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Abstract

Objective: To investigate the diagnostic importance of mean platelet volume (MPV) on acute pulmonary embolism (APE)
in the emergency Department (ED).
Methods: Subjects were selected from patients admitted to ED with clinically suspected APE. Demographic, anthropometric
and serologic data were collected for each patient.
Results: A total of 315 consecutive patients were analyzed, including 150 patients (53.44 ± 15.14 y ; 92 men/58 women)
in APE group and 165 patients (49.80 ±13.76y; 94 men/71 women) in the control group. MPV in the APE group was
signiﬁcantly higher than in the control group (9.42±1.22 fl vs. 8.04±0.89 ﬂ, p<0.0001). The best cut-off values for MPV
when predicting APE in patients with clinically suspected APE presenting at the ED were 8.55 fl (sensitivity 82.2%; specificity
52.3%).
Conclusions: MPV is a helpful parameter for the diagnosis of APE in ED, for the first time in the literature.
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Introduction
Acute Pulmonary Embolism (APE) is one of the
serious diseases in the emergency department (ED)
with high mortality diseases estimates of up to 10%
1
. The diagnosis of APE can be very difficult in the
ED and the waiting time for a first appointment in
ED before starting special treatment can be very long.
The diagnosis of APE can be difficult because of the
nonspecific signs and symptoms, which include cough,
dyspnea, tachypnea, hemoptysis and pleuritic chest
pain. Some blood parameters, echocardiography and
computed tomography can be used for the diagnosis
of APE in ED2,3. We know that an ideal diagnostic test
should be accurate, safe, readily available, and costCorrespondence author:
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effective and should have wide spread acceptance. At
present, none of the available diagnostic tests meets all
these criteria.
The mean platelet volume (MPV) is potentially one of
the most important biomarkers of platelet activity and
calculated by automatic blood count equipment during
routine blood counts 4. MPV is an indicator of platelet
activation and there is strong evidence indicating that
MPV is an important variable and that larger platelets
have a higher thrombotic potential5,6. Elevated MPV
has been recognized as an independent risk factor
for different clinical conditions7-9. Recently, previous
studies clearly showed that MPV was associated with
acute deep venous thrombosis (DVT) and high levels
of MPV might increase the specificity of D-dimer for
exclusion of DVT10,11. APE is a common complication
of DVT, 50% of APE cases arise from thrombus in the
deep venous system of the lower extremities12. In this
aspect, MPV may have association with APE 13. In one
study, MPV was found to be an independent predictor
of early death in APE 14 and another study speculated
that it can be used for the determination of disease
severity 15.
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However, to the best of our knowledge, studies to
evaluate the early time diagnostic importance of MPV
in APE patient has not been reported in the literature
previously. Consequently, the aim of this study was
to investigate whether there is an association between
MPV and APE in the ED.

services between January 2008 and December 2012.
This study was approved by the ethics committee of
Abant Izzet Baysal University Medical School.

In this period, the files and records of 892 cases
evaluated with the pre-diagnosis of APE were reached.
Methods
Three hundred sixty-two of these cases were excluded
This retrospective study was conducted in Abant Izzet due to missing information; two hundred fifteen cases
Baysal University Education and Research Hospital. were excluded due to the exclusion criteria. Recruitment,
Polyclinic and admission files as well as automation exclusion, and subsequent grouping of all patients are
system records of patients admitted to the emergency shown in the flowchart (Figure 1).
Figure 1. Recruitment, exclusion, and subsequent grouping of all patients
ients.

A total of 315 consecutive patients who had been
admitted to the Abant University Education and
Research Hospital emergency clinic with clinically
suspected APE (pain/sudden-onset dyspnea in the past
week) were recruited to participate in the study, and
who had fulfilled the inclusion criteria, were enrolled.
APE was confirmed by thoracic multislice computed
tomography showing complete or partial filling defect
in pulmonary branches or by ventilation/perfusion
pulmonary cintigraphy showing a high probability of
PTE. One hundred sixty five patients who presented
to the emergency unit with dyspnea and who had a
previous diagnosis of APE were excluded from the
APE diagnosis group and used as the control group.
51 patients have been put into intensive care unit,
while 99 patients have been placed in the Chest disease
department service.

