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a b s t r a c t

Objectives: Recurrent epistaxis is one of the most common causes of emergency department visits.
Although several localized and systemic conditions has been described, the exact cause is unknown in
the majority of cases. In our study, we aimed to determine the effect of mean platelet volume (MPV) and
red blood cell distribution width (RDW) levels on recurrent epistaxis.
Method: One hundred and thirty six patients with recurrent epistaxis and 170 healthy cases as control
group were included in the study. Demographic data, vital signs and the results of complete blood counts
were recorded. The patients who had clinical conditions that might affect the levels of MPV or RDW,
were excluded. MPV and RDW levels were compared between the two groups.
Results: The median level of MPV was 7.6 fL (IQR25e75%: 7.1e8.4) in the study group and 8.2 fL (IQR25
e75%: 7.8e8.9) in the control group (p< 0.001). The median levels of RDW were found in the patient and
control groups in order %15.4 (IQR25e75%: 14.5e15.4) and %14.3 (IQR25e75%: 13.4e15.4) (p < 0.001).
Systolic blood pressure, leukocyte count, age, sex, RDW and MPV levels that were variables with p
levels<0.2, were included in the multivariate analyses. It was determined that high RDW levels increased
epistaxis (p < 0.001; OR:1.89 [95% CI:1.53e2.33]) and high MPV levels decreased epistaxis (p < 0.001;
OR:0.54 [95% CI:0.39e0.72]).
Conclusion: Low MPV and high RDW levels caused an increased bleeding tendency in patients with
recurrent epistaxis. Although exact mechanism is not known, referring those patients for the assessment
of etiologic causes would be proper.
Copyright © 2018 The Emergency Medicine Association of Turkey. Production and hosting by Elsevier B.V.

on behalf of the Owner. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Epistaxis is one of the most common causes of bleeding which is
managed and treated in emergency departments frequently.
Although it has been described several localized conditions (such as
digital trauma, allergic rhinitis, nasal septal deformity, septal per-
forations, nasal sprays with antihistaminic or steroid, nasal foreign
bodies, aneurysm, nasal papilloma, adenocarcinoma) and systemic
conditions (such as hypertension, clotting disorders, bleeding

diathesis, vascular and cardiovascular diseases), the cause of
epistaxis are unknown in the majority of cases.1

Several studies have been published recently that research
whether there are any relationships between epistaxis and various
blood parameters, the most obvious of which are mean platelet
volume (MPV) and red blood cell distribution width (RDW).2e4 It
was revealed that high MPV values lower the frequency of
epistaxis.2 Platelets are made up of megakaryocytes in the form of a
disc and responsible for coagulation. MPV value is one of the
important parameters that determine the function of platelet. MPV
is an important variable, and in metabolic and enzymatic aspects,
big platelets were shown to be more active than small platelets.5

Big platelets involve more prothrombic factors, such as throm-
boxane A2, beta-thromboglobulin, and adhesion molecules.
Thromboxane A2 functions in the aggregation of vasoconstrictors
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and platelets.6e8 Increased MPV value is associated with shortened
bleeding period.9 It has also been reported that increase in platelet
volume is associated with acute myocardial infarction (AMI), acute
cerebral ischemia and transient ischemic attacks.6e8 RDW value is a
criterion for the variability in the erythrocyte population.10

Increased RDW can be seen in a large number of diseases which
cause reticulocytes to be released into circulation before matura-
tion. As well as being the distinctive diagnosis of anemia, increased
RDW values were found to be associated with heart failure, car-
diovascular events, celiac disease and inflammatory intestinal dis-
ease activity.11 Also, increase in RDW level was determined to be
associated with increased inflammatory markers.12,13

In this study, our purpose is to find out whether there is any
relationships between recurrent epistaxis and MPV and RDW
values.

2. Material and methods

2.1. Study design

This retrospective, case-contol study was conducted by exam-
ining the files of the patients whowere presented to the Emergency
Department of Keçi€oren Training and Research Hospital between
November 15, 2014 and November 15, 2015 due to epistaxis.
Approval from the local ethical committee was obtained before the
study began. The presentation of the patients to hospital with
epistaxis at least twice during the previous year was considered as
recurrent epistaxis. Demographic data of these patients, their vital
signs and the results of their complete blood count were recorded.
The patients aged under 18 and over 65, those with traumatic
epistaxis, pregnant women, the patients with diseases that may
lead to changes in MPV and RDW parameters (diabetes mellitus,
hypertension, anemia, bleeding disorders, cardiovascular diseases,
stroke, peripheric vascular diseases, acute infections, thyroid dis-
orders, chronic inflammatory skin diseases, malignancy and
chronic drug use) were excluded from the study. The control group
was composed of healthy individuals at similar ages and with
similar genders, presented to the primary care physician for routine
control.

