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Mean Platelet Volume (MPV) in Obstructive Sleep Apnea (OSA)
and Effect of Continuous Positive Airway Pressure (CPAP)

Treatment on MPV in OSA

ABSTRACT

Objective: In this study, our objective was to evaluate mean platelet volume (MPV), an indirect marker
of platelet activation, in patients with obstructive sleep apnea (OSA), and assess the effect of OSA
treatment with continuous positive airway pressure (CPAP) on MPV.

Materials and Methods: In this study, records of consecutive patients who underwent
polysomnographic evaluation for OSA symptoms in the Sleep Disorders Laboratory during a one-year
period were reviewed retrospectively. Patients who had both complete blood count and MPV
measurements were included in the study.

Results: A total of 158 patients, including 51 females (32.3%) and 107 males (67.7%), were included in
the study. The mean age of the patients was 51+13 (min-18, max-82) years. OSA was detected in 74.1%
(117/158) of the patients. It was determined that as the severity of OSA increased, hemoglobin and
hematocrit values increased significantly. There was no significant difference in platelet count
according to the presence and severity of OSA. The MPV was significantly lower in severe OSA cases
compared to those without OSA and mild OSA cases. A negative correlation was observed between
MPV and the apnea-hypopnea index, desaturation index, and the amount of oxygen saturation below
90% during sleep. There was no significant difference in median erythrocyte and thrombocyte counts,
hematocrit percentage and hemoglobin values before and after treatment in OSA patients who used
CPAP therapy. However, a significant decrease in MPV was observed after OSA treatment compared to
pre-treatment. (p=0.021).

Conclusions: The results of the study do not support an increase in MPV and hence platelet activation
in severe OSA patients compared with those without OSA. However, the results suggest that one month
of CPAP treatment reduces MPV and thus platelet activation in severe OSA patients. Further controlled,
prospective studies including treatment outcomes are needed on this subject.

Keywords: Sleep Apnea, Mean Platelet VVolume, Obstructive Sleep Apnea, Platelets.

Obstriiktif Uyku Apnede (OUA) Ortalama Trombosit Hacmi
(OTH) ve OUA'da Siirekli Pozitif Hava Yolu Basmca (CPAP)

Tedavisinin OTH Uzerine Etkisi
OZET

Amag: Bu calismada amacimiz, obstriiktif uyku apnesi (OUA) olan hastalarda trombosit
aktivasyonunun dolayl1 bir belirteci olan ortalama trombosit hacmini (OTH) degerlendirmek ve siirekli
pozitif hava yolu basmci (CPAP) ile OUA tedavisinin OTH {iizerindeki etkisini degerlendirmektir.
Gere¢ ve Yontem: Bu caligmada, Uyku Bozukluklar1 Laboratuvari'nda bir yil boyunca OSA
semptomlar1 nedeniyle polisomnografik degerlendirme yapilan ardisik hastalarin kayitlar retrospektif
olarak incelendi. Caligmaya hem tam kan sayimi hem de MPV 6l¢iimii yapilan hastalar dahil edildi.
Bulgular: Calismaya 51 kadin (%32.3) ve 107 erkek (%67.7) olmak {izere toplam 158 hasta dahil edildi.
Hastalarin yag ortalamasi 51+13 (min-18, maks-82) yildi. Hastalarin %74,1'inde (117/158) OSA
saptand1. OSA siddeti arttikca hemoglobin ve hematokrit degerlerinin anlamli olarak artt1g1 belirlendi.
Trombosit sayisinda OSA varligi ve siddetine gore anlamli bir fark yoktu. MPV, agir OSA olgularinda
OSA olmayanlara ve hafif OSA olgularina kiyasla anlaml derecede diisiikti. OTH ile apne-hipopne
indeksi, desatiirasyon indeksi ve uyku sirasinda %90'n altindaki oksijen satiirasyonu miktar1 arasinda
negatif bir korelasyon gozlendi. CPAP tedavisi kullanan OSA hastalarinda tedavi Oncesi ve sonrasi
medyan eritrosit ve trombosit sayilari, hematokrit yiizdesi ve hemoglobin degerlerinde anlamli bir fark
bulunmadi. Bununla birlikte, OSA tedavisi sonrasinda tedavi oncesine kiyasla MPV'de anlamli bir
diislis gozlendi. (p=0.021).

