
Platelets are small, anuclear blood cells with a normal range 
-

ant contributors to thrombosis and hemostasis. In fact, the first 
stage of coagulum is built by platelets. In recent years, strong 
interest has been shown in the biomarker mean platelet volume 
(MPV) as one of the indices, which is inexpensive to obtain and 
available in every complete blood count (CBC). Platelet cell size 
is measured automatically and MPV is calculated by dividing 
the plateletcrit by the total number of platelets. The result may 
be a valuable independent factor that can offer information on 
pathophysiology, risk stratification, and optimal management of 
different diseases [1]. Activated platelets are larger in size than 
normal platelets; therefore, MPV may be a marker of platelet 
activation. Known medical conditions where MPV is larger are: 
smoking, diabetes mellitus, obesity, and hypertension. In diabe-
tes mellitus there is a clear relationship between the MPV size 
and diabetes severity [2]. In type 2 diabetes, MPV can predict 
stroke or coronary artery disease (CAD) [3]. The possible link 
between MPV size and cardiovascular disease has attracted at-
tention in recent years and a recent article found a direct re-
lationship between MPV size and cardiovascular diseases [4]. 
The majority of articles discuss the difference between MPV 
size in various chronic diseases, compared with a control group, 
usually showing a higher MPV size in disease states. The prob-
lem is that, although MPV is significantly higher in disease 
states than in control groups, both values are within the normal 
range. Therefore, it is challenging to see a practical value for 
these findings beyond the theoretical importance. Sometimes 
patients present to the emergency department (ED) for various 
problems (most of them minor) and they are found to have an 
MPV value above the upper normal range. 

The question is why? The reason may be related to another 
known disease. Alternatively, higher MPV size may be a warn-
ing sign, on which investigators should search for the cause. 
Such findings may be helpful in early diagnosis of a disease and 
initiation of adequate treatment in a timely manner. Platelets are 
a driving force in complications of atherosclerosis such as myo-



cardial infarction [5]. High MPV was found as an independent 
predictive factor for myocardial infarction [6]. 

In the current study we focused on high MPV discovered in-
cidentally and the possibility to link this parameter to coronary 

or hemoglobin A1c [HbA1c] 5.8–6.4), and metabolic syndrome. 
Approximately one-third of U.S. adults have this diagnosis. To 
diagnose metabolic syndrome, a person must have at least 3 of 
these 5 conditions: obesity with a large belly, increased blood 
pressure, high blood sugar, high triglycerides, low high-density 
lipoproteins-cholesterol (HDL-C) [7]. Approximately 84 mil-
lion people over age 20 years in the United States have pre-dia-
betes, but 90% do not know that they have it.

This study was approved by the local ethics committee.
A cohort study was used to assess the diagnostic value of 

high MPV discovered incidentally, in naïve patients. Naïve pa-
tients were those without any known cause of an abnormal high 
MPV greater than the upper limit of the normal range, such as 
active cardiovascular diseases and metabolic syndrome.

Our study included patients who presented to the ED for di-
verse health problems and an incidental finding of a high MPV, 
minimum value of 12 femtoliter (fl), without any etiology that 
could explain this finding (naïve patients).

Patients with diseases that could explain high MPV values or 
with an MPV value less than 12 fl (upper normal limit is 11 fl) 
were excluded.

The blood pressure, height, weight, body mass index, body 
mass percentage, waist circumference, neck and thigh circumfer-
ence, and blood pressure values of the patients were measured. 
The blood tests that were performed included: CBC, glycated he-
moglobin A1c (HbA1c), fasting glucose, renal and liver function 
tests, lipid profile including total cholesterol, HDL-C, low density 
lipoprotein (LDL), triglycerides, and high sensitivity chronic re-
active protein (hs-CRP). Transthoracic echocardiography (TTE) 
and exercise stress test were also performed. Obtained data 
during the research period were compared with the same data in 
the general population. The population included 47% males and 
53% were females. The mean age was 41 ± 8 years (range 28–58 
years); ethnicity was 10% Ashkenazi Jews, 43% Sephardi Jews, 
and 43% Arabs (Muslim, Christian, and Druse).

In this study we tested the correlation between a high MPV 
(above upper normal limit which is 11 fl) and markers of cardio-
vascular disease, ischemia, and inflammation. The study popu-
lation included 792 consecutive patients presenting to the ED 
with an MPV above 12 fl (unquestionably above normal upper 
limit of 11 fl) and without any apparent cause for high MPV. 
Of these enrollees, 177 were naïve (those with high MPV but 
without a clear etiology). Only 45 patients were compliant with 
undergoing supplementary tests for the exploration of diabetes 

mellitus, metabolic syndrome, or coronary artery disease.

The database of the study population included: gender, age, re-
ligion, smoking history, and a family history of ischemic heart 
disease, stroke, or diabetes mellitus.