2.2. Statistical analyses

Statistical analyses were performed using SPSS version 15.0
(SPSS, Inc., Chicago, IL, USA). The Shapiro-Wilk test was used to
assess the normal distribution of the variables. The data consistent
with the normal distribution were expressed as mean± standard
deviation (SD), and those that were not consistent were expressed
as median and 25% and 75% quarters (IQR). Pearson chi-square test
was used for the comparison of categorical data between the
groups, Student-T test was used for the comparison of parametric
continuous data and Mann-Whitney-U test was used for non-
parametric data. The variables with a p value under 0.2 as well as
age and gender were included in the model for a multivariable
regression analysis. Of these variables, the ones that could correlate
with each other were evaluated with Spearman correlation test.
The suitability of the model was assessed with Hosmer-Lemeshow
test. p< 0.05 was considered statistically significant.

3. Results

In total, 136 patients and 170 control cases were included in the
study. 76 patients (55.3%) were male in the patient group, while
there were 94 males (55.3%) in the control group. The median age
was 38.5 (IQR25e75%: 23.0e51.0) in the patient group and 35
(IQR25e75%: 27.0e46.2) in the control group. No statistically

significant difference was detected between the groups (p¼ 0.6).
Demographic data and vital signs of the patients are shown at
Table 1.

When whole blood count parameters were examined, MPV
median value was found to be 7.6 fL (IQR25-75%: 7.1e8.4) in the
patient group and 8.2 fL (IQR25-75%: 7.8e8.9) in the control group.
There was a statistically significant difference between the groups
(p< 0.001). Similarly, RDW median value was 15.4% in the patient
group (IQR25-75%: 14.5e15.4) and 14.3% in the control group
(IQR25-75%: 13.4e15.4). There was also a statistically significant
difference between the groups (p< 0.001). The other whole blood
count parameters which a statistically significant difference was
detected between the groups were hemoglobin (p¼ 0.010), he-
matocrit (p¼ 0.002) and MCV (p< 0.001). No statistically signifi-
cant difference was found between the other variables (Table 2). A
multivariable regression analysis was conducted in order to
determine the effects of these parameters on epistaxis. Systolic
blood pressure, leukocyte, RDW, MPV values with p� 0.2 as well as
age and gender were included in this multivariable analysis. It was
found that a high RDW value increased epistaxis (p< 0.001;
OR:1.89 [95% CI:1.53e2.33]) and a high MPV value decreased it
(p< 0.001; OR:0.54 [95% CI:0.39e0.72]) (Tables 3 and 4).

4. Discussion

The most important result of this study is that MPV value in the
patients who were presented to the emergency department with
epistaxis, was lower than that of the healthy controls, whereas
RDW value in patients with epistaxis was higher. We found that a
high MPV value decreased epistaxis by 0.54-fold (OR:0.54 [95%
CI:0.39e0.72]), while a high RDW value increased epistaxis by 1.89-
fold (OR:1.89 [95% CI:1.53e2.33]). We believe that a lowMPV value
and a high RDW value could be predictive for recurrent epistaxis.

RDW is an indicator showing the variability of the sizes of red
blood cells in circulation. The increase in RDW value, which tradi-
tionally suggests the presence of anemia, in fact shows that the
heterogeneity of erythrocyte size in the peripheral blood. Conse-
quently, studies have been conducted to show that RDW value is
associated with several vascular incidents. In a study by Çetin et al.,
the patients with stable coronary arterial disease and the cases with
normal coronary arteries in their angiography were compared, and
they reported that a high RDW value was associated with the
spread and severity of coronary arterial disease.14 In another study,
a correlation between a high RDW value and atherosclerosis of
carotid artery was established in patients with hypertension.15

Some of the researchers found that a high RDW value could be a
reflection of chronic inflammation that might lead to vascular in-
cidents.12,13 In other studies, the existence of a correlation between
celiac disease and the activity of inflammatory intestinal disease
gives support to the idea that a high RDW value might hint the
presence of inflammation.11,16 It was noted that the effect of
inflammation on erythropoiesis and the half-life of erythrocytes in
circulation could lead to a high RDW.17 The only study which
identified lower RDW values in patients with recurrent epistaxis
than in normal population, belongs to Kemal et al.2 However, in
contrast to this result, we found that high RDW values increased
epistaxis episodes by 1.89-fold (p< 0.001; OR:1.89 [95%
CI:1.53e2.33]) in our study. Just as in the recurrent hidden
gastrointestinal bleedings in colorectal carcinomas, an increased
blood loss that might result from recurring epistaxis attacks could
increases erythropoiesis, which might be the reason why we
identified high RDW values in these patients.

MPV is one of the most important markers to show the function
and activity of platelets. Increased MPV value is associated with
shortened bleeding period.9 Big platelets aremore active than small
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