Rauf Oğuzhan KUM, MD; Fatma Cemre Sazak KUNDİ, MD; Müge ÖZCAN, MD; Yavuz Fuat YILMAZ, MD; Nurcan
YURTSEVER KUM, MD; Adnan ÜNAL, MD
White Blood Cell Count To Mean Platelet Volume Ratio: A Novel Marker For Obstructive Sleep Apnea

KBB-Forum
2017;16(1)
www.KBB-Forum.net

CLINICAL STUDY

WHITE BLOOD CELL COUNT TO MEAN PLATELET VOLUME RATIO: A
NOVEL MARKER FOR OBSTRUCTIVE SLEEP APNEA
Rauf Oğuzhan KUM1, MD; Fatma Cemre SAZAK KUNDİ1, MD; Müge ÖZCAN2, MD; Yavuz Fuat
YILMAZ1, MD; Nurcan YURTSEVER KUM1, MD; Adnan ÜNAL1, MD
1

Ankara Numune Eğitim ve Araştırma Hastanesi, Kulak Burun Boğaz Hastalıkları, Ankara, Turkey 2Ankara Numune Eğitim ve
Araştırma Hastanesi ve Hitit Üniversitesi, Kulak Burun Boğaz Hastalıkları, Ankara, Turkey

SUMMARY
Objective: The aim of this study was to investigate the association between white blood cell count to mean platelet volume (MPV) ratio
(WMR) and other complete blood count (CBC) parameters with obstructive sleep apnea syndrome (OSAS).
Materials and Methods: This cross-sectional historical cohort study was performed on 244 patients who were diagnosed as OSAS and a
control group consisted of 80 individuals with simple snoring. Patients with OSAS were also divided into 3 groups according to severity of
the disease. The groups were compared for WMR and the other CBC parameters, and the correlations between WMR and polysomnography
(PSG) findings were investigated as well.
Results: The mean WMR and mean neutrophil to lymphocyte ratio (NLR) were significantly higher in patient groups compared with the
control group (p = 0.001, p = 0.001, respectively). There was statistically significant difference between the patients groups, when the WMR
values were compared (p = 0.001). The mean WMR of mild OSAS group was significantly lower compared to the moderate and severe
OSAS groups (p = 0.004 and p = 0.001, respectively). There was a significant positive correlation between WMR and AHI, as well as
between WMR and severity of OSAS in patient group (p = 0.001 and p = 0.001, respectively). The WMR had the highest area under ROC
curve thus it thought to be more capable of discriminating the diagnosis of OSAS than the other CBC parameters. We found that WMR
showed better correlation with OSAS, compared to the other CBC parameters.
Conclusion: WMR might be used as a new and important marker in OSAS since it was found high in patients with OSAS and
significantly correlated with AHI and severity of the disease.
Keywords: Complete blood count, inflammation, neutrophil to lymphocyte ratio, obstructive sleep apnea syndrome, white blood cell
count to mean platelet volume ratio
BEYAZ KAN HÜCRESİ-ORTALAMA TROMBOSİT HACMİ ORANI: OBSTRUKTİF UYKU APNE SENDROMU İÇİN
YENİ BİR BELİRTEÇ
ÖZET
Amaç: Bu çalışmanın amacı beyaz kan hücresi-ortalama trombosit hacmi oranı (BOO) ve diğer tam kan sayımı (TKS) parametreleri ile
tıkayıcı uyku apne sendromu (TUAS) arasındaki ilişkiyi incelemektir.
Gereç ve Yöntem: Yapılan polisomnografi (PSG) sonucunda apne-hipopne indeksi (AHİ) 5 ve üzeri olan hafif, orta ve ileri derecede
tıkayıcı uyku apnesi olan 244 hasta ve basit horlaması olan 80 kişi (AHİ < 5) kontrol grubu olarak çalışmaya dahil edildi. Daha sonra TUAS
grubu hastalık derecesine göre üç gruba ayrıldı. AHİ skoru 5≤AHİ<15 olanlar hafif, AHİ skoru 15≤AHİ<30 olanlar orta ve AHİ skoru ≥30
olanlar ağır TUAS olarak gruplandırıldı. Hasta ve kontrol grubu arasında, ayrıca TUAS derecesine göre hastaların alt grupları arasında TKS
parametreleri karşılaştırıldı ve incelendi.
Bulgular: Hasta grubunda ortalama BOO ve nötrofil lenfosit oranı (NLO) kontrol grubu ile karşılaştırıldığında istatiksel olarak anlamlı
şekilde yüksekti (Sırasıyla; p = 0.001, p = 0.001). Hasta grubunda TUAS derecesine göre, ortalama NLO, trombosit lenfosit oranı (TLO) ve
ortalama trombosit hacmi (OTH) değerleri karşılaştırıldığında istatistiksel olarak anlamlı fark saptanmazken (p > 0.05), BOO değeri ile
anlamlı derecede ilişki saptandı (p = 0.001). Hastaların BOO değeri ile AHİ ve TUAS derecesi arasında istatiksel olarak anlamlı ve pozitif
yönlü ilişki vardı (Sırasıyla; p = 0.001 ve p = 0.001).
Sonuç: Bu çalışmada, BOO’nun diğer TKS parametrelerine kıyasla TUAS ile daha iyi korelasyon gösteren bir belirteç olduğunu
literatürde ilk defa gösterdik.
Anahtar Sözcükler: Tıkayıcı uyku apne sendromu, Tam kan sayımı, Beyaz küre sayısı-ortalama trombosit hacmi oranı, Nötrofil-lenfosit
oranı, İnflamasyon

