTEMI 1 1.0
Anterior Wall MI 1 1.0
Anterior Wall MI 11 11.0
Anterior Wall MI, Cardiogenic Shock 1 1.0
Antero-Inferior Wall MI 1 1.0
Antero-Septal Wall MI 1 1.0
Antero-Septal Wall MI, Type 2 DM 2 2.0
Extensive Anterior Wall MI 1 1.0
Extensive Anterior Wall MI, Type 2 1 1.0
DM, HTN

Ischaemic Heart Disease 1 1.0
Unstable Angina 1 1.0
Coronary Artery Disease 1 1.0
Coronary Artery Disease, HTN 1 1.0
Ischaemic Heart Disease , Type 2 DM 1 1.0
Acute Antero-Lateral Wall MI 1 1.0
Acute Coronary Syndrome 2 2.0
Acute Coronary Syndrome, HTN 1 1.0
Acute Coronary Syndrome, Type 2 2 2.0
DM

Acute Coronary Syndrome, HTN 1 1.0
Anterior Wall MI,Pulmonaty Edema 1 1.0
Anteriorwall MI, HTN 11 11.0
Anteriorwall MI, Type 2 DM 7 7.0

Anteriorwall MI, Type 2 DM, HTN 2 2.0
Antero- Lateral MI, Type 2 DM 1 1.0
CAD, Type 2 DM, HTN 1 1.0
Coronary Artery Disease 3 3.0
Inferior Wall MI 11 11.0
Inferior Wall MI, HTN 5 5.0
Inferior Wall MI, Type 2 DM 1 1.0
Acute Coronary Syndrome, Type 2 2.0
DM, HTN
Anterolateral MI,Cardiogenic Shock 1 1.0
Coronary Artery Disease- Nstemi 1 1.0
Coronary Artery Disease, HTN, Type 1 1.0
2 DM
Coronary Artery Disease, Type 2 DM 1 1.0
Ischaemic Heart Disease 1 1.0
Ischaemic Heart Disease , Type 2 DM 4 4.0
Inferior Wall MI, ,CCF,Pulmonary 1 1.0
Edema
Ischaemic Heart Disease , Type 2 9 9.0
DM,HTN
Coronary Artery Disease, Atrial 1 1.0
Fibrillation
Coronary Artery Disease, Type 2 DM, 2 2.0
HTN
Total 100 100
Table 7: VS Gender.
vs Gender Gender N Mean S'td.' t
Deviation
Male 74 9.270 1.593 903
MPV Female 26 8.946 1.517 p=0.369
ns
Male 74 5.089 6.909 131
Troponin  Female 26 5.303 7882  p=0.896
I ns
Male 74 20.909 22.992 509
CK-MB Female 26 18.277 21.758 p=0.612
ns
Male 74 408.600  599.774 069
BNP Female 26 399.604 462233  p=0.945
ns
Male 74 1.125 .668 1.904
Creatinine Female 26 857 436 p=006
ns
Male 74 13.846 2424 2.952
HB Female 26 12.296 1.906 p=0.004
hs
Male 74 10456.081 3545.244 661
TLC Female 26 10982.308 3339.030 p=0.51
ns
Male 74 2.816 .970 1.696
Platelet ¢ ale 26 3183 882 p=0.093
Count ns
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Table 8: Ver. Comorbidity.

Com\(::l:'i dity N Mean Std. Deviation F p
MPV Nil; 38 9.2000 1.74325
HTN 23 9.2087 1.43777
Type 11 DIAB 20 9.0250 1.21995
HTN,DB 19 9.3000 1.79320 103 958
HB Nil; 38 13.5861 2.52834
HTN 23 13.2174 2.05042
Type Il diab 20 13.7650 1.67623
HTN,DB 19 13.0916 3.13904 364 779
TLC Nil; 38 11248.16 4058.764
HTN 23 10393.04 3358.427
Type Il diab 20 10556.50 3356.606
HTN,DB 19 9562.63 2265.892 1.029 283
Platelet Count Nil; 38 2.6732 91721
HTN 23 2.6904 .89020
Type Il diab 20 3.3395 87443
HTN,DB 19 3.2042 1.02947 3.339 .023
Table 9: VS Comorbidities.
VS Comorbidities N Mean Std. Deviation H P
Troponin -I Nil; 38 5.6658 6.96942
HTN 23 4.7309 6.89226
Type II diab 20 4.6960 7.94031
HTN,DB 19 5.0758 7.37905 1.39 71
CK-MB Nil; 38 23.5853 23.94715
HTN 23 14.1261 17.74839
Type Il diab 20 21.3500 26.84704
HTN,DB 19 19.7000 20.27957 1.99 .57
BNP Nil; 38 351.4676 460.44093
HTN 23 354.2000 407.20837
Type II diab 20 509.0450 632.91834
HTN,DB 19 470.6737 817.63099 .56 91
Creatinine Nil; 38 1.1503 .90966
HTN 23 .9330 .24522
Type Il diab 20 .9460 32176
HTN,DB 19 1.1300 45889 2.63 45
Table 10: Correlations.
Correlations Troponin -I
MPV R .059
p .560
100
Table 11: Correlations.
Correlations CK-MB BNP Creatinine HB TLC Platelet Count
MPV R .074 .038 207 131 215 -.137
p 461 .709 .039 195 .032 174
N 100 100 100 100 100 100
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Fig. 2: Myocardial Infraction Type 2.
Discussion