Bulgular: Calismaya dahil edilen 2920 hastanin 15'inde (%0,51) RSLVN saptandi. Bes hastada birden
fazla RSLVN gozlendi ve dolayisiyla on bes hastada toplam 23 RSLVN tanimlandi. Nodullerin sekizi
(%34,8) lateral ventrikiil tavaninda, on iki tanesi (%52,2) 6n boynuzda, tgt ise septum pellucidum'da
yerlesmisti. 23 RSLVN'den 6'si (%26,1) 1 cm'den bayukti. Tum RSLVN'ler TIW ve T2W'de izointens,
FLAIR sekansinda ise hiperintensti. DAG'de 23 RSLVN'den 20'sinde izointens sinyal vardi, geri kalan 3
lezyon ise hiperintens idi. Ortalama ADC degeri ve nADC orani sirasiyla 1,42 + 0,29 x 10-3mm2 ve
1,87 £ 0,31 idi.

Sonug¢: Calismanin sonuglari, OSA's1 olmayanlara kiyasla agir OSA hastalarinda MPV'de ve dolayisiyla
trombosit aktivasyonunda bir artis1 desteklememektedir. Ancak, sonuglar bir aylik CPAP tedavisinin
agir OUA hastalarinda MPV'yi ve dolayistyla trombosit aktivasyonunu azalttigin diigtindiirmektedir. Bu
konuda tedavi sonuglarini igceren daha ileri kontrollii, prospektif ¢aligmalara ihtiyag vardir.

I Anahtar Kelimeler: Uyku Apne, Ortalama Trombosit Hacmi, Obstruktif Uyku Apne, Trombositler.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common
worldwide  condition, estimated to affect
approximately 1 billion people globally, with a
prevalence exceeding 50% in some countries (1-3).

Cardiovascular complications are the most
significant issues associated with OSA (4-8). The
development of cardiovascular diseases in OSA
involves a multifactorial process, including
fluctuations in negative intrathoracic pressure,
intermittent hypoxia and hypercapnia, increased
sympathetic nervous system activity, vascular
endothelial dysfunction, oxidative stress, systemic
inflammation, excessive platelet activation, and
metabolic dysregulation (5).

Epidemiological data support the notion that
OSA is an independent risk factor for
cardiovascular diseases. These observations have
prompted research into the role of OSA in the
pathogenesis of cardiovascular diseases. Platelets
play a key role in cardiovascular diseases, and
increased platelet activation is suggested to be a
significant  contributor to  the  frequent
cardiovascular complications in OSA patients (9).
Mean platelet volume (MPV) is a parameter that
reflects platelet function and activity (10). Increased
MPV indicates larger platelet size (11). Larger
platelets are metabolically more active and more
prone to adhesion and aggregation compared to
smaller platelets (10, 12). They contain more alpha
granules and platelet-derived substances. The
increased activity of larger platelets may be
attributed to higher thromboxane A2 production
compared to smaller platelets (10). Increased
platelet volume is associated with indicators of
platelet activation, including increased aggregation,
TxAZ2 synthesis, serotonin levels, release of platelet
factor-4 and B-thromboglobulin, and expression of
adhesion molecules (13,14). MPV, measured as
part of a complete blood count, can safely estimate
potential platelet activity and aggregation (10, 15).

In this study, our objective was to evaluate
MPV, an indirect marker of platelet activation, in
OSA patients, and assess the effect of OSA
treatment with continuous positive airway pressure
(CPAP) on MPV.

MATERIAL AND METHODS

Study Population: In this study, we
retrospectively analyzed the records of consecutive
patients admitted to the Sleep Respiratory Disorders
Laboratory of the Chest Diseases Clinic of Duzce
University Faculty of Medicine within one year
(2012) with OSA symptoms. Consecutive patients
who underwent a complete polysomnography test
with both complete blood count (CBC) and mean
platelet volume (MPV) measurements were
included in the study. The study was approved by
the Non-Invasive Clinical Research Ethics
Committee of Diizce University Faculty of
Medicine (Decision Number: 2012/309).