INTRODUCTION
It is seen approximately in 1-5% of adults2.
Polysomnography (PSG) is the gold standard for the
diagnosis of OSAS3. It is considered that OSAS plays
a role in pathogenesis of many systemic diseases,
primarily of cardiovascular and neurologic diseases4.
Etiopathogenesis of OSAS still remains a matter of
debate but presence of local or generalized
inflammation in upper airway is obvious5.

Obstructive Sleep Apnea Syndrome (OSAS)
is a systemic disease characterized by a repetitive
respiratory arrest due to repeated obstruction of upper
airway and resultant decrease in blood oxygen
saturation during sleep1.
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lymphocyte to monocyte ratio (LMR) and eosinophil
to lymphocyte count ratio (ELR) were simply
calculated by dividing related values to each other.

Complete blood count (CBC) is a simple and
cheap laboratory method frequently used in clinical
practice. It is possible to get information about many
diseases with this test. CBC parameters, such as
neutrophil to lymphocyte ratio (NLR), mean platelet
volume (MPV), white blood cell count to MPV ratio,
can be used alone or in any combination to diagnose
many diseases or to determine the prognosis of a
disease. Several studies so far have investigated CBC
parameters to identify inflammation and thrombotic
tendency and CBC parameters were reported to be
useful6-8.

Full-night PSG was performed under the
supervision of a sleep technician during spontaneous
sleep. Alice 5 Model PSG device (Philips
Respironics, The Netherlands) was used in the study.
Electroencephalogram (EEG), submental and
bilateral tibialis anterior electromyograms (EMG),
electrooculogram (EOG), nasal airflow, thoracic and
abdominal respiratory efforts, blood oxygen
saturation (pulse oximetry) and body positions were
recorded. The PSG data were scored manually
according to the standard criteria set by the American
Academy of Sleep Medicine by an ENT physician
who had a certificate of PSG and sleep disorders.
Apnea was defined as a complete cessation of airflow
for at least 10 seconds. Hypopnea was defined as a
decrease in airflow of at least 50% accompanied by
3% desaturation and a reduction in chest wall
movement and/or arousal. The apnea-hypopnea index
(AHI) was defined as the number of apneas and
hypopneas per hour of sleep9.

Several CBC parameters, such as NLR,
platelet to lymphocyte ratio (PLR), MPV, MPV to
platelet count ratio, platelet count and white blood
cell count, were evaluated in OSAS and suggested to
provide valuable information about prognosis of the
disease 1,6. Previous studies revealed that white
blood cell count to MPV ratio (WMR) outperformed
the other CBC parameters in identification of
prognosis of cardiologic diseases8.
The aim of this study was to investigate the
association between WMR and other CBC
parameters in patients with OSAS. To our knowledge
of literature, this is the first study investigated the
elevation of WMR in OSAS.

The groups were compared for WMR and the
other CBC parameters, and the correlations between
WMR and polysomnography (PSG) findings were
investigated as well.

MATERIAL and METHODS

The study was approved by the local ethics
committee, and conducted in accordance with the
ethical principles described by the Declaration of
Helsinki. Informed consents of all participants were
obtained before the study (Project No: 885-2016).

