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ABSTRACT
Aims: Mean platelet volume (MPV) is a measurement based on platelet morphology. We aimed to investigate whether MPV 
and platelet count exhibit a daily change in relation to the days and gender.
Methods: Healthy blood donors aged 18–55 years with no history of the disease and/or drug use participated in the study. 
MPV values and platelet counts were analyzed with respect to the date of the blood test and the gender of the participant based 
on a 29–day calendar.
Results: A total of 14718 participants (7772 female) were included. The median age of the females and males was similar [38 
(range 18–54), and 36 (18–55), p=0.254, respectively]. Median platelet count was 278×10⁹/L (range 152–448) in females and 
244×10⁹/L (range 151–439) in males, with a significant difference (p<0.01). The median MPV was 8.9 (range 5.7–12.2) fL in 
females and 8.4 (range 5.9–12.8) fL in males (p<0.01). MPV and platelet counts were higher in females on all days of the month 
compared to males. Decreases in MPV values were observed in both females and males on days 9th, 12th, 20th, and 26th, whereas 
increases in both occurred on days 5th, 15th, 23rd, and 29th.
Conclusion: We demonstrated that MPV and platelet count exhibited a daily fluctuating in healthy individuals; MPV values 
and platelet count were overall higher in females. This study may give a different perspective on future studies of MPV and a 
lead for evaluating daily changes on other blood parameters.
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INTRODUCTION

Platelets, the smallest blood cells, are responsible for the 
allowance and maintenance of hemostasis in physiological 
and pathological conditions. Platelets are anucleate 
and discoidal, and form the cytoplasmic fragments of 
megakaryocytes during thrombopoiesis.1

Mean platelet volume (MPV) is a measurement based 
on the volume morphology of platelets that can be easily 
determined by hematological analyzers. Studies have shown 
that MPV can provide important information regarding 
the course and prognosis of numerous diseases,2 including 
cardiovascular diseases, neoplasias, respiratory diseases, 
connective tissue diseases, inflammatory bowel diseases and 
diabetes mellitus.3-8

Although the information that exists concerning changes 
in MPV in the presence of pathological conditions, there 
is no clear data to show daily changes in MPV under the 
physiological conditions in healthy people. In this study, we 
aimed to investigate whether MPV and platelet counts exhibit 
a daily change in relation to the days.

METHODS

The study was carried out with the permission of Non-
invasive Clinical Researches Ethics Committee of Van 
Yüzüncü Yıl University Faculty of Medicine (Date: 20.05.2019, 
Decision No: 329290). All procedures were carried out in 
accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

Participants
The participants in this study consisted of healthy 

individuals between the ages of 18 and 55 who registered 
with hospital’s blood center and met the criteria for blood 
donation. We excluded all patients with any type of chronic 
disease, individuals who had had an infection within the 
previous month or those with an active infection, and those 
who had been on medication within the previous month or 
were currently on medication from the study. Participants 
were grouped according to their blood draw dates. The 
monthly cycle was set as 29 days, and each group consisted 
of participants who registered on the same day of the lunar 
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month, resulting in 29 groups. These groups were further 
divided into two separate subgroups, male and female, for 
a total of 58 groups, each group represented one day of the 
month. MPV values and platelet counts were then compared 
on the bases of gender and day of the month.

Haemogram Test 
For the whole complete blood count (CBC), 2 ml of blood 

was drawn into a tube with ethylenediaminetetraacetic acid 
(EDTA), following which the sample was tested using the 
Beckman Coulter LH 780 analyzer, an operation lasting 
approximately 30 minutes. The blood of all the participants 
was tested on the same device and the whole blood count 
values were retrospectively analyzed. Cases with platelet 
count less than 150×10⁹/L or exceeding 450×10⁹/L were 
excluded from the study.

Statistical Analysis
Statistical analysis of the data was performed using the 

IBM SPSS 22 statistical package program. Descriptive statistics 
are expressed as [median (minimum–maximum)] for variables 
not exhibiting normal distribution in continuous data, and for 
categorical variables the frequency is expressed as a percentage 
(%). Two–way and repeated measures analysis of variance 
(ANOVA) was used to compare groups and measurement 
times with respect to these characteristics. The Tukey test 
was used to identify different groups following the analysis of 
variance. The level of significance was set at p<0.05.