Evaluation of Blood Samples: On the
morning following the polysomnography, 3 mL of
blood was collected for a complete blood count
(CBC). The blood samples were collected in K3
EDTA tubes and measured within 2 hours using
Pentra DX 120-Pentra XL 80 devices at the
Microbiology-CBC Laboratory.

Sleep Study: Patients were questioned about
symptoms of snoring and witnessed apnea. Daytime
sleepiness was evaluated using the Epworth
Sleepiness Scale. Full-night polysomnography
(SomnoMedics: Model:  Somnoscreen  PSG,
Germany) was performed on all patients in the
laboratory setting. The recorded parameters
included three channels of electroencephalography
(EEG), two channels of electrooculography (EOG),
one channels of chin electromyography (EMG),
oral and nasal airflow (thermistor and nasal
cannula), thoracic and abdominal movements, body
position, snoring, electrocardiography (ECG), and
pulse oximetry (recorded for >6 hours). All
recordings were manually scored in a computerized
environment. Apnea was defined as a complete
cessation of airflow in the mouth and nose for 10
seconds or longer, while hypopnea was defined as a
decrease of airflow by more than 30% for 10
seconds or longer, accompanied by a 3%
desaturation or aurasol. Patients with an apnea-
hypopnea index (AHI) > 5 were considered to have
OSA

Evaluation of Patients: Based on the full-
night polysomnography (PSG) data, patients were
classified into groups according to the apnea-
hypopnea index (AHI) as follows: no OSA (AHI <
5), mild OSA (AHI 5-15), moderate OSA (AHI 16-
30), and severe OSA (AHI > 30). The groups were
compared in terms of demographic and clinical
characteristics, polysomnographic data, hemogram
parameters, and MPV. Additionally, the changes in
MPV were investigated in severe OSA patients who
received regular CPAP treatment for one month and
underwent hemogram follow-up (20 cases) to
demonstrate the effect of OSA treatment on MPV.

Statistical Analysis: Demographic, clinical,
and hemogram characteristics of patients were
compared with the polysomnographic results using
SPSS 21 software package. The chi-square test was
used for the comparison of categorical data among
the groups determined by polysomnography, while
the Kruskal-Wallis test was used for the
comparison ~ of  numerical data.  Pairwise
comparisons were performed using the Mann-
Whitney U test with Bonferroni correction.
Correlation analyses were conducted using
Spearman's test. Comparisons before and after
CPAP treatment in severe OSA patients were
performed using the Wilcoxon test. A p-value of
<0.05 was considered statistically significant.
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RESULTS

A total of 158 patients, including 51 females
(32.3%) and 107 males (67.7%), were included in
the study. The mean age of the patients was 51+13
(min-18, max-82) years. OSA was detected in
74.1% (117/158) of the patients (Figure 1). The
comparison of some clinical characteristics

according to the presence and severity of OSA is
summarized in Table 1 and 2. Aspirin use was
higher in moderate and severe OSA cases. The
percentage of OSA symptoms such as snoring,
habitual snoring, and witnessed apnea increased
significantly with the severity of OSA.

60
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50

41(25.9%)

30
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20
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40 32 (20.3%)

0 :
Non OSA Mild OSA Moderate OSA  Severe OSA
(AHI<5) (AHI=5-15) (AHI=16-30) (AHI>30)
OSA Severity

Figure 1. Polysomnographic results of the cases included in the study

Table 1. The comparison of some clinical characteristics (gender, smoking, alcohol use, diabetes mellitus,
hypercholesterolemia, drugs used and OSA symptoms) according to the presence and severity of OSA