pacemaker implantation, atrial flutter or fibrillation,
peripheral vascular diseases, pulmonary or neurological
disease, pericarditis, malignancy, infection, pregnancy,
overt hypothyroidism or hyperthyroidism, chronic
renal or hepatic disease and overt/active hematological
disorders.
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Age, gender, leukocyte and thrombocyte counts at
the time of hospital admission, and MPV values were
recorded. The MPV was determined on arrival at the
ED through the brachial vein, collected into tubes
containing ethylenediaminetetraacetic acid (EDTA).
These blood samples were analyzed within 1 hours of
venipuncture with an automatic blood counter a Sysmex
XT 2000i (Roche Diagnostics, Tokyo, Japan) used for
whole blood analysis. The expected values for MPV in
our laboratory ranged from 7.0 to 12.0 fl. The analytic
coefficient of variation for MPV ranged from 2.2 to
The exclusion criteria’s were as follows: age>65, 1.1%.
coronary artery diseases, acute coronary syndrome,
congestive heart failure, significant valvular heart disease, The results are presented as mean ± SD or frequency
(percentage) as appropriate. A χ 2 tests or Fisher exact

test, as appropriate, was used for the statistical analysis
of categorical variables. Continuous variables were
compared using by using the Student t test or Wilcoxon
rank sum test as appropriate. One-way analysis of
variance (ANOVA) with Fisher LSD comparisons was
used to compare more than two parametric variables.
The variables with univariate comparisons of p<0.05
between APE and control group were eligible for
inclusion in an entry selection multiple logistic regression
model, which identiﬁed the clinical factors in the ED
that were potential predictors of APE. To determine
the accuracy and respective best cut-off values of MPV
for predicting APE, the receiver operating characteristic
(ROC) curves and their corresponding areas under the

curve were used. A p value of <0.05 was considered
statistically signiﬁcant. A common statistical package
(SPSS 17.0 for Windows; SPSS, Chicago, Illinois, USA)
was used to perform all statistical tests.
Results
150 patients 53.44 ± 15.14 (92 men 58 women) with
pulmonary embolism diagnosis (APE group) and 165
patients 49.80 ±13.76 (94 men and 71 women) without
pulmonary embolism diagnosis (Control group) have
been included in the study.
The demographic and clinical characteristics of the
study patients are depicted in table 1.

Table 1. The baseline characteristics of the patients.
Table 1. The demographic and clinical characteristics of the study patients

Age (years)
Sex (male/%)
Hypertension (%)
Diabetes (%)
Smoking (%)
DVT history (%)
Ischemic
Heart
Disease (%)

APE
(n= 150)

Control
(n=165)

P

53.44 ± 15.14

49.80 ±13.76

0.231

92/ 61.3%
39.4 %
18.3 %
47.3 %
8.2 %
13.2 %

94/ 56.9%
31.1 %
14.2 %
28.3 %
3.2 %
11.2 %

0.152
0.089
0.072
0.012
0.031
0.061

The measured hematological parameters are presented in Table 2.
Table 2. The measured hematological parameters of both groups
Platelet (x10 /L)
9

MPV (fL)
Hgb (g/dL)
Hct
WBC (x109/L)
RDW
D-Dimer

APE
n= 150
286.5±33.5

Control
n=165
281.5±35.8

0.435

9.42±1.22

8.04±0.89

0.000

12.0±1.2
35.32±3.71
7.71±2.43
14.08±1.57

12.1±1.4
35.93±2.79
7.68±1.81
13.97±1.12

0.563
0.716
0.756
0.134

4.98±9.6

0.62±0.18

0.000

P

In terms of the focus of the study, hemoglobin, groups. MPV in the APE group was signiﬁcantly higher
neutrophil count, mean corpuscular volume (MCV), than in the control group (9.42±1.22 fl vs. 8.04±0.89 ﬂ,
red cell distribution width (RDW), platelet, white blood p<0.0001; ﬁgure 2).
cell (WBC), and lymphocyte counts were similar in both
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Figure 2. The MPV levels of two groups (1: APE 2: Control).