Platelets play a pivotal role in both hemostasis
and thrombosis. Mean platelet volume (MPV) is a
measure of the average size of your platelets.

In this study we want to investigate whether
there is association between Mean Platelet Volume
(MPV) and Cardiac Troponins (C Tn 1) in patients
admitted with suspected case of Myocardial
infarction. To Assess the potential efficiency of
MPV in the diagnostic workup of Myocardial
infarction. (Fig. 3)

Out of 100 patients with MI, 74 pateints were male
and 25 were female, 20 patients were presented
with chest pain alone, 9 patients were presented
with breathlessness, 8 patients presented with pain
radiating to left arm, 6 patients with dyspnoea on
exertion, 6 patients with chest pain with giddiness.
(Table 2)

It is observed that it MPV is higher in males with
mean value of 9.27 compared to females which
is 8.946.where as Troponin-I is higher in females

with mean value 5.089 in comparison with females
which is 5.303.

Pluripotent
s ol = Disc-shaped
= 2-4 micron cell
Myeloid stem cell fragment

= No nucleus

Megakaryoblast = Short life span

l (5-9 days)
o Megakaryocyte
3}  Piatelets

Fig. 3: Platelet (Thrombocyte) Production.

Increased cTn =

myocardial injury> ~ Anaemiz

Hypotension/

shock =~

Fig. 4: No myocardial injury.

Out of 100 patients, 38 patients have no
comorbid illness, 23 patients have hypertension, 19
patients have type 2 diabetes mellitus, 18 patients
have type 2 diabetes mellitus and hypertension, 1
patient has type 2 diabetes mellitus, hypertension,
hypothyroidism. (Table 4)

It is observed that out of 100 patients, MPV is
higher in patients with type 2 DM and HTN with
mean value of 9.300 followed by patients with
HTN alone with mean value of 9.029, followed by
patients with no comorbidities with mean value of
9.200 followed bt type 2 DM which is 9.025.

Where as troponin -I was higher in patients
with no comorbidities with mean value of 5.666,
followed by patients with type 2 DM and HTN
with mean value of 5.076, followed by HTN with
mean value of 4.731, followed by type 2 DM with
mean value of 4.696.

Out of 100 patients , it is observed that 34
patients have anterior wall MI, 22 patients has
inferior wall MI, 13 patients has ischaemic heart
disease, 11 patients has coronary heart disease, 6
patients has acute coronary syndrome, 3 patients
has anteroseptal , 3 patients has anterolateral MI,
2 patients has extensive anterior wall MI. (Table 5)
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It is observed that platelet count is higher in
females with mean value of 3.183 compared to
males which is 2.816. On the other hand creatinine
was higher in males with mean value of 1.125
compared to females which is 0.857.

It is observed that CK-MB is higher in males with
mean value of 20.909 , standard deviation of 22.992
,compared to males which is 18.277 with standard
deviation of 21.758.on the other hand it is observed
that hemoglobin is higher in males with mean value
of 13.846, standard deviation 2.424 when compared
to females which is 12.296 with standard deviation
of 1.906.

It is observed that mean platelet count is higher
in patients with type 2 DM with mean value of
3.340 followed by type 2 DM and HTN with mean
value of 3.204, followed by HTN alone with 2.690
followed by patients with no comorbidities.on
other hand creatinine was found to be higher in
patients with no comorbidities followed by patients
with type 2 DM and HTN with mean value of 1.130,
followed by HTN alone with mean value of 0.933.

It is observed that mean BNP is higher in patients
with type 2 DM with mean value of 509.045,
followed by HTN and type 2 DM with mean value
of 470.6737, followed by HTN alone with mean
value of 354.2, followed by no comorbidities. (Table
6,9)

Conclusion

Myocardial infarction (MI) and coronary artery
disease (CAD) is a significant cause for morbidity
and mortality even in developing countries like
India. Significant risk factors such as diabetes,
hypertension, smoking, hypercholesterolemia and
lifestyle have been already studied.