Non OSA mild OSA moderate OSA Severe OSAS

N AHi<5 AHI=5-15 AHi=16-30 AHI > 30

Gender (Male/Female) 158 22/19 24/8 20/8 41/16 0.163
Smoking

Yes / quit/ no 135 14/1/24 13/7/11 13/1/13 20/2/16 -
Alcohol use n (%) 134 4 (10.5%) 5(16.1%) 3(11.1%) 4(10.5%) 0.878
Diabetes Mellitus n (%) 133  6(15.4%) 8(25.0%) 3(11.5%) 4(11.1%) 0.393
Hypercholesterolemia n (%) 130  6(15.4%) 5(16.7%) 10(38.5%) 11(31.4%) 0.095
Drugs Used

ACE inhibitor n (%) 120 3(8.3%) 3(10.7%) 6 (24.0%) 7 (22.6%) 0.223

Beta blocker n (%) 119 2 (5.7%) 1 (3.6%) 1 (4.0%) 4 (12.9%) 0.443

Ca channel blocker n (%) 119 1 (2.8%) -(5) 1 (4.2%) 3(9.7%) 0.293

Diuretic n (%) 120 1(2.8%) 3(10.7%) 6 (24.0%) 5 (16.1%) 0.086

Antiaggregant n (%) 120 1 (2.8%) 1 (3.6%) 6 (24.0%) 6 (19.4%) -*
OSA Symptoms

Habitual snoring n (%) 135 29 (72.5%) 23(74.2%) 24 (92.3%) 36 (94.7%) 0.018

Witnessed apnea n (%) 132 20(52.6%) 23(76.7%) 20 (76.9%) 31(81.6%) 0.026

Ca: calcium; ACE: angiotensin converting enzyme; *p value was not shown due to expected value issue in Chi square test.
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Table 2. Comparison of age, BMI, hemogram and some polysomnographic findings according to OSA severity

Median (min-max)

Non OSA mild OSA moderate OSA  Severe OSA
(AHI <5) (AHI=5-15)  (AHI=16-30) (AHI > 30)
N=41 N=32 N=28 N=57
Age (vears) 47 (18-81) 53 (23-70) 53 (32-80) 52 (29-82) 0.278
BMI (kg/m?) 28.7 (19.7-47.5) 29.6 (22.2-62.2) 32.8(25.0-50.3) 36.0(25.4-71.2) <0.001
Neck circumference (cm) 40 (24-48) 41 (37-45) 40 (37-46) 44 (36-51) 0.005
Epworth sleepiness scale 8 (0-22) 7 (0-22) 10 (1-24) 13 (1-24) 0.014
Polysomnographic findings
Sleep efficiency (%) 87 (42-95) 88 (28-99) 90 (69-96) 89 (32-97) 0.304
Sleeping snoring (%) 22 (0-70) 42 (0-87) 44 (2-88) 37 (2-81) 0.007
Sleep desaturation (<290 %) 0 (0-84) 1 (0-14) 8 (3-67) 30 (0-99) <0.001
Desaturation index (hourly) 1(0-22) 7 (0-18) 20 (9-44) 55 (5-108) <0.001
Complete blood count
Hematocrit (%) 40.4 (28.6-46.3) 42.1 (27.6-53.6) 42.6 (36.8-51.9) 43.8(32.1-54.4) 0.001
Hemoglobin (g/dl) 13.3(9.1-16.8) 13.8(8.2-17.9) 14.4(12.5-17.0) 14.3(9.9-17.1) 0.024
Platelets (mm3 de bin) 223 (102-344) 244 (150-423) 254 (99-354) 253 (117-524)  0.283
10.30 (7.23- 10.50 (6.71- 10.10 (7.96-
Mean platelet volume (/L) 12.50) 13.20) 12.10) 9.30 (6.41-12.40) <0.001
OSA; obstructive sleep apnea BMI; body mass index; AHI; apnea hypopnea index
The hemoglobin and hematocrit values from the presence and severity of OSA. The mean
the hemogram parameters were found to increase platelet volume (MPV) was significantly lower in
parallel to the severity of OSA. There was no severe OSA cases compared to those without OSA
significant difference in platelet count according to and mild OSA cases (Figure 2).
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Figure 2. Comparison of mean platelet volume according to OSA severity. (Pairwise comparisons were made
with Mann Whitney U test, and p significance value was determined as (0.05/6) < 0.0083 by applying
Bonferroni correction)
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When examining the correlation between
patient characteristics and MPV, a negative
correlation was observed between MPV and the
apnea-hypopnea index (AHI), desaturation index,
and the amount of oxygen saturation below 90%
during sleep. On the other hand, a positive
correlation was found between MPV and sleep
efficiency and lactate dehydrogenase (LDH) levels.

