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Cardiovascular diseases, is aimed to evaluate the variations in platelet indices in adults with hyperc-

Keywords:

Hypercholesterolemia, holesterolemia which may be significant in indicating cardiovascular diseases.
Mean platelet volume, It is a retrospective case-control study which includes 50 patients with a total
Plateletcrit, cholesterol level of more than 170mg/dl as the study group and 50 healthy
Platelet Distribution controls with normal lipid profile parameters. Data were collected from the
Width, lipid profile register in the Biochemistry department of Saveetha Medical Col-
Platelet indices lege for 3 months duration. The fasting blood samples were run in the machine

‘vitros 5600 dry chemistry’. The lipid profile values included in this study
were Total cholesterol, HDL and TGL. The platelet indices were collected from
the automated haematology analyzer 'Sysmex XN 1000’ from the Pathology
Department, Saveetha Medical College. The data collected were tabulated and
analysed using SPSS software. Statistical tool used is the independent T-test.
The mean value of the platelet parameters such as MPV, PCT and PDW in the
study group was 10.397061, .3000, and 12.452 respectively and that of the
control group was 9.907480, .2882, 11.174 respectively. On comparing the
platelet parameters such as MPV, PCT and PDW between the study and the
control group it was observed that there was a significant variation in MPV
and PDW. In the independent sample test, the p-value of MPV, PCT and PDW
were 0.21, 0.481 and 0.008, respectively. Thus MPV and PDW shows a sig-
nificant variation between the study and the control group as it is higher in
hypercholesterolemia patients (p-value is <0.05).
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2003; Libby et al, 2011). When the arteries are
inflamed due to atherosclerosis, the platelets are
activated and interact with the endothelial cells and
deposit platelet-derived cytokines on the surface of
the endothelial cells (Koenen et al, 2009). This, in
turn, facilitates the deposition of leucocytes on the
surface of these lesions. It is generally known that
hypercholesterolemia causes platelet activation and
thrombotic events (Connor et al, 1963; Carvalho
etal, 1974; Owens et al, 2012).

There is a growing interest in the utility of platelet
indices in a variety of clinical conditions most
notably cardiovascular disorders (Khandekar,
2006; Assiri et al., 2012; ichi Fujita et al, 2015).
Lipids and lipoproteins are known to interact with
platelets and affect their structure and function
which are believed to be mediated by multiple
factors like prostaglandins, thromboxanes, nitric
oxide, etc., which may contribute to accelerated
atherogenesis associated with Coronary Artery
Disease (CAD) and stroke (Siegel-Axel et al., 2008;
O’Donnell et al, 2014; Fessler et al, 2013). It is
therefore plausible that lipid profile parameters
like total cholesterol, LDL-C, HDL-C, and TGL influ-
ence the values of platelet indices. These indices
include platelet count, Mean Platelet Volume (MPV),
Plateletcrit (PCT), Platelet Distribution Width
(PDW) and Platelet large cell ratio (P-LCR). The
present study includes the platelet indices MPV,
PCT and PDW.

Plateletcrit (PCT) is the measure of total platelet
mass. The normal range for PCT is 0.22-0.24%.
Platelet Distribution Width (PDW) reflects the vari-
ation of platelet size distribution. The normal range
for PDW is from 9.3-14 fl. Mean Platelet Volume
(MPV) is a measure of the average size of platelets.
The normal range for MPV is from 7.2-11 fl.

This study was carried out to understand and corre-
late the platelet indices in adults with hypercholes-
terolemia, which would be essential for indicating
the risk of cardiovascular diseases in the future.

MATERIALS AND METHODS

Type of study

It is a retrospective case-control study conducted
between July to October 2019 in the Department of
Pathology in collaboration with the Department of
Biochemistry of Saveetha Medical College.

Sample size

A total of 50 cases with a Total Cholesterol (TC)
level more than 170mg/dl were taken as the study
group and a total of 50 cases with normal lipid pro-
file parameters were taken as the control group, as
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shown in Figure 1.
Selection criteria

This study included known hypercholesterolemia
patients above 18 years of age. (Le., total choles-
terol more than 170mg/dl). Paediatric patients and
patients with platelet disorders were excluded.

Data collection procedures

A total of 50 cases with total cholesterol level more
than 170mg/dl were traced from the lipid profile
register in the Biochemistry department of our med-
ical college for a period of 3 months duration, which
was taken as the study group. The fasting blood
samples were run in the machine ‘vitros 5600 dry
chemistry’ in the biochemistry laboratory. The lipid
profile parameters such as Total Cholesterol, HDL,
and LDL were collected from the lipid profile reg-
ister. Similarly, data’s of 50 patients with normal
lipid profile parameters were also collected which
was taken as the control group.