In this cross-sectional historical cohort study,
we analyzed the medical records of 551 patients, who
admitted to a tertiary referral center with complaints
of witnessed apnea, excessive day time sleepiness
and snoring, between January 2013 and May 2016.
As a result of PSG, 244 patients with apnea-hypopnea
index (AHI) over 5 were included, along with 80
individuals with simple snoring (AHI < 5) as control
group. Patients with OSAS group were divided into
three groups according to their AHI as ‘‘Mild OSAS’’
(5 ≤ AHI < 15), ‘‘moderate OSAS’’ (15 ≤ AHI < 30)
and ‘‘severe OSAS’’ (AHI ≥ 30). A total of 227
patients were excluded from the study, 15 with active
infection,
7
with
history
of
autoimmune/rheumatologic diseases, 18 with history
of myocardial infarction, 8 with history of chronic
obstructive pulmonary disease, 22 with diabetes
mellitus, 5 with diagnosis of malignancy and 152
patients with missing data.

IBM-SPSS for Windows version 21.0
statistical software (IBM Corporation, Armonk, NY,
USA) was used for statistical analyses. Distribution
of data was analyzed using Kolmogorov-Smirnov
test. Continuous variables were expressed as mean ±
standard deviation in the analysis. Categorical
variables were expressed in percentages. Student’s ttest was used to compare the groups with normal
distribution of continuous variables, while MannWhitney U test was used to compare two groups
without normal distribution. Kruskal-Wallis test was
used to compare three or more groups without normal
distribution, while One-Way ANOVA test was used
for variables with normal distribution. Pearson
correlation test was used to evaluate correlations of
the data. To demonstrate whether CBC parameters
are capable of discriminating the diagnosis of OSAS
and grading OSAS (for AHI ≥ 15 and 30), receiver
operating characteristic (ROC) analysis was
performed, and area under curve (AUC) was

Beckman Coulter LH 750 automated
complete blood analyzer device (Beckman Coulter,
CA, United States) was used to analyze CBC
parameters. Venous blood samples were obtained in
the morning of the day which patients undergone
PSG at the night of the same day, and blood samples
were analyzed within 2 hours. WMR, PLR, NLR,
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Comparisons of CBC parameters between
the patient subgroups according to AHI score

RESULTS

Table 2 shows CBC and PSG data of the
groups by severity of OSAS. According to AHI score
of patient group; 69 patients had mild OSAS, 47
patients had moderate OSAS, and 128 patients had
severe OSAS (Table 2).

There were a total of 244 patients consisting
of 89 (35.5%) females and 155 males (64.5%) in the
OSAS group. The control group consisted of 80
people, 39 (48.8%) females and 41 (51.2%) males.
The mean ages of patients and control groups were
49.37 ± 9.90 and 33.67 ± 9.09 years, respectively.

The mean WMR of these three groups were
0.77 ± 0.19, 0.86 ± 0.23 and 0.89 ± 0.23,
respectively. WMR values did significantly differ
between two groups (p = 0.001). Compared with
moderate and severe OSAS groups, mild OSAS
group had significantly lower WMR values in paired
comparisons which preformed to determine the
difference making group (p = 0.004 and p = 0.001,
respectively). In addition, WMR values did not
significantly differ between groups of patients with
moderate and severe OSAS (p > 0.05) (Table 2).

Comparisons of CBC parameters between
the patient and control groups
Table 1 shows CBC data of patient group and
control. The mean WMR, NLR, WBC, neutrophil,
lymphocyte, monocyte and eosinophil counts were
significantly higher in patient group compared with
the control group (p = 0.001, p = 0.001, p = 0.001, p
= 0.001, p = 0.001, p = 0.001 and p = 0.017,
respectively). Other CBC parameters (ELR, LMR,
PLR, platelet count, and MPV) did not differ
significantly between the two groups (p > 0.05)
(Table 1).

Table 1. Comparisons of the complete blood cell counts between the patient and control group.

WBC (103/U)

Patient Group
(n=244)
Mean±SD
7.89 ± 1.88

Control Group
(n=80)
Mean±SD
6.34 ± 0.96

Neutrophil (103/U)

4.52 ± 1.50

Variables

3

0.001*

3.52 ± 0.66

a

0.001*

1.8-7.7

0.001*

0.9-3.22

Lymphocyte (10 /U)

2.54 ± 0.70

2.38 ± 0.53

a

Monocyte (103/U)

0.61 ± 0.32

0.52 ± 0.15

a

0.001*

0.3-0.8

Eosinophil (103/U)