As AHI increased, MPV significantly
decreased (r=-0.241, p=0.003) (Figure 3). MPV
significantly increased with increased sleep
efficiency and LDH levels (r=0.207, p=0.015 and
r=0.373, p=0.003, respectively). Additionally, MPV
significantly decreased with an increase in the
desaturation index and the amount of oxygen

desaturation during sleep below 90% (r=-0.251,
p=0.004 and r=-0.174, p=0.045, respectively).

Median MPV values were not statistically
different according to gender, smoking, alcohol use,
comorbidities and use of drug. However, the
median MPV was found to be significantly lower in
severe OSA cases. (Table 3 and Figure 2).

There were no significant differences
between groups in terms of median red blood cell
and platelet count, hematocrit percentage, and
hemoglobin values before and after OSA treatment
(Table 4). However, a significant decrease in MPV
was observed after OSA treatment compared to
before treatment (p=0.021, Figure 4).
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Figure 3. Correlation between MPV and apnea-hypopnea index

DISCUSSION

Contrary to the literature, study findings
suggest that MPV decreases as AHI and
desaturation index increase, and MPV is lower in
cases with severe OSA (AHI>30) than in cases
without OSA and with mild OSA (AHI<15).
However, other results of this study are consistent
with the literature and indicate that continuous
positive airway pressure (CPAP) treatment applied
to severe OSA patients significantly reduces MPV.

In many studies evaluating MPV from
hemogram parameters according to the presence
and severity of OSA, MPV was found to be
significantly higher in patients with severe OSA
compared to the control group (16-21). The

common feature of these studies is that conditions
such as diabetes and cardiovascular diseases, which
have the potential to affect MPV, were used as
exclusion criteria. On the other hand, some other
studies concluded that MPV was not associated
with the severity of OSA (22-24). In some of these
studies, a healthy control group was used, while in
others, as in our study, patients who underwent
polysomnography test and had AHI<5 were
included as the control group. Considering the
differences in polysomnography indications, it can
be said that the control group representing the non-
OSA population in all these studies is quite
heterogeneous.
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Table 3. Comparison of MPV level according to some clinical features
Mean Platelet Volume (fL)

N median (min-max) P
Gender
Male 107 10.10(6.41-13.20) 0.224
Female 51 10.20(7.58-12.50)
Sigara
No 64 10.25(6.41-12.50)
Quit 11 10.10(6.71-13.20) 0.631
Yes 60 10.20(6.53-12.40)
Alcohol use
No 118 10.20(6.41-12.50) 0.711
Yes 16 10.15(8.48-13.20)
Diabetes Mellitus
No 112 10.20(6.41-12.50) 0.287
Yes 21 10.50(7.23-13.20)
Hypercholesterolemia
No 98 10.25(6.41-13.20) 0.912
Yes 32 10.20(7.72-12.50)
ACE inhibitor
No 101 10.20(6.41-13.20) 0.487
Yes 19 10.20(6.71-12.10)
Ca channel blocker
No 114 10.25(6.41-13.20) 0.657
Yes 5 10.20(7.71-10.70)
Beta blocker
No 111 10.30(6.41-13.20) 0.147
Yes 8 9.95(6.71-10.70)
Diuretic
No 105 10.30(6.41-13.20) 0.243
Yes 15 10.10(6.71-12.10)
Antiaggregant
No 106 10.25(6.41-13.20) 0.134
Yes 14 10.05(6.71-10.90)
OSA severity
Non (AHI<S5) 41 10.30(7.23-12.50)
Mild (AHI=5-15) 32 10.50(6.71-13.20) <0.001
Moderate (AHI=16-30) 28 10.10(7.96-12.10)
Severe (AHI>30) 57 9.30(6.41-12.40)
Ca: calcium; ACE: angiotensin converting enzyme;
Table 4. Comparison of pre- and post-CPAP treatment hemogram parameters in severe OSA
Median (min-max) p
Before Treatment After Treatment N=20
N=20
Number of erythrocytes (million per mm?) 5.15 (4.00-5.93) 4.94 (3.16-6.19) 0.086
Hematocrit (%) 44.1 (37.5-54.4) 43.6 (29.7-59.7) 0.305
Hemoglobin (g/dl) 14.4 (11.8-17.1) 14.3 (10.0-18.8) 0.765
Platelets (thousand in mm?) 248 (176-317) 251 (169-386) 0.513
Mean Platelet VVolume (fL) 8.31 (6.44-9.60) 7.92 (5.99-9.50) 0.021
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p=0,021