adjusting for demographic and all hematologic factors
(age, gender, smoking, D-dimer, white blood cell count,
hemoglobin, hematocrit, neutrophil count, MCV, RDW,
78.00) in APE group, 0.62±0.18 (median; 0.29. MPV, leucocyte count and platelet count), it was found
minimum; 0.00 maximum; 0.96) in control group. that just MPV and D-dimer showed significance in
Statistically significant difference has been observed a binary logistical regression model (7.497, 95% CI
between the groups (p<0.05).
(6.712 to 10.325), p=0.012; 1.070, 95% CI 1.019–1.124,
p=0.0069, respectively ).
In order to assess the potential independent predictors
of SVT in patients with palpitation, multiple logistical The ROC curve analysis of MPV when predicting APE
regression analysis was performed and included data in patients with clinically suspected APE (pain/suddenyielding significant differences (p<0.05) between the onset dyspnea in the past week) were constructed and
APE group and the control group individually. After the areas under the curve was found to be 0.634 (95%
CI 0.596 to 0.702, p=0.023; figure 3).
The D-dimer levels of the patients were as follows:
4.98±9.6 (median; 2.74 minimum; 1.01 maximum;

Figure 3. ROC curve analysis.
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The best cut-off values for MPV when predicting APE
in patients with clinically suspected APE presenting
at the ED were 8.55 fl (sensitivity 82.2%; specificity
52.3%).

Discussion
This study clearly demonstrated that MPV was significantly higher in patients with APE in ED than in
control subject. In addition, we showed that MPV was
an independent predictor of APE. To the best of our
knowledge, this the first study that evaluate the relationship between MPV and APE in ED.
Previous studies have shown that MPV is a marker
of platelet function and is positively associated with
indicators of platelet activity5-7,9. Recently, clearly known
that increased MPV is shown more reactive platelets.
We also known that increased in MPV is closely
correlated with thrombosis and to reflect thrombosis
burden in different condition and increase in MPV
has been identified as an independent risk factor of
recurrent vascular events 9-11,16. Previous studies showed
that there is the hypercoagulable/prothrombotic state
in APE, which is also important in development of
thrombosis 17. Together with this, APE is a frequent
and sometimes mortal complication of deep venous
thrombosis, 50% of APE cases arise from thrombi in
the deep venous system of the lower extremities12. With
this aspect, the pathophysiologic relationship with APE
and MPV is to be expected. The result of this study,
clearly demonstrated the relationship between APE and
MPV, first time in the literature. Therefore, increased
MPV could be regarded as a diagnostic marker for APE
in emergency department.

pulmonary angiography tomography, conventional
chest angiography, and magnetic resonance are used
for the diagnosis of acute pulmonary embolism in
emergency units 20. These examination methods may
not be performed in every center and they are expensive
and time-consuming methods. The ideal diagnostic test
should be accurate, safe, readily available, and costeffective and should have wide spread acceptance. MPV
is a parameter easily calculated by automatic blood
count equipment during routine blood counts in all ED
services. However, most of time MPV is not generally
taken into consideration by physicians. Here, we
observed that MPV was significantly higher in patients
with APE in ED than in control subject. Also, this study
concluded that MPV was an independent predictor of
APE. We hypothesis that all of these relation can be
helpful in ED for the diagnosis of SVT. MPV may be
used at higher levels for PE diagnosis algorithms.

Limitation
The main limitation of our study was the small sample
size. A small sample size can result in low statistical
power for equivalency testing, leading to false-negative results. However, establishing a study group without comorbidities is difficult. Second, our study had a
cross-sectional design. Future prospective much larger
multicenter studies are required to confirm our results.
Because of the retrospective nature of data collection,
echocardiographic parameters were not obtained concomitantly with blood sampling. Also, we were unable
to evaluate some factors, such as hormone replacement
therapy and some drugs, which have been effected to
the MPV, because data on these variables were not collected. We had no exact information about the time of
blood sampling in the ED. The heart rhythm and rate
APE is a life threatening disease, with approximately at the time of baseline blood sampling was not fully
10% mortality rate 18. It is difficult to preview the risk known. Together with it, we cannot apply our results
and to evaluate the APE patients in clinical practice. for general population due to the broad exclusion criAPE diagnosis is complicated because there are many teria.
symptoms and observations at the application 19. APE’s
are the most common encountered diseases seen in Conclusion
emergency department. The clinical scoring algorithms, The present report is the first study evaluating the relaserum tests, ECG, chest radiography, echocardiography, tionship between MPV and APE in ED. Consequently,
lower extremity Doppler ultrasonography, nuclear the present study described that MPV is a helpful paventilation-perfusion cintigraphy, computer-assisted rameter for the diagnosis of APE in the emergency department, for the first time in literature.
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