Mean platelet volume (MPV) has been found
to be an independent risk factor in western
populations and also from Indian Data. Hence we
thought it appropriate to look at this parameter in
Indian patients with history of MI or CAD.

100 patients admitted in SDM Medical College
and Hospital casualty and CCU of Narayana
Hrudayala were included in this study after taking
informed consent.

In our study, we found that only 5% of patients
has MPV Value more than 11.5 out of 100 patients,
20% of patients has MPV value more than 10.

It is observed that it MPV is higher in males with
mean value of 9.27 compared to females which
is 8.946.where as Troponin-I is higher in females

with mean value 5.089 in comparison with females
which is 5.303. (Table 7)

Out of 100 patients, MPV is higher in patients
with type 2 DM and HTN with mean value of
9.300 followed by patients with HTN alone with
mean value of 9.029, followed by patients with no
comorbidities with mean value of 9.200 followed bt

type 2 DM which is 9.025. (Table 8)

From earlier studies such as by Endler et al. , we
see that higher cut-off such as 11.6 have been used
and this has been shown to be an independent risk
factor. However in our observation we find that
a very small number of patients had MPV values
more than 11.

Khandekar et al. , where 210 Indian patients
were studied. They concluded that larger platelets
are haemostatically more active and are a risk
factor for developing coronary thrombosis, leading
to myocardial infarction. Patients with larger
platelets can easily be identified during routine
haematological analysis and could possibly benefit
from preventive treatment.

Kilicli et al. have studied 200 patients in Turkey
and also noted that high MPV is an independent
risk factor for coronary atherosclerosis and ML

We however do not seem to agree with these
studies and suggest that a larger cohort of patients
be studied in India, and only then give significance
to platelet indices.

Acknowledgement: NIL
Conflict of Interest: NIL

References

1. Rivera FJ, Kazanis I, Ghevaert C, Aigner L. Beyond
Clotting: A Role of Platelets in CNS Repair? Front Cell
Neurosci. 2015;9:511. doi:10.3389/fncel.2015.00511.

2. YanK, Ding B, Huang], DaiY, XiongS, Zhai Z. Normal
platelet counts mask abnormal thrombopoiesis in

patients with chronic myeloid leukemia. Oncol Lett.
2015;10(4):2390-2394. :10.3892/ 01.2015.3502.

3. Lippi G, Pavesi F, Pipitone S. Evaluation of mean
platelet volume with four hematological analyzers:
harmonization is still an unresolved issue. Blood
Coagul Fibrinolysis.2015;26(2):235-7

4. Al-sweedan SA, Alhaj M. The effect of low altitude
on blood count parameters. Hematol Oncol Stem
Cell Ther. 2012;5(3):158-61. doi:10.5144/1658-
3876.2012.158.

5. Alper AT, Sevimli S, Hasdemir H, et al. Effects of
high altitude and sea level on mean platelet volume
and platelet count in patients with acute coronary
syndrome. ] Thromb Thrombolysis. 2009;27(2):130-4.

Indian Journal of Emergency Medicine / Vol. 6 No. 4 / October-December 2020



258

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Indian Journal of Emergency Medicine

doi:10.1007/511239-007-0159-9.

Noris P, Klersy C, Gresele P et al. Platelet size for
distinguishing between inherited thrombocytopenias
and immune thrombocytopenia: a multicentric, real
life study. Br.] Haematol.2013;162(1):112-9.

Chu SG, Becker RC, Berger PB et al. Mean platelet
volume as a predictor of cardiovascular risk: a

systematic review and meta-analysis. ] Thromb
Haemost.2010;8(1):148-56.

Nadar S, Blann AD, Lip GY. Platelet morphology
and plasma indices of platelet activation in
essential hypertension: effects of amlodipine-based
antihypertensive therapy. Ann.Med.2004;36 (7):552-
7.

Kario K, Matsuo T, Nakao K. Cigarette smoking
increases the mean platelet volume in elderly
patients with risk factors for atherosclerosis. Clin Lab
Haematol.1992;14(4):281-7.

Lippi G, Pavesi F, Pipitone S. Evaluation of mean
platelet volume with four hematological analyzers:
harmonization is still an unresolved issue. Blood
Coagul.Fibrinolysis.2015;26(2):235-7.

Schoorl M, Schoorl M, Oomes ], van PJ. New
fluorescent method (PLT-F) on Sysmex XN2000
hematology analyzer achieved higher accuracy inlow
platelet counting. Am.] Clin Pathol.2013;140(4):495-9.