8,0

95% cConfidence Interval MPV (Femtoliter)

I
MPV Before Treatment

T
MPV After Treatment

Figure 4. Comparison of MPV before and after treatment in severe OSA cases

In our study, we unexpectedly found
significantly lower MPV values in the severe OSA
group. The control group in our study did not
consist of healthy volunteers, but rather of subjects
with OSA symptoms, clinically thought to have
OSA but with AHI < 5. In addition, some clinical
conditions that have been shown to increase MPV
in previous studies (diabetes, cardiovascular
diseases, etc.) were not used as exclusion criteria in
our study. Moreover, in studies related to this topic,
patients taking antiaggregants were not included in
the study because of the potential effect on MPV
value, but in our study, all patients taking
antiaggregants and other drugs were included
without exception. In our study, the rates of
antiaggregant use in the moderate and severe OSA
groups (24% and 19.4%, respectively) were much
higher than in the nonOSA and mild OSA groups
(2.8% and 3.6%, respectively). Statistical
evaluation could not be performed optimally
because the number of subjects using
antiaggregants was insufficient in the NonOSA and
mild OSA groups (p value was not shown due to
expected value issue in Chi square test - table 2). In
addition, even though it did not reach statistical
significance, median MPV values were lower in
antiaggregant users compared to non-users in our
study (10.05 fL vs. 10.25 fL, p=0.134, table 3). All
these factors may explain the possible reasons why

we paradoxically found lower MPV levels in the
moderate and severe OSA group in our study.
Another reason for the conflicting results in
the literature may be the differences in the methods
and techniques used for MPV measurements.
Platelet volume parameters are objective parameters
in evaluating platelet size and can be examined
during automated complete blood count without
additional cost (15). Platelet shape and
ultrastructure vary depending on the anticoagulant
used, ambient temperature, and the method
employed (25). Normal MPV values are measured
as 4.5-8.5 fL (femtoliters) when sodium citrate is
used as an anticoagulant, whereas when
Ethylenediaminetetraacetic acid (EDTA) is used,
this value is measured as 7-13 fL (26). Platelets
collected with EDTA are spherical in shape, while
those collected with citrate are discoid. EDTA
causes platelets to swell over time. MPV can be
measured using impedance or optical methods.
When impedance measurement is performed using
EDTA, MPV increases over 24 hours, with a
maximum value reached after 2 hours. When an
optical system is used, MPV decreases by 10%
within 2 hours when EDTA is used (27). When
citrate is used as an anticoagulant, MPV remains
stable over time. At 37°C, OTH changes by 3% in 3
hours, while at room temperature, MPV increases
by 20% (22). Dastjerdi et al., measurements using
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EDTA and sodium citrate and showed no
significant difference (28). Bath et al., considering
that MPV  measurements were previously
performed using EDTA, which causes platelet
swelling, measured MPV using sodium citrate. In
this study, no difference was found between
hypertensive patients and healthy control group
(29). In our study, MPV were measured using the
impedance  measurement  method in the
Microbiology-CBC Laboratory within 2 hours after
collecting 3 ml of blood in a K3 EDTA tube in the
morning following polysomnography. In the studies
conducted by Karakas and Varol, the method used
for MPV measurement, anticoagulant (EDTA), and
the duration of blood collection were the same as
the method, anticoagulant, and duration we used in
our study (16, 18).