0.21 ± 0.20

0.16 ± 0.11

a

0.015*

0-0.4

3

Platelet (10 /U)

a

a

Normal
Range
4.8-10.8

p

251.94 ± 58.02

246.87 ± 46.61

a

0.429

150-400

0.053

7-12

0.001

MPV(fl)

9.74 ± 5.58

10.46 ± 0.90

a

Age (years)

49.37±9.90

33.67±9.09

a

Female

89 (%35.5)

39 (%48.8)

Male

155 (%64.5)

41 (%51.2)

WMR

0.85 ± 0.23

0.61 ± 0.11

a

0.001*

NLR

1.89 ± 0.87

1.54 ± 0.43

a

0.001*

ELR

0.08 ± 0.08

0.07 ± 0.05

a

LMR

4.51 ± 1.57

5.12 ± 3.18

a

0.103

PLR

106.11 ± 37.23

108.49 ± 30.63

a

0.569

Independent Sample T Test

0.149

*p<0,05

ELR: Eosinophil-to-lymphocyte ratio, MPV: Mean platelet volume, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio,
PLR: Platelet-to- lymphocyte ratio, WBC: White blood cell, WMR: White blood cell-to-mean platelet volume ratio.
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Table 2. Comparisons of the complete blood cell counts and polysomnography findings according to AHI scores.
1

5 ≤ AHI < 15
(n = 69)

2

15 ≤ AHI < 30
(n = 47)

Binary
Comparison
s

3

AHI ≥ 30
(n = 128)
p

Mean ± SD

Mean ± SD

b

p

Mean ± SD
1-2

a

WMR

0.77 ± 0.19

0.86 ± 0.23

0.89 ± 0.23

a

0.001**

Min O2

81.92 ± 9.32

81.38 ± 6.64

70.52 ± 13.89

a

0.001**

ST₉₀

19.55 ± 50.77

15.14 ± 41.99

74.33 ± 104.41

a

0.001**

NLR

1.88 ± 0.81

1.86 ± 0.69

1.91 ± 0.95

a

1.000

ELR

0.07 ± 0.05

0.07 ± 0.05

0.09 ± 0.09

a

0.184

LMR

4.62 ± 1.59

4.74 ± 1.80

4.37 ± 1.45

a

0.565

PLR

113.01 ± 40.36

102.12 ± 34.14

103.85 ± 36.34

a

0.231

WBC (103/U)

7.23 ± 0.15

7.97 ± 0.19

8.22 ± 0.19

c

0.002*

Neutrophil (103/U)

4.14 ± 0.13

4.60 ± 0.15

4.69 ± 0.15

c

0.044*

Lymphocyte (103/U)

2.3 ± 0.68

2.55 ± 0.65

2.62 ± 0.72

c

0.046*

Monocyte (103/U)

0.53 ± 0.13

0.58 ± 0.19

0.66 ± 0.41

c

0.018*

Eosinophil (103/U)

0.16 ± 0.10

0.19 ± 0.11

0.24 ± 0.25

c

0.014*

Platelet (103/U)

249.02 ± 56.64

249.38 ± 66.18

254.46 ± 55.89

c

0.778

MPV(fl)

9.57 ± 1.53

9.48 ± 2.46

9.92 ± 7.49

a

0.592

Kruskal Wallis Test

b

Mann Whitney U Test

c

One Way ANOVA Test

**p<0.01

p=0.004*
p=0.001*
2-3
p=0.519
1-2
p=0.072
1-3
p=0.001*
2-3
p=0.001*
1-2
p=0.058
1-3
p=0.001*
2-3
p=0.001*
1-3

*p < 0.05

AHI: Apnea hypopnea index (ev/hr), ELR: Eosinophil-to-lymphocyte ratio, Min O2: Minimum O2 Saturation, MPV: Mean
platelet volume, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to- lymphocyte
ratio, ST₉₀: Sleep time with oxygen saturation below 90% (minutes), WBC: White blood cell, WMR: White blood cell-tomean platelet volume ratio.
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correlation between severity of OSAS and ST90. Min
O2 and ST90 values did not significantly differ
between groups of patients with mild and moderate
OSAS (p > 0.05) (Table 2).

There was a statistically significant and
positive correlation between the WMR and AHI as
well as WMR and severity of OSAS (p = 0.001; r =
0.263 and p = 0.001; r = 0.219, respectively) (Figure
1, Table 3).

No statistically significant difference was
found in the patients group according to severity of
OSAS in terms of mean NLR, ELR, LMR, PLR,
platelet count, and MPV values (p > 0.05) (Table 2).