Total cholesterol

Optimal: <170 mg/dl

Desirable: <200 mg/dl
Borderline high: 200-239 mg/dl

High: > 240 mg/dl

The platelet indices of the 50 hypercholesterolemia
patients and the 50 normocholesterolemic patients
were collected from the automated haematology
analyzer ‘Sysmex XN 1000’ from the Pathology
department of our Medical College. The platelet
indices include Plateletcrit (PCT), Platelet Distribu-
tion Width (PDW) and Mean Platelet Volume (MPV).

Plan of analysis

The data collected were tabulated and analysed
using SPSS software. Statistical tests applied on
the samples were mean, standard deviation and the
independent sample t-test. Significance is assessed
at 5% level of significance and 95% confidence
interval.

RESULTS AND DISCUSSION

Out of the 50 cases of hypercholesterolemia patients
(study group), 29 were male and 21 were female, as
shown in Figure 2. Out of the 50 cases of control, 31
were male and 19 were female, as shown in Figure 3.

Both the study and the control groups were divided
into 18-40, 41-60, and 61-80 years of age. The
majority of the individuals in the study group were
between 41-60 years of age (27%), 17% of the indi-
viduals were between 18-40 years of age and 6%
of individuals were between 61-80 years of age, as
shown in Figure 4. Similarly, in the control group,
20% of the individuals were between 18-40 years of
age, another 20% of the individuals were between
41-60 years of age and 10% of the individuals were
between 61-80 years of age, as shown in Figure 5.
The mean age in the study group was 47.07 and that
of the control group was 43.52.

The mean value of total cholesterol and HDL in
the study group was 222.180 and 42.420, respec-
tively and the mean value of total cholesterol and
HDL in the control group was 140.760 and 38.940
respectively; group statistics is shown in Table 1.
There was a significant difference in cholesterol lev-
els between the control group and the study group.

The mean value of the platelet parameters such
as MPV, PCT and PDW in the study group was
10.397061, .3000, and 12.452 respectively and the
mean value of the platelet parameters such as MPV,
PCT and PDW in the control group was 9.907480,
.2882, 11.174 respectively; group statistics is shown
in Table 1. On comparing the platelet parameters
such as MPV, PCT and PDW between the study and
the control group it was observed that there was a
significant variation in MPV and PDW. In the inde-
pendent sample test, the p-value of MPV, PCT and
PDW were 0.21, 0.481 and 0.008 respectively; an
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Table 1: Group Statistics

Group Statistics

Patient Mean* Std. Deviation Std. Error Mean
Total NORMAL 50 140.760 22.3858 3.1658
cholesterol HYPERCHOLESTEROLEMIA 50 222.180 56.0137 7.9215
HDL NORMAL 50 38.940 11.3864 1.6103
HYPERCHOLESTEROLEMIA 50 42.420 11.8220 1.6719
MPV NORMAL 50 9.907480 1.1011201 1557219
HYPERCHOLESTEROLEMIA 50 10.397061 .9728992 .1389856
PCT NORMAL 50 .2882 07227 .01022
HYPERCHOLESTEROLEMIA 50 .3000 .09326 .01319
PDW NORMAL 50 11.174 2.5244 .3570
HYPERCHOLESTEROLEMIA 50 12.452 2.2043 3117

HDL-High-Density Lipoprotein; MPV-Mean Platelet Volume; PCT-Plateletcrit; PDW-Platelet Distribution Width.
*Column shows the value of mean in normal and hypercholesterolemia patients.

Table 2: Independent Sample Test

Independent Samples Test

t-test for Equality of Means
Sig. (2-tailed) Mean Difference

Total cholesterol Equal variances
assumed

HDL Equal variances
assumed

MPV Equal variances
assumed

PCT Equal variances
assumed

PDW Equal variances
assumed

.000 -81.4200
137 -3.4800
021 -4895812
481 -01180
.008 -1.2780

independent sample test is shown in Table ??. Thus
MPV and PDW shows a significant variation between
the study group and the control group since the p-
value is <0.05.

Coronary artery disease is one of the major causes of
morbidity and mortality in the world as well as in the
Indian population. Hypercholesterolemia can lead
to the development of atherosclerosis which can
later manifest as Coronary Heart Disease. Platelets
are known to convert the atherosclerotic plaques
into thrombus which can lead to the occlusion of
the arteries. The platelet indices can help in under-
standing the properties and function of the platelets.
Mean Platelet Volume (MPV) is used to assess the
average size of the platelet. Platelet Distribution
Width (PDW) reflects the variation of platelet size
distribution and, an increase in PDW is consid-
ered to be an indicator of increased thrombotic ten-
dency in individuals. Also, large platelets have high
metabolic activity and thus have the potential to

cause platelet aggregation as compared to smaller
platelets.