RESULTS

A total of 14718 individuals participated in this study, 
including 7772 females and 6946 males. The median age of 
the females was 38 (range 18–54) and that of the males was 36 
(range 18–54). There were no significant differences with respect 
to the total numbers for each gender and age distributions of 
the participants (p=0.142 and p=0.254, respectively).

Median platelet count was 278×109/L (range 152–448) 
in females and 244×10⁹/L (range 151–439) in males, a 
statistically significant difference (p<0.01). The median MPV 
was 8.9 (range 5.7–12.2) femtoliters (fL) in females and 8.4 
(range 5.9–12.8) fL in males, also statistically significant 
(p<0.01) (Table 1).

Table 1. Demographic and laboratory characteristics of the 
participants
Parameters Female Male p–value
Number of participants, n (%) 7772 (52.8%) 6946 (47.2%) 0.142
Age (years) 0.254
  Median 38 36
  Range 18–54 18–55
Platelet counts (×10⁹/L) <0.01
  Median 278 244
  Range 152–448 151–439
Mean platelet volume (fL) <0.01
  Median 8.9 8.4
  Range 5.7–12.2 5.9–12.8

Additionally, the platelet counts were higher in females 
on all days of the month compared to males (Graph 1), as 
was the MPV values (Graph 2). In both females and males, 
decreases in MPV values were observed on the 9th, 12th, 20th, 
and 26th days of the month, while increases were observed on 
the 5th, 15th, 23rd, and 29th days (Table 2).

 Graph 1. Distribution of daily platelet counts by gender

Graph 2. Distribution of daily MPV values by gender

Table 2. MPV status by gender and days

Parameters Female
(Mean±SD)

Male
(Mean±SD)

Increase in MPV levels (fL)
  Day 5 9.11±1.16 8.98±1.36
  Day 15 9.09±1.15 8.90±1.08
  Day 23 9.18±1.14 8.96±1.21
  Day 29 9.26±1.16 9.03±1.09
Decrease in MPV levels (fL)
  Day 9 8.87±1.23 8.67±1.08
  Day 12 8.64±1.19 8.51±1.06
  Day 20 8.79±1.12 8.70±1.10
  Day 26 8.77±1.21 8.55±1.23
MPV: mean platelet volume

DISCUSSION

CBC is a blood test used to evaluate our overall health and 
detect a wide range of disorders, including anemia, infection 
and leukemia. Currently, the whole complete blood count is 
measured using modern hematologic analyzers in clinical 
laboratories. This yields valuable information regarding 
platelet count, MPV, platelet distribution width (PDW), 
and plateletcrit (PCT), which are basic platelet parameters. 
Recent studies have shown that platelet parameters can both 
contribute to the diagnosis of a patient and have prognostic 
value for some pathological conditions.2,9 However, 
although routine assessments of these parameters have been 
presented in numerous studies over the years, their clinical 
importance is not yet fully understood and their application 
for diagnosis is still limited.

MPV values typically range from 7.5 to 12.0 fL and can 
easily be calculated using automatic hematologic analyzers. 
Under physiological conditions, MPV is considered inversely 
proportional to platelet count;10 in such cases, with an 
increase in platelet count, a decrease in MPV is expected. 
As an example, in one study on immune thrombocytopenia, 
thrombopoiesis increased significantly while platelet count 
remained low and MPV increased.11
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The volumetric distribution of platelets in peripheral 
blood is not homogeneous. MPV is correlated with 
platelet activity, with younger platelets exhibiting greater 
MPV (>15 fL) and activity.12 Since large platelets contain 
more cell granules, express more adhesion molecules, and 
are more active, a greater risk of developing thrombus 
has been noted as a result.13 MPV can thus be used as a 
marker of platelet activation in the diagnosis of specific 
diseases.14 

The vast majority of studies on MPV have investigated 
its variability in pathological conditions such as 
cardiovascular diseases, cerebrovascular diseases, 
respiratory diseases, rheumatic diseases, diabetes 
mellitus, lymphomas, and carcinoma.2 Additionally, a 
number of studies have reported that other factors such 
as age, gender, race/ethnicity, diet, and genetic factors 
may affect MPV.15-18 However, information pertaining to 
physiological MPV changes is limited. 