The mean minimum oxygen saturation (Min
O2) values for these 3 groups were 81.92 ± 9.32,
81.38 ± 6.64 and 70.52 ± 13.89, respectively. The
mean sleep time with oxygen saturation below 90%
(ST90) for these 3 groups were 19.55 ± 50.77, 15.14
± 41.99 and 74.33 ± 104.4 minutes, respectively.
There was statistically significant difference between
groups, when Min O2 and ST90 values were
compared (p = 0.001). According to paired
comparisons to determine the group that made
difference, Min O2 and ST90 values of patients with
severe OSAS were statistically significantly different
from values of patients with mild and moderate
OSAS; there was a negative correlation between
severity of OSAS and Min O2, and positive

Mean WBC, neutrophil, lymphocyte,
monocyte and eosinophil counts did significantly
differ between groups regarding severity of OSAS (p
= 0.002, p = 0.044, p = 0.046, p = 0.018, and p =
0.014, respectively) (Table 2).
The WMR had the highest area under ROC
curve thus it thought to be more capable of
discriminating the diagnosis of OSAS (AUC for AHI
≥ 15 = 0.631 and AHI ≥ 30 = 0.719) than WBC,
MPV, PLR and NLR (Figure 2).

Table 3. The correlation coefficients and p values among the AHI, severity of OSAS and WMR.
N=244
WMR

AHI

Severity of OSAS

r

0.263

0.219

p

0.001*

0.001*

r:Pearson correlation coefficient *p < 0.01
AHI: Apnea-hypopnea index, OSAS: Obstructive Sleep Apnea Syndrome, WMR: White blood cell-to-mean platelet
volume ratio

Fig 1: Correlations between the apnea hypopnea index (AHI) and white blood cell-to-mean platelet volume ratio (WMR)
among the groups.
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Fig 2: Receiver operating characteristic curves of the white blood cell (WBC), mean platelet volume (MPV), white blood cell
count to mean platelet volume ratio (WMR), platelet to lymphocyte ratio (PLR) and neutrophil to lymphocyte ratio (NLR)
according to the apnea hypopnea index (AHI) thresholds.

Inflammation begins with the release of
various proinflammatory cytokines (TNF-α, VEGF,
IL-1, IL-6 and etc.) from relevant blood cells.
Various cells, such as white blood cells, neutrophils,
lymphocytes, platelets, monocytes and eosinophils,
play a specific role in this process5.

DISCUSSION
In this study, we demonstrated WMR first in
literature as an indicator shows better correlation with
OSAS, compared to other CBC parameters (NLR,
MPV, PLR, LMR, ELR, WBC, neutrophil,
lymphocyte, and platelet counts).

Several studies conducted using OSAS and
CBC parameters are present in the literature. In those
studies, associations of both severity of the disease
and comorbid diseases like accompanying
cardiovascular diseases, were investigated4,5,14,15.
However, those studies have conflicting results.

The etiopathogenesis of OSAS is still unclear
and it may cause various morbidities like
cardiovascular and neurologic diseases10. In OSAS,
there is an increased systemic inflammation. It is
thought that inflammation is triggered by repeated
obstruction of upper airway, vascular endothelial
injury and other accompanying comorbid diseases,
and a resultant vicious cycle is created to aggravate
OSAS5. Furthermore, hypoxia and re-oxygenation
generated by repeated obstructions of upper airways
were reported to increase in systemic inflammation,
sympathetic activation and oxidative stress11.

Koseoglu et al. investigated the association
of NLR and PLR with OSAS and they reported that
there was no significant difference between patient
and control groups for NLR value; however, PLR
value was significantly lower in patient group
compared to the control group1.

In a rat model, Nacher et al. reported that,
recurrent obstructive apneas cause endothelial cell
activation, suggesting the onset of an inflammatory
response12. Another study, reported that the upregulation of inflammatory mediators induced by
recurrent obstructive apneas may lead cardiovascular
disease13.

Gunbatar et al. reported that, there was no
significant difference for NLR values between the
patient and control group, and when compared
according to severity of OSAS, but there was a strong
relation between PLR and OSAS16. In a similar study,
PLR value was reported to associate with OSAS4.
On the other hand, Sunbul et al. reported that
there was an association between NLR and OSAS17.
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diseases in patient and control groups, while
association of MPV and OSAS is evaluated.