A significant difference in platelet counts, PCT, MPC,
PDW and P-LCR (Hawaldar and Sodani, 2018). How-
ever, in our study, there was a significant differ-
ence in MPV and PDW between the normocholes-
terolemic (control) and the hypercholesterolemia
(study) patients, whereas there was no significant
variation in PCT between the study group and the
control group. Platelet indices such as MPV, PDW
and P-LCR were significantly higher (p-value <0.05)
in the study group than in the control group (Fatima
etal, 2017). The platelet indices such as MPV, PDW
and P-LCR were significantly higher in the study
group than in the control group (Khemka and Kulka-
rni, 2014). This correlates with our study since
our study also shows a significant variation (p-value
<0.05) in MPV and PDW between the study group
and the control group.
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Amongst the platelet indices, only the value of MPV
was not associated with any of the lipid parame-
ters (Bora et al, 2016). However, our study showed
a significant variation in MPV between the study
group and the control group. Our study also cor-
relates with the study of Tseng et al. (2016) who
observed a significant difference in MPV and PDW
between the study and the control group (Tseng
et al, 2016). Similarly, on observing the study con-
ducted by Verdoia et al., significant changes in the
MPV values were also seen (Verdoia et al., 2015).

The difference in observation between the different
studies could be due to the fact that our study is a
retrospective study and only the platelet disorders
were excluded and not the other clinical diseases the
patient could have had, while the others may have
included the patients without any associated clinical
disease.

It can be suggested that hypercholesterolemia leads
to the priming of platelets and increases the platelet
activity, which in turn increases the risk of Coro-
nary Artery Disease. Accumulation of cholesterol
in the platelets leads to an increase in the activity
of the platelets leading to atherosclerosis and other
thrombotic events. All the platelet indices were
significantly raised in patients with acute Myocar-
dial infarction when compared to those with stable
CAD (Khandekar, 2006).

Our study has a few limitations. Since it is a ret-
rospective study, the other clinical disease associ-
ated with the patient was not excluded. Also, since
the sample size is small, it could have created a bias
in the observation. As the study was for a short
period of time only the platelet parameters such as
MPV, PCT and PDW were included. Further studies
including the other platelet parameters will give a
better understanding on the association of platelet
indices with hypercholesterolemia. Other lipid pro-
file parameters like LDL and TGL can also be uti-
lized to see the correlation with the platelet indices.
Additional studies involving a large population and
the study conducted for a longer period of time can
yield better results and validate the role of platelet
indices in the pathogenesis of hypercholesterolemia
and associated cardiovascular diseases.

CONCLUSION

Hypercholesterolemia can cause a variety of throm-
boembolic complications. Our study shows that
platelet indices such as MPV and PDW are higher
in hypercholesterolemia patients when compared to
patients with normal levels of cholesterol. A pos-
itive correlation of platelet indices with increasing
cholesterol levels may be related to thrombogenic

potential of hypercholesterolemia. The platelet
indices are generated in the automated haematology
analyzer without any additional cost to the patholo-
gist and the patients. Thus, platelet indices can be
used as a predictor of thrombotic events in Hyperc-
holesterolemia patients. Further studies conducted
on a large scale will serve to prove this hypothesis.

ACKNOWLEDGEMENT

[ would like to thank the director of Saveetha
Medical College, Dr.Saveetha Rajesh and the Dean
of Saveetha Medical College Dr.Damodharan ] for
paving an opportunity for us to take up research
works. [ would like to thank ICMR-STS for granting
me acceptance for the above-mentioned research
topic. 1 would also like to thank my Pathology
professors, Dr.E.Muthuvel and Dr.Sudha V, for con-
stantly guiding me throughout the project. I would
also like to thank Dr.Sivavallinathan A and Dr.Anish
Bharadwaj for guiding me and helping me with the
data analysis. [ would also like to thank the Depart-
ment of Pathology and Biochemistry for helping me
in the collection of data. Finally, I would like to
thank my parents and friends for their moral sup-
port throughout my research work.

Funding Support
None.
Conflict of Interest

None.

REFERENCES

Assiri, A. S., moneim Jamil, A., Mahfouz, A. A., Mah-
moud, Z. S., Ghallab, M. 2012. Diagnostic impor-
tance of platelet parameters in patients with acute
coronary syndrome admitted to a tertiary care
hospital in southwest region, Saudi Arabia. Jour-
nal of the Saudi Heart Association, 24(1):17-21.

Bora, K., Jitani, A. K, Raphael, V, Ruram, A. A,
Borah, P, Khonglah, Y. 2016. Association between
lipid profile and platelet indices: the importance
of considering the influence of lipid profile while
evaluating the clinical utility of platelet indices.
International Journal of Laboratory Hematology,
38(4):e80-€83.

Carvalho, A. C. A, Colman, R. W, Lees, R. S. 1974,
Platelet Function in Hyperlipoproteinemia. New
England Journal of Medicine, 290(8):434-438.