In the present study, we examined daily changes in MPV 
values and platelet counts in relation to the days of the month. 
As far as we know, this is the first study on physiological daily 
changes of MPV according to the day of the month. We used 
the lunar calendar, based on the moon’s rotation around the 
earth and consisting of 29–day cyclical periods, to determine 
the daily changes of the MPV.

Previous reports in the literature on MPV values with 
gender relationships are inconsistent. In some studies, 
higher MPV values were reported for females,19,20 while 
others observed higher MPV in males.21 Several studies have 
reported no significant difference in MPV values for females 
and males.22-24 In this study, we found that females had higher 
MPV values and higher platelet counts than males for all days 
of the lunar month.

Our study also detected periodic increases and decreases 
in MPV values for both genders. While increased MPV 
values were observed on the 5th, 15th, 23rd, and 29th days of 
the month, the values decreased on the 9th, 12th, 20th, and 26th 
days. We hypothesize that this variation may have occurred in 
accordance with the MPV’s daily changes rhythm, suggesting 
that females may be more susceptible to thrombosis than 
males.

A morphological value that can be measured by routine 
whole blood count testing, MPV can provide important 
information regarding the disease course and prognosis 
in many cases of inflammation. However, it should be 
remembered that various factors may affect platelet activity, 
and therefore MPV may change under certain physiological 
and pathological conditions. 

CONCLUSION

In this study, differences in MPV values and platelet counts 
between the genders were detected in healthy subjects, both 
parameters being higher in female participants compared 
with males. We also observed that MPV exhibits a variability 
that changes daily. We believe that this observation will 
lead to the adoption of a different perspective from which to 
proceed in future research on MPV and that it will open the 
door to the investigation of daily change patterns in various 
blood parameters. However, further studies are needed in 
order to make proper use of this aspect of MPV analysis in 
clinical applications. 

ETHICAL DECLARATIONS

Ethics Committee Approval
The study was carried out with the permission of 

Non-invasive Clinical Researches Ethics Committee of 
Van Yüzüncü Yıl University Faculty of Medicine (Date: 
20.05.2019, Decision No: 329290).

Informed Consent
All patients signed and free and informed consent form.

Referee Evaluation Process
Externally peer-reviewed. 

Conflict of Interest Statement
The authors have no conflicts of interest to declare. 

Financial Disclosure
The authors declared that this study has received no 

financial support. 

Author Contributions
All of the authors declare that they have all participated in 

the design, execution, and analysis of the paper and that they 
have approved the final version.

Acknowledgments
Ömer Candar was responsible for the accuracy and 

integrity of this study. Ömer Candar, Ömer Ekinci, Ali 
Doğan and Senar Ebinç analyzed and interpreted the data, 
prepared the manuscript, performed the statistical analyses, 
and were responsible for the final editing.

REFERENCES
1.	 Machlus KR, Italiano Jr JE. The incredible journey: from megakaryocyte 

development to platelet formation. J Cell Biol. 2013;201(6):785-796.
2.	 Korniluk A, Koper-Lenkiewicz OM, Kaminska J, Kemona H, Dymicka-

Piekarska V. Mean platelet volume (MPV): new perspectives for an 
old marker in the course and prognosis of ınflammatory conditions. 
Mediators Inflamm. 2019;2019:9213074.

3.	 Li NA, Yu Z, Zhang X, et al. Elevated mean platelet volume predicts 
poor prognosis in colorectal cancer. Sci Rep. 2017;7(1):10261

4.	 Feng Y, Yin H, Mai G, et al. Elevated serum levels of CCL17 correlate 
with increased peripheral blood platelet count in patients with active 
tuberculosis in China. Clin Vaccine Immunol. 2011;18(4):629-632.