When impedance measurement is performed
using EDTA, MPV increases over time. The lack of
attention to the time interval between blood
collection and MPV measurement in MPV-related
studies may be another important reason for
confusing results.

It would be more valuable to evaluate the
same cases with the same method before and after
treatment (self-control) rather than comparing with
an insufficiently matched control group to reveal a
causal relationship between MPV and OSA.

Varol et al. found that MPV values were
significantly higher in severe OSA patients
compared to the control group. They also showed
that 6 months of CPAP treatment led to a
significant decrease in MPV values in severe OSA
patients (30). In our study, although MPV values
did not show a positive correlation with OSA
severity, it was shown that 1-month CPAP
treatment significantly reduced MPV in severe
OSA patients. In our study, platelet counts in OSA
patients before and after CPAP treatment were
statistically similar. Considering that the platelet
life is 10 days, 1 month of CPAP treatment was
considered sufficient. The results support the idea
that CPAP therapy improves possible increased
platelet activation in OSA.

In studies conducted on pediatric patient
groups, high MPV levels were found in OSA
patients, and decreases in MPV values were
demonstrated  after  treatments  such  as
adenotonsillectomy (31, 32). In recent studies,
Ulusoy and colleagues found that MPV values were
significantly higher in OSA patients. However, in
this study, contrary to our study, a 1-month PAP
treatment was insufficient to decrease elevated
MPV values (20). In a study investigating the
changes in MPV values in OSA patients who
underwent uvulopalatal flap (UPF) surgery, a
significant decrease in platelet volume was
observed in OSA patients after UPF surgery (33).
In another study by Ozdemir and colleagues (34),
contrary to all other studies, a 3-month CPAP
treatment in OSA patients resulted in a statistically

significant increase in MPV (before treatment
9.25+1.55, after 3-month CPAP treatment 9.66
+1.22, p=0.010).

In another study by Kutlucan et al., which
included a large population of 2298 individuals, the
correlation between metabolic syndrome and its
components with MPV was investigated in obese
individuals. The presence of metabolic syndrome
and its components did not make a significant
difference in MPV values in obese patients with a
BMI > 30 kg/m2 (35). In our study, there was no
statistically significant difference between MPV
and BMI, but a statistically significant higher BMI
was found in the severe OSA group.

In a retrospective study conducted by Binita
et al., the relationship between platelet activity
measured by MPV, metabolic syndrome, and
diabetes was examined. A total of 13,021 patients
between 1999 and 2004 were included in the study.
In this study, MPV was found to be statistically
significantly higher in diabetic patients compared to
non-diabetic individuals and in abdominal obesity,
indicating a strong and independent association
between MPV and the presence and severity of
diabetes (36). In our study, the presence of diabetes
did not affect MPV in OSAS patients.

Although there is no study specifically
related to LDH and OTH in the literature, it has
been reported that LDH increases in diseases
associated with thrombocytosis (37, 38). In our
study, platelet counts were similar between the pre-
and post-treatment groups, and it was observed that
MPV statistically significantly increased as LDH
levels increased (r=0.373; p=0.003). Further studies
are needed to investigate the correlation between
LDH and MPV in OSAS patients.

The most powerful aspect of our study
compared to other studies is that the control group
included all consecutive patients who underwent
full PSG, whose clinical and demographic
characteristics were similar to those of OSA
patients but who were proven not to have OSA by
PSG. Another important advantage of the study is
the good methodological standardization in MPV
measurements. The most significant limitation of
this study is the relatively small number of cases in
the follow-up after CPAP treatment.

CONCLUSION

The results of the study do not support an
increase in MPV and hence platelet activation in
severe OSA patients compared with those without
OSA. However, the results suggest that one month
of CPAP treatment reduces MPV and thus platelet
activation in severe OSA patients. Further
controlled, prospective studies including treatment
outcomes are needed on this subject.
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