Also, Altıntas et al. reported that patients with severe
OSAS have higher value of NLR compared to the
patients with mild and moderate OSAS and control
group as well; however, there was no difference
between NLR values of patients with mild and
moderate OSAS and control group18.

White blood cell count is a useful
inflammatory marker in clinical practices. It is
demonstrated that the values derived from WBC like
NLR have prognostic value in many diseases, despite
white blood cell count is within normal limits7.
Similarly, WMR is an inflammatory marker, which
has proven in prediction of morbidity and mortality
and identification of prognosis in cardiovascular
diseases, and it can easily be calculated using CBC; a
simple and cheap routine examination, and it also has
a superiority over other CBC parameters (e.g., WBC,
MPV, PLR and NLR)8. This superiority might be due
to the higher stability of WMR compared to the other
CBC parameters that could be affected by various
pathological and physiological conditions. As these
factors can alter every single CBC parameter, the
WMR might remain more stable than the others.
Moreover, the WMR might represent the both
inflammatory and thrombotic pathways which may
exist together in the patients. Therefore, this study
investigates whether WMR could be used as an
inflammatory marker to differentiate OSAS patients
from simple snoring and determine the severity of
OSAS first time in the literature as well as the
association of other CBC parameters like previous
publications.

In our study, despite mean NLR was
significantly higher in patients with OSAS compared
to the control group, mean NLR of OSAS subgroups
did not significantly differ each other. Additionally,
no statistically significant difference was found
between PLR and OSAS. Presence of undiagnosed
cardiovascular diseases like hypertension and
atherosclerosis in control group and in patient groups
of mild and moderate OSAS might have played a role
in this result.
Yenigun et al. reported that ELR values of
patients with allergic rhinitis and nasal polyposis
were related to the disease19. Although we have
found significant association between OSAS and
eosinophil, monocyte, and lymphocyte counts, we
could not find any relation between OSAS and ELR
and LMP values. We thought that increases of those
at similar rates might be the underlying reason of
unchanged cellular ratios of eosinophils, monocytes
and lymphocytes.
Platelets produce various substances that
cause inflammation, thrombosis and atherosclerosis.
Large platelets are generally indicative of increased
platelet activation. Therefore, simplest parameters
demonstrating the increased platelet activation are
platelet count and MPV. MPV increases in some
diseases, physiopathology of which inflammation,
hypoxia, and vascular endothelial damage play role,
such as cardiovascular diseases, pulmonary embolism
and chronic obstructive pulmonary disease20,21.

We found that WMR had the highest relation
with OSAS. Moreover, we found a statistically
significant and positive correlation between WMR
value and AHI as well as WMR value and severity of
disease. Thus the WMR might be better than the
other parameters to demonstrate the severity of
OSAS in the non-homogeneous groups. Another
interesting result of our study is different correlation
rates of values like NLR, PLR, and MPV which were
previously found to be mostly related to OSAS.
These findings may also show that WMR can be a
more valuable indicator in OSAS than other CBC
parameters such as NLR, MPV, and PLR.

Varol et al. reported that MPV was an
indicator, which demonstrates platelet activation and
function, and its increase was related to increased
platelet activity and OSAS22. On the other hand,
studies which shows no significant relation between
MPV and OSAS can also be seen in the literature14,23.
In our study, we could not find any correlation
between MPV and OSAS. Like previous
publications, the presence of undiagnosed
cardiovascular diseases like hypertension and
atherosclerosis, might have played a role in this result
both in control and patient groups23. Moreover, mean
MPV, was within normal limits in all groups and this
finding supports the result as well. This result may
show us the need for defining diseases, which
increase thrombotic tendency and cardiovascular

Limitations of this study are as follows; it is a
single-center, retrospective study and changes in
parameters according to the response were not
evaluated. Effects of patient depending factors on
CBC parameters such as age, smoking, presence of
co-morbid diseases (e.g., hypertension, stroke and
hematological disorders), past received corticosteroid
therapy and chronic renal insufficiency were not
investigated. Prospective, multi-center, controlled
studies with a larger study population are required,
since this indicator is quite new in the field of OSAS.
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promising prognostic marker for st-segment elevation
myocardial infarction. Cardiol J 2016.

In our study, according to our knowledge of
literature, we examined the relation between WMR
and OSAS first time, along with other CBC
parameters. We found that WMR showed better
correlation with OSAS, compared to the other CBC
parameters. We hypothesize that WMR can be used
as a new and important marker in OSAS since it is
high in OSAS patients and significantly correlated
with AHI and severity of the disease.
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