5.	 Yavuz S, Ece A. Mean platelet volume as an indicator of disease activity 
in juvenile SLE. Clin Rheumatol. 2014;33(5):637-641.

6.	 Slavka G, Perkmann T, Haslacher H, et al. Mean platelet volume may 
represent a predictive parameter for overall vascular mortality and 
ischemic heart disease. Arterioscler Thromb Vasc Biol. 2011;31(5):1215-1218.

7.	 Liu S, Ren J, Han G, et al. Mean platelet volume: a controversial marker 
of disease activity in Crohn’s disease. Eur J Med Res. 2012;17(1):27.

8.	 Rollini F, Franchi F, Muniz-Lozano A, Angiolillo DJ. Platelet function 
profiles in patients with diabetes mellitus. J Cardiovasc Transl Res. 2013; 
6(3):329-345.

9.	 Budak YU, Polat M, Huysal K. The use of platelet indices, plateletcrit, 
mean platelet volume and platelet distribution width in emergency 
non-traumatic abdominal surgery: a systematic review. Biochem Med. 
2016;26(2):178-193.

10.	 Thompson CB, Jakubowski JA. The pathophysiology and clinical 
relevance of platelet heterogeneity. Blood. 1988;72(1):1-8.

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.	 Ntolios P, Papanas N, Nena E, et al. 2016. Mean platelet volume as a 
surrogate marker for platelet activation in patients with idiopathic 
pulmonary fibrosis. Clin Appl Thromb Hemost. 2016;22(4):346-350.

13.	 Braekkan SK, Mathiesen EB, Njolstad I, Wilsgaard T, Stormer J, Hansen 
JB. Mean platelet volume is a risk factor for venous thromboembolism: the 
Tromso Study, Tromso, Norway. J Thromb Haemost. 2010;8(1):157-162.



J Curr Hematol Oncol Res. 2024;2(1):6-9 Daily changes of MPV and platelets

9

14.	 Kamath S, Blann AD, Lip GY. Platelet activation: assessment and 
quantification. Eur Heart J. 2001;22(17):1561-1571.

15.	 Kunicki TJ, Williams SA, Nugent DJ. Genetic variants that affect 
platelet function. Curr Opin Hematol. 2012;19(5):371-379.

16.	 Yazici M, Kaya A, Kaya Y, Albayrak S, Cinemre H, Ozhan H. Lifestyle 
modification decreases the mean platelet volume in prehypertensive 
patients. Platelets. 2009;20(1):58-63.

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

18.	 Eicher JD, Chami N, Kacprowski T, et al. Platelet-related variants 
identified by exomechip meta-analysis in 157,293 individuals. Am J 
Hum Genet. 2016;99(1):40-55.

19.	 Biino G, Portas L, Murgia F, et al. A population-based study of an 
Italian genetic isolate reveals that mean platelet volume is not a risk 
factor for thrombosis. Thromb Res. 2012;129(4):e8-e13.

20.	 Santimone I, Di Castelnuovo A, De Curtis A, et al. White blood cell 
count, sex and age are major determinants of heterogeneity of platelet 
indices in an adult general population: results from the MOLI-SANI 
project. Haematologica. 2011;96(8):1180-1188.

21.	 Klovaite J, Benn M, Yazdanyar S, Nordestgaard BG. High platelet 
volume and increased risk of myocardial infarction: 39,531 participants 
from the general population. J Thromb Haemost. 2011;9(1):49-56.

22.	 Lippi G, Meschi T, Borghi L. Mean platelet volume increases with aging 
in a large population study. Thromb Res. 2012;129(4):e159-e160.

23.	 Vasse M, Masure A, Lenormand B. Mean platelet volume is highly 
correlated to platelet count. Thromb Res. 2012;130(3):559-560.

24.	 Butkiewicz AM, Kemona H, Dymicka-Piekarska V, Matowicka-Karna 
J, Radziwon P, Lipska A. Platelet count, mean platelet volume and 
thrombocytopoietic indices in healthy women and men. Thromb Res. 
2006;118(2):199-204.