Bowles KM, Cooke LJ, Richards EM, Baglin TP.

Platelet size has diagnostic predictive value
in patients with thrombocytopenia. Clin Lab
Haematol.2005;27(6):370-3.

Patterson K. Platelet parameters generated

by automated blood counters. CME Bulletin

Haematology 1997;1:13-16.

Harrison P, Mackie I, Mumford A et al. Guidelines
for the laboratory investigation of heritable disorders
of platelet function. Br.] Haematol.2011;155(1):30-44.

Levin J, Bessman JD. The inverse relation between
platelet volume and platelet number. Abnormalities
in hematologic disease and evidence that platelet
size does not correlate with platelet age. ] Lab Clin
Med.1983;101(2):295-307.

Bessman JD, Williams LJ, Gilmer PR, Jr. Mean
platelet volume. The inverse relation of platelet size
and count in normal subjects, and an artifact of other
particles. Am.J Clin Pathol.1981;76(3):289-93.

Karpatkin S, Khan Q, Freedman M. Heterogeneity of
platelet function. Correlation with platelet volume.
Am.] Med.1978;64(4):542-6.

Pathansali R, Smith NM, Bath PM. Prothrombotic
megakaryocyte and platelet changes in hypertension
are reversed following treatment: a pilot study.
Platelets.2001;12(3):144-9.

Vizioli L, Muscari S, Muscari A. The relationship
of mean platelet volume with the risk and
prognosis of cardiovascular diseases. Int.J Clin

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Pract.2009;63(10):1509-15.

Breimo ES, Osterud B. Studies of biological functions
in blood cells from individuals with large platelets.
Platelets.2003;14(7-8.):413-9.

Brown AS, Hong Y, de BA et al. Megakaryocyte
ploidy and platelet changes in human diabetes
and atherosclerosis. Arterioscler.Thromb Vasc.
Biol.1997;17(4):802-7.

Osselaer JC, Jamart J, Scheiff JM. Platelet distribution
width for differential diagnosis of thrombocytosis.
Clin Chem. Clin Chem. 1997 ;43(6 Pt 1):1072-6.

Gieger C, Radhakrishnan A, Cvejic A et al. New
gene functions in megakaryopoiesis and platelet
formation. Nature.2011;480(7376):201-8.

Lentaigne C, Freson K, Laffan MA, Turro E,
Ouwehand WH. Inherited platelet disorders: toward
DNA-based diagnosis. Blood.2016;127(23):2814-23.

Chu SG, Becker RC, Berger PB et al. Mean platelet
volume as a predictor of cardiovascular risk: a
systematic review and meta-analysis. ] Thromb
Haemost.2010;8(1):148-56.

Noris P, Melazzini F, Balduini CL. New roles for
mean platelet volume measurement in the clinical
practice? Platelets.2016,27(7):607-612

Nadar S, Blann AD, Lip GY. Platelet morphology
and plasma indices of platelet activation in
essential hypertension: effects of amlodipine-based
antihypertensive therapy. Ann.Med.2004;36 (7):552-
7.

Sivri N, Tekin G, Yalta K et al. Statins decrease mean
platelet volume irrespective of cholesterol lowering
effect. Kardiol.Pol.2013;71.(10):1042-7.

Briggs C, Kunka S, Hart D, Oguni S, Machin
SJ. Assessment of an immature platelet fraction
(IPF) in peripheral thrombocytopenia. Br.]
Haematol.2004;126(1):93-9.

Wang C, Smith BR, Ault KA, Rinder HM. Reticulated
platelets predict platelet count recovery following
chemotherapy. Transfusion.2002;42(3):368-74.

Sokolic R, Oden N, Candotti F. Assessment of
Immature Platelet Fraction in the Diagnosis of
Wiskott-Aldrich Syndrome. Front Pediatr.2015;3:49.

Balduini CL, Savoia A. Genetics of familial forms of
thrombocytopenia. Hum.Genet.2012;131(12):1821-32.

Cameron HA, Phillips R, Ibbotson RM, Carson PH.
Platelet size in myocardial infarction. Br.Med.] (Clin
Res Ed).1983,287(6390):449-51.

Martin JF, Plumb J, Kilbey RS, Kishk YT. Changes
in volume and density of platelets in myocardial
infarction. Br.Med.J (Clin Res Ed).1983;287(6390):456-9.

Kilicli-Camur N, Demirtunc R, Konuralp C, Eskiser
A, Basaran Y. Could mean platelet volume be a
predictive marker for acute myocardial infarction?
Med.Sci.Monit.2005;11(8):CR387-92.

Indian Journal of Emergency Medicine / Vol. 6 No. 4 / October-December 2020