The mean MPV value in the subjects group was 12.38 fl 
[Figure 1]. The study comprised 45 patients. Their laboratory 
and health background characteristics are shown in Table 1 and 
Table 2. Compared to the Israeli general population (according 
to data of Israeli Institute of Statistics), there was a higher in-
cidence of metabolic syndrome in our research group (26.7%) 
than in the general population (17%) (  = 0.030) and a non-sta-
tistically significant tendency of pre-diabetes (24.4% compared 
with 15%,  = 0.065) [Table 2]. We found a correlation between 
MPV and blood fasting glucose level (  = 0.026, R = 0.293) 
and a negative correlation between MPV and HDL levels (  = 
0.041, R = -0.262) [Table 3]. We did not find statistically signifi-
cant correlations with body mass index (BMI), total cholesterol, 
HbA1c, low density lipoprotein, high density lipoprotein, tri-
glycerides, or CRP. Eight patients were diagnosed with diastolic 
dysfunction on TTE (six with grade I and two with grade II), 
although they all had a normal exercise stress test [Table 4]. 
One female patient had a positive stress test. She had a normal 
echocardiogram and was diagnosed only with hyperlipidemia.

Mean MPV value in the control group was 12.0 and 12.7 in 
patients with increased blood sugar level (  = 0.005). Only one 



patient was diagnosed with diabetes mellitus (2.2%, similar to 
the 3% incidence in Israeli population). A diagnosis of cardio-
vascular diseases was ruled out in the study group, as 98 % of 
exercise stress tests were within normal limits, without evidence 
of ischemia. There was no correlation between MPV value and 
the time of stress.

According to the World Health Organization, cardiovascular 
diseases are the major cause of mortality in the word. In 2012, 
17.5 million people died of cardiovascular diseases, 31% of all 
deaths. Primary and secondary prevention which involve early 
detection and appropriate treatment of patients with risk factors 
is the correct way to approach cardiovascular diseases. MPV is 
the often overlooked more than other CBC indices; however, it 
can be calculated from every CBC result. CBC is the most fre-
quent blood test as it is calculated by the automatic CBC appa-
ratus. Unfortunately, it is underutilized in the common practice. 
MPV increases above the upper limit of normal range in diverse 
situations, such as when the incidence of young platelets is in-
creased due to accelerated destruction or generation of platelets, 
as in systemic lupus erythematosus, idiopathic thrombocytopenic 
purpura [8], drug-induced thrombocytopenia, or disseminated in-
travascular coagulation [9]. High MPV may be associated with 
diverse diseases such as acute myocardial infarction, ischemic 
heart disease [10], cerebrovascular ischemia, and cerebrovascular 
accident (stroke) [12]. High MPV was also described as accompa-
nying diseases with vascular risk factors such as diabetes mellitus 
[12], hypercholesterolemia [13], and heavy smoking [14]. Other 
diseases with possible high MPV are chronic renal failure treated 
by erythropoietin [15,16], autoimmune diseases like ankylosing 
spondylitis, rheumatoid arthritis [17], preeclampsia [18], and de-
compensated heart failure [19]. In these situations MPV does not 
aid in diagnosis, but rather in monitoring of the disease.

Usually, in diverse studies, the MPV value is indeed higher 
in different situations, compared with a control group, but both 
patient and control values are within normal range. This fact is 
important from a theoretical point of view, but usually without 
practical significance.



The importance of a high MPV score may be an indicator of 
early diagnosis of metabolic syndrome or un-diagnosed diabetes 
mellitus. These two diagnoses are the most frequent diseases as-
sociated with high MPV and are risk factors for cardiovascular 
diseases. We did not find that MPV is a predictive factor for the 
presence of cardiovascular diseases, but is a predictor of pre-di-
abetes and metabolic syndrome.

Our study cohort was small and further large scale studies are 
necessary. A statistically significance was found only in the case 
of metabolic syndrome and the study group and only a trend in 
the case of pre-diabetes and the research group. If the research 
group was larger then it would be possible to reach a statistically 
significant value. Regarding the role of MPV as a biomarker 
predicting cardiovascular diseases, we mean that in contrast 
with previous publication we cannot confirm the role of MPV 
as predictor of cardiovascular diseases. This finding can be also 
due to the limited size of the study group. Our results are not 
the only example in medical literature experiencing discordance 
among different studies.

Since there were a limited number of patients in the study, 
it was not possible to divide and calculate by different sexes or 
ages groups. 

Our findings demonstrate that a coincidental finding of a high 
MPV value in a healthy naïve patient can be used as a screening 
marker for pre-diabetes and metabolic syndrome and it does not 
predict the presence of cardiovascular diseases. Our findings 
suggest that every patient with a baseline high MPV should be 
screened for glycated hemoglobin and for the presence of a met-
abolic syndrome. 
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