Connor, W. E,, Hoak, J. C., Warner, E. D. 1963. Massive
thrombosis produced by fatty acid infusion. Jour-
nal of Clinical Investigation, 42(6):860-866.

Fatima, S., Shastry, S., Anandam, G. 2017. Signifi-
cance of Relationship between Platelet Indices and

306

© International Journal of Research in Pharmaceutical Sciences



Janani K et al,, Int. J. Res. Pharm. Sci., 2020, 11 (SPL)(2), 302-307

Hyperlipidemia in Predicting Ischaemic Events.
Sch. J. App. Med. Sci, 5(5B):1866-1874.

Fessler, M. B., Rose, K., Zhang, Y., Jaramillo, R., Zeldin,
D. C. 2013. Relationship between serum choles-
terol and indices of erythrocytes and platelets in
the US population. Journal of Lipid Research,
54(11):3177-3188.

Hawaldar, R., Sodani, S. 2018. Study of platelet
indices in hyperlipidemia. IP Journal of Diagnos-
tic Pathology and Oncology, 3(4):299-303.

Huo, Y, Schober, A, Forlow, S. B., Smith, D. F,
Hyman, M. C,, Jung, S., Littman, D. R., Weber, C., Ley,
K. 2003. Circulating activated platelets exacerbate
atherosclerosis in mice deficient in apolipoprotein
E. Nature Medicine, 9(1):61-67.

ichi Fujita, S., Takeda, Y., Kizawa, S., Ito, T,, Sakane,
K., Ikemoto, T, Okada, Y., Sohmiya, K., Hoshiga, M.,
Ishizaka, N.2015. Platelet volume indices are asso-
ciated with systolic and diastolic cardiac dysfunc-
tion, and left ventricular hypertrophy. BMC Car-
diovascular Disorders, 15(1).

Khandekar, M. M. 2006. Platelet volume indices in
patients with coronary artery disease and acute
myocardial infarction: an Indian scenario. Journal
of Clinical Pathology, 59(2):146-149.

Khemka, R., Kulkarni, K. 2014. Study of relation-
ship between Platelet Volume Indices and Hyper-
lipidemia. Ann Pathol Laboratory Med, 1(1):8-14.

Koenen, R. R,, von Hundelshausen, P, Nesmelova,
[. V, Zernecke, A., Liehn, E. A., Sarabi, A., Kramp,
B. K., Piccinini, A. M., Paludan, S. R., Kowalska,
M. A, Kungl, A. ], Hackeng, T. M., Mayo, K. H,,
Weber, C. 2009. Disrupting functional interactions
between platelet chemokines inhibits atheroscle-
rosis in hyperlipidemic mice. Nature Medicine,
15(1):97-103.

Libby, P, Ridker, P. M. Hansson, G. K. 2011.
Progress and challenges in translating the biology
of atherosclerosis. Nature, 473(7347):317-325.

O’Donnell, V. B, Murphy, R. C, Watson, S. P.
2014. Platelet Lipidomics. Circulation Research,
114(7):1185-1203.

Owens, A. P, Passam, F. H. Antoniak, S., Marshall,
S. M., McDaniel, A. L., Rudel, L., Williams, J. C., Hub-
bard, B. K., Dutton, ].-A., Wang, |, Tobias, P. S., Cur-
tiss, L. K., Daugherty, A., Kirchhofer, D., Luyendyk,
J. P, Moriarty, P. M., Nagarajan, S., Furie, B. C,
Furie, B., Johns, D. G., Temel, R. E., Mackman, N.
2012. Monocyte tissue factor-dependent activa-
tion of coagulation in hypercholesterolemic mice
and monkeys is inhibited by simvastatin. Journal
of Clinical Investigation, 122(2):558-568.

Ross, R. 1999. Atherosclerosis - An Inflamma-

tory Disease. New England Journal of Medicine,
340(2):115-126.

Siegel-Axel, D., Daub, K, Seizer, P, Lindemann,
S., Gawaz, M. 2008. Platelet lipoprotein inter-
play: trigger of foam cell formation and driver
of atherosclerosis. Cardiovascular Research,
78(1):8-17.

Tseng, C.-H., Chang, Y.-]., Chiang, T-H., Liao, Y.-L.
2016. Evaluation of Platelet Volume Indices in
Adults with Hyperlipidemia and Correlation with
Lipid Ratio. Cheng Ching Medical ], 12(4):10-15.

Verdoia, M., Schaffer, A., Barbieri, L., Bellomo, G.,
Marino, P, Sinigaglia, F, Suryapranata, H., Luca,
G. D. 2015. Impact of age on mean platelet volume
and its relationship with coronary artery disease:
A single-centre cohort study. Experimental Geron-
tology, 62:32-36.

© International Journal of Research in Pharmaceutical Sciences

307



	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

